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FOREWORD

This study was prepared by Robert A. Solo, department of eco-
nomics, City College of New York, for the Subcommittee on Patents,
Trademarks, and Copyrights as part of its study of the United States
patent system, conducted pursuant to Senate Resolutions 55 and 236
of the 85th Congress. Tt 1s one of several being prepared under the
supervision of John C. Stedman, associate counsel of the subcommittee.

Perhaps the most striking and revolutionary of recent events in the
field of technological research and development has been the increas-
ing role played by the FFederal Government, What this may ultimately
mean for the future of private research, the patent system and other
time-honored institutions, it is still too early to say. (Government sup-
port in this area has taken various forms. One of these has been to
turn over to private industry the research and development tasks, with
Government footing the bill. Despite its pervading importance in
terms of subject matter, results, and financial outlay, surprisingly little
attention has been given to examining and evaluating this procedure
from the standpoint of its desirability, performance, and promotion
of the national security and public interest.

The present study examines one of the dramatic wartime episodes
in this area—the creation and development of the synthetic rubber
industry. Professor Solo points up the shortcomings that appeared
and the reasons for the difficulties that were encountered. One may
hope that the lessons learned from this pilot-plant experience will help
forestall similar mistakes in the comparable programs now underway
or contemplated. Professor Solo’s study is more than a mere historical
study of an isolated episode of World War II. As the title suggests, -
it iz an enlightening case study of a considered and extensively used
governmental policy in action.

Professor Solo is well qualified to speak on the subject of synthetic
rubber. The present study is the outgrowth and continuation of a re-
search project undertaken by him several years ago, which earned him
a doctor of philosophy degree from Cornell University. Ie is the
author of a number of articles and treatises in the field of economics,
including several that relate to various aspects of the synthetic-rubber

rogram,
P Ig publishing this study, it is important to state clearly its relation
to the policies and views of the subcommittee. The views expressed
by the author are entirely his own. The subcommittes welcomes the
report for consideration, but its publication in no way signifies accept-
ance by the subcommittee of the statements contained in it. Such
publication does, however, testify to the subcommittee’s belief that the
study represents a valuable contribution to patent literature and that
the public interest will be served by its publication.
Josern C. O’ManoxEy,
Chairmon, Subcommittee on Patents, Trademarks, and Copy-
rights, Commitice on the Judiciary, United States Senate.
DzucumBER 23, 1958, '
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SYNTHETIC RUBBER: A CASE STUDY IN TECHNOLOGICAL
DEVELOPMENT UNDER GOVERNMENT DIRECTION

By Robert A. .Solo.

CHAPTER I
STANDARD OIL AND SYNTHETIC RUBBER

Nineteen hundred and thirty-nine. Europe was on the edge of war.
Tremors of apprehension reached the Unifed States, crea,tlng some
agitation for preparedness, some concern for the possible interruption
of the supplies of vital materials imported from abroad. The most
important. and most vulnerable of these strategic imports was rubber.
A small program to stockpile natura] rubber had been started that
year, but, in military and political circles, no thought, apparently, had
been given or provisions made for producing in the United States an
adequate ( synthetlc) rubber substitute. The notion that synthetic
rubber had a place in American economic strategy was introduced,
inauspiciously, into official consideration by an executlve of the Stand-
ard Oil Company of New Jersey.

Thus, Mr. Frank Howard, of the Standard 011 Co. (New Jersey),
writes:

With the thought that we might be helpful, eai‘ly in January 1939, I called
on Mr. Johnson and on Col, Charles Hines, then secretary of the Army and Navy
Munitions Board, to inguire as to their interest in rubber, and also talked to Col.
H. K. Rutherford, the secretary’s aide responsible for these studies., I was told
that rubber was on their list of strategic materials and that they would be glad
to have any information we.could supply on producing it synthetically. I prom-
ised to have Dr. Frolich, director of Standard’s chemical-research laboratories
at Bayway, call on the Board.. Dr. Frolich made his first visit a few days later,
on January 12, 1939, and reviewed for the Munitions Board the three types of
rubber on which:Standard had special knowledge, Buna N, Buna 8, and our
butyl, which we were identifying at that time by the code name of Buna X.*

Mr. Howard could find—

no indication that either the ecenomic or military poliey of the Natmn a8 yet
included any plan actually to prepare for the pOSSlbﬂlty that we mlght be cut off
from our supply of natural rubber.? i

But why was it that the Stfmdmrd 011 Company of New J ersey,
which neither produced rubber nor used it, but whose interests were
in oil and oil products, first manifested concern for this aspect of
strategic war planning, and first took the initiative in forwarding the
possibilities of - synthetm rubber? This is to be explained only by
reference to patent-sharing arrangements between Standard and the
German cartel, I. &. Far %en .I.I_lduStl‘leS Standard had_ been long

1Frnnk Howard, Bunn Rubher, 4;) 78 (1847). Mr. Howard was, from fhe end of World
War I uniil his. rétirement in 1@ 5, the principal executive of the Standard Otl’ Company
of New Jersey concerned with the direction of its research and development actlvitles and
wi;.li &ts in%rna.tional patent-exchange agreements !

. Y g .
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2 ‘ - SYNTHETIC RUBBER

~ interested in acquiring the rights to patents developed by German

research, especially in the ﬁelc? of catalytic engineering, i. e., relating
.to the power to accelerate or control the reactions and to mlmmlze
those wastes and costs of conversion involved in the rearrangement of
molecular. structures—where.the German had. attained preeminence.
Thus, by 1925, the parent company of what later became the X" G.
Farben cartel was ready to prodice synithetic gasoline (4nd. other
products, including alcohol and rubber) commercially from German

eposits of low-grade coal:: The (German processes might enable
Standard to convert crude oil into gasoline more eeonomlcelly, and,
moreover, would provide that company ‘with an alternative source of
gasoline should. the discovery of new oil reserves Ieg behmd the de-
mands of the expanding fuel market, -

A series of agreements was. concluded between the two corporate

iants, the most’ important being- signéd in 1927 and 1929, wherein
%tanderd undertook to invest in reseaich oh dehydron'endtlon and
to share the results of that research with I, &, . Tt transferred to' L. G.
546,011 shares ($65 million worth) of Stendard stock, and made avail-
able its full factlities' for the distribution of L. G.’s synthetm fuel in
Germany, I. Gi, in return, gave Standard control over its dehydro-
genation process outside of éermany Standard, presumably to induce
the Germans to continueto make available the new research develop-
ments, extended a royalty share to the German company on all dehy-
drogenation licenses granted by Standard and gave I. G. algo.a sub-
stantial (20 percent) share in the control over the operations of a
Standard subsidiary set up for patent licensing (the Standard-I..G.
Co.). A ;omt development compeny (Jasco) was also formed under
‘Standard’s aegis as a vehicle for “commercial testing and licensing
of new processes developed by either party for making chemical prod-
ucts from vil raw matérials,” the originating party {6 receive a five-
eighths share and the other party a three-eighths share on each new
process. - L. G, however, received: full German rights:on all dehydro-
genation developments made by Standard and on all processes devel-
oped by Jasco.  Further, in the so-called division of fields agreement,
the two companies agreed not to compete with each other, i. e, deﬁned
the chemicals and ol busmessee as their respective Yines of endeavor
- and agreed each to remain within its respective bailiwicks; except in
Germany, where L. G. was now to produce oil products from:coal.

It was through this agreement to share in all petrochemjcal processes
that Standard came eventually to. ssess a mlnonty shere in. the syn—
thetic-rubber processes developed}l?)

Synthetic rubber is.a European development In the mlddle of the
19th. century, an Enghshman, Grenville, dlscovered the molecular
nature _of natural rubber. Neturel rubber is_constituted out.of the
‘molecules of 2 substance called isoprene:. These isoprenes are linked
together in enormously long ‘chains, which form coiled and tangled
masses and, -thereby, give to rubber its elastic or stretchy quality.
The process- of linking together single molecules into chains or globules
is called polymerlzatlon and, in the case of natural rubber, this process -
of polymerization is, carrled on by nature within the berk of the tree
Hevea brasilionus. - ~The rubber latexis'tapped: from the bark of the
tree; the ‘water is then dried out of .this latex, and thére is.left. the
Iong, intertwined chains of isoprene molecules in the form'of soft
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plastic mass. For commercial use this rubber must be strengthened
internally so that it will not lose shape under heat or pressure, and
this internal strengthening is done through the process of vuleaniza-
tion which, so to speak, cross-stitches the chains of isoprene with sul-
fur. Later in the 19th century, after Grenville’s discovery, the
Frenchman, Bouchard, succeeded in producing a laboratory synthetic
rubber by polymerizing pure isoprene. Before World War I, in Rus~
sia, the Czar’s Government, fearing the effects of a war blockade,
offered a prize for the development of a commercially feasible sub-
stitute for natural rubber. Mo win this prize, o Russian named Lebedev
developed a method for the low-cost production of butadiene, another
moleenle which, like isoprene, could be polymerized. into elastic, rub-
bery masses. Both the Russians and the Germans, under the pressure
of necessity, put Lebedev’s discovery to use, each adapting its method
to the available raw maferials—grain in the case of Russia, and coal
in Germany. ' :

Prior to 1930, the German butadiene process, based on the use of
coal and limestone, was considered to be-outside the agreement with
Standard. But with-its new plans for the production. of synthetic
oil and oil gas, I. G. developed methods for the production of buta-
diene from these materials. This was within the scope of Jasco, and
Standard undertook to share in the research. The goal was to break
into-the enormous United States market for natural rubber for use to
fubricate tires. Standard attempted to develop .a more economic
method for the production of butadiene from natural gas or oil, but
without much success.? However, that part of the joint research pro-
gram, carried on by the Germans, that sought to reduce the costs of
polymerization and develop a better rubber end product. was more
guecessful. It resulted in the development of Buna:S (butadiene and
styrene copolymerized), usable as a substitute for natural rubbér.in
the production of tires, Buna N (butadiene and acrylonitrile), an
oil-regigtant rubber adopted for specialty uses, and new catalytic
agents increasingly effective in accelerating reaction time., In Ger-
many, with the advent of the Nazis and their increasing control over
industrial planning; a plan was'set in motion in 1984 to recreate the
German economy in order to achieve a maximum degree of self-suffi-
ciency. Synthetic rubber was to be “one of the pillars of this autarchy
program * * * with the Government paying the cost and directing
the procedure.” * : - :

In 1932, I. G. introduced to Standard a polymerized iscbutylene
useful in controlling the viscosity of motor fuels, and later marketed
for that purpose under the names of Paratone and Vistanex. Stand-
ard then sought to develop the means of recovering and purifying
isobutylene as a low-cost, large-scale byproduct of refinery operations.
Isobutylene thus produced could be used to make Vistanex, or could
be converted into di-isobutylene which was the primary ingredient-in
the production of high-octane fuel for military aviation, or possibly -
could be used to produce a new type of synthetic rubber (butyl) which

8 Howard describes thusly the effort to develop & commereial method by the Baton Rouge
grmép for the preduction of butadiene from-natural gas or oil: L oo
“8till working on the eleciric-arc process and :ts related developments, the Joint Study
Co. had found a workable but much too expensive process for obtaining butadiene from
oil or natural gas. All along the line, we had attained a fair degree of technieal success
bu}:lc‘:iommerglally our efforty seemed to have ended in complete faillure.” .Id., p. 39.
., p. 40 1
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Standard was trying to develop.  The technique for the commercial
production of 1sobutylene and for its conversion into dl—lsobutylene
and iso-octane was developed in 1935.

It is important to note for much- of what will follow later that iso-
octane was essential :for the 100-octane fuel that was being made
standa.rd for American military aviation even in 1935.. The produe-

" tion of iso-octane for aviation fuel, and of isobutylene for Vistanex
(and later for butyl rubber) were alternative outputs, and in the par-
ticular process; increase in the output of one must necessarlly reduce
the possible output of the other, - -

In 1937, two Standard chemlsts R. M. Thom‘ts and 'W. J. Sparks
found that by introducing:: small portions - of -butadiene - (later-iso-
prene) into the isobutylene chain, a stable rubbery substance which
Standard -named butyl, could be produced. -Standard sought.vigor-
ously to develop butyl’s commercial potentialities. . Research in the
catalytic cracking field Genemlly was accelerated in both. G‘rermany
and the United States. - :

By 1938 the: Germans had gone a cons1del able dlstance in the de-
velopment and: use-of Buna S for tires. . With the increasing threat
of war and Government intervention, Standard and I. G- were anxious
to establish a foothold for their synthetic product in the American
mass market for general purpose rubber, i. e., for:rubber used to pro-
duce tires. Foreseeable developments might after ally quite-suddenly
dissipate the fruits.of a considerable investment and the: ‘dominating
patent position which Standard had now acquired. . Therefore; a cam-
paign was organized. to-gell tire companies on the commercial useiof
the synthetic produect. © On-a price-per-pound basis the synthetic, rub-
ber was more expensive, but 1t was the contention of Standard that
the synthetic' rubber ‘was tougher, and that, even at a premium, it
would ‘pay for the tire companies to use the synthetlc product in. the -
fabrication -of tire treads. E.)['urther, natural rubber prices. were sub-
ject to erratic change, and production was in 'the hands of an inter-
national cartel which -could-vietimize the rubber consumer. From
1938 through 1939 experts came from Germany with data on tire tests,
with know%edge of compounding technigues, and with the synthetle
rubber tires too, so that tests could be arranged by the-leading tlre
producers themselves. .

That pressure to acquire market advantage through patent poolm
and exol? nge and through joint research, which brought together L. Gg
and - Standard was, not confined 60 these companies a.lone ‘Howard
tells that in the summer of 1939, he was involved in negotiating a vast,
world- embracmov patent combme known as Catalytm Resea,l eh Asso-
clates. g s S e
- This group included 3 forelgn compames——I G I‘arben Industrles the Br1t1sh
Anglo-Iranian Oil Co., and the British-Dutch Royal Dutch Shell Co.; ;' 3 Axheri-
can: oil- compan1eS—The Texas .Co., Standard Qil Co. (Indiana); and our own
company ; and 2 American process development or gamzatmns oper atmg in the oil
mdustry—The M. W. Kellogg Co. and the Universal Oil Products Co: ‘All were
interested ‘in the ‘eatalytic treatiient of oils. Each had.technical eontributions
to make. The group was trying to arrive at some workable arrangement under
which they - could-exchange their knowledge and . supplement one another’s re-
search efforts in catalytic refining, and -each: could secure the rlght to use or to
Ticense the processes resultmg from the combmed efforts

5Id., pp. TTT8,



- This agreement was concluded in August 1939. A week later the
Germans invaded. Poland, and World War II began. The old rela-
tionship between 1. G. and Standard could now no longer be main-
tained. Inits dealings with France and England, and eventually with
the American Government, Standard . would be embarrassed by its
German connection and by the dominant power possessed by the Ger-
mans in the licensing of patents and in the control over the develop-
ment programs in vital industrial areas. It appears that the officials
of I. G., who by now had virtually become agents of the Nazi govern-
ment, were also embarrassed by some of the commitments they had
previously entered into with Standard.® Therefore, an agrecment
was negotiated in September 1939, between Standard and I. G. dis-
solving the former relationship. Full rights to the jointly held pat-
ents were assigned to Standard for the United States and the French
and British Empires, and to L. G. for the rest of the world. B

Back in the United States, Standard officials reviewed their syn-
thetic-rubber policy in the light of the following circumstances:
Standard’s patent supremacy; their interest in establishing a syn-
thetic-rubber industry.in' the United States while they retained that
supremacy ; the possible importance of synthetic rubber to the security
needs of the United States; the lack of any mechanism within the
United States Government capable of comprehending the prerequi-
sites or initiating the organization of a synthetic-rubber industry in
response to this strategic need; and the possibility of securing public
sugport or subsidy for the establishment of such an industry. Stand-
ard’s officialdom formulated a plan for a cooperative synthetic-rubber
company to be owned, operated, and, if necessary, financed by the in-
dustrial companies most interested in. the production and consumption
of synthetic rubber. Standard would hold 51 percent of the common
stock, and the remainder would be offered to such tire companies as
wished to participate. Standard might sell a share of its majority
bloc to other oil or chemical companies, but on no aceount would con-
. trol be allowed to pass into the hands of the rubber-product manufac-
turers, inasmuch as their interest in synthetic rubber as a bargaining
weapon uséful in holding down the price of natural rubber might pre-
clude 2 concern with the long-run g’evelbpment of the new industry
itself. On the other hand, the financial involvement of the tire com-
panies would to some degree commit them to develop outlets for the
new rubbers, Thus, a unified research and development company,
controlling basic patents in the field, would be organized, and from
that cornllg)any there could eventually be developed a vast integrated
industrial concern. Moreover, should this company be formed and
should the Government decide that a great synthetic-rubber industry
must be created quickly and at all costs, not only would this company
then be ready to do the Government’s bidding, but also it would be
ready to receive the full benefits of Government support and subsidy.

On. October 9, 1939, high officials of the Standard il Co. renewed
their contacts with the Arimy and Navy Munitions Board. They came,
not as supplicants or as mere well-wishers, but as men convinced that
their organization held the key to the development of a general-

8 Cf, convergations with Ter Meer and Ringer, id., pp. 62, 88.
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purpose synthetic-rubber industry in' the United States, and that such

an industry (whether or not public'officials were yet ready to recognize

" the fact) wag vital to the national defensé.  On November 19, they
broached the elements of their'plan for a cooperative development of
synthetic “rubber. ' Standard’s: purpose was twofold. First, she
wanted to explore the possibilities of gétting for the cogperative pro-
gram some sort of Government financial support, either a subsidy or
a guaranteed outlet for products made with synthetic rubber. In this
regard, the Munitions Board offered neither funds nor the hope of
funds.  Second, Standard wanted a suggestion, a request or directive
from this the highest war mobilization authority which would, in

_effect, sanction, lend prestige to, and possibly protect against legal
attack Standard’s'scheme of inducing, with the offer of Buna N licenses
and by the other means, a jointly owned company for the development
of general-purpose synthetic rubber.. In this regard; the Munitions
-Board was pleased to oblige, and Standard was sent. a suggested sanc-
tioning letter which Standard was able to regard asits directive.

"The full' cooperative company plan was drawn up and put forward
by Standard (hl (New Jersey) in January 1940, Three months later,
the whole plan was discarded, ostensibly because of the fear that it
could not survive an antitrust attack. Nor, indeed, is it difficult to
imagine the reaction of Mr. Thurman Arnold to a plan which would
seern to create a monopoly in the field of synthetic rubber dominated by
Standard O1l. . .~ - L o L o

“After it had abandoned its cooperative company scheme, Standard
tried to initiate a cross-licensing system in which royalties would have
been ghared by all patent holders, but with the major portion going
to Standard. This approach was also put aside in favor of a Govern-
ment-run progrant. . , . S T

CStandard’s cooperative company plan, though it came to nothing,
is worth attention because of its ingenuity; because it offered the
only prospect. which was ever to appear of a privately developed, gen-
eral-purpose synthetic-rubber industry in the United States; and be-
cause the synthetic-rubber industry did, in fact, develop as a sort of
producer’s cooperative, financed and sponsored by the Government,



CHAPTER 11
FIRST LESSONS

The experience of synthetic rubber was symptomatic of a general
failure to fit the complex variables of science and. technology into
that conceptual framework in terms of which social policy was
formed. There was a general lack of technical focus in government.
The world of technological and scientific potentiality was-evolving
with great rapidity, but no instrument of government was attuned to
these changes; characteristically, no awareness existed in government
of the implications of sueh change for social and strategic policy.
Thus, even at the very outset of the war, synthetic rubber was outside
the orbit. of political consideration. This lack, reflecting s lag in our
culturs where science and technology have become too suddenly of
transcendent importance, went beyond the American Government to
the American habit of thought, and beyond the American habit of
thought to the approach that characterized many other societies, as
well, o o ' R
The experience with synthetic rubber illustrates another kind of
lag, and lack. Our society has moved into a troubled era where it is
no longer sufficient to rely on spontaneous individualism automati-
cally coordinated through institutions designed to facilitate a com-
petitive interaction. The public "welfare required an unending
sequence of deliberate and }c?{iﬂicult decisions wherein sociéty, as a
collectivity, through its instruments of government, must engineer,
restructure, and lead, rather than merely maintain the ramparts of
safety and the parameters of individual choice. For this task, we
have been, generally, ill prepared. We had neither the habit, the
values, nor the competence for collective choice and action. Qur
ethic and philosophy of traditional liberalism had made us sensitive
to the dangers of concentrated political power and had surrounded
the prerogatives of individualism with an aura of sanctity. DBut
social problems precede social philosophy, and the problems of the
20th -century required a new level of deltherated social choice and
action in politics, in economies, and now, inevitably, in science and
technology.  To resolve the problems of economic organization, we
depended almost solely o the twin institutions of property and the
free market, and on these we continue to depend. But these alone
are not enough. Many basic problems are beyond the market function
and must be resolved at the level of public action. Further, the mar-
ket structure and the prerogatives of property must be kept under
. continuning surveillance and sometimes must be reshaped if their
social purpose is to be served. Like property and the free market,
the patent system is intended to harness free, self-interested choice to
the social weal.  This patent system was the sole and unique instru-
ment of traditional liberalism, representing the totality of social in-
tervention supposedly required to insure an optimum. rate of tech-

- i . 7
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nological advance and scientific development. But, like property and
the free market, it does not suffice; the patent system cannot reach
currently basic problems related to science and technology which
must, hence, be resolved at the level of social choice and public
action, such as the development of the synthetic-rubber technology.
Further, the patent system must itself be kept under constant sur-
veillance and be made subject to continuing alteration, as occasion
dgma,nds, if it is best to assist in accelerating the pace of technological
advance, - : : » -

In the rest of this chapter, certain of the problems which inhere in
the patent system will be examined in the light of the synthetic-rubber
‘experience. The history of synthetic rubber gives evidence of some of
the positive values of the patent system. Because invention could thus
be commercialized, investment in synthetic-rubber research was prob-
ably stimulated. Because the patent system makes it consistent with
the self-interest of those who possess an invention to use it without
secrecy, and to package and sell the invention, as well as the product
produced with the invented process, the spread of new knowledge may
thereby be facilitated. In this instance, under the patent system, I. G.
invested in research, produced inventions, and, through the purchase
of the patents, Standard introduced a range of valuable products into
the American market and important new processes mto its refinery
operations, thus raising the general level of productivity in'the Amer-
ican economy. o ‘ R

Such arrangements, however, also pose social dangers. The patent

(and related) arrangements between Standard and I. G. were attacked
by the Antitrust Division of the Department of Justice under Thurman
Arnold, not only in the courts (in an antitrust suit that ended in the
consent decree of March 25, 1942), but, also, in the press and before
various congressional commitiees and executive agencies. ;
.. Without attempting to choose bétween the arguments of those who
would defend the oil companies and those who would condemn them,
it suffices for our purpose to deduce from the arguments and from the
facts the possible consequénces, inimical to the national welfare, that
might arise through such patent agreements. , '

The Standard-T. G, relationship,later enlarged to include other com-
panies through the CRA (Catalytic Resedarch Associates) was decried
by the Department of Justice as an attempt, through the formation of
a giant patent pool, to crush competition and dominate the world
markets for petrolenm.” “Such control” it was alleged “is a partof a
settled and continuing policy of this group to monopolize the industry,
control future production, and eliminate inde:pend%nt_competitioﬁ.” &

Whatever the validity of such charges, it is clear that patent ex:
change arrangements can provide the basis for the monopoly control
of an industrial market. Patents, being a limited grant of monopoly,
are justified as providing incentive to invention. 1f, however, patents
permit the achievement of an extensive industrial monopoly, then
their use may frustrate the very incentive to invent which the patent
1s intended to insure, since monopoly eliminates a vital competitive

~1¢Cf, Department of Justice, Memorandum on Synthetic Rubbér Situation, July 18, 1942,
U, 8, Archives, Rubber Survey Committee files. c R o LT

# Department of Justice, Memorandum for the Attorney General, July 21, 1042, Rubber
Survey Commitiee files, L . : :
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pressure to discover, to develop, to innovate in order to keep ahead or
to stay in business. It might be contended that CRA’s patent hold-
ings provided the bagiz for an industry-wide monopoly, enabling
this group to force competitors into the combine, and to foreclose
incipient competitive lines of techmnological development, thus re-
ducing the competitive pressure to invest in research. Through con-
trol of the basic technology, moreover, the market for new invention
and new research might be restricted or “monopsonized.” The market
for new inventions relating to a wide range of technological advance
would be limited to the few or possibly to the one corporate buyer
who possessed the basic patents prerequisite to putting the new in-
vention to use. That single buyer, or those few buyers, could fix the
terms on which any invention could be sold and could narrow at their
whim the avenues of research and technological advance which might
arise outside the orbit of company operations. Thereby the range of
subsequent exploration and development would be restricted. For
these reasons 1t has been suggested that the law. should deal differ-
ently with the patent pool or the massive patent portfolio than with
the isolated patent, recognizing that when patents are grouped to-
gether beyond a certain magnitude the quality of that which is being
dealt with undergoes a radical change. Yt might be questioned whether
exclusive licensing should be allowed when the magnitude of patent
holdings or the importance of a single patent enables a significant
control over a broad sector of industrial technology. Thus, when
dealing with other companies in the attempt to develop an expanding
market for synthetic rubber as an outlet for her petroleum products,
Standard refused to consider granting an exclusive licenge to any
user, knowing that competition must be relied on to accelerate the
most rapid extension and. development of the new material in use,
Mr, Howard stated it thus:

Much as T was impressed by the force and sincerity of Mr. Litchfield (presi--
dent of Goodyear), I felt that it would be a fatal mistake to grant an exclusive
license to anyone. of the great rubber ecrapanies. The effect would certainly
be to alienate all the others * * * My own associates and the I. G. agreed when
- I reported this talk to them.” : :

But what is sauce for the Goodyear goose is sauce for the Standard
gander. . If an exclusive license was a danger in the hands of Good:
year, was this power of no danger in Standard’s hands? _ '

ORA exemplifies, also, a general problem in international social
confrol. The United States Government could control the licensing
policy of Standard, but could not effectively control the licensing
policy of I. G, although that policy might vitally affect American
economic development. Similarly, Germany could control I. G,
though Standard’s decisions escaped her net. Other countries, France,
England, Canada, though deeply affected by international patent .
deals could not reach in to protect their interests either directly or
indirectly. - As a consequence of the international nature of the intra-
corporate relationships, some aspects of the resultant transactions
must escape scrutiny as well as control by governments whose inter-
ests were at stake. The essential problem is this: although the effects
of these agreements and relationship are important to several national
communities, they arise out of activities which transcend the bounda-

o Frank Howard, op. cit. supra, note 1, p. 64,
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ries-of any-national sovereignty, and hence escape any effective po-
litical conitrol. "The dilemma is of international activity beyond the
realm of national governmentsy of a business universe not coextensive
with the mechanism of government to which it is supposedly sub-
ordinate. . . ' _ : :

<In the Justice Departient memorandum referred to above, evi-

denee is offered of “the domination.of I (*. and the German Govern-

ment:-over the CRA agreement,” and of the intent to retain this rela-
- tionship in spite of the war. . . Coa ; : a :
+In order to concede the possibility that the Nazis used I. G. con-
nections with Standard. (or other foreign companies) to further
German war aims at the strategic disadvantage of the United States,
it need.-not be assumed that there was any sympathy for the Nazis,
or:any consciousness of (Grerman strategic objectives on the part of
the officials’ of the American company. It is probably reasonable to
assume: for the most part that these businessmen and engineers were
wholly engrossed in:the problems of business and technigque. -Thus,
we would interpret Mr, Frank Howard’s remark, that “technology has
fo carey on—war or not war—so we must find some solution” to the
- problem of Keeping American and Dutch, British, and German inter-
-ests lying “in.the same bed,” . . .0 . ° . o L
i Aside Trom the intent of individuals, the circumstances of the patent
arrangements-may have been such as to jeopardize the strategic in-
terests of the United States; inasmuch as there arose an imbalance
in the manner of evaluating the strategic implications of patent and
technological exchanges between the American and the German com-

. panies, From the beginning, the German company appears intimately *

linked to the German (Government, with every critical decision
referred to its demands. FEven in 19286, at-the initial meetings between
the two companies when the idea of joint areas of enterprise was
broached, the officials of the German company are reported to have
become. at once. apprehensive that they might. forfeit Government
support if they dealt with the Americans.”’ In the September 1927

agreements, a geries of letters was exchanged “at the request of the

Germans” insisting again on the flexibility of company policy inits
constantsubordination to “governmental -authority.” ** When the
Nazis came to power, the (Government became an active partner of
big business in’the ‘direction of German enterprises.: Thus:

“'Under this program adoptéd in 1938 by the new National Socialist government,
the German economy was to be rebuilt * * * under the leadership of Herman
Goering *.* * The gynthetic oil-from-coal program; already well started, was
to be greatly. expanded : and.real efforts made to.develop other synthetic
industries. . o L L . L .
" Because of itg importance from a military and economic standpoint, synthetic
riibbier’ Wad' to ‘be one of ‘the pillars of this autarchy program. = * * So the
production:of :synthetic rubber became a part:of the German autarchy program
with the government, paying the cost and directing the procedure’®

“From-then on, I.-G. made it clear that “before I. G. could make any
plans for a buna manufacturing industry in the United States, they
would have to consult their government.” ** : :

llEDTt_ahartment of Justice, quoted from:a note dated November 14, 1839, op. cif. supra,
note 7, pp. . ) e . .
U RFrank Efoward, ‘op. ¢it. supra, note 1, p. 19.

uyg, p. 25,



It thus appears that Standard, itself a commercial free agent, dealt
freely and on a.commercial basis with a company that had already
- become an instrument and agency for the policiesof its Nazi govern-
ment. - It is not-unreasonable to suppose that under such circum-
stances-the Nazis would trade off commercial benefits for strategic ad-
vantage.” In any case it does not appear that prior to Munich, for
example, I. G. was, stubbornly reluctant to permit the American
licensing of its buna patents or even to permit ithe vigerous search for
ossible licensees. in accordance with its agreements with, Standard.
n the 1989 patent exchange, the abtemapt was made to withhold or to
delay the buna assignments,” While Standard was disclosing all the
details of its independent research i butyl rubber, I. G. refused in
1940 to disclose to Standard any information on its buna rubber poly-
merization units.*® In this light, it is significant that I, G. arranged
its patent exchanges and joint research relationships in such a way
that the American had no rights whatsoever over processes within Ger-
many and that Americans were excluded from sharing in (or viewing
except by specific permission) the research and development activities
within Germany, whereas Germany shared in research, development,
and control over.licensing within the United States. This arrange-
ment would seem to have had strategic implications for which there
was no commercial equivalence. S - .

It does not . follow that Standard is to be condemned for the role it
played. Under the special circumstance of international dealings,
where strategic advantages are at stake and commercial eriteria are
not the primary guide to the public interest, it rests with the Grovern-.
ment and not with private companies to make the public policy deci-.
sions. 'This brings us back to the dilemma noted previously. Inorder
to formulate policy criteria suitable to the complexities of selence and
industrial tetgmology, government must have the requisite compe-
tence. The competence it requires is not only such mastery of science
and technology as might be provided by experts borrowed from in-
dustry or o untversity. It must, indeed, encompass this mastery; but
it also must embody an understanding ot the values of nation and
community and of the processes of social evaluation, compromise and
choice which are the very essence of goverming. -The United States
Government had not'this competence which would have been required
10 ‘zuide the relationships between Standard and 1. G. o

- [Phe. technical -relationships -hebween nations which axe today of
strategic importance are not specifically those which may have geen
of . national concern in the thirties. But:the underlying problem of
technical evaluation as a part of the process of governing remains.

% Id., p, 88: “Ringer may; or may not, have known at the tlme, however, something I
did not Iearn until the following year—the Nazi government.had already made a gynthetic
rubber agreement of some kind with the Italian Government. Since Hinger had, duri
our first day together, mentioned that he expected soen to go to Moscow for technica
diseussions with the Russians, whom -we both knew to be interested in Buna rubber, 1t is
possible also that he foresaw the prospect of belng required by his Government to make
some arrangements with Russia coneerning. Buna. - Ringer recognized that Standard’s -
minority interest in the synthetle rubber procesg outslde Germany was creating diffiewlt
problems for the I. G. with their own Government.. Apparently because of this embarrass-
ment, the I. G. had not yet asked its Government for permission fo include these buna
%ssglgnmel‘stg‘ il;l the bateh e was delivering, although he freely acknowledged his obligation
Lo do so i I : I - - - . .

The gquotation serveés algo to illustrate the manner in which 1. G. officlals acted as direct
ggents of the Nazl government in its dealings both with foreign governments, and with
great forelgn companies. ’ B .

18 Id;, pp. 106, 1%8. :

21989—59——2
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Tndebd, 9s ths technical issties proliferate, as they becoms increasingly
complex, and as they assume greater strategic-importandce than ever
before, it becomes increasingly urgent that our Governmient develop
the special competence required for sound evaluation and effective
control in this sphere. Recently, for example, there has been active
intervention by the American (Government in the control of trading
relationships and technical ‘exchanges between the West and. Tﬂle
Soviet bloc.” But while our Government chioge to remaih aloof in the
twenties and thirties and intervenes with a heavy hand in the forties,
the question remaing as to whether it hag yet aequired the special
rbeeh:fnca,l competerice necess;ar’y rbo pe.rform thls msk 'W’l‘th unders@and—
ing and effectiveness.’
twas also charged by the Department of ,Tustlce and by the Trum‘th

committee that Standard and its CRA associates blocked the competi-
tive: development of the synthetic rubber technology -(and other
technologies) by means of the range of patent control acquired through
the I. G. relationship and otherwise. ‘This type of action, designed to
check the development of competitive technologies, is part and parcel
of 'the drive for monopoly power. The use of patents to block com-
petitive_technological developments, though: telated to the evil of
monaopoly, transcends that evil for there is implied not-only a control
over markets to the disadvantage of the consumer, but ‘also a slowing
down in the rate of productlwty increase to the detriment of the en-
tire community and to the disadvantage of the nation’s military power.

- That patents may be bought and sold by great companies-for no
other purpose than to block competltlon and prevent innovation and
invention, is illustrated by an interesting event in the dealings between
- Standard and T G.- While this incident is not of great- intrinsic im-
portance; it‘is especially significant because it is not offered as a
partisan argument by those intent on establishing the culpability of
big-biisiness, but rather is described by Frank Howard himself, who
carried on Standard’s negotiations ‘with T, G. Thus Mr. Howa.rd
describes a phase of these netrotmtlons :

'Dr. Hérman Schmitz, ﬁnanclal leader of the I..G., told me that one of their
. dlrectors had ¢onceived the idea that thé most money with the least risk could
be made out of the Buna development by -gelling it to the Dutch-British interests
who dominated the rubber trade through the International Rubber Regulation
Agreement. It was argued that these interests would be willing to buy the 8yn-
thetic rubber development in order to hold up the price of their natural rubber.
1 opposed this suggestion at once as a‘'shorteighied plan, probably 1mpract1ca1
: and in’'any event out of line with the policies of my company % # #¥: . :

"' Tn this instance, Standard is'to be credited for not, doing Wh&t I Gr
would have liked to have déne, that is, to havesold the synthetlc rub-
ber rights to the. mternatlonal naturfll rubber cartel, whose-only pur-
pose in buymd those I'lo‘htS would hzwe been to see that synthetm

I 8—69 Cf a]so the L‘xtmct }T‘rom Exeeutwe Commlttee Memoraudum, October
31 1938 of Standard Oil (New.Jersey)::

“;S‘yﬂ.thetw rubber.—Negotiations indicate that the German Government will now permlt
discussions of detalls with; and revelation of technical processes to non-German patrties in
interest, so that. -within 1 or 2 months congiderable progress ought to be made In these
negotiafions : although the Germen interests hope to gell the process to the internetional
rubber cartel that cotrse would provably menn the process might be Duried in the inierest
of muinteining ¢ merkel for nelurel rybber.  From owr approach, the possibility  of
interesting some rubber inferests in the Unitled Siates in e mutuanzed company for the
commercialization of the process would seem the more normal oomae * *7 Id P 264,

- [Ttalica are Mr. Howard’s.]

The omnipresent influence of the German Geovernment suggests ths.t 1. G.s plan for
barring the use of the buna process outside of the Reich, had stratpgic as well as com-
mercigl implications.
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rubber was never produced outside of Germany. In this instance,
Mr. Howard tells us, the sale of the patents to prevent their use would
have been “shortsighted, probably impractical,” and “out of line” with
Standard’s synthetic rui)}l))er policy. - But the fact that this step was
urged at the highest level of negotiation between two of the greatest
industrial concerns in the world, indicates that what was proposed
was not something outside the realm of regular business practice.
Our reading of the record indicates that Standard’s general interest
in purchasing the fruits of I. G. research was for the purpose of rais-
ing the level of its own refinery technigques and in order-to add to the
range of profitable byproducts of refinery operations; and that Stand-
ard’s own investment in synthetic rubber research was motivated by
the intention to establish an industry, based on the use of 9 petroleum
derivative, that would mass produce a low-cost synthetic rubber for
use in the manufacturs of automobile tires. Yet, circumstances put
info Standard’s hands eontrol over patents which that company. was
not interested in wsing or in developing, but which gave to Standard
the power to:block lines of development competitive with her own.
Can it be doubted that Standard (or any company) would be tempited
to use such a power to its own advantage, should a competitive line of
development threaten? And may it not be supposed that the very
existence of that power wag a deterrent to any enterprise or researcher
who might have been disposed to starta line of development compeiti-
tive to §ba_.nda.rd’s? : _
Through the genera] strength of its patent position, it appears that
Standard was able to determine the technological line. of synthetic
rubber development in the United States. Can it be assumed that
Standard’s “best choice” would necessarily also be the “best choice”
from the standpoint of the economy of the Nation? = There is, in fact,
no necessary identity between the choice appropriate to this private
company and that appropriate to the general intervest. Standard was
an ‘oil ‘company viewing synthetic rubber as 4 possible cutlet for ibs
oil products or, better still, its refinery wastes. It was not a synthetic
rubber company researching toward the best synthetic rubber, or the
most economical way of making a given rubber. It was interested,
not in the best synthetic rubber or the most economical process, but in
the synthetic rubber which would provide the most profitable outlet
for its products. It was interested, not in the process best suited to
war mobilization, but in that process which would provide the most
convenient, and profitable adjunct to its regular refinery operations.
In business terms, this was quite appropriate and proper for an oil
comipany. But these were not the criteria by which economic welfare
or national power would best be maxiniized. o
Specifically, Standard had acquired, in its huge deal with 1. G., not
only control over processes directly related to its own interests, but
also comtrol over processes onty indirectly related to its research and
business objectives. For example, it acquired the method in actual
use by I. G. Farben for producing butadeine from coal, a method
closely related to that used in producing butadeine from aleohol and
related substances. But Standard had no interest in the use, evalu-
ation, development, or promotion of this method. . On the contrary, it
might well have had an interest in its suppression, since this would
have created a line of development competitive with Standard’s own
petroleum-based techniques. Standard, no more than other compa-
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nies, would be inclined to encourage competition against itself. There
is evidence of this in the very field under discussion, 1. e., synthetic
rubber. Here, Standard did not hesitate to protect her roperty
rights, and thereby crush the incipient competition of posmgly com-
petitive lines of synthetic rubber development by Goodyear and Good-
rich Tire Cos., by serving formal notice of patent 1nfr1ngement even
during the emergency period of 1941.

Even assuming that -Standard never used its control over the I G.
butadiene process deliberately. to halt a line of competitive develop-
ment, and that licenses under this patent were never reguested, let alone
Wlthheld it is a matter of social concern that a company should control
a process, possibly of great importance to commiercial development and
national security, which it did not itself develop, in whose develop-
ment it -was itself disinterested, but which might be used to block
technical devélopments competitive with its own. The very fact that
Standard held these patents may well have deterred others from con-
sidering the use of techniques related to the patented processes, thus
foreclosing iother possible- lines of technical development. .

In: 1942, under the:severe public pressure of the alcohol-petroleum
butadiene crisisy Standard Oil did offer.to the Secretary of Agriculture
the I..G3. process for p0551ble use- in the productlon of butadrene from
grain aleohol.

‘Thus: : o o
Hon. Craupe WICKARD, _ B MAY 'S, 1942.

Secremry of Agriculture, ; RTETET ) P
L Washington, D. C.

‘Mx Dese Mz. SDCRETARY In view of your statement today, I am. wr1t1ng to
inguire whether this company can be.of assistance to you in your consideration of
the use; of agricultural aleohol as a-raw material for ihe manufacture of buta-
diene for rubber productmn T am advised by our teéhnical organization that we
have processes for the prodtction of butadiene from aleotol through the aldehyde-
aldol-butylene. glycol route. - Although we have no:commercial experience with
this .process our commercial people are confident. that it is a sound operation.
Qur own estimate of about 2.2 pounds of butadiene per gailon of aleohol geemn to
be about the same as those which have been piblished in relation to the Carbon
& Carbide Co.’s process and the process of the Publicker Co.; but more detailed
examination and comparison world be necessary to determme the relative merits
of the three processes. The other fwo processes are certainly more modern and
perhaps cheaper than our.own but under present condiftions the most important
point is not the exact cost but the time required to obtam the productionh and the
amount of critical materials required for- the plants This is a compheated
question which only the Government authorities eould pasgs on intelligently after
a full review of all the facts. - ¥f it should appear that our proecess above referred
‘to, or any other process, would be of value in the program of immediate produc-
tion of synthetic rubber from agricultural alcohol they will be available, royalty
free, for the duration of the war, and we will render all poss1b1e techmcal

: ass1stance in connection with the program .
‘Very truly yours,
(S1gned) W. S FARISE

“From, the words of thls Ietter it would appear that the process
‘developed by (possibly) the ‘world’s leading technital organization
in the field of synthetics and primarily relied upon for the world’s
production of synthetie:riibbar, had not even beén thorotighly tested
and commercially evaluated at that time, let alone adapted and de-
veloped ‘in tha Light- of Amerlcan needs by the Government by the

: mIﬂ I p. 1208, appendix :
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company owning the patent, or by any other American firm or
organization. R S R Lo

In short, it becomes clear that under the structure of existing
law, a private company controlling a- wide range of pafents may
shelve them, neither developing nor putting them to use, and by: so
doing block ‘lines' of development important to national security
and the general economic welfare, even though the company may
be operating within the contexts of accepted business ethics, law,
and commercial goals.. This becomes: all the more likely when con-
trol over patents is not the result of the company’s pursuit of par-
ticular scientific or technical objectives but represents rather a grab
bag acquisition as the result of a wide-ranging patent deal.

Nor should it be supposed it will necessarily suffice to prevent the
deliberate blocking of potential lines of technological development.
Because knowledge and invention is not kept out of use, does not
mean that it will be put to use. The traditional assumption that
save only for the pernicious meddling of monopoly, the clockwork of
competition will serve all social ends, is an assumption that does
not conform to experience. Indeed, even in that stronghold of pure
competition, the agricultural sector, technology would stagnate except
for the socialization of research and development. But if competition
cannot be relied on to fully exploit the potentialities of discovery and.
invention, neither can oligopoly., Itmay be the social task, not merely
to prevent barriers to the use of discovery and invention, but in a
more positive sense to see that the values of such discovery and inven-
tion are most fully exploited.

In sum, research and technological development has been, and for
the most part remains in the hands of private business, and especially
of large corporations. This vital function, which includes the allo-
cation of funds between alternative research outlets, the sale or use
of inventions, and the introduction of new products and techniques,
is carried on through the instrumentality of the patent system. On
its proper operation every aspect of our future depends. But it is
not a function which can fully and properly be performed by private
business operating in the context of the patent system. Xirst, because
there are tasks of technological development, 1mportant for society,
to which private business, operating in the quest for profits through
patents, will not address itself. Second, because, as has been shown
in this chapter, conflicts in this sphere may arise between private
and social interest in matters of concern to consumer welfare, stra-

- tegic power, and economic growth. It is possible to suggest modifi-
cations of the law which would mitigate against these conflicts, but
the divergencies of interest are so manifold and so variegated in
form that it is most unlikely that any formula of law will ever be
devised which will itself create a sufficient harmony in the sphere
of technological development, between social values and private goals.
Hence, Government must (and eventually will) assume a new role.
No longer limited to its role of mere financial angel, occasional trust-
buster, and guarantor of the legal parameters of private choice, Gov-
ernment will be obliged (and is being obliged) to participate over
the whole range of technological choice, to undertake independent
research and development, to juxtapose social values to private goals
and o impose the general and public interest when in contravention
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to the particular or comiinercial interest. - The change is already upon
- us. Each day new, ever more urgent, demands relating to the proc-
esses of creative serentific and technological development are added
to the responsibilities of .Government. . :But if the tagk is with us,
the-consciousness of the nature of the task and-its prerequisites is-not.
For the new task we continue to rely on competencies, attitudes, and
organizations-that are:inappropriate or.obsolete. The consequence
of 4 failure to develop the prerequisite competence in government to
deal with this tagk will be illustrated in the chapters which follow.



CHAPTER YIT R
THE SEARCH FOR A POLICY

It was May 1940. With incredible rapidity the Germans had con-

vered Western' Europe and destroyed the expeditionary force of
%reat Britain. Under the impact of this catastrophe, on May 28,
1940, an agency was créated, the National Defense Advisory Commit-
tee (NDAC), to give some kind of focus to American mobilization.
Under NDAé, the so-called Francis committee was formed to formu-
late a policy for synthetic rubber, R Co

_ Looking into the past the statisticians found that there had been
&redt variations in the United States consumption of rubber. In the
revious 4-year period, for example, 437,000 long tons had been used
in 1938, 592,000 tons in 1939, 648,500 tons-in 1940, and 775,000 tons in
1941, Should annual consumption be averaged or should the trend be
projected? Or should a vastly accelérated increase in demands be
g_re__dicted as a function of the expanded activities of the economy un-
er the needs of war?, - Or; should a sizable proportion of current de-
mand be discounted as “panic buying” or (more important) as non-
essential? Clearly the facts offered a wide range of possible and rea-
sonable estimates as to future need. The statistician could, and did,
“reasonably” estimate rubber demand in the United States, under the
mmpact of mobilization, at between 500,000 and 1 million tons per an-
num. But this wags for civilian needs alone. o
Further, there were the needs of the Military Establishment. These
were necessarily most uncertain. To this must be added the military
and civilian requirements of forelgn nations that the United States
might wish or need-to support. A characteristic estimate of combined
military and civilian needs during the projected period of mobilization
was for 900,000 annual tons.: Should things remain as they were, that
quantity of rubber would continue to be supplied through ordmmary
commercial channels. But things might not temain as they were.
Rubber was brought from the East Indies, and there might be inter-
ruptions in the passage of ships by submarine warfare, by a sheer
shortage of available ship bottoms and/or by the conquest of those
areas where rubber was grown. But how to measure and quantify such
risks? Reclaimed rubber might to some degree be used instead: of
natural. But it was not then known to what degiee reclaimed rubbér
could be substituted for natural rubber or the level to which the rate
of rubber reclamation could be pushed. S Co
Thus, faced with need for a million annual tong of ritbber, and the
possibility of 4 sudden (or gradual) and complete (ot partial)
cessation of supplies—and assuming that an adequate synthetic sub-
stitute for natural rubber could be put into production, officials might .
either suggest that an industry be built sufficient fully to meet all
possible requirements or, alternatively, suggest 4 smaller investment

o
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intended to Erov’ide (1) a “nucleus” of plant and operating organi-
zation as a basis for the rapid expansion of the industry and (2)
& margin of safety in the form of a natural rubber stockpile and/or
operating synthetic-rubber capacity, sufficient to satisfy essential
needs while the requisite building program (should such a program
prove necessary) was brought to completion. Nor-could responsible
public officials lightly . approve. the. building of a new synthetic-
rubber industry.” Such a program’ would require a large expendi-
ture of public funds. The hasic processes were untried and uneval-
mated. The degree of substitutability of the synthetic for the natural
product was not.-known. Some foresaw in.the establishment of such
an industry the continuing prospect of new tariffs and subsidies,
resulting in both a higher cost and pérhaps inferior articles.being
forced upon the: American consumer, and a grave blow to the post-
war economiesg of our British and Dutch friends to whom the sale
of natural rubber was a major sourcé of dollar earnings, ~ Nor could
the fact be ignored that those who pushed for a new synthetic-rubber
industry, had a commereial self-interest in its establishment, so that
skeptics might discern a scheme to foist off on the Government.the
whole vast risk of establishing a synthetic-rubber industry, the profits
and control of which would eventually revert to a few great com-

panies..

_-On June 5, 1940, the president of the Rubber Manufacturers :Assol
ciation forwarded to NDAC a memorandum based on a poll of in-
dustry opinion, recommending an annual ‘synthetic-rubber-making
capacity of 25,000 toms: . .- e

.On ‘June. 14, 1940, Mr. Collyer of -Goodrich Tire Co., testifying
before the Senate Military A.ffairs. Committee, suggested an immedi-
ate production of 100 tons of syntheticperday.. . . ..
. In an early June meeting of the Francis committee, the representa- .
tive of Standard Oil took vigorousexception to limiting the synthetic-
rubber program: to. the suggested 25,000 tons of annual:capacity,
arguing that a '.vaernment_,grogr,am,of this magnitude would. be
worse than pothing forfbwould—" . ..o
tend to -saturate :the: market for -gynthetic’ rubber as a specialty product and
thus drive out of commercia) production all the companies on whose:initiative
and dgvélopmeht'war}; the progress of general purpose synthetic rubber would
depend® . T s e e
By July 17, 1940, the Francis committee had settled on a plan for
the Immediate. construction of an annual feedstock and synthetic
- rubber-making capacity of 100,000 tons. '
It & i

t.appears that-the.committee arrived at this ficure by a rather
simple and divect route; The committee, convinced that a- substantial
produciion was calléd for, requested the companies which had been
brought into the discussion to indicate the capacity which they would
like to engineer. . The figures which were then voluntarily submitted
fotaled 108,000 tons. ~Thus later, when Firestone and United States
Rubber came forward with an offer to engineer a 20,000 and a 25,000
Buna S plant respectively, the committee obligingly increased the
planned capacity to 150,000 tons. When Standard Oil asked the com-
" mittee to hold in abeyance the 80,000 tons of butyl capacity which
Standard had previously offered to build (on account of difficulties

8 J1d., p. 120,
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that Standard was evidently Tunning into in developing an adequate
- technology ), the committee lowered its sights accordinﬁly. In other
words, it appears that the Francis committée formalized the views of
the private firms commercially interested in synthetic rubber, and
forwarded these views to the NDAC, which gave them the stamp of
high national policy. ‘While'this accomplishment may not be quite
in accord with the highest conceptions of government, in this instance
Anmerica had reason tobe grateful. . At least, the committee was there
to channelize the proposals of interested companies. No group other
than these private firms displayed any initiative in getting under way

a program which was to prove vital to national survival. :
" 'The, NDAC had 5o means-of implementing its recommendations.
The program must be financed, and for this it was needful to go to
those ‘who held the strings of the Government purse. To this end,
in late September 1940, Mr. Stettinius and Mr. Batt contacted: the
Federal Loan Adminigtrafor, Mr. Jesse Jones. Jones made two
points clear: first, he was hiniself skeptical of the need for the recom-
mended lével of synthetic-rubber-making capacity and he had en-
listed the support of the President to his views; second, if the RFC
wers to leitd financial support to the program, then the whole problem
and the whole re"sponsigil_ity would have to be turned over to Mr.
Jones and hisassoeiates. ~ © : : T
‘Subsequently; in November 1940, Jones threw out the NADC plan
to build synthetic rubber capacity ‘to a level of something more than
100,000 tons. - Ashe relatesin higbook,? he was willing to concede that - -
“inasmuch as we in this country had not perfected the making of
synthetic rubber we should at Jeast Jearn the know-how.”  Let the beys
have a little cash to play with; to have their little experiment: - ‘When
Jesse Jones met Howard: of Standard Oil; Wiess of Humble Oil, and
Harvey Firestone, hé wasted no time reviewing the recommmendations
of the NDAC committees. -~ - S L " :
" Mr. Jones opened the discussion with characteristic diréetness: “What do you
think can:be done for about $30 million?” This figure of $30 million was in
siibsequent discussions reduced to $25 million, and Mr. Jones had stated that this
was the one that-he-recommended to the President at the time,® :

Thus, the Government banker, abruptly and without explanation, eut
the laboriously evolved program from a 100,000 to only 40,000 tons of
integfated-capacitg. ' - e o

In retrospect, this delay and this reconsideration by & new set of
officials and then the dragtic scaling down of the NDAC’s plan to less
than half of its original dimensions may be counted as tragic. With
the advantage of hindsight, the 100,000-ton plan was:clearly a better
plan than the 40,000-ton plan (for that matter, a planned 200,000 tons
would have been better than the planned 100,000 tons, and a plaxn for
500,000 tons wonld have been better still). But in the context of the
time it is difficult to prove one a wiser or more reasoned judgment
than the other. For Mr. Francis, “a capacity of 100,000 tons. per
year is as good a figure as can be named.” - For Mr. Jones, an invest-
ment of $25 million: was as good a figure as could be named. - On such
Judgments, the fate of nationshang. =+ v« ol i o
DR AR g e T W e B0, .t tow.
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~In these early November meetings the program took much of its
essential future shape: -Polymerization plants were to be built and
operated separately by each of the Big Four tire manufacturers
(Goodyear, Goodrich, United States Rulbgber, and Firestone). Hach
company would make whatever sort of tire rubber it chose to malke,
and would produce that rubber for its own use. Each company
would arrange for its own feedstock supplies.. The scheme called for
75 percent Government and 25 percent private financing of direct
cost. : S : T S
- This arrangement, which. in effect left: the shaping of the program
to the major tire companies, appeals to one’s commonsense, especially
sinee the Governinent possessed no organization capable of making
an independent evaluation of produets and processes or of. formu-
lating & technological plan; nor was the RFC interested in recruiting
such an organization. B T
-~ It would be expected that this arrdingement would lead to the pro-
duction of a synthetic rubber suitable for fabrication into tires since
the companies responsible for its production would be obliged to use
that rub%er in the manufacture of their tires. - Moreover, these com-
panies, in line with their own self-interests, would presumably select
satigfactory processes and suppliers, would coordinate the production
of - feedstocks with the production of rubber and.would adapt the
copolymerization to the needs of tiremaking. But the arrangement
also had its drawbacks. Even theoretically (as was noted above)
there was no assurance that the technicians .of a private company
would refer, in evaluations of this sort, to the criteria proper to the
strategic or national interest (nor indeed, with Government financing,
with the guaranty against any operating loss, was there any need for
the company technicians even to refer to proper commercial criteria).
Further, while the research staffs of the tire companies had already
devoted some time and effort to the problems of synthetic rubber, they.
were not likely to have access to the wide range of ideas, invention,
and development in Europe ds well as in America which might have
been made available to a national scientific agency. -In-point of fact,
moreover, the choice of synthetic product and process was largely pre-
determined, Firestone and United States Rubber were already li-
¢ensed by Standard to produce Buna S and were committed to Stand-
ard (and its process) as their source of butadiene: . .Goodrich and
Goodyear were ‘initially committed to the production-ef their own
rubbers Ameripol and Chemigum which, according to Standard; were
modifications of its own Buna N. By a flanking movement of patent
infringement suits and the offer of Buna S-licenses, Standard could
pressure these companies into:the use of Buna 8. HEventually all
coinpanies accepted- Buna 5. For a part of their supplies of buta-
diene, the companies were apparently steered Into negotiations with
the darbon & Carbide Corp., a chemical company affiliated with Mel-
lon interests. Goodrich was.tied to Phillips Petroleum Co.. in their
joint ownership of the Hycar Chemical Co., and Phillips had chosen
as its process one that would be appropriate to the butane available
in its abundant supplies of natural gas.. - .o e
This working plan matured in the early November meetings.. .On
December 9, 1940, the RFC formally: requested proposals for the spe-
cific projects, these to be submitted by January 15, 1941. By January
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15, 1941, proposals and building plans were in the hands of the Rubber
Regerve Company, a subsidiary set up under the RFC. )
From January 1939 until June 1940, the problem of a synthetic-rub-
ber industry had been under consideration by the Army-Navy Muni-
tions Board; from June 1940 until October 1940, it had been under
consideration of the NDAC. At last a plan had been evolved only
promptly to be discarded. From October 1940 until January 1941, the
problem was under consideration by the RFC, Now, finally, a general
plan was settled. The construction proposals were in. The agency
in charge had the power to act. At last a synthetic program was to
eome 1nto being—so it seemed. : _ S
~But there was no action. No authorization. The Government
banker had chosen to reconsider. R
- On February 21, 1941, Mr. Frank Howard wrote to the executive
committee of the Standard Oil Co.: : s
Mr. Schram admitted tast Tuesday that the rubber program of the R¥C is in

a state of suspended animation and that it is impossible to say when any aetion
might be taken® i : : .

What has happened? The pros and the cons of the case seemed
just as before. All the disadvantages of the move were just as great,
the advantages were no less. Then why? Mr, Jones and his colleagues
never explained. Something may perhaps be understood, however,
from a glance at the course of world events. - - '

When, in May 1940, the “mighty” army of France, and the armies
of England, Belgium, and Holland collapsed and disintegrated in
a fortnight, then the Nation was fear stricken. Against this back-
ground of dread urgency, the NDAC’s considerations of the synthetic
rubber problem began and its recommendations emerged. “But our
world did not turn topsy-turvy. Britain repulsed the air onslaught
of the Luftwaffe. The German invasion threat did not materialize.
Churchill continued his defiant speeches. In the United States things
moved on an even keel. DBusiness was good. In Washington day fol-
lowed day, just as before.. The Wehrmacht was quiescent. There was
room for invineible complacency to return and s]i)read itself. - Mr.
Jones, who did not believe that any investment in “expensive plants”
was warranted in view of the technological uncertainty, “except in
an extraordinary emergency” might, under these circumstances, have
reconsidered and concluded that there was no “extraordinary emer-
gency” sufficient to warrant throwing away the taxpayers’ good money.

Mr. Howard was handed a memorandum by Mr. Clayton on Feb-
ruary 26, 1941. The essence of this memorandum was expressed in
this conclusion : : : '

"~ It-may be safely assumed, therefore, that we have in sight now even if cut off
at-once from any further supply, a sufficient supply of rubber te carry us for
3 years® . . o .

+ Having thus reasoned America out of all danger, there remained
no justification for an emergency synthetic rubber program. Among
the interested companies it was now assumed that the 40,000-ton
program'was definitely abandoned, and that there was little likelihood
that the RFC would do anything about synthetic rubber at all. These |
companies, and other perhaps, did, however, continue to exert.such

214, p. 139,
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pressures as they were able to muster to resist the. complete abandon-
ment of the synthetic-rubber program. On March 28, 1941, the RFC"
proposed what appsars to:have been a-sop to. eppease those exerting
pressure. This was the so- -called “shadow-plant plan,”? a- plan which,
it has been remalked cer‘remly reduced Ee program until only its
shadow remained.
~The shadow pIa,n proposed no constructlon of feedstock pla,nts,
though the development -of workable processes and.the provision of
a suitable supply of butadiene was, as was then foreseen, the crux
of the technological problem. -1t proposed the construction for Gov-
ernment account of four copolymerization plants of 2,500 tons annual
capacity each, for a total annual capacity of 10,000 tons. Kach plant
would be reqmred to produce a mere. 625 tons. of synthetic rubber.a
ﬁear for a national grand total of 2,500 tons, of: whlch only: ha,lf need
e tire rubber. : e
. The interested companies were not appeased b the gesture. : The '
reappealed to the officials of RFC. More particularly, they took ?:helr
case to the new Office of Production Management (OPM), which:had
recently emerged from the NDAC. They attacked. as illusory .the
supposition that a synthetic-rubber industry could be brought quickly
and easily into being after a rubber shortage had actuall developed,
contending that from 2 years to 30 months would be required in order
to achieve a substantial production, and that no amount of. prehmmary
engineering would appreciably shorten this period of gestation. ~As -
mobilization cumulatively increased the competing demands for re-
sources, the difficulties of creating the industry would become more
severe. . Thus, in a letter:from Mr. Howard to.Mr, Deupree of OPM
dated Aprll 10,1941: ...

CF % % Tf we gre to meet an’ emergency the four large companies must know
in advance how o provide.synthetic rubber snecessfully and continuously on a
large scale, and how to produce tires from this rubber * * * At least three proc-
esses of butadiene manufacture should be developed RS At least two processes
of styrene manufacture * * * : :

No amount of preliminary “preparatlon” by ‘way of paper designs or erection
of empty shadow plants can completely meet thése problems. . If we spend. the
next 6 months working out a preliminary engmeermg and: experimentation pro-
gram at least 3 months out of the § months will be net lost ‘time, and the ultimate
delay may be éven worse than 6 months because of tlie’ pOSSlblllty of cumulative
difficulties of all kinds which may .come upon us in incieasing numbers when we
are frying to carry out an emergency rubber production :program.under condi-
tions which will upset the normal production in this country in countless ways.

* * % wa have inecurred the danger of a real shortage of rubber * * * and
have also handicapped ourselves by pushing the rubber program along until it
conflicts even more sericusly than :it would have- Wlth the shlp program the
plane program, and the general preparedness program.®

- But more important than the pleas of individuals was the pressure
of events. From March 1941 onward, the Nazi armies resumedthe
offensive with uninterrupted success in "North Africa, Yugoslavia, and
Greece. - Submarine sinkings reached.a new peak.. On May 20, the
(erman air and seaborne attack on Crete began—a perfect model of an
island invasion.. It was against this: background of defeat and dis-
a,ster Wlth all the 1mphc1t threet to the seourlty of Amerlca, that OPM

‘213, pp. 150-151.
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reacted in favor of the plea for a renewed synthetic rubber program.
On May 9, 1941, Mr. Knudsen wrote to Mr. Jones:

* * ¥ wo should immediately make the decision to erect plants capable of
producing 40,000 tons of synthetic rubber and holding our minds open for a few
months until we have a better knowledge of engineering plans, with the idea
that we may want to muttiply this production to 100,000 or 200,600 tons of syn-
thetic rubber.

The RFC accepted this decisive recommendation. On May 21, 1941,
the interested companies ** were called together.to settle technical de-
tails. At this meeting the suggestion was made of bringing in a top
engineer asg technical consultant or to supervise, coordinate, or run
the program. The suggestion was seed thrown on barren ground.
The program was to remain in the hands of the Government bankers.
It also emerged at this meeting that a main objective of the immediate
program would bé merely to fest and choose between available prod-
ucts and processes as a basis for a major expansion (time, however, was
not, to indulge us with this further opportunity for experimental eval-
uation}. All plants were to be wholly financed and owned by the Gov-
ernment through the Defense Plants Corporation. All plants were to
be built by private companies and operated by those private companies
oh a cost-plus-fee bagis. - R .

"On June 22, 1941, Germany invaded Russia. Through the summer
months the Germans destroyed Russian armies and advanced through
the Russian lands.” And in their islands the Japanese were preparing
a surprise of their own. '

» Siandard Ofl {New Jerse%), Firestone, United States Rubber, Gobﬂye&r, Goodrich,
Du Pont, and Union Carben & Carbide, = : '
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- CRISIS

. Thus by the summer of 1941, the synthetic-rubber policy had taken
o definite shape, and had become a program in action. It was a policy
and a program now that derived from certain settled technological
conceptions; with operative responsibilities divided between particular
industries and even particular companies; a program which relied for
its drive, incentive, technical. judgments, and .energies on a group of
private concerns; a program that was to be financed in o settled fashion
and to be supervised and held in check by the views of .a particular
Government agency, Subsequently this program was.to be expanded,
blown indeed into vast proportions. It was to be battered and it was
to be modified, but it was not to be replaced. .. This basic pattérn, as-
sumed as a reflex to the pressures of a set of particular industrial com-
panies, was to remain the core of all that followed..

Through the summer and fall of 1941 the Russians were pushed to
the verge of defeat, . The German offensive in North Africa moved
forward. The Japanése threatened war. On December 7 the Japa-
nese struck at Pear] Farbor, crippling and immobilizing the American
fleet. Rapidly, Japanese sea and air power seized control of the West-
ern Pacific. Now at war with Japan, Germany, and Ttaly, it was the
task of the United States to create a military force and to supply the.
people and the armies of Great Britain and Russia so as to sustan their
fighting power, Insofar as rubber was concerned, the worst had hap-
pened. The whole Far Kastern supply was about to be cut off. In
that crucial December, construction had started on not & single one
of the essential butadiene plants. :

On January 3, 1942, the War Production Board was established with
Donald Nelson as top industrial mobilizer. In the flurry of adjust-
ments then taking place, one small item appeared which was to be of
consequence to the synthetic-rubber operation. On January 7 the
whisky-distilling industry was ordered to divert 60 percent of its
. capacity to the production of industrial alechol. On January 12 a
planned 400,000 tons of synthetie-rubber output capacity was an-
nounced. In this expanded building program, authorizations to
those already in the group were increased, and other “reputable” firms
were brought in.  As before, these firms were allowed to choose their
own processes. Thus Koppers Co., with an assigned capacity of
40,000 tons of butadiene, chose a benzol-based process. Benzol was in
very short supply. Because of this shortage, 5 months later Koppers’
authorization was canceled entirely. .

Alcohol-based butadiene capacity was increased to only 40,000 tons
of a projected 288,000 tons of butadiene, the entire 40,000 tons to be
built by the Carbon & Carbide Co. At that time George Johnson, a
public power engineer and leader of a Nebraska group, was making

24



LAY L AL LAY vV D DDy

the rounds of the Washington agencies trying to interest someone:in
his group’s plan for converting the great grain surpluses then held
by the ‘govemment' into industrial aleohol and high-protein -cattle
feed. . He could find no one in the war agencies to examine his plan or
evaluate his claims.  His Senator, George Norris, however, was in-
terested in hearing himout, =~ ' ‘ a

For the great bulk of the required butadiene capacity, Rubber Re-
serve turned to the petroleum industry. : _

The whole petroleum industry was, at the time, tightly organized
through a war agency known as OPC or Office of the Petroleum Co-
ordinator. Harold Ickes was the Petroleum Coordinator. -Although
Rubber  Reserve made requests and contacts through OFPC, it eon-
tinued to négotiate with individual companies‘and delegated to OPC
none of its power to select, or to control and shape, the petroleum-
baged synthetic rubber program..- - - : -

Planned styrene capacity required -for the output goal of 400,000
tons of synthetic rubber, was initially raised by bringing Koppers
Co. into that program. Contracted-out copolymer capacity was
raised to the projected level By increasing the assignments of the Big
Four tire companies. : S Lo ;

On January 12, 1942, in a meeting of OPC, there was aired an intra-
industry controversy on the technical approiich to the production of
butadiene which was later to be fought out in tlie press and: before
congressional committees and ina Presidential committee, and which
wag never quite to be resolved. Certain companies maintained that
there was an insufficient supply of butylene for the projected produc-
tion of high-octane gasoline for aircraft and.that, therefore, rather
than adding to this demand, butadiene-should be made by the dehy-
drogenation of butane which wais admittedly in plentifil supply.
To this argument, Standard and its associates replied that while the
butylene supply was certainly short at that time, it would be pre-
ferable to invest in new refirery techniques, such as-Standard’s new
“fuid catalyst process” cracking units, which would inerease the
butylene supply, rather than invest in the equipment required for
butane dehydrogenation. Thus the whols war program would be
given.a greater flexibility, for the aviation fuel program could be in-
creagsed, . 1f -this becamé necessary, at the expense of the synthetic
rubber program and vice versa. ‘- There were no disinterested parties
in this dispute. - Both sides had large patent royilties, industry in:
fluence, and byproduct. markets at stake. There was no Governmnent
agency competent to review’ and to evaluate the:dispute from the
criterion of effective mobilization policy. The ‘later dispute over
the IHoudry process, is related to this original controversy over the
preferability-of a butylene-to-butadiene as against a butane-to-buta-
diene route. - What Houdry did was to propose an easter and cheaper
process for the production of butadeine from butane. TInsofar as
rubber was concerned, Standard carried the day. The Jersey meth-
od became the process basic to the production of butadiene from
petroleum. _ R .
~In February 1942, the Russian Government, its armies locked in
death struggle with the Nazis, suggested to the American Government
a full interchange of information’ on synthetic.rubber production.
The Russiins had beéen engaged in‘ the large-scale production :of
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synthetic rubber: for.10.years..: They offered to-send experts, biue-
prints and production data.for usé In.our,initial planning.. The
Russian offer was forwarded to,the. Rubber. Reserve, who turned
it over to their technical adviger, Dr,: Weidlein, who shelved it. For
awhile, the offer was forgotten. - The Russians did ship seeds of their
Kok-saghiz, as a possible source of natural rubber. . . .. .. .

- In early Febiuary, OPC officials claimedito.foresee a critical short-
age in butadiene supply for the year 1943, and.to meet. this shortage
they formulated what was to be known as the quickie butadiene pro-
gram. The quickie program was intended. to produce.at a high cost,
but in & short-time and with a minimal addition: of new equipment,
a large quantity of butadiene and simultaneously.other.critical chem-
ical substances sieh as benzol, toluol, xylol,:and. iscbutylene. . It con-
templated use of a “thermal eéracking” process Which was uneconomic
in terms of money cost, but which was the method by which butadiene
‘had hitherto been produced ip America... . .. e
- 'The quickie plan conternplated an operation. which would no longer
agsign tasks to firms as though each firm were a segregated and in-
divisible entity.. Instead; it would treat the industry as a whole com-
plex of specialized and standardized equipment, and, specialized and
standardized manpower—one which could be reassorted and rational-
ized under OPC direction to theiend of meeting the specific and special
demands of the war effort.. . Equipment would be rented or purchased
from -certain refineries, dismantled, moved. and reintegrated: into. the
production.scheme elsewhere. . The whole:work flow would be broken
down with specific. tasks allotted. to the operating units having the
ability or specifi¢ equipment to handle thoge.tasks.. Raw and. semi-
processed material would move. from plant to plant under a-central

lan. Thus it would be possible to bring the small and medium-sized
independents into the synthetic. rubber. program as, 1t was said, they
had already been brought into the aviation fuel 1pro'grain';_, It was

“ contemplated that, as the regular.synthetic rubber plants were brought
into production; the quickie plants would resume their regular refinery -
operations and the program would be;liquidated., OPC claimed that
the program could produce. about 200,000 tons of butadiene, 100,000
tons of %utylené,» and 40,000 tons of isobutylene per annum,. . ..
About this program a number of points should be made..” First, it
demanded:-a-high:degree. of centralized. control:and planning by a
technologically.: competent. body : . the kind of control. and: planhing
that Rubber Reserve was in no'sense.competent to exercise. It wasa
program that-could :not be carried.out. by .individual negotiations
with particular firms alone, no matter.how sharp were the Govern-
ment bankers and no matter how statesmanlike they were in their
dealings.. Since Rubber Reserve .was; no,t.jtsp_]f .a;bl.eg to. plan _for or
control the petroleum (or-any) industry, if a job which required such
planning and.control were to.be done; then the job.and the prerequisite
powers would have to.be turned over. to a technologically. competent
agency, presumably the OPC. But Rubber Reserve was not inclined
to relinquish any of its powers. [T
_ Secondly, the plan proposed. that.the Government offer to purchase
the whole output. of the individual firm, including many joint prod-
ucts, rather than negotiate piecemeal for segments of that output,e. g.,
for butadiene alone (the butadiene yield running from 2 to 5 percent
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of the total), Tt was. arguecl that the small refinery could not ha

induced to embark on the. direct thermal cracking of light petroleum

© distillates unless an outlet were pr0v1ded for.all the Jomt products of
that - process.: Withsmall quantities of numerous items involved
‘(though each was.in short: suﬂply) it would be too costly and risky
forithe small firm to rindertake the separate marketing of these in-

~dividual items separately. -The RFC, however, did not lgok with
favor on such. package buying. and 1t was another 6. months before it
would allowsuch purchages. -

*Thirdly, the OPC plan demanded qumk actlon and quick accept-
ance, not only because the program was intended for a delimited
period whose dimensions grew narrower with the passing of each
day, but also because the acceptability of the program to-the individual
‘companies and the enthusiasm with which it. was.likely, to be pushed
depended  upon the: existence of excess. refinery capacity., Once:the
production slack; which transportation bottlenecks and tire rationing
had caused, began 1o be taken up and technical staffs became otherwise
oceupied, then the moment approprmte for launchmg the qulclﬂe
scheme would-have passed.. -

‘The quickie program was never accepted and never, qulte re]ected
In the months that followed it continued to be one of. the points at
issue between OPC and. Rubber Reserve. . -

- On February 20,1942, Senator Guy Gillette of Towa, as 2 membe.r
of the Committee on Forestry and Agriculture, addressed a report to
the Senate inwhich he accused the United States Industrial Aleohol
- Corp. of blocking the expansion of needed alcohol-producing facilities ~
through its powerin the WPB and elsewhere. ‘To this blocking scheme
Senator Gillette linked the Standard Oil Co. which, he claimed, con-
trolled the industrial alechol industry in the United States beSIdes
- controlling patents for the tonversion of alcohol to rubber. . A commit-
tee of the Senate was set up to investigate these charges.

-In March the planned synthetic rubber program was raised toward
the 700 ,000-ton level. For this, eight new oil companies were brought
into the. -program. - Dow Chemical became the third company in the
styrene program. Copolymerization capacity, still in the hands of the
- four largetire companies, was correspondingly increased. Not until
‘the summer of 1942 were other tire companies to be brought mto the
copolymerization program.

.. Then General Tire & Rubber Co larcre but not in the same ant
class as.the go-called. Big Four, Copolymer Corp .,.and National
thetic Rubber Corp, two cooperative companies consisting of a num er
of small and medium sized rubber firms, were each authorized to con-
struct and to operate a 80,000-ton copolymerization plant. <

Hitherto copolymerlzat:{on plants had been. built in the vicinity of
tire-manufacturing facilities. This had the advantage of facilitating
supervision by the central management of the tire companies. It also
allowed an easy liaison between technicians concerned with the makin
and the blendin and. fabricating of synthetic rubber. For the secon
and third roung of increases in copolymerization capacity, the value
of building in proximity to tire-fabricating centers was no longer so

great, for the construction plans had now been completed, the organ-"
izational plans had been ‘worked through, the operational know-how
could be further developed in liaison with the original nearby copoly-
31939—59—3
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merization plants. - On the other hand-as the program assumed its
gigantic proportions, the economics of transportation costs became an
increagingly decisive element in the-location of new capacity. -And.it
wag cheaper to ship the finished synthetic rubber than to ship the raw
niaterials required in producing it. - Therefore, from the February-
March authorizations onward, copolymerization capacity was sched-
uled to be built in the vicinity of the butadeine-producing centers.”
And now the investigatory committees of (ongress bestirred them-
selves. In March 1942, testifying before the Truman committee, Thur-
man Arnold for the Justice Departiment blasted Stahdard Oil and. its
subsidiaries. -He blamed the rubber shortage on: the IG Farben-
Standard Oil cartel. Hec¢harged that Standard Qil having developed
a superior and lower cost synthetic rubber, namely, butyl-rubber, had
withheld information on that rubber from the military authorities and
had, by various evasive tactics, sought to keep the butyl rubber out of
the Goverhment’s program-so-ag to regerve this rubber for its own
control and profit,” Mr. Farish and Mr, Howard for Standard denied
all. - On top of the charge of blocking the rubber program, Mr. Arnold
heaped the charge of:b%ocking the high octane gasoline program, and
the charge of dealings with Japan;Italy,and occupied France: - -
The investigations of the Gillette committee had’also started -and
continued from March through July 1942:" Their stated intention was
to uncover a “plot,” a “conspiracy of the monopolists,” to prevent the
needed expansion of alcohol-producing facilities and the “dispersion”
of such facilities into” the surplus-grain areas:of the United :States.
The committes’s first witness was Mr. George Johnson of Nebraska
who deseribed at-length the frustration of his efforts to have the war
agencies consider his plan for a synthetic-rubber program based upon
grainaléohol. - Lo R e T e L
- The Gillette hearings provide insiglits into the processes of public
poliey formulation dnd decision making by *the-oﬂi%ials of-war agen-
cies. Thus, Mr, Jesse'J ohes,’who retreated under pressure to the posi-
tion that the “RFC only carties out policies and does rnot formulate
them,” was asked by Senator Gillette how and by whom the then-
planned level of synthetic-rubber capacity had been:set. - Mr. Jones
replied “I don’t know that I can tell you, Senator.”. But when pressed
by the Committes, Mr, Jones described the procéss of formulating
this high and vital policy as follows: o gl sl
| We worked 'out the original 400,000-ton program and kept working, and when
we saw the need for more, I think I suggested that we increase it to 600,000 tons.
That wag adopted, approved by the WPB. - Then I suggested that. we.go to
700,000 tons and the WPB approved that. ' Then I suggested 800,000 tons.and
they approved that, if I remembered correctly ; and now I have suggesated for con-
sideration .another 200,000. That has not been acted upon * * * I will iake
t]%;a 1,1.-%s_r1)ons,ibi_iitzr,_'f_ I pr_obably had some people with me, b_utf I will takeihe respon-
-gibility, . .o . TR T L S
. In the course of the hearings it erherged that s number of new
processes and technological suggestions had been offered to the Gov-
ernment, but that there was no.effective instrumentality or technique
for the objective consideration or impartial evaluatien of these proc-

_ = Comparative transportation costs under’ the ‘vairious location combinations are ¢iven
ag. a part of the .model cost study -made o¢n the. gynthetlc rubber indusiry. by, }% R.
Gilliland and H. H. Lavender and published August 81, 1044, in the Specisl Report of the
Office.of the Rubber Director. . I : o
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esses or suggestions. The Important processes which were brought
to the attenfion of the committes were chiefly for the production of
butadiene. Among these was the butylene-glycol method based on the
processing of grains which had been developed by Department of Agri-
culture sclentists at Peoria, IIl. Considerable economies were claimed
for this method but it was clear that the high officials of the Depart-
ment of Agriculture had not and were not urging it or pushing for-
ward its development with any vigor. ' e
* - * S # ® B o

The role of the Department of Agriculture in this erisis is a good
example of the difference between technical competence in Gr"overn—‘
ment, and technically competent Government. There Wa-s_a.-'hlgh de-
gree of technical competence in this agency, and this technical com-
petence was employed in the provision of certain useful services.” But -
1t ‘was not a technical competence which, wedded to the special value-
‘structure of public choice and to the know-how of polities, could pto-
vide a basis for decisive policy formulation, for public choice, public
planning, public action. Department of Agriculture scientists knew
a great deal about the problems and processes of butadiene production.
No mechanism existed for turning their knowledge to account in the
formulation of public policy; their work and knowledge and com-
petence were nob incorporated into the function. of government. In
their long experiments at Peoria they had developed new processes, but
they were not called upon to develop these processes in the context of
the special needs and scarcities of war planning, nor were these prac-
esses tested and evaluated by any agency in the light of these needs
and scarcities. Very latein the day, the then Secretary of Agriculture,
Mr. Claude Wickard, submitted a report on the research of the Depart-
ment covering the production of synethetic rubber from plant products
including (1) the butylene glycol process, (2) an ethyl aleohol process,
(3) a butyl alcohol (butanol) process, (4) an isoprenhe from grain via,
acetorie process, (5) a methyl-pentadiene from grain via acetone pro-
cess, (6) a norepol from soybean and other domestic vegetable oils via
linoleic and lineolenic acid process, (7) a methyl acrylate from milk
whey or grain via lactic-acid process, (8) and isoprene from turpen-
tine process, and (9) a myrcene from turpentine via b-pinene process.
But there is no evidence that the value of these was weighed at any
stage in the formulation of policy In the context of the special needs of
Government. A summary of the processes was transmitted to the
Baruch committee on August 31, 1942. In a letter to Mr. Crossland, a
copy of which was forwarded to Mr. Baruch, Secretary Wickard sug-
gested that certain of these processes ought “not be overlooked.” Mr.
Wickard’s efforts were not welcomed. Mr. Baruch wrote in reply:

) SEPTEMEER 8, 1942,

Drar MEr. SEcrETARY: Thank you very much for your letter of September 2,
encloging a copy of the report on butylene glycol and your letter to Mr.
Crossland. ) ' E

You, of course, will remember that in your testimony before the commiites,
you said, “The Department of Agrieulture ig not in a position to make recom-.
mendations as to what kind of methods should be used,” and “Now, I want to
make it very clear, however, that I am not recommending that you use grain
exclusively or in any part for production of synthetic rubber.”

Since I am sure you would not use the method of a letter to Mr. Crossland
merely to make a record, we assurne you want the committee to consider it as
a definite recommendation.
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May T add, also, my. dear Mr. Secretary, fhat this constant shifting in posi-
tlon among all the agencies dealing even remotely with rubber may result in
a better process—but only after the war has been lost

Smcerely yours,: - : : ST
(Slgned) BERNARD M BARUGH, Chawmtm

Mr Wickard rephéd

DnAn ‘Mr. Baxvex: This ig in reply to your letter of September 4, in Whlch
you express the feeling that remarks which I made when testifying before
your committee were inconsistent with statements which my letter of Septem-
ber 2 to Mr. Crossland contained. You refer to my stitements regarding the
production of butadiene from 2, 3, butylene glycol. I want to state categorically
that we have not shifted our posmon, ag you indicate we bave in your letter,
nor-do I think that my statements before your committee are inconsistent with
my letter to Mr. Crossland. Iam SOITy if they seem that way to you. ’

The Department of Agriculture is not in a_ posmon to make recommendations
as to the kind of methods which should be used in the production of synthetxe
rubber, and. I have not recommended the use of grain . excluswely, or in any

" part, for the production of synthetic rubber unless grain offers definite ad-
vantages over other processes and raw materials from the standpoint of the -
speed of production and the use of critical materials. ‘Those responsible for
the synthetic-rubber program can alone make a decision on those- matters and
we have not knowingly ever attempted to influence their decisions.

To me it does not seem that expressing “the opinion that the 2, 3 butylene
glycol should definitely not be overlooked in any congideration of the develop-
ment of incressed or alternative supplies of butadiene” is inconsistent with the
above principles as stated in our hearing before your committee.

You realize, T am sure, that our letter to Mr. Crossland transmitting a re-
port on the. butylene glycol process was in response to a request from him of
July 20. Since the establishment of your committee it has been our policy to
provide you with copies of all information on synthetic rubher which we have
supplied to any other agency of the Government. If this pohcy is not in accord
with your wishes, we shall be g‘lad to hear from you. .

Slncerely FOurs,
GLAUDE R. WIGKARD, Seoremry

And so was ended the meager and abortive attempt to use Govern-
-_Kment science as it should be used.

Returning to our consideration of the hearmgs before the Gillette
committee: the Senators were informed of the so-called Polish process
for the production of butadiene from alcohol; a process which, it was

claimed, had been operated on a commereial scale for 8 number of
© yearsin  Poland. The inventor, one Szukiwicz, had esca.ped to Amer-
ica and his process was now being sponsored by the Publicker Co., a
large independent producer of alcohol in Philadelphia. Amnother Was
a one-step process for the production of butadiene from butane, de-
veloped by the renowned catalytic engineer, Eugene Houdry, and
sponsored by the Sun Oil Co. Publicker and Houdry made striking
claims for their processes and both told a tale of frustration and
“brushoff” by key officialdom. Similar were the complaints of others
who had come forward with technological su, gestions (e. g, Fred
Willkie of Seagrams Distilleries with an early plan for the conversion
of industrial alcohol plants using molasses to the use of grains}, and
of those who had come to the war agencies in an attempt to gam a
share in the aleohol or synthetic-rubber programs.

The reaction of the committee is typified by a passing remark of one
of the Senators who said in exasperation and puzzlement, “They come-
with their organizations. They come in with their engineering plans
~ completed. They come in with the financing. They come in Wlth the

most part of the m‘mterla] but they are blocked I‘lﬂ‘ht here '
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"The' Senators were inclined to explain this “blocking” as due to
() the favoritism of Government officials with private company con-
nections, (&) vested interests intent on keeping out potential com-
petition, and (¢) big industry’s fear of excess peacetime capacity
which might bring the threat of “cutthroat competition.” :

It is also possible, however, to explain what appeared as “blocking-
and brushoff” as the result of technical incompetence-—the incompe-
tence of governing agencies which did not evaluate proffered processes
or technological suggestions because they had not devéloped the capac-
ity for so doing. Thus, when Houdry offered hisg process to Rubber
Reserve, Mr.-Crossland for Rubber Reserve was able only to suggest
to the Phillips Petroleum Co., which he knew te be Interested in mak-
ing butadiene out of butane, that it might like to look into Houdry’s
process, impervious to the fact that the standards of company cholce
- are not the same as,the criteria appropriate to war mobilization.
This imperviousness even to the need: to consider, test, and evaluate

proffered processes and suggestions of a complex technological nature -

1s epitomized in the incident in which the Gillette committee members
asked Jesse Jones what he would do if or when the Publicker Co. came -
to him with its process and ‘its claims for this process of quick con-.
stiuction time, minimum use of critical materials, and low-cost opera-
tion. To their questions, Mr. dones replied simply, “I would not
believe it.” G Co ‘ R ‘ .
The unguestionable contribution of the Gillette investigation had to
do with the production of industrial alcohol. There were thres im-
portant sources of industrial alcohol. As of 1940, most of it was
- made from .molasses (88 million gallons), a substantial proportion
was derived synthetically from petroleum (83 miilion gallons), and.a
relatively 'small quantity was converted from grain (17 million gal-
long). As for the first, sugar and molasses are imports and, hence,
the.supply was limited by the shortage of available shipping tonnage.
The second type synthetic alcohol, i3 made from ethylene, a byproduct
of refinery operations. To expand the production of the synthetic
alcohol required complex engineering and the use of many critical
materials.. Nevertheless, the %V-PB authorized new plants to raise out- -
put from this source to 60 million gallons, which approached the prac-
tical limit of an expansion based on byproduct ethylene. R
The third recognized source of alcohol was via the distillation of
rains. There was an enormous grain surplus, s, quantity approach-
ing g billion and a quarter tons of wheat in Government granaries and
on the farms. It was claimed, moreover, that new distilling capacity
required to convert this grain inte ethyl alcohol could be made quickly
available with only a minimal expenditure of critical materials or
high-priority equipment; that the plant used to distill alcohol from
molasses’ could, with minor modifications, be used to distill alcohol
from grain; and that the sleoholic-beverage industry had an enormous
unutilized capacity for the production of grain alecohol. ‘Thus, that
industry had produced 276 million tax gallons of distilled spirits in
1936; yet, in spite of the influx of new firms and the building of new
distilling capacity, it was producing only at the rate of 164 million
tax gallons in 1940. It was contended that the capacity of the beverage
industry available for the production of ethyl alcohel could be greatly
~expanded (@) by introducing into this.industry, which was recognized
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as being in large part technologically-backward, more efficient operat-
ing pr ocedures and the widespread use of new productlon techniques,

e, g., flash distillation; () by slight changes in the Internal Revenue
Code such ag would, Tor emmple, permlt continuous distillation or
would allow the shlpment of low-proof aleohol from distilleries with-
out rectifying equipment to distilleries with the equipment required
to further rectlfy that, alcoholy and (¢) by the installation of small
ingrements of equipment.-

Even recognizing that grain was the obvious sonrce. for a large
inérease in the output of industrial aleohol, thers remained the ques—
tion how much this ethyl-alcohol output should be increased. The
answer to this question depended on the:degree to.which the new
synthetic-rubber industry was to be based on butadiene made from
alcohol rather than petroleum. :

At the time of the Gillette committee, those WhO argued for a greater
(or a total) reliance on alcohol rather than petroleum as the source
of butadiene contended. that the processes for the production of buta-
diene from alecohol were tested and proven, having been practiced on
a commercial scale in Russia, Poland, and Germany for many years.
In contrast, they charged. that the methods planned for processing
butane or butene were unproven, and represented a. gamble which a
nation in grave peril had not the right totake.

That the petroleum-based processes were untried and full of risk
and uncertainty is undoubtedly true, although the agencies of Govern-
ment may have taken sma,ll GOgnlzance of thlS fa,ct Thus, Mz, HOW~
ard relates: . . .

In- gynthetic. rubber, these first months of the war had brought all of the
processes for which Standard was:responsible to a.crisis at once.. The Buna §
itself had to be turned out in the largest possible quantity as soon as possible in
our gsmall Baton Rouge plant to provide enough materials for the fabrieating
tests needed to Help the tire plants prepare for synthetic -rubber.” The new
butadiene process, which was to form'the principal basis for the-ofl industry’s
butadiene program, was being engineéréd on the. slimmest possible basis of
.lab_o_ratory tests, and we were trying hard to get-better checks on these data.
The butyl pilot plant’, on which all Standard’s hopes for 'th_e development of an
immediately suecessful manufacturing process for this new rubber depended, was
not behaving consistently. Sundays-usually found a-tired group of chemists,
engineers, and exeeutives from New. York assembled in:the Bayway refinery for
4 post mortem study of the records of pilot-plant runs that had come to a pr&
mature end during the preceding week.”

It was further argued that, since the alcohol based process was less
complex and required more easﬂy available materials, the plants could
probably be built more guickly, more cheaply, and With a lesser di-
version of critical equipment and resources. Thls cla,lm was: to be
verified by events.

Against the use of alcohol as the basic source of butadlene it
could be ‘maintained that the money costs of the raw material in ‘the
case of petroleum-based butadiene would be less and, therefore, that
the synthetic. rubber could be produced at a substantlal]y Tower dol-
lar price. If the objective had beer to build a new industry for
normal peacetime production in competition with natural rubber, this
a,r ment might have been decisive. As it was, it provided a full and

clent Teason for the concentratlon of research by Standard 011

: =WFranl&: Howarﬂ op.. eit supra, note 1, pp.- 191, 192
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on: this process and for the interest of the tire companies in a petro-
leum-based butadiene. But; in the circumstances of a war emergency,
these normal economic criteria no longer held. - And, particularly
in this instance, relative money costs were without significance. Re-
gardless of its market price, the surplus grain stocks in Government
hands represented “sunk” costs, and any use that could be gotten
from them must be counted as a net gain. Moreover, the greater
utilization of whisky-making capacity for the production of ndus-
trial alcohol was hardly to be counted as a diversion of ‘equipment
skill or manpower likely to be critical, whereas, alternatively, it was
probable that.new demands upon the petroleum industry wold repre-
sent just such a diversion. - s R A
~ Clearly, in this time of ‘great crisis, where speed of construction,
assurance of output with the least technological risk, and minimunx
competition . with other war-demands were all of the essence, the argu-
ment for basing the new synthetic-rubber program on grain alcohol
was a very strong one, and one, moreover, which would naturally
coincide with the bias of farm-State Senators. - - con

‘Nevertheless, in April 1942, nearly the entire 700,000 ton. (GR-S)
synthetic-rubber: program was based on butadiene made from petro-
leum or natural-gas derivatives, with only 40,000 tons to be made from
alcohol, and that to be produced synthetically from petroleur. .. But -
now the pressures of the Gillette investigation began to take effect.
WPB performed a sort of miracle.  In early May 1942, the Chemicals
Branch found that, instead of the severe shortage of alcohol which
it had previously put forward to explain its policy, there was, instead,
a huge surplus. Rather than a 280-million-gallon-per-year eapacity,
it appeared, overnight as it were, that there was actually an annual
capacity of 540 million gallons. - g : ;

~How this vast capacity happened to bé so suddenly discovered, or,
even more intriguing, how it managed to be kept out of sight so long,
ig a puzzle which we must leave for others to solve. In any. case, on
May 24, 1942, a. new alcohol allocation was made to Rubber Reserve,
and the share of the synthetic-rubber program based on aleohol-
butadiene was increased to 220,000 tons per annum: The new alcohol
capacity was:in large part a substitution for the butane-to-butadiene
capacity whichwas planned or in-construction. . S oo

That month; a world-famous industrial chemist especially known
for his contributions.to the allied victory in World War I, Dr. Chaini
Weizmann, later Presidént of Israel, was put in touch with the syn-
thetic-rubber authorities. - Dr. Weizmann, who had been associated
with: research into synthetic rubber since 1910, had been sent from
En%hnd[ by Prime Minister Churchill with the idea that he might help
in planning a synthetic-rubber programhere. ' :

‘Weizmann had developed a new process. for making grain into buta-
diene. - In this process, the grain was converted first into acetone and
butyl alcohol, and the butyl.alcohol was then converted into-a highly
pure form of butadiene. . With kis byproduct acetone he proposed to
make the chemical substance isoprene, which is the basic bullding block
of natural rubber. His process condensed acetone and acetylene--
producing thereby isoprene, which is polymerized into isoprene rubher and gives -
a soft, malleable product which blends well with the butadiene rubber so one
could use the pure butadiene for the hard.tube and.a combination of.the two
rubbers for the sof{ inner tube. '
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© 00" May' 15 Weiziianin niet with-a technical -committee including
- Megsrs. Weidléin and Reid, who' dealt with his suggestions and claims
rather cavalierly, - He was told then that there was no-particular prob-
lem in butadiene purification, though in fact purification was te be a
major problem thioughout the war. ‘He was told that thére was no
nieed for his byproduct acetone. He wastold that there wasno capacity
available to produce butyl alcohol.: Later, he insisted:that existing
capacity could easily bensed for this'purpose:®® -In his autobiography:
he'writes bitterly of his experiences St R T

My first lead was g letter from My, Roodevelt to Mr. Vannevar Bush, then'the
head of War Resedrch. - Iam afraid that it did not-do me much good, for:Tsoon
‘discovered that if I was going to do effective work I would have to play. the politi-
cian ‘more than the'scientist, a prospeet,which I'found repugnant. The main
question;was not going to be one of processes and production, but of overcoming
the yvested interests of the great firms-—-particularly the oil firms * *'* to initiate
a process which bhad not the dpproval of the oil cothpanies was almost too much
of #'task for @ny human being *+* * the gtruggle was:long and tiring * * * the
vested interests were too powerful to permit a quick breakthrough.® )

‘Whether one accepts or rejects Dr. Weizmann’s é_xplahsitbﬁ?-as."ﬁb
the reasons why his recommendations were not fairly considered; thére
is indeed ho indication -that his proposals were-ever subjected: to:a

The-time 16w seemed close at hand when' American’ armies must
come to grips with those of the Axis Powers. . InMay 1942, American
military demands were for a& minimum- of 400,000:tons of rubber’ it
1948.. Civilians began to feel the pinch. 'Sugar.and gasoline ration:
ihg ‘began. - On:May 26, Senator Harry S. Truman'estimated:that’
there would ‘be no automobile tires:for civilian nse during:the: next
8 years. - Nationwide gasoline rationing as a mesns of conserving tire
rubber was scheduled for July. Yet synthetic rubber wasnot forth-
coming. The program” had “bogged down,: or had failed ‘to-start.
These were -days of fear and tension, of frustration:'and suspicion,
of feverish and toolong delayed preparation. ::All this' was reflected
and focused in the national attitude toward rubber. Here thére had
been a failure of anticipation, of preparation, of organization.:' ‘Who
was® responsible; who should ‘be blamed?: There was evidence of
stupidity, -of incompetence, of brushoff and blocking; of favoritism,
and of injustice. Private firms, e. g., Seagrams-and -Houdry, which
felt that ‘their proposals-or processes had been<slighted -by: Rubber
" Reserve, now advertised: their complaints in' the  public press. :The
Rubber Reserve  was attacked by: the ‘Truman committee,  the
‘(llette- committee,” and” other spokesmen for: Congress.-  Congress
rose in full revolt. Tnder the urging of it5'key committees, it de-
cided to take the rubber program into'its' own hands.: :On July 22,
by a decisive vote, both Houses passed the Rubbeér:Supply Act of
1942, setting up anagency independent of all other executive branches,
and directed to increase the production of synthetic-rubber from
aleoho] “produced ' from -agricultural ~or iforest 'products.”: ‘This
agency was given the power to exércise an absolute priority in obtain-
2 The diffienlty seems-to have heen not so much Ii'the use of hasic equipment but rather
In the fact that the enzymes corresponding to the yeast used in the production of ethyl
alcohol are, unlike yeast, very delicate organisms which must be.treated with special.care.
Thus what was ealled for was the introduction of special fermentation techniques and

- parification eqnipment, ~ ) . L et . .
-*"% Chaim Welzmann, Trial And Error; pp. 428430 (1949), =" @ -




BN 'J.‘J::L.ﬂi'l‘lU LHUBGIE

ing the plants, equlpme,nt machinery, materials, and supplies re-
quired to produce the rubber to satisfy the military and civilian needs
of the United States.

This would have created, in a word a separate executive supreme
within its own sphere and answerable only to the Congress. The
* President vetoed the bill. In his long veto message, he pointed out
that the bill would subvert the whole concept of materials allocation
according to their relative essentiality in the prosecution of the war.
But the gPremdent did: not defend the then-existing program. He
took cognizance of the “many conﬂlctmg Statements of fa,ct” and
conceded that there:may have been— : . o
serions mlstakes w % made in- the past, based elthel .on m1smf01matmn mis-
conception, .or leven partiality * * * . Itmay:be that the present. program.of
the War Production Board is not the best SOluthIl If so, the facts should
be ascertained and made pubhc .

To this end and in a.nswer to. the conwressmnal revolt he Set up a

three-man committee to review the Whole program and to recornmend

an overall rubber policy.as a basis. for future action. : The Com-

mittee consisted of the Honorable Bernard M. Baruch, Chmrman,

Dr. Fames B. Conant, president, of Harvard, University ;. and Dr, Karl

T.-Compton, pre51dent of the Massachusetts Instltute of Te.chnology
The message was.dated August 6, 1942 :
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" PATENT CLAIMS AND THE INTERCHANGE OF
.. ...7.. . TECHNICAL INFORMATION - ~ - "
After Pear] Harbor, the Government and the private participants
in the synthetic-rubber program turned.to the task of setiling patent
‘elaims, and ‘providing-for the exchange of technical information: be-
tween companies. - Both were prerequisite to-the creation of the new
industry. A vast industrial complex must be organized, using un-
tried techniques to produce a new product.” The plant would belong
to the Government. ‘The product wouid be paid for by the Govern-
ment. ~But it ‘would ‘be" private companies that would devise the
processes, build ‘the factories, and carry on the operations. Those -
processes, built. into Government -facilities, were patented, and those
- who owned the riglits to those patents would have a continuing claim
on a share of the value of the gynthetic-rubber output of Government
plants. The extent of that claim must be settled. Moreover, it could

not be assumed that those called upon to build and operate Govern-~

ment plants would themselves possess the patents or the knowledge
necessary or useful in carrying out their assigned task, Consequently,
it was neceszary that the knowledge held by many companies should
be made available to those selected to participate in the Government’s
program., It was not possible, however, to determine beforehand
what knowledge and invention would be necessary or useful for this .
purpose. Some of. the required knowledge and technique was not
patentable but was secret, e. g., rubber-compounding formula. And
the patented invention and the secret knowledge (if 1t was to be paid
for) was not only of an indeterminate value to the yet unshaped
synthetic-rubber program, but had an unknown value also outside of
that program. The question was: How was the Government to ac-
quire and make available to the participanis of the program the patent
rights and information that would aid them in their tasks, and how
might it protect-the taxpayer from excessive liability in so doing?
.- Conceivably, the Government could have seized the pertinent
- patents, leaving the companies to make claims for recompense later
“before the courts. This would have been strongly resisted.® Alter-
natively, the Government might have dealt with its patent problem
by requiring the participants to pool their patents, with royalties to be
fixed by arbitration later after subsequent developments in the in-

. % True, the Alien Property Custodian did seize German patents, inciuding I. G. buna
rights, which Standard continued-to elaim as her own. . An examination of this seizure of
enemy patent rights might, incidentally, provide useful insights into the operation of the
patent system, To what extent were German patenis actually available, to what extent
were they used, and what fmpact did this have on the level of American technology?
Angwers to these questions might provide us with a clue as to the part played by ‘“promo-
tion,” snlesmanship, and development in the incorporation of the patented invention into
the system of technologleal operations. It might suggest some measure of the value of
patented information itself, without the know-how and abetracted from the concreteness of
working operations, as a basis for spontanecous industrial development, -

36
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dustry clarified the value of the various contributions® This ap-
proach was opposed on account of the extreme insecurity which would
exist as to the value of particular patents on the one hand, and as to
the extent of the (Government’s obligations on the other. :

‘The Government chose a simpler expedient. - Agreements were
negotiated with participating companies and with certain others
thought to control important patents. These agreements had the fol-
lowing primary.objectives: o

@) minimizing and limiting the Government’s Hability, and
ostensibly of _ . T .
(5) preserving the sales value of the Government-owned plant,
e. 8., by securing an agreement to the effect that the patents and
know-how necessary to operate these plants would be passed on
- to postwar purchasers, and L _ :
¢) of insuring that the Government would have the ultimate
rights to the results of the private research which was financed by
the Government. = . -

The Government arranged with these companies to pay a flat roy-
alty for all past and future inventions that might be incorporated into
the processes used in Government plants. It left it to the companies
to divide up that royalty payment amongst themselves. Similarly,
it left it up to the participants to arrange for the interchange of tech-
nical information between themselves. It assumed the role only of an
occasional mediator.. . o '

While these patent agreements were lengthy and became highly
complex, their general form was as follows: The private companies
in g specified field who had patents to offer and/or who would partici-
pate in the operation of the Government-financed plants, either (1)
made their patents available to the Rubber Reserve Company until
some specified “cutoff” point, with the Rubber Reserve Company en-
titled to license these patents to its agents, 1. e., to those companies who
participated in the (Government-financed program, or (2) the agree-
- ment simply sanctioned. a.series of private interchange agreemenis
- between participants with some provision that newcomers must also
be made party to licensing agreements without specific discrimination
against them.

It was ordinarily provided that some fixed royalty be paid by the
Rubber Reserve which, when there were several patent owners, would
be divided between them according to some formula. This limited
the Government’s liability. ‘ , I

A method was generally provided for the exchange of technical in-
formation, by setting up technical committees with the companies ex-
changing information between themselves, or through a technical
adviser to whom information was to be made available on request and
who, in turn, was able, at his discretion, to re-channel that Informa-
tion to other interested parties. .

. There wers also vague provisions for licensing private operators who
might purchase (Yovernment-owned plants, when these plants were
offered for sale after the war. This was intended to preserve the sales .
value of the facilities, S Co

3 Frapk Howard, op. cit. supra, nete 1, p. 232, .
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Also, to cover inventions made under Government-financed research )
it wasrequired that— .- - . . . o

each operiting company requesting approval and relmbursement for research to
execute as a condltlon precedent to reimbursement, & “patent agreement relating
to research work,” which * * * contains a grant to Rubber Reserve Company of
an extendible patent immunity under all inventions made in the eourse of research
or development work ﬁnanced by the Rubber Reserve Oompany within the ¢ syn
thetic-rubber field.” * ‘
This was intended to insure that the. Govermnent would have ultlmate .
rights to the results of private research financed by the Government.
' The specific agreements may briefly be summarized. -

(1) With regard to the “manufacture, use, and sale of ‘synthetic
rubber,’ 1. e., the polymerization and eompou_ndmc-' phase, Standard
had held the key Buna S patents. These patents were seized by the
Alien Property Custodian as I. G. property. Standard, however,
never relinquished its claim. In 1943, however, the impasse was re-

solved when Standard granted to Rubber Reserve a free license for the
life of its Buna S patents, with the right to “issue perpetual free li-
censes to everyone who cooperates ‘with the Government in its war
program and reciprocates’ with similar licenses under its own
patents,” 8

(2) Subsequently Rubber Reserve entered mto a large number Of
direct agreements with participating companies “undertaking tc ren-
der technical assigtance to the Government” wherein each company
- extended, a general grant under its patents relating to the manufac-
ture of general purpose buna rubber, and received in return a royalt
free license under the'bunsa patents held or subject to licensing by Rug
ber Reserve. It was also required that each company entermg 1nto
this agreement “give its techuical information * * * under a uni-
form system for the collection and exchange of such information.” s
An agreement made prevmusl for the general royalty-free grant of
Buna S licenses had provided for the formation of a committee for the
exchange of technical information on synthetic rubber among the par-
ties thereto, which consisted of the Big Four tire companies and Stand-
~ard. Rubber Reserve held the rlght to “transmit such information to
other parties conducting operations for Rubber Reserve Company on
a reciprocal basis” 2 .

. -Special agreements were concluded—

(8) between Rubber Reserve and the du Pont 00 for the man:
ufacture of heoprene;
(4) between Rubber Reserve Comp‘lny and Thiokol Corp. for
the manufacture of thiokol;and = -
(5) between Rubber Reserve Compmny and Sta,nda,rc’t il for
. the manifacture of butyl. '
In view of subsequent developments in the synthetlc ritbber program
only the butyl agreement need concern us. The Rubber Reserve and
its agents were licensed under all of Standard’s patented inventions
made prior to 6 months after the termination of hostilities. All
licenses were royalty-free for the duration. - L

Royalties payable thereafter * * * are om a shdmg scale, dependent upon the
cumulative total of butyl rubber theletofore manufaetured by Standard Ofl * *'¢

32 Rubber Reserve Company, Report on the Rubber Program, 1940-45 p. 33,

& Frank Howard, op. cit. supra, note 1, p. 235.

ﬁlglhbm?}feserve mpany, op. cit. supra, note 32, p. T3, .
- D71 e
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and ‘lidelisees, sueh: royalties being 5-percent of net sales until such: total exceeds
100,060 long tons; 4 percent thereafter until such total exceeds 200,000 long tons,
and 3 percent: thereafter * % *% : . - L
Provision is made for extending to licénsees—
: téchni'cﬁl ixiforma_.tion # % * ypon payment of reasonable compensation.

- (6).On September 5, 1942, a general agreement was completed '
between the Rubber Reserve Company and a number of oil and chemi-
cal companies, pertaining to the manufacture of butadiene. Iere,
neither direct licensing to Rubber Reserve nor any system of general -
licensing was provided for. The parties each agreed to accept a cell-
ing royalty out of which their-claims would be settled, and agreed to
offer to each /other and to newcomers information or patents on
nondiscriminatory terms., Technical information was to be obtained
through the medium of a technical adviser who could transfer or
withhold such information as was “in his opinion * * * necessary or
desirable.” As Rubber Reserve described the agreement: '

No direct licenses to Rubber Reserve are provided, the purpose of the agree-

ment being to effect interchange of technical information and to provide for a
system of interparty claims for use of technical information and patents under &
ceiling royalty * * *. The agreement provides for licensing new operators of
Government-bnilt plants on reasonable terms and eonditions net less favorable
than those being offered to others * * * the agreement makes general provision
for separate licensing to:cover incidental products at reascnable royalties. . .-

* # % Rubber Reserve agrees to pay each butadiene supplier.one-eighth of

1 cent per pound.of butadiene supplied under any agreement providing for pay-
ments specifically based on cost of production, the purpose of such payment being
to provide a limited fund available for settlement of interparty claims * * %/
Thege provisions remain in effect until the end of the national emergeney * * *,
*.The parties are required to: submit their technical information to a technical
adviser * * * having the right to transfer any portion of such technical informa-
fion to another party as in his opinion is necessary or des;‘.rahle."‘?. - : !

(7) This general butadiene agreement -was supplemented by a—
substitute agreement regarding exchanges and use of technical information and
, patent rights under oil industry processes for production of butadiene— .
the lpanties to this agreement being Standard, Shell Oil (and M. W.
Kellogg Co.), Phillips Petrolewm (and the Lummus Co.), Universal
Oil Products, and Rubber Reserve. The agreement covered catalytic
dehiydrogenization and other processes. It provided for no. direct
licenses 'to the Rubber Reserve Company. KExchange of licenses be-
tween oil-company parties under this agresment were to be royalty-
free. New suppliers and new operators of Government plants would
be licensed at the request of Rubber Reserve. New licenses. would
one-eighth of 1 cent per pou.lid of butadiene manufactured for Rubber Reserve
during the term of the general butadiene agreement; three-sixteenths of 1 cent
per:pound of butadiene manufactured for Rubber Reserve Company thereafter;
three-eighths of 1 cent per pound of butadiene manufactured by licenszee for its
own use or sold or delivered to others than the Rubber Reserve Company or its
nominegs® _ B s A b g .
The agreement provided for the direct interchange of information
between licensors and licensees, = T

Tw1d., p. 77,
% 1d,, pp. 78, T9. :
A D8O
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{8) An-agreement pertaining to the exchange and use of technical
information relating to the manufacture of styrene was concluded on
"March 4, 1942, between a number of 0il and chemical companies and
the Rubber Reserve. As under the general butadiene agreement, no
direct license to the Rubber Reserve was provided for, but a ceiling
royalty was agreed upon to be divided among private company par-
tiloipants according to a system for the settlement of interparty
claims. : : :

The system for settling interparty claims in both styrens and buta-
diene production followed the same general pattern. A set payment
was made by the Rubber Reserve to each producer of styrene or buta-
diene, per pound of material produced, to cover all royalty on inven-
tions pertaining to the production-of those materials. Companies
might then institute claims against each other for the sharing of this
quantum of royalty payments. Settlement of these claims was to be
facilitated through the mediations of the technical adviser and, if that
did not work, through formal arbitration under an arbitrator agreed
upon by both parties or-selected by the senior judge of the District of

" Columbia Court of Appeals. The pattern.of settlement thus arrived

at was not to carry beyond the period of the agreement. o

Ag for styrene for the account of Rubber Ljfiase»:c've, the ceiling roy-
alty was sel at one-eighth of 1 cent, and when produced for cthers at
B percent of the actual sale-price of the styrene so-produced. - The
agreement was not to extend beyond the: period of national emer-
gency. New operators of Government-built plants were to be Ticensed
at one-eighth of 1 cent per pound of styrene produced for the account
_of Rubber Reserve during the term of the agreement and 214 percent
of the ‘cost or sale price of such styrene manufactured thereafter; and
5 percent of the sale price of styrene produced for gther purposes at
any time. Technical information was interchanged via the medium
of ‘a technical adviser. ~ T T T :

(9) On July 3, 1942, an agreement was. reached between Rubber
Reserve and, the four largest tire-producers; peértaining to the ex-
change of techunical -information and patent rights relating to the
compounding of synthetic rubber. Patents were licensed to Rubber
Reserve which in turn licensed each of the other parties. Licenses
and immunities were to be rovalty-free. A technical committes was
set up to-exchange technical information and “to advise the Rubber
Reserve Company in respect thereto.”: .. - . . | : :

. (10) Other special agreements.covering specific patents or mate-
+ rials,and providing for royalty payments, were developed with Good-
year Rubber & Tire, United States Rubber Co., and du Pont Co. .
. (11) A series of agreements was also developed covering inventions
in synthetic rubber made in the .course -of snbsidized research con-
ducted by companies and: universities.~The purpose was to secure free
patent rights, in return for such resedrch subsidiés. - R
" 8o minch for the terms of the patent agreements. They did afford
a basis for some technical interchange. They defined the Govern-
ment’s obligations to:private parties, and minimized the ‘area of
subsequent patent conflicts and possible litigation during the term of
Government ownership of the synthetic-rubber industry.  They did
provide a guick means for new operators to take over complex oper-
ations for Rubber Reserve without protracted negotiations with: pri-
vate patent holders. CT
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On the other hand the nature of the agreements reflect the, gassentisu,_l
technieal incompetence of the Government agency, and its indifference
to the problems of economic organization and technical choice. . That
agency was primarily concerned: with.the (Government’s royalty. obli-
gations during the period: of emergency: operations, and left it.to
. the (generally) small clique of large firms composing the inner. circle

of the controlling. group: to deal with other aspects of the problem.
' Vﬂ_lether-RubberbReserve suceeeded in miniimizing the royalty obli-
~ gations of the .Government is. not easily determinable, since neither
'it, the companies involved, nor anyone else has explained the criteria
used in determining the adequacy and reasonableness of royalty
payments. . v o oor - CO e e

.The provisions. made. for turning over techniques and patents to
© private operators upén; gale of the plants were vague to the extreme.
The guaranties. to assure.the vaunted ;,_“reasonacbleness,f’ in :terms
offered to those who might. purchase Government plants, were, vir~
tnally nonexistent. This indifference to.future disposal problems
may: be understandable and excusable in the light of the extreme
emergency conditions under which the agreements were formulated.
Less understandable. was the failure subsequently to:clear the decks
of patent claims so as to facilitate the nltimate sale of the Government
plants.. On the contrary, each fabricator was able to change his tech-
riques, operations, and. the organization of the plant which he oper-
ated, incorporating into operations the patented modifications which
would enable him to retain a favored position..with regard to the
purchase of that plant. - . = ... .. oo -

Similar indifference on the part of the Gfovernment agency was evi-
denced. in the. arrangements made for the interchange. of technical
information. .- Thig also was virtually left to:the private operators,
Where thers were a few big companies, they set up s technical com-
mittee to.interchange-information between themselves.  As.long as
only they themselves were concerned, this worked well enough; But
when Jarger numbers were.involved, and especially. where outsiders
moved into’ the circle of the. synthetic-rubber operation, the system
for the interchange of information through the medium. of the tech-
nical adviser proved utterly inadequate.. Data in possession of a.given
company, and which might be.used to raise the leve] of the operating
efficiency of others participating in the program, could not be searches
through. . One company had to know.of the existence of particular
data in the possession of another, before that information eould be
requested. Xach request must be specifically justified. The newcomer
into -the orbit of the Government operation was. especially  disad-
vantaged.  But more, the idea of pooling knowledge as a part of a
consclous and positive effort to facilitate efficient operations in a period,
of crisis was set to naught. 'The inherently.inoperative nature of the
gystem is further attested by the fact that all requests must be proc-
essed, all demands on companies made, all the mountains of technicsl
" information that might conceivably be interchanged. must be chan-
neled through; and at the discretion of a single technical adviser, the
same one for each of the agreements—a man who must also act as
arbitrator in all patent. disputes.and who simultaneously, was also
part-time director of the Mellon Institute in Pittsburgh and part-time
technical consultant (and one-man technical staff) .of the Rubber Re-
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sérve, Qbviously, little time: could be: spent : wearing -the hat’ of
techiicaladviser, " ° o o et T T
Duringthe months of crisis, this system for interchanging informa- -
tion was to be subjected to ‘severe attack by critics of -the program; -
and by firms that considered themselves shut out from the inner circles
ofGontrol. -t o T e e
“The batadiene and styrene agréements not ‘only did not encourage
the interchange of information for the mutual improvement of proe-
~ esses; they actually ¢réated a positive financial disincentive to suchan
interchange, and to ‘the consequernt developuient of the miost efficient
unified ‘process: “These agreements provided for the payment by the
Government of the manufacturing costs plus a flat royalty fee:for
each pound of rubber produced. -The royalty paid by the Govern-
ment was to be divided up bétween the compariies by an agreed-upon
formula.: This division was interided to reflect-the relative use made
by the participants in the program of the patented processes owned
by the various companies at the tiine of the agreement. Tt was, for
example, the intent of the agreement that 1f Company A used processes
‘owned and patented by Company B exclusively, then the royalty re-
ceived from Rubber Reserve by A; for each pound of rubber produced,
would be'turnied over to B. - -Heénce the more that a company used the
patented processes’of others, the larger the proportion of the royalty
ee received by it ‘from the Government which it must ‘share with
others. " The more that it relied on its own processes, the less was-it
liable to shiare its royalty income from the Government.  If, subse-
quent to the agreement, one company switched to the use of processes
patented by anotlier, the latter could then ¢laim an increased share of
the former’s royalty fes from Rubber Reserve, : Therefore any adop-
- tion'by &’ given -operator for his owh ‘use of ‘the processes of other
operators mvolving pateiited - techniqiies would jeopardize hisshare
of the royalty fee. "The operator, in other ‘words, had no financlal
incentive to ‘adopt better proceésses patented by others, even though
this’might lower his cost§ (since -Government payments covered-his
costsy, but had a’ financial iticentive to avoid their adoption since to
* adopt them would thréaten hissettled royalty share, ~ . =7 70 -
* Moore serious than the inadequacy of the system for the interchange
of Anformation was the failure to provide stimulus and direction to
thie future progressive development of ‘the synthetic-rubber technol:
ogy. - This “was a double-héaded failure: "First, the Government
dgency in ¢hatrge failed to recognize the nieed to'choose between alter-
native diréctions of Tesearch and to evaluate the results of reseanch on
grounds other than those dictated by private company:self-interest.
Therefore the Government did niot evolve the eriterta nior develop the
- gpecial eompetence Tequired for this sort of ‘cognition and choice at
the level of national pladning. “Without this competence {(and indeed
without even recognizing ithe need for it), the agency in ¢harge could
not orghnize Tesearch on its own accournt nor could it direct and evalu-
ate private company research by reférénceto the'criterta appropriate
to strategic planning. The Government relied on private-company
Tesearch, plus smaller projects carried on-in-universities and some re-
sdareh institutions!: The Governient paid, but it was niot’ eqiipped o
judge the ‘value of that-for which it paid. Second, relying on un-
“directed private research, the Government failed to impose a system
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of incentives, with a sting or with a promise, that might spur the pro-
gressive development of the synthetic-rubber !bechnology. Research
contracts were made and the payments may be presumed to have been
adequate. But payments were tied into efforts measured by costs and
not to results. There was no financial premium on accomplishment,
no financial loss through failure. Aside from the specific research
contracts, the general royalty payments were tantamount to a research
subsidy since they were conceived 'of, not only as a payment for the
right o existing patented inventions, but also as-a payment for the
right to future.developments patented and incorporated into the
processes of the companies operating forthe Government, Thus, the
companies received o flat payment covering royalties on past and sub-
sidies on future research; that payment remaming the same whether
the individual company subsequently developed mnew tubbers,. im-
proved existing rubbers, developed cost-reducing techniques, or did
nothing at all.  After the patent agreements were signed, no way ex-
isted for the private company tio bénefit from its contributions to cost-
saving or new-product development, whether such contributions were
deyeloped under research contracts with the (Government or by its

ownresearch under its own initiative. . L
. There was evidently a fundamental misconception which underlay
from the beginning the organization of synthetic-rubber research by
the -Government, and: -which persisfs: today in the relationships of
Government to the organization of research under private agencies:
Incentive was confused with payoff. It was implicitly assumed that
. if private agencies or individuals were:suﬂicienﬂ:_ly gubsidized, creative

development would be forthcoming. The objective was taken as that
of satisfying the demands of private parties. What ought to have
been at issue was, not, whether private companies were satisfied by a
system. of payments, but whether that system. would drive them to a.
greater technological endeavor. “Creative achievementand significant
technological adyance, the processes that go by the names of inven-
tion, discovery, and innovation, are never a simple furiction of labora-
tory time or the number of docbors of philosophy assembled in the
same building, and certainly not a mere function of Government

31980—50——4-



(‘IIAPTER VI
THE RUBBER SURVEY COMMITTEE

The thres-man Rubber Survey Committee (sometimes’ called the
Baruch committee) set, up by the President on August 6, 1942, in re- -
sponse to high national crisis, started work at once. ‘A staff was
brought together; o field survey was organized ; hearings were held,
sometimes several simultaneously before subcommittees eeparately
¢hairéd by Mr. Baruch, Dr. Compton or Dr Conant Reports were
submitted from'all sides. =

“The ‘Attorney General’s brisf’ moluded a memorandum frém Mr.
Thurman Arnold dated J uly 1942 which: summarlzed its ﬁndmgs and
oonclusmns as follows: -

1. Thele is danger that under the present program rubber productlon in 1943
will fall short of 400,000 tons. If so, it will be due fo the shoriage of butadiene.
¥or example, beccmse of this shor tage, the completed plants of Goodyear emd
Goodmch today are able to operate at oily 10 -percent cepacity. -

.2. .Bung rubber now bemg produced is of- mfermr quality, and has been reJected
for military purposes..

3. The methods adopted for productlon of the prlnmpal supply of butadiene
are entlrely untested. -

- 4. Alternativeé methods proposed by: corpomtlons outside the Standar d 011 group
are being rejected even though: they require less crltlcal materials.

.These decisions are influenced by individuals in key positions in the Gov-
ernment who were conhécted with the CRA patent pool, which, ih turn, was a part
of the I, G, Farhen cartel. This cartel had a zettled policy of preventmg outsiders
from producing rubber. ‘Today they have every interest to aecgquire domination
of  rubber production for the CRA:.group for the following reasons: (1) Such
control would enable, them to cover up their past sabotage of rubber production
and their mlsreplesentahon to the Government; (2) such control is part of a
settled and continuing policy of this group to monopohze the industry;, control
future production, and eliminate. mdependent competition.. The names and
connections of these .individuals ere given in the memerahdum.

6. All decisions of this group where experts differed have been in favor of ]
the dominating position of Standard Oil Co. (New Jersey).

7. No contracts have been made not in the interest of this group except after
public pressure-—as for example the alcohol program.

8 No independent check by experts in a disinterested position has ever been
made for the guidance of the nonexpert Government officials who make the
decizions.

CONCLUSION

At the very least there is the appearaence that former ORA officials inftuence
the decisiong relating to the rubber program in spite of unimpeachable evidence
that they misled -the Government in the past. Charges made by responsible
persohs go much further than that. They claim CRA has established air-tight
control and that pressure is being exercised to keep outsiders from taking part
in the rubber program. These charges are supported by a substantial amount
of circumstantial evidence. It would be inappropriate to investigate this evidence
by the usual grand jury procedure. Nevertheless, it is not safe to ignore if.

Many responsible complainants who have come to the Antitrust Division have
urged the need for a check on the rubber program by experts without any en-
tangling connections with the Standard @il group. Such a suggestion has the

44
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following reasons to suppmt it, even' though the conclusions stated in th1s
memorandum prove to he wrong:

(1) It would remove the present bagis for the charg ges that the rubber program
is dominated by an interested group.

(2) It would relieve the present bitterness of responsible business men who
now sincerely believe that their clalms are being rejected . by-a, thoroughly
partizsan set of experts,

(8) Xt would be a defense agamst attacks by congressmnal commlttees who
justly feel o lack of confidence in’ the CRA grovp after the disctosure of docu-
mentary evidence showing that they had been working agamst our national
interest.

‘Whatever the cause, the facts were that styrene contl acts had been
let to only a few great firms; that copolymerization capacity was con-
centrated in the hands of the Big Four tire companies; that the so-
called CRA group held a perhmps dominating dposmon on the petro-
leum side of synthetic-rubber production; and that officials of th1s
group held gosmons of power in the war agencies.

The record, as we read it, does not mdlcate that the great companies
took over the synthetic-rubber program in a cons racy to further
their self-interests. They dominated the program because they had
created it. No agency in Government had taken the initiative or had
been capable of so doing—or was now capable of truly evaluating that
program or of truly reshaping it. T'o the companies should go credit,
not blame, yet, there were great dangers inherent in this surrender
of the essential war function of centralized soeial plannmg to the
interplay of corporate pressures,

Technical competence is not a.bstra,ct but is always rooted in 3
complexity of values, objectives, and points of views. The technical
competence of the company engineer is deeply rooted in the ob]ectlves
-of h1s company and the universe of value relationships which is charac-
teristic of his industry, and that competence cannot be relied npon
for evaluation that stands on criteria of sgocial weal and strategic
strength. -Nor can that competence be easily and quickly transformed
into the competence appropriate to the processes of government.

The constant conflict, even at the simplest level, between the values
of private an dpubhc evaluation is evidenced in the following portion
of a memorandum, dated August 17, 1942, written by Mr Lubell for
the Rubber Survey Committee :

Mr. Madigan, who is apparently in charge of constructing the butadiene and
polymerization plants, raised the quesiion whether the plants are to be con-
structed with postwar industrisl use in mind or are to be built with the idea
that they may have to be replaced in 7 or § years, He said that the decision
of this question was of great importance in determmmg the amounts of matenals
which would be needed. * * *-

Madigan's guestion led to a general discussion as to the designing of the
plants. Newhall suggested that the degree of elaborateness of the designs
frequently was directly related to the capital structure of the company which
was to operate the plant. The engineering iz being done by large engineering
firms whieh have for years worked for the oil industry, and Mr. Gary poinied
out that those firms do not wish to displease their clienits” They expect future
employment from the oil companies while they anticipate doing only one job
for the:Government. Gary said that the engineers for the oil companies’ had
been educated over a long period of years to build for the. future with ample
safety allowances, and that it was very difficult to.reeducate them to build
quickly and cut corners on required materials, Eberstadt remarked that the
Army and Navy Munitions Board wounld revoke priorities for any excessive use
of materials when such excessive use were poinied out, but that unless a
project were congtantly followed, the engineering would progress so far along a

particular line that any change designed to accomplish a reduction in material
requirements would involve prohibitive delay.
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- The fact that prlvete technological- competence is'not abstra,ot not
ob}ectlve, but shaped by the special point of view of the company and
the industry is evidenced by the conflicts already witnessed between
companies, within the synthetic-rubber program. The engineers of
Publicker, Seagram, Standard Oil of New Jersey, Standard Oil of
Cahforma, Sun Qil Co., and Phillips Petroleum Co. were all' com:
‘petent engineers, but they did not agree on complex “scientific” tech-
nical questions. They disagreed, not as 111d1v1£1e1s, but as company
representatives. Their dlsagreement wag not random but arose
strictly on company lines. . 'We have seen no instance, for example,
where the competent Standard Oil (New Jersey) engineers, after a
judicious weighing of the pros and cons, came out favoring the Houdry
process for the synthetic-rubber program, or where one of the compe-
tent engineers from Sun Oil opmed that the Standard 011 processes
were to be preferred for the Government plants..

- Moreover, where procedure or settled standards for teehmoa,l evalu—
ation do not exist, it is difficult to suppose that industrialists drawn
into the (GGovernment would not, to some degree, favor those svith
whom they had been or hoped to be affiliated, if .only because they
felt they could deal more expeditiously and sa.fely with old associates
and organizations in.which they had personal confidence. - - ...

To admit that such dangers existed is not s reflection on a,nyone
They are dangers inherent in-the participation of private interest
-groups in a Government program—and. the participation. of. such .
groups in the synthetlc-rub%er ‘program wes-essential.. The question
was not ‘whether pressures that could distort the program were there.
They. certainly were.. The question was, rather, by what means and
in terms of what standards or ob]ectlves ought such pressures be
checked, channelized, and controlled. But these questions can hardly
be, meamngfully asked about the.rubber program since the adminis-
tering agency did.not even- possess the technologlcal competence to
evaluate alternatives. : _

“Where it was a matter of pmces, fees, royaltles, or ownershlp ughts,
no one, least of all the Reconstruction Finance Corporation, thought
it sufficient to rely.on the patriotism-of the participating companies.
In such matters the RFC acted rigorously to protect the Govern-
ment’s interest. To judge from the absence of criticism on this score
the RFC and Rubber Reserve must have done the job well. Nor
should we deny that the economical use 6f public funds is a worth-
while objective, though never a sufficient criterion for public action.®
" But in the matter of technical evaluation and choice, the pohcy of
the Government bankers was, simply, to leave it to “the boys.” " Thus,
Mr. Jones summed up his views before the Rubber. Survey Comm:{ttee :

We have been leamng heavﬂy on the rubber mdustry and t;hey are, of course,

the people who have to do the work. When we started our Tubber program,
when we were. asked to create a stockplle, we 1mmedaate1y called in the in-

WIt Tms thls very emphasis on money costs this wﬂlingness to sa.ve money at the
expense of ‘the program, rather thah emphasis upon getting the best program and the
biggest research yield with the avatlable funds, which accounts in part for our pre-Pedrl
Harbor failure fo initfate a subsgtantial construction  or regearch program.. Thus, the
strange boast made.by Dr. Weldlein when testifying before the Baruch eommittee: -~

“We felt rather safe with. that interegting [pre-Pear]l Harbor] pregram. At that particu-
lar time I was trylng to save money for the Government., There had beeu &n appropriatlon
made of $50 million for that program,

“Affer we got through setting-up that program, the total cost of the program was’ onIy
$19 mlllion $31 mi]hon * * -
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dustry .and went partners with the industry and they have worked with us,
had offices in:.our building:over there, and been right with us ever. since July
- 1940, Viles has been .there all the time and:we have seen the principals in
the-indastry very, very oftern. 'We found this, that any of them will do anything
that you tell them to do, but they are all interested. in their business, interested
"in how they are going to come out when it is over; and if you find that you
have got a contiact that isn't clear, there is nathing dangeroiis about it because
you, ask them 'to correct it and they will correct it.  Anyhody will, because
nobody is going to buck the Government; nobody w1th any intelligence.*

Tt was precisely in the field from which the administering agency
held itself aloof and gave full rein to the discretion of prlvate com-’
panies, namely, the field of technological evaluation and choice, that
personal honesty and patriotism- could least be relied on to get the
desired results: The businessman knows when he is or is not giving
the: Government & square deal financially. But the businessman by
himself does not know, for he has no way of knowing, the overall real
cost of his operation in terms proper to a war.economy, the relative
rehabﬂlty of his innovative process or the probable time required
to bring it into full production as compared to other processes, the
prospective conflicts with other projects or programs for equipment

“or raw material or the relative importance of timing, reliability, real
cost, program conflicts, and so forth, in the Ueneral objective of eco-
nomic mobilization,

- The incident of the s1detra.cked Russmn oﬁer to exchange technical
information, which had leaked to the press, now came to the attention
of the Survey Committee. Further, it was-charged that the Houdry
process had been withheld from the Russians who Wanted to buy it.
Thus, from the brief of the Justice Department:

8. At the request of the War Production Board, the officialg of Lease-Lend
reguested the Russian Government for information on their butadiene-rubber
processes. When the Russiang. stated they would agree to an exchange of
information, this was taken up with Mr. Weidlein of Rubber Reserve, who
refused to allow any exchange for. the reason that the rubber program at that
time was formulated and fixed, no'deviations were possible, and the Russian
information therefore would be of no value fo us: . Mr. Weidlein, thereupon,
refuged to allow any infofmation to be transmitted te the Russians.

Mr. Jesse Jones summarily’ dismissed the whole question. of an
interchange of technical information with the Russians. On August
19, 1942, he testified before the Committee as follows: =

Dr. Corxant, I am wondering if T could ask you about this whole question of
the Rusaian process. I take it that when you decided to eXpand your program,
you decided not to go inte the Russian rubber. because it was dift'erent from
the Buna 8. Is that correct?

~Mr. Jongs. I never heard a great deal about the Rusman problem. There was
a suggestion that we exchange processes or technical advice. X think thag. it
wag finally .decided . to. exchange tires, 50 tires each, and then if either one
wanted to get any technical information, it would follow that, after experience
with the tires. I think the tires that have been sent have been sunk and I don’t
think we have gotten any, I don’t think they have had any from mus.

.-~ Dr. CoNANT. As one looks at it now, one would think that possmly you would
have turned to the Russians after Pearl Harbor or Singapore since they had
been. making synthetie, and imported. and. developed the mdustry Do you
know whether that was considered?- ) : E ‘

“Mr. Jowns. I never heard of it.

Dr.. CONANT. It wasn’t in your plans?

40 Verbatim transcript of proceedings, August 19 1942 . 838, Thisg transcript 1s here-
inafter c1tted as : “Proceedings,” with the ehairman as of that time 1ndicated whore
appropriate )
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“Mr, Jones. Not discussed.

LD, ~Conane If it -had ‘been dlseussed do you suppose 1t would have been
Newhall or Weidlein, or Crossland? - -

-Mr. Jongs. I suppose probably Weldlem and Newhall or Weldlem and Gross-
land All I know about it is just what I'have seen.

“When Dr. Weidlein was questioned on the incident, he gave no
clear-cut answer to the question why he refused or neo'lected the Rus-
sian offer to exchange experts and information. He offered the
opinion that we were far ahead of the Russians in the blending of
rubber and made better natural-rubber tires than the Russiang did,
and that the people in industry—

were a . little dubious * * * might have made it harder to get mdustry to
cooperate.

-Rubber being of crucial importance, we could ill afford to refuse
an offer of cooperative assistance. Moreover it was reasonable to
assume: that the Russians, with their long experience in the figld,
wotld have had something to teach us in our initial and basic plan~
ning-—if at the Government level there had been any initial and hasic
planning, or if at the Government level there had been any instru-
ment for evaluating the technological suggestions, plans, and proc-
esses which might have been offered by the Russians or of 1ncorp0rat—
ing such plans processes, and suggestions into the program.

The Baruch report made a major point of the fact that “Russmn
lielp not asked.” It found the “failure to obtain detaﬂed technical
information concernmg the  experience of Soviet Russia in making
synthetic rubber” “example of inexplicable administration,” and
suggested that “every eﬂ’ort ought to be made to obtam this infor-
matlon ? e -

- Under this directive a mission was sent to Russia in December 1942
to gather information on Russian experience. By that date, whatever
chance there may initially have been, the opportunity for a fruitful
interchange had gone by. We are told that by now there was deep

. bltterness, tension, and suspicion between the allies on the issue of a
delayed second front. Dealings were at arms length and negotia-
tions were carried on with difficulty. The matter, now at the tertlary
level, was left to the obtuse and regulation-bound handling of the
lower bureaucracy.? In any case the mission could hardly have been

“Report of the Rubber Suwey Commlttee, September 10, 1842, pp. 13, 50—51 (herein-
after cited ng “Rubber Report™).

4 Thig 1g illnstrated by an inecident on our side related by Mr. Frank Howard in hig book,
Buna Rubber, op. cit. supra, note 1:

“¥ % # the first Russian ingpection party headed by Mr, P. 8. Maleov, Viee Peoples
Commiggar and Chief, Rubber Mission T. 8. 8. R.. arrived in Baton Rouge on October 27,
1948, Colonel Dewev. who hid now tucceeded Mr. Jeffers as Rubber Director, had pro-
posed that, while in Baton Rouge, the Russian mission be given the ommrtunity of seelng
something of the rubber plants there. This eourtesy was intended by the Rubber Director
to be in the nature of a return for the Iimited privileges extended to the American migsion
and to aid in his negotiation for a more complete exchange of reports on synthetic rubber.
It required an authorization from the U. 8. Army Intelligence, which he was to obtain and
which Mr. Makeev, before leaving Waghington, nnderstood would be walting his arrival at
Baton Ronge. Die to some new general regulation hy the Army on ‘courtesy visits’ to war
plants by allied missions, the Rubber Director was unable, however, to obtain ¢learance
from the Army for the visit to any other plant than the aleohol plant which was covered
in the detailed agreement. The result was that Mr. Makeev and the members of his mis-
sion were already in Baton Rouge expecting fo see the rubber plants and Standard’s local
management wag not authorized to permit the vigit” (pp. 228-229).

By long-distance telephone to Mr. Stettinius, the Under Seeretary of State, and through
him exerting pressure at the highest milltary level, Mr. Howard was able to get the
 Russian mission permilsmn to make that “eourtesy™ tour

“The incident suggested,” Mr. Howard concludes, “that perhaps a part of the difficulty
which the American mission had experienced in Russia might have been the result of ts.ngles
within the Russian byureaucracy * ®7 (p. 230).
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mich more than a token fresture For by this time, a full yea,r a,fter
the offer, our technology had advanced far on its own rotte, our pro-

ram was fixed and our processes were:frozen. - The m1ss10n 1'eturned
n March 1948, Rubber Reserve reports that the-_— o

mformatmn obtamed_ a8 a result of the trip has made no matenal contubutmn
to the synthetic-riubber program in the United States

The Office of the Petroleum Ooordmator airved its grlevances before .
the Survey Committee and asked again for a:greater: share in the
control over the general organization of the petroleum processing side
of the new industry. Judging froum thie teitimony of OPC members,
Messrs. Gary, Brown, Davies, and Wilson, the crux of the conflict Wwas
the alleged technical incompetence of the. RFC 88 the aoency govern—
ingthe synthetlc rubber program:

- Dr. CONANT. It I may ask this questwn_—I may ask questmns, by the Way,
which.you.don’t want to answer or you might want it off the record, so feel
free to—do you feel that on the whole the. organization between the OPQ on
the.one hand and Rubher Reserve: on. the other. has been. as sat1sfact01y ag it
conld be?

Mr. GARY. Candldly, no—prlmanly for the reason that our actnnty has, been
one of a technical nature while theirs hag heen one more of a. -banking nature .

Dr. CoraNT. There hasn't been any overlapping of technical. staff . but. it has
rather been, then, a deﬁmency of. technieal staff on the part of Rubber Reserve‘?

Mr. BROWN. Overlappmg We haven't been in the bankmg busmess but. they
have gone in the technical business. co

.- Dy, ConanT, They haven!t gota big techmcal stafﬁ have they'?

- My.. BROWHN, They have-done.an awful lot of w01k in dealing dlreetly w1th
refiners. i

Dr, Cowant. Who are the technical men there? : :

Mr. BrowN, Until March there weren't any that I ever saw.

. .Myr. Gary, With the exception of Dr. Weidlein himself. ..

Mr. Brown. Of course, he was there in a, general. capacr.ty In. March M1
Dearborn of Texaco came: there, Shmtly after fhat he blought Fred Pyzel and
Rufus Savage. . .They have some. supernunmeraries over there in the office. I thmk
asfar as the teehmeal staff is coneerned those are the only three.. :
BT E T ES 3 DR A N St Y 4 e

Mz, Davigs! I would= like to add to that; this: that Whether ‘Rubber Reservea
did or did not have a technical force, it hag been my observation that they pass -
technical judgment. They pass judgment on technical guestions and to the extent
that that has béen so there has been conflict, To the extent that it continues to
be so, there will be conflict, delay, aud generally unsatlsfactmy operating arrange-
ments from the standpoint of the agency that fs attempting: to direct the opera-
tiong of the refineriey and the other units of the industiy. I think you mention
there somethlng that we should f1 aﬂkly say 1s deﬁmtely serlous 1n terms of the

-rubber program.*

But if Rubber Reserve was without techmcal competence, the toch-
nical competence. of OPC:also had-serious shortcomings. -Theirs was
the competence of the oil producers, not a competence based on the
values of ‘Government and integrated into the processes of Govern- -
ment.  Thus, when Dr. Conant asked the vital question in terms: of
which the choice between alcohol and petrolenm must ultimately:be
made, concerning the danger of “conflict between the present Rubber
Reserve program and the high octane gasoline prog eram,” he received
a reply in technical double-talk that contamed no: answer, but revea, ed

. = Rubber Reserve Company, op cit supra, note 33,.p. 86.
“Proceedings (Dr. Conant, Chairman) August 29, 1942 pp 4 5
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“the stubborn drive. of the oﬂman to keep actwmes within his. own
baﬂlwmk and to protect hls markets

. Dr. CONANT # kK Now 2.1 may: ]ump to a; ploblem wlnch has come to our
attention—alleged conflict between the present Rubber. Reserve progra_m and-the
high-octane aviation gasoline program Do you feel thele IS any danger of a
confliet there?

Mr. BROWH. I Would like to stalt to answer that bnt Would hke to eall on my
associates here to augment whatImay say. .

-As ‘the program’is now' Iaid out’ in Rubber’ Reserve, Sklppmg what mlght have
been if they had done something else, talking about it as it iz now, they are only
going to use butylenes &s a.raw material 4t Port Neches, Sinclair, Houston;-Cities
Service, Lake Charles,; and on the. coast Shell Los Angeles At Port Neehes

there are b refineries mvolved at tbe other pomts onlyr 1L

“Mr. Wison. At Sinclair, Houston, there are 3:

< Dr. Cowant;: How about Standard 0il of Louisiana? - :

Mr. Broww. That is Standard 0il of Louisiana at Baytown So any conﬁlct
that would exist could only exist with respeot ‘to those certaln reﬁnenee o
- ‘Now we.cafi: eut down' some’ more, betause two rubber people who are going
to supply Port Nec.hes with butylenes are going- to put in equipmient specially: to
malke butylenes. I don't kndw whetheér you ¢ax call that a-conflict o nof. "Weé
Have a ‘shoftage of hundred cefane.’ If we had the equipment to alkylate those
butylenes and had the butylenes, then we would have some more hundred éctane.
On the direct-approach basis, those pecple are putting in. equipment specially to
make butylenés; they are not reducing- thieir: hundred octdne mor’ c”hangmg hun-
dred ‘octane. ' So it ‘gets down to:d very small itivasgion; if any, on butanol<not
‘talking about Buna rubber I thmk our people estlmated a total poss1b1 2-000
barrelga day. -+ :
. Mr. WILsON. Excluswe of Standard of Loulelana at Baton Rouge and exelusive
of Humble 0il, of which we did not bave informdtion, but: iheluding the 8 com-
panies—3; Smclalr, Houston ;- and ‘5, Port Neches—-we estimated - 2000 to 3000
barrels per day.

Mr. Broww. That would be about 1 percent conﬁrct : A

Mr. WiLsow. It seemdto us'quite small. ;

Dr, Conant. We have -heard ‘that the Army m1ght greatly 1ncrease both the
quant1t1es of the Iugh-octane aviation’ Zas aiid their specifications which brmg 1t
into a new grea. - Would' ‘that open’ up ‘@ny’ posgibilities of copflict?  ~ -

‘Mr. Brown. I don’t think it could; bécanss Wwhatéver the rubber program ‘had
_stolen, ag it were, ig'all that would have to'bé'feplaced. “The fact that" you needed,

. say a-hundred thousand barreis more a day—which we believe we do—that is just

a:factor that would have to be provided through the refinery conversion program
or. new equipment. It doesn’t have much to do. W1tb. the 11ttle steahng takmg
place on the gulf coast.

Dr. CoNaNT. Interms of the Whole h1gh-ootane avmtron gasolme program 11: IS
Yom' feeling that the butadiene is so small that it conldn’t conflict? .. .

Mr. BrOWN.. Ag the program.is today, we are satisfied. . One of the. reasons we
are satisfied is not-a techmnical reason; that is; that we have to-build hundred:
octane plants where we have gof. reﬁnerles and oil,. '1‘_rue But we want, to build
hundred-octane plants where the Army and the Navy want the produet In the
first blush of this thing lasgt fall we felt rather desperate about being able to get
the. requlrements it a hufry.:'In hedding’ up our program as.best we eould we
headed’ it wp with! about. half-as ‘much: production on “the: east coast ds. the -
Army and Navy want on the east coast; about half as much on the west coast
a8 they want; 2 or 3 times as much in the Middle West as they are going to use
there, that is on a winning-the-war bagis, assuming they shipped the product away
froin thé country jand qnlte a httle more on the gulf coast than We are gcung to
1use there. . -

This is big—volume stuff Several hundred thousand barrels a day to be movmg
around—qulte a transportatlon problem, 8o, from the standpoint of . the ulti-
mate program, if there iy to be g big increase—and I think it has to be——the
site selected: wonld probably not be ‘the gillf coast eXéept to the extent that the
refinery-conversion program would@ enable people to get very cheap..construction
materials to make it worthwhile to move it. :If we want-to build any:mire,
build in the West whére we are fighting the war That is'the ‘merits of the use
of butylenes on the gnlf coast to make rubber.”

& Id., pp. 5, 6, 7.
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~ +TheSurvey Commlttee did - not exarnine the structure of: patent

agreements. The royalty bill was being paid by the Government, and:
there were no complaints from private parties. 'Further, the Com-
mittee’s interest was in the immediate production of synthetlc rubber.
whereas the patent: stracture- was significant- chleﬂy for its long-range.
effects in terms of the incentive given participating companies within:
the program to develop, 1nn0vate and discover new products or proc-
esses—and. for its relevance to.the problem of 4 final disposition of the
plants so as to. fornr a competltlve new. Amerlcan synthetm rubber-
mdustry, -

"But while’ there Wwas not’ occaswn then far complamts about the'
patent structure, there were. serious.complaints about the functioning
of ‘the system for the-exchange of technical information. As usual,
the ififormation sought by outsiders was to be obtained through Dr.
\fVeldlem, in his role as technical adviser. It tended to be obtainable
only with:great dlfﬁculty Dr. Rogers, of the WPB Rubber anch .
degeribed the sitnation as follows: ® .«

Dr GOMPTON May I ask a questmn * & %7 The only group that we have run-
across in our study that is officially concernmg itself with the development of
compounding. procedures, by the ‘industry, is thé Technical Compounding Com-
mittee-set up under the Rubber; Reserve Company -This committee was ‘set up
- under a contract between the four major rubber companies and the Rubber
Reserve Company . in: such mannper ay to make possible free exchange of infor-

mation between, those companies. on. the subJect of compounding of synthetic
rubbers, making that available to. Rubber Reserve, but bmdmg the companies
not to disclose mformatlon which they reeelved under that contract to. any out-
side - source; :

The. . release of that mformatlon was, - under the eontract left within the_
jurisdiction of the Rubber. Reserve: GOmpany, which conuld 1e1ease it at its dis-
cretion: to any . Tubber manui’acturer to the:extent which he may need it for the
manufaciure of. goods . containing, synthetm Tubbers manufactured.in. Govern-ﬁ

ment-owned plants, and providing that in exchange for that release of informa-
tion secured uynder the contraect, the manufacturer, to whom the mformatwn was
released should throw into the. pool all of his information on -that same article.

Dr..Rocers. * * * As I briefly. stated: this afternoon, .we, in.the Rubber
Branch -thought a program ofthis kind would have to be carried out, although,
it has only been within the- past few days that we appreciated the very vital
importance of it, and how -it is related to the carryover of rubber-and the com-
pounding ‘during next year. .

- 80, on" Junei:12,-in coIlaboratmn with Mr Oarman, of the Ghemmal Branch
then in- charge of synthetic rubber, and myself and -Mr. Newhall, we called a
group’ of the dompounders together for. the purpose -of discussing an educational .
program..: We. had: representatives from:Du Pont and Goodrich,. United. States,
War Production Boeard, Goodyear, Standard:Oil; and Firestone. We had Sim-
mons there, Pregident- Simmmong of Akron University; as an.obgerver * # %

‘We were unable to start our program then beeause we couldn’t gef the people
that we needed, and it was some time before synthetics were coming into. the
Rubber -Branch, but shortly. thereafter we got Dr. Simmong and we got: Mr.
J. M. Beli, from the Vanderbilt Co., a dollar-s-year man, a very execellent chem-
ist, .and we began to prepare a prehmmary release on compounding and the
use of butadiene, styrene, and copolymer rubber. We were ﬁndlng out in the-
. ineantime about thls secrecy order, . % ®. .. -

‘Ho we' got ahold of Mr. Newhall, and he has been helpful in tlns HlS thmk-
ing has gone along with ours, and we have not asked anything of him that he
hasn’t given us;: ‘We went ‘over: t0-see Mr. Klossner, President of Rubber Re-
serve, -and we got him to write a letter, while we were there; to. the. Ppresidents
of -Goodrich,! Goodyear, . the: Firestone, and the vice president of: -the United
States Rubber Co,,-in’ which he said that Rubber Reserve:Company has been
Jinformed that the War Production Board intends:{o conduct a. general survey
of - the technical survey: in' the use of compounding ‘of synthetle rub‘ber manu-
factured in Government owned plants [readlng] . e

*ﬂProceedings (Mr. Baruch Chuirman) August 27, 1942, Pp. 30—43
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"4 this corbection Rubber Reserve Company wishes to- eall attention to the
fact that although the agreement on exehange of technical information and patent
rights:relating to compounding of syntbetic rubber entered into by and between
Rubber Reserve Company and the four rubber manufacturing companies named
therein nnder date of July 3, 1942, eontained in paragraph’ 6, article III thereof,
a requirement for maintaining the sécrecy of technical information from the corn-
mittée, such agreement containg no restriction or inhibition against the release
or disclosure.of such technical information ag each such party may independently
own or cohtrol relating to the compoundibg and’ use of synthetic rubber. "Accord-
ingly Rubber Reserve Company hereby dpproves the disclosure by-each of said
parties of technical :information which it may independently own or control
relating to the foregoing subject for the purpose of such release or disclosure ad
may be requ1red by the representatwes of the War Productlon Boargd from txme
to time?®

After that letter had gone ‘ont; John 'Ball: went’ intp the figld -Again and V151ted'
thred companies, and on August 4 he ran into obstacles with United States and
wired ; Simmons’ - “Temple.-and GuthbeltSOn”—they are United States men—
"adwse they saw Weidlein and Palmer today in- Akron, that those meén know
nothing whatever of our plans Un1ted States Rithher cannot release informe-
tion until the situdtion is cledred, Leavmg for Washmgton tomght arrive
Tuesday afternoon. See you for dinner.” :

It wag the feeling of these men—Mr, Klossuer 8 1etter of August 4, 1942 dld
1ot give them the right {o consent to release, becduse {&) 1o one could’ separate
out of his material that which sole owsnership could be claxmed and ‘ (b} there
was no method suggested for material comiing back from'those who reqiiested.
Tt was agreed that we d1scuss the report and hold it unt11 authonty for 1ts release
might be obtained. :

‘So’we went back to Rubber’ Reserve and we asked for an’ asmgnmeni: of that

contract to the War Production Bofrd. - Mr, Newhall Dr. Simmons, and I went
over fo see Klogsher, and K]ossner agreed to aSSign the contract to the War Pro-.
duction Board, ®' ¥ % -
. 'We went over there—Dr. 8immons and Mr Lynch and myselfm_for the purpose
of dlscussmg it with the rubber people, and: we found- that they had sent over
four patent lawyers Statford of United States, one ‘from Goodrich, :0’Brien,
and Fraser.” We' difcussed it from 10'in the morning until 6 at’ night. ‘We carried
along with ug'a eontraet Wwhich, in the place of ths feur: eompa_nms 11sted all of
thé tire manifacturers as partxmpants of the Gontract, # * % ..

The two points of ‘digcussion throughout 'the day were the 1nc1us1on of all ’mre
people in if, and theélr enlargement of the Committee:: Since that seemed to be
an obstacle, we came down to:the decision that 'we were willing to trade for less,
and about 10 mitiutes to’ 6-—ih' order to'leave ourselves the drwers seat—we
agked the lawyers to go out and write the asmgnments dow ke
" TMhey left: the room at 6 o’clock and we'sat there until-about 7: 80, = * . Mr.
Johngon, the lawyer for Rubber Reserve, came in and gaid they would like:to
have ‘A eonference with’ us down in Elossner's office.” We went down.to Kloss-
ner's office=Rlogsner, Crossland;’ and ‘Johnson:~ Crossland said that they -could
not assign a edntract to us; using ag his-argument that the Committee had been
developed - for’ the purpose of considering ‘the plOblemS of compoundmg as they
were related to theproblems of manufacturing. . *. = *-

# %4 Now, the 1iext day we took that old problem ujp: with: Mr Newhall and
went - over to his' office, and Mr. Lynch and-Dr. Snmnons, and We d1scussed 1t
with'him.: He'said, “What do you want to do "

Well,” we said; “let’s initiate a: prograti of educatmn and development our
selves, ‘We will hivite 'all of the tire companies into a program, and we will ask
everyone to disclose what: they:are doing and {o exchange information oniif;, and
we'will-maké s condition on that, that those who are willing to-do something:
will get Buna 8 for experimental purpose; and if they:get it for:experimental
programg, they will have to report:back to us whati they do w1t11 1t and what

: they firid- out, and-we will stalt that oursélves.”~: .

~Mr. Néwhall: went awdy with the assumption: that that was What we wanted
to do. That was what we: were williig to:do because of ian chstacle. Tt wasn’t
what we:judged:should be done as a-part-of a policy: of ‘a-national government
meeting an emergeney such as is existing today, but it Was all that was open
tous s but we are-proceeding upon that basis: - *.*% =

Mr Ball then -sent out a 1ette1 to the 1ndustry in wlnch he asked for a release
of this material. :

Dr, CoMpTON. That is the matemal that you had collected for the pr1mer‘?
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Dr. Rocers. Yes. - ;

Dr. Rooers. On Monday of th1s week we got from Babcock Flrest()ne

“I have called Mr. Vogt of Goodyear and Mr, Loomis of Goodrmh in' reference
to the-information that we discussed in the memorandum, submitted: to- Mr. Tor-
rance with Mr. John M. Ball’s letter of August 14. This will not include the
technical information specific to tires and tubes,

«It is understood that no detailed questions relating to ‘this subject will be
answered, nor wilt any further detailed technical papers on synthetic rubber
compounding be printed, until a definite plan for the disgsemination of technieal
information has been decided. Very truly yours.”

Those letters are quite specific. They were received this weelk.

Dr. Compron. Can that be summarized by saying that there was no obaectlon
to your releasing to other manufacturers the general information of the type
which does not refer to the manufacture of tubes and tires and which was gen-
erally available in the literature anyway, but did object to release of the type
of information which has been developecl during, and dlscussed undel the tel s
of the secref agreement‘? ]

Dr. Roeers. That i right, *= * * .

Now, it may be said that in initiating a new prOgmm like this, where there
are overlapping JuI‘lSdlCth]JS, and the minds are set in one directlon, that it is
expected that time is to be consumed, in gettmg the adjustment and in getting
authorizationg. I gubmit, however, that it is so disastrous to approach situations
- that confront this country today, when it takes us weeks to get this far in this
kind of a program. It is utterly disastrous, with only a few months ahead of
us, and ‘we have been working on this a month and a ha]_f 25 percent of our
time going for fighting thit kind of thing,.

Dr. ComproN, Let me ask you two questions relating to t}ns Was there not
in the interval, a suggestion given to you that the matter be handled by your
having two representatives to sit with this Commitiee so that you would get the
information, but, at the same t1me, bmdmg you along with: the-others. agamst
disclosing that mformatmn?

Dr. RocERS. Generally, that ig right; Mr., Crossland made that recommendatmn

Dr, ComproN. Why did you not accept it? :

Dr. Roeers, Because we Telt it tied our hands, We couldn’t do anything Wlth
thig information after we got it; and that the- initiative of the program was
absolutely throttled, and we thought it was better to tackle the problem as we are
 tackling it, and either break this thing or give up the JOb and tu.rn it over to
gsomebody else

Dr. ComproN. One other question with regard to the release of the prlmer,
about which you have writfen today. Had you digcussed that prlmer prevmusly
with Mr. Crossland verbally? :

Dr. Rocers. 1 don’t think so. We had very few dlseussmns with Mr. Cross-
land. I presume that was o, because our people felt there was little To get from
him. ~They were after technical information, and we had no- idea that Mr.
Crossland would upset the even tenor of our operatlons We had got our release
in systematic sequence from Mr, Klossner; first, when we asked that he write:
a letter felling the rubber companies that- they were. free to give it, and when .
that blocked us—each step took about a week or so—when that blocked us—
then we got hig consent to furn the agreement over to us, and then that was
blocked a week ago Monday by Mr. Crossland. )

Mr. HaNcoor. My impression from the Crossland testlmony, suppmted by his
counsel, was that, from- the start, the purpose of these provisions related to the
secrecy agreement was to protect the companies against the provisions of the:
patent law, and the prohibition of revealing secret information without adequate
disclosure to the Patent Office and consent from the Patent Office; the Patent
Office having assigned to the Rubber Reserve the right to grant that release
ingofar as the product made under thege contracts was concerned. Mr, Crossland
also testified, as I recall, that it would take him e very short time to put into
type the agreements Whlch have been arrived at, because he used the expression,
as I recall, “He had an’ agreement—a eontractmand he relied on the good faith
of the men, and he could put it into writing in the course of an hour or so.” * * *

Dr. Rocers. There has been no time when Crossland has refused fo approve -
the release of any information by us; because we have not submitted any in-
formation to him asking for its release.. Ouil whole plan in ail our operations
is to get control of this into our hands, so the initiative -could be with those-
who were going to operate, and so that we won't constantly be going back and
asking, “May we-do this?”’ and “May we do that?’. When these compounders
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come together, they are going to have to talk; they are going to have to exchange
information freely, and it can’t be carried out under this: “I don't know
whether L can tell you this” or “I don’t know whether I can tell yoi that.”. It
can’t be done that way, and it would be my guess that 99 percent of 1t has noth-
ing to do with patents at all. .

- The bulk of the hearings befow the Comm1ttee had to do with the
choice of a process for the production of butadiene. There were
many challenges, but the principal point of contention, i. e., whether
butadiene should be produced from petroleum or- from alcohol riade
out of the surplus grain, remained unresolved. George Johnson, the
person who, more than anyone else, forced into the Tight the signifi-
cance of this choice; appeared and testified again. ' The insight his
teéstimony provides into the events of the time and into the problenis
that confront an outsider seekmg to persuade a Government official,
who is unable to evaluate his claims and annoyed by. his unsetthnO’
proposals, justifies quoting him at some lengths i :

My, JOHNSON. * * * In the first place, we people in the M1dwest 3k k if -
we cando it -better and more economically.than . anyone. elge, we should be
allowed to contribute, especially something that will fit into our economy later.
1 do not think that we should be placed in - the position.during the war, Where
we. would not be on equal economic.terms svith .the .rest of the United States
if in so doing it takes more matenal and costs. more monesr to £arry on the
war. .

That is really the basm, of what we have been- ﬁghtmg for and the thmgs we

‘ have .been considering in. conneection with this. aleohol .and rubber. program,
which is something that-dates:over a long period. - We. have been experiment-
ing with the making of rubber through the butylene: glycol .process and the
development of -a more economical produetion, of alcohol for more.than:10
years, and it fits in, we feel, with our final eCO]J.OmlC program for the agn—
cultural sections of this country. *. ¥ % . ...

That, generally, is the plan we have been workmg toward and Dr Chrlstlan-
‘800 and others have been carrying on experiments and domg work for more than
10 years to find better: and cheaper ways and means of getting that job -done.
S0, we came down here especially on this alcohol and rubher program ithe first
weelt in January, and we began. working with the Chemical Division of what
was OPM at that time.. We immediately met considerable opposition and, were
told that they would not. allocate any materlal or eqmpment to build a new
plant

- I went out’ an(l went through some of -the. closed textlle mdustnes up around
the New England coast, and we found that the eqmpment was almost: double
of: what: we needed for cookers, and: that those pieces of equipment could be
assembled and:placed into:alechol plants - with very little d1ﬁ‘icu1ty——secu1m,,
all: the eguipment necessary, except about 10-percent, which' would be mostly
reinforcing. . Then they told -us they would not approve any plants Af we
‘needed more than 2 percent of the material.

Well, the showing we made at that time was that if they went ahead on
their ‘program,; if they followed that program and equlpped these plants for
grain, they would use a considerable larger amount of material to make. the
conversion’ than we would require to put, in our aleohol plants in the Middle
West where the grain-is:grown; also;-that it would. take seversl times the

~amount of critical material used in.{ransportation din trausportmg that grain
to these plants after they were converted than would be required in the .aleohol
plants: that we would need.to use the graim in the Middle West,.and, in adcl;tlon,
the Joss of money to the Government :supplying the grain would ‘be. several
times the cost in.cash: of construetmg these aleohol plants.

None of these things was.given -any congideration when they went mto theu'

. conversion program A any cons1derat10n by the Alcohol Division -of

B ‘WPB * * *

-And: we had in mind to buﬂd these alcohol plants 80 ‘that we- could prod,uee
aleohol or bhutylene glycol and make rubber. We have been working along with
the Federal Department of. Agmculture We were sansﬁed that our processes

L Proceedmga (Dr, Commt Chairman) August 20, 1942 o2~ 20 31—43
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were far’ enough- along with the butylene glyeol to say that.it wag more eco-
nomical than' alcohol, although we didn’t want to go ahedd and advocate that
as our principal effort in making rubber because it was a new process, and the
alcohol process was somethmg that we had had considerable information about.
It has been ‘carried on in Russia for a great many years. We had all the
details regarding the procéss. And;-also, the Poles had developed a separate
process of making rubber from aleohol, and that was fairly well known in this
country, and people were here that had carried on the manufacture of rubber
in Poland, and we had had conferences with them. :

We’ felt that the manufacturing of rubber from alcohol was an old, proven
tried process and was sound, and we offered congsiderable criticism at the time:
they adopted the oil process over alcohol because we felt that no one knew where

. they were coming out on those processes and, also, that it would take a great
deal more critical material and cost a great deal more money to construct plants
and make rubber from oil as compared to alecohol

Finally, after not getting any place from the War Productlon Board, that 1s,
the representatives ‘of the War Production Board, we contacted Mr. Stauley
Crossland, of the Rubber Reserve Company, in April. He told us there wasn't
any’ place in the rubber program for agriculture and, first, tried to make us
believe that it was unpatriotie to use or consider using grain for the manufacture
of rubber beeause our grain would be needed to feed the people during and
after the war. We had zbout an hour's conference with him. I left a copy of
the application that we had filed with the War Produetlon Board on our plans
with him, which he promised to have examined.

I said@ to him at that time: “Mr. Crossland, you people should know that we
people out in the short-grass country know that you never will be able fo get the
equipment to build these plants on the program you are following; there is not
manufactyring capacity enough in the United States to build the compressors
you need for this program if you devote the enfire capacity of the plants to
nothing but your work for 1 year, and those same plants have orders now for
approximately 3 years of work.”

I algo told him that the boilers’ requirements would be such that 1t would
take 72 million pounds of water and to attempt to gef those boilers would take
the entire production of those factories over a long period of time, and that it
would interfere with shipbuilding and other war programs in the United States.
He said it Would be necessary for them to shut down other work and give us the
material. )

Well, in about 2 weeks after that confe1 ence, we had completed our investiga-
tions. Mr. Newhall testified—youn will find his testimony in the Gillette hear-
ings—that they were putting z2ll of their contracts, on the making of butadiene,
with the oil people, and at that time had changed all of their contracts except
with Phillips. And later on, I understand, the Phillips was changed.

The PD-200 forms that were filed with the War Production Board requesting
materials showed that they needed about 21 fimes as much steel and about 314
times as mnuch copper and about 100 times as much stainless steel for the proc-
esses under the contracts they had awarded as was necesgary for the aleohol
process. That information was secured by taking the records of the War Pro-
duction Boeard for some of the contracts. The principal one, I think, was the
Humble 0il Co. They were building two plants with the POlISh process., The
gle}ng had been filed with the Rubber Reserve Gompany by Publicker in Phila-

elphia. :

There were 5,853 tons of copper per 100,000 plant capacity per year for the
year; 1,712 tons of copper for the aleohol process; 121,763 tons of steel, that is,
carbon steel; alcohol process, 5,120 tons; stainless.gteel, 8,568 tonsg for the oil
process and 25 tons for the alcohol process. :

The horsepower of compressors and blowers was 58,633 horsepower, against
4,600 for the alcohol process. * * # ' i

* # % What Y am leading up to is this: You have a group of men over there .
that, before you get through with your 1nvest1gatlon you will find that, regard-
less of what the costs are or what the delays in-the time are, their whole ambi-
tion is to have a certain group of people do this work, and I am certain that, if. .
you go far enongh in the investigation, you will ﬁnd that this thing wiil not
be worked out satisfactorily unless somebody else does it. That is the reason we
came to that conclusion—the Senate committee came to that conclusion. That
is the reason the Gillette bill was introduced—a group that would go in and
set up this rubber program and get it done quickly. * * #



56 _ SYNTHETIC RUBBER -

‘Dr. Conanr. Taking the .program as it now stands and leaving aside those
questions you have been speaking. to, as to management of the enterprise, how do
you think the program should be modlﬁed ifat all? .

Mr. Jorwgow. I think the economical way of setting up this job uow is to
make rubber from the butylene glycol process. "We went into that in considerable
detail . with the Department of Agriculture back in January. They. have put
in-a great deal of time on it. The Seagram Co., under Mr. Fred Willkie, has
gpent 4 considerable amount of money and has had a large force of chemists
and technicians working on it,- and Dr, Christianson here has spent.a lot of
time on it, with others, in connection with his work, and we are satisfied that
that process iz complete and is the most economical method of maklng rubber
today, as well as the quickest method of making rubber foday.

In the conference I had with Mr. Nelzon about 8 days bhefore the veto message
came out on the Gillette bill, he told me that if Dr. May would approve the
butylene glycol process he would approve the building of some plants on the
process, - We immediately went back and started preparing an application, The
day before yesterday, I left copies of that application with My, Nelson. I left
them with him, personally,-because I was almost certain that, instead of taking
that through the usual course-of applications, he would file that with the appli-
cationg of Dr. May and have them examined and seeure a report hefore it went -
any further. * * *

Dr, Cowant. How long: do you think it Would take to elect such a plant?

Mr. JoENsoN. We could have it going in 6 months. We have the boilers.  In
Nebraska, we have a large public-power system that we have constructed, a
hydro system, $60 million, I have charge of that. Then, we bought all the
power companies in the State except one, and we are negotiating to buy that
now. Those companies cost $40 million. We have the spare boiler eapacity in
these plants. ‘That runs about 300,000 pounds of steam an hour, both at Omaha
and at Lincoln.. These two plants, each of them, are capable of taking care of
the manufacture of 20,000 tous of butadiene per year. )
© And another proposition that ties into this is the meat production. That is
being affected by the shipping of all this grain down the east coast and dumping
feed in the ocean. About 31 percent of all grain used for alcohol can be de-

veloped into & high-protein feed That feed has been selling ‘at about $40 a ton,
2 cents a pound. * ® ¥ :
. If we had plants where we could get this high-protein feed and had Dlants in
the section where the grain is grown and where we do our feeding, which is on -
the road between the pastures and the stockyards, this feeding program would
be going on today, and you ‘would not have this meat shortage. 8o, that whole
thing ties in together.

We feel that, for economic reasons all the way aroand, these plants should be
" constructed where the grain is grown and where we have steam and power aind
at least 25 percent of the material and cost of plant already installed.

‘Dr. Cowant. Ig it your proposal to construct three 20,000-ton plants?

. Mr. JoangoN. Two plants, one at Omaha and one at Lincoln, although there
* ts ‘mbout the same amount of steam at Des Moines, Iowa, and at Fort Dodge,

Sioux City, and Topeka, Eans. 8o that this whole program, whatever is needed
to finish out this rubber program, could be completed without putting in one
single horsepower boiler capacity; and that could be done in the grain areas,
without shipping any grain across State lines.

Dr. ConaxT, Where could we get a copy of those complete proposals for the
plant? .
- Mr. JOHNSON I have it here. * * *

. Dr. CoNANT. You say you think those could be built in 6 months?

Mr. JoENsoN, I know they counld. They can be built in 6 months flom the

. date of the shipment of the necessary equipnent.

Dr. ConanT, Well, how about the fabrication of the converters and so on?

Mr. JomnsoN. That will include. the time for that. Most of that work we will
do on the ground. -The greater part of that will be welding, which we will do.-

. Dr. ConanT. Does that plan-include the whole thing, starting from the grain?

Mr. JognzoxN, Yes. ' Taking the grain off the cars and furnishing the butadiene.
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- Thie: discussion later turned. to.the relative merits of. the butylene
O’chol and the aleohol processes. Inrthis comlec_tlon the fol-lowmg
exchange oceurred: - g

Dr, CoNant. I take it you have dec1ded ‘that if you were to put the rubber in-
dusgtry into your State you would rather do it through butylene glycol than through
. an aleohol plant because you think it is more economical in the long run?:

Mr. JoHNSON, Yes, While Seagram’s shooting for. 714 pounds -of. butadlene
per bushel of grain, Dr. Christianson: here has developed 19-pounds. of butylene
glycol per bushel of grain; and. the conversion of that by Dr.-Miller has run up to
9 pounds of butylene glycol through. a separate process than being: used here.

The reason we are filing thig process is because we are satisfled it has been-tried
out'and: is ready to go, although if these plans were.put in we would continue. to
work on the plan produced by Dr.. Miller. which we are sat1sﬂed will produce
much hlgher yield than this process IRr . R

= : #* : - E IR R LT S

Dr GONANT You sa1d you wouldn’t want to do 1t yourself under the presecut
arrangement?

Mz, JorNgoN. 1 don % believe 1t would be practlcal T dor’t believe it would be
gafe to take private financing and go in and have to deal with men like Mr. Cross-
land; and those men in the Rubber Reserve. Co., and have thein pass on what you
do.. They conld cruclfy you on your operatlons and your constructlon if you had
to do that.

“Mr HANCOOK I don’t see Why I can see where the War Produetlon Board
mlght erucify you by not givmg you material.
~: My, JogNgoN. They:arein a- position o change your. com:racts and do most any—
thmg they want to, . They are alsoin a posmon to change your allocation. That
is, if you start tapering off .on ‘your program, or you run into a ‘eondition where
you don’t need the total output of the plant If you finance this thmg privately
every month or 6 moniths it will'be necessary to make payments on-that money,

-and if they reduce your quotas or your. allotment of material you are not gomg to
be able to do if, you are through,

- Mr. Johnson. was. followed as a w1tness by h1s colleague, Dr
Chmst.mnson .t X

. Dr. CHRIST]’ANSO; On the matter of alcohol productmn for aIcohoI as such or
- for synthetic ruhber, we have been doing quite a lot of research in the last 10
years, particularly in Iowa State’ College, University of Idaho, University of
Nebragka, looking toward improvements In alcohol yields, and that researeh hag -
now reached a successiul conclusmn We have been able to 1mp1'ove the economy
of producing ¢ alcohol from grains.” = - . S A
Dr. CONANT. And ¥ou have a glycol proeess, If you were the dictator and yon
were going to make it: from grain tomorrow, would:you: make it through: the
known: aleohol process,. or-would: you:go through:the: glycol process? % % * ... . .
Dr..CERisTIANsSON. 1f.I were dictating a.policy, deciding on a:program, T would
use, I'believe, the Polish process; and I would plan to.goahead on that basis, and
I would build the alcohol plants and I would operate through conve1tmv the
alechol to butadiene by the Poligh method. * * * : s Lo
- Dr. Cowant. How about time of construction of plants"‘ L
Dr. CHRISTIANBON. They are, after all, the same plant Stﬂl pretty much
-the same operation.
Dr. CowanT. You wouldn’t tlnnk there would be any appremable dnference in
the time of eonstruection of the two types of plants?
Dr. CHB.ISTIANSON I think not:  There is this difference in- the glycol process
As: 1 understand it: There is a great deal less copper rTequired; steek tubes
being nsed. I know:this mhich, that the Department of Agriculiure.at Peolia
.could move a great deal faster if they had available equipment.to go ahead with
_this pilot plant.” They have to borrew equipment to continue their operation.
It seems to me that a great deal could be done to facilitate their operatlon if
we could make: available to'them the equipment necessary.” I think.this process,
such as Harry Miller developed-—-he has heen fighting for months to find-a way.
to get this into pilot operation. 8o, your commitiee could do good i aking
available to these people some pﬂot plant equipment.

* # . ) . ** *
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Mr JOHNSON L would' hke o' miake one Statement. 'We have: been: advieat-
ing -alcohol -alli the time, the aldohol process, until we: went into it .thoroughly
* with Seagrams as to what they had done. I am satisfied they have gone: into
this thmg sufficiently and-made sufficient development to ‘show’ that the glyecol
process is safe:and: there is aconsidérable amount less: critical material. For
. ingtance, your' converters with -the :Polish :procéss w111 need‘-about 1700 tons
of copper, and for this process you use steel tubes s i :

“Dr.sCoMPTORN, “Stainless or ordinary steel? .- : ‘-
s JoENson, Ordinary -steel. - And when ;you go into the Garblde process :
you ‘use a lot of compressors, ‘and usé heat.changers and:a congiderable: amount -
of equlpment‘ and material- that:is hard- to, get-today. . I-would: think, if we
“were’ golng ‘to ‘continiie: with the alecoliol process it would: be a:vast-mistake to
expand auy more on the Carbide and CGarbon’ process because of .the materials
they ‘use. "Andrwhen-yow: go through-the. process that 1s usecl by the-Pohsh
process, it is so simple. syt

Now, there is one thing Mr, Crossland has been talkmg‘ about a, great deal
-and  that. is. the. purity, of . the butadiene... Now, from.the Russian or PDIISh
process, it woiild he very easy to get' a butadrene that ha¢ less than one-half

of 1 percent of acetamhde and that seems to be the only 1mpur1ty that’ mter- .
feres, ¥.¥ ¥ '

- M ‘-'G'reorge J ohnson Was 48 much of-‘ an out51der to the Rubber
‘Survey Comrnittee as he had been sarlier with the Rubber Reserve
and-WPB . officialdom. . This time, he was at least listened to, for

behind him stood the exploswe political pewer .of the farm bloc.
“The Survey Committee, in ‘Dr. Conant’s words,: had to face up to ‘the

“political implications” ‘of the aleohol program.” 'The Conimittes Tec-

ommended -that possibly later there should be built anadditional
aleohol-butadiene plant. (27,000 tons) and -2 matching copolymerlza- -
‘tion plant near the center -of grain: productlon, stat:mg 1ts VIBWS as
follows. ‘ i

 The’ Gomrmttee reeommends that the Rubher Admmrstrator abotlt 6 nionths
hence, in the light of the gitvation which exists regarding the best téchnical
Jprocess then. proven for. the production. of butadiene from grain and.in the
light of the heed "for additicnal Buna ' § then estimated, proceed’ ‘with ‘the
erectmn of the 27,000-ton butadiene plant from grain and the associated poly-
.merization plant *ox o If the needs for synthetlc rubber and the productmn
program are in balance, maklng due allowanee for civilian drrvmg, e may then
caheel the erection of this additional 50,000 tons of Buna § ¢apacity. " "

The Secretary of Agriculture has assured the - Coitithittee that no ¢olcern
need be felt that the expansion of butadletle :Erom gram program w111 interfere
-wrth otir:food gupplies:® % 11

By delaylng ‘the consiruction - of the extra polymerlzatron fac111t1es for 8
monthg, in all probability we shall prevent:a: gerious conflict:between this even-
‘tual expansron «of the Buna 8 program:and other aspects of the war pirogram.
There-is reason to: believe: that ithe:shortage :of:critical materialg will be less
acute 6 to 8 months frominow.. This will! eertamly be true m rega.rd to facﬂltres
for fabricating special chemical equipment *. % % i
. 'We recommend that these’ facilities be- erected on Sltes near the gr n-
-producing States'and located:on water transportation. i

* *® ¥ gnch units should 1f possmle be operabed under the control of an mde—
pendent local group.™ : RS I A

The Committee’s expectatmn tha.t “the shortage of crltlca,l matermls
~will be less acute.6 to 8 months from- now,” turned out to be.ill-found-
ed. ‘Public interest and:congressional ire did, however, subside:and,
in “6to 8 months from now,” it was no longer Tiecessary. to appease
Angry farmers and. their Congressmen ‘(Ieorge Johnson was never
_given the chance:to prove his vision..~ The Rubber Admmlstrator duly
"threw the token pro] ect out of the program.=

4 Rubber Reporf, pp. 48—44.
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" The committee also heard Chaim Weizmann, who foresaw clearly
the conflict between petroleum-based synthetic rubber and the high-
octane fuel programs. - Dr. Weizmann’s testimony underlines the fact
that the technical evaluation and policy decisions had to be made in
the context of a strategic table of values wholly different from:the
table of values appropriate to commercial choice and business plan-
‘ning.*® oL - - ;

Dr. WeizMaxyN, There are two people who have been doing it, that is, the
Russians and the Germang. * ¥ *. . S

Now, when I came here I heard that there is a Polish procegs, * * *

Then, since I have been here I have heard and have seen something of the
butylene dry coke process, and all I have seen of it is redlly excellent. Thaf
is my opinion. It is very impressive. It is apparently a fermentation process.
Whether you can make thousands of tons thereby as easily in a vat where they
have 500, well, that ig fairly certain. * * * . ’ o

Then. comes the isclation of butylene alecohol which I understand also is guite
easy. Then comes the split, the removal of dehydration. If you get a dry
acetone, then there is a split. I have seen the scetalization. The yields are
good and the products are pure. Whether you have to pulverize thousands of
tons of acid, whether there wouldn’t arise a guestion of the materials out of
which you have to make the vessels in order to resist acetic acid, that I don’t
know. But in peacetime, I would certdinly go for it. It is a beautiful reaction,
Perhaps I am biaged. Perhaps I am biased because it is based on fermenta-
tion. But certainly it is an elegant method. The butadiene is pure, and X under-
gtand from Dr. May that it is something like over 95 percent pure. That is as
good as pure. So, you have to pass judgment. I ean only say that it.is beauti-
fully worked ouf on a small scale. But the last two operations, the ¢ireulation
and the paralysis, are more sticky. ) c ' .

Now we come to the oil question. . Here.I am not on safe ground—not as safe
ag I was on the alcohol, I hope you will ask me all the gquestions you want to.
I was biagsed, and I admit I was biased slmply because I couldn't understand
one thing. I thought that they had one thing to do, and that was. to produce
aviation fuel. They have one tagk. I don’t know what the production of avia-
tion fuel is today in this country, but judging by the information. which I-had
at home before I left-—and I was sent by Geoffrey Lloyd to find out the infor-
mation here—the American production was something.in the neighborhood of
8 to 4 million tons & year. Beaverbrook mentioned a figure but I attach very
little value to Beaverbrook’s figure. He doesn’t distinguish between gallons and
tons—but Beaverbrook’s figure was something like 3 or 4 or 5 million tons a
year. I assume that he meant really tons. But I do know as a fact that we
were informed in London that the aim is 10 million fons, and I was further in-
formed that that wouldn’t really be enough, that eventually we. will have to get
up to 20 million. R - L — = T e

Now, my brain reels when it comes to these millions, but I believe it is a for-
midable task in itself. It is a.task which is essential for the conduct of the .
war. o S : ; I

There is another form which-is not 30 well explored as the aleohol.. . The alco-
hol people are making it. Well, they do the pioneering and the producing at the
same time, while the enemy bombs us. - I thought that logically they would say,
from a national point of view, that there are people who can make aleohol, and
we have got plenty of alc¢ohol in this country, so let ug do that. Why do I feel
so strongly about it? Not that I have any prejudice—I say at the outset that F
am sure that the ofl people will do it and can do it. . There is no guestion aboul
it. It is not a question of technical ability, but I think that it is a 'question of
putting all of one’s eggs in one basket, . They have te make aviation fuel. They
have to make toluol-benzol, - Well, why load this rubber question on the back;
however great the back may be? .- Moreover, from the literature that I have, the
work on butadiene is not go much as in the case of alcohol ° You had .the jump-
ing process there. The laboratory process on that was very well known.  T-
don’t know how far the technical points went. "'Why pioneer and produce at the

& Proceedings (Dr. Conant, Chairman}, August 18; 1942, pp. 14-22, 30-32, -
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same time while you have your hands full with a formidable program which
would tax the energies ¢f an organization like the oil people? That was my
prejudice from the beginning. It is not a personal prejudice, but purely a mat-
ter of logic. However, here they are. They have taken i on. We have passed
anybody's opinion, 80 we have got to make ourselves at home.

. Now, I don't know what the present production of high-octane fuel is in th1s
country. I don't want to ask, if it is a military secret. But I am raising this
point because they are cojoined produets. Aviation fuel and rubber production
-are now married, I should say. One is a function of the other,

Now, first of all about the quality side of the problem. I hope I am not tiring
you gentlemen.

Dr. Covawnr. It is very interesting. Go on, please.

Dr. Werzmann. First of all, about the quality—it was obvious that we should
begin from butane. There is plenty of butane. There is butane In the form of
natural gas., ‘There is butane as a byproduct in cracking.

One thmg which gave me a real shock was that afier having gone the butane
road of using this material--becanse I have no befter term at the moment—
they suddenly changed their policy and found that it was much better to aban-
don butane and to start from butylene. We should have known that before, 6
months ago. Six months is a terrible thing, I contend, and I am sure that most
of you gentlemen present will agree that the only advantage of value is time.
The price of grain doesn't matter. 'The cost of oil doesn’t matiter. The only
thing which matters is time. It is ‘the most precious article, and if you can
make rubber which will cost you 50 cents, but in a short time against rubber
which will cost you 20 cents within a long time, I would rather take the first
I am sure everybody else will do it also in the present contingency.

Therefore, starting the butane and abandoning it, and starting from the buty-
Iene, points to one thing, that this whole problem, as far as the oil people are
concerned, is in an experimental sbate They haven't got a set program that
wecould go along with, * * *

I saw [Dr. Weidleini] and he told me very eloquently, I admit, that on butane
we've got any quantity of it. It is not easy to make butylene from butane, but
we are doing it. I asked him then, “Why don't you sbart from butylene di-
rectly?” After all, what we are Qoing is taking the butylene and converting it
into butadiene. I asked him why they don’t try butylene directly. Here I was
biaged because I thought I could produce pure buiylene from butyl alcohol.
‘Well, he dismisded it, and when I was there—this meetmg took place in his

. ofﬁee, and X will juast pwk out the date here.

‘When I left I told them that “this is the 15th 'of May,” X said, “remember,
I am telling you that in a few weeks we will abandon this.” I do not want to
emphasize my qualities, which I have not, but it was perfectly obvious.

- Dr. Conanr. That is, that row being the butane row?

Dr. WeIZMANN. Yes.: And a few weeks after we had an equally eloquent
gbatement that “Now we are in clover. We have any quantlty of butylene We
can convert it into butadiene.” * * *

Now, what is the new technique? All the plants are being revamped, and we
are going to work from. the beginning. Where does butylene come from? It
comes from butane, It therefore had fto underge all the complex processes of
purifications which 1t has not. It ig “starved,” so to say, at the source, tainted,
¥ mean, at the source, *- * * :

If I may enlarge & little more on what happened. What is the new technigue?
I do not know whether anyone here understands it. I tried my level best to un-
derstand it. I think I understand it about 50 percent now. The new technique
consists of the fact that you discard butane:; you take out the butylene; we
purify them. It may be complicated but we do that. Now, when you are faking
the butylenes away, you are taking away something which ig the basis—sa valu-
able basis for high octane fuel. In other words, you have taken gaway some-
thing which belongs to Peter and given it to Paul. In order to fill this gap they
say, “all right, instead of polymerizing butylene to octanes we shall polymerize
amylene.” Of course it is not @ high octane fuel then. It may be a high nonane
or decane, ‘but it will de—and it does—it does with 4 lower octane with these
butylenes bemg used. up.

Now, let us attack this problem a little differently. There are four butylenes—

“isobutylene, alpha butylene, beta. butylene, and cistrane configuration. Let me
say three, for the argument’s sake,. Of these three butylenes, the iso is useless
from the point of making ‘rubber, but extremely useful in the making of high
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octane fuel, because it is the one butylene which gives the 100 octane, hydro-
carbon. So then there are two which are left. Of these two, the alpha is the
best. The beta can also be used, but it is less easy to use. I mean, it 1_s nqt
very serious. - I assume they both are good, but I would prefer the one which is
the starting material.

This ig all taken out, converted mto rubber, and the high octane fuel—the gap
is filled up by the amylenes, which obviously give you an octane number which is
different in number from the real octane. It is to weigh up what is more
important-—all the rubber to be made cut of that, or have a real fine, safe supply
of high octane fuel. The gap is filled up by the amylenes, which obviously gives
you an octane number which is different in number from the real octane,

Suppose you get an octane fuel—80 percent or 85 percent. When you make it
up it is lead. I am not so sure whether the constant increase of the lead which
is being admitted or allowed by the specification, is such a desirable thing, but
from the view of the health of the aviator it is not desirable. I am speaking
teelingly about it because my son is an aviator, and he always complained of
iarge quantities of lead which isbeing allowed in the fuel.

Is it necessary to take away the butylenes if you can make rubber out of some-
thing else?

Now again, gentlemen, I would not like you for 1 minute to think I have any-
thing of interest in either way., I want to see rubber, but I also want to see
aviation fuel. And as these points are linked together, I am emphasizing a point
that perhaps some of it is unnecessary. Then, let us push the question a litfle
further, and this applies to all rubber. When you have your butadiene—whether
you got it out of one source or out of another—we are not at home yet. . We don't
know., Whenever I raise the guestion of styrene the answer would always be
“We are rolling in styrene.” We are not. How do you make your styrene?
“Oh benzine, ethylene, or anything.”

I hear now we have to take somefhing like 40 million gallons of alcohol,
and instead of making it from methane we are going to make it out of benzine.
I know the ethylene is somehow discarded. Why? Because it is impure. The
ethylene comes from the same source. The ethylene has got to be pure just as
the butylene has to be pure, but I assume we shall have styrene, * * * I think it
will come your way. * * * We have butadiene and styrene but we do not have
tires. .

You know, better than I do, this problem has not been golved—that the ]ObbEI‘S
have to mix the Buna 8 with a considerable quantity of natural rubber to make
pliable, soft rubber, particularly for the tires,

Thig brings me to the problem in which I am to some'extent mterested ‘When
I advocated butyl alcohol, I did not do it in order to add another trouble to the
ones that are fixed, It had one virtue and only one. It gives pure—chemicallty
pure—butylene. It happens to be alpha butylene. That is all I elaim for it.
And what I suggest is, to take these butylenes and send them into the oil catalyst,
and instead of them catalyzing impure butylene, see what will happen if you
catalyze pure butylene. That is all I am interested in. I am not entering into a
fight,

Well, it was given a 00n51derable amount of attention, and then I was told
there was not butyl alcohol, but one of the reasons was that even if you would
have enongh, you would produee a-lot of acetones. Aceftones are a drug on the
market. We are swimming in acetone. We have not a drop of butylene, We
do not know what to do with acetone, therefore, it ig no good. You can make
out of acetone, and here I emphasize the point which probably has not been
brought to your attention—you can make out of acetone the one thing which will
golve the problem of softness and hardness of the rubber, and that is isoprene.
We are all polarized on butadiene, because butadiene is easily nccessible: Sup-
posing we could make isoprene. ‘Well, I contend that you can make isoprene out
of acetone. There are 40,000 or 50,000 tons of acetone at present in the country
in storage going begging. It is a drug on the market. I would like to see your
eommittes ordering somebody to take their coats off and convert this acetone to
isoprene, whatever else happens. You will then cure your butadiene, because
you do not need to have it absolutely pure. * * *

® # % Vi ecan be done and it can be done of an article which is a drug on the
market. That was the second reason why I advocated the butyl alecohol. It
happens to be that there is plenty of acetone and we do not know what to do
with it.

Well, one last word about how far this program of getting the bu’c_adlene
proglessed What is the yield of butadiene out of butylene? T have heard of
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4 yields: 50, 60, 65, and 75. - Fhis again. poinfs to the fact that the thmg is not
stable vet; and ggain you.have to purify your butadiene, * * *

- Againi a rough caleulation would show you that a ton of oil would give about
3.5 percent.of rubber. - Well, it is easy. to calculate how many tons of oil have
to be processed in order to get the required quantity of rubber, assuming 600,000
tons—I. understand the target is 800,000—200 by alcohol and G600 out-of oil. It
would roughly require something like the processing of 25 million tons of oi* | -
- Now, this is not a very staggering figure for the oil companies. ‘I may be
wrong by a million or two, but that does not matter.  For the sake of argument,
how long will it take? It is quite true that simultaneously we make high-octane
fuel—not as high as we would iike, but octane fuel which can be doctored up with
lead:to produce: 100 octane, - It is quite true, but in order to determine the time
lag—few know how much octane fuel is made now—the one iz the funetion of
the other—you couid determine. the time when really large guantities of rubber
would be fortheoming: such .as to satisfy the supply of the United Nations—not
only this (_rountry,— but my couniry, -China, Russia, or whatever it may be. .

1 believe it is not too pessimistic in the fact that Mr. Newhall made the state-
ment to me—I have the record——that the real production will not be ready untﬂ
1044,

Dr. CoNaNT. Until 19447

‘Dr. WeErzMANN, Here is the statement that was made at the Office of the
British War Material Commission, to which I am more or less attached. M.
Newhall spoke. of .the difficulties with which the oil .process has met in' the last
6 months, and hag admitted that the use of butane as starting material, whieh
we have now available in very large guantities, is fraught with so many technical
difficulties that recently—that happened June 17—that' as recently as a few
months ago this idea had to be abandoned and all the plants for the manufacture
of butadiene redesigned and changed. He then spoke of a new technigue; which .
consigts in using primarily butylene as starting material, and converting it 'into
butadiene. At this stage 1 remarked that judging from articles published in
Brest, and what one hears generally, the - new technigue consists of using butylene
for making high-octane fuel.  The eount has been great: -This apparently means,
by using a ‘C-5-cat, which is amolene -and- by aromatics.to the high-octane fuel.
Mr. . Newhall .said- that is-a fair presentation of the case, and remarked - that
the specifications for the high-octane fuel has been changed so as to allow an
additional: 20 percent :for that. . Mr. Piitman then remarked that havmg large
quantities of aromatics must be required; and that is also important in relation
to rubber and fuel.

At that stage I:asked the following two- questmns Tt seems to- be -distinetly
a.difficult; problem in the use of butylene, The butylene is probably derived
from butane. Therefore, it is tainted with the'same impurities as those obtained
from cracking butane directly. .This was admitted as being the case. It would,
therefore, seem desirable: to open a-new source of perfect pure butylene. Here
I expressed my own point, which is easily derived from hutyl alcohol by simple
methods which have been practiced on a large scale. This could be:eonverted
into butadiene by any of the well-known methods, and this might constitute the

‘quick and rational way -of getting butadiene quickly. -Dr. May, who was present,
expressed hig agreement with this view. Now Mr. Newhall said—this is another
point T want to make—*“This calls for a total productmn of 8{}0 000 long tons
of rubber.y. .

‘He made, at that, meeting, the re:nark—oh yes, here it is: “Mr Newhall,”
I agked, “supposing. ‘the buty1~a1coh01 processes prove to be sat1sfacf:ory, would:
there : b_e a niche for it in the program?” - Mr. Newhall did not give a definite
reply, saying ‘that would depend on many factors.” - At one stage -of the con-
versation Mr. Newhall remarked that.under the present program, considerable
quantities of rubber would be forthcoming in 1044, * * *

Now, then, I admit that in 1944 to me it is unreal. I do not knew what it will
be llke in 1944, * * ¥ :

CoNaNT, Your doubts are about the purlty, perhaps, and the economic
WleOm of the oil program. I am trying to sum. up, in a few W01ds, -what you
have said.

Dr. WeIzMANN. Yes, but it is too 1ate in the day, 1 thmk to be harsh on it.

:Dr, Corant. Oh, yes; quite,

Dr. Wrrzman®, I would say- it is probably not too late to gwe the alechol
people a greater chance than they have had hitherto, and to have a little grace:

.. Dr. Cowant., That is, if I understand.your Judgment correctly, you think per-
haps.that on .the program it might be wise, from your point.of view, to have
reversed the balance?
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" Dr. WeizMaNN. Perbaps it is not saying. too much, but give. the-alcohol people
another 150,000 tons. -That would be, in my humble opinion, a safety measure. °
1 ain perfecily sure they can do it.-* * * Well, perhaps it is wiser:to consider
the solution of the problem in this manner. I believe nafural rubber isidoomed.
It is going through the same history as other things, under stress, under which
we are sl working, and the result will be that.-we shall all-learn‘how. to make
good rubber, and even when the war is over, whenever it will be, and we survive
it, the plantations will not come inte full operatlon after a goed many’ years.
Perhaps they will be destroyed. It will be a rather different world after this'war.
Therefore; synthetic rubber will have a good.chance, and the industry will ;be a
great industry in this country, and that is. perhaps the incentive for the 011
people to have their hands in it, which is perfectly natural, * * *.

Dr. CoxproX. The point you. had made; the point Dr, Weizmann has made,
first, that we would have a safety factor hy shxftmg some-of - the present program
over to aleohol by that process.

Dy, Wekzmany, Yes, . :

Dr. CoMProw. The second pomt, by gettmg some oI our euppl:,r of butylene
through the buta-alechol process, we would perhaps get a better rubber, and we
would, at the same time, save something for the aviation gagoline? = :

Dr. WrizmanNN. | believe so.. I have séen. some lists of the various methods
of the various distribution between aviation fuel and: rubbel made up by, the oil
compaties. I probably should not have seen them, but I have geen them, and all
of the ise¢butylene which I would keep as the “apple of my eye’? for avxatmn
fuel, ig:-converted into so-called butyl rubber.-

Dr Conant. Yes; I was gomg to ask you—we have not talked about butylene
for this type of rubber :

Dr, WerzMANN, It may. have its uses, but 1t is: not anythmg hke butadlene f01
rubber. Am:Iright? Am I'speaking correctly? It 1s thn-d class

Dr. SEePaARD, You say it is third elass? :

Dr. WiizMa®N, Yes. . Butadiene is second, and this Would take tlurd place
It 'still has its very important uses, but.I am askipg myself “Is.it>worthwhile to
forego the 100-octane hydrocarbon and replace it by a rubber which is certainly
not as good in quality as it should be?

. Dr. CoNant, On the other hand, the proponents of the butyl rubbet would say,
would they not, that asa temporary, 43 .stop gap, it apparently can be gotter'into
production much guicker and I think from that point of view it would be-correct?

Dr. Werzmani, Again, from the safety point—instead. of making 40,000 tons
of butyl rubber, or whatever the program is, I would only make 20,000 and leave
still:a good deal of aviation fuel, because I feel very strongly on-the -question
of aviation fuel. Gentlemen, I=believe it is-much easier to .make 8,000 planes
than to fuel them. We- talk glibly, all of us. ‘We read, “‘we shall':send: 3,000
planes over Germany.” I wish we could. We would finish the war. If we
could send 3,000 planes for a period. of months—but to fuel 3,000 planes, 111 the

. present state of our production;is something which we cannot do ¥

Dr. Cowant. Well, now we could get—T suppose the Office of :Qil Coordmator
here must have the whole story on the aviation gasoline,

Dr. Werzmany, I hope g0. I have tried to find something out They e1the1
talk in millions or talkk in grams. -There ig no middle course. I am not saying
this in a facetions way, because it worries me a -great deal—it really does. " . -

When Mr., Churchill was here, he was:asked by Mr. Ickes, and this story I have
from Mr. Ickes himself, “How much high-octane fuel has England got?” Mz,
Churchill sald"‘Dnough for the next 2 years.” -

Now this answer, in itself, is stupld although it is from my Prime Minister.
It depends on how much you are going to use. - If you are ndt bombing, it may
last for b years.  If you are going to send 5, 000 hombers, say 3 times a week, it
may not last long, I do not know what it meant It was most unsclentlﬁcally
planned

‘Then Mr. Ickes reads out from a. letter where a person iy worried about the
quantity of fuel we have in England. Then I asked Mr. Ickes, “Mr. Ickes, have
you any idea how much we have? He said, “Yes; I have qmte ‘a good idea,”
That was the beginning of July. “You have fuel untll July 15 ' X said, “Do
you mean 1942 or 19437 He said, “1942", a

There must he a middle way between Mr. Churchill’s optumsm and Mr. Icke's
pessimism.

Mr. Ickes pressed a button and in comes My, Ickes’. adv1ser on fuel and he
hemmed and hawed about it, and said that they might have something like Kalf
a million tons. Now assuming half a million tons—in the Cologne raid, which
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lasted 814 hours, we used up 5,000 tons of high octane.. Assuming we should not

go to Cologne, or not to Berlin—say we go to Hanover, which is 6 hours—we would

need 10,000, - Assuming we shall do it 3 times a weelk, we need 30,000 tons a

week, 130,000 2 month, and if there is going to be this problematlcal second front,

e shall have to bomb the places where the landmd is going to bhe for at least
. 1 ‘month, with at least 1,500 bombers * * *.

" But the fact remains that the attention which the Survey Com-
mittee gave to Weizmann, Houdry, and others was more in the nature
ofa. ritualistic gesture than of a realistic analysis of the alternative
processes offered for comsideration! "The Committee showed little
disposition to disentangle and resolve the conflicting claims and argu-
ments.  Following the advice of Mr. Nelson, Chairman of the War
Production Board, and of Mr. Eberstadt, Chairman of the Army and
Navy Munitions Board 1t took the posﬂ;mn that it was too late to con-
template any radical chanore in the program as then orgamized, the
processes chosen, or the processors selected. . Good program or bde
the 'wisest course would be to “bull it through” as 1t was.

. Thus, the advice of Mr. Nelson: *

;% ® * T cannot overstress to you things wh1ch I am sure, you see; that is,
regardless what is eventually the. best process of making rubber, and I am
convinced there will ‘be many better processes than we are now using. Many,
I will point out to you now, which we have under congideration will eventually,
perhaps, greatly outstrip the present program, but I can’t stress too strongly the
faet that something had to be done and it had to be put in operation, and we
had to have rubber and we couldn’t afford to take chances on new processes
which had not been proved. That was my position and i is still my position.

There are still 2 number of thmgs that I am sure could gleatly 1mprove this
program if we had time to wait. :

Dr. Conant, himself, in briefing the members of his staff as'to the
essentlal posmon and’ recommendatmns of the Survey Committee,
prior to the stafl’s putting together the, first draft of the Committee’s
report, put it this way:

~Dr. CONANT. Well that is it You see if you can ﬁg-ure on that, if eth‘ose
qumk programs ecan really be quick and really at tremendously less. cost in
critical - material, then you have got the upsettmg of- the whole engmeermg
program, - .

You are gomg to have people Ilke Madigan, Eberstadt Patter son“au of Whom
have made up their minds and have said “What ever you do, don’t make changes.
This program has been bedeviled by changes ”. That iz the- banker_’s point of
view. . : BE :
- Mr, McCape: They have Just made a change, = . .

. Dr. CoNanT. We can say “If has been bedeviled by changes We can’t very
well go ahead and suggest queermg it” and so on. I W111 glve you that for
‘background It is very much in peopie’s minds, I think,

This “banker’s point of view,” as Dr. Conant put it, which ultlmately
became the Survey Committee’s p051t10n was sthted in a memorandum
to Mr. Baruch from Mr. Eberstadt: -

: “Ba,mtub Imtyl ;? cheap in capltal 1nvestment quick io get, should 1t seems to
e, be encouraged at once and vigorously. It pronises a fair twe promptly
and in reagonable quantities. The present butyl program, as recently inereased
by the War Productlon Board, appears to be in good shape, reasonable in de-
mands on raw materials, progressing satisfactorily, and promising in its returns.
1 will not eomment on the neoprene, thiokol, koroseal, ete., as their contribations
are in special fields and not large. .

5 Proceedings (Mr, Baruch, Chalrman), August 20, 1942 p. 20,
51 Proceedindgs Aupust 27, 1942 gbrieﬁng of stafl
5 Memorandum dated Angust 9, 1942, Itahcs that of the Rubber Survey Committee.
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Buna 8: The present authorized 800,000 tons, from all indications, will be
substantially exceeded in actual pmductw'n, It is not unreasonable to antlmpate
at least a million tons,

The division of the Buna-8 program—=a00,000 tons, roughly, on the petroleum
base and 200,000 tons on an aleohol base—may appear somewhat out of balance,
The cause is largely higtorical. No one seems to have realized in good time how
much alcohol could be made available. It ig to be borne in mind that while
the capital investment and time involved in an alcohol installation are less than
in a petroleum installation, from all present indications the cost of the product
is very much higher in the former than in the latter. This may not necessarily
always be so, if, and when, after the war, substantial amounts of cheap synthetic
alcohol are made from a petroleum hase,

But whether or not the amount from petroleum and alcohol, respectively; are
out of balance is not the important question—the vital thing is that we have
rwbher, not necessarily by the best method or_the_cheapest method, but thot we
actually have it in the quantilies that we need it when we must hove it. Any
substantial change now of important elements of the present Buna-S program
cannot help but result in consgiderable delays and COnqulOI‘! and jeopardize the
main objective. The die has been cast.

The Corbide aleohol process for butadiene seems well proven. A second alechol
process, generally known as the Publicker process, based on a Polish patent,
appears to be operable, and it would seem to be good insurance fo give them o
portion of the program, which has not yet been done, but is, I understand, under
contemplatmn

There is a third process from grain, often discnssed with the alcohol processes,
but essentially dxfferent This is based on butylene glycol. Experiments on
this appear still to be in foo early a stage to indicate what results are to be
expected.

The processes for producmg butadiene from petroleum, whether from butane
or butylene feed stock, ‘whether by the accepted method or the Houdry process,
seem surrounded with a good many technieal problems, but the process which
has been selected for the prineipal petroleum butadiene plants appears to be
farther advanced than the Houdry process and, therefore, its adoption seems
justified. On the other hand, it would appear wise 6 have the Phillips butadiene
-project operaie on the Houdry plon, thus affording two. strings to the bow.

The main risk in the Buna 8 program, as I see if, is that through chasing some
rainbow or other interrupiions or delays may be caused in the present progrom,
oeven though every one of the Buna 8 plawts presenily being buili may be out of
date before going on stream. Adherence to the present program is justiﬁed by
the necessity of having the amount of synthetic required when we want it, irre-
spective of whether it has been produced by the most efficient and economical
process then known. * * * -

Butadiene has long been made from a petroleum base by the Hi-Car Chemi-
cal Co. with joint operation of Phllhps Petroleum and Goodrich Rubber. None
of the new plants, however, is yet in full operation. The most advanced seems
to be the Stenderd of Louwisiane project at Baton Rouge and that of Humble 0@1
These are said to be coming aleng very rapidly.

The synthetic-rubber projects enjoy the highest priorities presently available
to any construction projects. As far as I know, they are moving along up to
gchedule. There would, I am sure, be no objection to such further priority
assistance as they might need to meet the program dates.

3. To sum up, it seems important that the approach to the problem be conserva-
tive; i. e, that we should stmcwy conserve our stockpiled rubber, our reclaim,
and our mbber on the roud in such degree as to overlap, rather than to meet or
Fail short of fruition of the synthetic-rubber program. The visks of any other
course might be disestrous. The American public, in my opinion, will not hem—
tate in choosing between discomfort and defeat.

The Survey Committee was ready to accept the view that “any sub-
stantial change now of important elements of the present Buna S
program cannot help but result in considerable delays and confusion
and jeopardize the main objective,” that “the die has been cast,”

Thus, in the report the Commitfee recommended :

No changes in processes now. * * ¥ A number of these processes have promise,
but it does not believe that any one of them gives gufficient certainty of producmg



66 ‘ SYNTHETIC RUBBER

more rubber quickly enough to warrant substltutmg it for processes already in
the program.

In war one eannot wait perfeetion. Any Weapon on the batilefield is better
than the best weapon on a blueprint. The Committee recommends that the
present program be pushed forward with the greatest possible speed, without
further change, except that if new projects are adopted they be made additions

to the present program..

* s & & : % o N * . * .

The Commlttee tecognizes that there still is room for reasonable sclentific dis-
agreement OVer many of the precesses for making rubber that are being developed.
It is qmte possible, even likely, that before miich of the synthetic rubber now
planned is produced better processes will have proven themselves. In any new
industry the processes of today are outmoded by the processes of tomorrow, and
tomorrow’s by those of the next day. However, our need for rubber qulckly is
too, great to wait upon perfection’; and if this Committee were to advise the
newly appomted Rubber Admlmstrator 1t would say, “Bull the present program
through

In the conrse of the teetlmony the teehnolooucal mcompetence of
Government in the area of social and strategic choice was everywhere
evident. It cannot be too much emphasized that incompetence implies
not only a lack of knowledgeable men in the echelons of power, but,
more essentially, it impliesa s failure to develop a special kind of knowl-

edge; not only the lack of system or capacity to deal with highly com-
plex "technical choice, but the failure to evolve the basis, the va,lue-
eriteria npon which such a choice could be made.

This failing appears in the testimony of Mr, Donald Nelson, speak-
ing from the very pinnacle of strategic planning, who wonders him-
eelf why certain processes were chosen who describes the accepted
processes as “tested,” though in fact they were the most untried, pre-
sumably because they had been brought forward by big compames"
who reflects on the confused panorama of claim and counterclaim
withiout pérceiving themeed for the systematlc Tesolution of such con-
flicts; who tells of a course of drift guided by intuition, and of ex-
pediency built upon expediency This is reflected in his testlmony
before the Committee.

Mr. BarvucH, Mr Nelson, knowing how important this rubber problem is to
the whole program, we know you are giving it a great deal of thought I wish

. you would tell us how it lies in your own mind.

Mr. NELsoN. Be glad to do it.

-1 will try not.to cover mmuch of the territory that I know you have dlready
covered from the standpoint of technical details, bt we will try to hit the high
spots-in the pleture as I have seen it from the start. This i, as you say, the
No.1problem in our whole war production effor, * = * -

=% * It wag in 1940 when the Defehse Commission was first established that
rubber began to be a’ subject -of consideration. The Defense Commission felt
that .we. ghould be experimenting on, synthetic rubber, on the production of syn-
thetlc rubber, on. the compoundm« of synthetic rubber, so we would render.
gurselves impregnable as far ag rubber was concerned,

After surveying—ihis came directly under Mr. Stettinius’ jurisdiction—the
situation from every angle, the Defense Commission made a recommendation
that a start be made on a synthetic rubber program, which, I believe, was in late
1940 ot early 1941, You can undoubtedly get at all the reasens, which I shall
not attempt to cover, why the thing was not done.: Although a great deal of
talking- was done about it, we just didn’t get. into any experimental work, as

 Isawif, on gynthetic rubber, and as I see it now,

I think one of the original mistakes was made in that field in that we didn’t
during that timg; even though we delayed them, survey ‘all the processes of

.- Rubber, Report, pp. 15, 21 ; ef. pp. 3
“Proceedings (Mr Baruch Chalrman} Aug'uat 20, 1942, pp. 1-8, B, 17-19.
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making synthetie rubber—butadiene, styrene, butyl_domg a lot of experimental
work which could have been done at 11ttle expense.” But that has passed and
nothing can change it~

Of course, before Pearl Harbor this thing began to be active agam and right
after Pearl Harbor, of course, a11 of us saw that everything ‘proceeded at full
speed. * * ¥

* % #: At that time there was really no central authority handlmg this rubber
situation. The Rubber Reserve, due to the fact it had the money and cors
tracting power, was as hear to the authority as I . ¢ould point out to you,
Although it was everybody’s business around town, and it wasn’t until the for:
mation of WPB that really the control of the material situation, the productlon .
program as a Whole, was centeled in one 1espon31b111ty, and I was .given the
responsibility.

After gettmg WPRB organized, fo a limited extent I began then going into
this rubber situation, realizing its fundamental importance, havmg been through
the program from the very start. At that time the Rubber Reserve was con-
tracting for vavious processes of making rubber chleﬂly with the petrolenm
industry. I can't say but I have tried to figure out in my mind, and have asked
Fust why we didn’t consider some of ‘the other processes at that time, and the
best answer I can give for it is the petroleurn industry and Union Carbide had
been more engmeermg—ﬁrst they had done more research and more engineer-
ing and were more really ready to put in production the making of butadiene
and styrene; and the petrolenm companies, of course, were the ones who could
make butyl, and, of course, we were making gotne neoplene——Du Pont. ..

Now as the program progresses, I personally begau locking into.the aleohol
processes because it interested me, particularly in view of sore of the. claims
that it could be done faster and quicker, but still there was no éngineering work
done on it by anybody except Union Carbide, and at that paltlcular time alcohol
appeared to be a very scarce commodity, * **° -

Then we. got into the distillers * #* * really begin getting them mterested m
aleohol * * *, About the Ist of May if began to be very clear that we had,
instead of a deﬂmeney in alcchol, * * * we might have a surplus, if we needed
of somewhere around 350 million gallons

A meeting was held in my office on May 20 of all of the people interested in
rubber and synthetic rubber. I think we had everybody there and the survey
was madeé at that time. The Department of Agricuiture was present Rubber Re-
serve, our own chemical division, Mr.. Newhall, and Mr, Weidlein, and a wide
group. I began to make a survey into all the processes which appeared to be in
the cards at that time on this synthetie rubber, partlcularly in view of directing
gome of it into aleohol, feeling confident then that we had a surpius, or could .
mske available the alcohol to de it. The Department of Agricultpre was asked
if there were any processes engineered which they felt should be put in; other
than Union Carbide, for making alechol.. We couldn’t find any. Pubhckel had
done gome work wmh the Polish chemist on the makmg of butadlene, but it was
really & laboratory projéct at that time,

I had had a few talks with Mr. Newman and Mr. Marks of that concer,, and
it appeared to me, that while they had something, it was still in the Iaboratory
stage rather than in the pilot-plant stage, and I, at that time, d1reeted them-to
get it in some gort of pilot-plant stage. * * * )

Just recently Seagram has reported, although the Department of Agnculture
isn't ready to completely confirmn it, at least haven't up to now-—but feeling it was
of great importance to s, we cut down 20,000 tons of the Union Carbide plang
and have substituted 20, 000 tons of butylene glycol, feeling that, if possible,
without delay in the thing, we ought to get the benefit of every plocess that -
appeared to be ‘better.

Now,.in the ‘meantime, surveys have been made to see whether we could get
butadiene from conversions, even though it was much more expensive to do. it.
After all, money is no ob;ect ok ko

% % ¥ wo feel now that we can get a conmderable quantity of putadiene from
conversion of the petroleum industry and, of course, that will be pushed as
rapidly as possible go-that we can fill up the polymemzatl’on plant that we have
now operating. It appears that polymenzahon can be done much more rapldly
than the butadiene and styrene,

The Publicker Co, had a process, which I mentioned previously, which’ was.
the catalytic process worked out by the Polish chemist. - At first I was told that,
it was exactly the same as the Union Carbide process. Later developments in-
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dicated that it is somewhat different from the Union Carbide process, and
feeling again that we ought to put info operation other processes which appear

" to have value, I have asked Mr, Jones to give them a 10,000-ton plant s0 that
they may go ahead with this Poligh process. * * *

Just to tell you, regardless of how ecrazy a thing seems, we are still going
along with a Dr. Castro a dentist who is supposed to have found a way of
making natural rubber out of something or another, nobody knows what. He
hagn’t told anybody, but it received a lot of publicity in the paper that Dr.
Castro had solved the problem, I am still working with Dr. Casiro and have
made a proposition to him that he divulge his process to a group of eminent
scientists. I don’t know whether he has anything or hasn’t. It sounds purely
fantastical. I feel that even fantastic things should be investigated. We in-
vestigated, for example, a very fantastic method brought to us from an Austrian
.on the coast of growing synthetic rubber out of & solution of hundred octane
gas made from starch. He still says he ean do it and we are still experimenting
with him. I merely ecite those two examples to show you that no matter what
the thing is, I feel it is so important that we can’t afford not to follow it through
toits logical conclusion,

Now, let’s look for a moment at the phase of it that has received so much
attention and is responsgible for the appointment of your committee. The Dress
has confused the rubber situation tremendously. It has never been confused in
my mind, because I feel definitely that we are going to produce synthetie rubber.
The program, as originally planned, was some 350,000 tons of Buna 8§, 40,000
“tons of neoprene, and 60,000 tons of butyl. As the gituation becomes more
aggravated and the demands of the war more and more important, we in the
WPE have increased that program at various times until now it stands at some
700,000 tons of Buna 8, some 40,000 tons of neoprene, and butyl has been in-
creased to 132,000 tons. * o %

Dr. Comant. I don't want to take too much time. Just a moment more on
that.- We have conﬂieting evidence here about the quick butadiene program
from thig point of view. There seems to be two groups in the oil company; one
feeling that this program will senously interfere with hlgh aviation program,
and the other nof.

Mr, NeLson, That is right.

Dr. ComanT, May I dsk which group is right?

Mr, NELsoN. When it ever gets to & point where It interferes to a pomt where

we have to cut it out, we will have our other processes far enough along and we

. will not take a éha,ﬂce'by cutting down our other program by the full amount
which we can get the butadiene. Part of it will not interfere. The quick con-
version of the gas plant will not interfere.
* Dr. ComanT. There are others who also say that the whole program of making
any rubber from butylene is very bad because it interferes again potentially
a8 it does with the high aviation gas, whereas making it from butane—thig is,
of course, Houdry’s organization%uses raw material which could not, by any
conceivable imagination, go in high octane. I am interested in to whom you
turn to solve that, but it seems to be a tough problem.

Mr. ‘Nergox. Dr. Weidlein and hig technical committees which he gets out of
the oil industry—I depend upon him fo give me that technical information.

Dr. Conant. Even if this case involved high octane which involved the
coordinator?

Mpr. NeLsow., You see, he works Wlth technical committees of the oil com-
panies. Now, the question of whether it confliets with hundred -octane or does
not depends entirely upon whether yon are going to need this 100 oectane
gas over and above the program which has already been developed. Agam, I
say to the grain people, “You can’t assure me that you wouldn’t have grain that
wouldn’t confliet with food, which is just as important as 100 octane gas”
‘and they can’t. ‘While we have today a surplus of grain, I have the anthority
of the Department of Agriculture that by next year we will not have a surplus
of gram and should a drought come next year, we may have a great deficiency
in grain,

Now, as to the Houdry, T am not able to-devolve. I am told by Dr. Weidlein
that he ‘is not so sure that Houdry would do on a large scale. He felt there
was a very grave doubt whether Houdry was far enough developed so we could
take a chance and put Houdry in place of some of the processes in which he
had assurance. There are all kinds of charges made: that thig fellow ‘is inter-
ested ; Standard Oil wants to run out Houdry; that Weidlein is an oil man and
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he is vot interested in grain; this fellow is & grain man and isn’t interested in
he oil, .
E %Egu sit where I do and you see these charges and countercharges float by like
motion pictures on-a screen, - - : .

Dr. ComanT. You spoke about, in the beginning, that there might have been
mistakes, that if all processes had been reviewed, it would have been better.

Mr, NELSON. Yes. ’ .

Dr. CoNaNE. 'Who was the technical man in charge then? . e

Mr, NergoN. Dr. Weidlein working with Rubber Reserve. .o

The hearings, reported here as they were transcribed at the small,
intimate meetings of the Rubber Survey Committee, permit us to go,
behind the gloss of official pronouncements, prepared statements and
published accounts, to see how things functioned on the spot. Top
officials at a point of high national erisis are confronted with the
actions they have taken and are asked to explain the basis on which
they acted ; they are confronted with vital questions and are asked for:
the criteria by which they would answer these questions. Here is a
rare chance to observe the inside operation of the vast machine which
. onganized the war effort. Here is only the raw data. The reader may
interpret that data as he will. Yet, surely, it may be assumed that 1f.
there is indecision and confusion in the answers of the top official at’
. the highest level of war planning, this reflects an indecision and confu-’
sion that existed in fact. If Mr. Nelson cannot clearly say why A has
been chosen rather than B, or what the effects would be in terms -of
the demands for critical resources if A were substituted for B, then:
it may surely be deduced that the Government was without an’
effective mechanism for the rational resolution of the ¢ritical questions
of choice. Not only were the top planners heard. Those charged with
implementing the plan—the men in the field like Mr. Madigan who
was charged with the construction of the synthetic rubber plants—
also had their say. It was to be expected that, at.the level of action,
those brought in from industry to carry. out the task of building for
war carried with them the attitudes and the approach that some-
times worked effectively in the competitive free market economy.
If you had a job to do for the Government, the way to get it done was
to push harder, yell louder, grab quicker than the others who also
had jobs to do for the Government, “to bull it through.” But the.
totality of yelling, grabbing, pushing does not resolve the problem of
making the best use of critical resources; it does not resolve the
problem of choice according to any- criterion that is likely to be a.
correlate of the public interest. This approach is reflected, it seems to:
us, in Madigan’s testimony.® Nevertheless, this must be recognized :
Though this approach may be inconsistent with rational planning,
given the lack of systematic evaluation and the lack:-of technical
competence in government it is difficult to see what-choice the indi-
vidual had other than to act in terms of it. : — ,

Mr. MapreaN. About 2 months ago—I assume it was on the lend-lease basis—
I began to work on the construction of the plants, to establish a constriction
program. Y assume that the program that they had aiready started was what
they wanted to do. 1 tried to-familiarize myself with it by going around, looking
at what had been accomplished, and then I proceeded to try to put it in some kind
of shape, so that we could dovetail it in with the rest of the war construction’
program, because of the fact that it has all of the critical materials rolled. up in
one bundle. It just comes in the nature of practically being all critical materigl,

- & Proceedings (Mr, Baruch, Chairman), August 12, 1942, pp. 1-2, 6-7, -
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At the time that I went over, the process was pretty. well set, that is,-what they
Cwere going to use.

“(arbon-carbide was the one they were using.in the alcohol process, and the

0il companies had already had their processes approved by their commiitees, . .

We proceeded along that line to get the stuff scheduled, Well, it - went into
tremendous figures, and. then' we:found that everybody- was.just giving us a,
lot of approximate quantities on which they would be well Inside of. . 8o we
immediately stopped that by calling them all in and saying, “Yon ‘have to take
your flow sheets and get right down'into it and: see what compressors and what
vessels, and what descriptions, and what tonnages, were needed, and so forth.”

Well, it takes qulte 4 while to dé it, and it brought out the fact that there was
d'great variation in the amotint of érltical materials that they intended to use.
So' we-then: ﬁgured that we would have :to have -guite an organization, and we
credted one in New. York, made up of the front page of the hook here I am
telling you this in my own way. - . o

Mr. HANCOGK That is just what we want yoiu to do. v B

“Mr, MAbIeAW, Thit's Tight, - Now, on! materials, T can’t speak 80" learnedly on
that because I ean: only tell by the results "After Fou have. done-your work, 2
couple .of years, and if you are a.little aggressive, Doctor, you. know the right
places to get into and you just simply keep shoutmg until they give you what
You are asking for on one or two grounds, either ‘because they think you are
entitled to it, or in the gecond place, to get rid of you. :That kind of pressure -
mobably has gome effect: on upsetting our orderly system. . Some fellows are a
littlé more aggressive than others, and they just keep insisting and they try every
trick they caxn try. | I spent many years in this work in New York. * W

Dr. CONANT, * * * TLet’'s take the alcohel thmg, supposing somebody came
along and said, “I beheve we ought toput in another four units of the carbide.”
I take it that youriunit No. 4 iy engineerad, but probably :isn’t very. far along in
construetion, * * * Could you.do i, and. what would it cost to the war effort,
and how long would. you take to do 1t'? Bk R

Mr. MADIGAN’ well, T figure. that anythmg you’d put in riow i fhese plants
would be at soIme expense to samethmg :

+ DY, CoxANT. Granted,

~Mr, Mapigan, And you eould 3ust put ]t m Doctor, and that is all there is to:
l:hat I couldn’t answer your question. :

Dr. CONANT What I meant way, what kmd “whet ‘would you run into, what
would your bottleneck be? It wouldn’t be the amount of steel? The amount of
steel isn’t great Would it: be the maehme shops or copper, .or. the kind of a
place? . .

Mr.. MADIGAN Well I would rather ask you You don t mmd 1f I ask you a
questmn do you? ]

Dr. CoNaNT. No, go ahead : e C

“Mr, MADIGAN. What I am thinking about is, if you would increase the program
m the total amount of butadiene that we- contemplate in making-—your question
is along that line—then I would say that there ig probably not any great material
difference in whether you increase it in petroleum oOr alcohol, The’ equipment

_and the shopworls, and go forth,'is of a similar nature. "Now, I would say this
to you that' thére-is going to:be trouble; the only trouble that:we are-going:to
have. in-building-this- mbber program Would be in getting- these materials to
produce these plants.

- The picture is one of confusmn But this much ¢ can be S&.ld At
least men such as Madigan were habituated to- technical and organ-
izational complexit Perhaps ‘they "were groping because they
had not acguired Fand did not .yet recognize the need .for) the
techniques and. the basic table of values appropriate to choice and
judgment in strategic planning'—but at least they were groping. In
contrast; Jesse Jones and the ‘Government. bankers appeared wholly
1nnocent of ‘any such competence, and were apparently oblivious to
the idea that such a competence, involving the ability to deal with
technically complex problems in the frame of a particular and shifting
set of purposes and of resource availabilities, was relevant to the exer-
cise of the governing power they held and to the decisions they ma.de
For Jesse Jo ones, it was a matter of leaving it to “the boys” -
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*Despite the welter of confusion and ‘conflict; existing from the.time
he had first struck down the basic recommendatlon of ' the' NDAC,.
through the dogfight with OPC, the internecine conflicts over proc-
esses, and the culminating conflict on the alcohol process that led to
the congressional crisis: and formation of the Rubber’ Survey Com-
mittee, HMr. Jones blandly oemed that thele had béen. or ‘were a,ny
conflicts at all.”® P :

" Mr, JONES. We have been physmally handhng the problem at the suwestlon
of and in cooperation with WPB. We come in contact with OPC, because of the
raw materialg, and the fact that toluol and 100 octane gas must be coordinated
with this or we have got to work in with’ that proglam We have no difficulty
with any of them., We have had no suggestmns from’ any of them that’ have
not been adopted.  As far as I.know, there is no confusion about’ it except in
the public mind due to the testlmony and committee hearings and statemienta
made that don’t know anythmg about ity and some ‘WhO have e, purpose to serve
in doingit. * ® *

" Mi. BarteH. Yousay there have not been any conﬂlcts" Cone el

Mr. Jones. Notto my knowledge. - _j‘; T T

Mr. BAzuoH., Hasn’t it been over plocesses” . oo i

Mzr. JONES. W’lthm my own crowd not to my knowledge I‘-m'ean WPB and'
myself, ‘ EPERE _' E

Mr. BagucH. Theie has been no confhct a8 to processes‘? o

Mr. Jones. Not the slightest that I know about. We have followed the ad-
vice of experts, chemists, or whatever you call them. 1 don’t knrow anything
about rubber or ehemlstry We have naturally followed the best. advme that
we were.able toget,
. Mr. Barvcm. You put up the money and direct the process w}nch 1s glven you,
which is the best one under the circumstances? :

Mry. Jones. The best that we Knew how. We shot at any kmd that ﬂew that
looked like we could hit 1t It dldn’t matter Wlth us whether ’chez,r made the
rubber.ont of urige.

- When Jones was asked to. ]ustlfy the. seoreey clauses of the patent
agreements, he replied that he did not know about the patent agree-
ments go he could not very well justify the secrecy clauses.. When it
was pomted out that the technical information pooled between patent
agreement signatories or submitted to the technical adviser was:not
only closed to out51de firms but also to the War Production Board and
even to the Rubber Coordinator, Mr. Jores shock his head and said :
“that doesn’t sound like it is possﬂole » Here, assisted by his sub-
ordinate Dr. Hamilton, he is examined by the Committee.: To_ tret
the full ﬂa,vor, one must turn tothe tI"LnSCl‘lpt itself: 57- :

Mr Barve. Dldnt we hear Doctor, there was an. agreemeut between the
tire manutacturers and. the Rubber Reserve, or somebody, and Mr. Jones’ 01gani- .
zation, regarding the methods and the manner of licensing ? i1 :

Dr. HaMiuToN. It was the poohng of patents, and it was.in December..- . . .

Dr. ComproN. What provision had the. Rubber Reselve made for directing
all the energies of the industry. into.the development of: eompoundmg" ‘I'won-
dered if you could very briefly tell us what procedure bas: been taken for that
purpose. :

Mr. Joxes. We-would treat the.rubber.industry .as a. part of. ourself we ale
part of the rubber 1ndust1y, svorking with them, and relymg upon the,m, to do
the job. We have given them, we have made._the money. available at.all times
for anything that would make rubber I .don’t know whether I have answered
Four question or not. Do R
- Dr. CoMeTON. Well, up to. a. certam pomt Let me amplify it slightly.. Thag
arrangement hag been a_ contract—has it. not—between Rubber Reserve.. Go
and the four major-tire manufacturers? - R e T

Mr Joxes. Youmean on the polymenzatlon plants? Ll g

] Proceedlnﬁ (QMT' Baruch,-:chairman), August 19, 1942, n, 1.
- . f11d,, pp. 1418, :
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Dr, Compron. No, T mean to exchange and develop all mformatlon in regard
to compounding of rubber . .

Mr. Jones. Patents?

Dr. Compron. Well, patents and know-how and all information that they
have. -
- Mr. Jowes. That was all worked out in our office with the rubber peopIe

Dr, CordproN. Butitinvelves just the four major compames"

My, Jones, 'Well, more than anybody élse.

Dr. CoMPTON. * * * gecording to the record, in their earlier July meetmg,
about the middle of J uly, the RIFC entered into a contract, a legal contract with
the four major companics for the exchange of this information. But there was
there the secrecy clause which prevented the dissemindtion of the information
outside except under eertain conditions of necessity that were mentmned

Mr. JoNES. Are you famﬂlm with that, Doctor?

Dr. Hamurow. Not with this partmular ‘contract, but I think it ties in, Mr.
Jones, with the general plan of our having asked the chief rubber companies
to send us representatives, which was first done in July of 1940, and it started
the erude program. We had regular monthly meetings at which the rubber
companies, all four of them, had representatives. Then we got to the point
where there was a pooling of infeormation, and in December of 1941 we had
a contract which provided for an exchange of patent information. Since that
time, a1l of these companies have periodically had representatwes meeting with
our men and there was this arrangement thig summer, in June. 1 was not
- at that meeting, so I don't know a great deal about the details.

Mr. Jowes. I thought all that had been done in the latter part of last year—
sometime last year.

Dr. HamirToN. This is nothmg more than a reﬁnement of what has been
done There was a substantlal agreement as long ago as last \‘ovembm
o Dr. Comprow. That is true, between the rubber industry, as a’ whole, But,
this agreement that I am thinking about is the one that was signed on July 3,
1942, which arranges for the exchange of information between Good¥ear, I‘1re-
stone, Gtoodrich, and United States Rubber, and also the Rubbei Reserve Company.,
And this prohibits the dissemination of any of thdt information ouigide, and
that arrangement was apparently made contrary to the recommendations of
the technical men, the unanimous recommendation of the techmical men who
were-congidering the problem of how best -to develop that article. I am {rying
to find out the explanation, or what was the reascn or purpose of that arrange-
ment, * * ¥

Mr. Jores. The point is that Rubber Reserve made a deal with the four
companies.

Dr. Cosrron. Yes.

‘Mr. Jowms. And that was not mterchangeable—not avaﬂable Lo someone
else,

Dr. ComeroN. Right.

+Mr., Jowes, The technrigques, and so forth. -

Dr, ComproN. There are two problems that worued us somewhat in regard
to that. That leaves a considerable number of competent rubber companies
completely on the outside, and the other point iy the question—according to
thig ‘agreement the 1nf0rmat10n is also cloged to the Rubber Goordmator and
the WPB.

Mr. Joxes. The information is ‘not avallable to the Coor dmatm or WPB?

Dr. Compron. That's right. .

“Mr. Jowgs. That doesn’t sound like it is possible.. :

Dr. ComproN., Well, it doesn’t to-me, and that is Lhe reagon I am askmg
the question.

Dr, HamirronN. I think the explanation is that this contract is signed by
all parties who have contracts from Rubber Reserve for the manufacture of
rubber, for its account. Did you understand that the Defense Plans Corpora-
tion, which is an R¥C subsidiary, built these plants and actually constructed
them with leans from the RFC? And then the Rubber Reserve Company leases
them for a nominal amount and makes managerial contracts with the chief
rubber companies who actually operate them, and X think that the contract
ig signed by all of the rubber companies who are manufacturing for the account
of Rubber Reserve, so that everybody is manufacturing for the Government,
that is, the RFC has an interchange of know-how information. :

Dr. SOMPTOV But at the present time that involves just those four com-
panieg?
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Dr. Hamiuron, Well, yes, because they are the only ones who now have
actual rubber manufacturing contracts.

Mr. BarvucH, They are the only four people that can malke tires?

Dr. HaMiLToN, No; a great many of them can. There are 41 companies
altogether, but all of the tire manufacturing is being done by this group, and
I assume that anybody else may come under the provisions of that contract.
That is, anybody who ig manufacturmg for Rubber Reserve.

Dr. GOMPTON Except that there is no arrangement in the contract to pro-
vide forit. * * *

Mr. JoNES. We had intended to have enough of this, and let the little com-
panies, who are competent and who are interested, have a part in the program.
But, of course, we must rely upon the big eompanies for the main job.

Mr. BarvucH. WIill you look into that? Have you got abything else, Doctor?

‘Dr, Comrron, Yes; several more things. One of the reasons that I brought this
question out was because of the statement that the. relationships, between the
Rubber Reserve and the War Production Board on this matter, have apparently.
béen very smooth, and on this particular point, I am informed that the WPB
has been trying for some weeks to find some way of getting access to this com-~
pounding information which is essential to their job, and that they have been
blocked by this secrecy agreement. And as late as 3 days ago they got an
agreement with the legal representatives of the 4 companies, but. that legal
agreement was blocked by Mr. Crossland of Rubber Reserve, and that seems to
be one polnt in which the operations aren’t working very smoothly, and I think
that should be given some attention.

Mr, JonEs, Well, it ig the first T have heard gabout it .

-Mr. BarvcH. The contract itself, and the points that the doctor just ralsed
there are two points——

Mr. JonEs. They can’t have access to the formulas to the patents?

Dr. OOMPTON The patents and the know-how, because we are told that the
know-how is even more important than the patents, in much of this work.

Mr, Jowes, They can’'t have access to the patents and the know-how, and what
was the other point?

Dr, ComrToN. That the Rubber D1v1510n of WPB had thus far been unable to.
get access to information on rubber eompoundmg because of this seerecy agree-
1ment.

In the course of Mr. Jones’ presentation, it appears again a,nd again
that there was a lack of real knowledge of what was happemng, a Jack
of real competence to evaluate, much less direct what was being done,
and no responsible effort to work out a table of priorities and ascertain
relative resource availabilities. The role of Government is conceived
as that of effecting a liaison between business interests, and occasional-
ly of exerting the minimal control of the financial afrents interested in
the manner of rendering accounts. And that was all, It sufficed, in
Mr. Jones® view, to turn over the jobs to a few large concerns in. Whlch
he had personal confidence, and let them operate entirely as they saw
fit. Technical matters, he left to “the boys,” knowing nothing, and
caring nothing, about the issues involved. This is exemplified In the
excerpt which follows:

Mr. Barver. Can you tell me anythmg about this rumor of bring m«r in the
Phillips Petroleum now, they have been out of it, haven’t they?

Mr. JowEs. No; they haven't been out of it. They were one of the first we
traded with and they were given their instructions to go ahead. It was found
as we got in the msatter that they were using entirely toe much material, steel
and other materials, and we told them to stop work and the reason is, “You are
using too much material, whether you can bring it down or not, that is up to
you.” They worked on it and finally came back and did cut it about; half. They
have never explained to my satisfaction why they had so much material. At the

same time, they are reputed to have as many technical men in their organization
as_anybody else, and probably the tops. We couldn’t afford to exclude themn

=14, pp. 6, 7, 21, 22, 24, 80, 31.
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when we got them within reagon. We started them hack on the 5th or 6th to
“hit the ball,” They say they will be in production by April 1.

Mr. Baguon. What process is that? . i

Myr. JoNEs. The same as the other proeess They have ‘been making_butadiene
for years They have got their own process. We asked them to consider while
they were redesigning the steel—they did say that it wasn’t much of a job to
redesign. We asked them to consider the process, and from the report I read, I
couldn t tell whether they were for or against it. I said, “You have got to tell
us whether you are willing fo do this and whether you can do just.as good a job
with the Houdry processes.” They said positively that they preferred their
process, that they knew what it was and they had been making butadiene from
it and preferred not to put in the Houdry process.  So, they are goulg ahead Wlth'
their own.

Mr. BARUCH. On the guestion of processes, you recommend that we talk to

X Newhall and Weidlein?

Mr Jowes. Absolutely. T have been told that the Houdry process has not
been ‘perfected to the last stage If it was my. decision alone, I would decide
againstit for that reason ) : i ‘

* B B : % : * R %

- Mr,- JONES On followthrough of plant constructmn we have, in our R¥FC
department, Mr. Trancis, who is at the head of it.  -He has it broken down into
regiong .and he has got good men in various parts of the country to follow
through. ' The :purpose .of that branch of our organization is to visit plants
and see what they need and why they are not keeping up with theu' schedunle and
this, that, and the other.

That is-all bheing done: as perfectly asg we know how to do 1t Francis is a
competent fellow and he knows how to get work done. The men he has employed,
-they are all volunteers, all capable men and promment in their communities,
and they can'go around-and they know how to get in a plant without offending.
the contractor and things of that nature. I think it'is going along very well.

It -all depends, in“the last analysis, on every itemi:of material that we have
got to have. There is nothing more important to qur whole war program than
rubber. It is the boys aliocating the materials; and WPB don’t give them the
stuff, or can’t give them thestuff and naturally:it causes a delay. I mentloned
the procedures so as to let you know what I am relymg on, ¥ * #

* . . K B B . L. 3 - * N E )

~'Mr. HANGOCK. On this program »heing worked out on the quick butadiene by
the Coordinator’s group, we have had a good many 1mpressmns that that group
went ahead on their own withouf consultation with you in advance, or the Co-
ordinator. That is oneé of the conﬁmts that I thought was in the sxtuatlon, from
what we have heard. : :
© iMr, Jowes. Well, I don t thmk we: have allowed it to be a conflict, They did
"start and grab the ball, like in. gettmg the scrap rubber; they grabbed.that one
out right from under the WPRB, and thaf is where they. went to do that. They.
are doing their share. These’ boys over there, tliey have got a big organization,
and I think they started out on this qumk bus;ness on’ the1r owL, but we haven £
allowed it to cause aby friction. * * *
i Mr, Havcockx. But they don’t plan- to utlh?e the same process on the: qulck
butad1ene os Madigan has in his schedule? That is the way I understood it.
Mr, Jowzs, I' dor’t know: enough ‘about it:” I am trying to find out why we
can’t make the quick butadiene on the whole program; that iz what I am trying
to find out now, -That is what I am trying to find out from the experts.
Mr. Loupeci. How fa¥ along on that are you?  How far along on this guick
butadiene are you? Are you finding out whether you can get it into the pregram?
_Mr, Jowes. I don't know how far along I am, but I will have the answer pretty
goon. I dor’t think there is any answer except one. If you can do it for 6 months,
you can do it for 6 years. . Maybe a technical man might Enow better, * * *
I P O T R HLT R S *
Mt Hawcock. 'On the present plan, regarding’ the pooling -arrangement of
patents, involving the four companies, I think I understood correctly, but I want
‘to-be sure. .- Theplan-is not to have any new rubber companies do:the polymeriza~
tion processes, as far.as I know? Your plan:is to have:the products through
those plants utilized by smaill compames? Have I made my guestion clear?
They were discussing here about bringing in the small people.and I was wonder-
ing if you plan to bring them in as new contractors in the polymerization, and
bring them into the manufacture of rubber goods after that?



My, Jores. You mean hring a new manufacturer in?

Mr, Hawcook, Yes.

Mr, Jongs. A fellow who ig not our manufactura 7

Mr. Hancoor, Yes, . . .

Mr, JonNEs. I wouldn't see the purpose of that. We will take a fellow who
ig in business and knows how.

Mr. HaNcooK. Yes. But you spoke of b11ngmg in some small compames You
don’t intend:to bring them into the manufacture of goods after the four com-
panies. get through with the compounding of the rubber, the Buna 3? Is that
clear? . At what point are they going to come in? I got it from your last
remarks that you don’t plan to .bring them in. at all untll it gets to the manu-
facturing of Buna 8'into rubber goods.

Mr. Jones. I can’t answer that because it hasn’t come to me for a decigion, but
my thought about that is that we try to bring them in -at the point where they
should come in, where commonsense would tell us to do it. There is no sense .
of bringing them into the plctule earher and certainly, not too late that would
be my:idea about it. *.*. % . - . R -

* # & * £ AR N 3

Dr. ComANT. * % * I'd like to ask this question, to bring out agam the ‘organi-
zation rather than the technieal points—one of the companies that is now making
the lalgest amount of butadiene from oil is the Dow" Chemical’ Co:, but they
are not in your program for making any expansion. - And as far as' I kuow their
processes and their know-how are not being utilized in your program, I'am
not eriticizing thdt decigion, I am Just wondering whoe would’ make such- a
decision? ) o

My, JoNes, Well, they are in the program somewhere,

Dr. Comant;, They are in the styrene but not' making butachene I just
wondered who' wonld make that dec1smn Somebody must make the dec1s1on'
not-to'ask them to make butadiene,

Mr, Jowns., Well, I assume that the techmcmns d1c1

“Dr. Cowant. Db Weidlein?

Mr. Jowes. Yes. If has never come up to me, I haven't heard of the quesl:lon
of ruling down on it, because 1 think thig is a very competent ‘brganization.

Dr. Cowanr, But you would held Dr. Weidlein responsible¥ * Or Mr. Crossland
respensible, who in turn would hold D1 Weidlein 1espon51ble for such a deasmn?

My, Jowes. Yes.

Dr.:Compron. T think the same sort of question gomes in regard to utlhzmg
the know-how: of the Du Pont: people, for example; in the matter of polymeriza-
tion, because. I:believe they were not blought into the practmal dlscusswns of
polymerization, . . RO . Co

.Mr, Jongs. DuPont?, - . . 1 . B AP '_ o

Dr. CourroN. Yes. Although;,they;have.—had- the‘ -larger_,b_ackground-for the
neoprene, but they were not brought in to help in handling the problem of Buna-s :
which ig.a somewhat analogous problem.. -

My, Jowes. I don’t think they have been ever 1u1ed out but pwbably i:heyE
havenever been asked to get.in. ;

Dr. CoNant. There is another gimilar queetmn We have, run 1nto-a.good dea1=
of discussion among two sroups of 0il. companies, .as.-to. whether or not your
program of butadiene from ofl is in- dange1 of upeettmg the progra.m for hlgh
aviation octane gas.. . e i

Mr. Jowes. I don’t think so.

Dr, Coxanr, May I ask on whose techmml Opllll()ﬂ you rely 011——We1dlem‘?

. Mr:.Jones, The OPC boys and Wejdlein.. L :

Dr. Conant. The OPC group? s

My, Jongs. Yes, and Weidlein, We have talked aver these thlnvs ERPEI

Dr, CoNANT, Iam Just getting your.views. .

Mr. Joxes. Lwillbe right back.

The committee tried to discover who had madeé the complex techmca]f
decisions which' determmed Lhe essentml st1 ucture of the synthetlc_
rubber program.® o C

D, Conant, I wonder if 1 could ask you a questmn .or two, The way in
which these comphcated techmcal decisions whlch are involved are made For

% Id., pp. 8,4, 6,11, 12x 13, 14.
81939—H9——6
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example, when you decide abott a process, what people do you consult, and how
doeg it flow up in the organization to you?

Mr. JoNes. Weidlein, Crossland, and then me,

Dr. Conant. That is your chain.

Mr, Jones. Yes.

Dr, CowmaxT. So the decision on technical matters, ‘Weidlein, Crossland, and
then you? .

Mr. JonEs. I adopt their recommendation and back them up, and if they make
mistakes, I am publicly responsible. I mean by that I try to support the boys
and do the best we can to do the job. I know nothing about the technieal
phases. I have confidence in Weidlein and Crossland.

Dr. CoNANT. Where would Mr. Newhall’'s recommendation come into that
chain?

Mr. Jowes. We work just as close to Newhall as one section to another. We
aré in constant contact with him.

‘Dr. Coxant. Supposing on & matter of policy, for example, of expﬂndmg your
program or decreasing it, would Newhall, Crossland, Weidlein—would they all
be in a committee together?

Mr, JoxmeEs. That would be decided by Newhall and me. I mean we would
naturally get our recommendations from the boys, from the technicians, but we
wonld make the decisions,

Dr. Conant. And, on technical things, both Newhall and yourself would rely
on- Weidlein?

Mr. JoNES. Yes.

Dr, ConanNT. There is no other technical group except under Weidlein?

Mr. Joxes. That is all I know of. I understood that he was head of a group
of some 20, 20, or 100 technicians. I don’t know how many, but I was asked
by a Senate committee to give them the names of these technicians, and I asked
for a Hist of the nameg, and they gave me a list of about 160, and I didn't submit
the whole list. I got reprimanded by the chairman and when I did send it, X
only sent about 30 names. It looked foolish to me. I didn’t understand how he
could have 100 fellows conferring.

Dr, Cowant. Where would Mr, Nelson's anthority come in? .

- Mr. Jowes. He would rely on Newhall and me. No conflicts there at all.

Dr. CowanT. But you and he would agree.

Mr. JoNES. Always have.

¥ * S "o ® # *

‘Dr. Comrprow. Well, I had 1 or 2 questions that came out of the discnssion.
One ig this: Is there any definite veto power any place along the line in regard to
any new process or program? Who would have the final veto power that, per-
haps, 2 or 3 people get enthusiastic about it, and some are not so sure, and who
has the final veto power on that, on that situation?

Mr. Jowems. On the process?

Dr. GOMPTOV Yes. A procesgs for preducing some new iype of synthetic
rubber.

Mr. Jowes. 1 don't know that anybody has it, We always agree to get along.
We don’t have any difficulty about it. -

Dr. Compron. The question hasn’t arisen yet?

Mr. Jones. We don’t have any disagreement about it. )

Mr. BagucH. As I understand it, the process might come from you and go to
the WPB, or from the WPE to you.

Mr. JonEs. And we operate together.

Mr. BarvcH. Yes. I'm glad to know that you don’t have a different opinion
from the Secretary of the Interior.

(Discussion off the record.)

Mr. JowEs. We get along well, and our dealings are with DaV1s, and Brown,
and Gary. And the boys seem to know their business; at least they impress me .
that way. Maybe it is because of my ignorance, but we get along all right.

Dr. Coxnarnt. Bupposing there was a disagreement between that group that you
named and Dr. Weidlein? Who would resolve the disagreement? You would,
I take it If the group that you spoke of, working under the Petroleum Coordi-
‘nator, should disagree—shall I say—with your group, Madigan and Crossland,
who would settle the difference?

Mr. Jowes. Well, it just hasn’t arisen.

Dr. CoxanT. You don’t cross the bridge until you come to it?
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Myr. JongEs. We don’t have much trouble in getting along.  We don’t have any
trouble.

Dr. Conant. Well, I J'LlSt wondered who would settle it if you dld have a
dlfference

Mr, Jowes. The boys would settle it themselves. They are in agreement be-
canse I haven’t seen any indication of anything else.

Mr. BarucH, You must have arrived at this, that you have got 60 percent or
65 percent of the petroleum, and 35 percent alcohol and that was arrwed at
by the discussions;is that right?

My. Jowes. No; that wasn’t the way it was arnved at at all It was arrived
at by the Gillette Gom]mttee. ) ] :

" (Discussion off the record.) :

Mr, Jones. We were told how much alechol was available, . There WAag none
except a little synthetic. Ibelieveby Galbon-(]axblde :

Mr. Barvomr.. What do you mean? -

Mr. JonEs. Well, the Gillette Committee - got: started and the boys found -
some mote alechol, and we were told, along about the 1st of May, or.the 2d or
84 of May, that we could have-a certain amount of alcohol, so we immediately
tied that into the program instead. of the other: And, on the 25th we were told
that we would have encugh to make it up to 200. . And - we immediately tied
that in, and so, the Gillefte Committee is entirely respons1b1e and due Whatever
credit there is for having rubber made from alechol.

Mr. Barvcu. As I uoderstand it, then, when you started to make your syn-
thetic rubber you were advised that there -was no alcohol from which you could
make it? So, any aleohol process would have to be ruled out because of that
And, therefore, we don’t-want to go to the petroleum; ig that it?

Mr Joxes. I didn’t know yon eould make it out of alcohol, T thought that
_all you could do with alcohol was to drink it. I really didn't know that you
could make it out of alcohol. : : EER

My. BarvucHE. But, as I understood it

Mr, Joneg, I always understood that you make it out of petroleum,

Mr. BarvoH, But you were moved to your dec1s1ons by the statement that
alcohol at that time was not available? -

Mr. Jores, I:didn’t know it, but the boys found it out. I found 1t'out-18.ter
The decision was made before it ever came to me on that,

Mr. BarvcH. In other words, your program makers were. adv1sed that thele
was not sufficient alcohol, even if the alcohol process was available. And after-
ward you found, or that committee found, that there was avaﬂable alcohol 50
they went for thls 220,600 tons which came from alechol?

Mr. JonEs. When the fire. got hot, the boys found aleohol and we put it mto
the program, . _ . : R

* * * * _- x| T * ) R *- .

Dr. CouMPTON, Then, I have just one more question, Mr. Baruch. In regard
to the plan to go inte production of butyl rubber, do you happen to know on
what scientific basis or on the basis of what scientific recommendation that
decigion was made, and whether WPB techmcai staff was consulted m connection
with that¥ -

Mr. Jongs. Well, of course, we look entlrely $0 Newhall for the WPB and he
was in on it, so, I think it is like this—the technical parts, I haven't had much
to think about or say about, because I don’t know anything about it.

The Survey Committee in its report condemned the administering
agency roundly and bitterly. - It found such “overlapping and con-
fusing authority” that it was “unable to determine, in spite of many
inquiries * * * where the responsibility has lain for many. of the de.
cisions which have been made in the past 8 months.” It saw “bad -
admlmstratlon” behind many of the “adjustments and readjustments-—-
a ‘stop and go’ policy.” It deplored the fact that “because of the
shortsightedness and failure fo act on techmcally sound a.dwce, we
must now proceed with insufficient experience.”

The Committee put its finger specifically on the lack of technio-
logical competence, on the failure to develop facilities for objectively
evaluating processes, methods, technical suggestions; and failure
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to work out procedures-for: l'esolvmg controversws, controllirig pri-
vate pressures, searching out information prerequisite to the formula-
tion of sound policy, and undertaking the overall planning that was
an absolute essential to a Successful progmm It summarlzed its
views as follows: ' . Gl e -
' The productmn of synthetlc rubber represents an estment exeeedmg $600
million and is one of the most complicated techmcal prOJects ever undertiken

in.this country. :Yel, in none.of the Government dgencies has there been &
clearly recogmzed group of mdependent experts to make the techmcal ’d e1smn_s

tees drawn from industry.” . .

* * * L T . : i i
The faflure of the Government to prov1de a: elearly recogmzed group of
independernt -experts who: would.make technieal decisions has added: greatly
to the publie confusion and uncertainty. -The reliance on cne part-time technieal
_adviser, aided. by -committeas drawn from -industry, has; in-the opinion: of, the
Committee; been [insufficient for-the:development :of an entirely new industry
involving -an:investment exceeding: $600 sillion, The -technical:.adviser .has
testified that on+more fhan. one: oecasron he requested the appomtment of an
adequate technical staff.

It would: have been wise: admmlstratwu for the oﬂimals ins charge of pohcy
to- have -delégated -to ‘a competent: technical staffi the -function of: eollecting
information -about: various -processes. . Such -a - staff;.should--havebeen: relied
upon for supplying through regular channels the data;on swhich all important
decisions: were made.  Instead of such orderly ‘methods.of procedure -we found
many evidences of -a. chaotic situation in. which nontechnical .men: have made
decisions without econsultation with subo1d1nates nommally 111 posmons of
responsibility.® ;

The Comniittée asked “Whether the present mdmmlstra,twe organi-
zatmn s such as to insure the effective carrying ‘through' of the pro-
gram,”and: a,nswered itself, “It is net.”? The Committee therefore
recommended “a complete: reorcfamzatmn and consohdatlon of the
governmerital hgeneies concerned[ with. the rubbér program.”

The Committes asked that the WPB assume to itgell all the power
-and respons1b111ty for-the rubber program,-and ‘that. it delegate its
full ‘powers’ to a ‘Rubber Administrator, the.so-called Rubber. Czar.
Under him there was to be established a Technical Division;s¢hich
woulct’ concern 1tse1f Wlth “Varmus ph‘rses o:E research end develop-
ment.

E k) Rubber Report 13 )

In his book, op. clt supra note 20 p. 413 Mr. Teese Jones Writes: )

“One unpar; donable erfor in the Baruch committee's report, and one undoubtedly prompted

by a disposition to be-eritical-(a dispesition which Dr. Conant and Dr. Compfon’ did not
share), was the statement. that.we had the service of:only one part-time rubber-expert:
selentist-chemist, in domg this’ blg job,  Ag a matter of fact we had the help and services
of most of the experts ‘chiemnists, and sclentists of the rubberindusiry, the oil indudtry,
and fhe chemical industries. ’I‘lue, they were net ¢n our payroll; bat the Teaders of these
iﬁduﬁ%gs had put thelr ‘experts at our disporal in a patrintm way, and without cost to

] : e

The piciure whieh Mi Jones hers Implies of “most of h‘e” many theusauds of “oEperts,
chemigts, -and scientists of the rubber: industry,-the oil #industry, and:the: cherieal- in-
dustries” hurrying down to Washington (without comepensation) In ‘order to assist the
trio, ““Weidlein, then Crossland, and then me” ‘in ifs-deliberations, ‘is somewhat fantastie,
What. is, perhaps worth commenting on iz the apparently.complete misunderstanding of
Mr, Jores of the nature of the crificism which was¢ leveled at his adniinistration,  The
Committee did #0¢ deny.that Dr, Weidlein had heéen assisted' by the employees,of the firms
concerned. It stated specifically that reliance had been placed in “one part-time technjcal
adviser, aided by committecs drawn from indusiry.” . What it called for was “a clearly
recognized group of independent experts.”” [Our emp,hasm 1.

One wonders whether Mr. Jones was ever willing to rely on' the- opinions ‘and advice of
eommittees of business experts on the loans, mterests, fees, and payments made to-those
sam(]e: c{:onceg}&s by the RFC .

at p N
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. Sinee “good administration dictates that the Rubber Administra-
tion use the available facilities of other governmental agencies in the
execution of its program,” it was recommended (1) that the Petro-
leum Coordinator be charged by the Rubber Administrator (e) with
research into problems connected with the production of butadiene
from petroleum, and perhaps (b) ‘with supervising the operations of
the petroleum-butadiene plants once they are constructed; and (2)
that the Rubber Reserve -Company through. its Construction Division
be charged with the “construction of all plants under the rubber pro-
gram” including “the construction of all plants and equipment con-
ceirned with the production and purification of butadiene from
petroleum.” oo ST e

Except to suggest certain-additions, however; the Comimittee asked
for no changes in the actual program as it was then scheduled. “On
the contrary, for reasons already noted, it froze the program and its
processes. The new Rubbér Czar, whoever he might be, wis directed
to “bull the present program through.” . ER 5

The Committee report, published a month after the Committes liad
started its work, had a tough drastic tone. It tongue-lashed the ad-
ministering agency in a way that must have been gratifying to a num-
ber of people and which, no doubt, cleared the air. But the Com-
mittee’s recommendations had only a mild impact on the program
itself or on the source and nature ofits administration. '

The program was frozen in the form and magnitude already con-
tracted out, with certain additions asked-for. Further evaluation,
choice, technological revamping or replanning vwere all to be put
aside—a recommendation that would inevitably limit greatly the pos-
sible value or significance of the new Technleal Division.  Such'a
division might be usefil in ‘the ad hoc search for information or in'
the organization of a research program, but it could play no decisive
role inpolicy formulation,’ . Tl T
- Paradoxically the Baruch committee, in spite of its condemnation
of the administering agency, permitted and/or recommended that
operativé control of all the remaining vital phases of the rubber pro-
gram, namely plant construction and finance, be left in the hands of
that same administering agency. Eventually the Rubber Reserve
Company would be in charge also of plant operations.. =~~~

There remained for the Rubber Director only thefunction of
superexpediter, whose main job was to get the critical equipment and
materials for the rubber project in the face of the competing needs of
other phases of the war program. o R
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CHAPTER VII - ——
SECOND LESSONS - R

National policy for the development of the new industry had now
been fixed. Investment costs and operating costs were to be borne by
the Government. The plants were to be owned by the Government.

" But the planning of the industry was not. Gtovernment planning. The
very conception of the new industry was a private-company concep-
tion. Policy was the projection of private-company policy, planned
from the point of view of a few great companies with a commercial
interest in the development of a synthetic rubber of a particular
character and kind. o _ o

- No discredit is due those private companies because they formulated
this program and pushed it through the political mill. Theirswas the
basic research, the painstakingly acquired technological concepts and
the operating know-how. In the formative period, the question did
not arise as to a choice between their program or some other. They
pressed for action in the face of official passivity and even antagon-
1sm. . They offered a program. The alternative was not their pro-
gram or some other, but theirs or none atall. =

The role assumed by the Government was not to plan but to finance.
Insofar as there was a distinctive voice of Government, it was the voice
of the Government banker. The Government did not plan; it bar-
gained. It negotiated with the intention.of striking a deal favorable
to the Treasury. It saw its task as that of buying W%lat was offered as

" cheaply as possible. It looked for “reliable” companies. It did not

look beyond the particular bargain to that total framework, created by
the cumulation of bargains, within which the operations and subse-
quent development of the industry must take place. '
~ The Government arranged for its plants to be operated by private
concerns at cost, plus a fixed fee, and for its research to be done by these
firms for a fixed fee. The drives to efliciency and progress supplied by
the pressure of competition, the promise of profits and the fear of loss
were absent. No consideration appears to-have been given to the need
for substituting an alternative to the traditional incentive. It was
thought to be enough to put fabrication and research into the hands of
reputable private concerns, In that way the Government supposed
that it was relying on “private enterprise.” It was not relying on
private enterprise for, here, there was no enterprise. It was relying
rather on a peculiar breed of officialdom. The difference between

corporate and public officialdom is not a difference in kind; but a
diﬁ};rence in the nature of the pressures under which they operate.

"Remove the pressures of market competition and the force of the profit

lure from the corporate executive, put him under the Government
umbrella, and he becomes a kind of public official except that his
responsibilities are less clear, he is less accountable for his acts, his

80
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loyalties are more likely to be divided and the satisfaction of his ambi-
tion is less likely to be related to the successful accomplishment of the
public tasks. The problem is to introduce into Government enterprise,
whether run by public or private officials the drives to efficiency and
the incentive to progress that will take the place of the kick of compe-
tition and the promise of profits. This is & point to which the Atomie
Energy Commission and the weapon builders might well now give
heed. : - : : : :

Nowhere was the failure to foresee the effects of the immediate bar-
gain on the long-run structure of industry operations more clear than
in the patent agreements. These agreements virtually eliminated all
incentive on the part of thoge who entered into them to seek further
to develop the technology of synthetic rubber in the areas which they
covered. Indeed, they created a strong and positive disineentive to the
pooling of knowledge by operators of Government plants, to the ob-
jective evaluation of alternative processes by such operators, and to the
standardization of processes. -The system for financing research was
through the straight cash handout wherein no attempt whatsoever
was made to link payoff to accomplishment. And, finally, the freedom
of operators to change the processes used in the Government plants,
incorporating into these processes modifications on which they held
new patents, created barriers to the sale of those plants after the war
to any firm other than those which operated for the (Yovernment.

Failure to take account of the need for incentive to progress and
efficiency could beexpected to result in technical stagnation. Failure
to seek a cumulative release in patent claims could be expected to nar-
now the potential market for the postwar sale of the plants, and hence
reduce the possibility of creating a competitive basis for the future,
privately owned synthetic-rubber mdustry.

Most serious of all, in & war emergency the (overnment failed to
plan in terms appropriate to war strategy. In the war economy, price
provided no index of relative real costs or of the priority of objectives.
An alternative table of values was required to guide planning and to
enable technically complex choice to be made on a proper basis. Such
a table of strategic values and relative scarcities was never available
for the critical development of a synthetic-rubber program.

The administering agency did not develop the technological compe-
tence needed to evaluate the plans or processes offered by the companies
and outsiders, or to shape the program to the needs of war mobilization.
The Government had technical experts, laboratories, and experimental
tacilities, but they were not incorporated into the processes of social
choice and evaluation, i. e., into the essential process of governing.

The governing agencies had no alternative but to leave technical
evaluation to private officials who at least could evaluate operational
feasibility. But this meant that the conflicts which central planning
should have foreseen, were not foreseen; that the strategic criteria
and the relative availabilities of resources which should have been
taken into account, were not taken into account.

"The results were as might be expected. The program was adjudged
technically feasible by the private companies, and it was technically
feasible. It worked, eventually. The program was adjudged com-
mercially sound by the private companies, and it was commercially
sound. Fventually it was proven to be a good moneymaker. These
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two: evaluatmns—teohmcal feas1b1hty and - commereial soundness——
were within the orbit of private-company judgment. . But the indi-
vidual firm could not and did not take into aceount the priorities of
strategic objectives, the shortages, the noncommercial values, The
firm planned with these things left out of account: The result was
to be failure to produce what was needed according to the timetable

- of scheduled requirements, and the useless and dangerous dlsmpatlon
of resources greatly needed for the war effort.

Congress was not designed for technical plannmg and choice. - A
congressmnal 1nvest1crat1ng committee 1s not the place to work out the
complex organization Tofa new industry. Yet it was Congress, through
its 1nvest1gat1ncr comnmittees, inexpert-and ill adapted to such a task;
that rightly challenged the program and forced through the changes
that were tosave it.-

-~ Against the solidarity of oﬂicmldom and the clique of mmdels, Con-
gress provided a court of appeal for those who would challenge the
orgamzatlon direction, and inequities of the program.

Those who fought from the outside were often as self- 1nterested
as were the insiders. Few were nonpartisan. -But under the circum-
stances, rather than minimize partisan pressures, 1t was best to encour-
age and bring partisan pressure groups into play around the whole
eircle. In this way considerations which might otherwme hmre been
n eglected were at least brought into view.



CHAPTER VIII |
PROGRAM AND PERFORMANCE

The Rubber Survey Committee consisted of knowledgeable men
assisted by a small staff of experts, but the Committee was not a Board
for the technological evaluation of the program. . The competence re-
quired for such an evaluation is slowly evolved and hard to come by:
Moreover the Committee did not. have the time for any considered
evaluation, and did not attempt to judge between processes or between
rubbers. Its technical investigation was a quick look-see with a three-
fold purpose: , DR : co

(1) To check the claims of those outside the program in order o
find out whether there were any technological miracles on the horizon.
It concluded that thers were not—that all alternative processes re-
quiréd development and testing and involved chance and uncertainty.

(2) To determine whether the processes scheduled to be brought
into operation were technically sound. 1t concluded that they were,
in the sense of being “ultimately workable.” - ' :

(3) To determine whether the production time schedule was likely
tobemet. It concluded that it was, provided the necessary equipment
and materials were promptly forthcoming and no unforeseen difficul-
tieg should develop. = Here, the Committee relied on the qualified con-
fidence - {and reflected the anxieties) of the industrialists with “the
plans in hand.” . ' ‘

Having made these determinations and working under the general
assumption that any drastic changeover “at thig late date” would be
undesirable and disruptive, it concluded that the program should
not be changed by reason of the technical characteristics of the proc-
esses contracted for, or by reason of the qualities of the synthetic
rubbers scheduled for production. o .

‘We have seen that certain critics predicted an insoluble conflict be-
tween the aviation fuel and synthetic rubber programs to.the extent
that the latter depended upon hydrocarbons derived from petroleum.
The Committee minimized the danger of a real resource shortage, sug-
gesgingaghat the problem was chiefly one of improving the allocations
system. : o ' e JURT

® Rubber Report, p. 48, ) ' ) g s
“Much has been said of shortages of critical materials. There are two kinds of shortage':
The first where there is not enough to go-around for essentlal purposes; the second type
of shortage is where, though sufiielent exists, it is short in the senseé of not bein avaﬂabﬁe
when and where it is urgently required. There are a few materials short in the Hirst sense,
bu}:. many have been ghort in the sense of failing to be where needed when needed. : . .
Thig has been due to permitting materials to be used for purposes not essentlal to the
conduet of the war; to the lack of a vigorous policy of conservation, inventory control, and
the finding of subsiitutes; and, most of all, to the changing, complicated, and ineffective
efforts at material distribution and priority control.” . . . :
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The danger of a conflict between the demands of the synthetic
rubber program and those of the high-octane fuel program, is lightly
dismissed:

It is our conclusion that, while the possibility of a conflict between the twe
programs does exist, it need not become serious if the possibility is recognized
and if the administration of:these two closely related enterprises is properly
integrated. * * * .

If and when the armed services should decide that the larger quantities of
high-octane aviation gasoline are needed, there are ways by which this demand
C?;nté: ﬂlénei: by the industry without diminishing the flow of butylene to butadiene
D! A . .

The Survey Committee satisfied itself that the Rubber Reserve pro- |
gram would enable America “to survive the rubber crisis without
serious impairment” to its military program or domestic economy.
Nevertheless, there appeared-to be cause for alarm. Out of the 224,000
tons of rubber scheduled to. be held in stock at the end of 1943, the
Committee regarded 120,000 tons as & necessary working inventory,
anfd considered the remaining 100,000 tons as an insufficient margin of
saiety. S -

The Committee did not take into account the limit of substitutability
of synthetic for natural rubber; i. e., it did not indicate the natural
rubber required as a proportion of total robber consumption. This
failure, perhaps due to the lack of reliable technical information,
greatly changed the significance of the Committee’s prognosis. Thus,
postwar strategic planning, even in 1951, assumed a natural rubber
requirement in the neighborhood of 20 to 25 percent of total (syn-
thetic plus natural) rubber consumed. At the tinie of the Baruch
report, a similar estimate of the natural rubber requirement might
have run to 50 percent or more.®

 The effect, of taking this factor into account would have been (1) to
seale down sharply the prospective real value of the marginal synthetic
rubber output called for in the completed program and to raise the
question whether, in the light of competing demands for all resources,
the planned level was not higher than it should have been, (2) to
underline the need for a vigorous quest for natural rubber or substitute
polymers, and more research directed toward minimizing adjustment
lags or otherwise reducing the strain on stocks of natural, and (3) to
require that plans and requirements be adjusted in the light of the
reappraisal of probable supplies. - )

- A recaleulation of the Survey Committee’s balance sheet, taking this
factor into account, would have indicated the prospect of a growing
crigis in the need for natural rubber, likely to deepen as the war con-
tinued. It also would have indicated the probability of a large over-
fow of synthetic rubber into nonessential civilian uses from 1944
onward. Tt could have been anticipated that under the Survey Com-
mittee’s plan a surplus of synthetic would exist side by side with a
‘shortage of those high-priority products requiring a-large proportion

“T1d, pp. 40, 41, . ' )

. ®The (?ommittee’a mistake reflects the lack of essential technical knowledge required for
gound planning, The “expert” opinion of the Rubber Reserve had vouchsafed before the
Committee that “no more and probably less” than 10 percent of natural rubber was (in
1942) required in combination with synethetic and that “we could get along without ernde
after 1844, At the end of World War II about 30 percent of overall rubber requirements
were for natural rubber, and items of the kighest military priority such as large trnck
and aircraft tires had to be made entirely out of natural. Subsequently, during the post-
war period, the industry has shown itself reluctant to use less than 40 percent natural,
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of the natural. Thus, the Rubber Regerve program, with or without
the incorporation of the Survey Committee’s recommendations, ca,llled
for the production of synthetic rubber in excess of all essential require-
ments. Under the circumstances of full economic mobilization, an,
ultimate goal that is too high is as much a% inst the public inferest as
one that is too low, for it can be achieved. only by sacrificing other
war mobilization goals.® : :
Granted that a. certain quantity was absolutely necessary for the
prosecution of the war, this could not justify building capacity to:
produce any guantity of synthetic rubber. An annual output of 200, -
000 tons of synthetic rubber might be of incalculable value for the war
economy. But the 300,000th ton would be a lesser importance. When
500,000 tons were produced, rubber might be available for uses that
had no strategic consequences. And the 800,000th ton might have no
value at all in a war economy. Clearly one could not logically estab-
lish the need for the 800,000-ton program on the grounds that 200,000
tons were prerequisite to victory. Yet this is what the Survey Com-
mittee did. It “sold” the program on an all-or-nothing basis, It made
no attempt to evaluate the various possible levels of synthetic rubber
output against alternative uses of the resources required to produce
those increments to output. And even:if the Committee had sought
to make this evaluation, it probably would not have been possible to
do so, for the data and organization required for such a determination
were lacking, This was a shortcoming nof limited to the Survey Com-
mittee, but one which pervaded the whole spectrum of war planning.
The generality of the. failure made it no less telling, however. - The
initial absence of planning based on such an evaluation was bound
Inevitably to.result in delay, wastes, and conflicts. St
Summarizing the approach.of the Committee: It accepted the Rub-
ber Reserve processes as ultimately workable; and. refused to-attempt
aTesvaluation of processes or:rubbers on any other ground. It declined
to take upon itself the task of modifying the technological siructure
of the program in order to minimize the possibility of conflicts with
other war programs.- It did not consider. the modifications:of program
STt fa gobering to realize that-Germany condueted a mechanjized war of great range and
indubitable effectiveness with the following consumption of natural and synthetic rabber
during the war years. = - : : . - o P
‘ D Gﬁnmmptioﬂ of rubber in Germany

- [In metrio tons, eqirtyalent to long tons]

e : - : : In'Ger- | In occu- | Totalin:
Year . . . .-+ | Natural |. Reclaira ; many- pied. |Germany

- 97,600 26,000 |- 8000 |0 - ___; 131,000
61,000 34,000 | . 109,000
21,000 46, 000 3, 600

22,000 |- 46,000 119, 560
26, 500 40,000 136, 50

40, 000
____________________ 8 108,872 |- e | e emnn

a Production. N

Figures are from the Rubber Reserve Company, op. cit. supra, note, p. 47, .

Any comparison of German war consumption of rzbber with American consumption mest be
qualified, of course, by recalling {&) the Germgn prewar military bulldup, (b).the size of the Ameriean
economy and the extent to which if is geared to automotive transportation, () the long communica-
tions required by the American assaults as compared to the central position from whick Germany
waged her offensive, .
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goals in terms'of a possible conflict with more essential end-use require-
ments for the same resources. - Placing major emphasis on the dangers
and possible disruptions of change; the Committee froze the program
qualitatively,  Quantitatively it only suggested certain additions to
the program as'a margin of safety. C S
© It recommended that the'ceiling on Buna S rubber be raized from
705,000 tons to a level of 845,000 tons. This 140,000-ton increase
© was to-be based; first on g 100,000-ton increase in butadiene capacity
along the “refinery conversion” route, with corresponding inereases
in'styrene and copolymerization capacity. This expansion was pointed
dbove all toward 1943 a year “so critical for the rubber situation that
theé production of 100,000 tons more or less of Buna S might be the
détermining factor in'the success of our military program.”*® Sec-
ondly; there was suggested a “later construction of a 27,000-ton (alco-
hol-based) ‘butadiene plant and 4 -30,000:ton polymerization plant to
be'located near the center of grain production” if the Rubber Director
should =0 decide duritig the spring of 1943 or thereafter. The Rubber
Diréctor was never to-request this expansion, -~ = - ! -
The Committee also recommended that planned capacity of neo-’
prene be increased by 20,000 tons to a 60,000-ton total. This recom-
mendation, made in spite ‘of the “relative high costs of neoprene in
terms of critical materials and electric power,” was based solely on the
proposition that “Neoprene is the one synthetic rubber which has
ecn shown to'be the full equivalentin quality of natural rubber for -
combat and heavy-duty tires.”  ‘The incident of neoprene stands as
a'monument to the paucity of the reliable technical information pre-
requisite to overall planning. -~ - o co
TFuarther it was recommended that -another rubiberlike substance,
thiokol, supposedly: useful for the recapping of tires, be increased
from a privately plahned capacity of 24,000 tons to a new level of
60,000 tons., Because<of the ‘availability: of reclaimed rubber the
thiokol program was suspended. in: March 1948 and later was can-
celed altogether, = "o oo e o e S e
- The Committee attached an overriding importance to the produc-
tion of the full quota of synthetic rubber in 1943.5 - This emphasis on
the importance of 1943 was fully -in-accord with' the. milifary time
schedule. The Germans had cleared the Crimea and had pushed to
the foothills of the Caucasus. In the north, the Russian and German
Armies were joined in the ultimate test of Stalingrad. During that
August in 1942, G2 reports which reached President Roosevelt already
conceded . a _complete German vietory at Stalingrad, and wrote off
the Russian armies there as lost: Since February 1942 the British
and American Combined Chiefs of Staff had been ﬁasing their prepa-
rations on two.alternatives, a limited invasion of the European Conti-
nent during 1942 should it be necessary, even at great cost, to relieve
the German pressure on the Russian front, or a full scale, cross-

% Bubber Report, p. 41, : o : :
..5TAll' the efforis of the Commitiee were pointed toward meeting the crigsis of 1943.
Again and again the point is_ made that it would be in 1948 that the margin between supply
and reguirements would be dangerously close; that in 1943 a supply faliure might wreck
the military machine and bring disaster in the fieid of batfle; that because 1943 war go
important, the program dare not be tampered with, The test was to be 1943, Statements
to-this effect can be seen on pp. 7, 8, 16, 17, 34, and 41 of the Commitiee's report.
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channel invasion of the continent in the spring of.1943. . The north
African operation was later added as a means of coming to grips with
the Germans during 1942, L SO LT AT
. Thus everything indicated an enormous demand for rubber-bearing

equipment in this last half of 1942 and during 1943 to support the
" operations of our-allies, to make possible our own;military buildup
and with the probability in mind of a massive Eyropean campaign
during 1943. In such a campaign our forces would have.use for
limitless supplies of planes, trucks, tanks, and aviation:fuel. - A short-
age of any one of these items—all of which required rubber or com-.
peted for the basic raw material components of synthetic rubber—
might spell the difference between victory and disaster. .

On September 17, 1942, the President created the Office of Rubber
Director, as suggested in the Survey Committee report, William M.
Jeffers, president of the Union Pacific Railroad, was appointed Rub-
ber Director. - He was later succeeded by his.deputy, Col.-Bradley
Dewey, president of the firm of Dewey & Almy. =~ . .

The building of the new industry is frequently landed asa magnifi-
cent -technological achievement.. - This it may well have been. But
measured against the promises of Rubber Reserve, or against the di-
rectives of the Baruch Committee, the realized program was a failure,
Especially was this true for the year which was expected to be the
ceritical one—1943. a ST S

"Thus, for 1943, Rubber Reserve promised an output of 400,000 tons
of Buna S; the Survey Commitiee directed a production of 450,000
tons; actual production was 181,470 tons. Of butyl, 60,000 tons was
directed ; a mere 1,373 tons was forthcoming. "As against the Com-
mittee’s call for 596,000 tons production of all synthetic in 1943, only
217,285 tons, or about 37 percent, were produced. Overall, this in-
ability:to meet output.schedules in 1943 led to a drastic scaling down
of military. allocations and exports; and to a reduction im the planned
crude natural rubber stocks. . L s

Ironically, after intense shortages during the early period, only
partial use could be made of the synthetic rubber which wag produced
later. During the latter part of 1944 and in 1945, excess stocks. of
synthetic rubber were heaped up.®® - ; C e S

The Survey Committee had greatly underestimated: the propor:
tional need for matural rubber. Conseduently, in. 1944, while syn-
thetic stocks were accumulating; the stecks. of -natural rubber wers
being dangerpusly depleted. . - e

Measured by its own objectives, the synthefic rubber program
failed.  For the fact that this fallure did not have tragic conse-
quences, we can thank the fortunate turn of world events, not the en-
gineers and administrators of the rubber program. L

"The great test did not come in 1943 as anticipated. Adfter Stalin-
grad, there was no longer.any doubt abont the staying power of the
Russian Army. The cross-channel invasion was put off until May
1944, The rubber program was thus afforded more than a-full year
of grace; and the contemplated scale of warfare never did develop.

_ wsex % & the inventory of syntheties rose during the first half of 1944 from 43,806 tons
to 104,495 tons * * * this ing¢rease in inventory was entirely due o the inability of the
rubber goods manufacturlng industry to consumeé as much as had been estimated should

be consumed * * *° Rubber Director;: Progress Report No. 6 (July 25; 1944), .-
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It “fnight- heve been otherwise. Had the crisis come when éontem-
pleted it is doubtful that any petroleum-based synthetlo rubber Would
ever have been produced.

Why did the synthetic rubber procrra.m fail to meet its goels and
expectations? * It may be assumed that the Office of the Rubber Di-
rector and other agencies did a workmanlike job of administration.
The fatlure was rather one of planning and timing :

(@) Plans were laid with insufficient rega,rd to the conﬂlctlng

* -demands of other war programs.. -

(b)) The time'delays inherent in bringing complex inmovative
processes into full-scale operation were underestimated, as were
the difficulties: of -converting equipment to the fabrication of
synthetic rubber and of converting produc’cs to the greater use of
synthetic.

- (¢) The administrators failed to foresee, through anticipatory.

* product and processes research and testing or otherwise, the de-

velopment of limiting bottlenecks; and, when the bottlenecks
occurred, were unable toevade or breal them.

* Above all, what blocked and limited the program were the shortages
of equlpment raw materials, and manpower. The crucial conffict
was precisely the one the critics had forecast: the conflict with the
demand for high-octane aviation fuel in the production of petroleum
derivatives. This conflict arose, not ontly in the demand for butylenes,
but also, as Wiezmann had predicted, in the demand for the whaole
research apparatus and the man and machine power. of the petroleum
mdustry

- The Office of the Rubber Director explained the cutdown in the
program for producing butadiene from petroleum, thusly: :

The expansmn of the hlgh-octane gasohne program méakes it essential that
everything possibleé be dohe to avoid unnecessary -drains upon components,
{gzlgl;tms and feedstocks and labor usable by both programs * # % (February 18,

* * % the need for isobutylene in the h1gh—0ctane program is more urgent than
its tse in butyl rubber (February 18, 1943).

- A major raw material for butadmne from petroleum sources is butylene made
from the eracking of oil, largely by the use of the mddern catalytic cracking proc-
esses now being built for the high-octane gasoline program. The oil industry
has undergone a huge expansion program to supply this material as well as other
materials for the productions of butadiene and high-octane gasoline. Manpower
as well as shortages -of critical component parts, hds delayed the construction

of both butadiene plants and the raw. material feedstock plants (November 10,
1943),

Other new war programs rated as more V1ta1 ‘and nmnedlate have caused
delays in the final completion of some of the large butadiene-from-petroleum
plants. Conseguerntly, production will not be at full capacity until the second
half 6£1944 (March 17, 1944 ). c

At the same time that the demands for high- octane fuel delayed and
limited the expansion and hampered the efi%ctlveness of the synthetic
fubber program, the demand for rubber strained, delayed and limited
the aviation fuel prognam Alcohol, on the ‘other hand Was never a
11m1t1n0' factor.® .

® See the Progress Report of the Rubber Director, op. eit. supra, note 68 :
- “Phis diversion [of buntylene to the aviation %asoline programs during July and August]
made posgible by-the demongtrated overcapacity of the butadiene from alcohol plants—
was agreed to in:arder to help fill the emergency requirements of Army and Navy aviatmn
resulting from the flying of more than- originallv forecagted missions over Burope.”
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Because of the conflict between petrolenm-butadiene and the aviation
fuel program for equipment, labor, and basic raw materials, and be-
cause of the lesser complexity of the alcohol processes, it was alcohol-
butadiene that carried the Buna S program (83 percent) during the
year of the expected crisis, 1948, and which continued to shoulder the
great share of the burden in 1944. C

Buiadiene production during 1943 end 184} (in shori tong)

1943 1944
Butadiene gomhﬂlc()hflm"i _____ T 1223, ggg - 361,731
Butadiene by thermal eracking of naphtha 1. _._ . f
Butadiere from butylene or butane oo 220,400 } 105,874
TR o e 157,435 357,605

L Approximately 48,056 tons were produced by this method in 1944, : . R
ﬂ:dAn adjustment was required to reallocate tonnages which were produced by thermal eracking but puris
elsewhere. -

When, because of a tapering off of military activity and a decline in
the demand for high-octane fuel, more of the cheaper butylene were
available, the production of butadiene from alcohol was cut back. Dur-
ing August 1944, however, before the cutback, the alcohol butadiene
plants produced at the rate of 412,544 tons per annum; or at nearly
twice their rated capacity. From this we may deduce that in order
to have attained the highest output of butadiene attained during the
war period (575,482 short tons in 1945 equivalent to 724,859 long tons
Buna S rubber) we need only have built 163,000 tons of capacity in
addition to the contracted-for alcohol-based capacity, instead of the
rated 415,500 tons of petroleum-butadiene capacity which was in fact
constructed. From the point of view of war planning, nearly all of
the vast expenditure of vital resources in the building of petroleum-
butadiene capacity was waste, :

Viewing other aspects of the program, it would appear that planning
greatly overestimated () the ease, value and economy of makeshift
arrangements and underestimated (&) the difficulties and delays in-

“herent in bringing into scale production innovative processes, proven
at the laboratory or even at pilot plant level. . '

With regard to (¢} and referring presumably to the “quick buta-
diene” program, the Office of the Rubber Director reported :

Experience to date has shown that the use of a large measure of secondhand
equipment in some plants, although seemingly advisable at the start, was false
economy. The processey for making butadiene are difficult to make work even
under the most favorable conditions. In several plants it has been found neces-
sary to replace much of the secondhand eguipment with new and specially
designed equipment. In the same way it hag been found that the attempts to
overscreen some of the original designs in order to. save bypass valves, spare
pumps, compressors, ete, and to use substitirte materials was false economy, The
shutdowns necessary to install the missing units and replace the broken pipe-
lines have been costly .in both equipment and manpowér, not to speak of the loss
of vital production (March 17,1944), o

It would be unfair to explain the failure of the “quick butadiene”
program wholly in terms of the technical limitations of makeshifs

- arrangements, or to impute from this failure a condemnation of the
“quickie program” as it had originally been conceived by OPC. Tha
original program had been asked for in February 1942 in order to
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produce butadiene in 1943, Construction on the actual program was
not begun until nearly a year later—still in order to produce buta-
diene 1n 1943. The original program presumed a period of business
crisis with gasoline gluts and widespread underutilization of plant
capacity and manpower; the actual program was inaugurated at n
time of industry overload with most companies straining to fulfill ex-
isting commitments, so that by now the lg,rge companies and the me-
‘dium-sized independents were disinclined to participate. The original
conception had been of an industrywide reorganization and reintegra-
tion of existing equipment ; the actual program amounted to segregatect
negotiations with the small number of firms who had old or unused
equipment which they thought might be turned to the cracking of
naphtha. Indeed, 4 of the authorized projects (3 of which were
" canceled) wers in no sense conversions but called for.construction from
the ground up of new plants nsing the Houdry process. _

The second lesson which might be inferred from an examination of
experience in the technical spheére would be the high degree to which
the forecasts of the most competent experts must be discounted when
they have to do with complex innovative processes; and consequently,
the premium which ought to be placed, in times of urgency, on proc-
esses which are simple, developed and to some degree proven. '

. Thus the arguments of those critics of the program who contended
that a greater shift should be made to alcohol-based butadiene on the
grounds that the alcohol-based processes were simpler and proven by
experience abroad, were substantiated by the events. Under the first
“directive,” 184,000 tons of petroleum-based capacity and 220,000
tons of alechol-based capacity were given the very highest priority;
but from the petroleurn plants only 27,750 tons of butadiene was forth-
coming in 1943, whereas the alcohol I%)lants produced 157,435 tons.
About the alcohol-butadiene plants, Kubber Reserve could in 1945
report:

" Operations * * * has been excellent, Initial operations were characterized
by a minimum of operational diffculties.

- The plants were operated up-to 218 percent of their rated capacity.
Nothing like this could be'said about the reliability or expansibility
of the processes on the petroleum side during the war peried.

With the petroleum-based processes, less serious difficulties and fewer
delays were encountered where the time previously devoted to its
developroent was greater; The least difficulties were experienced with
Standard’s butylene dehydrogenation process. ‘Phillips Petroleum
Co.’s plant, producing butadiene from natural butane, was held down
to a maximum of 60 percent of rated capacity during 1944 and
71 percent during 1945 on account of “process and operational diffi-
culties.” It is also notable that a limit was placed on the produc-
tion of butadiene from butane (as well as from butylene) by the
need “to divert substantial quantities of intermediate materials to
increase the production of aviation gasoline.”  After repeated delays
and breakdowns, the Houdry type plant at Toledo went into pro-
duction during June 1944; operations during the last quarter of that
"year were at 50 percent and during 1945 at 60 percent of rated capacity.

. The greatest disappointments were expertenced in the attempt to
get the complicated process for producing the new butyl rubber into
scale operation.. Substantial production, as we have seen, was not
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" achieved until laﬁe 1944, Soon after the Survey Committee report,
_the current engineering plans for the production of butyl were found

" iito be “impractical,” and éarlier less efficient methods were reverted

~ to, with a corresponding decrease in planned capacity from 132,000
. tons to 68,000 tons. The first unit at Baton Rouge was completed in
early 1943, and operations were undertaken. Very serious difficulties
were at once encountered and extensive redesigning and plant altera-
“tions were deemed necessary. - Tomake their process work, Standard
undertook an intensive new research and development program which
was not completed, with a satisfactory construction plan and operat-
ing procedure finally set, until June 1944. . - = . o
. The Survey Committee had recommended the construction of an
additional 20,000 tons of meoprene capacity in spite of the high cost
of such an expansion in terms of critical materials and equipment
" because “neoprene is the one synthetic rubber which has been shown
to be the full equivalent of natural rubber for combat and heavy-duty

tires.” In its second progress report on February 18, 1943, the Office

- of the Rubber Director reported: o . :
! Further testing and ‘experience have indicated :to. the military - aufhorities
thaf, except as a last recourse, neoprene and butyl will not be used for military
(igs, GrCeDT 23 8 Jash recOurle, negprene Anc ! wri e : A
Technical and program difficulties were alse encountered in con-
verting- products. to thie use of synthetic rubber and in converting
manufacturing capacity to the fabrication of synthetic rubber. Con”’
_version difficulties and lags augmented the drain on natural-rubber
stocks. In some instances the working out of the means of converting
products to the use of synthetic led to the discovery that the materials
required for such conversions were nof, available in sufficient quan- -
tities. For example, it was determined, after mueh experimentation
and testing, that large truck tires could be made with a larger propor-
tion; of synthetic rubber if the synthetic were blended with special
carbon, blacks and the tires were made with rayon cord.” . But the
carbon blacks and especially the rayon cord were in.short supply. In
spite of a $75 million expansion program, the shortage of rayon cord
" remained throughout the war one of the limiting factors in the. use
of synthetic rubber. 'When such a bottleneck was %oreseen, the remedy -
wag not only to shout a warning but also to look for substitutes which
werein mors plentiful supply.. Nylon cord wag such a substitute for
rayon cord but, as of March 17, 1944, the “technological problems
incident to the use of nylon fibers” were not yet solved.. -~ -
- The difliculties and consequent resistances to the conversion. of fabri-
cating facilities are indicated by another instance. . We are told. by
a high technical authority in the Office of the Rubber Director that
the now famous “cold rubber” was known during the war, but that tire

- . fabricators objected.to being obliged to use a new polymer, even one

of such superior qualities, on the grounds of delays and difficulties
inherent in the adjustment of equipment, in work flows and in process
development. TFor this reason ‘“cold rubber” was not used. for scale
- operations, . S .
™ ¢F, Rubber Director, Progress Beport No.3 (May 17, 1948), p & . . - 7 . .

31939591
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CHAPTER I}x

DEVELOPMENT

A. PRELIMINARY COMMENT AND BAGKGROUND

The pal ticular interest of this study is in'the" relatlonshlp between
G‘rovernment pohcy through the patent system, and through the di- -
rection or support of research, to the development of an 1ndustr1a1
‘ teehnoloo'y
It will be recalled that during the war a series of petent agTee-
" ments was concluded between Rubber Reserve and companies partm— '
ipating in the synthetic rubber program. These agreements, cover-
ing the production of GRS (copolymerization), butyl, butadiene, and
_ styrene and other compoénents and providirig’ for the poolmg of pat—

ents and the interchange of technical information, were born of crisis
and’ ex ed1ency ‘As such ‘they had two important virtues. “They
‘enabled operations to be put in Thotion with a minimum of preliminary

negotiations between private claimants to: pa.tent rlghts, and they '
limited the liability of the Government. = - '

"The elaborate mechanism set up for the settletnent of dlsputes con--

cerning the division of the fixed Government royalty payment, ‘con-
- templating mediation by the technical :adviser andreferral to an
arbitrator selected by the courts; was not resorted to. - GRS was royal- -
ty: free, through the patent eontrlbutlons of Staxdard and through
the seizure of I. G. Farben’s patent rights. Butyl remained strictly

PATENTS RESEARCH AND TECHNOLOGICAL |

.8 Standard produet, with licenses to Rubber Reserve. * The ‘bulkof - -

the butadiene royaltlee were split four ways between Standard, Uni-
versal Oil Products, Phillips %etroleum and-Shell. -~ As for styrene, .
.Standard resorted to litigation in order to force Dow and Monsanto :
mto a settlement on I‘lO‘htS and fees. ‘ L
“Especially mgmﬁcant was the form of the patent agreements

. coupled with the drganization of operations. - A fixed royalty fee was

paid by the Governmént to all operators, which wasg, in turn, repaid
and divided among thosé whose processes were in use. Operators also -
received a fixed operating fee per pound of feedstock or of rubber pro-
diiced.  Thus, for the operator using his own processes, there was no
profit incentive to develop new processes or to improve his old ones, -
for he would receive the same operating fee and the same royalty
payment whether he developed much and added greatly to the produe:
ng technology, or whether he developed nothing and contribited
" nothing. In relying on him for technological development (and, as
will be seen, the Government relied on him exclusively in‘important
areas), thelaovernment depended not even on private altruisin but on -
~ company charity, for the private operators would bave costs-to incur
in supporting development ‘and no possibility of reehzmg profits’ as
. the fruit of such development '
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‘Under this system; the licensed operator might be induced to de-
velop- his own techniques so as to preempt the royalty payment fo
himself, but he would not be induced to develop better techniques.
'~ Moreover, under this system of patent agreements, there was not
only eliminated the incentive of self-interest.as a spau-k'to‘= technological
“development, but there -was created for profit-seeking operators.a
" positive deterrent to their searching out and incorporating into their
own operations such superior techniques as might have been developed
by others since, no matter how costs might; thereby be lowered.and.
their product improved, they could gain nothing by meorporating im-
‘provements from the outside; indeed, they might lose, since their share,
of the fixed Government royalty payment might thereby be lessened. .
The outside originator of‘the new development would have a-claim
‘on the share of the fee that hitherto they had held as their own.
. After the war, the Interagency Policy Committee, in its second re-
. port, insisted that “the necessity of continuous and extensive research
cannot bé overemphasized,” ™ but concerning the effect of the patent
-agreenients on techinological progress the Committee had its grave
" doubts. - It expressed these ag follows: ' e

.. The. presgent intercompany exchange of information and Government-directed
research. programs might not be foo well adapted to:this. end, even though a
very broad area of synthetic-rubber- research would. be: outside the field .covered
by the wartime pafent agreements,. A .private company, might want to. held
back development of a new discovery if it were to be required to share the
© fruits of that discovery with ifs’ competitors, Tt might not be likely to lay
the, necessary stress on. reseatrch ef which it could not have the exélusive.
. benefit. ~This attitiide might; in turn, bé reflected in the motivations -affecting
company research -organizations. Private research’ personnel’ might mot have
‘adequate .incentives if research. assumed a minor role in company operations
and if rewards and promotions therefore did not depend largely upon important

Amprevements and lew discoveries.. - . .
- The -Committee, furthermore] believes competition in itself to be an extremely
powerful incentive. A research: problem .involving -original thinking - and: con-
" structive imagination may better be solved by a number of research organiza-
-tions working independently and in competition with one another than by one.
organization Wilgich' may have undertaken the problem under Government spon-
T resraor S PR Y St i P et

sorship, : . _ S ;
© It.ig # * * the congensus of the Committee that its recommended. program
"of eréating competitive conditions within the industry conducive to the maxi-
. mum; of research- may be impeded by the, continued technical information. ex- .
change and patent cross-licensing provisions of these agreements.as to rew
developments, ' T¢ the extent’ that the present agreements prevent private
enterprise from: enjoying. exclusively the fruits of itg future research -under
the protectiom of the patent system, they may restrain competitive..operation
of the industry and-inhibit the development of new.processes and new polymers.’

T.Interageney Policy Committee on Rubber, 2d Report, p. 41, This Committee, sometimes
called the “Batt Committee,” was formed at the end of the war to formulate the administra-
tion’s policy on synthetlc rubber. .In a report published on July 22, 1948, the Committee
recommended that, for strategic refsons, a guaranteed minimum of one-third of American
rubber requirements should be satisfied with the use of domestically. produced synthetiec,
Congress imposed .a lower level of guaranteed output, to wit, 200,000 tons. Actually, com-
mercial demands tended to exceed the imposed minima. The Committee also formulated -
a plan for the gals of the plants: to private industiry ; and, in faet, certain styrenme plants
useful in the production 6f many plastics, and cerfain “fringe” facilities which could he
sold without the need for assurances.that they would be used for the produnction of syn-
thetic rubber or its components, were sold, The bulk of the industry, however, which it
was-considered necessary to hold either in synthetic rubber produection or in standby for
such produetion, eculd not be soid to private industry at that time, since the long-range
commerelal prospeets of the new matertal appeared at that juncture to be exceedingly poor,
Hence, .the industry-continned to be owned by the Government, and operated by private con-
tractors, ag it had been daring the war. .. . : - L, - .
It pe 85 0 ; I " ’ : '

" Id, p. 67. T
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Faced with the futility of ex ec'ting.the needed spur to progress o |

under the existing system, the Committée could suggest no solution
in terms. of the reorganization:-of the system or in the direct organi-
zation of research. It could suggest only that the industry be sold
quickly to private enterprise,'ancf then that the pateint and techno-
- Togicalinterchange system be scrapped completely. .- Thus: RN
" Active @nd vigorous research is most necessary if synthetic rubbers able fo
compete with natural rubber in ‘a free market aré-to be developed. - In order
to :add: the competitive forees of private industry to the attainment of- this
. objective, the Committee believes that the synthetie-rubber industry should be
transferred to private hands as rapidly as possible.™ I
- The Committee’s solution was irrelevant. ‘There would be no sale .’
of the plants at-that-time, for there was no market for them.  For
the time being, 4 solution would have to be found within the context
of Government ownership. - - - .. ... T
- In spite of the continued operation of the industry under Govern- -
ment ownership, the general patent agreements were eventually ter- -
minated ; the GRS patent ang technical - interchange agreement was
- ended by congressional action in.1946; the styrene agreement wag cuit
off in 1948 the butadiene agreement was terminated in 1952; and the
butyl agreement was also ended 1it 1952. The pressure to terminate the
agreements came from. private industry, over the resistance of Rubber
Reserve.  The purpose of the private operators in seeking the termina-
tion of the agreerients, in spite of continned Government ownership,
‘wags, presumably, to fres the hand of the firm in its jockeying for a
stronger position with regard to acquired know-how and patent rights.
after the anticipated sale of the plants to private ownership.. Rubber-
Reserve resisted the change, presumably because of the equivocal posi-
tion in which the administering agency would find itself when it conld
no longer claim the research results of the private opérators on whom
it wholly depended:for technological development.. - .- 0
In general, the patént and technical exchange agreements had pro-
vided for the subsidization by the Government of the research carried -
on by private firms and institutions, and for pooling the results under
the. ownership of Rubber Reserve.  After the termination of:these -
agreements, operating firms were no longer bound to pool'all theirre-
“search results, but could now undertake private projects, and keep
* their results secret or patent and withhold results pending their take-
~ over-of Government plants. Rubber Reserve proceeded to negotiate
contracts with the-operators of Government plants covering future re-
search on Government account.” In these contracts, the privite opera-
tor was offered a subsidy to support its research within a defined field,
under the proviso that the results of any research it carried or within
that field would become: the property of Rubber Reserve to'be shared -
by all ‘the operators: of Government plants, The fields were broadly
defined, and it geeris to Have beern the hope of Rubber Reserve to re-
create’ through: thesé contracts the situation that prevailed prior to
the termination of the patent- and information-interchange -agree-
ments. ‘This was niot possible, Not all avenues of tesdarch could be
covered by such agreements; ‘ot all eperators entered-into ‘these
agreements, and .the agreements themselves were subject to various
interpretations as to what research projects did and did not fall within

7 1d,, p. 66.



their scope. In any case, after the termination of the exchange agree-
~ ments, an undisclosed amount of private research was carried-on by
- private companies, with a consequent accumulation of research results
“awaiting the day when the plants would be transferred to private
‘ownership. The existence of such an undisclosed quanfum. of Te-.
séarch results was bound to be a deterrent t¢ the entry of newcomers
"into the industry when:the. Government ultimately: disposed, of the
lants, .- 2 EE e At OV PERT PRI
P,"With regard to the patent and technical interchange:agreements,

* themn, the following can be concluded : T

- . 1, The agreements. were designed to minimize the immediate .

‘problem of negotiation under the stress of wartime urgency. .

9. The agreements did fix the-level of Government liability.: .

i+ 8, They eliminated the profit incentive that companies-might

~ otherwise have had to:develop lower cost processes and better - :
. products for the Government-owned industry. . .. . 0 o
- 4. They created a positive deterrent to the incorporation of new

.. and more-efficient methods into the Government operation...... ...~
-0 b, The elimination :of .the agreements permitted:a. hidden
sphere of private research to develop, but no new inducement was
‘offered for the development of improved processes or products in
~the plants operated. by these.companies for the Government, or

for the incorporation of more efficient known methods. inte Gov-

... arnmient operation. . - .. A T e

"+ 6.. Some provision was made in the patent agreements to facili--
tate turning over patent rights and technological information to
the prospective purchasers of plants. Often, however, these pro-
- visions were vaguely worded and their value as safeguards was

- ‘uncertain.. Thelr value was to be indicated in subsequent events.”™

_..™ Synthetic Rubber, Recommendations of the President, fransmitted to Congress with a
Report to the President on the Maintenance of the Synthetic Rubber Indastry in the Urnited
Btates and Disposal of the Government-Owned Synthetic Rubber Facillties (Jangary 1950).
This report, prepared by John R, Steelman, assistant to the President, and hereinafter
referred to as the “Steelman report,” described the status of patents and technical inter-
¢hange agreements, as they stood as of 1650, as follows (pp. 107-111): :
Copolymer plants.—Asg a result of the cross-license agreement (buna rubber), the Govern»
ment may give to any purchaser royalty-free licenses for the use of patents and technical
information cenceived by the signatories prior to March 2, 1946, These leenses are for
the life of the patents. A purchaser who iz not a party to these agreements, in order to
obtain this information and these rights, must give his patents and technical information
developed up to the date of his license, to Rubber Regerve for use by the gignatories royalty

free. . S . : )

With respect to patents based on inventions reduced to practice between March 2, 1946,
and March 381, 1949, b% the gignatories to the Agreement on Exchange and Use of Technical
Information of December 19, 1941, as a result of expenditure of their own funds, nonsigna-
tories -will .be granted licenses (any_ time ug te the expleation of the 10th year after the
end of the national emergency proclaimed by the President on May 27, 1941) upon pay-
ment of a. reaschable royalty. After March 31, 1949, there is no provision under the
agreement for the further exchange of technical inforinntion and granting of new patent
rights by the signatories. - . . . - . .

ince March 31, 1949, all companies operating copolymer plants have earried on research
under research agreements with Rubber Regerve which provide that any and all technical
developments arising from any research done by these companies on general-purpose. syn-~
thetic. rubber, regardless of the source of funds with which the research is financed, are
available to the Government and its nominees without payment of royalty.

‘Research financed by the Governmen{ and conducted by these companies or by other
private institutions fram 1942 {o the present has been condueted under zgreements which
previde that all resulting technieal information and patent rights are available without
payment of royalty to nolrinees of the Government. Lk -

- In summary, it would appear that all' technological and patent rights involved in the
present operation of the Government-owned copolymer plants may be transferred royalty
free to any purchaser of a_Government plant. o } .

Butadiene planis—TUnder the General Agreement on Exchange and Use of Technical
Information Relating te Butadiene of February 5, 1942, amended Neovember I, 1943, and
the Substitute Agreement Regarding Exchange and Use of-Technical Information and Pat-
ent Rights Under Ol Industry Processes for Production of Buiadiene,.of February 5,
1942, amended October 12, 1942, purchasers or lessees of Government-owned butadiene
planty are entitled to lleenges under all applieable patents and Jo -technieal information
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R 'No‘”jgrovisioh was made to’ assure _that “patent r‘ights‘-.éu}df
" technical know-how would be generally. available to newcomers in -
" Uthie industry, other than - potential -purchisers-of. Goverhment « -

. of competitive conditions in the future..

‘Ome cannot say that the private operator of & Government plant,
bound by a patent-pooling: and interchange agreement or:by specific:
research contracts, was wholly without incentive to seek new develop-

‘ments or to incorporate them into the processes of the plant-which he
ogfl:ated. . Nonfinaneial incentives-do iexist.. ‘Moreover, an operator

ested in introducing efficient methods into that plant. - On the: other
hand, the private operator who was:able to control the design of the

plant he operated would tend strongly to-see:to it fhat:the processes.
to which the'equipment of the plant'wag adapted were processes upon-

which he had a strong patent claim; even though this meant forgoing

the processes: which, after objective-evaluation; he was convineced were’

‘the most efficient ‘ones. " This ability to shape the Government plant in
- terms of the company’s' own’ patent: claims would ‘give the particular
operator great leverage in'bidding for the plant: when finally-it should
be ‘offered for ‘gale, or, should another purchase it,” would:tend. to

strengthen the patent claims of the former operator against:whosoever -~ .

bought the plant. - =

ously provide a source of research and development for the Govern-
ment-owned industry, the Government was itsélf obliged to-organize
a'research program. Thisit did: By 19521t had spent $40,895:839 on
_synthetic-rubber research ‘directed toward 2 objectives. ‘First, there
~ was the strategic need to develop a synthetic rubber with a resistance
to. the generation of internal heat wnder pressure,; i ey ofia‘low hys-
~ teresis, which could be substituted for natural rubber in the production

- developed by the signator’ies' prior to ‘the e:iinratlbti-*df -the ée:iei-s.l aéteement: Tlieéé"

. licenses' are for the life of the patents. *The general agreement terminates-with ‘the expira-
tion of the last operating agreement between a -slgnatory and:Rubber Reserve; or with tha

énd of the national emergency, whichever iz sooner. ‘Under the general dgreement, licenses

are granted to signatories and nongignatories on Yeasonable terms and conditions approved
%y Rubber Reserve, which terms shall not be Iess favorable than those offered others.
nder’ the oil-industry agreement, licenses are granted to signatories and nonsignatories
subjeet to payment of specified royalties (within a range of 0.125 to 0.375 eent per pound
of butadiene) and to the cendition that the licensee shall grant back te -the licensor royalty-
free licenses which are identical in scope to those which he recelves and which later llcenges
are extendible to others on a reciproeal basis, T Lo R
A limited amount of réscarch on hutadiene has been conducted by private companies and
institutions with Government funds. The Government has complete royalty-free licensing
rights to the results of such research doné by industrial corporations and-outright owner-
sh? of results of such research done by universities and research Institutions.: - =+ o .
. Styrene plants~—The “Agreement on Exchange and Use of Technieal Information Relat-
ing to Styrene” of March 4, 1942, enfitles any purchaser ¢f the one rémaining Government-
owned styrene plant to a 'license for the life of applicable patents and to’ the ‘technical
information ‘theretofore used in the plant, subject to reasonable terms and conditions.upon
approval by Rubber Reserve and payment of a royalty not to exceed & percent of the actual
gdles price of the styrene produced-in-the plant. T I Tt
Butyl plants.—Patent rights co.verlﬂ%uthe manufacture of butyl were obtained by ‘the
Government ander an agreement dated May 15, 1942, negotiated between Rubber Reserve
and Standard Qil Development Co. and Jaseo, Inec,, which: had developed thig particular
product. By that agreement, the purchaser of a Government-built butyl -plant:can be

ilcenged (under patents based upen discoveries made prior to Jume 6, 1850) to- produce

butyl upen paymeni to Standard Qil Development Co. -and Jaseo, Ine,, the IHcensors, of
royalties of 3 percent of the net sales price of -all butyl sold. The purchaser is also
retglired to give to Standard and Jasco an irrevocable, noneXclusive, royalty-free license
under any cemparable butyl patents which he may have, Such grant-back licenses gre
extendable by Standard and Jasco to other licensees. . Technical. information with respect

license is in effect, ©° 7

to operatiens under each licensed patent flows from lcensor to licensee so long as the

plants—an’ assurance that would havé encouraged the-creation -

o expected to take over the plant which he operated might be inter- -

Since it could not be expect_e'd. _ﬁh_a£ those W-ﬁp "‘opjera‘.t-ed-Iil:'h.e":pl'ants'.'
and were bound by the patent exchange sgresments would spiéntane- -

-
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of 11eavy truck and elroreft tires. Untﬂ sueh a synthetm rubber Was
- ‘developed the United States and its allies would .remain to a consider-
- able extent dependent on vulnerable foreign imports of tiatural rubber,
. Second, it was important to accelerate the pace of technological dis-
“covery in order to strengthen the competitive position of synthetic
wvis-a-vig natural rubber, thiis to bensfit consumers and hasten the day
* whenthe industry Would be commercially secure and salable, It will
-+ be our purpose to examine and to evaluate. the Government prorrrem _
in'the light of these two objectives. - .
- It should be made clear at the outset tha,t thls was not 2, Government
research program. = It was neither operated.nor run by Governient.
" Thers was virtually no synthetic rubber research: by - Government-
_ employed scientists in centralized Government labordtories.” :~There
was.only Government subsidy of research done outside the Govern-
~ment.. Therefore, the synthetic-rubber éxperience sheds no light on
_the value of Government research by Government scientists. under cen-
tralized. governmental direction. The lessons it has to teach relate to
a.program of quite a different sort—one in whicl Government . sub-
_sidizes research by private comparies. In this’instance the. RI‘C
. through committees consisting of the representatives..of .. pri-
" vate’ firms and private 1nst1tut10ns, farmed: out from $4 million to
$8 million a year in support of résearch projects carried on by private
companies, private research institutions, and universities. =By 1952
" private industrial companies had received $94. 378,791, universities had
received $12,882,311, and “others” had received $3; 643 7 87.:i'The alloca-
~ tion. of Governrnent funds to industrial eompanles, umversﬂ:les, and
- others is shown in the followmg table:.’ o

_G‘eneml reseurch end development ewpeme synthetio. rubber Pregrom,  Recon-
. atruaction Finance Gorporatwﬂ, from beginning of operatwm through June 30,
C o desp Cdads

1vers1t1es

~ Akron, the University of N $328, 470
Ao Akron, the University of* e el T, 813,613
-, (Case Institute of Technologyommmr ool ol L T T4, 208
< Catholic University of America__ ; el 8,888
; Chieago, the University of. — - - ; e, 162, 669
~Qineinnati, the University of_. I 2T, 4T
- @ornell University SR mmmerem—— o 89T, TTT
"Delaware, University of ; LA 272 467
1llinois, the University of. L O S AL 11 097 232
- Johns- I-Iopkms University.-t o oo Dol il L e e 1,782
.- Loulsville, University- ofm____;____-m______-______;___*____H;'m__ - 21,584
. Massgachusetts Institute of Technology - 408,080
"' "“Minnesota, the Unwersn:y of_____n\ ________ sl 631,214
v New York University el _Lisii i SISllcscanasdel Lol U 29,708
. Notre Dame, University of. e e e e .. 25,074
... Prineeton  University wcaw oo = e v . 44,616
.. Rochester, ‘University.of __ . _ N Sy © 85,243
- Stanford, Jr., Leland, Umversny SRR N Lo 12,778
~iexas, University. of: ! Lonloml : i 116,918
WISCOIISIII., the Umversfcy of - i i e e - 29, 500

Total umvermties _'
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Ganeml research anid de@;elopmem ewpense, synthetw mbber ‘program, Recon-
- gtruction. Finance O’orpomtwn, fmm bemmmg of opemmons tnmugh ane 30, -
.. J952—Continued . . : RN ;o

4

Industnal companies : S TR Ceae
; Cities; Sexvice Refining GOrp_ - A §7, 470
.,Copolymer Corp-__ - i i m e — 2L 1, 258,461
. Copolymer Corp* e lLoo LI LI TL6,088, 824
“ ' Firestone Tire & Rubber Co_ ol Al L .. 2,085,624
* Generdl Tire & Rubber Co_x_: TP o o 422 318
Goodrich Chemical Co., the B, F i .2, 401,135
... .Goodyear: Synthetie Rubber Corp_-__..u 3, 081,369
" Humble 0il & Refining Qo - - : _Z. 186, 659
" "Kentiicky ‘Synthétic Rubber Corp I A A Loiogosn o 8T978
Vi Koppers o, Ine-soialo: Wl etilosalos e oo - 381,448

:r—:LmnOﬂReﬁnmg(}n Lasion el A . 9457
.- -Midland Rubber CoOonoo - : S 487
" Monsanto Chemical Co.._ - SRS
National Synthetic Rubber Corp..
"Neches Butane Products Co
. :Petroleum: Conversion: Corp___.
++ " Phillips Petroleum Co :
.- +Shell .Chemical Corp. -
' Sinclair Rubber, Ine i ...
'Southern California Gas Co SRR LS LE
“Standard Ol Conipany.of California____ . . .-
- ‘Bego Standard 0il Co,; Lounigiana division - .
. Standard Oil Development Co S i
"Bun Oil Col_: RS ol
U Taylor Refining Co. Ll R
- United Stateg Rubber Co ...
-Vulean Copper & Supply Co---__
Western Electric Co-_ ... .
Westvaco Chlorine Products Corpu- -

Total mdustnal compames__ R

0the1s ‘ ' . R
Burke, Dr. 011ver W, I T 243,001
.. Franklin Institute of the State of Pennsylvania_ 691,166
" Meéllon Institute of Industrial Research._-_-___ 1y 447, 542,
" National Bureau of Standards___ oLl : 1 230, 321
, Smith, R. A, H: ReeST—_ o0 Dl 22 617
‘ :-'Total,__ others_.__-__ -_3 634 787

- Total eXpenses___.. L AN 40'895, 839 ‘

K :‘ 1 Far the operatmn of the tire test ﬂeet

“Rebearch projects were decided and funds were: allotted through com-
mlttees consisting chiefly of representatives of the private participants
in'the program. Research contracts covered costs plus fee, and sought
to'provide for the disposition of eqmpment used The msults of such
research acerued tothe Government.-

'What then was the outeome of th1s large and expensnre progra,m? o

The answer is: “Nothing 6f iraportance.” The: RFC-supported re-
. geéirch yielded no mgmﬁcant technologmal advance. The gi antlc pro- .
" 'gram was a-gigantic-failure. - : : S
It déveloped no important new rubbers It falled to solve the
‘ 'problem, wital to national secirity, of findirig a substitute for natural
rubber although the solution of this problem was-a primary objective
of the whole G‘rovernment Yesearch Pprogram for a full decade. It
achieved no change in process resultmg ina s1gmﬁcant reductmn of |

K
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costs. Tt achieved no important improvement ih;.the.quality of
prodiict. T T T
There were, during the period of Government postwar ownership
and control of the industry, a few important technological develop-
ments. Consider the source of these technological developments:
A 1953 RFC report on the plan for disposal of the plants:attempts
to j.ustifly the “comprehensive research  program”.on. the; ground
that it “led to contributions of major: importance to:the consuming
public as well as to military planners.”?..Only-two. sueh contribu-
tions are mentioned ; namely, “the development of cold GR-S and oil-
extended GR~S.” 7 A 1955 National Science Foundation report like-
wise mentions only these as other than “minor improvements.” ™
These two, then, cold rubber and oil-extended rubber, are touted as the
major technological developments in synthetic rubber. It is also im-
plied that they arethe “product,” the “contribution,” of the. Govern-
ment-subsidized research program. - This implication ‘is misleading:
Precigely these two developments; major if one chooses te-so:régard
them;, hadtheir. origins. and development-outside - the Government-
subsidized program. - = - 1 T Ly
From our studies it appears that not only these “major” develop-
ments, but-all or nearly all of the other technological developments
having = significant impact on the industry; had their origin in.ths
peripheral private research conducted by.d few companies outside:the
Government program—=companies which;:through the period:of thair
critical research: contributions, had no:research: contracts with-the
Government, received no (fovernment moneys, and were. (or thought
themselves to be) relatively free to profit from their own discoveries.
~ + Up to the year 1950, by which time all of these “major” technologi-
cal contributions' had been made, only four:of all of the substantial
industrial companies involved: in the new synthetic . ritbber industry
had remained (or were kept) outside of the Government-supported
research program. It may be presumed that these four had the ex-
pectation of greater commercial benefits to:be derived from -their .
(revealed) researchithan would the other companies who were in the
Programi® oo
- These four outsiders were General Tire & Rubber-Co., Phillips Pe-,
troléum (and Chemical) Co., Dow Chemical Co., and Polymer Corp.,
Ltd. The last-named 1s a Canadian “crown company.” -:Although
the Canadian Government owns its common-stock; the eompany is
run for profit, with its survival at stake if it fails to make profits, and
with 11 the usual incentivas to self-gain and the freedom of maneuver
associited with private corporations. It was- precisely these four
companies, in the brief period before the American companies entered:
into any research contracts with the Government and while they still
were free of (fovernment claims on the results of their research, who
wera responsible for the so-called major and the bulk of the significant;
minor new developments. - This becomes apparent from the histories

. T RIC, program for the disposal to private industry of Government-owned rubber-produe-

ing facllities (March 1, 1953), p. 88." - P .

T B NST, recommended future role of the Federal Government with respect to- reseéarch

in gynthetie rubber (December 5§, 1955}),-p. 3: Do ) i i L
% Standard il Development Co. (New Jersey) only participated to 4 minor extdnt, but

subsidiaries and assoclates of 8tandard were Important in the program..:=.~ .. 1./ B

31939—50—-8
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~ of the main developiments of recent years, briefly summarized below.
These developments, reconstructed insofar as possible, are as follows:

. El)'Cold.rubbe'r. R T S R
5 {(2) Oil-extended GR-S. - D

1In addition, bri_gf note will be taken of developments in:
(1) The conversion of 0il feedstocks into butadiene. - -

-~ 7{2) The black-masterbatch: technique. s
7 (3) Cold-resistant, butyl, - T e
(4) High-abragion carbon blacks.,
~{5) A syntheti¢ “natural” rubber.’

' B. PRIMARY RESEARCH DEVELOPMENTS

(1) Oold rubber—~When GR~S is copolymerized at lower tempera-
tures the result is a more flexible rubber with greater wearing and
weather-resistance qualities, -~ The lower the temperature of polymeri-
zation, the stronger-the rubber becomes.  The formation of ice on
the vat surfaces, however, created operational problems. . iy
- Knowledge of the effects of lower temperature polymerization was
not, in fact, new:and the wonder is not that cold rubber has come
into use but that it did not come into use sooner. Thus, we were told
by ‘the research chiefs at the B: F. Goodrich Tire Co. :(which prob-
ably'leads the field in rubber-chemistry research power) that before
World War IT Goodrich held nine patents covering a complete cold
rubber polymerization process; that these patents had all been turned
into.the Rubber Reserve patent pool; that Goodrich had, from before
the war, ‘been aware of the guperiority of cold rubber; that it had
suggested the initial production of cold rather than hot GR-S and
its suggestion -had been vetoed because of the critical shortage of re-
fri%;arati_on'machmery. “Weiwere told, also, by the wartime head of
rubber research under:the Office of the Rubber Director that the mer-
its of cold rubber had:been known during the war and that the idea
of converting to cold rubber had been considered but abandoned be-
cause of the resistance of the manufacturing companies to anything
that might further disturb their standard practices at that time: ol
stress ‘and crisis. -But the question remaing: Why wasn’t the cold-
rubber techniquetaken up after the war? - .. =~ -~ - -
- To this question we could get no answer from the former director
of wartime rubber research; he had gone back to his own business
and hig:teaching. - 'We asked the résearch group. at Goodrich: Why
hadn’t they puéiled- cold rubber (whose virtues were so well known
to them) after the war’s end? They replied candidly that they were
not interested in the cold-rubber -development or in GR-S problems
generally. They had a contract with the RFC covering research in
the field of GRS and were not, therefore, in a position to exploit any
GR-S developments to their own advantage. - Nor could they legally
reserve any ER—S developments for later exploitation. So far as
GR-S was concerned, they carried out the project that was currently
assigned to them and dutifully eomplied, submitted, and circulated
the data related to that project (whatever it might be). If is, it
turns out, a long and teédious matter to develop a laboratory-proven
idea and to gain the support of one’s own company for that idea,
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let alone to:sell it to the committees layered upon. committees.which
constituted the vague aetlva,tmg mechemsm of the Government re-
search ‘program,

After the close of hostilities in Eur ope 1eseereh teeme returned
from Germany with enthusiastic reports on low-temperature Buna- 3
copolymerization. - The Germans had worked: out the fundamental
theory and had developed the method at laboratory levels. The re-
ports of the German claims were circulated; duly filed, and almost
forgotten . among the mass of -scientific literature which erams. our
hbrary shelves. . Not..quite -forgotten, however.: They . were later
picked up again by the: Phillips- Petroleum Co which begen to ex-
periment with the 1geroeess on its own.

Not. only did Phillips have no research, contract with' the Govern—
ment} it was not even an operator in. the GR-S program; although.it
Was producer. of butadiene.. .- But prior.to 1951, Phillips had been
the private company which most persistently committed. itself ulti-
mately to purchasing an integrated rubbermaking operation.and. to
going into the private production . of both butadiene and. GR-S:
]?’lnlhps was.intent on gaining a superlor know-how that:would enable
it ultimately to outdistance in the private market those who had been
operating GR-S facilities for nearly a decade. Therefore, Phillips
took up the German. theory, persisted with it, developed a working
technology, carried production through the p1fot state, and a,rranged
for the fabrication and testing of the rubbel It was not until then,

- during 1949, that the RTC—desperate, we are told, for a fruitful
avenue of- reseerch—emberked on the Phillips’ line and carried de-
velopment and testing, to its present state. ~Low-temperature poly- -
merization puts synthetm rublg}er in a position where, 1t can outclass
natural rub}lj)er for use in. passenger car: treads even when naturftl
rubber is offered at a substantially lower price.®

(2). Oil-ewtended GR-S. —This is a process whleh p1oduces B
superior tread Tubber at a (perhaps) 20 percent. or more lower raw,
material cost than ordinary. GR-S.” Its development started with
the speculations of a young research chemist, Dr, Emmet Pf"tu, Who
was then working for the B. T, Goodmeh Co. . . :

Pfanevolved a theory which may be described somewhat as :Eollows
The straight copolymerization of butadiene and styrene produces a
relatively ha.rd tough material but a material not malleable enough
to-be febrleated directly. into tires. .The relative strength of thlS
material and its lack of malleability derives from the long, inter-
mingled chains of butadiene molecules. . In order to render this Tub-,
ber pla,stle enough for tire fabrication, a modifier (neocaptans) s
added at the eopolymeruetron stage. This modifier chops up the
butadiene chains and at once renders the finished material more plastic
and weaker. ' Hard rubber could also be plasticized. through the use
of oil. Therefore it might be possible, by introducing oil into. the
copolymerization of unmodified GR-S, to produce a sufficiently plagtic
material, yet one which would retain the, strength. and elasticity
derivable from the longer butadiene cheme, and, at the same time,

8 The use of improved carbon blacks und polymeu/atmn at Iow tomperatures have com-
bined to make the Government-produced Buna § rubber qualitatively superior to matural
rubber for use in tire treads. It has been warlously estimated that tires with the new:
synthetic rubber treads will give from. 10 to 30 percent greater mileage than tires with,
natural rubber treads.  Tread rubber makes up from §0. to. .60 perceut of the new:rybber:
used in the fabrication of tirea.
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to produce that rubber-at a reduced ‘cost to the ext,ent tha,t chea,p 011__

replaced the costlier styrene and butadiene.

Pfan had marked success with his laboratory experlments but the
research chiefs and the higher echelons of the B. F. Goodrich man-
agement were not interested in his findings: - To develop this process,
would: ifivolve costs, trouble, and diversion of effort. B. F. Good-
rich, with its Rubber Reserve contract covering GRS research, was
fiot. interested in injtiating new developments in this field: - Under
such circumstances it was not diffienlt to advance good reasons why
thls (or any new idea) could not be expected fo work out in practice;

, the o1l might migrate back throutrh the tire to deterlorete the
febnc of the carcass.

‘Pfau would ‘tot -abandomn hIS roject. - Insteed he” Went to the
Genéral Tire & Rubber Co.to oﬁerIl’ns services and Wi idea. - (Feneral,

it Wlll be recalled hed no research contract with the Government and'

was; therefore, in a position” where it might poss1bly exploit; the
approach to its’ own commercial ‘advantage.: "The idea also fitted
into'General’s experlments 4rith and stccessful use of the masterbateh
techfilque. Grenerel h1red Pfau and” enebled hun o contmue lns
Work. i
Thé actiial technologlcal development could 1ot tike place nor eould
the new process be used in the facilities which' Genéral operated for
the Governmerit, for thei’ General would be obliged 'to reveal the
dévelopment under its operating agreement With the’ RFC: There-
fore; (dr)enerel turned to' Polymer, Ltd ., in Canada and cooperatively
with that company turned out in 1951 the oil-extended GR=S, trade-
miarked and marketed as. Polysar, Krynol ot Polygen.’ “Geteral also
tried Wlthout success to'sell its process (without revealing it) to the
RFC ds a theans of i improving GR-S %mllty, lowering cogts, increas-
1n0' output, and conserving séarce buta
 the Korean war crisis.  Under the circumstances it was now not

d1 cult to deduce the nature of Getieral’s development and the REC

comm1ssmned another tire. manufacturer to develop a rival oil-exten-
sion process for GR-S." The reséarch group of the RFC went to
considerable trouble to prové that the oil-extension process was not
ofiginal Wwith or patentable by the General Rubber Tire Co. To
this end- they citéd the nse of 6il as a rubber plastlelzer ‘and ‘hayve
cited: also’ the pubhshed restuilt of ‘numerous experiménts with ‘oil-

extended synthetics, all'of which makes it the more remarkable, with’

the process being Tamiliar ‘and ‘its values being known, that those

¢hiarged ‘with Government—sponsmed research did not seize upon and

develop the process much earlier ontheir own.

'The most Important result of the oil-extension proeese 18 drastlcelly_

to reduce the ‘costs of producmg a ' rubber of superior qualities and,
under- the -circumstances of war crisis, to ease the national seeurlty
problem by freducing the styréne-but ylene, and hence the butylene-
benzene industrial alcohol, Tequirement.

© Thus, neither of the two' major developments in the synthetle riibber

wis conceived within the frame of the Govérnment-supported pro-
gram. In both cases the essential data were under the noses of-thoge
chatrged with' the respons1b1]1ty of research and developmént in the

Governmient-owtied industry. - In both cases those data were ignored:
_by ‘them-until it had been: incorporated into- oper'ltlone bv these few_

iene and’ styrene supplies dur-
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private companies: who were then oonduetmg private researchi in-the
expectation of private profit. In both cases it wag the drive of the
peripheral research outside the large. (xovernment-ﬁnanced proglam
that was responsible for these developments. - -

1t.1s not implied, and it is not.to be thought that General Tire &
Rubber Co. and Phillips: Petroleum Co. had a better more-effective
research organization than those companies who were {ied to-the Gov-
ernment through research contracts.: . It: was simply that they were
acting under a different-set of pressures than those others who con-
fined themselves to the performance of tasks assigned to them by the
research committees of Rubber Reserve. . As it turned out,.neither
Phillips nor General: was able to profit Arom their original explora-
tions and contributions. - Any attempt in that direction was effectively.
prevented by the Rubber Reserve.. (eneral and Phillips were brought
into: the: Government program. . They were given contracts. . They

performed their assigned tasks and received: their subsidy, but there
1s no.record of further new and significant developments eontrlbuted
by elther oompeny once they were Wlthm the fold : S

O SDGONDARY RESEARCH DEVELOPMENTS

ASlde fr om the development of cold rubber and oil- extended GR—S
the same preeminence.of- peripheral private research for profit over
cooperative private research for a (Government fee, revee.led itgelf in
other important areas of development y

(1) The. conversion. of odl feedstocks into bumdzene —One obvious
area for advance in the postwar synthetic rubber- technology was. in
raising the low conversion rate of petroleum feedstocks into butadiene.
The" Rubber Reserve résearch, group: sponsored. no reeeareh in this
area;. apparently out of deference to those.companies which -had
originally . patented. the butylene-to-butadeine processes.® Standard
Oil (New Jersey), which held the patents, did develop a new catalyst
which was more convenient, for operators to use than the.old one, but
which, evidently, did not make any significant change in the convers
sion rate or in overnment production costs.- Clearly, under the given
system of patent arrangements and operating fees, there was no profit
inducement for Standard. to develop a more effeetlve conversion sys-
tem. :Royalties would not be increased. Fees would not be increased.:
An improved butadiene recovery:process,. indeed, would have cut
down the market for. the butylenes produced and. sold as a feedstock-
material by the oil industry generally,.and by. Standard Oil as an im-
portant. petroleum : producer: The. Government-sponsored.: program
did not undertake research. in- this. impertant area, presuma‘oly in
deference to, the private research of the petroleum refiners. - But
these refiners had no profit incentive to undertake the development of
a more efficient butadiene catalyst, nor were they under: any. compet1~
tive pressure to doso. .

~The only important clfum to a 51gn1ﬁoant new. development in the
produetlon of butadiene is by. the:Dow Chemical Co. which,  in
conjunction Wlth Polymer Corp has developed (and oﬂered for sele).

81 Even though the eompany that hed originally developed the process was Germany ]
I. G. Farben, which was hardly interested in promotmg the technology used 111 the United
VStates production of gynthetic rubber, - :
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a ‘catalyst -which’ (it 1s claimed) would raise the conversion rate by
20 percent. This.development, 1f its promise is fulfilled, would lower
the production costs of GR-S and ease the potential conflict-between
the gemands of high-octane:gaseline and synthetic rubber -for petro-
leum-butylenes. - Both Dow and Polymer were outside the Govern-
ment-financed research program and:the:circle of Government-plant
operators. o Lo e o e T :
- The use of :the Dow catalyst requires the -installation of new,
complex, and expensive.machinery and the recrganization of operat-
ing systems. - As was earlierinoted, the system-of private operations
under: a cost-plus-fee basis, gave no incentive whatsoever to private
operators under the Goveriiment . program to investigate: what Dow
had to offer, or to incorporate the Dow system into their operations.
Moreover, the royalty payments received by important private opera-
tors would -have been threatened by the introduction of the Dow
system, thus creating-a positive disincentive to the objective evaluation
and possible use of the Dow system in the Governinent’s program.
Whether Dow’s catalyst represents a:highly:significant contribution
will be known only when, under competitive pressure, private opera-
tors are obliged to develop their methods with an eye to survival and
to profits. Especially it will be seen in the choice of method in new
plants built by independent/operators. = et dee
(2) The devélopment of the black-masterbateh technique~—This
technique involves merely the mixing of carbon blacks with synthetic
rubber still in the latex stage rather than grinding the carbon black
ifito the already moldéd rubber. It (¢) makes for cleaner and lower
cost Tabfication, () minimizes the need for complicated and expen-
sive mixing riachinery (such as the Banbury mixers), whicl effect
is especially advantageous to the small processor, and (¢) consider-
ably lowers transportation costs.  Synthetic rubbér and carbon blacks
are both produced in the petroleum areas. ~A premium must bé paid
to ship dirty, space-consuming, hard-to-handle carbon blacks, and
that prémium is elimiriated by shipping it premixed in the raw rubber.
The technique was initiated and developed by the. General Tire &
RubbeiCo., indepéndently of the -Government program. - R
- (3) The development of cold-vesistant butyl—-As with butadiene,
the (overnment Tesearch group spomnsored no research in the area of
butyl rubber, deferring to Standard Oil." Standard was without
incentive to do any research for'the Government under contract, for
this wotld have meant tirning patentable discoveries over to Rubber
Reserve, thereby ‘relinquishing - Standard’s own' patent monopoly.
Rubber Regerve acted, it will'be recalled, ag Standard’s liceiisee. - On
the other hand, Standard had no incentive to éorduct vigorous re-
search on'its own account, for it could use any new butyl discoveries
that it made only in the plants that it operated. for the Government,
and thiz would mean neither an inciease in royalties (for the royalty
payment was fixed), nor an increase in profit through greater operat-
ing efficiency: (for operating income was'on a fixed-fee basis).  IHence
the bultyl-'_ technology staghated durihg the Pperiod ‘of Government
control. b oo s HE R R e
One significant development did arise out of the tendency of butyl
to ‘grow brittle"and crack at low temperatures. ' For this reason, ex-
tensive difficulties developed in the use of butyl inner tubes by car
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owners in the American Northwest and especially Canada. Because
of the effect on its domestic sales volume, the Polymer Corp., Ltd,,
was especially .concerned with this problem. Polymer manufactured
butyl as a licensee of Standard Oil of New Jersey, and was bound by
agreement to a mutual exchange of patents and technical information
with Standard, Therefore, Polymer first turned to:Standard for as-
sistance. Presumably because Standard was then relatively disin-
terested in butyl research and had no ready answer to the problem,
or clear prospect of finding one, Polymer, whose business interests in
the Canadian sales of its butyl output were very much at stake, tackled
the problem on its own and solved it; incidentally evolving a new
theory of the structure of butyl rubber. The problem was solved by
extending the copolymerized isobutylene and isoprene with oil. Since
oil is far cheaper than the two hydrocarbons, not-onl}}lr was butyl
rubber improved in quality but-its cost was lowered. e net result
of this development was (J;s) to render butyl preeminent as an inner
~tube rubber for passenger cars under all weather conditions, (d) to
render butyl usable in military inner tubes where resistance to very
cold weather might conceivably be a prior condition for use, and (¢)
to lower production costs.  Standard has claimed that it also solved
the problem of cold-buckling and has challenged the priority of Poly-
mer’s claim. The disputes %oetween companies need net concern us:
Suffice that the development did arise out of the needs of a company
that operated under competitive pressure. Once again, discovery
and development were outside the gowr_nment—sponsored program.’
:The Importance of a cold-resistant ‘butyl is diminished by the ad:
vert of the tubeless tire. Standard, now m full private possession of
the butyl rubber industry, in response to the crisis created by the di-
minution of the demand for butyl to produce tubes, has accelerated the
development of the butyl rubber technology with a host of minor inno-
vations that have the effect of opening new markets for the material.
It had also developed the techniques for the use of butyl in the fabri-
cation of tires, such ag the development.of a butyl latex usable in dip-
ping tire cords.** These developments merely throw into sharper re-
lief the stagnation of the butyl technology during the previous.decade.
(4) The development of high abrasion carbon black.—Sharing im-
portance with low-temperature polymerization in the qualitative im- -
provement of GR-S is the use of the new high abrasion carbon blacks,
. The Phillips Petroleum (Chemical) Co.; searching for new outlets
for its refinery byproducts, developed these independently of the Gov-
ernment research program,-~ = " o T o T
The foregoing summaries show that all the major developments in
the synthetic rubber technology during the postwar decade and, so
far as we can find, the minor discoveries and innovations as well, had
their origin and initial development outside the Government-financed
program. Devouring funds to the tune of $50 million, that program

;iu‘;;Sleelggt':rorneglt}eneral, Second Report on'Competition in the Synthetic Rubber Industry,
- D, 21 ' - i : ! Sy
“The possibility of using butyl for automebile tires was indicafed by research sponsored
by the Esso Research & Hngineering Co, Butyl tires, produced in 1956 at a pilet plant
operated by Armstrong Rubber Co., are being made available to tire and sutomobile com-
paniesg for testing, In announcing these developments, Hgs0 clalmed that butyl tires would
¢ost only slightly more than those made from GR-S and natural rubber ; provide superior
traction’; eliminate squeal while¢ turning corners; improve:riding: qualities by absorbing
i%gglérg.'nd vibration ;. and resist cracking. cauged by atmospheric or chemical  attacks on
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" never. transcended mere routine. It never showed vigor, 'VlSlOIl, orig-
inality. Itnever produced the results that count in 51gn1ﬁcant inno-
vation.. . The innovation that came, came from the pemphera,l private
research beyond its orbit.

~But, themost striking story is yet to be told This has to do with
the development of a substItute for na,tural rubber.

D. THE DEVELOPIIENT OF A SYNTHETIG “NATU'RAL RUBBER

We have seen tha.t GR-S was not sufficiently a substitute for natural
rubber to free the: United States from dependence on imports of na-
tural. rubber from the distant and vulnerable East Indies. To develop
a substitate which could be used instead of natural rubber in the pro-
duction of heavy truck and aireraft tires, was the primary objective of
the Government research.program from the very beginning.® This
was-the principal reason why it was contemplated that the program of
Government research would be-maintained:- even after the transfer of
prlva.te facilities into private hands.

It-is not possible to determine from the data that has been _pubhshed
just how many. millions were devoted to the solution of this problem
and which;of the subsidies and projects were justified as being directed
toward its solution®* - But no matter how much was spent, the Gov-
ernment subsidized. program did not solve that vital problem. - . :

~+Just 6 months after the sale of the synithetic rubber plants to prlvate
mdustry, three tire companies, Goodyear, Goodrich,and Firestone, an-
nounced that they had each “succeeded mdependently in synthesizing
'materlal -with;composition: and: properties snmla,r to na,tural rubber,
using 1soprene as raw materla,l P .

= Sée. 'I‘lre Rubber Reqmrements anﬂ Resourcee of " the United States, a report uubmrtted
by Dr, Arthur’ Flemming, Director of Defense Mobilization, ril 23, 1956 rp. 8-9:
“(c “Demand ratio belween nafurul and synthetic rubber én ¢ absence a_f controls

ome material having natural-rubber characteristics is required for products of ade-
quate quality throughout virtually the entire gamut of rubber articles. The special guali-
tles ;of .natural rubber: are -particularly- important for-large truck and bus tires, and for
airplane tires, the key to our transport and mrlitary mobllization 'I‘hat is why we ptock-
pile natural rubber;’ -

“At the moment, new rubber consumptlon is almust exactly 40 percent natural 60
percent #ynthetie! ' 'The re¢ord up to the present Indicates reluctance of the United States
rubber industry to use leds than 40 percent natural rubber in rubber produets; and willing-
ness to nse up to A0 percent (all that was available) at a price lével near that of & -type
synthetic, . Whether the United Stateés rubber industry would again willingly use 60 percent
natu'ral rubber, now that the synthettc plants are privately owned, is, however, -open to
ques

“U,ntil 1955 whenever supplies of fateral rubber beeame short, reduction of its domestic
use to the 40-percent ‘ratle usually sufficed to restore fairly close balance between demand
and - supply..: If ‘dué fo growing foreign ‘demand for matiral rubber, American rubber
manufacturers should be unable fo maintain a use rate of 40-percent natural, they would
face the necessity of reducing their percentage use of natural—as for instance to’ 85
percent. natural, 65 percent synthetlé,. The lowest rate for natural in the period-1947-54
was 26 percent in 1952, when its consumption was limited by official product specifications.
During- World War II, however, the natural-rubber watio was very much lower, and for
the vear 1945 use permitted by Government regulations. averaged only 13.2 -percent.”

sAn example of the subsidization of such reséarch is the instance of the Biarke Researcb
Co, . Dr. Oliver W. Burke, Jr., ‘one.of ‘the Rubber:Reserve officlals:in charge of the:Gov-
ernment-supported Yesearch program. left the Government in 1950 and set up hls own
research - ingtitutions,  operating under Government gubsldy. He directed his efforts to
discovering a substituté for natural rubber, or, as he puf it, ‘‘research directed toward
the improvement of synthetic rubber for the manufacture of heavy-duty tires angd tires
on -passenger. vehicles with .emphasis: on::the following . two approaches: (a). Improvement
nf low hysteresm elastomer; and (b) improvement of the remforcm% agent,

By 1952, .the. Burke Research: Co.- had received $243, 091 and in 955 was atﬂl being
snbsidized at therate of $150,000 a.year. ;

8 Qe NSF; op- cit.. supra, hote 78, p: 14: B/ Gnodrmh Co Amerpol SN-A Synthetic
Cis-Polyisophrene and Firestone Tire & Rubber Oo A Cls- Ponlsophrene Having the Molee-
ular Structural Features of -Hevea:Rubber, both pai)ers pregented at the 68th meeting of
the divislon of rubber chemlstry, American’ Chemical Society; Philadelphin, Pa., November
%, 1955 Roodyear Tire & Rubber Co.; Synthesizing Natural Eubber, Chemical and Engl— )
Teering News (October 24, 1955).
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Nothing could better illustrate thé inadequacy of .the Governmént
research program, and its failure.to utilize the research potential
which, supposedly, it had put in harness. T T
- It was Goodrich which succeeded in patenting the process for the
synthesis of “natural rubber.” - Other companies resisted Goodrich’s
elaim,; and the. Department-of -Justice has sued Goodrich, on behalf
of Rubber - Reserve, in an -attempt to -break Goodrich’s patent.
Whether: the -Government succeeds. in this objective or: not; the onus
of failure will remain. with.the Government-supported-research pro-
gram. The line of research which led. to the development of a syn-
thetic“natural rubber” was not laid down and-assighed.by the Rubber
Reserve research program; ror is there any claim by the Government
that it was. Goodrich, Goodyear, and Firestone,: in:-their develop-
irent of the new process, were not performing fasks assigned to them
by those charged with the:orgamization of Government-gsponsored
research:;. These companies. had tasks which were assigned and on
which they reported, accounting for their results and for their expend-
iture of funds in a stream:of ‘GRY and “CD?” reports:: That the
synthesls of “natural” rubber was outside the organization of Gov-
erninent-sponsored research is évidenced by the surprise:which greeted
the revelation of this accomplishment. Indeed, if these companies
had actually succeeded in surreptitiously spending large sums of Gov-
ernment moneys over an extended period -of time in the maintenance
of a particular research project: without the administering agency.
knowing of the existence of such research, then the program failed
not only at-the level of conception and organization (as we have
contended), but also at the level of honeést-and effective administra-
tion. The (Government's case, however, does not-appear to rest on
any -contenition that the developments in question were ;paid for by
Government funds, or were planned and directed as a:part-of the
rubber research program organized by Rubber Reserve. - The (Govern-
ment appears-to.argue that (1) when Goodrich signed a research con-
tract-with Rubber Reserve and undertook the performance of certain
tasks assigned to. it, it committed itself through.a clause which was
contained:in. that contract to make available to-the Government and
its nominees-“all: technical developments arising from. any-research
* * % regardless of or the.source of funds’™® (italics are by the De-
partment of Justice) within a defined field, and {2} that the develop-
- ment of & synthetic “natural” rubber falls within the field thus defined
in the Goodrich contraet: -It-is argued, thersfore, that the rights to
use this process must be made available to all purchasers of Govern-
ment plants, royalty free, even though the developrmentiwas outside
the (Government-organized assigned - research tasks, was privately
financed, and- would: not have been undertaken except in.expectation
of profits to be derived through patent-ownership. The legal merits
of the Government’s case need not concern us. It is enough to note
two things: (@) While the development of a natural rubber substi-
tute. was the prime problem of natiohal security and, présumably,
the chief concern of those who organized the rubber research program
for the Government, nevertheless the elaborate studies organized, the
tasks assigned, and the projects financed by the Government for a

.S Attorney General, op. cit. supra, note 82, p..28.: - .o
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full decade under this progfam; did not lead to a solution of this prime
problem. By this measure, the program failed. (&) The problem -
was solved presumably by the peripheral secret research of a few
firms that were, at a different level, participants in the Government-
supported research program: This indicates that the cause of failure
was not the scientific competence of the participants, but a weakuess
in the natire and organization of the program which wag unable to
harness that competence to primary objectives of Government-sup-
ported research. - If these private participants siphoned off Govern-
ment funds to support research projects of their own choosing, or
were able to withhold for their own ' benefit, information which was
the proper due of the Government, then the program failed doubly-—
in its conception and direction, and in its administration. :
. That the Goverment-financed postwar research program in syn-
thetic rubber failed may be a fact of merely historical interest, for
that program no longer-exists, But it is-of vital importance that we
seelt to understand why it failed; for if there has been an end to .
Government-supported research in synthetic rubber, Government-
supported industrial research as a whole is not at an end but is con-
stantly expanding in-scale and significance. This author has given
his interpretation of why that program failed in an article, Research
and Development in the Synthetic Rubber Industry, which appeared
in the Quarterly Journal of Economics, February 1954. Here we
E.ha,ll1 summarily recapitulate some of the major points made in that
. Again, let it be-emphasized that this was niot (Government research,
but private research under Government, subsidy. G :
- The program was organized and run by representatives of com-
panies, research institutions, and universities who were also partici-
pants in the program and beneficiaries of Government subsidy. Under
this circumstance, the temptation- existed for the participants of the
program to run the program for their own sake and in the interest of
their own profit and convenience, rather than for the sake of the public. -
Nor wagthere any technically competent; independently powerful Gov-
ernment:-authority: able to speak.for the interest of the public.
. “The program seémed to have left out of account the need to create a
bridge between basic research and innovation, between the new con-
cept or new knowledge and the incorporation of these into industrial
- operations. A mass of research was carried on with results published
or tucked: away in doctor of philosophy theses. But an:effective
~ means must also be at hand to realize and put into practice the techni-
cal potential of basic research, systematically seeking out the indus-
trially significant idea or discovery and introducing it into the proc-
esses of production;. Such a means was not at hand, ag is evidenced
by what happened in the oil-extended GR~S and cold-rubber arcas of
regearch. . . .° S o C
- The program seemed to have overlooked the need for an effective
system of incentives: It relied on private enterprisers but not on the
private-enterprise system.. The business firm in itself is not, as such,
a.wellspring of progress. - Attuned to the lure of profits and adapted
to the competitive struggle, it functions as a part of a larger scheme:
Remove this lure of profits and the pressure of competition and one
is left with a bureaucracy that is without direction or responsibility.
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Reason and history makes it clear that creative research entrusted to
private companies is almost certain to fail, where the company is not
driven to obtain results by the pressure of competition and/or by the
lure of profits. These are what make the company move, and give
it drive and direction. And nowheie is drive and direction more nec-
essary than in wresting from the unknown new knowledge, new con-
cepts, and new techniques. Other pressures and incentives might
have been devised to substitute for the competitive drive of the market ¢
place, but none were devised. Large, reputable companies were taken
into the program. They were paid well. ” The promise of profits was
taken away. The threat of cornpetition was removed. They were told
to go discover-—go develop—go find. Buf there was nothing to tempt
or drive them. In consequence, they went through the motions; they
honored their commitments. But nothing was discovered; nothing
was found ; nothing developed. o R
‘The program lacked a center of responsibility. Tt was run through
a series of committees, And it is suggested that whatever the values of
group concensns might be, successful regearch and innovation, involv-
g as they do the probing of the unknown and the conception of the
new, must rely on the drive, the vision, the imagination of individuals.
‘At bottom, the great lack in the program was that it was leaderless
and directionless.. There was no technically competent. Government
authority to whom the various participants were answerable. There
wag no independent, responsible authority, self-interested in the suc-
cess of the program as an instrument for its (or his) own prestige or
romotion to devise incentives, to exert pressures, to demand results
rom the participants, to evaluate performances and, on that basis,
eliminate from the program those incapable of producing results, and
to reallocate funds mto channels where results were more consistently
forthcoming. = . ° S e s e
The program did not fail because it was Government run. The
Government did not run it-—it merely paid for it.  But, as events
showed, passing out the cash isnotenough. - = .~~~ 77

E. POSSIELE AREAS OF CONTINUED GOVERNMENT-SPONSORED RESEARCH

A case might be made for the continuation of some Government
research in synthetic rubber, even now that the industry has been tfans-
ferred into private ownership, inasmuch as there remain certain proj-
ects where the commereial incentive to development is 1iot proportion-
ate to their relative importance in terms of strategic needs snd the
social well-being of the Nation.. A justification of Government re-
search expenditure on such projects, however, amounis to an argnment
in favor of a level of State-supported research in many fields besides
that of syntheticrubber. = - ' ST

Thoge projects where the value to the Nation is inadequately re-
flected in the commercial incentive to the undertaking, and-which,
therefore, require a special interest on the part of the Governiient, are
likely to be of the following sorts: SRR o

(1) Long-range furidamental research.—Here, the expected findings
are likely to be of a general value beyond the specifie, commercial
interests of the particular firm. Similarly, from the vantage point of
the particular firm, & project might require an investment not com-
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mensurate with the possible gaing; although these findings might fully
have justified the investment if they could be made available to a
number of firms. In Sum, these are projects where the individual
firm, by reason of the nature or narrowness of its market, or by reason
of its special and limited competenice, or because of the legal circum-
stances, isnot able to exploit fully the income-increasing potentialities
of the findings which might be expected from a certain avenue of
research. Such projects, shunned by thé firm whose interests are nar-
row and specific and whose market shave is relatively small, might well
be carried on by a widespreading cartel, sich as I. (. Farben m Ger-
many, or by a large company with a very wide range of industrial
- interests, such as the Du Pont Corp. in the United States, or through -
an interindustry or intraindustry research association, such as the Co-
operative Fuel Research Committee, as well as directly by (or for) the
Government. . .. .. ... i

< (2) Research divected toward the development of materials of stra-
tegic value—The prime problem of developing a synthetic rubbar
which is a_complete substitute for natural {or a sufficient substitute
for natural in certain essential products) has now been solved. It
might; be necessary, however, to support the evolution of an industrial
technology: in. this area, if commeércial incentives are not sufficiently
pressing. . There are, no doubt, otheér items of military importance
for which-a strong commiercial incentive to develop better adapted
polymers is unli l(]iy, to exist bscause of the minute uantities which
could be used even if the. superior polymer were successfully

developed. . .~ o T
(8) Researoh into, .and" development ‘of, alternatiné * processes,
alternative supplementary materials, or dliernative polymers, whick
might aid in war planning or facilitate the industrial mobilization for
war—The knowledge of such alternatives.gives a flexibility to ‘war
planning by enabling a réshuffling of material flows.. " It also may
idicate” the rieed for a ‘structural modification of the industry in
order to lessen the possibility of program conflicts in an anti¢ipated
crisis. It would be directed toward enabling the readier adaptation
to special shortages and toward the avoidance of bottlenecks to ex-
pansion, . . . - : : : ' :

‘There may be no commercial incentive to this search for alternative
processes or polymers. The possibility of a divergence between com:
mercial eriteria and the social criteria appropriate to war planning is
instanced by the case of alcohol-based butadiene in World War I1.
(4) Research directed toward the development of technigues of plant
reconversion and material conservation, and other specific techniques
of mobilization and war control.. .. . g S .

Government-supported research may be either centralized or decen-
tralized, Decentralized Government-directed research—i. e., the prac-
tice of contracting out projects to private companies, research institu-
tiond, and universities—has a.number of advantages. It facilitates
thé use of already existing equipment and trained research staff.” Tt
enables-the varions special ca.pa%i_liti_es' of particilar scientists or re-
search  groups: scaftered over the ¢ountry to be brought to bear on
p’zhrticuﬁ:;' phases’ of a given problem. It éncourages a widespread
knowledge of and interest in the probléms with which the program is
concerned. Omn the other hand, ninder such & system it is difficult to
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create a real locus of authority and responsibility, to coordinate the
sprea.dout efforts, or fo bridge the findings of pure research. into sig-
nificant teohnologlca,l developments. . Moreoyer, grants. made to . pri-
vate companies are not likely to be, effective unless there is.a direct
coincidence between the obje eotlves of the. program and the. dlrect com-
mercial interest of the companies.

Centralized Government-conducted research—1 6., the setting. up
of Government laboratories with projects carried on b‘y Government-
employed scientists—has a humberof possible disndvantages, Stand:
ardized recruiting methods and fixed. wage scales might make it. diffi-
cult to bring into or hold within the orgamzatlon first-class scientists,
engineers, or research adininistrators.  Bureaucratic procedure’ and
political control might limit or stifle the requisite freedom of action.
Nevertheless, such resea,roh hag sometimes shown itself t6 be effective;
for. example in aeron‘mtlcel researeh orin the development of dtomlo
Wexpons.

‘There ere, moreover, eertam advanteges in centra,hzmg suoh Gov-
ernment-financed research as does take place. Under a system of
centralized research, it would be relatively easy to establish a responsi-
ble, authoritative, and accountable direction for the research carried

A system of eentmhzed research would serve {0 recruit and train
an mdependent technical staff that is competent to assist in the formu-
lation of the criteria and the resolution of the problems that are basic
to effective planning and war control. In other words, such a system
can help provide the special technical competence in G0vernment Whlch
has been argued for thronghout this study. - 3

But whether research and development by Govemment is centrahzed
or decentralized, one lesson, pointed up by the experience in synthetic
rubber, is that a,ny research and development program must be directed
and.run by a technically competent and responsible authority. which
stands accountable for the results, and whose position and reputation
and /or monetary reward will be detexmmed by the failure or success
of that program. = - .

After the sale of the Government synthetlc-rubber plants, the. op—
erating research contracts with private companies ‘were not- rénewed.
However, research contracts with universities, individuals, and insti-
titions, moludlng the National Bureau of Standmrds -continiied, with
administrative responsibilities shifted to the National Science Founda-
tion. The same group that was nominally in charge under RFC and
Rubber Reserve - contintied in charge under the Natlonal Science
Foundation® ‘

The Government evaluation laboratories at Akron were also brought
under the control of this rubber group m the Natlonal S(nence Founda-a
tlon38 R

& \ISI‘ 0D, cxt supra note 78 sec C : ’ ) b

#Id., pp. 10-11: “Tn: aceordance: with dec1smnq by the Oﬂice of . Rubber Dxrector the
fﬂcuity known as the Government -laboratories was constructed in: 1943 by:the RF(C. - The
eventual. eonstruetion: costs -amounted: to -somewhat. over: $2 millton,. During the perlod
194455, the laboratories comprised one of -the prinecipal research.and pilot-plant compo-
nonts of the synthetic rubber industry ss operated for-the Government during those years,

“The preseit net book value of the laboratories is:appreximatety $545,000 *
© "“The laboratories are presently operated by the University of Akron under-a mauagement
contract with the National Science Foundation:: In fact, the university has: operated
the faeility for the Government sinee January 1, 1944. U’nder the ‘present-contract, the
university-is reimbursed for .all costs incurred and 1s paid B yea.r]y management fee of
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“A commigsion that 1ncluded umvermty scientists and leaders i in pri-
vate industrial research wag formed to review and formulate a policy
for'the Government in regard to a postdlsposal research program in
synthetic rubber under Governinent aegis. This Commission exam-
ined the need for continuing Governiment- supportéd research. ‘With
regard to resea,rch in the 1nterests of natlonal defense it concluded
that—

research dlrected toward Spe<31ﬁed end produc’ts needed by the n:rlhtary agencles,
whether cdlled basic research or applied reseaich, is most approprlately carned
o1 ‘through- contracts placeéd by the Department of Defense.®

The Commission ‘also t0oK hote that the research problem’ of dlSCOV—
ering & “synthetic rubber or rubberliké material to replace natural
rubber completely” had now been solved, and the problem had begome
one of industrial development, The Depa,rtment of Defense and the
Office of War Mobilization must consider whether Government sup-
port. will be required ito Iwccelerwte this phsuse of mdustma,l develop-
ment “Thus:

The Gomm1ss10n 1s adnsed rthat subsequent to 'the preparatwn of the MAB
repont the Goodrich, Trirestone; and Goodyear companies have each succeeded
mdependently in synthesmmg material with compomtmn and properties similar
to matural rubber, using igoprene as raw material. ' Isoprene, like the'butadiene
needed for GR—S -rubber and the isobutylene needed for.GR-1:rubber, can be
made from petrolenm- in:..any necessary. quantities, although much time will be
reqmred to. complete the. details of the industrial produetlon methods, to inte-
grate most economically any large new produetwn of isoprene with other phases
of the'oil and petro-cheémical industries; and to build the new equipinent needed,
‘The initial estimates of pnoductmn cost are w1th1n the range of recent prices of
natural rubber. : -

.The. Defense Department and the Otﬁee of Defense Moblhzatmn Wﬂl doubtless
examine the prospects for supphes of natural—rubber substrtute made by the new
units, and will reach their own’conclusions in dne time; but prima facie, the
natural-rubber substitute problem: is Xow an. économic and industrial problem
rather than one reguiring Governmenf-sponsered scientific research, Heonomie
conditions may. provide an:environment under which commercial development
of the new processes for making natural-rubber substitute will move forward
without any governmengal action. If not, such an environment can be created
by appropriate governmental action whlch may be:either legislative or executlve
and may take any one of & number of different forms, * # *

'The Comimission feels impelled to recommend that the Government, at 1ts
hlghest levels, give immediste conslderatwn to the féllowing gquestion : Does the
national security ‘require governmental action to foster the industrial develop-
ment of . the new procesges of synthesizing “natural rubber’’ ? ¥

“The Comimnission was u:nammously and firmly of the opmmn” that
thé Governiment should expand its ‘support of fundamental or basic

$50,000. The laboratories ‘are managed ag an opemtton separate ‘grom the umversitys
educational program. : ;

#The operating cogts for the laborutories wiIl approximate $950 000 for the ﬁacal year
en&ing June 20, 1956.

The laboratories function as a member of the ‘research team’' which carries
out the present rabber research program sup fported by the Government through the Na-
tional Becience Foundation. ~The activities of the lsboratories are largely of an -applied
and developmental character. Bome .of its work:is.directed toward the servicing of the
university:contractors,ibut this ig a relatively small portion of its: total efiort. Following
cessation - of governmental manufacturing operations as the. gynthetie plants were trans-
ferred . to. private hands, the -laborateries -have been .concerned primarily -with work on
special projects suggested by the Department of Defense and recently With the so]lcitation
of contract work to -be undertaken for private industry.”.:

. The - laboratories . were: gold -in . August 1957 to: the- Trirestone Tire & ‘Rubber ‘Co., for
approxmxately $760,000. Sule Was by “sealed bid to the highest hidder and was approved
hy the Bureau of.thé Budget, .

9 1d,, py. 1213, Ch.- III Responstblhty of the Federal Government for Future Supports
of Bii.gm Resgarch 'in Rubber and Related Elastomers.
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research, but felt there was.no reason for a special appropriation for
rubber research in this sphere of fundamental studies. Rather, the
central agency charged with allocating Government research funds
should be allowed to choose between alternative avenues of funda-
mental research in the area of high polymers and elsewhere, so as to
maximize the value of such research expenditure.-' The Commission,
therefore, recomriended : ' T
" 1. The present program of Government-sponsored rubber research projects,
costing about $1 million per annum and now temporarily administered by the
National Secience Foundation, should be regarded as terminated at the end of
June 1956. - L . :
2. In place of this.program, the National Science Foundation should support
a new and more basic program made up of research projects in the general area:
of molecular ‘structire. and arrangement, composition, and properiies of high
polymers, particularly elastomers, and methods of preparing such miterials. To
inaugurate this new program in the most effective way and to conserve the
hyman and scientific assets developed under the former rubber research pro-
gram, the Commission recommends that special funds be made available to the
National Seience Foundation for the 1957 fiscal year, during which the Founda-
tion would wind up the old program, absorbing such paris-of it into the new
program as appropriate® - ’ o : : i
Given the choice between general allocations by a central agency,
and funds earmarked for research on rubber under = separate pro-
gram, this recommendations seems sound. There remaing however,
the need for some research and development activities at a high level
by Government (as against the mere allocation of funds throngh Gov-
ernment) if for'mo other reason than to develop a competence for
evaluation within the context of social and strategic choice over the
whole range of science and technology. This competence, as was
shown earlier, may be vital to strategic planning and social choice,
The Commission also recommended the sale of the Government
laboratories to privaie industry. The Commission rejected the idea
of transferring the facilities to the National Bureau of Standards in
spite of the “advantages which might accrue to industry, the Govern-
ment and the general public” because the Commission was “not con-
vinced that the acguisition of the facility is essential to the program
of the Bureaun of Standards.”# This last recommendation depends
on the doubtful underlying premise that direct research and develop-
ment as a Government function should be minimized. Even aside
from the need to develop a vastly greater technological competence
within and as part of the frameé of (Government, that which is “essen-
tial” in the program of the Bureau of Standards or of any other
Government research agency is never an absolute, but has meaning
only insofar as thereby “advantages might accrue to industry, the
Government and the general public.”

1., p. 15,

® The Commission’s comment was summarized by the National Science Foundation report
ag follows (id., p. 19) :

“The Commission noted cerfain advantages which might acerue to industry, the Gov-
ernment, and the general public were the laboratories to be placed permanently under the
Burean of Standards. Any oceasional need of the facility by Government agencies could
be met easily, work which was net in any way competitive with private laboratories could
be performed for industrial coneerns on 4 fee or contractural basis, and the facllity could
integrate partially into the regular activities of the Bureau. However, the Commission
iz not convineed that acquisition of the facility is essential to the program of the Burean
of Standards, although that part of the faeility concerned with physical testing and evaln-
:z.ition’ might be used by the Bureau in its programs of materials testing and standardiza-

on.”
R %g nucted above (note 18), the laboratories have now been sold to the Pirestone Tire &
ubber Co. . ’
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B A CONOLUSION

ThlS chﬂfptel warrants g brief word in summary and conclusmn
A critical chapter in American industrial development, and especially
an-important-chapter in the development of the- relatmnshlp between
Government and industry in the support of research, has now been
surveyed. The survey indicates that Government sub51dy of research
standing alone will not suffice. It is not enough to rely on reputable
companies and well-known scientists, The mechanism of action and
self-nterested- motivation must: not be lost sight of, as it frequently
_ was in this program. A Government research program, to be effective,
st have Jeadership; a leadership that is'clearly motivated, power-
ful, knowledgeable and respons ible: one that is prepared to stand or
fall on the basis of vesults.: We would generalize to suggest that
whether or not the Giovernment is now spending enough for research,
¢learly "too much’is being spént without attempting to evaluate the
results of such éxpenditure. Direction, evaluation, choice-and incen-
tive are.as necessary in this asin any ot ?her act1v1ty Patents are part
of the mechanism of action and motivation; and if ‘their use is mis-
placed, patent arrangements may be a p051t1ve disincentive to progress
and a barrier to deve%opment as they were in synthetic rubber research
while the- 1ndust1'y Was Govelnment owned :and . privately operated.
Fmally, in sponsoring. or organizing research, the Government eannot
overlook the need. to develop (possﬂoly as an aspect of. its research
programs) a. technical and scientific competence perma,nently Inte-
ﬂ'rated withinsits own. declslon-makmcr a,ppa,mtus




CHAPTER X -
- THE TRANSFER TO PRIVATE OWNERSHIP

The first of several plans for the sale of the synthetic rubber plants
was formulated by the Interagency. Policy Committee on Rubber (the
so-called “Batt Committee”) in 1946, . The. facilities were divided
into the efficient“basic” plants and the “fringe” plants.: . Tt:was. pro-
posed that the latter be sold without conditions; for whatever they
would bring; and that negotiations be entered into to sell the “basic”
facilities under conditions designed to insure (1)} that the plants
would continue to-be used to prci?iuce gynthetic rubber, and (2) that a
sufficient capacity would be purchased‘to “constitute the nucleus of a
strong and diversified private industry.” Then the Government
would cease the production of synthetic rubber once and for all. - The
possibility of a piecemeal disposal of the “basic” plants was rejected
Ey the Committee, for this would put Government in competition with
private industry in meeting the demands for synthetic rubber.

- Subsequently, the fringe facilities were sold to be dismantled -and
junked or to be used to produce specialty synthetics, such as rubber-
based paints. For the basic facilities, there: was then an insufficient
market to permit of a general disposal.®® - Du Pont bought the neo-
prene plant. Four of the five styrene plants were sold to private
chemical companies (styrvene having maiy commercial uses aside from
the production of synthetic rubber), with the Government retaining
the rightfo purchase a fixed proportion of their output..” U

In the years that followed, plans for the sale of the facilities were
prepared by the Rubber Industry Advisory Committee, by the Petro-
leum Industry Advisory Committee, and by the RFC. Most signifi-
cantly, an intéragency committee under mﬂe .chairmanship of John
Steelman, assistant to the President, formulated a comprehensive re-
port on the industry, including a proposal for its disposition. This
report, endorsed by President Truman, was forwarded to the Con-

ress in January 1950, : The Steelman report blueprinted a procedure
ﬁeﬂgned to increase the number of potential bidders for the plants,
and 6 -create industrial’ conditions:which would maximize competi-
tion under private ownership. It wwas recognized inthe Steelman
report. that both these objectives would be difficult of attainment.
Negotiations must perforce be limited to those few: business éntities
which were both technically competent and financially powerful, since
operations involved new and complex techniques and since large sumg
of money would be required ¢o purchase and to operate physical units
of this magnitude. It .would require, the report estimated, anmual
working capital of more.than -$2,500,000 to operate a single GR--S

% Cf. -the anthor’s The Sale of the Synthetic Rubber Plants, in Journal of Industrial
Heonomics, December 1953. With the single exception of Phillips Petroleum’ Co., no firm
appeared aggressively “intent on buying butadiene and copolymerization capacity and
going into the synthetie rubber business during the early phases of the program.

- A15
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E]-qnft. - Moreover, the large tire and petrolenm companies which had
uilt and which had, for a decade, besn operating these plants pos-
sessed special advantages in any bidding for them. . These firms alone
had the organizational know-how, the special technical competencies,
the experienced operating staffs, and research personnel trained in
terms of the technology and scienice ‘of synthetic rubber. Since these
companies had been conducting private synthetic rubber research
projects at least since 1948, it could be supposed that they had an
accumulated backlog of unapplied and unexploited invention—which .
supposition might be :sufficient to: frighten away an outsider from
bidding. Moreover the companies operating GRS plants controlled
a major part of the market for GR-S, wliile the companies operating
feedstock:plants owned the refineries upon: which these plants must
depend for basic raw material. - And all butadiene plant and butyl
plant capacity was physically integrated into the private operations
of petroleum refiners. - - : : o :
i+ To'meet the diffieulties of dispersing ownership widely, financing
schemes were designed to shift the risks of initial operation to the
Government, with the recommendation that special terms be extended
to “nondominant firms and especially small business.” It was pro-
posed that Iimits be set on the amount of capacity that could be acquired
v a single firm, and that “three step” vertical integration be forbidden
except by a special Presidential determination. It further recom-
niended that Government “undertalke to reach understandings with
the signatories of the agreements as to what constituted: the maximum
limits of a ‘reasonable royalty’ % as. written into the patent agree-
ments, and that a statement of the precige meaning of the phrase be
widely advertised to prospective purchasers along with other clarifica-
tions of the terms of sale.. The various antitrust cbjectives and pro-
cedural protections suggested by the Steelman report were destined to
- be ignored. The onset of the Korean war prevented carrying out the
Plans under the Truman administration, and in the administration
. which followed, there was a change in:the guiding values of Govern-
ment. : R ' " s ‘

It has been universally recognized that the operation of Govern-
ment-owned synthetic rubber plants by private. companies tended to
‘give these companies a cumulatively more favored position with regard
to the ultimate takeover of the plants they operated—hence minimizing
the likelihood:of a vigorous bidding for the plants and a wide disper-

*gion of their ownership. - Altérnative systems for the operation of the
plants-under Government, ownership might have avoided this bias.

..One such alternative is suggested by the organization of the Cana-
dian ‘synthetic rubber industry: - During’ the war, an integrated syn-
thetit rubber unit capable of producing 101;368,000 pounds of rubber
in 1946, was built for the Cdnadian Government in the newly indus-
trialized area of Sarnia,’ Ontario. Finding no:private buyers after
the war, the Canadians organized the property-into a so-called Crown
Company, Polymer Corporation; Ltd. individual was chosen by
the Government to act-as Presidént and Chairiman of the Board of the
new company. He in turn selected a group of prominent Canadians
as Board of Directors. .  The board, serving without remuneration, wag
approved by the Government. Thereaftér the Board of Directors

# Steclman report, op. cit, supra, note 75, p. 81.
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perpetuated itself by selecting its own succession, and maintained the
same relationship to the senior company officidls as they would n a
private company. A staff was hired; operations were carried on.
Given virtual freedom of action as a competitiveagent on a free market,
the Orown Company was set [oose to sink or'swim. - During the war,
operations in Canada had been carried on by private operators on &
fee basis as in the United States. These contracts: were gradually
terminated and by 1951 Polymer was working all of its own facilities:
The subsequent success of the Canadian Company, iinaided and with-
out a sufficient domestic market for its product, was no mean achieve-
ment. Emphagizing research, it developed profitable specialty mar-
kets and sold electric power; stéam, ‘styreng, ethylene, butane, and
isobutylene, all as byproducts of the synthetic rubber operation. It
reinvested a part of its profits to expand its operations; and’in part
has channeled its profits, i. e., paid dividends, to the Canadian Treas-
ury. The Canadian approach would not have been appropriate to the
whole of the American Government-owned industry; because of the
monopoly power which such a single firm, so organized, might have
ossessed.  But this type of operation would have been appropriate
or the organization of a part of the American synthetic rubber in-
dustry, say, that part which could not have been disposed of by sale
to private industry in 1946 or thereafter under conditions which would
have safeguarded the public interest. This sort of organization not
only avoids favoring particular operators in the ultimate disposal
to private ownership, and makes use of market incentives as:a spur
to efficiency and progress; it also has the advantage of making possible
a gradual shift of ownership through the sale of shares in-a’going
concern, using organized seeurity exchanges as the medium for market.-.
ing the stock. Clearly, the market for shares is much wider than the
market for facilities, Individuals and concerns.can thus be enabled to
_participate in ownership without the initial possession. of technological
know-how and vast financial resources. . Under such a system the Gov:
ernment could, where strategic interests require, continue to hold.a por-.
tion of nondividend common stock so as to retain a voice in.the formula-
tion of industrial policy where strategic interests were affected. -
The stage was finally set for the disposition of the plants during
the first Eisenhower administration. On Angust,7, 19563, the Presi-
dent signed the Rubber Producing Facilities Digposal Act of 1933
(Public Law 205, 88d Cong., 1st sess.). -~ =~ = 7 o
A three-man Commission was set up to sell the Government plants.’
The' Commission advertised in November 1953 for proposals to pur-
chase the facilitics. In May 1954, at the conclusion of the 6-month
period for the receipt of proposziis, 56 -proposals and 19 alternative
proposals iad been received from 35 prospective purchasers. Nego-
tiations were commenced and continued for 7 months. On January
24, 1955, a disposal program was recommended providing for the
sale of 689,600 tons of GR-S capacity, and 90,000 tons of butyl
capacity. The statutory minimums required by Congress as a pre-
Ik;equilsite for sale had been 500,000 tons of GR-S and 43,000 tons of
uty. N . : - o g Tt - “.:'.: S0
The Commission had been charged by Congress with several ob-
jectives: to cbtain the “full fair value? for the plants, to insure that
disposals would be in a form “consistent with national security,” and
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to: construct a ‘‘free competitive)? synthetic rubber market and ene.in
-which.small business would be able to obta,m ! “f&lr share” of the end
product of the industry. . ..~

. It would appear, however; tha,t the crlterlon which prlma,mly sha,ped.
the .negotiations and subsequent form of sale was that of obtaining
as. high a sales price as possible for.the: Government plants. In
essence, if there had beeri no other criterion than this, the form of the
plant ‘disposal would have:been. precisely as it was.  Thus, in re-
sponse: o, the. injunction’ by -Congress that “in the .event. that there
may have been a. financially more "advantageous. proposal  for the
rubber- roducing :facility than the sale recommended, | the Commis-
sion submit] a statement of the reasons.why such a sale is never-
theless. proposed »~the Cominission could. reply in its report: that
“without: exceptlon, the Commission sold to the highest bidder,” %

- It is beyond.our competence.to. judge whether a “full fair value”
was reeelved for the plants.  The Comimission. asserted that the sell-
ing price of the facilities covered 99.2 percent of the “estimated ve-
placement cost less depreciation and obsolescence” of those facilities *®
In one instance, the Commission refused to sell a plant on which only
one bid had. been recelved because 1t could. not negotiate a “fair vnlue
price.?”: -

i With r&gard to na,tlona,l securrty, the Oomm1ssmn chose to agsume
( probably quite rightly) that.the growing. commercial outlets for syn-
thetie rubber, wou%d ‘guarantee the continuing availability of indus-
trial ca,paclty better than any paper assurances could. - Nevertheless,
the Commission.inserted.a national security clause in each contract of
sale, as it was requlred by statute to-do, supposedly insuring— . .
the-prompt availability of the-facility, or facilitier of eqmvalent capaelty for
the production of synthetic rubberiand its components— - -
for a perlod of 10 years from the date of the transfer of the fiM‘dlltlBS
The national securtty clause is essentially a wealk one. -1t provides for
the Teactivation of equivalent capacity within 180 days (approxi-
~mately 6 monthg) after o formal request had been received for reacti-
vation from ‘the Government w1th mdeﬁmte extenswn a]lowed Where
the— T :
purchaser is unable to eomply therew1th by reason of 1ts mablhty to pmcme
esgential matenal unavaﬂablhty of labor, f B
But it is at preclsely the times when the Grovernment would requne
quick reactivation that labor and essential ‘equipment and materials
would not be available.- The only type of security reservation that
would be’ meanmgful would be one.that a.ssured that a critical pl&nt
would be available in time of.crisis without imposing an additional
drain on special labor.and on searce equipment a,ng materials..

There was very, little competitive bidding on the,plants, . This
change as indicated limited the possibility.of, maximizing the competi--
tive structure of the, new market. It also creates doubts Whether the
pla,nts were sold at their “full fair value ., . :

For the butyl plants there was no com etltwe blddmg BldS were
recewed only from Standard 011 or its llates

%Rubber Produclng Facilities Disposal Commlsswn, Report to Congless Recommendmg
Disposal ‘of Government- Owned Rubber Producing Facihtles (January 24 1955) p 31
w1d op, 1617, fis i ; :
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. As for the copolymer plants, except for the Los Angeles plant, only
one bid was received.for each. of the. plants offered for sale. . In every
case it was from the tire or rubber-products company (or companies)
which had operq.ted that plant for the Government. The extra (and
successful) bid on the Log Angeles copolymer plant was that of a sub-
sidiary of Shell Oil, which sought to presérve the technical unity of
the integrated styrene butadlene copogrmerlzatlon opera‘mon in: Loc
Angsles, for which Shell wag bidding,

In butadiens there was some competltlve bldding, as. is shown in
the followmfr table. -

Btddere fo'.' bumd@ene plants’ -

Locmtmn R B@ddera .
Port Neches, Tex., pIant__ Goodrich-Gult Chemlca.ls, Ine L
Texas-United States Chemicals 00
-~ - Allied Chemical & Dye Corp.
e R : ;.A.‘.WRGraee&Co :
Houston, Tex plant _____ Food Machmery & Ohemlcal Gorp o
~ Allied:Chemical & Dye. Jorp. -7
Goodrich-Galf Chernieals, Ine, @ -
~ Goodyear Synthetic Rubber Corp
" Binclair Refining Co. -
e e W. R. Grace'& Co.
Baytown; Tex, plant____ ‘Humble Oil & Reﬁmng Cot
S Food Maehmery & Ghemical Cmp
Lake Charles, La., plant _ Petroleuni Chemicals, Tnel . L
G .- Merck & Co, and Climax Molybdenum Go
Torrance, Calif., plant_.. -Shell Chemical Corp TR
e o et oo Dow Chemical Colco
- Edwin: W. Pauley : .
Standard Oil Co. Of Gahforma
Baton Rouge,. La,; plant.... KCopolymer Gorp .
Borger, Tex., plant _______ ) Phﬂhps Ghemmal Got. .
Tl Segundo, Calif, plant_ Standard 0il Co. of Gahforma

L Buccessfol bidder, . . T S

There were thus 15 bidders for 8: plants. Tn évery"case but .one, the
successful bidder is to be identified with previous operation of the
Government facility bid upon.. This confirms the-significance of the
entrenched. position of those who operated facilities For the Govern:
ment. It is to be noted, also, that the number: of bids received was
very small con51der1ng the momentous opportunity represented by the
disposition. of the (Govermment plants, - Furthermore, the petroleum
producers did not bid against eachi other. - Most of the stimulus to bid
came from: outside the “cirele.of Governient- operators, chiefly from
chemical companies presumably interested in the use of butadeine for
purposes other than the productmn of synthetlc rubber As the re:
port described it: ‘

In every instance the present operator ﬁled a proposal for the plant adJacent
to his refinery, and, conversely, with the exc¢eption of the butadiene plant -at
Torrance, Calif. (whmh liag been run in' tandem with the plant operated by
Standard Oil (California) and on which that company did file a preposal), no
petroleum company either within or outside the program ﬁled a proposal for
a plant adjacent to another ¢il company’s refinery. .

A petroleum refiner would be disinelined to place himgelf in a: pos1tmn of
extreme dependence for feedstock on a direct competitor in the petroleum field.
Thus, the outside interest evidenced in the butadiene plants came, from major
chemical companies, which- higtorically have been purehasers.of .various feed-
stocks from -oil compdmes Further ‘explanatioli’ for: the interest evidenced by
chemicul companies is the rather widespread belief in the industry, a belief which

e
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the Cormmission shares, that butadiene, while presently in -major use only as a
feedstock for GR—S has a pronnsmg future as a major mdustrml chemical quite
apart from its use in the manufacture of synthetlc rubber.”

Tt is ‘somewhat surprising that the Attorney General accepted this
pattern of bidding without protest. It isnot enough to pass this off,
as the Commission did, with the stuggestion that—

the srze of -the faclltles ‘and’ the techmical” and ﬁnanmal requlrements for then
operation was such as to preclude their purchase by small business. It was
further pointed out that the most likely purchasers partlcularly of the coplymer
plants, were the present operators, = -

It is not enough to pass it off, as Judge Barnes did in testlfymg for
the Department of Justice befors a Senate committee, by referring to
the following passage from the Reconstructlon Finance report of
March 1,1953, which stated : ‘

The most likely purchasers of the synthetlc-rubber facilities are the rubber,
petroleum, and chemical companies riow operating them for the Government’s
account. Obviously, the ‘desire  of the rubber companies to-contrel the source
of their raw materials supply, and of the petroleum companies to maintain an
outlet for their refinery products, prov1ded initial business incentive to this
result.

Additionally, the present operatms of these fac111t1es have acquired a familiar-
ity with management and operating problems that places them at an advantage
over newcomers to the field. The likelihood the disposal will in, large part
follow this pattern is enhariced by the circumstances that many of the facilities
are dependent for their efﬁolent operatron upon adjacent facilities owned by the
present operators which wére never’ part of the Government programi, = Such
dependence rests upon feedstock’ supply agin’ ‘the case of the butyl facilities and
several of the butadiene plants, and in some instances upon:the supply of essential
utilities, such as steam, electricity, or water.” 'This dependence ig not absolute
irom an engineering viewpoint, but-in: most mstances geverance can be achieved
onhly at the cost of substantial economies® @ -

Even if it is true that Goverfiment operators acquired knowhow,
ete., which favered them in the blddmg, there are ma,ny questlons left
unanswered.

Why did no outsiders, 1. e., others than those opera,tmo on Govern-
ment account;bid for GR-S plants B

i Wagthe rubber market shut off for them? :

~iIf the reason was, as alleged, that only operators had the speolal
lnow-how of the partlcular plant then why did 10 outsiders without
the know-how of the particular plant bid on the styrene plant? Why
did & number of outsiders bid on the butadiene plants though they
had no plant and-industry’ know-how? Butadiene operations were
much more interlocked with the refinery operations of adjacent facil-
ities of oil refineries than GtR—8 facilities ever could be with those of
the tire fabricators. Indeed, GRS facilities were often located half
a continent away from' the tire plants, yet outsiders.came in to bld on
butadiene plants but not on GRS facilities.

And even if, because of “know-how,” etc., out51dels oould not.bid to
a,dva;ntage, then why did not those who had operated the Government
GR~-S and butadiene plants and had all the know how, bid avamst
eachother? -

Each GR-S plant operator, for. examp]e, submitted one bid for the
plant(s) it operated That was all No rubber company chollenged

T, 2g-27." ' o s ' ’
s He;z.g?lgs betore thé Sul}committeo on Productton and’ Sta‘mhzatlon of the Senate Com-
mittee on: Bank!ng and Currency, 84th Cong 2d BeRs, (March 9, 1956) p-2
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the bid, nor did this company bid to take the plant of other GR-S

operators. When General Tire & Rubber’s bid was rejected because -

the company did not meet the Commission’s criteria of “fair value,” no
other operator then ventured tobid.” - S :
Inasmuch as the system of Government. operation, through private
contractors, did give private companies special advantages in the
takeover of Goverriment plants, would it not be appropriate to re-
appraise that system of operation so as to devise a:tuture approach
that will not so restrict the area of potential disposal? Xas this
experience, for example, any relevance to the present policy of -the
Atomic Energy Commission in the area of industrial development?
No doubt, the factors pointed to by the Commission and by Judge
Barnes—1i. e, the large-scale nature of the operations, the inter-
mingling and interdependence of plant facilities, the possession of
know-how peculiar to a given plant, the numerous tangible and in-
tangible advantages that inhered in the market position of the pre-
vious operator——serve to explain the apathy which prevailed.. How-
ever, the -possibility cannot be: overlooked of some: sort of under-
standing, agreement, or conspiracy on the part of the interested-con-

cerns to eliminate any effective competition as between themselves in

the bidding for Government facilities. .~ . . . - : :
There is also another factor, more directly within the scope of ad-
ministrative discretion, which minimized the possibility of effective
competition in the purchase of Government facilities.. - This was the
policy of the Government in its dealing with patents:and industrial
To what extent did Government. patent. policy préclude an active
interest by outsiders in bidding for Government plants? It was
clear that, during the long years of Government operations, there had
been no clearing of the decks of the patent barriers to disposal. Thus,
when the Disposal Commission inquired of those invelved in the syn-
thetic program as to:the patent rights to which private companies laid
claim with regard to processes and products “presently in use in Gov-
ernment-owned facilities,” the companies involved in the Government

program listed a large number of patent rights, and indicated their

firm’ intention of asserting these rights againsts future owners and
operators of the Government plants. -~ & : .= ' o

Dow listed six patents covering the production, preservation, and
* utilization of styrene and related compounds. T '

Standard Oil (New Jersey) listed very extensive claims to control
over the production of butyl rubber, isobutylene recovery, isoprene
recovery, styrene production, and butadiene production and recovery.
This included 163 butyl-rubber patents, 56 patents relating to butane
dehydrogenation and to the extraction of butadiene, 13 styrene pat-
ents, 19 isoprene patents, and 21 isobutylene patents. = = :

General. Tire & Rubber Co. asserted claims covering the so-called
black-masterbatch process in the production of GRS, and the process
for producing oil-extended rubber. & - R ‘

Goodrich asserted patent rights in certain processes of butadiene

purification,

Gulf asserted five p_aients covering the.prod__uction of butadiene; o

*
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- Hercules :Powder Co. (Du Pont) asserted rights under 19 patents
relating to the production, compounding or vulcanization -of:buna
Phillips Petroleum Co. asserted rights under 21 patents covering
(unspecified) -aspects -of Government operations in particular plant
colnplexes.: - . T R S U TSNPy
- Shell Chemiecal: Corp. asserted miscellarieous patent claims relating
to-the production :of ethylene (1.patent),:the production of ethylene.
benzene (T patents); the production of ethyl benzene dehydrogenation.
catalyst - (10 patents); the process for ethylene benzene. dehydrogena-
_tion (14 -patents), copolymerization (6 patents), copolymer softeners
(5 patents), copolymer plasticizers (2 patents), copolymer compo-
sitiens {2 patents), cold-acid polymerization in production of buta:
diene: (5 patents), butyléne-extraction {7 patents), butylene deliydre-
genation (7 patents); butadiene extraction (2 -patents), butadiene
stabilization (8 patents)..ov wiv 0 e o : NI
- Can it'be doubted that this:phalanx. of patent claims provided a
formidable barrier and- discouragement to:all those outsiders who
might be inclined to-enter into the industry through.the purchase of
Government plants?- S T N P
. An idea as to the worth of the supposed protection extended by the
i (Government to prospective plant purchasers with regard to-patents is
. indicated by the procedure by which the Digposal Commission.dealt
_ with. these Fights. ' First, the Commission distributed an -enormous
' Brochure of Kgreemel;ts Relating to Patent Rights, Technical Infor-
- mation, ete., in Connection With %ale of Government-Owned Rubber-
" Producing Facilities. . This:brochure covered only certain illustrative
_agreements, and it was stated flatly that the “following cominentary is
designed to facilitate location of ‘pertinent agreements, but does not
. interpretianyagreements.”? . - 0 il T DL e
~ .The Government did:not_help the prospective :purchaser find out
: whére he ith regard. to claims fo patent rights and technical
nformation in the plant on which he was supposed to bid—forthe sim-
3] , a8 -far ag one-can tell, that it-did not.itself know where he’
~ stood. It referred-iim to;the. complex of mpreements,~and told him
—=tgfipure them out for himself ahd make up his own'mind asto'what
- hig chances were. Could it be doubted that such a situation of uncer-
tainty would discourage the newcomer from venturing into the.field ?
The Government also publicized and cifeulated.the claims made by
various companies as to their rights against privite purchaser-oper-

ators of Government facilities, with the statement that—:
The attached collation’ of ‘statements on rights made by variois prospective
purchasers is so0lely to-aid bidders in their check of pertinent situnations:'” In no
way does this constitute anylrepreseptation whatggever by the Commission., .. :
In retrospect, the Commission’s circumspection appears to havé been'
well.advised, whatever its dampening effect upon prospective bidders.
Sale of the plants plunged the new industry into'a period of struggle,
controversy and negotiation, as the respective parties; under the threat
of litigation, sought to settle their conflicting claims and bring order
. out of the confusion that existed. The course that events have fol-
lowed bears little resemblance to the claims of guaranties and protec-
tions to prospective purchasers, so often vaunted by the administrators
of the rubber program. '
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" In sum, the existence of a mass of patent claims on processes built
into Government-owned plants, and the uncértainty -of ﬁ)ros'péctwe
purchasers as to the claims which might be made against them, and as
to their consequent relative position in a competitive struggle, may in
large part account for the failure of the Government to creaté a broad
demand for the property which it was offering. R R
" The Governmént had allowed private companies to 'Incorporate :
their patented processes into the Government-owned operations with
which they were charged. The machines, equipment, and factory
design as offered for sale, were likely to be useful only in the operations
of these processes patented by the private operators who had run them,
8o that any others who might buy the plant would be obliged to pay an
extensive (and uncertain} fee to that former private operator. Not
only did this occur in the initial organization of the plants, but it
oceurred constantly in the expansion, restructuring, and reequipment
of plants, so that new patent claims could constantly be introduced.
Thus, Phillips Petroleum in the Memorandum Re Claims of “Rights”
could state: o T _

* » # Plancor 484 * * * was designed by Phillips Petroleum Co. based on
technieal informatien and trade secrets originating with Phillips Petroleum Co,,
its operation involves the use of said technical information and trade secrets
and Phillips Petrolenm Co. intends to claim a royalty or license feé in connection’
with the use of such technical information and frade secrets for private (as
distinguished from Government} benefit, In additional, Phillips Petrolenm Co,
is the owner of the following United States patents which contain claims eover-
ing the operations of said plant, and Phillips Petroleum Co. intends to claim a
royalty or license fee for a license for the continuance of the present operations
of said plant for private (as distinguished from Government) benefit: * * *

As to other butadiene plants of the Rubber Producing Facilities, Phillips Pe-
troleum Co. furnishéd technieal information for the design of the butylene and
butadiene-recovery facilities employed in the butadiene plants at Port Necles,
Tex., operated by the Neches Butane Products Co., and at Houston, Tex., oper-
ated by Binclair Rubber Co, Inc. In addition, all of the above patents coutain .
claims which are pertinent to the said recovery facilities except Patents Nos. |
2,586,408, 2,606,159, and 2,660,692, Phillips Petroleuin (o. intends to claim a
royalty or license fee for a license for the continuance of the present operations
of said plants for private (as distinguished from Government) benefit.'™

It seems inevitable that such eirctunstances as these would create a
formidable barrier to the entrance of newcomers into the industry,
and thereby reduce the force of competition both in bidding for the
plants and, potentially, in the operation of the new industry itself.
Moreover, these circumstances were not a matter of technical necessity.
They arose ag a consequence of choice by the administering agency of
the Government. The industry was sufficiently long in Government
hands that operations could have been standardized and/or cleared
of private patent claims. This would have cleared the decks for free
bidding, and would have facilitated new entry into the industry. It
might be argued that to have standardized operations and/or per-
mitted modifications only when such developments were owned by
Government {(or the claims regarding them settled), would have
caused the synthetic rubber technology to stagnate. But the tech-
nology stagnated in any case. The organization of the Government

10 Rubber Predycing Faellities Disposal Commission, Memorandum Re Claims of
“Rights”-—8ynthetic Rubber Facilities (memorandum mimeographed for distribution to
prospective bidders), November 1954, )
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synthetic-rubber operation failed to clear the decks for free disposal
and . permitted the creation of patent impediments in. an industry
financed by the public and supposedly run by the Government-—and,
for this price did not even receive a progressive technology in return.
+.The ?atterns of the new industry which did emerge reflected the
oligopolistic form of the petrochemical and tire industries where a
large proportion of total output is concentrated in the hands of a few
“dominant” firms. . Butyl, of. course, is'a monoply in the hands of
Standard (New Jersey) and its licensees: . L -
. This is the form of the new American synthetic rubber. industry.
It is an industry which, regardless of past programs and performances,
happens now to be-in the hands of vigorous firms in two highly
vigorous industries, albeit industries capable of backsliding into the
stagnant byways of monopoly. . Here, as elsewhere, it will be the prob-
lem of public policy to clear the way for the full force of competition
to drive the new industry to.the full:realization of its potential con-
tribution to consumer welfare and strategic strength. The task that
confronts us is much more difficult than it would have been 1f the
syrithetic-rubber program been administered with greater competency,
firmness, foresight and understanding of the public responsibilities
involved. L : "



. CHAPTER XI - .
PROBLEMS AND POLICY . .

_ The preceding chapters were written a year before Sputnick. Their
essential . conclusions were formulated in 1951. Thus this critical
analysis of the organization of research and the means of _%roviding
incentive for technological advance through Government policy, is no
mere rationalization of recent events. Rather, events confirm its
hypotheses and arguments. S B . .

In good part this study has been concerned with the patent system.
It was shown how, in extending the powers of monopoly, this system
can sometimes work against the economic progress and consumer
welfare which it is intended to sustain and promote. It was shown
that, through patents, important developments may be shelved, delib-
erately or inadvertently, thereby blocking the technological progress
which the system was 1mtended to accelerate. These dangers are fa-
miliar and remedies of sorts have been proposed. Less familiar is
the conflict between the needs of national security and the objectives
of business action, illustrated by the international patent deals. Many
aspects of business choice, following normal commercial criteria, may
lead to actions which conflict with the interests of national security,
It then becomes the responsibility of Government to protect the stra-
tegic interests. The trouble is.%a,t, with rare exceptions, Where the
issues are cloaked in. technological complexity, the Government has
not deyeloped the competence that is required to discharge this respon-
sibility. Thurman Arnold and the Department of Justice did a real
service in investigating the relations between American and foreign
corporations when the latter were presumed to have become agents of
hostile governments. . They would have performed a. greater service
if, rather than attempting to fix personal guilt, they had pointed up
the incapacity of Government a%encies that. failed to recognizé the
dangers of such dealings when they occurred, and that, were unable
to deal with those dangers even had they been recognized. It is not
known how often such divergences between business action and the
gecurity interest arise, or how important these might be—for no more
today than yesterday is there available in Government an agency re-
sponsible for; and able to take cognizance of, such -conflicts and. to
deal with them effectively. The possibility of conflict arises every
time & factory is built in one location rather than in some other; every

time a road ig laid, every time an investment is made. .

In the case of synthetic rubber, those who raised the issue of na-
tional security were those’ who had a commercial stake in public
action. But there is unlikely to be more than a partial coincidence
between commercial stakes and strategic interests. The synthetic-
rubber experience shows that a government is ill. advised to rely on
a competence shaped to the criteria of commerce in formulating its
policy for national security. Yet, today as yesterday, measures pur-
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porting to insure the national security continue to be based upon the
demands ot those who have commercial stakes in public action. And,
today as yesterday, the GGovernment continues to rely on a techno-
logical competence for the formulation of national security policy,
that is shaped to the purposes of private profit. Thus, air transport
and the merchant marine are given aid and subsidy for the supposed
purpose of insuring national securlty It is folly to assume that, in-
asmuch as such aids and ‘subsidies are freely used by the rec1p1ents
according to, the criteria of good business, a maximuom return in na-
tional secumty will éver be’ derlved or that any national security re-
turn - will, necessarily be derived per dollar ‘of public' 'expenditiire:
The oil companies demanded and received ‘protection’” for their oil
ownership overseas——this on the ground that . our limited “and de-
pleted” domestic reserves must be preserved ‘in the ‘interests’ of na-
tional security. Yet, at the very same time, domestic oil producers
were denianding and. gettmg protectlon egfunst the import of foreign
oil into the Umted States=“again, on'the ¢round that it is necessary
for ,I__tIOIl.‘:LI securlty to_accelerate the rate at, which we use up our
'n reéserves as a stirhulus to the’ exp]ora,tlon ahd development of
new domestic reserves. We must expand our forgigh commitments and
spend Billions for overséas bases to protect. Arablan ‘oil so’that otir
domestic ‘oil will'be less rapidly depleted; at the ‘same“timé that we
1mpose quotas dgamst foreign’ imports and’ perrmt ‘higher prices to
¢onsumers i order to stlmulate ‘the usé of our-dormestic supply. -
~'One nesd be 1o’ expert to ‘sense ‘these contradictions. . They ‘are ap—
parent on their face.' ' In other areds, howeéver, they may be more
“subtle” “In such ‘cases, where ‘the i 1ssues are cloaked ‘in technical com-
plexity, upon whom shall ¥ _'rely, in-the face of confhetlnnr demands,
to determine the cotirse appl opriate tonationalneeds?

‘The ‘synthetic’ rubber story bears w1tness that where ‘the objective
is to encourage technological a,dence, it is never enough to- contract
out Tesearch to rivaie companies, no matter how smcess?ul and power-
ful they are. (%Ompfmy research is gedred to the § spur ‘of loss and the
lure of profits. ''Remove that lure and spur, and it is unlikely that
research’ efforts or- aeeomphshment will transcend the level of ‘the
routine, ‘Other incentives must be: built' into’ the’ system. In some
instatices, the Government has 'allowed ‘its eontractors to patent and
eommerelally explort its Tesearch results, v equiting only that royalty-
free "licenses be ‘éxtended’ to the Government and its agents“even
though that research was' ‘wholly paid for by the Government. This

" method ‘may have merit in some situations, for instance, in’ weapons
development whére commercial explitation is a minor byproduct and -
pateiits offer 4 kind of botius for stecesstul efforts.  But where the
objective is"to’ prowde a ‘general stimulus to economic growth ‘ard’a
widening of ‘scientific ‘horizons, then the nmethod is not. appropriate:
There is 111equ1ty, for the company receives first claim on the benefits
of research for which’ the public, not the company, paid: Further,
there is distortion of the purpose of public support ofp esegrch. " The
tange of possible applications of researeh results“is narrowed, and
the promise of a patent payofl pushes such research effort in the. very
directioris where ‘ordinary commercra,l 1ncent1vee suﬂice and pubhc
submdy or support are not needed S
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“QOther methods are surely available to build incentive into the sys-
tem of (Government-subsidized résearch,. Why not offer substantial
prizes for the solution of outstanding research problems#?  This would
opén the field to individual invention as well as to corporation research
and would remove a perentiial énspicion of favoritism and manipula-
tion in the obtaining of research comtracts. - It was in the successful
effort to win a prize offered by the Crzarist Government that the butd-
diene base for general-purpose synthetic rubber was developed: It Is
not entirely unreasonable to suppose that the “natural rubber” prob-
lem, the objective of such a long period of futile Government-subsi-
dized research, might have been solved under the stimulus of a money
prize, just as it was solved under the stimulus of & patent prize when
the end of Government ownership made the lure of profits through
patents available,  And, givitig prizes, even lavish ones, for solutions
might in many cases cost the public less than giving patents for solux
tions, for then the advance would be made freely available to-all:
Nor 1s it unthinkalble that the Government might offer research con-
tracts that provide for substantial gains if the project succeeds in its
creative ‘objective, and a minimal payment, or none.at all, if the proj-
ect fails. This, after all, is precisely the condition under which pri- -
vate commercially oriented research is undertaken. =~ & o s

Nor should it be assumed that contracting out or otherwise dealing
with private firms and institutions is the only-approach; or is neces-
sarily ‘the. most effective method for solving regsearch problems and
otherwise furthering the ends of scientifie.and: technological advance.
In many areas the most effective regults: may be achievable through
direct (Goverriment research and development, using’ Government-
hired scientists in Government-owned laboratories, with such research
having the advaniage of a single center for organization,. direction;
and_responsibility. - But will the question of the possible effectiveness
of direct Government research be' decided on its merits; or will our
paths be dictated by slogans and taboos? B T L S

The public is rightfully uneasy over the performance of American
science and technology:  Taking advantage of this moment of unéasi-
ness, the official and self-appointed. spokesmen: of: selence clamor:for
greater subsidies to earry on basic research.. Financial support for
research is, indeed, needed: But a. warning is in’order.. &gl%sidy.is'
never enough, whether to university researchers, (xovernment research:
ers, or: private-company:researchers. :The history. of sgnthetic rub-
ber:development gives ample evidence that the world of science;: like
other sectors of the world. of men, hds its waste -and futility, its
manipulators and its paragites, its massed echelons of good, competent
workers who neveitheless have not that special capacity to: proceed
beyond the refinement of the already known.. Only a few are blessed
with the creative spark. “If aid is-to be effective, 1t must be selective
in diseriminating between those who can contribute and those who
cannot. . Simply to'raise the level of public subsidy will not: suffice. as
a stimulus to progress. - Nor is monopoly only .a problém of business.
It 15 aproblem of all human institutions, and the institutions which
set themselves up as the creatots and purveyors of concept and knowl-
edge (the universities, the faculties, the academies, the societies, the
foundations) are all too human. . Here: also is manifested a . vested
interest. In. status and position, in.fixed procedures and,in established
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ideas:. . Here also may be a fierce maneuyering to monopolize the seats
of power; here also will be found rigidity and.bias. . Yet nowhere is
flexibility and real competition. more necessary.. Unfortunately, we
take for E‘ra,nted without troubling to analyze them, the form, mecha-
nigm, and adequacy ‘of those institutions on which our society depends
for t;h}alt intellectual dynamic which is the ultimate key to survival and
growth, oo o

. Whether the concern is to organize research in government, evalu-
ate private research for. .government, so direct the use of funds as to
maximize the return.on research subsidized by government, or simply
to formulate poliey in the light of technological:and scientific com-
plexities, for all or any of these tasks there must be a technological
(and seientific) competence in the Government. Thig competence is
the first requirement. - The schemes and the devices come after... The
need for technological competence in government has been the. con-
stant therne throughout- this study.. . This is not a competence that
can. be-bought ‘or borrowed. . It must be created. It must be in-
corporated into the processes of governing:and. the processes of gov-
erning must be remade thereby. .This final chapter will take as clear
and established what the. whole weight, of this study las sought to
clarify and to establish, namely, that the technological .competence
ghaped to the:market choice that normally characterizes our commer-
clal .and industrial institutions dand- serves these institutions well, is
of quite:another : genera than the technological competence that is
directed. to.social: choice.and is essential if ‘wise social decisions are to
be.made.. This. special. competence is needed in. government, in the
functioning of Congress and of the executive branch. - .+ .
:i The:pace of Russian technical, scientific, and economic advance is
not ‘the standard -by-which to measure: the sufficiency of .our own.
Though -we surpass thém-many timesiover, we may still'have. failed
to miake use :ofp.our full potential..- Yet. the race between the two
nations is so critical that points of comparison are important. With
respect to the development of a technological competence appropriate
to the processes of government, the form of their organization would
seémy 1o have .o certain -advantage -over ours: .In our society there
aré two distinét and important spheres of decision making—that of
business, where-action yields to-market pressure and follows the quest
for profit; and.that of government, whicl intervenes in the name of
the community:in those instances where competition fails to-bring
about:an accord: between business action and. the social weal, and
where other than commercial. ériteria must-be introduced as a basis
for:choice and action.” Qur:available technological competence has
been “shaped by training, by the:conditioning of a career and by
the pressures of success and-survival, to the needs and: values of busi-
ness choice, and ‘not to the requirements of sotial :choice. An -addi-
ttonal - kind:of technological:competence is-needed, namely, an ex-
pertise ‘shaped: to-the needs ‘of ‘social ' choice. " In a.socialist com-
munity ‘there is:not' this dichotomy. « There all decisionmaking pre-
sumably bears the aspect of social choice; expertise is shaped to gov-
ernmental planning, since no other: sphere for the exercise of. tech-
nologieal competence exists. S Sl
- A-technological competenceshaped tothe values, and wedded to'the
purposes of society; working through its government, is needed. - How
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to develop it? In our view, this compstence will' develop and the
educational mechanism serving to train men for this task will be
developed if two conditions are satisfied. First, there must be a clear
recognition of the néed for such competence, a need in every branch
of government and at the top levels of authority; and a recognition
that the technological competence shaped to serve the businéss func-
tion is often incompatible with the processes of government. Sscond,
attractive caréers must be open to those who would dedicate them-
selves to the creation of this special competence, ¢areers that lead
to the top rung of authority and to participation in the formulation
of public policy. The corps of Government scientists and tech-
nologists must come to stand as the peers of their business counter-
parts, with their views carrying a primary authority in the sphere of
social choice, o oo o e
_ But if top grade young scientific talent is recruited and brought into
Government, how 1s it to be ised, how incorporated into the task and
trained to the processes of Government? There are, of course, ways
to use it profitably right now. Suvch men might undertake and/or
direct Government research. They might be made the technical at-
tachés to ouwr Embassies abroad. They might organize and carry
through international technical and scientific interchange. They
might organize and carry out foreign aid and foreign technical educa-
tion prografirs:¥ Ehey. might aid in the study and the ultimate re-
structuring of the Americaii systéhi& of:scientific and technological
education. They might dssist-Congress in.a range.of investigations, .
studies, and (eliberations. #*They might- partake.in military pro-
graming and f)l%ihrliﬁ‘é'f * And saton;; But.all this would be of no avail
unless there is also a sense of the long-run”purpose of this corps to .
develop a distinet and necessary competence shaped to the tack of so-
cial choice; which means that they will be turned to for advice and
decisions involving social choice, and that leadership will be drawn
from their ranks. It will not work if, in the erux, Government turns
to the officials of General Motors or General Foods for decisions as to
weapons research, or to a Wall Street admiral or a West Point general
for the organization of atomic research, and s¢ on down the line.
The hard fact is that we do not have, today, the kind of competence
that we need for effective government in this age of science and tech-
nology. Yet, this competence will evolve, fitted to the needs of social
choice, just as competence fitted to the dictates of market choice has
evolved, provided intelligent men will turn themselves to this task as
their caresr. This, of course, is not the entire solution ; it is only the
beginning: for once the competence is acquired, it still must be used
systematically, But the importance and significance, and the diffi-
culty of this beginning, should not be underrated. The hardened pat-
terns of institutional organization, the deep-grooved habits of thought,
the slogan-fed complacency, the widespread and instinctive resistance
to effective government, the great power of the interests in whom the
decision-maiing funetion now resides—all these present a formidable
barrier. To achieve that beginning is a major task and a sufficient
present goal. Weshall not speculate beyond it. ,
Actually, this need for creating a competence in Government to
deal with relatively new and vital tasks, is part of a larger problem,
namely, deliberately and as a matter of public policy of accelerating
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the rate of scientific advance, technological development and ‘produc-

_ tivity increase. . At bottom we are concerned with the creative proe-
ess, which is both an individual and social function. The patent
system plays a part in that process.. Our school system plays-another.

Our universities, existing on a fave of business charity, alumni senti- -
ment and public handouts, dwelling in & “nether land” between-com-

merce and politics, are supposedly at the.core of it. Hvery industry,
every firm, every farm, every sector of government, all play their part.
The strata of social. values, the flux of social attitudes, the stimulus of
competition, the barriers of monopoly, the ballast or the anchor of
iradition, the effectiveness of commmunication and association, the op-
portunity for experimentations—all these are variable determinants of
creative advance. “Weknow little of thege variables and how they are
fitted together, much less of how to go about reshaping the processes
which: carry our society forward.. But there is some hope, at least,

that at long last we are beginning to try to understand.
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