


General Motors has for many years been a leader in the
forward march of technology. As a result, our products have
been improved steadily, customers have bought them in increas-
ing numbers. We have grown and prospered with substantial
benefit to our employes, our suppliers, our dealers and our
shareholders. We also have contributed importantly to a
dynamic and expanding national economy.

We expect to continue our contributions to technological
progress—and at an accelerated rate. That is the purpose of
this great institution—the General Motors Technical Center.
The opportunity for dynamic growth rests, as never before,
with the creative scientists, the researchers and the inventive
engineers who make people dissatisfied with old products by
the process of developing new and better ones.

Almost 5,000 of these scientists, engineers, designers, tech-
nicians and other personnel are employed at the Technical
Center. They comprise the central staffs of General Motors in
research, advanced engineering, styling and process develop-
ment. Their work ranges all the way from pure science and
basic research to the more immediately rewarding tasks of
finding better things to make and better ways to make them.

The buildings at the Technical Center are furnished with
every conceivable type of tool, equipment, testing device—all

the very latest and the very best. Working conditions, likewise,
are the very best. The campus-like atmosphere was sought
deliberately, not to impress visitors, but because we believe
that such surroundings stimulate creative thinking and are
conducive to good work.

But fine buildings, perfect tools and pleasant surroundings
alone do not make the Technical Center. Nor do just people—
even well trained, proficient people. What makes the Technical
Center is a very special and dynamic kind of philosophy that
we have in General Motors. We eall it the “inquiring mind™
approach.

The inquiring mind is never satisfied with things as they
are. It assumes that anything and everything can be improved.
In technology it is concerned with the creative improvement
of product and process. It is always seeking to make things
better and to do things better.

This attitude of the inquiring mind is by no means unique
to General Motors. However, we pride ourselves on having
developed it to an unusual degree. We believe we can
well lay claim to leadership in helping inquiry graduate from
the cellar and the backyard shop, and also in pioneering
the now accepted practice of setting it apart from the man-

ufacturing process.



A small research department was established as early as
1911 In the 1920°s the Corporation organized central staff
styling and engineering activities. This came about largely
because of the vision of Alfred P. Sloan, Jr. Many years ago,
Mr. Sloan clearly foresaw the steadily increasing importance of
research, engineering and styling in this highly competitive
automobile business. It was his genius also that was chiefly
responsible for the concept of a centrally located Technical
Center which would gather together in one place all of the
forward development work of General Motors. It is a great
regret to all of us that Mr. Sloan cannot be here today to witness
the realization of one of his fondest dreams.

I am very happy that Mr. Charles E. Wilson is with us
today and I would like to pay tribute to him for getting the
Technical Center project under way when he was president of
General Motors. In a period when too many were concerned
only with production to meet pent-up postwar demand, he
realized the importance of continuing product development
and improvement. In joining with Mr. Sloan to announce the
project for the Technical Center on July 24, 1945, Mr.
Wilson said:

“We are hoping and preparing for an economy of plenty
and not one based on the theory of scarcity. We are anxious

to do our part in creating the more abundant life postwar.”

Needless to say, this expression of faith and courage has
been amply justified by the 60 per cent growth in the country's
industrial output over the past decade.

In theory the Technical Center activities are independent
of the various producing divisions, just as the producing divi-
sions operate independently of each other. In practice, how-
ever, none of them operates independently. Each derives sup-
port and gives support to the others. The result is that the
whole is greater than the sum of its parts.

The Technical Center is a vital and continuing source of
new developments for the producing divisions. In a sense, it
provides the life blood so essential to their success.

A major General Motors research development was “'Freon,”
the greatest forward step ever taken in the electric refrigera-
tion field. Freon was the first non-toxic, non-flammable refriger-
ant and was responsible in large measure for the growth of the
refrigerator industry. Even today, there is no substitute for Freon.

Another research development, of tremendous importance
to the entire automobile industry, was the discovery that tetra-
ethyl lead eliminates engine knock. This development made it
possible to increase the power output of engines by raising
compression ratios.



The two-cycle, light-weight Diesel engine is still another
outstanding research development. General Motors Research
Laboratories started work on this engine as early as 1928, Our
primary objective then was to develop a practical Diesel truck
engine that would produce substantial operating economies.
Progress over the next two years indicated that Diesel engines
of various horsepower sizes could be designed for a great
variety of applications in transportation and stationary indus-
trial usage.

That judgment of twenty-five years ago, although few would
concur in it at the time, has been amply borne out by later
events. General Motors two-cycle, light-weight Diesel engines
not only revolutionized the entire Diesel industry but revital-
ized the railroads of the nation and saved them 600 million
dollars a year in fuel and maintenance costs alone.

Railroad officials credit their present healthy financial state
largely to the Diesel locomotive.

In non-commercial areas General Motors research has pro-
duced the mechanical heart, used in delicate heart operations,
and the Centri-Filmer for sterilizing blood plasma, polio vaccine
and other liquids.

Getting back to the automobile industry and other Tech-
nical Center activities, the Styling Staff furnishes the creative

designs which enable General Motors cars to maintain styling
leadership. Practically all new styling advances in the industry
—the two-door hardtop, the panoramic windshield, the four-
door hardtop, to name the most recent—all of them were born
in the General Motors styling section.

One of the advanced engineering groups did the pioneering
work which resulted in the General Motors family of automatic
transmissions—one of the most important forward steps ever
made in automotive technology.

The V-8 higher compression engine, also pioneered by
General Motors and now featured in all of its lines, was the
outgrowth of the combined efforts of the Research Staff and
divisional engineers.

Not all of the contributions to progress flow from the
Technical Center to the divisions. The process is a recipro-
cal one.

The divisions not only field test new developments but
advance them to the point of being commercially practical and
work out methods for producing them in volume. In some
cases an idea originates in a division and is developed at the
Technical Center. In many cases several divisions are “in™ on
a new project. Frequently, the work of the various groups is so

interrelated that it becomes impossible to assign credit for



General 0. P. Weyland, U. S. Air Force
and Rear Admiral Frederic 5 With-
ington, U, 5. Navy sharing a box lunch.
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the successive steps taken to reach the market.

We consider this interplay of ideas, this process of cross.
fertilization, tremendously important. Many projects overlap,
and progress in one can contribute importantly to progress in
another. Often the contribution is made almost by chance and
could only oceur in a community where men of different inter-
ests mingle together freely. Sometimes ideas which prove to be
impractical in one area are picked up by someone else and used
to solve a problem in another area.

A typical example is a device originally conceived as a
super-charger for an automobile engine which eventually made
its appearance as a wobble plate compressor for automobile
air conditioning.

There are many projects of this type under way at the
Technical Center and, of course, numerous ones representing
other kinds of development work. In the interest of time, I
have cited only a few scattered examples of the ceaseless activity
here and the constant flow of Technical Center material to
the divisions.

It is our hope and expectation that this great Technical
Center will enable General Motors not only to carry on its
tradition of the inquiring mind but even to speed the processes

whereby many more new developments may be brought into

being for the good of all. I have no doubt that from it will
come many important advances in the industrial arts that will
further economic progress and contribute to national defense
as well. We should witness a great acceleration of the pace of
technological progress as other centers of industrial engineer-
ing and research intensify their activities.

The promotion of the progress of science and the useful
arts is of crucial importance and particularly right now. I have
stressed the contribution of technological progress to the
advancement of our material well-being. There is a far more
vital consideration.

I refer to the importance of technological progress in assur-
ing the continuance, not only of American leadership in the
free world, but of the democratic processes themselves.

Today we are being put to a competitive test—a struggle
for survival. We are being challenged in this one area of tech-
nological progress that we have come to regard as the source
of our greatest strength.

How do we meet this challenge?

We must see to it that a larger proportion of our young
people have the opportunity and the incentive for embarking
on a scientific or engineering career. But quantity is not
enough. We must also raise the level of quality of our tech-




nology by giving the greatest encouragement to the most
talented individuals.

We must put still more emphasis on basic research. I
understand that the great majority of the momentous dis-
coveries of recent years in atomic energy, in aerodynamics, in
solid state physics have had their beginnings in the abstract
theorems of the higher mathematicians and the eryptic formulas
of the research physicists.

General Motors has materially enlarged and broadened its
research program. We are all agreed upon a well-balanced pro-
gram with increasing emphasis upon fundamental research. In
our research and creative engineering activities we cannot
always establish specific objectives, nor do we have an exact

time table. We believe that greater emphasis on the search for

fundamental scientific truths and principles will inevitably
represent a good investment in tomorrow for the benefit of
our country and for General Motors.

I hope you will come to regard the General Motors Tech-
nical Center in the same way | do—as one of the nation’s
great resources—more important even than the natural re-
sources with which we have been endowed. The latter are
exhaustible, but the "extractions” from a resource like the
Technical Center are limited only by the ability and ingenuity
of its scientists and engineers.

As long as this country can count on the increasing produc-
tivity of such resources, the continued expansion of our econ-
omy is assured. And likewise assured is the strength that will

enable us to stand as a bulwark for the free world.
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Mpr. Curtice

Because of the increasing importance of research, not alone to
General Motors but to our country, and because our director of
research is the newest member of our management family—a man
who comes to General Motors with an impressive background of
scientific and administrative accomplishments—I have asked him
to address us this afternoon,

An outstanding scientist in the field of atomic energy, he served
as executive secretary of the Research and Development Board,
Office of the Secretary of Defense, and thereafter was appointed
first director of the Reactor Development Division of the Atomic
Energy Commission. He is considered the world's foremost
authority on harnessing the atom for industrial power.

1 take great pleasure in presenting to you Dr. Lawrence R.
Hafstad, vice president in charge of the Research Staff.

The Future is Our Assignment
by
Dr. Lawrence R. Hafstad

Here at the Technical Center of General Motors the future
is our assignment,

This wonderful institution which we are dedicating today
is much more than a place to work. It is truly a symbol of the
faith of General Motors management in the future.

There can be little doubt that such a magnificent facility

as this will substantially contribute to our industrial progress.
In these laboratories, as in others, scientists are at work extend-
ing the frontiers of our knowledge of the physical universe.
Their procedure is first to observe and record, then to contem-
plate and understand and, finally, to utilize the forces of
nature. Thus, the abstruse basic research of one generation
has successively become the commonplace technology of
the next.

Scientists describing their work are invariably asked, “Of
what use is it to me?"” This is the inevitable question. Here is
where applied science and engineering, or for short “tech-
nology,” comes in. From basic research we learn what nature
will and will not permit us to do.

Nature cannot be coerced, but with cooperation she has
proven lavish with her gifts. The invention of agriculture, the
invention of tools, the first use of fire, the age of copper, the
age of iron, the invention of the wheel, the invention of print-
ing, the steam engine, electricity, internal combustion engines,
radio, airplanes, television, atomic energy, guided missiles, and
now looking toward the future even earth satellites, and space
ships—the very listing of these achievements of technology
indicates both the generosity of nature and the breathless

acceleration of the pace of invention. Where will it all end?



Why should it end at all? Nature is infinite—infinite beyond
the comprehension of man.

But just where is all this technology and industrial progress
taking us? Does anyone know enough about the long-range
operation of an industrialized society to forecast precisely the
future of this very recent innovation? As of the present
moment the honest answer must be “No,” and this is the
basis of the fears of the pessimists.

On the brighter side, however, is the fact that our indus-
trialized society will almost unavoidably increase leisure and
with it the opportunity for study and contemplation. It may
therefore be hoped that with proper distribution of this new
leisure there may come understanding of our admittedly
difficult social problems. We need, in other words, the develop-
ment of an entirely new discipline, one which has been called
“technological humanism.” This, then, is the reason for
optimism; technology based on research is the sine qua non
of a continuing industrial expansion, but this industrial
expansion itself provides the leisure for more research and
more technology, and, above all, more contemplation, more
understanding and more wisdom.

To me, our continuing technological revolution is in many

respects surprisingly like the atomic chain reactions with

which 1 have been concerned in recent years. In both cases
there is now reason for optimism because we begin to feel
that we have these seemingly limitless forces under control,
and therefore disposable in our service.

In modern technology mankind has at its disposal a tool so
powerful, and so infinitely variable and responsive, that as
engineers we can face with equanimity the fantastic task of
upgrading the living standards of the entire world.

For the United States and for the immediate future the
prospects are bright indeed. We have over the years accumu-
lated the capital represented by our physical plant and equip-
ment which has enabled us to reach “eriticality,” the point
where a reaction is self-sustaining. We have further had
a century of experience with large scale industry and its
problems.

But most important of all, we in the United States have a
new feature, a strictly American invention—the provision of
continually increasing purchasing power for the consumer.
Our potential market is large enough to permit manufacturing
operations on such a large scale that costs can be reduced by
a really significant amount. This cost saving, which we can
call the "Technological Gain,” is of such magnitude that under
our system it has proved to be sufficient to provide both addi-



tional “purchasing power” to the consumer and additional
“incentive” for more production.

It is important to note that this technological gain is just
as basic to a socialistic economic chain reaction as to a capi-
talistic one. Under neither system can the distribution of
benefits exceed the increment or dividend without stopping the
chain reaction. This is important to emphasize for the benefit
of those who have been misled to believe that a socialistic
society can, contrary to all the laws of nature, miraculously
produce “something for nothing.”

The remarkable and long continued economic well-being
of the United States, reflected in the prosperity of the whole
Western world, seems in large measure due to the presence in
the American formula of proper relative amounts of “incentive”
and “"consumer purchasing power.” Thus the chain reaction
of progress remains sustained.

These facts have not been lost on students in the U.S.S.R.
As early as 1948, Vargas, the Russian economist, pointed out
that the United States economy had developed into a modified
capitalism which avoided the extreme business cycle oscilla-
tions predicted by Marx. This was considered heresy and under
Stalin he was forced to recant. But Vargas and his students

survived. Today we know that there are many in the U.5.5.R.

who accepted the Stalin dogma with tongue in cheek.

The increasingly wide spread in salaries between worker
and technical expert in the U.S.S.R. indicates that the Russians
themselves now are beginning to recognize the extreme impor-
tance of the “incentive” factor. Much of their recent remark-
able industrial progress is no doubt due to this fact.

We find ourselves in a race with the U.S.5.R. for continu-
ing technological supremacy. In this race, how do we stand
in regard to the education of the large numbers of engineers,
scientists, economists, and managers our society will need?
Here are some unpalatable facts, In Russia all elementary
students take mathematics and basic science courses. Those
with special aptitudes are given every encouragement to pro-
ceed to advanced study. Laggards are promptly eliminated and
attention is focused on the leaders. In this country basic
science and mathematics are merely elective courses—and
unpopular ones at that.

We are in a merciless struggle for survival, freedom against
regimentation, self-discipline against coercion. We are being
challenged from an ideological and technological point of view
as well as from a military one. Our choice is brutally clear.
As a society, we can either learn mathematics and science—

or Russian,
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Personally I am convinced that as a people we shall make
the right choice. The reason for my confidence lies in the
very nature of our society and our political system, as opposed
to the Communist system.

The American political system has been particularly de-
signed to preserve individuality. The perils of conformity and
regimentation on the other hand have been amply demon-
strated by recent revelations of the devastating effect of
Lysenkoism and Stalinism on the U.S.S.R.

Despite the obvious superiority of our system, many con-
tinue to worry about the conditions that we and the genera-
tions coming after us will face. We worry about where the food
is to come from to feed another 50 or 100 million Americans.
We are concerned about our dwindling natural resources—
iron, petroleum, coal and so on. We wonder what succeeding
generations will do.

[ am quite convinced that such concern is in the main
misplaced. It will prove to have been as academic as was any
concern that farmers of 50 years ago might have felt about
where to get the oats to feed 50 million more horses.

Already we have, as an example of what succeeding genera-
tions may well do to solve their problems, the free-piston

engine, on display here today.

In this engine we have a particularly happy marriage of the
best features of both the conventional piston engine and the
gas-turbine engine. Its torque characteristics and efficiency
are ideal for large automotive units, but its outstanding char-
acteristic is no doubt its complete indifference as to the kind
of hydrocarbon fuel on which it is asked to run.

Looking to the future, this engine can be expected to be-
come increasingly popular as our fossil fuel reserves diminish.
Ultimately, direct energy from the sun stored up in last year's
corn or cotton crop may, in the form of alcohol or cotton seed
oil, fuel this year’s automobiles.

And now let’s look beyond the next generation. The para-
mount question is how to assure ourselves adequate energy
and material resources.

Assuming adequate technology, limitations on the attain-
ments of an industrialized society are set ultimately only by
these two factors. Even today, with our present standard of
living here in the United States, our requirements for both
energy and materials have become enormous. The average
United States citizen has at his disposal roughly 13 horsepower
or 100 mechanical slaves. Still more significant, this figure is
currently doubling every ten years and can be expected to

increase faster still. Every American, a generation or two hence,



may well rival the pharaohs of ancient Egypt in the power at
his command.

The current consumption of materials by our society has
reached staggering proportions. To support one individual for
one year requires, for example, 1,260 pounds of iron, 18,000
pounds of fuels of all kinds, and 400,000 gallons of fresh water.
These requirements will continue to expand.

How does research and technology help meet these mount-
ing needs? A dramatic example is given by the sudden change in
our situation with respect to energy reserves. Our present
assured fossil fuel reserves as represented by all deposits of
coal, petroleum, oil-bearing shale and natural gas amount to
a combined fuel supply equivalent to more than 360 billion
tons of coal. At predictable rates of consumption, however,
these fuel supplies would meet our requirements for only a
matter of decades.

Fortunately, these energy resources, vast as they are, are
dwarfed by the energy now becoming available from a source
that has come into the picture only within the last few years.
Our presently known resources of uranium and thorium—
from which we shall derive atomic energy—add up to more
than 25 times the energy reserves presently represented by
our assured reserves of conventional fuels. In other words, at

expected rates of consumption the energy available from fis-
sionable materials alone would take care of our needs for several
centuries. This at least should allow future scientists ample
time to learn to tap the inexhaustible energy reserves from
the sun.

To get a measure of the amazing new economies available
to us in atomic energy, it is well to remember this: that from
one pound of fissionable uranium one can get as much energy
as from two million six hundred thousand pounds of coal.
Because of this large factor, and especially with a “breeder-
type” reactor, which can be made to produce more fuel than
it consumes, the fuel cost per se can be made vanishingly
small, and hitherto undreamed-of energy supplies become
available.

With low cost energy in prospect, the materials supply
problem is also more or less automatically solved. The most
critical material for the future will probably be water. As
technology advances, more and more fresh water is required
for industrial purposes alone. Our Great Lakes area has this
priceless asset in essentially inexhaustible quantities. But other
areas, even in the United States, are not so uniquely blessed.

Fortunately, in these areas, with low cost power available,

it becomes conceivable to extract mineral salts from sea water,
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say by evaporation. The resultant fresh water supply can be
used, first, for industrial cooling operations and then ultimately
for irrigation. Vast areas of the earth now arid deserts can be
made to bloom again.

With ample energy the sea can be mined for other sub-
stantial resources. Magnesium is even now being produced
from sea water with the expenditure of 10 kwh of energy per
pound. There are 5.7 million tons of magnesium in each cubie
mile of sea water. Thus, several cubic miles of sea water could
provide the entire metal requirements of the automobile industry.

Similarly, in the case of many other materials, it will become
possible to process progressively lower grade reserves or de-
velop satisfactory substitutes,

Such developments are not now "“economie,” but economics
is a relative thing. With increasing population pressure it must
be expected that more and more borderline processes and new
materials will come into use.

With such possibilities in long-range prospect, the reasons
behind the current wave of interest in the peaceful uses of
atomic energy are obvious. Here at the Technical Center,
through an Access Agreement with the Atomic Energy Com-
mission, and through participation in the Detroit Edison
breeder reactor project, developments in this field are followed

with great interest.

It is the business of the Technical Center to be aware of
and prepared for the results of major new basic trends of this
kind. Thus, we provide insurance against the unexpected
and unknown.

The field of materials, however, is the one which touches
General Motors in the most places and most intimately. In the
never ending quest for lower-cost and better performance in
all of our divisions, the physical properties of available mate-
rials are utilized to their very limits. Even for our regular
automotive activities we need steel that is stronger, copper
that is a better conductor, and insulators that pass even less
current. For the newer fields of aeronautics, guided missiles,
and atomic energy, such demands are increased many fold.
In these areas we will need a whole new category of materials
which will operate continuously at really high temperatures.

At speeds now being contemplated for aircraft, the wing
surfaces themselves, due to skin friction, attain bake.oven
temperatures which neither the pilot nor the complex elec-
tronic control gear can stand. Accordingly, in future planes
the power that will have to be provided for refrigeration may
well exceed that provided for propulsion.

Similarly with respect to the structural elements of engines



of all types, it is the physical properties of available materials
which set the limit on performance. For chemically powered
engines, materials to operate continuously in the range of
2,500 to 5,000 degrees Fahrenheit are urgently needed. For
really efficient use of nuclear reactors we need even now
materials which can operate in the range from 5,000 to 10,000
degrees Fahrenheit. The highest temperatures attained in cur-
rent operating practice, specifically for turbine blades, is in
the neighborhood of 1,650 degrees Fahrenheit. With the cur-
rent scale of materials research effort this figure has been rising
steadily at about 100 degrees Fahrenheit per year for the last
decade. There is every reason, therefore, to expect that it will
continue to rise in proportion to the research effort expended.
Any abrupt advance in materials technology, providing in-
creased operating temperatures of even 100 or 200 degrees,
can mean the complete obsolescence of an engine type and
therefore of an entire air fleet. Herein lies the true significance
of the importance of materials research. The stakes are high
indeed, between nations as well as between companies.

This field of materials and their uses is thus one of several
in which we are particularly interested here at the Technical
Center. New alloys, perhaps even entirely new metals from

among the rare earths, will be needed for uses which now can

be foreseen. Metals such as hafnium, zirconium, lithium and
niobium now are hardly known outside the laboratories. They
may soon become as familiar as aluminum, magnesium and
zinc are now.

To be prepared for developments in new fields such as
these, we at the Technical Center are continually broadening
and expanding our programs in physics, chemistry, metallurgy,
electronics, mathematics, and engineering. Thus today we are
dedicating more than these marvelous facilities, We are dedi-
cating ourselves to the never-ending task of advancing technology.

The technological chain reaction can provide for all our
material wants. Wisely used, the by-product, leisure, can pro-
vide time for the study and solution of our social problems.
Training for leadership in both technical and non-technical
fields must be much improved. The foundation of scientific
knowledge, both in the physical and biological fields, on which
the entire physical structure of our current civilization rests,
must be further strengthened and deepened by patient basic
research.

These are exciting times in which to live. We are in the
middle, or more likely in the beginning of a second industrial
revolution. Insofar as technology is concerned, the road ahead

is clear. With wisdom brought to bear upon all the problems
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of our society, this second industrial revolution will not stop
until the standard of living of the entire world has been raised
to undreamed of heights.

This, then, is the meaning of this great Technical Center:
a symbol of faith in the future and of confidence in our

social system; an instrument and a tool for increased produc-

Mr. Kettering, Mr. Curtice and Dr. Hafstad gathered around the free
piston engine shown by Arthur Underwood of the Research Staff.

tion and an ever higher standard of living—an insurance
policy against ignorance and fear of the unknown and unex-
pected—a center of knowledge—a home for the inquiring
mind—this is the General Motors Technical Center. May we

live up to our opportunities,

The Styling Auditorium was transformed inta an informal din-
ing room where box lunches and hot coffes were enjoyed.




Mr. Curtice

It is a particular pleasure to introduce our next speaker. All of
us in General Motors hold him in the greatest affection. In himself
he has long been a General Motors institution. As a matter of fact,
he really started the ball rolling that has snowballed into this
institution when he developed the first self-starter some 45 years
ago in a barn in Dayton,

He himself once described the spirit which for so many years
has guided him in his activities and which has brought about his
many great contributions to the growth and success of General
Motors when he said, By proper effort we can make the future
anything we want it to be”

Ladies and gentlemen, our long-time and great friend and
associate, Charles F. Kettering, former head of our Research
Laboratories, now research consultant and member of the Board
of Directors of General Motors.

Let’s Turn Around . .. And
Look to the Future
by
Charles F. Kettering

I am delighted to be here, even though it is a chilly day.

I am following Dr. Lawrence R. Hafstad, who is from
Minneapolis, and this reminds me of a little story of the fellow
standing on the corner reading a newspaper. He said, "l see

here where it was thirty degrees below zero.”

The man standing beside him said, “'Is that Fahrenheit or
Centigrade?”

“Neither,”” he replied. “It's Minneapolis.™

I have been an inventor all my life, and of course a great
many people think of inventors as screwballs or long-hairs. I
can’t claim the last, so [ will put on my hat.

This Technical Center is just a new home for the continuing
process of assembly and development of General Motors
technical facilities, 1 started in the haymow of a barn in
Dayton, where we developed the self-starter. Many years
later, on the second floor of a tobacco warehouse, we started
the work which led to the development of tetraethyl lead and
to the great improvement in efficiency of the internal com-
bustion engine.

So we have brought together here all of the facilities, pick-
ing them up from various places where they were scattered
all over the City of Detroit. This is only a new home for facili-
ties which were started some forty years ago and have been
continuously developed.

To me a technical center is a place where people can think
and develop ideas, One thing worries me about this Technical
Center. I am afraid that the people there may lean too heavily
on the facilities and forget that ideas are developed in the
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mind. If we took all the people away, it would be obvious that
nothing would come out of the Technical Center.

Facilities can work in two ways. | had a friend who had
been ill a few years ago. He said, "What am 1 going to do? 1
need to get outdoors.”

So I suggested that he play golf, since | had never played
it. He got some good golf clubs and he went out and played 18
holes. When he was through he said, "Nobody can break
seventy. It took me 140 sirokes.”

But six or seven years later he broke seventy, with exactly
the same clubs. He didn’t weigh any more, he might have
weighed a little less, but he was the thing that had changed,
not the clubs and not the goll course. He had a different
coordination of thinking, of his physical being, so that he
could now do in seventy strokes what used to take him 140.

I am sure that the reaction on the personnel here in the
Technical Center will be exactly the same. Whatever the people
are when they come here, in succeeding years they will
become better people, and these facilities will increase in
value not because of their changing but because of a better
understanding of what can be done with them.

Sometimes we forget the extent of this great automotive

industry that has grown up here. We have roughly sixty

million cars, trucks and so forth in the United States. Suppose
we figure five seats to a vehicle, that gives us 300,000,000
seats. We have only 160,000,000 people in this country, so
we can take the entire population of England, France, Italy,
Spain and Portugal along as guests. | am sure some people
think that is what we do every Sunday.

This great facility has been made possible by three things—
rubber, petroleum and steel. It has been made possible because
of the rubber-tired vehicle, which has performed a function
that nobody even anticipated.

Every year when we come out with these new models, our
sales people say, “Now, ladies and gentlemen, you are looking
at the greatest motor car that has ever been built.”

Then the competitors get a look at it and come to the
conclusion they might need some changes. So this great
competitive industry of ours has progressed and developed
because of what it has meant to the customer.

Any successful concern, in my book, is the one that runs
the best errands for its customers, and the successful re-
searcher is the one that runs the best errands for ideas. Once
you pull an idea out of oblivion, you never put it back, and
therefore we have to deal with all of these new things and

provide proper integration of them into our every-day life.

23



24

The Technical Center is then after all, a facility. 1 think
of it as a great intellectual golf course where we can go out
and practice. The great difference between an inventor and a
scientist is the fact that the inventor, when he fails, counts it
as a practice shot, and it doesn’t make any difference how
many times he makes it.

I think it was Edison who made a study and said that the
more education you had, the less likely you were to become
an inventor. A friend of mine remarked that that was the best
recommendation for education that he had ever heard.

If that is so, it is due mainly to one reason. A child from
the time he goes to school is taught that it is very, very
dangerous to fail. He doesn’t want to have the stigma of failure
put on him, and if he fails once in school he is out.

The inventor fails 9,999 times and if he succeeds onece, he
is in. So it all depends on the point of view at which you look
at failure.

Here in this institution we have a place where we can
make indefinite practice shots, and the only time we don’t
want to fail is the last time we try it.

What then lies ahead? Dr. Hafstad and Mr. Curtice touched
on some of the things we have done and that can be done.

The thing we need to do is to have in our minds the idea that
the future is infinite. You can’t avoid it. What are you going
to do with it, then?

I say it is infinite, it is inevitable, and it should be com-
pulsory on our part to use it in the best way that we can.

We have studied history so long, we have looked back
into history so much, that we have been backing into the
future. I would like to have us turn around with our backs
to history and look into the future to see what we can do.

Anything that you think of today can be done, but it
takes time. There is one thing that we must bring into the
picture consistently: How long is it {rom the concept of an
idea to the time we have the product in the hands of the
customer?

It may be fifty or sixty years sometimes before an idea
develops. But if we will recognize that there is a definite time
before an idea can become a product, provided the customers
are available for it, the future is the greatest natural asset we
have. You make its value, depending upon how you think.

With willing hands and open minds, the future will be
greater than the most fantastic story you can write. You will
always underrate it.



Mpr. Curtice

And now, ladies and gentlemen, the President of the United
Stales.

The Rich Reward Ahead
by
The President of the United States
Dwight D. Eisenhower

Members of the General Motors family: It is truly an honor
to participate with you today in this dedication of this new and
great research center of America. It is a new adventure for
frontiersmen. The history of America is a history of frontiers,
and each frontier has been a challenge to Americans to dare
more, to do more, to go forward faster and on a broader front.

We had geographical frontiers, always lying out there in
the West and the Appalachians, challenging every person that
was an inhabitant of those first thirteen Colonies. And so we
had Lewis and Clark, and Pike, and all the rest opening up that
great country. Even today some of those frontiers still remain.
And we have great and gallant Americans exploring the Ant-
arctic and the Arctie. Always a frontier—the challenge—and
the response.

We had our economic frontiers. We started as a nation of

small farms and little shops when the fur trade was in its

infancy. And we learned about the gold in California; we
learned about the great expanse of the West where we could
raise cattle and produce our food. Frontiersmen went into
them. We built roads and railroads to open up all those lands.
Inventors came along and we had great machines to meet our
needs. And so we had the great economic revolution of the
nineteenth and twentieth centuries that has so changed our lives.

We were a nation of political frontiersmen. The reason
that today we so admire Franklin and Washington and Patrick
Henry—]Jefferson, Lincoln, is because they dared to think new
thoughts about the way that men should govern themselves—
the institutions and the procedures they should set up—and
devised a scheme that has stood the test of time and has met
our need for progress, with men enjoying equal justice, rights,
and the great opportunities.

So it might be said that the frontiersman is symbolic of the
United States. General Motors was founded by frontiersmen,
people who were not satisfied with what we had and were
determined to make it possible for men to travel faster and
better and in greater comfort. Among those frontiersmen, two
of your greatest were, of course, Alfred Sloan, Jr. and Mr.
Kettering. Their accomplishments were so great in the tech-
nological field that today their names are household words in
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our country. Even since they have at least partially laid aside
their work in that regard, they are still frontiersmen, showing
us all how duties and citizenship can better be performed,
how men can better discharge their duties in this country
as citizens.

Here with me today is another frontiersman. I have just
had lunch with him—the President of the great country of
Indonesia. America is honored that President Sukarno has
come to visit us. He wants to see, among other things, this
great research center you are establishing, and he is going to
visit you on May twenty-eighth.

This particular Center is a place for leadership in furthering
new attacks on the technological frontier. Beyond that frontier
lie better and fuller employment, opportunities for people to
demonstrate yet again the value of a system based on the dig-
nity of the human being, and on their free opportunities in life.

Beyond it lie people, better capable of working with others and
so that they may share what they learn with our friends in
the world.

We hope that we will be fortunate enough to be able to give
President Sukarno something that he may carry to his people.
We would be very proud indeed if he should find something
here worth while carrying back.

So in this technological center, we have this development
of new machines responding in their efficiency to the con-
stantly inquiring mind of the technician, that they in turn
will produce yet broader freedoms and richer dignity for human
beings, more rewarding lives, for all America and we hope
through all the world.

So now, as I say goodbye, good luck to each of you, let
me wish every success to this new technological center of
General Motors.
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Concluding Remarks by Mr. Curtice

You have just appeared “'in person’ at meetings in 62 cities all across the country.
We have been most honored to have you with us. I am sure your audience of 25
thousand leading citizens of these 62 communities were deeply impressed by your
remarks and heartened by your expression of confidence in the future progress of our
great nation. For us in General Motors, [ can assure you your message was an inspiration
—and will remain so in the days ahead. It is our hope and determination to continue
in the future as in the past to make the greatest contribution of which we are capable
to the welfare and progress of these United States.

Ladies and Gentlemen, the dedication ceremonies are concluded. May I thank all of
you, both here at the Technical Center and in all of our other gatherings—may I thank
all of you for being with us.

Mr. Curtice with the XP-500,
the experimental car powered
with a free piston engine.
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