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Our countty has now been actively at war for two years. We have
now reached a point where the story of the important war job we
at Cadillac have been doing during this period can be told.

In the beginning there were those who said our country
couldn’t prepare for war in time to do any good. That’s what Hitler
thought, and the Japs, too.

It is true that overnight our war needs were enormous, and the
facilities for producing such goods seemed pitifully inadequate.

Our own organization, along with all other American indus-
try, was faced suddenly with the tremendous job of building instru-
ments of warfare in place of the peacetime products we had been
accustomed to making.

Fortunately, some preparations had been made in advance. As
early as 1939, Cadillac was starting to make precision aircraft
engine parts, and plans for the M-5 light tank were under way
months before Pearl Harbor. But there was something else which
made it possible for us to reach quantity production so soon, and
that something was a long-time familiarity with change. In peace-
time, each new model brought with it changes in manufacturing
set-up, production processes, etc.

The changes accompanying the transition from peace to war
were on a vastly larger scale than any that were ever required to

bring out a new model, but, to the credit of everyone, the job was
done far sooner than could have been reasonably expected.

This review of Cadillac’s wartime activities is necessarily
brief. No book of this sort could begin to tell in detail of the many
individual contributions and sacrifices which have played such an
important part in the success of our organization as a whole.

But the things we have accomplished are the result of every
person’s individual efforts, and the fact that Cadillac has produced
—on time or ahead of time—is a tribute to each and every one.

We've made a good start. The first part of the job is finished.
Through training and experience, we are daily becoming more
and more proficient in our appointed tasks. However, warfare
demands the constant development of new weapons to maintain
an advantage over the enemy. Whatever changes or new demands
are made upon us will be met, I am sure, willingly and intelli-
gently. That, together with day to day plugging, is the responsi-

bility which every Cadillac employe gladly accepts to hasten the

day of final Victory.



THE MEASTURE OF

T WAS PROBABLY an exciting day to the builders when, back in
Iathe spring of 1903, the first Cadillac automobile was completed
and ready for delivery. Work had been started the year before, and
it is easy to imagine some of the problems that arose and the days of
anxiety that must have plagued those early pioneers.

During those peaceful days, automobiles were still a source of
wonderment. “Get a horse” was a favorite wisecrack, and the new-

fangled gasoline buggy was looked upon by old timers as just an

The Dewar Trophy

The 1904 Cadillac

upstart that would really never amount to much.

Most cars were built up piece-meal—practically hand-made jobs.
It was clear to the Cadillac founders, however, that if automobile parts
were made with sufficient accuracy they could be interchangeable, and
it was the development of this theory that led to mass production as
we know it today.

Precision manufacture, then, was the groundwork on which

the Cadillac organization was built, and from the very beginning the




words “Cadillac” and “quality” came
to mean practically the same thing.

In 1908, the Royal Automobile
Club of London awarded the Dewar
trophy to Cadillac,as the first American
company to make interchangeable
parts successfully. The demonstration

which led to this award may seem

curious to us today. Three Cadillac
cars were torn down, the parts scrambled, and then the cars were
re-assembled. The fact that they ran perfectly caused amazement at
that time, which gives some indication of the progress which has
been made in the intervening years.

That early award—a most important one in those days—is said
to have played an important part in the
development of the American automobile
industry, because it attracted the attention
of many American manufacturers to the
possibilities of mass production. But it was

just one of many motor car developments

subsequently pioneered by‘ Cadillac. Some

PRECISION CRAFTSMANSHIP...

of them are well remembered by most of
us. Electric starting and lighting (1911)
was a most notable introduction, because
it made driving practical for women, who

previously were appalled at the idea of

cranking a car. Far greater comfort in all
weather was made possible with the introduction of the closed body
as standard equipment (1910). The 90° V-type engine (1914)
brought to the motoring public new standards of power, smoothness
and compactness.

Practically all of these—and thousands of others of equal impor-
tance, but less noticeable to the public generally—called for higher
degrees of accuracy than had been necessary before. But since the
very beginning, Cadillac workers
have had a principle to live up
to—a principle which is so well
summed up in the words “Crafts-
manship a creed—Accuracy a
law.” This viewpoint has become

so much a part of our whole

organization that when new



standards of accuracy must be met, or when new problems must be
overcome, Cadillac workers always rise to the occasion with a mini-
mum of delay. It has become a habit with us to do the job—right—no
matter what the obstacles may be.

These standards of excellence have not been easily achieved.
Words can scarcely tell of the enthusiasm, the determination,
the long hours of toil and mental struggle that were expended—all
for the sake of finding better ways of doing the job at hand. The

result, as everyone knows, has been an acknowledged leadership

in the highly competitive field of automobile manufacture.
When World War I engulfed us, the high standards set by
Cadillac were quickly recognized by the Army, and Cadillac auto-

mobiles were adopted as official staff cars. That wasn’t the only

contribution we made in that war. We also produced Liberty aircraft
engines and parts, chassis for various military vehicles, tractor power
plants, and tools and gauges, and then, as now, the goods were
delivered on time, despite shortages of materials and manpower.

After the end of the first world war, there began a steady rise in
the production of Cadillac cars. Still the leader, Cadillac continued to
offer pioneer developments, all of which made it the one car most
desired by a growing number of motorists.

Some of these improvements consisted of new manufacturing

methods, closer tolerances, more careful inspection—things which

were not evident except in the dependability of the car itself. Others

were added to make motoring easier and more comfortable. The
Syncro-mesh transmission (1928) made it possible for even the most
inexperienced driver to shift gears easily and quietly.
Knee-Action (1934) gave an entirely new kind of
ride, far surpassing anything that had been known
before. And improvements in gear shifting and trans-
missions, including the Hydra-Matic Drive, made driv-

ing easier than ever before.

~And so, before the outbreak of the present war,
Cadillac reached one of its high points of achieve-
ment. During 1941, the Iaét full year of automobile
production, the American public purchased more
Cadillacs than all other cars in the fine car field put

together.

General Pershing and World War I Cadillac



This outstanding record proved once again the merits of
precision and craftsmanship. It proved, too, that a superior product,
at a price people are willing to pay, is an unbeatable combination.

It is this fact which offers encouragement for the future. It
indicates a fature demand for Cadillac cars surpassing that of the
past. It goes without saying that we will make every effort to satisfy
this demand for high quality products at a fair price.

When war again began to threaten, Cadillac’s well-known ability
‘ was called upon, and our organization
was the first automobile manufacturer
to start producing materials for war.
These materials are of such a nature

that even greater care in making them

has been necessary than
ever before. In all of our work new high standards
have been required of us—standards which might
have been considered impossible a few years ago,
and which may still be considered impossible by
those not familiar with what we do.

Every one of us, regardless of the work we do,knows
that we have a difficult job to do. We know, too, that
the care we take may have an influence on the progress
or even the final outcome of a military campaign.

To some, it may seem strange that we are making

products that differ so widely. It’s true that our air- -

The 1942 Cadillac

craft parts, with their jewel-like precision, bear little visual resem-
blance to our sturdy tanks.

And yet the same principles of craftsmanship, accuracy and quality
govern the making of both types of products. They apply, as well,
to the various parts we make for other General Motors Divisions,
for ultimate use by the Army and Navy. These principles have guided
Cadillac since the very beginning, and will continue to be of utmost
importance in the years to come.

This, then, is a brief story of some of the things we have
done, and are doing, to help bring the day of Victory closer. It
can’t begin to tell the part everyone has played—the exhausting

work, the sleepless nights—but it may help to bring into clearer

focus the over-all effort of the Cadillac organization.




OUR FIRST WAR ASSIGNMENT

It seems a long time ago—in the
light of world events it is 2 long
time ago—since the early part of
1939. Remember? There wasn’t
any war going on, except for some
“minor incidents” over in Asia—
and New York City was beginning
to tell the world about its wonder-
ful fair, which was soon to open.

To many, the situation in

Europe was disturbing, but few
people were thinking about the possibilities of another world war.
Yet in March of that year Cadillac “entered the service.”

The story of how this came about is but one more example of
confidence in Cadillac’s ability to produce precision parts. Up to that
time the Allison Division of General Motors had been developing
and producing limited quantities of liquid-cooled aircraft engines.
However, the performance of these new engines was so good that the
Army was intensely interested in furthering their development and a
gradual expansion in production was called for.

As has always been a custom in the automobile industry, Allison
obtained many of its engine parts from outside suppliers. But when
larger quantities were needed, many of these sources were found to be
unable to produce them with the accuracy that was required. So Cadil-

lac, with its reputation for precision manufacture, was asked to make
some of the most difficult and vital parts—crankshafts, camshafts, con-
necting rods, piston pins—really the backbone of the engine.

Those early beginnings were, by present standards, small; but yet
by any standards they represented a tremendous assignment involving
unending detail and planning. Cadillac tackled this problem in the
light of its experience in turning out precision parts in volume for
automobile assemblies. Even with this advantage, however, the job
was not an easy one, and there was little spare time for preparation,
because schedules had to be met. Adequate floor space was made avail-
able, but aside from that the equivalent of a whole new plant had to
be planned, and almost everything had to be started from scratch.

There began an intensive study of the parts to be made; their
design, the materials of which
they were made, possible
methods of machining them—
all were the subject of careful
analysis. For this was a new
thing—the parts had never been
made in quantities before. And
Cadillac experience had proved
over and over again that one of
the basic secrets of uniform
quality and volume output is

~adequate preparation before-
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out in the automobile industry. So it was
natural that, good as the Allison engine
was, ways and means were sought to make
it better. Cadillac tool engineers and
production people made many notable
contributions along this line.

The crankshaft, one of the most important parts—and one of the
hardest to make—is an interesting example of this product improve-
ment. In order to increase its strength without making it any heavier,
a method of applying shot-blasting was developed. The greater
strength which resulted made possible an increase in the horsepower
of the Allison engine.

Later, to make the crankshaft still stronger, a process of “nitrid-
ing” was developed and installed. At the time it was adopted, this
process could be used only on a special high alloy steel. However,
Cadillac metallurgists, in cooperation with the General Motors
Research Laboratory, developed another type of steel, using smaller
quantities of critical materials, on which the process could be applied
successfully.

The practical result of all this
is that today the Allison engine has
almost 40% more horsepower than
it had back in 1939, and consequently
is doing a better job than ever on the

Cannecix'ng Rods

L

fighting fronts.

Another means of saving critical
materials was in the production of the
camshaft. This part, which weighs
6.9 lbs., was previously machined
out of a solid piece of bar stock weighing 79 1bs. To reduce the amount

Crankshaft

of scrap, Cad_illac developed a forging weighing only 26 1bs., thereby
saving material, time and money.

Countless other improvements and savings have been made, and
all have played a part in the over-all war program.

Cadillac’s success in building these major precision parts led to
additional assignments, mainly items
involving the most difficult precision
manufacturing problems; until today
170 different items are being made.

~An especially interesting and
intricate job has been the develop-
ment of the supercharger rotator ,
vane. This part must be of extreme o
accuracy, because it revolves at speeds Supercharger Rotator Vane
as high as 27,000 rpm. Because of such terrific speed, absolute uni-
formity is essential to satisfactory performance. The slightest deviation
in the size or contour of any one blade would set up vibrations which
would produce serious results. It was originally produced by Allison
on an individual tool room basis—which meant that production was
very slow and uncertain. As engine requirements increased, it became
necessary to develop mass production methods if at all possible.

There was no machine in existence that could do the job to Cadil-
lac’s satisfaction, but our tool engineers, working with an independent
machine builder, developed a special new machine which cuts the




Gear Reduction Assembly

blades in the correct shape, and does it quickly and accurately so that
now we know, when the finished vanes leave our plant, that each one
is exactly alike—to the thousandth of an inch. And whereas it used to
take about 125 hours to complete one vane, the time has now been
reduced to 10 hours.

Among other difficult jobs is the gear reduction unit, which
might be compared to the transmission in an automobile, except that
it is far more complicated. This was a “natural” for Cadillac to make
and assemble, because of our long-time experience in producing
silently operating automobile gears. It wasn’t a routine job for us,
because, among other problems, many of the parts are made of
aluminum—and since aluminum expands and contracts more than
steel, the temperature in which the parts are made is an important

factor. Therefore, a whole new system of air conditioning and clean
air control had to be installed to insure constant temperature at all
times; otherwise parts made in the cool of the night might not fit
those made in the heat of the day.

Such equipment is taken for granted in recently constructed air-
craft plants. But Cadillac wasn’t building any new plants; instead, was
determined to make the best of existing buildings. By doing so, both
time and money were saved. It took a lot of figuring and a lot of in-
ternal reconstruction to get the equipment installed and operating.
The results have been worth it, though, because now we know that
parts made in mid-winter are identical to those made in summer, and

P-40 Flying Tigers




-39 Airacobra
of equal importance, replacement parts are sure to fit whether they be
used in Iceland or Africa or the South Pacific.

The planes in which these Cadillac-built parts are used are seeing
activity on the fighting fronts all over the world, and they are all out-
standing in their performance.

The famous P-38 Lightning is one ship that has made a spectacular
record in this war. Its two Allison eagines can lift it above 40,000
feet, and its speed is well over 400 miles per hour. It is one of the
fastest climbing planes in the world, and, because of its versatility, it
has been used as both a low- and high-altitude fighter and as a bomber.

On most of the world’s battlefields, it has proved itself beyond ques-
tion. The Germans are wary of it in the Mediterranean area, and the
Japs well know of its ability to destroy Zeros. It can climb faster than
the Zeros and has even outdistanced them with one engine disabled.
In the Aleutians, a Lightning pilot flew 150 miles back to his base with
one engine shot away.

Equally famous is the P-39 Airacobra, a tough, speedy fighter de-
signed for low-altitude flying. Its Allison engine is mounted amidships,
behind the pilot, and it carries a deadly cannon in the nose and mounts
several machine guns as well. This plane has also seen action in all
the theaters of war and has been a highly effective instrument for
destroying enemy craft. A large quantity of these planes have been in
use on the Russian front, and Russian flyers praise it highly for the
success they have had with it in knocking out Nazi planes.

Still another tough fighter is the P-40 Warhawk, the plane which
was first used with so much success by the fabulous “Flying Tigers”
in China. Time and again we have read about the exploits of these
daring fighter crews and their ability to shoot down Jap planes.

This plane is said to have seen action in more theaters of war
than any other fighter plane, and a box score of 50 engagements
reported by official communiques gave the P-40 a record of having
destroyed 1314 enemy planes for every P-40 shot down.

Cadillac has every reason to be proud of the part it has played in
building up the success of these fighting craft.

While we don’t make the entire engines, we do make the precision
engine parts which are the most difficult, and which are so important
to dependable, powerful performance. We must, and shall, continue to
turn them out in the quantity and quality required. No matter how long

the war may last, we are determined to live up to our wartinie slogan,
“They Shall Not Want.”



y 1941, Germany’s might appeared invincible. In the spring
of that year, Greece was conquered. And about the same time,
Cadillac started on another venture that was later to have an important

effect on the world’s battlefields.

It was becoming more and more apparent that our country must

turn out ever larger quantities of war goods, regardless of whether or
not we might become actively involved in the conflict.

In searching for ways to be of greatest service, our engineers
foresaw the possibilities of adapting the Cadillac V-type automobile

*

engine for use in light tanks.

With the approval and cooperation of Ordnance Department
engineers, a model tank was built. Originally, it was planned to make
only the necessary changes to accommodate Cadillac engines and
Hydra-Métic transmissions, which had been so successful in Cadillac
motot cars. To the Army, this was at first a revolutionary idea, but
gruelling tests proved that it made possible better performance than
any tank had ever given before. A great many other opportunities for
improvement were found, and the result was an almost completely

*






