Dedicated to those in the armed forces and to those here whose
vision, persistence and hard work have made possible the
huge facilities required to fight a global war.

THE MIRACLE
"We shallfight on beaches, landing grounds,
in fields, in streets and on the hills .... "

With a gloating populace behind him, Hitler thought he had won
the war. With the English people behind him, the man who would
not admit defeat was Churchill. In the eyes of most of the world,
the last great hope of democracy overseas was through! Invasion
barges jammed the French ports. The Luftwaffe seemed supreme.
The enemy was poised for the final push-across
the Channel to
make a charnel house of England.
As General George C. Marshall stated in his Biennial
Report to the Secretary of War, "Immediately after Dunkirk in
1940, the British Isles were in effect defenseless ... " Anti-aircraft guns, tanks, trucks and other materiel were scattered
wrecks on the beaches of Dunkirk. The men had been brought
home. But the weapons were rusting on the blooded sands of
France.
In England the Home Guard, some with fowling pieces,
some with pitchforks, patroled the coast. Heavy coastal pieces
were rooted up from the North and placed along the south
coast. The modern hun had a time table. It worked well. n said,
"Britain NOW!"
But the German High Command held back. They knew
war. They knew the opposing air force must be knocked out. It

must be, as the strategists say, "Neutralized." "What about the
RAF?" the Junkers said. ·What about it? They were pitifully few.
The Nazis rushed the task of preparing hundreds of coastal airfields. The RAF fighters waited-waited
for the waves of German bombers that would surely come to pulverize defenses, to
break the spirit of the civilian, to soften up Britain for the
invasion.

The Luftwaffe A
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Soon the crooked cross blackened British skies. The "Spits" and
Hurricanes rose to meet them. Dog fights pocked those blue,
blue skies made immortal by Wordsworth and Tennyson. During the
summer of 1940, the quiet English
landscape was scarred by the blackened frames of shot-down bombers.
Wave after wave of Nazi bombers
arrived ... for their rendezvous with
death. On one summer day, the RAF
knocked down 185 German bombers.
Soon Hitler and the German General Staff knew that the sky
over Britain was still Britain's. The RAF had met the Luftwaffe
and smashed it.

The Miracle!
- the "13 points" that sa ed the orld
Skilled pilots brilliantly directed and flying more rugged, faster,
deadlier planes, though few in number, stood up to the Luftwaffe. They flew rings around it, and made the Nazis pay dearly

for every bomb they dropped on England. Why? No less an
authority than Fortune Magazine, summed up the answer in four
golden words: 100 OCTANE AVIATION
GASOLINE. This magazine, on the strength
of statements by high-ranking British
officials, said that the Battle of Britain
would have been lost if the RAF hadn't
had a type of gasoline unknown a few
years before ... gasoline that was up to
13 points higher in octane rating than
the fuel that powered the Luftwaffe.
Here was the true miracle! The mighty
Luftwaffe stopped by the difference in
a few octane rating points! A chemical
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The engines that powered the
"Spits" and other RAF planes were designed to fly on 100 octane
and get full value out of it. Pioneer designers had worked and
planned it that way.
At the time of the battle of Britain there wasn't much of
this precious fuel. Production was scarce and still expensive.
Only a few years before, 100 octane had been a laboratory
toy. An expensive toy, costing hundreds of dollars for just a few
gallons. But American oil companies were making it. They were
beginning to expand production.
Then began the epic Battle of the Atlantic. The battle to
get that precious gas to Britain. No elaborate anti-sub screens
guided these eastbound tankers. The men of the tanker service
ran a gantlet of fire. Today the titanic efforts of the merchant
/0

marine are becoming known. The incredible bravery of the men
of the tanker service is getting just recognition. These men lived
on floating powder kegs. One torpedo and a tanker became a
torch that lighted up the horizon for miles around. How many
men were killed and drowned, how many ships were sunk, cannot
be counted. But the gas got through. No invasion of England ever
took place.

Today a high school boy is familiar with high octane gasoline.
But back of the production of this
precious stuff is a dramatic battle. A
battle in which scientists, engineers,
Army and Navy men joined hands
to wring from the black stuff men call
petroleum, the stuff that powers the
war. Time will not permit the portrayal of the long road these men
trod. But ever since the last war they

have worked and planned to pack into gasoline a punch and a
power that would create better internal combustion engines: An
aviation engine that would propel a new kind of fighting plane.
Then began another fight-the
fight to take a laboratory "toy"
and produce it in large quantities: A never-ending fight to make
floods of 100 octane gas.
Let us go back to the year 1932. It was the rock bottom
of the depression. Hitler was emerging from his dark hole as a
Nazi leader. Japan was grinning at her quick success in
Manchuria. We were occupied mainly with getting the apple
sellers off the streets and not with getting on to a new war.
Coastal Texas shared in this depression.
But in Texas City, Texas, a tract of flat land was coming
to life. Surveyors and engineers laid out plans for a super refinery
at the terminus of several railroads, with an excellent Gulf Coast
harbor, right in the heart of the Gulf Coastal oil fields.
Here the Pan American Refining Corporation and its
affiliate, American Oil Company planned a super refinery. One
that would produce better gasolines and other petroleum products more efficiently. It was to be a refinery that could grow with
the times, that would be so designed that the facilities would
keep pace with changing times. Ever-improving refinery facilities
are the keys that enabled America to be there "on time-and
with enough." As Dr. Robert E. Wilson states in his article,
Technology as a Multiplier of Our Natural Resources ... "If it
had not been for new developments in refinery technique we
would not today have half enough crude oil to meet our gasoline
requirements. "
These men, though not blind to the forces at work in the
world, did not plan, design and build these refining facilities as
weapons of war. Nevertheless, as chemistry strode forward in its

march to perfect finer gasolines, the advances made along the
way disclosed new super powers hidden in petroleum molecules.
And what is just as important, they discovered new ways to
produce these new fuels and oils more efficiently, faster-in
greater quantities.
When war struck these shores the Texas City refinery and
others throughout the country had upped their production of

One Time Table That Helped Us Be
"On Time And With Enough"
Completion Dates and Layout of Major Units at Texas City
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Thermal Cracking Unit No.3, February, 1938
Specially Designed for Heavy Crudes
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Polymerization Plant, November, 1936
For Many Years, the largest in the World
Thermal Cracking Unit No.2, February, 1937
Most Extensive Cracking Coils of Any Unit
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Thermal Cracking Unit No.1, April, 1934
Still the World's largest
Alkylation Unit
August, 1943
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Fluid Catalyst Cracking Unit and Other New Facilities ~
March,1944

.

1.1'

••

THE FIRST COMMERCIAL HYDROFORMER
EVER BUILT. The first commercial hydroformer was built at Texas City before the war, when it was used to
make high quality gasoline. It is now devoted to the manufacture of toluenelor TNT.
It was the forerunner of the several hydroformers which now make the bulk of the
toluene produced i/1 the United States.

high octane gas. By early 1942 the oil industry was producing
100 octane aviation gas in considerable quantities.
Not nearly enough for a modern war where so much
fighting is in the air.
So the streamlined facilities built to give American motorists better gasoline values had to be enlarged, stepped-up to meet
the demands of a global war. Conversion upon conversion took
place. The hydroformer unit, originally built to make top quality
gasoline, was converted to the manufacture of toluene. In 1943
enough toluene was made in this one plant to fill with TNT
every bomb that was dropped on Axis Europe during that year!
But more 100 octane gasoline was needed to carry more bombs
over Europe. More facilities had to be built.
They were built. They are ready! They are running!
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Dedicating
Our New Fluid Catalyst Cracking Unit
and Other New Refining

Facilities

.at

Texas City, Texas

Now in March, 1944, comes the formal dedication of a great
new group of facilities-production
units of such capacity to
give no aid and much discomfort to the enemy. These great new
facilities consist of a giant fluid catalyst cracking unit, that towers
majestically twenty stories in the Texas sky; a sulphuric acid
alkylation unit; a new boiler plant to furnish steam; a new water
station; cooling tower; tankage facilities; pumping stations to
start oil on its long pipe line journey to the east and north, ending in American Oil terminals in Richmond, Va. and Carteret,
New Jersey.
Over 2,000,000 man hours of labor went into the construction of the 100 octane plant. More than 10,000 tons of steel
went into the plant. 16,870 tons of concrete were used. 31.4 miles
of pipe was installed in the new facilities ... pipe ranging from
2 inches in diameter to 72 inches . . . large enough for a man
to walk through. Production of 100 octane aviation gas from
these facilities will be more than enough to send 1000 fourengine bombers on a raid over Germany every week in the year.

-soaring
20 stories high. The heart of the plant from which
various products are obtained and further processed and/or
. blended to make 100 octane aviation gas. The total product is a
mixture of various components, which are separated into seven
different prod ucts, four of which are returned to the refinery for
inclusion in other than 100 octane petroleum products. One of
the streams can be blended directly into 100 octane gas. Of the
remaining two streams, one consists of a mixture of butanes and
butylenes and the other a mixture of pentanes and pentylenes,
both of which go to the alkylation plant to form a material
known as alkylate which can be directly incorporated into 100
octane. The butane stream contains a high percentage of butylene, valuable in making butadiene. Thus the butane stream
before going to the alkylation unit is piped to a synthetic rubber
plant in Houston 30 miles away, where the butylene content is
removed and the residual butanes returned to Texas City to be
converted into 100 octane gasoline.

This unit for the extraction of toluene from the hydroformed
product went into operation as a toluene unit early in 1943.
During 1943 the Texas City refinery produced sufficient toluene
to make enough TNT to load all the bombs that were dropped
on Axis Europe during the entire year of 1943. Here again is an
example of converting facilities originally designed to produce
better peace-time gasoline products to the manufacture of vital
war prod ucts. It was known that the hydroforming unit produced
a product that contained substantial quantities of toluene, and if
the country ever needed large quantities of synthetic toluene,
this unit could be converted to the production of this vital war
materiel. This was done! Further refinements accounted for the
doubling of anticipated Texas City toluene production and were
responsible for the large production realized during 1943.

Looking for all the world like stratospheric bal1oons, these steel
spheres store certain 100 octane aviation gasoline constituents
under pressures up to 100 pounds per square inch.

The tremendous q uantltles
of heat put into the oil during cracking and distillation must be
eventually removed by large amounts of cooling water. Total
quantity of water circulated daily would service a city of
2,000,000 population. Four pumping stations at Texas City perform this function. Here is a view of the Number 4 station.
The tremendous steam requirements of
the 100 octane facilities made it necessary to provide a new boiler
plant for the production of 500,000 pounds of steam per hour.
This, contrary to usual practice, is built outdoors.

- Main Tower Group. The alkylation unit is also a catalytic process. But whereas a finely powdered catalyst is used in the fluid "cat cracking" unit, it uses
concentrated sulphuric acid as catalyst. The unit takes the butane
and pentane streams from the fluid catalytic cracking unit,
together with butane and pentane streams from other units in the
refinery, and combines certain parts to form a material known
as alkylate. Alkylate can be used to make an aviation gas of better
than 100 octane. So this alkylate is blended with other lower
octane materials to produce a large quantity of 100 octane aviation
gasoline. This unit has been producing for several months.

For many years the largest of its kind, this unit was built in 1936
for converting waste gaseous products into high octane motor
gasoline. When built it wasn't considered a potential "war
weapon." But during 1942, research led to the discovery that
this plant could be converted to produce a material known as
codimer. By adding hydrogen to codimer, a product substantially like alkylate is formed, as far as octane number is concerned. Consequently, it is a very valuable raw material in the
manufacture of 100octane aviation gasoline. During 1943enough
product was made here to enable the manufacture of enough 100
octane aviation gasoline to power twelve 1000 four-engine
bomber raids over Germany.

TODAY'S TASK- TOMORROW'S PROMISE
Because of the creation of the giant facilities such as those shown
on the preceding pages, the Army and Navy now fight on fronts
all over the world and on the seven seas. Our air forces truly
fight on a global scale.
This is a war of octanes, machines and men. A task force
on one foray into Jap waters will consume millions of gallons of
fuel oil, gulp up thousands of gallons of 100octane aviation gas.
One armored division will use 18,000 gallons an hour of high
quality gasoline when in action. A bombing raid over Germany
by 1000four-engine bombers will consume 1,700,000 gallons of
100 octane aviation gasoline.
These new great facilities, as typified by the Texas City
construction, combined with those facilities built in peace time,

are now devoted to the task of fulfilling the enormous demands
of the war. Consider that the American petroleum industry is
producing more than 75 times more aviation gas, 17 times as
much motor gasoline for military use today as we did in World
War I! You'll get a glimpse of the size of the job being done.
You'll realize why gasoline supplies for civilians have had to
be curtailed.
But when peace returns, all the achievements of wartime
research, all the facilities constructed under the whiplash of war,
will be at the service of the American motorist and flyer. What
was learned in the test tube of Mars, what was built in the
crucible of war ... all these advances and facilities ... will help
men of good will to build that better, brighter new world of
tomorrow.
Great things are coming.

