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With a general college dance in mid-March, Rose
Polytechnic Institute again pays tribute to St. Pat, the patron
saint of engineering. We hope many Rose men will be back

from service in time for this affair.
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1846—-GEORGE WESTINGHOUSE

It was an unforgettable sight that greeted the crowds
at the Chicago Columbian Exposition, back in
May, 1893.

For suddenly 250,000 incandescent lamps — more
than there were in all the rest of America at that time
— blazed in the night. They transformed the World’s

he had equipped a new glass factory to turn them
out by the hundreds of thousands!

Here again, George Westinghouse in this historical
light demonstration proved the vision and ability of
a greal engineer.

The lighting of the Columbian Exposition was a

CENTENNIAL—1946

Fair Grounds into a gleaming wonderland of light.
George Westinghouse had done it again. Over-
coming tremendous obstacles, he had accomplished
the “impossible” . . . in one short year.
Using an entirely new principle, this great inventor-
engineer had developed a completely new type of
incandescent lamp — the famous “stopper lamp.” And

fibcbobe\\\\\\\ll;/i///‘/Q
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brilliant spectacle —and an important one, for it
launched for all time the new age of electric lighting.

Westinghouse

PLANTS IN 25 CITIES OFFICES EVERYWHERE

TODAY — the Westinghouse Electric Corporation, one of many com-
panies founded by this great inventor, makes incandescent lamps in
all sizes, from tiny “grain of wheat” surgical lamps to high-power
flood lights . .. fluorescent lamps that glow without flicker . . . high-
intensity mercury lamps for industrial use . . . Sterilamps* that kill
air-borne bacteria. In all, over 10,000 different types of lamps are
made, each the result of skilled engineering—and over half a century

of diversified experience.
*Registered Trademark

Tune in: JOHN CHARLES THOMAS — Sunday, 2:30 pm, EST, NBC * 1Ep MALONE—Monday through Friday, 11:45 am, EST, American Network




Science Is Altering Our Views On National
Sovereignty

One of the most remarkable consequences of the Scientific Revolution is the rapid anti-
quation of some of our most fundamental concepts concerning the political rights and inde-
pendence of nations. Although the past fifty years have brought the full impact of the tech-
nological change which has been gathering momentum during the last few centuries, there
has been no similar transformation of the world’s social structure to conform to the realities
of a scientific age. As a result of this inertia, the world retains many traditional concepts of
international politics which are rapidly being reduced to anachromisms.

Science has irrevocably smashed the old barriers of time and distance. The fact that civi-
lization has survived the countless wars of history is due to the fact that previous conquerors
have lacked the instruments of global warfare; today we are directly imperiled by the hos-
tile actions of others in all parts of the earth. Science has accentuated this situation by making
possible the centralization of the power of the whole earth into a few areas of overwhelming
force. In such a world small nations appear to be almost insignificant; yet it is notable that
even the largest powers possess no real freedom, since they are incapable of preventing such
disasters as world wars.

A marked centralization of world power has also taken place in the field of economics.
Through the large-scale application of science in the development of industrial power, a
handful of states with a relatively small total population are able to dominate the entire earth.
Germany brought the small countries of Eastern Europe into her political and military
sphere during the last decade by exerting economic pressure derived from her position as a
financial power and a heavy-goods exporter. England has long exercised a disproportionately
large influence in the world by virtue of her industries and shipping. Other small European
nations which were once powerful have gradually been superseded by larger industrial
powers. It is again notable, however, that no nation is entirely self-sufficient; for example, the
whole world was directly affected by the recent depression in the United States.

What is the cause of the highly unstable state of our present-day society? Upon close in-
spection, it becomes apparent that the fundamental concept of national sovereignty is at fault
—the doctrine that individual states are the final and supreme arbiters of their own destiny,
regardless of the effect of their actions on neighboring peoples. History shows that all social
units—tribes, cities, states, and churches as well as nations—have engaged in armed conflict
when they were allowed to exercise unrestricted sovereignty. Only when sovereignty was
transferred to a larger social unit was real peace established, although the original cause of
the friction often remained unchanged.

The conversion of cities and states into sovereign nations was begun several centuries ago.
As little as fifty years ago this type of sovereignty still served a useful purpose, since the
various sections of human society were separated by such vast physical barriers that they
were utterly incapable of effecting an interdependent system of government. The persistence
of the tradition of national sovereignty into the present, however, has created artifical barri-
ers to the diffusion of culture, engendering fear and hatred between large sections of people
differing only in their language and customs. As the nations of the world are made increas-
ingly more powerful by the discoveries of science and are brought increasingly closer to-

gether by the conquest of space, warfare due to unrestricted sovereignty becomes more and
more destructive.

When considered over the long-range viewpoint of several centuries, it seems almost
certain that civilization will eventually evolve a centralized world government to replace the
present feudalistic structure of society. The transition to an internationally organized com-
munity can take place only by international agreement or by world conquest: there are no
other alternatives. There seems to be some possibility that the United Nations Organization,
while lacking real power as presently constituted, can be strengthened gradually until it be-
comes an effective power for peace. If this attempt fails, it is highly probable that the end of
the next war will find the world under the complete domination of a single nation. Even this
alternative would ultimately be more satisfactory to society as a whole than a perpetual re-
currence of devastating world conflicts. R G B




IT’S LIFE FOR BEVERAGES MZ//M%/M

To a raging fire, Carbon Dioxide gas means sudden, certain death. Yet

The operating subsidiaries of
Air Reduction Company, Inc.,
are:

AIR REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS (0.
Industrial Gases, Welding and
Cutting Equipment

NATIONAL CARBIDE CORPORATIOXN
Calcium Carbide

L]
PURE CARBONIC, INCORPORATED
Carbonic Gas and “’Dry-lce”’

.
THE OHIO CHEMICAL & MFG. (0.
Medical Gases — Anesthesia
Apparatus — Hospital Equipment

WILSON WELDER & METALS (0., INC.
Arc Welding Equipment

AIRCO EXPORT CORPORATION
International Sales Representa-

tive of these Companies

this same gas puts “life” in beverages—tongue-tingling bubbles that
make soft drinks sparkle. For fighting men it’s a life saver in other
ways . . . inflating collapsible life-rafts and “Mae West” life-jackets;
creating synthetic “smoke screens”; shielding packaged foods against

spoilage; processing blood plasma and penicillin.

In its varied applications, Pureco Carbon Dioxide reflects the
far-ranging usefulness of all Air Reduction products . . . from oxygen

tents to welding torches.
For interesting and educational reading, write Dept. CP for your free copy of the 56-page

illustrated book A Quarter Century of Progress”. It describes and illustrates the operations

and products of Air Reduction and its subsidiaries.

. AIR REDUCTION

60 East 42nd Street, New York 17, N. Y.
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Shipment of caustics has been
made safer and more satisfactory
by a simple process for giving
metal drums and tank cars a lining
of rubber. When ordinary contain-
ers are filled with the molten caus-
tic, the resulting corrosion of the
iron makes handling dangerous
and also introduces impurities into
the caustic. In the new process the
inner surface of the container is
coated with rubber latex incorpor-
ated with the proper vulcanizing
agents. When the hot caustic is
poured in, the heat is sufficient to
vulcanize the rubber into an im-
permeable film.

* *

Silver in waste photographic
liquors may now be recovered by
the use of a process developed for
the U. S. Treasury. The new pro-
cess utilizes lignin to absorb the
silver salt from the solution. The
lignin is then collected as a precip-
itate which can be dried and
burned away, leaving the silver
salt behind. For small quantities,
the lignin process is much cheaper
than the former electrolytic pro-
cess.

£ * &

The first helicopter designed
specifically for air transport oper-
ations has recently been put into
production. Built for the U. 8.
Navy, it has a fuselage 48 feet
long and 12 feet high capable of
carrying 10 passengers—the larg-
est helicopter yet constructed. In
the air it somewhat resembles a
huge, center-sagging, flat-bottomed
row-boat suspended from two rot-
ors, one at each end. The craft has
an accurate control system and
unusually good stability in air. It
is one of the fastest and most effi-
cient helicopters yet built.

sk £

A recently devised process for
descaling metals utilizes sodium
hydride instead of acid. The pro-
cess consists of three steps: (1)
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the metal is dipped in a solution
of sodium hydride in fused caustic,
reducing the oxide film; (2) the
metal is then dipped into water,
generating enough steam to clean
off the remaining scale; and (3)
a quick dip in dilute acid is made
to brighten the surface of the
metal. The process is said to have
several advantages over the ordi-
nary acid pickling process. These
include a shorter descaling time,
the elimination of pitting due to
careless handling, and the saving
of steel ordinarily dissolved during
the pickling process.

*

A new type of synthetic rubber
is made of GR-S-10 synthetic rub-
ber stock with a rosin-base soap
instead of fatty-acid soap as an
emulsifying agent. Tires made of
the new rubber are much better
than other synthetic tires, giving
longer wear, cooler running, and
greater resistance to cracking. The
new tire, claimed by one source to
be as good as a natural rubber tire,
will be available to the public fair-
ly soon.

* %

Vectolite is the name given to
an entirely non-metallic magnet
developed recently by General Elec-
tric. The chief ingredient of the
new magnet is magnetite, a mag-
netic oxide of iron chemically
known as Fe,0,. Cobalt oxide and
other oxides are also incorporated
in the mixture. The materials for
vectolite are mixed in the desired
proportions in the powder form and
are then sintered together. Like
other non-metallic substances, vec-
tolite is a nonconductor and is ex-
tremely light. The magnet is hard
to demagnetize, so that it may be
used in high frequency magnetic
fields with little eddy current
losses. Vectolite has already found
application in highly sensitive air-
craft meters and other devices
where its special non-metallic prop-
erties are useful.

A new turbo-charged gas-diesel
engine has a thermal efficiency of
40% —a higher record than ever
obtained by any engine now in
common use. The thermal efficiency
of an engine is defined as the
amount of power developed in re-
lation to the fuel consumption,
which means that the new turbo-
charged gas-diesel engine develops
40% of the maximum power
which it could theoretically develop.
The best previous engine on this
basis was the diesel engine, with
a thermal efficiency of 32 to 36%.
The gas turbine develops up to
29 %, gas and gasoline engines up
to 25%, and steam engines only
5 to 18% of their respective maxi-
mum efficiencies.

An accurate method has recent-
ly been found to perform the diffi-
cult task of measuring the tem-
perature inside gas turbines. The
new method, accurate up to 900°C,
utilizes a special alloy of cobalt and
chromium. Upon heating, the alloy
forms a thin film of oxide which
increases in thickness about two
and half billionths of an inch with
every 25-degree rise in tempera-
ture. Interference colors from the
alloy change as the thickness of
the oxide film changes, until the
oxide film becomes so thick or i=-
regular that no color is transmitted
through it to be reflected. Thus,
the alloy develops a light straw
color at 500°C which changes mark-
edly with every 25 degree tem-
perature change, becoming various
shades of bronze, purple, and blue.
At 700°C the alloy undergoes an
unusual color transformation back
to the original straw color, and
then runs through the same se-
quence of colors again, becoming
gray at 900°C. Turbine parts made
of this alloy thus give an accurate
indication of the temperature de-
veloped within the turbine, suc-
ceeding where other, more com-
plicated devices have failed.

Page 5







Valve Meters

By H. V. Fairbanks
and A. Edgar Kroll

Reprinted from Industrial and Engineering Chemistry

VALVE meter is an ordinary

commercial valve converted into
a flowmeter by attaching pressure
connections upstream and down-
stream from the valve to a manom-
eter or any other suitable pressure
measuring device, as shown in
Figure 1. The difference between
the pressures upstream and down-
stream from the valve, caused by
the smaller valve opening, can be
measured by means of the manom-
eter.

The use of a valve as a flowmeter
was recently suggested by one of the
authors. Data were given on a single
2-inch globe valve which was cali-
brated and used successfully to de-
termine and control the rate of flow
in a pipe line. In continuation
of this idea it seemed of interest (a)
to obtain further information regard-
ing the use of valves for determining
and controlling the rate of liquid
flow in pipe lines, (b) to determine
valve flow coefficients for valves of
different sizes, and (c) to investigate
the feasibility of using commercial
valves as flowmeters without cali-
bration by virtue of predetermined
flow coefficients.

Investigations in this field appear
to be lacking, since a search of the
literature revealed no information
relative to the use of valves as flow-
meters. This paper describes the re-
sults obtained with various sizes of
brass globe valves manufactured by
the Crane Company.

Globe Valve o

sz “
flow

|
€709
/%'?.SSur:' (b"nr:.'/an/-%\ e

. k&

H. V. Fairbanks received his B.S. and M.S.
degrees in chemical engineering and physical
chemistry at Michigan State College. After
studying metallurgy at MILT. he began
teaching at the University of Louisville. He
is now Assistant Professor of Chemical Engi-
neering at Rose.

A. Edgar Kroll received his B.S. degree in
chemistry at Temple Universitv. He began
work with du Pont as a chemist, but he be-
came interested in chemical engineering and
soon transferred to the engineering depart-

ment. He is now working on his Ph.D. in
chemical engineering at Lehigh University.

When this article originally appeared in INDUSTRIAL and ENGI.NEERING CHEMISTRY,
it attracted wide attention among industrial engineers all over the nation.

Apparatus and Method of Testing

Figure 2 is a diagram and Figure
3 is a photograph of the apparatus.
In all tests the valve was preceded
by fifteen pipe diameters of straight
galvanized steel pipe and was fol-
lowed by fifteen pipe diameters of

<« Pointer

/‘;‘fJ Sure
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Figure 1.
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Diagram of a Valve Meter.

similar pipe and a gooseneck in
which the rise was always greater
than six pipe diameters. Some of
the valves used are pictured in
Figure 4.

The rate of water discharge was
measured at various pressures and
valve settings, taken as the number
of turns open. For convenience in
setting the number of turns open,
only round valve handles were used
and were equipped with a narrow
strip of metal bent at a right angle,
pointed on one end and having a hole
in the other so that it could be fas-
tened on the valve stem together
with the valve handle as shown in
Figures 1 and 3. The zero point was
determined by first opening the
valve wide, allowing water to flow
for a few seconds, and then closing
the valve slowly until the flow just
stopped. The metal pointer was at-
tached and the number of turns open
were set from this point. The purpose

(Continued on Page 22)
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The Amplidyne

HE amplidyne is essentially a di-

rect current generator. Under nor-
mal operation in a D. C. generator
the load current goes through the
armature and divides, half going
past the south pole and half going
past the north pole. This current
produces a flux at right angles to the
field flux. Until a few years ago this
secondary flux, which is called
armature reaction, was considered
only as a disadvantage. Through the
amplidyne this armature reaction is
utilized.

Consider first the conventional
D.C. generator of 10 kw capacity.
The normal excitation would be
about 100 watts. The full load arma-
ture current would produce a cer-
tain armature reaction. Suppose that
the excitation is then reduced to one
watt, reducing the armature current
to one percent of its usual value.
Since the armature reaction is caused
by the armature current, the arma-
ture flux would be reduced to one
percent of its normal value.

With these fundamentals in mind,
consider now the armature short
circuited and one watt field power.
The armature current would be the
full load value, even though the

LOAD : AXIS

LOAD-COMPENSATING
WINDING

By Herbert Bailey, sr., ch.e.

voltage is reduced. This full load
armature current would produce
normal armature flux. The problem
now is to utilize this flux. This is
done by inserting two brushes at
right angles to the original brushes.
The load is then connected to these
new brushes and full voltage is pro-
duced by the armature flux. The
flux produced by this current is re-
duced by installing a compensating
winding in series with the load. This
machine is called the amplidyne.

With the amplidyne, a very min-
ute amount of power is able to con-
trol large amounts of power. This is
the same function that many of the
vacuum tubes perform. The field
corresponds to the grid; a very small
change in the amount of field power
corresponds to a small change in the
grid voltage of the tube.

This same amplification by con-
ventional methods would require
two generators and a corresponding
time lag, one generator excited by
the control signal and the second by
the output of the first. The ampli-
dyne combines these two into one,
the armature reaction performing
the function of the second generator.

The next step is to use this con-

trol. The circuit diagram of a typical
control circuit is shown in figure 2.
The circuit is set up so that a con-
stant current output can be main-
tained. If for some reason the load
resistance should go up, the load cur-
rent will decrease and the voltage
across the resistance in series with
the load circuit will be decreased;
this reduces the current to the field
of the amplidyne, which in turn re-
duces the output current of the
amplidyne, reducing the field of the
main generator.

Other functions of the amplidyne
are: accurate speed control, match-
ing machine speeds to maintain con-
tinuous process control; limiting
loads to protect electric systems and
to prevent shock loads and destruc-
tive stresses on mechanical equip-
ment; maintaining tension to im-
prove product uniformity in wind-
ing, rolling, and drawing operations;
speeding up acceleration and decel-
eration to increase production in
high inertia machines; positioning
precisely for fast and accurate set-
ting of machine tools, arc-furnace
electrodes, and other equipment;
regulating current, voltage, power,
and speed to maintain steady condi-
tions and to improve power factor.

QC Geprerdior

Ampliclyne 'é

ul

it

Left: Figure 1.

Circuit diagram of an amplidyne showing flux

relations.

Above: Figure 2.

Control circuit with amplidyne used to main-

tain constant load.
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These functions can be performed
by other means, but the amplidyne
has some advantages which cannot
be duplicated by conventional
means. These include simplicity, ease
of maintenance, the ability to atttain
amplifications as high as 10,000 to
one, and an almost instantaneous re-
sponse (within 1/10 of a second).
Due to its lack of electrical inertia,
the amplidyne boosts loads up to the
operating boundary almost instant-
ly, enabling machines to deliver
smooth, peak performance even un-
der rapidly changing conditions. The
wide application of the amplidyne is
due to its flexibility; it can be used
with either A-C or D-C and can be
used in conjunction with electronic
tubes.

So far in this article the amplidyne
has been shown as a two-stage am-

plifier responding to a single control
field.

If several control fields, independ-
ently excited from signal devices,
are placed on the same pole struc-
ture, the amplidyne will respond to
their resulting action and amplify it
in the same manner as for a single

field.

The small space required by the
individual coil makes it possible to
have a normal complement of four
fields, thus permitting many inde-
pendent functions to control the
amplidyne output. Each of these
fields is easily adjusted by a small
resistor or other means, and their
action can be automatically blocked
by small rectifiers as long as a cer-
tain operating condition or limit is
not reached.

This use of multiple fields greatly
reduces the number and size of con-
trol devices required to obtain a
certain performance.

Also, because they are small, these
fields are easily adjusted within a
much wider range than conventional
fields. Furthermore, because the
smallness of the fields invites the
use of a greater number of controls,
automatic operation can be realized
to a greater extent. Considerable
flexibility can be built into this
equipment, and the operating limits
can be changed to meet required
conditions.

The amplidyne has already been
used to handle many industrial con-
trol requirements. Some of these
are in the tin plating industry, in
high speed planers, for shovel con-
trol, and for gun fire control. In one
case it raised the capacity of a
shovel more than 70,000 tons per
year.
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HOW THE AMPLIDYNE WORKS

Cuts Courtesy General Electric

10,000 Watts

(100 amps,
100 volts) E:cimlong

-

Excitation i
100 Watts

1. These are illustrations of normal D.C. generators, with dotted lines showing flux. The
generator on the right has an excitation of one watt and generates one volt, requiring very
little flux. The figure on the left shows the effect of loading this generator.

A —MAIN FIELD

B —ARMATURE FIELD

2. This figure shows the effect of shorting the output of a normal generator with an
excitation of one watt. Note that normal full-load armature current and flux are thus maintained.

i

Y

10,000 Watts

Excitation
1 Watt

A —MAIN FIELD
B —ARMATURE FIELD

3. This armature flux is now utilized by adding brushes at right angles to the short-
circuited brushes and using these new brushes to supply the load.

This machine is known as the amplidyne.

Output
10,000
Watts

Excitation

Excitation
100 Watts Watt

Normal Generator Amplidyne

Output

10,000 1 Watt
Watts

Wt

Excitation
Excitation J
Watt

Two Normal Generators Amplidyne

4. To produce the same power as the amplidyne, a normal generator must use a much

higher excitation. Two normal generators are required if the initial excitation is the same as
that of the amplidyne.
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The Commercial Solvents Penicillin Plant at Terre Haute.

Penicillin

By Martin M. Newman, soph., ch.e.

ENICILLIN has been called the

most remarkable antibacterial
agent ever discovered. No other
medicinal agent has such a powerful
effect on so many different diseases;
yet penicillin, unlike many other
powerful drugs, is completely non-
toxic. Four years ago there was
hardly enough in all America to
cure a single patient; today the drug
is available in quantities sufficient
to satisfy all demands. The story of
the development of penicillin is a
remarkable example of international
co-operation between scientists. Fu-
ture research will undoubtedly re-
veal that the story is not yet finished.

History of Penicillin

The published history of penicillin
begins with a report by Dr. Alex-
ander Fleming in 1929. Dr. Fleming
reported that his discovery occurred
while he was growing staphylococci
in petri dishes. In order to observe
the progress of bacterial growth, the
lid of the dish had to be lifted from

time to time. These repeated ex-
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posures to the air led to contamina-
tion on one of the plates, and a
colony of mold developed. The pres-
ence of the mold was not surprising
to the scientist, but he was aston-
ished to find that staphylococcus
bacteria around the mold were dis-
appearing. He found a definite, clear
fluid around the fleck of green
mold: some thing was killing the
bacteria.

Fleming pursued the subject fur-
ther. Spores from the mold, which
proved to be a well-known growth
called Penicillium Notatum, were
transferred to an appropriate med-
ium, and eventually a pure culture
of the mold was obtained. Since the
mold was of the genus Pencillium,
Fleming decided to call the active
antibacterial substance penicillin,
and used that name in his first pub-
lication.

At the time of his discovery, Dr.
Fleming was working at St. Mary’s
Hospital in London. Born in Lock-
field, Scotland, he had been a stu-
dent at St. Mary’s Hospital Medical

School. Later, while attending Lon-
don University, he was given honors
in physiology, pharmacology, medi-
cine, and pathology. As a licentiate
of Royal College of Physicians he
won the University’s bacterial pro-
fessorship. It was his interest in
finding a mnon-toxic antibacterial
substance that led him to the re-
search of penicillin.

It was not until ten years later,
however, that penicillin was actually
subjected to detailed experiments.
This indifference towards a new dis-
covery was partly due to Gerhard
Domagk’s discovery of the sulfa
drugs. Doctors were too busy learn-
ing about the sulfonamides to be
able to concentrate on a new topic,
particularly one which presented
such obvious difficulties. A better,
even more successful bacteria-de-
stroyer was almost more than med-
ical men could take.

The first group to investigate
thoroughly the mold penicillium
notatum were British scientists of
Oxford, in 1939. The leader of the
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reseachers was Dr. Florey, an Aus-
tralian professor of pathology. He
had remembered Dr. Fleming’s dis-
covery and realized the urgent de-
mand for such a drug. The team of
experts he organized included pro-
fessors of chemistry, bacteriology
and pathology, among them his wife
and Dr. Chain, a brilliant chemist
who shares with Dr. Florey the
honors for developing penicillin.

The researchers began their work
with penicillin with test tubes. They
first established the fact that the
filtrates from the culture tube could
be diluted five hundred to eight
hundred times and even then would
completely inhibit the growth of
staphylococei. The big jump now
had to be the test on human beings.
Might it not also kill blood-cells?
Dr. Florey and his group wanted to
make sure, so they first tried it on
mice.

Into 50 mice researchers shot huge
doses of streptococci bacteria. The
mice were then divided into two
groups. One was to go without fur-
ther attention; the other one was to
be subjected to treatment with

penicillin. During the night all un-
protected mice died. All the others,
except one, survived. Hundreds of
other mice experiments followed—
all with similarly favorable results.

At last Florey was ready to carry
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his work from mice to men. In the
summer of 1941, he chose victims
of ravaging diseases, against which
all other medical treatments had
failed. This last step was the longest,
most hazardous one. Even with al-
most all of the Sir William Dunn
School at work, it took many months
before there was enough penicillin
to treat human beings. At the end
of the first ten cases Dr. Florey had
proved that penicillin did not harm
man and had no toxic effect on him,
but that it did stop the development
of bacteria in his blood.

At first, the small amount of peni-
cillin available limited the supply to
the most severe cases of the Armed
Forces. Throughout the whole win-
ter of 1942, only enough penicillin
was produced in the U. S. to treat
about fifty patients. A few hospitals
made penicillin by “kitchen-culture”.
By June, 1943, enough of this drug
was coming through to the National
Research Council’s Committee to
begin handing out penicillin to
twenty-two hospitals.

Production of Penicillin

One of the most remarkable sec-
tions in the story of penicillin con-
cerns the rapidity with which the
new drug was put into production.
The main difficulty which blocked
the development of large-scale plant

production from laboratory pro-
cesses was the fact that all operations
had to be carried out under condi-
tions of extreme sanity. In addition,
the urgency of the project made it
necessary to proceed with the con-
struction and operation of full-scale
plants simultaneously with research
and pilot plant work. During normal
times years would have passed by
before an industrial process could
be developed; under the pressure of
war the whole job was accomplished
in a matter of months.

The production of penicillin at the
Commercial Solvents plant, the first
full-scale plant to begin operations,
is carried out in five steps: (1) fer-
mentation of corn steep liquor with
the mold, (2) filtration of the liquor
and absorption of penicillin from the
filtrate with charcoal, (3) purifica-
tion of the penicillin with organic
solvents, (4) freezing and high-
vacuum dehydration, and (5) pack-
aging, testing for toxicity, and
storage.

The process begins with the inocu-
lation of sterile feed liquor in vert-
ical fermenters of 12,000-gallon
capacity. The inoculating agent is a
special mold strain especially suited
for large-scale production because it
is capable of growing submerged in
vast tanks instead of being restricted

(Continued on Page 26)

The 12,000-gallon fermenters in which the penicillin is produced.

Note man in lower lefthand corner.
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Our Vanishing Mineral Resources

LTHOUGH the United States has
been traditionally known as a
land of illimitable resources, the
latest reports on our mineral sup-
plies give some cause for alarm.
Prepared by the Bureau of Mines
and the Geological Survey, these re-
ports show that supplies of high-
class ores are being rapidly ex-
hausted. The report strongly indi-
cates that another war as debilitat-
ing as the one just completed will
bankrupt the U. S. as far as mineral
lodes are concerned.

During the first part of 1945 the
above-named governmental agencies
undertook an extensive survey to
determine the amounts of mineral
resources left in our country. The

By David Templeton, jr., ch.e.

survey was instigated by the fear
of another war finding the U. S. un-
prepared in regard to mineral re-
sources. Statistics were calculated on
the basis of the annual consumption
rates for the peacetime years 1935-
1939—an admittedly conservative
basis.

The report revealed that only
twelve out of thirty-three important
minerals remain in sufficient abund-
ance to supply the U. S. for more
than 35 years. This length of time,
it was pointed out, is little more than
the average interval between recent
large-scale wars.

The supply of many minerals is so
low that imports already exceed
domestic production. These include

tin, manganese, nickel, tungsten,
and antimony—many of which have
never existed in the United States
in large quantities. Others in this
list are found only in low grade ores,
which have not been exploited be-
cause it was cheaper to import high
grade ores found in other parts of
the world.
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