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CHEMICALS -
Modern Medicine Men

The modern treatment of disease involves tnatt factors—
among which chemotherapy becomes more vital every (lay.

In the treatment of disease and disabling allergies, medicines synthesized from organic chemicals
have replaced many of the less specific medicinal agents of past generations.

Such medicinals as the sulfonamides, penicillin, streptomycin, anti-histamines and aspirin,
either comfort the patient or make the control of his illness far more certain and effective. In each
case the broad availability of these drugs has been made
possible by the development of synthetic organic chemicals
which are necessary to their manufacture.

Carbide and Carbon Chemicals has pioneered in synthe-
sizing and producing, on a large scale, dependable organic
chemicals. Our technical representatives are well qualified
to help you make the best use of them in the development
of your product.

A partial list of our chemicals, now considered basic to the pharma-
ceutical hada stry, includes the alcohols: methanol , ethanol , and isopropanol;
acetic anhydride; propylene glycol; ethyl ether: ethyl and isopropyl acetate;
acetone; ethylene dichloride; "Carbowax" compounds; acetoacetic esters;
and the ethanolamines For spwific information on any of these materials,
their chemical mid physical properties, and their reactivity, call or write
our nearest (Vice for "Synthetic Org,anic Chemicals," booklet B.

CARBIDE and CARBON
CHEMICALS CORPORATION
Unit of Union Carbide and Carbon Corporation

30 East 42nd Street 11141 New York 11, N. Y.

Offices in Principal Cities

In Canada:
Carbide and Carbon Chemicals, Limited, Toronto

"Carbowax"is a registered trade-mark of C.& C. C. C.
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On April 5th, a little late for a welcome by St. Pat, the
college will admit more than 140 members of the Class of 1951.
For application blanks for the next class. January, 1949, write to
the Registrar.
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TERRE HAUTE, IND.



There's a future 
for you in

at 
Westinghouse

•

This is but one of the many op-
portunities open in the electrical
field. There are many others—in
sales, research and engineering at
Westinghouse. Begin plans for
your future by sending today for
your free copy of "Finding Your
Place in Industry".

Westinghouse
PLANTS IN 25 CITIES OFFICES EVERYWHERE

_

Wherever there's manufacturing, there
are jobs for engineers. Westinghouse is
one of the largest electrical manufac-
turers in the world—its products are
as diversified as industry itself! There's
a job and a future for you here. For
example, Westinghouse needs:

MANUFACTURING ENGINEERS . . .
to show production people how to turn out the
product after it has been designed.

METHODS ENGINEERS . . .
to improve efficiency in methods of production.

PRODUCTION CONTROL ENGINEERS . . .
to get the right materials at the right place at
the right time.

QUALITY CONTROL ENGINEERS . . .
to supervise inspection of materials and work-
manship at every step in the process of manu-
facture, and help develop the highest standards.

TEST ENGINEERS . . .
to see that correct and uniform methods are
applied in testing apparatus to assure compli-
ance with the customer's specifications.

PLANT LAYOUT ENGINEERS . . .
to plan installation of new manufacturing facili-
ties or revamping of the old.

Here's a challenge for your future. The field is
limited only by the initiative and resourcefulness
of the engineer himself. G-10002

To obtain copy of "Finding Your Place in Industry," consult
Placement Officer of your university, or mail this coupon to:

The District Educational Coordinator
Westinghouse Electric Corporation
20 N. Wacker Drive, P.O. Box B, Zone 90
Chicago 6, Illinois

Name 

College Course 

Address 

City State 
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Citizen... Engineer

The central theme of a number of editorials, articles, and speeches during the past several
years has been the idea that engineers ought to be more conscious of social obligations. More
specifically, the charges are that engineers should be more politically minded, that the trained
minds of engineers are needed in government, and that engineers should feel more responsibil-
ity for the effects of industrialization upon society. Dr. Webster N. Jones, Director of Engineer-
ing and Science at Carnegie Tech, said recently, "Technical competence is not enough for the
individual; it is not enough for the profession; and it is not enough for democracy".

Actually, the number of engineers employed in government service is not so small. City,
county, and state governments now employ more engineers than lawyers, according to an
article in American City, but lawyers predominate as a guiding force, whereas engineers con-
fine themselves to technical positions. In industry, most engineers eventually hold some kind
of managerial position, usually related to technical aspects of production. However, the vice-
president of a certain corporation expressed an opinion recently that many engineers never
qualify for top positions in management because they become so immersed in technology that
they neglect to develop the awareness of human values so necessary for managing people.

These statements seem to picture an engineer as a person buried in textbooks and formu-
las, a person who can build machines and bridges, but who does not assume his full respon-
sibilities as a citizen, and who rarely contributes ideas about governmental and social progress.

Probably the best reason for the tendency of engineers toward such complete technical
specialization is the rapid industrialization of the nation. Besides a heavily technical. curricu-
lum in school, there is the problem of maintaining professional competence by keeping pace
with a scientific development that has been amazingly rapid during the past century.

Certainly, by specializing in technical knowledge, engineers have contributed immensely
to the material welfare of society. At first glance the idea of specialization might appear to be
ideal. By applying the production line conception to society, by having a society composed of
specialists (for example, specialist in technology, government, education) , with each one con-
fined to his specific field, eq,ch person would contribute a maximum and the result would be a
most efficient organization. Evidence shows, however, that society is not yet ready to be placed
on such a basis.

Scientists are now face to face with the result of carrying this idea to its extreme conclu-
sion. The traditional stand of scientists that they could not assume responsibility for the appli-
cations of their creations and discoveries now seems naive with the advent of the atomic bomb.
While scientists (and engineers) work busily about their laboratories, declining responsibility
for the manner in which their products are used, unscrupulous or less informed people in gov-
ernment and other positions of responsibility can use the products of scientific labor to bring
the world down in ruins.

With an atomic bomb on their consciences, scientists have begun to reverse their former
stand and are showing an increasing interest in political affairs. A group of leading scientists
is now exerting an influence for world peace in an effort to avoid the use of atomic energy in
warfare.

The need for more consideration of the human element by engineers in industry has been
recognized at the University of California, where a course in biotechnology has been added to
the engineering curriculum. The course concerns human physiology, psychology, and hygiene
as related to engineering. Justification for the addition of the course to an already extremely
crowded curriculum is offered with the following reasons: the interdependence of man and ma-
chines, the increasing trend of technical developments to cause artificial control of human en-
vironment, and the expanding role of the engineer in human affairs.

O. S.
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Wire Drawing Frame Cut Courtesy of American Steel & Wire Co.

Wire - - From Steel To Strand

Significant advances and improve-
ments have taken place in wire manu-
facture in recent years, especially in
the field of fine wire drawing, al-
though the basic process is generally
considered to be fairly old and well
established. For example, a wire thir-
teen millionths of an inch in diameter
was drawn recently. It would take
twenty-five thousand of these wires
to equal the cross section of one
human hair. When mounted between
plates of glass the wire is invisible
if held toward the light, but its shad-
ow can be seen.
The process of wire making con-

sists essentially of pulling a rod
through a die which has a hole small-
er than the diameter of the rod. As
the rod passes through the die it
loses cross section, but gains length.
From the manner in which it is per-
formed, this process derived its name
of wire drawing.

By Howard Freers, Sr., m.e.

The preparation of the rods for
drawing is just as important as the
drawing itself. Some metals require
heat treatment before drawing. All
rods are pickled in acid, and washed
thoroughly. After washing, the rods
are made to rust, then dipped in a
lime solution, and dried. Causing the
rods to rust seems contrary to the
first step of pickeling, but rust keeps
the rods clean and acts as a lubricant
during the drawing operation. When
the rods are dry they are wound in
rolls ready for drawing.
To begin the drawing operation a

roll is placed on a reel, the end of the
rod is hammered to a point, and the
pointed end is threaded by hand
through the die. The first few feet are
threaded through and attached to a
large motor driven drum called "the
block", (see cover and illustration) .
The block then pulls the rod through
the die.

There are two ways to draw wire.
One is to draw the wire through a
die, wind it up, move it to the next
machine, draw it through a smaller
die, and so on through progressively
smaller dies until a desired size is
reached. The other method is to draw
the wire to a specific size in one
operation by having as many as a
dozen dies in a series. In the series
draw it is necessary to have slack
drums between each set of dies to
take up the lengthening of the wire
due to drawing. This series method
has been very successful, especially
in fine wire drawing. To give an idea
of the increase in speed that a rod
gains as it passes the successive dies,
a wire passing the first die at one
hundred and fifty feet per minute
may leave the last one at twenty
miles per hour, or about eighteen
hundred feet per minute. This very
large increase in the speed of the

THE ROSE TECHNICPage 6



wire is due to the lengthening of the
wire during drawing. The method of
speeding the wire is used rather than
to have all of the lengthening taken
up on slack drums.
During the drawing process a wire

drawing compound flows continuous-
ly into the die. This compound has
many uses, most important being to
lubricate, to impart good qualities to
the wire, to insulate, and to cool the
wire. If the wire is not properly cool-
ed there is a two-fold effect: (a) hot
wire wound on spools oxidizes and
thus suffers in appearance, (b) the
heat stored in the rolls is enough to
anneal a hard drawn wire to the
point that it will not pass A.S.T.M.
standards. Studies on wet drawing
lubricants have shown that stearated
metallic soaps, such as calcium and
aluminum have a specific application
in high speed wire darwing.
Before World War II, large quan-

tities of fine wire were imported from
Europe. Few of our own manufac-
turers were equipped to economically
produce fine steel and alloy wire of
the quality and quantity desired.
Wire which was formerly imported
had to be produced in large quantities
in the United States during the war.
The size of fine finished wire makes

cleaning exceedingly difficult. The
effects of faulty cleaning are especial-
ly evident at the speeds of the fine
wire drawing operation, speeds of
fifteen hundred to eighteen hundred
feet per minute for wet drawing. The
best results cannot be obtained un-
less all foreign matter, such as smut,

Above: Drawing extremely fine stain-

less steel wire.

Right: Bull Block drawing very heavy

rod.

lime, drawing lubricants, and oxides,
is removed completely.
There is danger in both under-

cleaning and over-cleaning. Under-
cleaning leaves foreign matter, over-
cleaning pits the surface by acid ero-
sion, and both result in abnormal, un-
economical die wear. To safeguard
against under-cleaning, some plants
have resorted to so called double
cleaning or rust-bluing operation.
The material is first cleaned, then al-
lowed to rust, and then re-cleaned.
This is, however, a very costly pro-
cess and should be resorted to only
when absolutely necessary.
A new development has been

heralded as a replacement for clean-
ing, coating, and extra handling be-
fore the final draws are made. This
process is known as the bright an-
nealing of process wire in a protec-
tive atmosphere. The wire is liquor
coated, drawn down to final anneal-
ing size, annealed under gas, removed
and taken directly to the wet drawing
room. This process has proved very
successful and economical, and has
seen extensive application in the field
of wire drawing.
Various coatings used as lubricants

for wire drawing are lime, liquor
coating (copper-tin) , or copper. For
best results the coating should be ad-
herent, fine grain, and uniform.
In the use of lime coating, a hot

light lime is used and coating thick-
ness is developed by several dips,
allowing for partial drying between
dips. Fine grained character of the
liquor coating is controlled by time,

temperature and the concentration
of the relative proportions of copper
and tin.
Another development is the pro-

cess of coating the wire at the clean-
ing crane, and immediately immers-
ing in a hot alkaline solution to form
a protective coating. Wire coated in
this manner is sent to the fine wire
drawing room where it is drawn from
a dry reel. The advantage of this
method is the uniformity of coating
and the elimination of the wet tubs.
The dies are made of various ma-

terials, but the cemented carbides are
kings of all. The most common car-
bides used are tungsten, cobalt,
boron, tantalium or titanium and
mixtures of any or all. Hard cast iron,
steel alloys and diamond dies are also
used, the diamond die being the best
for fine wire drawing. The die hole is
wider at the entrance end than at the
exit end and is very smoothly pol-
ished. A die gradually enlarges with
use and is then reamed to the next
largest size.
The old school of wire drawers

peened and punched their own dies
to suit themselves with tolerances of
0.002 to 0.005 inches. Now for medium
size wire 0.001 inches tolerance is
rarely exceeded, while for high grade
fine wire 0.002 inches is standard.
The squeezing and stretching that

the wire receives during manufac-
ture alters its physical characteristics
quite a bit. With each draw the wire
becomes harder, stiffer, and stronger,
until it is too brittle for most uses.

(Continued on page 28)

MARCH, 1948 7



Today in the mind of the average
man uranium represents large ex-
plosions, Hiroshima, and mangled,
distorted human beings. The word
reminds him of atomic bombs, chain
reaction, and radioactivity. All of
these items are, of course, concerned
with uranium, but they are more
representative of the complex studies
of the element. Before we can under-
stand the complex, we must have a
knowledge of the simple, and it is the
purpose of this article to discuss the
basic chemistry of uranium.
In 1789 a famous German anlytical

and mineralogical chemist, Martin
Heindrich Klaproth, found that
pitch-blende, an ore previously be-
lieved to be composed of iron and
zinc compounds, contained a new ele-
ment, which he named Uranium in
honor of Herschel's discovery of the
planet Uranus in 1781. Klaproth re-
duced the ore at high temperatures
and obtained a brown metallic sub-
stance which he labeled uranium. It
was, in truth, uranium oxide, but be-
cause of the metallic properties of
this oxide in forming a positive rad-
ical, the mistake was not rectified
until 1840 when Peligot prepared a
new uranous chloride which did not
conform with the properties of Klap-
roth's "uranium." Later, in 1842.
Peligot isolated the true silvery metal
by reducing his chloride with metal-
lic potassium in a platinum crucible
at very high temperatures. He was

A. Magnesia Tube.
B. Carbon Resistance

ranium
By Robert Schwier, soph., ch.e.

also able to prove Klaproth's "ura-
nium" to be uranium oxide.
At this point uranium faded into

the realm of a laboratory curiosity
for some fifty years. However, the
year 1896 ushered it into the lime-
light again with the work of Henry
Becquerel when he found that ura-
nium ores would affect a photograph-
ic plate without exposure to light. In
other words, there was some mystic
body, ray, or form of energy that
was passing spontaneously from the
ore to the plate causing "exposure."
Here began the study of radioactiv-
ity and only two short years later, in
1898, did Madame Curie make the
more astounding discovery of radium,
thus robbing uranium of much of its
radioactive glory. After the discovery
of the more active radium, uranium
became more and more a by-product
until, in recent years, uranium has
again come into use with the atomic
bomb.
Uranium is not widely distributed

over the earth's crust. It occurs prin-
cipally in two ores, uraninite, or
pitchblende, and carnotite. Other
ores contain minor amounts of ura-
nium and are consequently less eco-
nomical for commercial use.
Pitchblende is the most important

ore, and, by the way, the first used
in uranium production. It is com-
posed of from 40 to 90 per cent ura-
nium oxide in the form of U308 with
impurities of iron, lead, bismuth,

• • 
/

C.
D.

 f.

Electrodes for Resistance part of
furnace.
Electrodes for Arc part of furnace.

Diagram of Furnace used by Rideal.

the recovery of radium is the first
thorium, radium and rare earths. The
ore is found principally in Joachims-
thal, Bohemia, and Johnngeorgen-
stadt, Saxony, with minor varied
ores in Hungary, Norway, Turkey,
Connecticut, North Carolina, Colora-
do, Utah, Bengal, East Africa, Que-
bec, and Cornwall.

Carnotite is a complex ore of va-
nadium, potassium, and uranium
with a chemical composition of K.,
(VO4)2(UO2)2 • 8H20 and silica im-
purities. This ore is found principally
in Colorado and Utah, with minor
deposits in South Austria and Por-
tugal.
The purification of uranium falls

naturally into two parts or sections:
(1) the recovery of the pure uranium
compounds from the ores and (2)
the reduction of these compounds
into uranium element. The purifica-
tion process is further complicated
by the fact that uranium production
is, in general, subordinated to the
recovery of radium and, for this rea-
son, is not always the most truly effi-
cient method of securing pure ura-
nium.
The first process to be considered

is the recovery of uranium com-
pounds from their carnotite ores.
Here, as in most other purification,
and most important operation.
The ores are first ground to pass

a 20-mesh sieve and then the radium,
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uranium, vanadium, and several im-
purities are leached from the gangue
by the addition of any of the princi-
pal acids, nitric acid being the best.
After the nitrate solution has been
filtered off, the remaining sand is
washed, re-washed, and discarded,
the wash solutions being added to
the filtrate. The solution is now neu-
tralized with sodium hydroxide, ba-
rium chloride is added, and the
barium and radium are precipitated
by the addition of sulfuric acid. The
remaining liquor is boiled in an ex-
cess of sodium carbonate, removing
the iron, calcium, and most of the
aluminum, and then neutralized with
nitric acid. The uranium, 7 to 8 per
cent impure with vanadium, is now
precipitated as sodium uranate by
the addition of sodium hydroxide.
The solution is filtered and the pre-
cipitate, sodium uranite, is again put
into solution by the use of nitric acid.
Air is blown through the acid solution
to remove the carbon dioxide, and
ferrous sulfate is added to precipi-
tate the iron vanadate. This leaves
a pure uranium compound, ready for
reduction into the metal.
The other principal ore, uranite or

pitchblende, is also treated for its
radium compounds first. It is ground,
roasted to remove the sulfur, arsenic,
and other volatile ingredients, and
then heated in a reverberatory fur-
nace with sodium carbonate or so-
dium sulfate. The product is now di-
gested in warm, dilute sulfuric acid
and the solution taken off. This solu-
tion contains the uranium and sev-
eral impurities which are removed

A three-day exposure of uranium. The
diffusion of rays can be noted around the
edges.

MARCH, 1948

through precipitation by the addition
of an excess of sodium carbonate.
The result is the pure sodium uranyl
carbonate which is left in solution.
These processes may be, and often
are, varied according to the ores, the
ease and cost of procuring chemicals,
and the products desired from the
reaction.
The second part in the purification

of uranium is the reduction of the
pure metal from its compounds. This
process is divided into three main
parts: (1) reduction of urano-uranic
oxide, (2) reduction of uranous
chloride, and (3) reduction by elec-
trolytic methods.
The reduction of urano-uranic

oxide (U308) was first performed
using sugar carbon, but the reaction
took place only at high temperatures
(1500 degreese C.) and the resulting
uranium was only about 96 per cent
pure with carbon impurities. Rideal
varied this reaction using magnesium
rods in a hydrogen atmosphere with
an electric furnace. The reaction was
very satisfactory, giving pyrophoric
"uranium black."
The reduction of the chloride was

the historical method used by Peli-
got, employing the extreme activity
of potassium to reduce the metal.
Later Zimmerman used sodium in
the presence of sodium chloride, and
Rideal and Moissan elaborated on
this process using magnesium and
pure sodium under varying condi-
tions to obtain products of 99.3 to
99.6 per cent purity.
The last method, electrolysis,

though giving the greatest purity, is

A six day exposure of uranium. Flecks
of uranium left on the plate, which was
developed six days after exposure, caused
the white spots.

the least practical. Moissan electro-
lyzed the sodium uranium chloride
in an atmosphere of hydrogen using
a mercury cathode. He then distilled
the amalgam in a vacuum and ob-
tained the very pure uranium. This
process is not only difficult to per-
form, but also very costly.
Uranium is a heavy white metal

having a specific gravity of 18.685,
just below gold, and capable of at-
taining a very high luster which will
tarnish in a few days on exposure to
air. It belongs to group six of the
periodic table under chromium, mo-
lybdenum, and tungsten, and melts
at a temperature of approximately
1850° C. Uranium is composed
of three main isotopes, itemized here
here with their masses and respective
percentages.
Mass Number Per Cent

234 0.006
235 0.71
238 99.28

In the compound uranium fluoride,
UF6, uranium acts as a metal; in the
compound uranyl chloride, UO2C12,
as a part of the positive radical;
in the compound sodium metaura-
nate, Na2U04, as a part of the nega-
tive radical. This change in valence
and activity is believed to be due to
the complex construction of the ele-
ment. The great positive charge in the
nucleus of the atom tends to draw the
inner electrons from their orbits and
neutralize part of the nucleus while
leaving the outer valence electrons
comparatively free, thus making the
action of the atom irregular.

(Continued on page 16)

A ten-day exposure with an aluminum
key between the uranium and the plate.
Note diffusion around edges of the key.
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Water For Domestic Use

Author's Note: This article tells
the general story of how water is
found and how it is purified and dis-
tributed.
Water is one of the primary neces-

sities of life. For the maintenance of
health and cleanliness it is indispens-
able; for many industrial processes
no substitute can be found; and in
municipal and fire fighting services
it plays a prominent part. Although
for many of its functions purity is not
essential, water in an impure state
is an insidious means of transport
for certain forms of disease. The ab-
sence of water-borne disease in a
community not only testifies to the
skill of the engineers concerned, but
is the hall-mark of its standard of
living.
The fundamental source of water

supply, of course, is rain, and this is
the product of distillation by the
sun's heat. As rain leaves the clouds
it is the purest form of water, but
unfortunately in its descent it is sub-

Courtesy of Pittsburgh-DesMoines Steel Co.

Double Ellipsoidal type elevated tank.
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ject to contamination. This natural
rain water is excellent for washing
purposes, since it possesses the char-
acteristic known as softness — that
is to say, it contains no calcium or
magnesium salts in solution and will
very readily form a thick lather when
soap is used. But due to the lack of
these salts, rain water is rather un-
palatable and insipid to drink.
Rain falling on a permeable stra-

tum—that is, a porous layer on the
earth's surface — percolates down-
ward until its passage is arrested by
a waterproof layer, termed an im-
permeable statum. The water flows
over this stratum until it reaches an
outcrop or place where the stratum
comes to the surface on the slope of
a hill, or a point where there may
be a fault or crack in the strata above,
through which the water emerges as
a spring. Springs often provide val-
uable sources of water supply, but
in most cases the yield of water falls
off very considerably during the dry
weather at the time when the demand
grows heavier.
Subterranean streams of water

may be tapped by sinking wells into
the water-bearing strata. The advan-
tage of a well lies in the fact that
water can be collected where it is
required and that the water is often
pure enough for direct human con-
sumption. Wells, therefore, are em-
ployed by the majority of the smaller
towns in America where other
sources of water are not convenient-
ly located; but consideration must
also be given to expense in sinking
a well, the constant outlay by pump-
ing, and the hardness of the water.
The majority of the wells used in

the United States are of two general
types: the shallow well and the tube
well. Shallow wells are made by
sinking a heavy ring, usually of con-
crete or brick, down through the
permeable strata. The earth is re-
moved from the interior of the ring,
which is provided with a cutting
edge, and gradually, through the
weight of the concrete or brick and
removal of the earth beneath it, the
well structure penetrates down to
the water bearing strata. The sides
of the well must be perfectly water-
proof in order to prevent pollution
of the water supply.
Tube wells are made by driving

a metal tube down to the desired
level, which may be from 60 to 100

feet. When this type of well is
driven to depths of approximately
1000 feet the well is termed a deep
well. The lowest section of the metal
tube is fitted with a steel point and
has perforated walls. For deep wells,
the boring to the strata is made by
tools suited to the particular stratum.
The method of driving this well is
similar to pile driving. After the bor-
ing has penetrated to the water
bearing strata the water may issue
forth by its own pressure, if the stra-
tum has collected water from some
point higher than the opening of the
bore hole at ground level. This form
of bore is known as an artesian well.
Where tube wells have penetrated to
a water bearing stratum that does
not provide its own pressure, it is
necessary to install well pumps to
lift the water to the surface.
The greater part of the world's

water supply, however, comes from
rivers and lakes. The convenience
and accessibility of these supplies
offset the drawbacks of pollution and
general unsuitability of their water
for drinking purposes without fur-
ther treatment.
The constant flow of a river has

the effect of maintaining the water
in a turbulent state. This causes much
foreign matter to be kept in suspen-
sion and incessantly moving through
the water, tending to distribute the
food supply of all kinds of water-
borne bacteria. Almost any sample
of river water is fairly consistently
infected, although, naturally, the sur-
roundings influence to a very great
extent the type and concentration of
the bacteria.
On the other hand, however, a

large lake is relatively still, and most
of the suspended matter brought
in by streams or rivers that feed it
sinks to the bottom of the lake. Each
particle, whatever its size, carries
with it hosts of bacteria. The lake
acts as a large settling basin, con-
taining water that is remarkably free
from bacteria, the sediment lying too
deep to be disturbed. Provided that
;t is well away from habitations, wa-
ter drawn from such a source re-
quires very little subsequent treat-
ment to fit it for domestic use.
The supply of liberal quantities of

pure water for domestic use is of
vital importance to the health and
welfare of a community. Although,
generally speaking, every effort is
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made to obtain the water from the
purest possible source, there are
many towns and cities that necessari-
ly drawn their water from extremely
polluted sources. Despite this handi-
cap they manage to produce an ade-
quate supply of water entirely suit-
able for domestic purposes.
Unless it is drawn from a particu-

larly pure source, the water is first
allowed to flow into some form of
a settling basin and there is given
time to precipitate the particles that
have been held in suspension. These
particles settle at the bottom of the
reservoir or settling tank, and as they
gradually sink they carry with them
the majority of the living organisms
that inhabit the water. In order to
speed up this action and to assist in
decontaminating the water, a coagu-
lant, such as aluminum sulfate, is
often added. Provided that the water
contains lime or some alkaline sub-
stance, the aluminum sulfate breaks
up into sulfuric acid and aluminum
hydroxide. The latter collects in gela-
tinous and flocculent shapes, gathers
up the particles suspended in the wa-
ter, and carries them to the floor of
the basin.
From suitable level and location

in the settling basin, the water is
drawn off as required and conveyed
to filters. The commonest and most
efficient form of filter, known as the
slow sand filter, consists of graduated
layers of sand about 2 feet to 4 feet
thick. The top layer is of very fine
and carefully sifted sand, the size of
the grains of the lower layers gradu-
ally increasing to coarse gravel. This
lies on a floor, of bricks or specially
formed filter slabs that act as drains
or conduits to conduct the filtered
water away to a collecting channel.
In order that the water may pass

slowly through the filter, the height
of the water, or head, is maintained
between 2 and 3 feet, depending upon
the condition of the sand. As fresh
sand will pass the water too quickly
for filtration, the water is allowed to
run to waste for some hours until
the sand has become ripe by a gela-
tinous film forming over the surface
of the top layer. The passages
through this film, which is compased
of a layer of fine sediment containing
organic matter, are so small that the
bacteria are retained on it and con-
sumed there by living organisms. In
addition, the individual grains of sand
in the next layers are found to be
coated with a sticky gelatinous sub-
stance which arrests and holds bac-
teria that might slip through any
cracks formed in the top film. There-
fore, the microbe's chance of getting
through the filter is mighty slim.

After continued use the filter will
become clogged and will offer re-
sistance to the passage of water. To
overcome this, the water is reversed
and under high pressure the water
is sent through the filter from the
bottom of the tank. Also, an inch or
more of the top layer of sand may
be removed and replaced by a new
layer of fine sand. This being accom-
plished, the filtering cycle is repeated
by first allowing the initial flow of
water to run waste until a new filter
film is created. Under certain con-
ditions mechanical filters are used,
but because they are more rapid and
occupy less space, they are not as
efficient as the slow sand type. They
are used in parts of the world where
the requirements are not so exacting
as in our own country.
The filtering process alone will not

remove odors, undesirable tastes, or
unattractive discolorations from the
water. Much of this trouble is elimi-
nated by aerating the water by break-
ing it up into fountains, jets or sprays,
or by causing it to fall in a long thin
sheet that cascades down a succes-
sion of steps. Some of the undesir-
able properties may be removed by
passing the water through a rotating
drum containing scrap iron, a method
known as the Anderson process. In
certain cases it is also necessary to
slightly chlorinate the water supply
in addition to the previously men-
tioned steps of purification.
Often when water is pumped up

from deep seated natural supplies it
contains an abundance of carbonate
of lime in solution, which causes it
to become extremely hard and thus
unsuitable for many uses. It is ad-
vantageous, therefore, to soften this
water before use. A special appara-

tus called a water softening plant is
often employed for this purpose.
Lime and soda ash are mixed in a
tank and pumped to the top of the
water softener tower. The hard water
entering from the other side of the
tower is mixed with the chemicals
and passes down a central pipe. The
softened water then rises and, hav-
ing passed through a filter of fibre,
is taken by way of the supply pipes
to tanks where it is stored until re-
quired.

After being aerated, and softened
if required, the water is conveyed
to storage reservoirs, or directly to
the water mains, where distribution
starts. These storage reservoirs, or
clear water reservoirs, are made of
such capacity that peak periods of
consumption can be dealt with with-
out having to increase the rate of
filtration into the reservoir beyond
that which is considered safe. Clear
water reservoirs are generally cov-
ered to protect the water from the
pollution to which filtered water is
particularly susceptible. These reser-
voirs are built on the highest land in
the district they supply. Where the
district is particularly flat the reser-
voirs are elevated in the form of
water towers in order to provide the
necessary head or pressure required
to overcome the internal friction of
the water flowing in the various
ramifications of the supply system.
From the reservoirs, the water

reaches the home through a system
of pipes of various sizes, called water
mains. These water mains are gen-
erally laid about 3 feet below the.sur-
face of the ground. In most cases this
gives sufficient protection against
damage from heavy traffic vibration

(Continued on page 26)
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Research And Development

Largest Ram-Jet Engine

The largest ram-jet engine ever
flown was successfully tested Febru-
ary 1. Its speed was far in excess of
the speed of sound. The "flying stove-
pipe" shot through the air like a
rocket; it was not in a plane.
The ram-jet is not a primary source

of power for an airplane, but a sec-
ondary power to give sudden spurts
of speed to a plane already travelling
at a fast clip. A speed of from 300 to
400 miles an hour is required before
the ram-jet scoops up enough air to
cause combustion and set it into
operation. Something similar to the
ram-jet is already in use in a few
planes as an "after-burner" behind
the jet engine to complete combustion
of unconsumed combustibles in the
jet exhaust.
This type of engine has no moving

parts. It is a metal tube open at both
ends which scoops up air at high
speeds to cause the combustion of a
fuel within, giving a high-speed dis-
charge of gases at the rear, thus caus-
ing propulsion in the same manner
as the ordinary jet engine. However,
it is a powerful device. Pound for
pound of engine weight, the large
ram-jet tested delivers about 25 times
the power available from the best
aircraft reciprocating engine.

Electronic Device Determines
Chemical Contents of Gases
and Vapors

A new electronic device is now
used in determining the chemical
contents of gases and vapors. The
electronics are combined with a spec-
troscope and the instrument is called
an "analytical mass spectrometer."
The apparatus has been found par-

ticularly useful for the hydrocarbon
analysis of synthetic rubber, gasoline,
and other petroleum products. Only
one-tenth the time is required with
its use as is needed by ordinary meth-
ods of chemical analysis. It can be
operated by a non-technical person,
after the method of analysis has been
determined by a technician.
Mass spectrometers trace back

many years to the Crookes tube, in
which a beam of electrically charged
particles was deflected by a magnet.
In this device, the compound to be
analyzed is introduced into a cham-
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and J. R. Brentlinger, fresh.

ber where its molecular particles are
charged. The molecules then pass
through a magnetic field which causes
them to follow a curved, rather than
a straight path. Heavier molecules
are deflected more than the lighter
ones. The particles are thus separated
to spread across a collector plate in a
molecular spectrum according to their
weights.

Pictures of Underwater Objects
Transmitted by Electric Signals

Television pictures of moving ob-
jects deep under the surface of the
sea, or pictures much like those sent
by television, are possible with a new
taking and transmitting apparatus.
Among many uses, the device could
be employed to detect and follow an
enemy submarine in times of war.
The apparatus is housed in a tor-

pedo-like shell, with propeller and
equipment by means of which it can
be pointed in any direction. It is oper-
ated electrically by remote control
through a flexible cable which con-
nects it with a distant mother-ship
or a land-based station.
This underwater viewing apparatus

contains a source of light to illuminate
the object sought or found. The re-
turned illumination is picked up by
a unit within the torpedo and con-
verted into electrical signals by an
electron gun and auxiliary equip-
ment. The signals form the picture on
the apparatus on the mother ship.

Device Adds Water to Car Batteries

An automatic device which adds
distilled water to your automobile
battery as it is needed has been in-
vented.
The vapors that arise from the

evaporation of the water in the bat-
tery solution, which cause the cell to
need replenishment, are used in this
invention to trigger the trip that per-
mits new water to be supplied. The
extra supply of distilled water for the
purpose is carried in a small tank
attached over the battery.
This lobe-shaped tank is formed to

fit over the top of the cell. It has a
downward projecting valved neck,
threaded to fit the opening in the top
of the cell which usually is covered
with a cap. The inner portion of the
neck extends normally down into the

battery liquid. When enough of the
water in the battery has vaporized
and escaped through special vents,
the trigger works and fresh water
enters.

Porcelain Blades in
Turbo-Jet Engines

The use of refractory porcelains as
material for blades of the turbines of
turbo-jet powerplants is a promising
possibility. Porcelains have been
found which can replace metallic al-
loys at temperatures above 1,500 de-
grees Fahrenheit. At high tempera-
tures, a porcelain blade with a tensile
strength of 17,000 pounds per square
inch would be the equivalent of a
metal having a strength of 47,000
pounds per square inch. The new
porcelains suggest ways and means
of increasing the net efficiency of tur-
bine powerplants by permitting oper-
ation at temperatures of 1,800 degrees
Fahrenheit, and higher.

Mothball Method Used in
Engine Designing

A novel mothball method now
helps scientists design lighter and
more efficient airplane engines. The
mothball material is used in radiator
construction to test heat effects.
The new and simple technique for

testing designs utilizes models of
radiators cast in napththalene, the
white substance of which mothbaals
are made. Air blown over this chem-
ical causes it to evaporate. By noting
the rate of evaporation at different
points on the model, engineers can
estimate accurately the cooling effi-
ciency of the design.
The conventional method is to case

the radiator in metal and measure its
cooling in actual operation. This is a
costly and lengthy procedure. The
novel mothball method required the
fabrication of simple plaster of Paris
molds in place of metal parts. The
necessary evaporation measurements
are made with one small instrument,
a micrometer, instead of the elabo-
rate equipment needed to measure
heat absorption in metal parts.
This new technique may find many

applications in the design of other
industrial equipment. Air-cooling
plays an important part in air-condi-

(Continued on page 20)
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Great Men of Science

Among the American Great Men
of Science Benjamin Silliman holds
an honored position. The esteem he
held at Yale College and the work
he did there brought him the honor
of being called "Nestor of American
Science" by his fellow workers. Al-
though he is usually considered a
chemist, Benjamin Silliman was
more a great science educator than
a scientist.
Benjamin Silliman was born in

Trumbull, Connecticut, on August 8,
1779, of a distinguished family of col-
lege graduates who had made and
continued to make a name for them-
selves as leaders in public life. His
father was a Brig. General in the
Revolutionary Army, and due to his
harassing forays into the Redcoat
lines was a prisoner of war at the
time of the birth of Benjamin. In
1790 the father died, leaving the edu-
cation of the boy to his mother. Mary
(Fish) Silliman, his mother, traced
her descent from John Alden and
Priscilla Mullins, the Mayflower
Pilgrims. She died in 1818 when her
son, at the age of forty, had acquired
some measure of distinction.

Benjamin's education as a boy was
entrusted to the minister of Fairfield,
The Reverend Andrew Eliot. From
this Harvard scholar he acquired a
love for the classics, especially Virgil.
In New Haven, at the age of 13 (sec-
ond youngest in the class) , Benjamin
began his formal education at Yale
College. He was noted for his unusual
maturity in addition to outstanding
ability as a student. Proficiency in the
composition of poetry led him to write
considerably, and upon graduation
he wrote and read a quite lengthy
poem which compared the living con-
ditions of Europe and America. After
taking his degree, in the class of 1796,
Benjamin experienced the usual
problem of many college graduates
—what to do in the future. Unlike
people who select a profession and
prepare themselves for it, he did ex-
actly the reverse, and it was that
course which eventually led him to
greatness. During this period of un-
certainty the young Silliman varied
his experiences in life by taking care
of his mother's affairs, teaching
school and beginning the study of
Law. While pursuing those studies,
he held the office of tutor in Yale

BENJAMIN SILLIMAN

By Ralph F. Connor, jr., m.e.

Benjamin Silliman

College, having received the appoint-
ment in 1799 at the age of twenty
years. An eye witness, then a student,
described the young man at his initia-
tion into the office of tutor thus:
"I recall a fair and portly young man,
with thick and long hair, clubbed
behind, (a /a mode George Washing-
ton), following President Dwight.. ."
. . ." In the year of 1802 Benjamin
Silliman was admitted to the bar, also
becoming a member of the College
(Yale) Church.
The first indication of an interest

in science by Silliman appeared at the
age of sixteen, at which time he read
before the Brothers in Unitey at
Yale a concise essay concerning the
three kingdoms of nature in their
fundamental pecularities. As he was
strolling the campus one morning in
1801, debating his fate—he had re-
ceived a letter from friends suggest-
ing he come to Georgia and open a
law office—he met President Dwight
and asked his advice. President
Dwight's advice surprised Silliman.
The immediate answer was "No, do
not go.", but the reasons aroused his
interest most. President Dwight then
proceeded to say that Yale had re-
cently voted to establish a Professor-
ship of Chemistry and Natural His-
tory. No American appeared to be
qualified to hold that position; how-
ever, there were objections to offer-
ing the position to a foreigner.
Therefore, the College had decided to

select one of the younger graduates,
and encourage him to qualify for the
position. Thus began a career which
exerted a strong influence upon sci-
entific program in the United States
for the next half century.
By virtue of the influence of

Franklin and Rittenhouse, Philadel-
phia was then the principal seat of
science in America. The University
of Pennsylvania Medical School had
acquired distinction, and at this
school Dr. James Woodhouse, who
had been associated with Sir Humph-
rey Davy, lectured regularly on
Chemistry. Therefore, Silliman se-
lected Philadelphia as the place to
begin his preparations for the pro-
fessorship at Yale. Among his com-
panions was Robert Hare, who had
invented and perfected the oxyhydro-
gen blowpipe. Silliman worked with
Hare and made suggestions for im-
provements of the blowpipe. While
in Philadelphia he met other men of
science, among whom were Dr. Wis-
tar, the famous Joseph Priestly, Dr.
Rush, Dr. Barton and Dr. Maclean.
Upon the instruction of President
Dwight, Silliman paid particular at-
tention to the analyzation of stones.

After two winters in Philadelphia
he began his lectures at Yale in 1804.
Silliman was officially Professor of
Chemistry and Natural History, but
he taught only chemistry, mineralogy
and geology, omitting zoology and
botany from the curriculum. His
equipment consisted mainly of Flor-
ence flasks, (cleaned with sand and
ashes) , glass tubes, vials, bottles,
corks, a tapered iron to be heated
for boring corks, a few gun barrels
and a few coals for heating in ex-
periments.
In 1805 the College decided to

spend $10,000 to purchase books and
apparatus for the new professorship.
The plan at first proposed to obtain
the material through an agent, but
Silliman persuaded the College to
send him abroad. After stopping in
Belgium and Holland, he arrived at
the University of Edinburgh, which
was then the center of intellectual
activity of the English-speaking
world. At Edinburgh was a pupil of
Lavoisier, Dr. Thomas Charles Hope,
whose lectures the young professor

(Continued on page 24)
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Campus Survey

Military Ball

Tau Nu Tau, the school's military
fraternity, presented its annual Mili-
tary Ball on the night of January the
30. Students of Rose and residents of
Terre Haute have come to regard the
Rose Polytechnic Military Ball as
one of the highlights of the social
season, and this year's ball proved to
be no exception.
In the atmosphere of military uni-

forms, tuxedos, and formals, guests
of the Tau Nu Tau danced from nine
until twelve to the excellent music of
Wayne Karr. Mr. Karr, who oper-
ates from Champaign, Illinois, is not
unfamiliar to students of Rose as he
has played for other student func-
tions.

All in all the ball was a social suc-
cess and the members of Tau Nu Tau
are to be congratulated.

Basketball News
On Thursday, February 5, Rose

Poly met Canterbury on the oppon-
ents' home floor and was defeated by
the score of 57 to 37. Thus ended a
modest nine-game schedule, the first
since 1942.
Although the season was rather

disappointing from the viewpoint of
games won and lost, the coach and
the team did an excellent job consid-
ering the numerous handicaps with
which they were confronted.
Mr. Carr, in his first year of college

coaching, was faced with the prospect
of introducing a new system to a new
group of men; men who either had no
college experience, or had not played
since entering the service. During
the greater part of the season the
lineup was constantly shuffled in an
effort to find a winning combination.

Despite these handicaps there was
a steady improvement in the team,
and with most of this year's team re-
turning the prospects for next year
are much brighter.
The complete list of games, and

their scores, was as follows:
R P I  36 Franklin  50
R. P I  39 Earlham  36
R. P. I.  50 Manchester 74
R P I.  61 Shurtleff  84
R. P. I.  42 Cedarville  51
R. P. I.  47 Earlham  60
R. P I  45 Hanover  91
R. P I  59 Centre 80
R. P. I.  37 Canterbury  57

Page 14

By Jim Morris, soph.
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Baseball News

In approximately one more month
Rose will begin its baseball season,
with the opening game scheduled for
April 16. A number of men have been
loosening up in the gym for about a
month now, and between 50 and 60
candidates are expected to try for
positions on the varsity squad. Early
season opinion is that Rose will be
strong behind the plate and in the
infield, but little is known about the
outfield or the pitching staff.
The complete schedule, to date, is

as follows:
Apr. 16 Indiana Central there
Apr. 17 Manchester here
Apr. 21 Canterbury there
Apr. 27 Indiana Central here
Apr. 29 Anderson there
May 8 Franklin here
May 12 Hanover here
May 17 Anderson here
May 25 Earlham there
May 29 Franklin there
Jun. 7 Canterbury here

A.S.M.E. News

At the beginning of the fall term
the members of the student chapter
of the A.S.M.E. went on an inspec-
tion tour of Allison's in Indianapolis.
Other activities consisted of a dinner
at Louises and various student meet-
ings.

On January 29th of this term the
chapter met and elected the follow-
ing new officers: Chairman, Norman
Pera; Vice-Chairman, Francis Mac-
Donald; Secretary, Max Lindley; and
Treasurer, Glen Follis. Mr. Mac
Williams was chosen as faculty ad-
viser.

A.I.Ch.E. News

A meeting of the Student Chapter
of the American Institute of Chemical
Engineers was held on Wednesday
evening, February 4, 1948, in the
Chemistry Lecture Room.
Dr. C. E. Kircher, Head of the

Chemical Engineering Department at
Rose Polytechnic Institute, presented
an enlightening dissertation on
"Atomic Fission." Following the lec-
ture, an inquiry period was staged
and Dr. Kircher was besieged with
questions from the more than fifty
persons who attended.
Currently the Student Chapter is

undergoing a revamping and will,
from all indications, be a top-notch
functional campus organization.

A.I.E.E. News

The first '48 meeting of the AIEE
Student Chapter gave encouragement
to all those interested in the organi-
zation. The meeting, held January 22,
1948, was very well attended. Credit

Military Ball.
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for this attendance should be given
to George Wolf, who gave an infor-
mative talk entitled "Review of the
Construction of the Palomar Tele-
scope". This telescope is to be the
largest in the world and presented
some interesting construction prob-
lems.
At the second meeting on February

5, 1948, Kenneth Wise described the
operation of the "Capacity-Operated
Relay". For a week prior to the meet-
ing, the device was in a Physics
Laboratory showcase with the secret
of its internal mechanism hidden.
Spectators watched with curiosity
whenever onyone placed his hand
close to the showcase window. A
light would turn on and a buzzer
operate as the hand approached the
glass. Because of this advance pub-
licity, Kenneth Wise's talk was also
well attended.
The organization decided at the

February 5th meeting to plan early
for this term's banquet. It appears
from the enthusiasm and interest
shown that AIEE activities for, the
year will really keep the Chapter in
the active category.

A. S. C. E.

In the last meeting of A. S. C. E. on
February 26, the chapter was shown
slides showing the construction of
the George Washington Bridge. Mar-
vin Shelley, program Chairman,
served as narrator.
The term banquet was held March

11, at the Y. M. C. A. The speaker for
the evening was Mr. Wood of Purdue
University. Mr. Wood presented
slides on "Soil Survey of the Alcan
Highway."
The March 11, meeting was the

last one of this term.

Into the Wild Blue Yonder.

Sines of Life
By Jim Simms, soph.

Like our feathered friends, most of
us straggled back to this dear insti-
tute of learning as per schedule on
January 5. Of course some were de-
tained a few days but this is easily
explained by the heavy snowfalls.
Anyway, I'll bet the registrars viewed
it as a season of snowing. Really,
though, this going to school is not
such a bad life. It's just that some-
times it seems to be a rather indirect
method for mastering the art of re-
moving earthen materials.
Speaking of sines (log that title)

one of the first things to greet us
lowly underclassmen this term was
a manuscript declaring the existence
of a Senior Shaving Committee. Now,
I haven't discussed this matter with
Mr. Haist, but someone told me this
whole course of action was brought
about by an epileptic frustration. The
crux of the uproar is that one Mr.
Brunsman was observed leading the
social life of Danville, Illinois, New
Year's Night. His major attraction to
the fair sex was a flowing red beard.
Chemicals please investigate; per-
haps shellac is the miracle hair stim-
ulant.
One of the fraternities used their

time and skill to best advantage dur-
ing the last snow fall by sculpturing
a buxom snow woman. That certain-
ly was a dainty little bra you gentle-
men constructed of burlap. Well,
anyway, I hear the grade school set

appreciated your efforts.
The Rose basketball team played

its lone home game January 30. Since
the gym was crowded to its limited
capacity it was probably a lucky
coincidence that the Military Ball
was held on the same evening. After
a slow start Rose made a very fine
showing against a tall Earlham team.
John Bush demonstrated to all pres-
ent that he is endowed with the old
Rah-Rah college spirit. John even
went so far as to give some of his
good red blood for the cause. Did
our campus gestapo have him swab
down the gym after the game?
I am sure I speak for the entire

student body when I say thanks to
the basketball team and Jim Carr,
the new coach. We think you did a
fine job with limited time and facili-
ties. Now that ground has been brok-
en for the new field house we can
all look forward to a new experience
—winning teams!
The biggest social event of this term

was the Military Ball. Evidently it
was a great success, although every-
one seemed to spend more time in
the "annex" than on the dance floor.
But, after all, generations of Rose
Students have found this practice
both entertaining and educational.
And now I leave you with this one

thought: if you think this article is
rotten, you will be shocked at how
horrible the next one will be!

Rubbernecking at the Earlham game.
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Alumni News
By Edward Meagher, jr., ch.e.

All Rose men will be shocked to
hear of the untimely death of Claude
M. Gray, '21, a member of the board
of managers of the Institute and a past
president of the Rose Alumni Asso-
ciation. He had been suffering from
a near nervous breakdown for some
time.
Mr. Gray was raised in Terre Haute

and was graduated from Rose in 1921
after serving overseas during World
War I. Following graduation he took
a position with the St. Louis Public
Service Company rising to vice presi-
dent of the firm. A little over a year
ago he accepted a position as head of
the Baltimore Transit Company. He
was always active in the alumni
affairs of Rose and served as presi-
dent of the Alumni Association in
1946-47. At the time of his death he
was alumni member of the board of
managers.

0 
Harry A. Schwartz, Man-

1 
ager of Research for the
National Malleable and

Steel Castings Company, has been in-
vited by the Institute of British
Foundrymen to give the Edward Wil-
liams Lecture at their meeting in
London on June 9th. The Williams
Lecture is the principal lecture at
the annual meeting of the society.
Previous lecturers have included Sir
Lawrence Bragg, Director of Caven-
dish Laboratory, Nobel Laureate, and
Sir Charles G. Darwin, Director of
the National Physical Laboratory
and a descendent of the illustrious
Charles Darwin.

12 
Colonel Alvin C. Rasmus-
sen has been named com-
mander of the 1st Indiana

Logistical Division (Provisional) , a
new streamlined reserve unit organ-
ized by headquarters of the Indiana
Military District.

13 
C. Dolly Gray, president
of the Ready-Mixed Con-
crete Corporation of In-

d'anapolis, has been elected president
of the National Ready-Mixed Con-
crete Association. Gray formerly was
chief engineer of the Indiana State
Highway Commission.

' Leland 
Electricapresident24 of Com-

pany of Dayton, Ohio, has
been chosen chairman of the Dayton
company of Junior Achievement.
Lisman has been with the Leland
company since 1933, and was elected
its president in 1945. He was em-
ployed by the General Electric Corn-

pany until he joined the Leland com-
pany. Junior Achievement was
founded to instill in the minds of teen
agers the fundamental principles of
sound business practices. It is spon-
sored and backed by businessmen.

Edwin S. Booth is the new
president of the Chicago
Rose Alumni Club.
Major George J. Mason
has been assigned as unit
instructor of the Organ-

ized Reserve Corps Engineer units
in Chambersburg, Pennsylvania. Maj-
or Mason served with the Army En-
gineers in India during the war. He
was employed by the State Highway
Commission of Indiana and the
Pennsylvania railroad before he was
called to active duty in 1940.

Mr. and Mrs. Royer Blair
announce the birth of a
daughter, Barbara Kath-

erine, born October 25, 1947. Con-
gratulations from the TECHNIC.

Robert G. Brittenbach,
mechanical engineer for
the service devision of the

Ford Motor Company, died January
18th in Indianapolis. He served over-
seas during the war as a bomber
pilot in the China-Burma-India
theater.
Hales

Electric

'27
'28

'30

41

'42,43
Alamos,

is with the Westinghouse
Corporation in Chicago.
King is with the Corn
Products Refining Com-
pany at Argo, Illinois.
Povelites is a junior sci-
entist at the Los Alamos
Scientific Laboratory, Los

New Mexico.
4 6 Loring has taken a posi-

tion with Bahrein Petro-
leum Company, in New

York City.
Lo-well I., Smith has taken

47 a position with the Amer-
ican Radiator and Stand-

ard Sanitary company in New York
City.
The alumni editor will greatly ap-

preciate news of the activities of the
alumni. Often the Technic serves as
the only means of contact between
former friends and classmates, a
service which we are happy to per-
form, but we cannot function with-
out your cooperation. News about
you, your family, your job, will be
welcomed by the alumni editor and
will help you to keep contact with
your many friends and classmates
from Rose.

URANIUM . . .
(Continued from page 9)

Uranium combines readily with
the halogens, oxygen, and ammonia,
and with barium, lithium, potassium,
iron, calcium, and many other metals
to form salts. It also combines with
nitrogen, phosphorus, antimony, ar-
senic, carbon, and cyanogen. How-
ever, there are no hydrogen-uranium
compounds known.
Possibly the best known property

of uranium is its radioactivity. This
rare ability to disintegrate is not
affected by heat, cold, cathode rays,
or pressure. The resulting emmis-
sions may be grouped into three
types of rays. The first of these are
the alpha rays which are the heavier,
less penetrating rays composed of
helium nuclei. The second, beta rays,
are the accelerated negative electrons
which are much more penetrating
than the alpha rays. The third,
gamma rays, are similar to the
X-rays except that they are much
more penetrating and are generally
present with the beta rays. The
prime fact to be remembered is that
the alpha and beta rays are actual
particles of mass having weight
while the gamma ray is really a form
of light.
This emmission of mass and energy

from radioactive elements obviously
reduces the weights and forms of
these elements. These changes are
arranged in three charts or series
called the actinium, thorium, and
uranium series; however, the ura-
nium series is the only one we shall
consider. It is interesting to note that
as an alpha particle is emitted the
element loses four units of weight
and moves two groups to the left,
and as the beta particle is emitted
the element moves one place or group
to the right and only loses one unit
of weight.
One of the most interesting aspects

of uranium is its ability to affect a
photographic plate and it was in this
manner that the rays were first dis-
covered by Becquerel. Pictures
shown were taken with Super-XX 35
mm film and through two thicknesses
of black paper. The uranium was
placed over the paper and the rays
were consequently forced to pass
through the paper before exposure.

For many years uranium had little
use other than that of a laboratory
curiosity and a means of studying
radioactivity. However, it would not
be fair to say that it was forgotten
altogether, for the mining of the ores
was of considerable importance in
obtaining its more precious impurity,
radium. Uranium was used as a col

(Continued on page 30)
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TELEPHONY'S

SEVEN LEAGUE

BOOTS...

THIS tower reflects great strides in
communications. It's one of the seven

new radio relay towers that link New
York City and Boston.

This new path for Long Distance com-
munication uses microwaves . . . free
from static and most man-made inter-
ference. But, because microwaves shoot
off into space instead of hugging the
earth's curve, we've had to build relay
stations within line of sight to guide
the waves between the two cities. Atop
each tower, metal lenses gather these
waves and, after amplification, relay
them to the next tower. The lenses focus
and direct the radio waves like a search-
light beam.

This new system for transmitting Long
Distance telephone calls, radio and tele-
vision programs is but one phase in the
Bell System's program for improving
this country's communication service;
a never ending program of growth and
development in which many telephone
engineers will participate, and whose
careers will develop with it. There's a
future in telephony.

BELL TELEPHONE SYSTEM

A cut -away view of a typical radio
relay station. Emergency power equip-
ment and storage batteries are on the
First floor, radio equipment on the second
floor, and the special microwave anten-
nas which receive and beam the com-
munication signals are on the roof.
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Fraternity Notes
Alpha Tau Omega Notes

Under the direction of pledgemas-
ter Arnold Hannum, the ATO fra-
ternity successfully conducted an-
other Hell Week that terminated with
the initiation of fifteen men into the
fraternity. Throughout the week the
pledges were busily engaged in work
around the house, and several worth
while projects were carried out. On
the Sunday following Hell Night the
fraternity attended church at the
Terre Haute Church of Christian
Science. That evening the new mem-
bers were initiated. Then men initiat-
ed were as follows: Jayson Brent-
linger, Dale Carey, Max Clingerman,
James Gaston, Paul Godwin, Jack
Hill, Alexander King, Joseph Mees,
all of Terre Haute; Michael Cvengros
of Clinton, Indiana; Clifton Doak of
Effingham, Illinois; Terry Francis of
East Chicago, Indiana; John Holmes
of East Orange, New Jersey; and
William Orbaugh, Richard Weather-
ford, and John Rentchler of Indian-
apolis, Indiana.
The Edgewood Cabin has been

quite popular with the fraternity
during this term. While Hell Week
was in progress, a stag party was held
there. This was one of the most suc-
cessful parties of this type that the
fraternity has sponsored. Guests in-
cluded Don McCarty of WBOW and
our own Dr. Sousley of the Rose
Math Department. Early evening en-
tertainment was furnished by a bald
headed piano player named Sam.
Later in the month we again rent-

ed the Cabin, this time for a Valen-
tine dance. Lawrence Liggett, who
is currently appearing in one of our
local "places", furnished the music.
The fraternity is busily laying

plans for the ATO conclave that is to
be held in Terre Haute on the 6th of
March. Some five hundred ATO's,
their dates, and their brothers from
Province Seventeen, will invade the
Terre Haute House for another re-
union.
The very active mother's club re-

cently held a card party at the house.
The affair proved to be an outstand-
ing success with some one hundred
people attending.
Several of our brothers have been

quite active in other fields this term.
Brother Glenn Follis, who recently
gave his pin to Miss Mary Ida Lem-
mons of Terre Haute, favored us
with a pin talk and the usual cigars.
Brothers John Bush and Bill Schu-

mann, recently became engaged. John
to Miss Varla Haltarman of St. Louis,
Missouri, and Bill to Miss Louise
Fisher of Indianapolis, Indiana. The
fraternity extends congratulations to
these men.

Sigma Nu Notes

The open house held on January
31 proved to be a huge success. The
theme for the evening was "Gamb-
ling". A miniature roulette wheel,
dice games, card games, and bingo
were set up and each person was
given stage money as he entered. A
prize was given to the couple who
amassed the greatest fortune during
the evening. Miss Betty Paitson and
Brother Bob Cotterman carried off
top honors for the affair.
A dance, honoring the pledge class,

was held at Edgewood Cabin on
February 6. According to reports,
everyone had a good time at the dance
and the ensuing "get-together" after-
wards. The pledge class, having sur-
vived the traditional "Hell Week"
activities, was initiated on February
22 in an impressive and formal cere-
mony. The men initiated were: James
R. Cooney, Richard Bricker, James
P. Laughlin, Kenneth Sheetz, Nor-
man Bell, Ivan W. Terry, Max M.
Scott, Andrew R. Hallden, Frank G.
Walker, James L. Rogers, Paul D.
Ford, William E. Slagley, Jr., Albert
Seiler, Robert M. Baugh, Roger R.
Pardun, Robert G. Ragsdale, Charles
B. Strickland, Robert R. Atherton,
Denzil Hammond, and Gilbert Hilt.
The chapter was honored by hav-

ing Norm Pera elected President of
the Senior Class. Ralph Davis has
pinned Miss Joyce Valy of Park
Ridge, Ill.

Lambda Chi Alpha

Founder's Day will be observed by
the local chapter with a dinner meet-
ing Monday night, March 15. While
nationally the fraternity will cele-
brate the day on March 22, the local
observance has been moved ahead
one week because of the Winter term
finals. Invitations to attend have been
sent to all surrounding chapters and
to all local alumni of the fraternity,
whether alumni of the Rose Chapter
or not. The committee in charge of
the occasion consists of Edward
Feagher, Robert Devlin, Donald
Stolzy, John Mitchell and Warren
Lundy.
A formal intiation was held on

Feb. 13 and 14 for 11 new members.

They were: James Russell Boyd,
Terre Haute, Ind.; William Emery
Caudill, Indianola, Ill.; Verle William
Fiegel, East Chiacog, Ind.; Morton
William Hief, Jaseper, Ind.; Aaron
Gilbert Hogg, Royal Oak, Mich.; Og-
don Allan Kiefer, Charleston, Ill.;
Richard John Kuehl and Ronald
Artuh Lange, Chicago, Ill.; Bill Gene
Pittman, Troy, Ohio; Raymond Dar-
rell Summerlot, Bowling Green, Ind.;
Carlyle Harry Wokasien, Buffalo,
N.Y.
Lambda Chi Alpha has recently

pledged Henry C. Spear, Jackson,
Miss.; Robert Harpring, Paris, Ill.;
Robert Woody, Shaker Heights, Ohio;
and Mark Hunt, Sullivan, Ind.
Dave Smith has recently trans-

ferred to Rose from nearby Xi of
DePauw University. Theta Kappa
extends Dave a welcoming hand and
wishes him the best of success in
Rose Poly.
The following Lambda Chis were

awarded scholarships last term: Mor-
ton W. Hief, Phillip C. Gardner,
Aaron Hogg, Norman Meyer, Donald
C. Coughanour, William R. King
and Donald B. Spencer.

Congratulations were extended re-
cently in a smoker meeting to Stan-
ley Wyatt who announced his engage-
ment to Janeda Northrop.

Theta Xi

On Monday evening February 16,
at a formal ceremony the following
men were pledged to Theta Xi: Don-
ald A. Boyd, Aberdeen, South Da-
kota; Leonard H. Silverman, Chi-
cago, Illinois.
The Scholarship Award for the fall

semester was won by James Mitten.
Calculations were made by Don
Springman and Bruce Woolcott.
Friday, February 20th, marked a

TX Stag Party held at the Theta Xi
House. A good time was had by all.
The Chapter wishes to congratulate

the following members who have re-
cently been elected or appointed to
the following offices:

Bill Blount, President of the Stu-
dent Council
JoDean Morrow, Secretary of the

Student Council
Jim Hurt, Vice President of the

Senior Class
John Nevins, Athletic representa-

tive for Senior Class
Bob Royer, President of the Junior

II Class
Bob Campbell, President of the

(Continued on page 30)
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GENERAL ELECTRIC

PHYSICIST . . . CHEMIST . . . ENGINEER
for each, General Electric has assignments to his liking

General Electric is not one business, but an organization
of many businesses, ranging from the building of giant
turbines at Schenectady to the molding of plastics in
Pittsfield. The 165,000 people of General Electric work

in 93 plants in 16 states. Graduates of American colleges
and universities are finding that General Electric offers

opportunities to all degrees of specialists, all sorts of
enthusiasms, all kinds of careers.

ATOMIC PHYSICIST
As the result of its research in nucleonics, General Electric

was asked by the Government in 1946 to take over operation
of the giant Hanford Works, one of the major units of the Man-
hattan Project. With this development, and with the construction
of both a new Atomic Power Laboratory and a new Research
Laboratory at Schenectady, opportunities in all phases of nuclear
research have increased enormously. Herbert C. Pollock (left),
one of the first scientists to isolate U-235, works now with
such electron accelerators as the Betatron and Synchrotron.

CHEMIST

General Electric is the largest molder of finished plastics
parts in the world. It has also played a large part in the
development of silicones, new chemical compounds from which
a whole new industry is springing. Developments like these
have meant unprecedented opportunities for chemists and
chemical engineers at General Electric. Dr. J. J. Pyle, graduate
in chemistry at British Columbia and McGill, became director
of the G-E Plastics Laboratories at the age of 29.

ELECTRONICS SPECIALIST
For good reason, General Electric Electronics Park has been

called the "Greatest Electronics Center in the World." Its 155
acres look like a campus. Its laboratories, shops and production
lines are the most modern of their kind. It's a Mecca for men
whose attentions perk up at the sight of a circuit diagram—
men like Dick Longfellow, who has worked his way up through
television and high-frequency assignments and is today section
engineer in charge of ground radar equipment.

FOR YOUR COPY OF "CAREERS IN THE ELECTRICAL INDUSTRY," WRITE TO DEPT. 237-6, GENERAL ELECTRIC CO., SCHENECTADY, N. Y.

GENERAL ELECTRIC
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Mountain

to
Mohammed...

20th century version

Immovable as Mohammed's mountain is the orthodox
power plant for a fair-sized city. Yet when power facilities
were bombed out in Antwerp, Manila, Ghent, the power
plant came to them.. .the mountain to Mohammed.
Appearing on short notice in the harbors of these dev-

astated cities, floating central stations, boilered by B&W,
each with a cargo of 30,000 kilowatts, brought relief months
before stationary power plants could be rebuilt. At home,
in other emergencies, they brought succor to Jacksonville
...to Pensacola...Vicksburg...
There are lots of problems in building boilers for central

stations that hop about. The ships must be designed for

passage through narrow locks and channels. Boiler weight

and size must be pared down to make room for plenty of

fuel ...boiler efficiency kept high to make fuel last.

B&W built the boilers for the first floating power plant,

has built others like them since. In this, as in its pioneering

work in many fields, B&W illustrates its two major re-

sources: the long experience of the past...its engineering

vision, the courage to have new ideas.

B&W offers technical graduates excellent career op-

portunities in diversified fields of manufacturing, sales,

engineering and research.

N-22R

THE BABCOCK & WILCOX CO. N"E I OE RR TKY 6S T NR E E YT

RENT  OR SALE

TYPEWRITERS

All Makes and

Models

ADDING MACHINES

CASH REGISTERS

and

ELECTRIC FANS

G. W. WRING
Crawford 3044 603 N. 7th

RESEARCH & DEVELOPMENT
(Continued from page 12)

tioning and refrigeration, for exam-
ple. The new method is suitable for
design use in these industries.

X-Ray Measures Red-Hot Metal

The X-ray is now used in measur-
ing the thickness of red-hot metal
strips emerging from the rollers in
giant steel mills, too hot to be meas-
ured otherwise.
The process is automatic and con-

tinuous, although the metal may be
moving at speeds up to 2,000 feet per
minute, and there is no physical con-
tact with the red-hot steel. A beam
of X-ray which passes constantly
through the steel does the trick.
At the same time another beam

passes through a standard reference
sample of the desired thickness. The
densities of both emerging rays are
picked up in a radiation detector. If
the densities of the two are the same,
the steels are of equal thickness. If
the densities are different, the hot
steel is indicated as too thick or too
thin.
In conventional methods, thickness

is measured by hand-held calipers
which can not be used until the metal

is cool. If the thickness is found in-
correct, re-rolling is necessary. With
the new X-ray method, adjustments
can be made immediately if proper
thickness is not being obtained.

Current Amplified 500 Times

An electric current shot at a dia-
mond chip has been amplified, or
strengthened, as much as 500 times
by a new method developed.
The discovery has been described

as a radically new method of controll-
ing the flow and amplification of an
electric current, one that may have
far-reaching influence on the future
of electronics. It is not expected to
replace existing electronic techniques
but rather to supplement them.
The method is based on the dis-

covery that when beams of electrons
are shot at an insulator, in this case
a diamond chip, electric currents are
produced in the insulator which may
be several hundred times as large as
the current in the original electron
beam.
The diamon chips used are what

are called saw-cuts, obtained from a
natural diamond in shaping it for a
gem. They are roughly the size of a

(Continued on page 22)
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Discharge end of continuous tin plat-
ing unit showing bright polish of
strip after electrolytic plating and
high-temperature fusing by Gas-fired
radiant burners

Tin coating is fused to steel as the
strip passes between SELAS Gas-fired
radiant burners. Close-up of the high-
temperature section of the continuous
line shown at left

RADIANT BURNERS

atea& -̀‘eiv4-0,,,Oeliareel-ei
tin-coat fusing zone

BRIGHT FINISHING was the problem—and engineers
of Crown Cork and Seal Company, Inc., Baltimore,
adopted a high - temperature method for fusing
tin to low-carbon strip, with resultant high-polish
surface, in a continuous production mill.

Then, to obtain the high temperatures necessary
for heat-processing, these engineers selected GAS
and modern Gas Equipment. By directing the heat
of radiant GAS burners over a concentrated area of
the freshly-plated strip it was readily possible to
coordinate the fusing action with the plating
process to accomplish continuous high-speed pro-
duction of bright finished strip.

This typical installation demonstrates the flexi-
bility of GAS and the applicability of modern Gas
Equipment for continuous, production-line heat
processing. Compared with available fuels GAS
is most readily controlled by simple automatic
devices; Gas Equipment can be adapted for use

with existing machinery or incorporated in new
machinery without radical design changes, or ex-
pensive supplemental apparatus.

Manufacturers of Gas Equipment and the American
Gas Association support continuing programs of
research designed to assure the most efficient use
of GAS for every heat-processing requirement.

AMERICAN GAS ASSOCIATION
420 LEXINGTON AVENUE, NEW YORK 17, N. Y.

MORE AND MORE. •
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RESEARCH & DEVELOPMENT
(Continued from page 20)

small snowflake. Before they are
used for this electrical process, they
are coated with very thin films of
gold, applied by the evaporation
method, to afford electrical connec-
tions.
Methods of amplifying currents in

gas or vacuum tubes have been
known for 35 years. But this has
never been done previously in solids.
The process is somewhat similar to
the technique of translating the
energy of light into electricity by the
well-known photo-electric cell.
The experiments stemmed directly

from previous research in which cur-
rent was induced in diamonds by
bombarding them with alpha par-
ticles. These are relatively heavy,
positively charged bits of matter shot
off by radioactive substances. The
findings were verified by other labor-
atories, particularly at the National
Bureau of Standards. The develop-
ment promises a new and improved
laboratory tool for detecting and
counting alpha particles. The National
Bureau of Standards has already an-
nounced that diamonds might be used
to replace the Geiger counter, the
standard instrument to detect radio-
activity discharges.

in Storm-Proof Airplane Transmitter

Storm-proof transmission to air-
port towers and radio range stations
used in aerial navigation will be
available to flyers of personal planes
with the aid of a miniature radio
transmitting set.

Affectionately dubbed "Sendin'
Sam" by electronic engineers who
designed it, the set weighs only two
pounds, nine ounces. It uses less than
one-tenth the power of a conventional
private-plane radio transmitter.

First transmitter to be designed to
take advantage of the six radio fre-
quencies recently allocated by the
Federal Communications Commis-
sion for personal aircraft, "Sendin'
Sam" has a range of approximately
50 miles over level terrain from an
altitude of 5000 feet.
The set is able to get a message

through from a plane to an airport
control tower under adverse weather
conditions because it operates at fre-
quencies ranging from 121,500 to
122,900 kilocycles, relatively unaffect-
ed by thunderstorms and other cli-
matic conditions.

"UNOX" Penetrant—A New
Fire-Fighting Aid

UNOX penetrant, a chemical espe-
(Continued on page 28)
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Successful telecasts of surgical operations show value of television to medical education.

"Step up beside the surgeon-and watch"

Not long ago, a radio beam flashed
across the New York sky—and "car-
ried" more than 7000 surgeons into
a small operating room . . .

Impossible? It was done by television,
when RCA demonstrated—to a congress
of surgeons—how effective this medium
can be in teaching surgery.
In a New York hospital, above an op-

erating table, a supersensitive RCA Image
Orthicon television camera televised a series
of operations. Lighting was normal. Images
were transmitted on a narrow, line-of-sight
beam . . . As the pictures were seen the
operating surgeons were heard explaining
their techniques . . .

Said a prominent surgeon: "Television
as a way of teaching surgery surpasses
anything we have ever had . . . I never
imagined it could be so effective until I
actually saw it. . .
Use of television in many fields—and sur-

gical education is only one naturally
from advanced scientific thinking at RCA
Laboratories. Progressive research is part of
every instrument bearing the names RCA or
RCA Victor.

When in Radio City, New York, be sure
to see the radio and electronic wonders on
display at RCA Exhibition Hall, 36 West
49th Street. Free admission to all. Radio
Corporation of America, RCA Building, New
York 20, N. Y.

Continue your education
with pay—at RCA

Graduate Electrical Engineers: RCA
Victor—one of the world's foremost manu-
facturers of radio and electronic products
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio re-
ceivers ( including broadcast, short wave
and FM circuits, television, and phono-
graph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new re-
cording and reproducing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
Write today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.

RADIO CORPORATION of AMERICA
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SILLIMAN . . .
(Continued from page 13)

attended. Silliman describes his meet-
ing with Dr. Hope thus:
"Dr. Hope was a polished gentle-

man, but a little stately and formal
withal. After reading the letter of
introduction, he turned to me and
said, 'I perceive that I am addressing
a brother professor.' I bowed, a little
abashed; a very young man, as I still
was (at the age of 26) , thus to be
recognized as the peer of a renowned
veteran in service, the able successor,
as he had been the associate, of the
distinguished Dr. Black. He proceed-
ed, 'Now sir, from long experience,
I will give you one piece of advice,
that is, never to attempt to give a
lecture until you are entirely pos-
sessed of your subject, and never to
venture on an experiment of whose
success you are doubtful.' I bowed
respectfully my assent. . . . He proved
himself a model professor, and fully
entitled to act as a mentor."

Silliman met many Great Men of
Science on his travels. Among them
were Watt, Cavendish, Sir Joseph
Banks, Dugald Stewart, and Dr.
James Gregory. He later acknowl-
edged the value of the stay in Edin-
burgh by stating that except for what

he had learned from Robert Hare,
had he been content with the Phila-
delphia standard, the chemistry of
Yale College would have been a
humble affair.

As is the case of most great men,
the domestic life of Silliman was
happy. In 1809 he married Harriet
Trumbull, and their home was noted
for it's simplicity and refined hospi-
tality. Dana, his son-in-law, was his
next door neighbor on one side, and
his son, Benjamin, was on the other
side. After the death of his first wife
he married Mrs. Sarah Webb, a rela-
tive of his first wife.

When Silliman reached the age of
seventy years he tendered his resig-
nation, but the trustees refused to
accept it until four years later in
1853. Silliman did not limit his atten-
tions within the academic walls. In
1807 he examined a meteor which
fell in Connecticut and his report
gained him distinction abroad when
read before the Royal Society. Silli-
man's Journal, in which all notable
events of physical sciences were de-
scribed, appeared in 1818. Later, the
magazine became the American
Journal of Science. Without prece-
dent, as early as 1808, he gave lec-
tures for adults of the nature of our

present day university extension
work. These lectures were expanded
to lecture tours as far away as New
Orleans. Between the years of 1830
and 1836 he carried out several proj-
ects for the government; a study of
the coal fields of Pennsylvania, an
inspection of the gold mines of Vir-
ginia, and a survey of the culture and
manufacture of sugar in the Southern
States. Silliman was also the first
president of the Association of
Geologists, today's American Asso-
ciation for the Advancement of Sci-
ence. He discovered the fact of the
fusion of carbon in the voltaic arc; he
edited a college text of Chemistry;
he aided the establishment of the
Yale Medical College and the Shef-
field Scientific School; sillimanite was
named for him.

Benjamin Silliman's accomplih-
ments ceased with his death on 24
November 1864; although his body
was frail, his mental faculties were
keen until the last.

It is generally admitted that no one
has ever been connected with Yale
College who was entitled to greater
affection and admiration than Ben-
jamin Silliman. Edward Everett Hale
styled him as " the Nestor of Amer-
ican Science."
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"GLASS SURE MAKES BETTER COFFEE 1"

Thousands of fa in i I i es say
their next coffee-maker will
be glass. Why? Because they
like their coffee just right!

Glass lets you see and control the strength
of the brew. Glass never alters flavor, even
when coffee stands and is reheated through-
out the day in your home or in a restaurant.
And you can see at a glance when a glass
coffee-maker is clean ...so your next brew
will be as rich and amber-clear as the first.
There are five excellent glass coffee-

makers on the market today. And everyone
of them uses Pyrex brand glass parts made
by Corning. The reason? Because Corning
makes these glass parts to close tolerances,
with proper sidewall thickness, of uniform
high quality. And Corning makes glass that
can stand heat and cold without breaking.

Everybody benefits today from Corning's
knowledge of glass. You get a better cup of
coffee. Better food cooked in Pyrex ware.
Better soup processed in Corning glass pip-
ing. Better vitamins extracted with Corning

laboratory ware. Better light from bulbs and
luminous tubes made from Corning's glass.

In all, Corning makes about 37,000 items
in glass. Many of them have been applied in
fields once held by other materials. Glass
gets into new jobs because Corning uses it
as a material of unbounded possibilities.
Perhaps some day, in the business you select,
glass will be able to cut costs, improve pro-
cesses, or add to the saleability of your
product. That's the time to remember us.
Corning Glass Works, Corning, N. Y.

IN PYREX WARE AND OTHER CONSUMER, TECHNICAL AND ELECTRICAL PRODUCTS 0. CORNING
In eons

Research in Wass
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Want a perfect
knot like this?

Then get some colorful

ARROW TIES-
the tie with the special resilient
lining.
We have the long-lasting Arrow
ties in patterns to please.
See 'em today.

$1.00 up

JOSEPHS

FOR

The Store For Men

636 Wabash Ave.

WATER FOR DOMESTIC USE
(Continued from page 11)

and also prevents the water from
freezing during the winter. The
mains are of a size suited to the
requirements of the districts they
feed, but care must be taken to pre-
vent a reduction of the bore by heavy
crops of rust blisters or incrustations
of deposits due to the nature of the
water. To prevent water from stag-
nating in dead ends, the water main
system is generally lead out of a
grid-iron plan that also permits wa-
ter to flow from two sides into a hy-
drant or controllable water outlet.
This feature is particularly valuable
when a great quantity of water at
high pressure is required on such an
occasion as an outbreak of fire.
The pipes conveying water from

the source of supply may become
fouled by organic growth and slime,
but water mains carrying water fil-
tered and softened, as described
above, are free from this trouble.
Notwithstanding all the precautions
taken, after some years of service it
may become necessary to scrape the
interior of the mains. Many ingenious
types of scrapers have been devised
to effect this. At intervals the main
is provided with traps or sumps for
the collection of the material scraped
away and from which it may con-
veniently be removed.
At the highest point of a supply

main it is necessary to provide for
the escape of any air that may be
trapped in the system. This air would
impede the flow of water and might
cause undesirable hammering effects,
tending to start a leak at joints or
even cause a fracture in the piping.
An air valve, which is used for this
purpose, consists of a hollow metal
ball arranged so that, when water
rises in the pipe and displaces the
air, the ball, floating on the water
and guided in a cage, rises up and
shuts off the vent hole. In sections
where a water main ascends in the

direction of the flow for some dis-
tance, it is necessary to place a non-
return reflux valve at the base, in
case the main on the pumping side
should leak or burst and require at-
tention. The reflux valve is merely
a hinged flap held up clear of the
stream of water by the pressure.
When there is any tendency for the
flow to reverse, the flap immediately
falls back across the pipe and holds
the water in the rising main. When
pumping recommences and the pres-
sure of the water is sufficient to over-
come the head of the water in the
ascending main the reflux is pushed
aside and permits the water to flow
without obstruction.

Some years ago, before effective
means were devised for checking the
wastage of filtered water, the supply
for domestic use was intermittent and
householders had to provide them-
selves with means to store their wa-
ter. But this led to pollution of the
water and insufficient water supply
for fire fighting. Now the conveni-
ence of a constant supply system is
taken for granted. It has the great
advantage that the mains are con-
tinually full and there is no danger
of the infiltration of noxious gases or
impurities into the system.

At the point where the consumer's
service pipe branches off the supply
main, a stop cock is located to en-
able alterations and repairs to the
system on the consumer's premises
without interfering with the general
supply to the rest of the neighbor-
hood. This stop-cock is also connected
to a meter to measure the amount of
water used.
Thus, thanks to the efforts of the

sanitation and hydraulic engineers,
when the householder opens a water
tap in his home he is usually assured
of getting water that is free from
harmful and disease breeding bac-
teria—water that he may use with
safety for himself and his family.

IF YOUR DANCING

ISN'T BECOMING BETTER

BETTER BECOMING TO . . .

120 So. 7th St. C-9508
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Research simplifies print making
with development of "Varigam" Paper

Chemists and physicists make
important contributions

Photographic film that has been over-
exposed or overdeveloped usually means
a "hard" or "contrasty" negative—too
much silver is deposited on the high-
lights in comparison with that in the
shadows. The opposite effect, a "soft"
or "thin" negative, results from under-
exposure or underdevelopment. At one
time photographers had to stock four or
five grades of enlarging paper to correct
for these conditions and get the right
degree of contrast.
To eliminate this expensive, unwieldy

situation, scientists developed "Vari-
gam" variable contrast photographic
paper. With "Varigam," the whole
procedure of getting different degrees
of contrast is reversed. Instead of using
several grades of paper, the photog-
rapher uses only one. He gets variation
in contrast by use of filters that control
the wave lengths of light reaching the
paper, thereby getting finer degrees of
contrast than are otherwise possible.
The action of " Varigam " depends

on the ability of certain dyes to extend
the sensitivity of silver halide emulsions
beyond the blue and blue-green regions.
This effect was well known to scientists.
But "Varigam" has an added feature
—it gives high contrast in the blue por-

tion of the spectrum and is also sensi-
tive to light in the green region, with
low contrast.

"Varigam" the work of many men
The first job was one for the physical
chemists. Silver halide emulsions, nor-
mally sensitive to blue light, had to be
made to give maximum contrast when
exposed to light in this region.

It was known that certain dyes would
extend the sensitivity of the emulsion
over as far as the infra-red. But they
were not practical for photographic pa-
per, being affected by the red safety
light used in the darkroom. Research by
chemists showed that certain dyes such
as 1: l'-diethylthiopseudocyanine iodide
extended the light sensitivity only to
the green region. And, most important,
they produced low contrast when used
in lower-than-normal concentrations.
When such a dye was combined with
high-contrast silver halide emulsion,
the result was an emulsion that gave
high-contrast prints when exposed to
blue light, and low-contrast prints when
exposed to green light.

Physicists Develop Filters
Physicists made this contrast control a
reality by preparing sharp-cutting fil-
ters that allow the user to control his
printing light selectively. These filters,

which are attached to the lens of the en-
larger, range from blue for high con-
trast to yellow, which cuts out the blue
almost entirely and gives low contrast.
In between are eight grades of filters
with intermediate degrees of blue and
yellow light transmission. All of the fil-
ters are made in such a way that neither
light nor printing time needs to be
varied as filters are changed, except the
last two on the blue end. These require
approximately twice the time of the
others.
In "Varigam," made by Du Pont,

chemical science has given the photog-
rapher new economy and convenience
in printing, and a degree of contrast
control more precise than is possible
with any combination of commercial
papers.

Questions College Men ask
about working with Du Pont

What types of training are needed?
The majority of openings for college graduates at
Du Pont are in technical work and are usually in
chemical, physical, or biological research; chemi-
cal, mechanical, civil, electrical, or industrial
engineering. Openings are available from time to
time in other fields, including architecture, ceram-
ics, metallurgy, mining, petroleum and textile
engineering, geology, mathematics, accounting,
law, economics, and journalism. Write for booklet,
"The Du Pont Company and the College Gradu-
ate," 2521-C Nemours Building, Wilmington 98,
Delaware.

UPON
R EG. U. S. PAT. OF F.

BETTER THINGS FOR BETTER LIVING

...THROUGH CHEMISTRY

More facts about Du Pont— Listen to "Cavalcade
of America," Mondays, 8 P.M., EST on NBC

Normal print (center) can be obtained from either a "soft" negative (left) or a "hard"
negative (right), using "Varigam" variable contrast paper.
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OOP
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I+ FOR WIRES
AND CABLE

1110 FOR RACEWAYS AND 
FITTINGS

THE WORLD'S LARGEST PRODUCER OF

ELECTRICAL ROUGHING-IN MATERIALS

National Electric
Products Corporation

Pittsburgh 30, Pa.

IT PAYS TO

PLAY

The Newest and Most

Complete Sporting

Goods Store In

Indiana

Inc. Ma'am

726 Wabash Ave.

Terre Haute

Indiana

(

HAT TIP . . .

The guy who is well

"Posted" has his hat

cleaned and blocked

at

Stafford Hat and

Shoe Sanitarium

108 N. 7th St. C-1654

RESEARCH 8z DEVELOPMENT

(Continued from page 22)

cially developed for fire-fighters, is
now available. When one part of this
new penetrant is added to 100 parts
of water, the extinguishing efficiency
of water is increased 3 to 5 times.
Contrary to most chemicals used

for fire-fighting, this compound it-
self does not act on the fire but
changes the characteristics of the
water used to fight the fire. Water
that has been so treated has less tend-
ency to run off the surface of a burn-
ing material. Instead, the water pene-
trates, allowing a more effective ab-
sorption of the heat from the fire.
This penetrating action means that
the fire is put out more quickly with
much less water, and with less water
damage. Smoke and heat are also
greatly reduced giving the firemen a
chance to attack the fire at closer
quarters.

It has been tested for several
months by a number of municipal
Fire Departments with excellent suc-
cess. It has been used on cotton bale
fires, building fires, textile fires, and
on the recent forest fires in the East.
During these forest fires, drums of
UNOX penetrant were flown to
Maine. Additional quantities were
used by firemen on New York State
forest fires. While only a limited
amount was available at that time
reports have been received which
praise its highly effective action.
Water that has been treated with

UNOX penetrant, is called "wet
water" by firemen, because it wets so
thoroughly whatever it contacts.

WIRE DRAWING ...
(Continued from page 7)

These effects are corrected by heat
treatment after drawing.
Molten salts for heat treatment are

fighting hard to replace the lead
baths. It is maintained that some
of the new salts heat treat and clean
the rod in one operation.
With the accent on speed, studies

of time losses reveal that thirty per
cent of the down time is due to im-
proper payoff of the wire. The use of
larger reels, and a corresponding re-
duction of the speed of the pay-off
reels, allows more time for strand
orientation.
The trend in wire drawing machine

design is to machinery which will
carry a heavier load faster, and to
designs which minimize vibration.
Vibration reduces the efficiency of
moving parts and is therefore ob-
jectionable.
The trend toward faster equipment

has shown up in the last twelve years,
during which time the speed of wire
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WIRE DRAWING...

drawing has increased eightfold.
The advent of better lubricants which
will not break down at high pressures
has been of great help to speeding
the process. It has proved possible to
make eighteen or more successive
draws on fine wire. Finishing speeds
of five thousand feet per minute are
in use, with speeds of six thousand
feet per minute under development.
To work in the modern high speed
machines the preparation of the rods
must be excellent. The surface must
be perfect, with one hundred per cent
of the scale removed. The trend to-
ward higher speeds has led to ad-
vancements in other fields, one not-
able example being the improvement
of welding techniques in the welding
together of large coils.
One of the latest developments is

the drilling of diamond dies with
electricity. Electric sparks from a
platinum needle are shot at the dia-
mond while both are immersed in a
chemical solution.
The wire making industry is not

a new one, and many things have
been learned to increase the efficiency
of the process, but the technological
advances in the future may over-
shadow by far the knowledge which
has been gained in the past.

partners in creating

Droftinz. ReProdurtiort,

Sur,rinf

dnd Itfatertale.

Slide Sults.

Mean:rise Tatn.

Engineering leaders for the last 80 years have made

K & E instruments, drafting equipment and materials

their partners in creating the great technical achieve-

ments of America. So nearly universal is the reliance on

K & E products, it is self-evident that every major engi-

neering project has been completed with the help of K & E.

KEUFFEL & ESSER CO.

NEW YORK • HOBOKEN, N. J.
Chicago • St. Louis • Detroit

San Francisco • Los Angeles • Montreal

f1/72
ei NORM ADVERTISIN
f

G. Int.

Est. 1876

_

THEY ALL AGREE

. . . that Sclunidt's has the finest

service department in town. Watch,

clock and jewelry repairing done by

a state-licensed watchmaker .  

engraving, bead-stringing, crystal

fitting . . . . all expert work done

promptly and efficiently.

SCHMIDT'S
14 So. 7th St.

TERRE HAUTE'S OLDEST RELIABLE JEWELER
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Men of Rose

May we call

attention to our

Complete
Printing Service

Rapid, accurate

execution of your

printing requirements

at reasonable prices

Moore-Langen
Ptg. & Pub. Co.

140 North 6th St.

TERRE HAUTE, IND.

(

"When You Say It With Flowers

Say It With Ours"

THE BLOSSOM SHOP
Gladys Cowan Pound

113 N. 7th Street Telephone C-3828

TERRE HAUTE, INDIANA

Member of Telegraph Delivery Service

DRINK

CeweiX
IN BOTTLES

"The Pause That Refreshes"

COCA-COLA
BOTTLING COMPANY

924 Lafayette Ave. C-7094

FRATERNITY NOTES

(Continued from page 18)

A.S.C.E.
Bill Backes, Secretary of the

A.S.C.E.
Tim Kelley, President of the Rose

Men's Assoc.
Max Lindley, Secretary of the

A.S.M.E.
Orville Stone, Editor of the

TECHNIC.
Our congratulations also to the fol-

lowing men who won their letters in
basketball: Paul Doehrman, Don
Smith, Ed Bockhold, Bob Campbell,
(manager) .
The TX basketball team dropped

their first game to Sigma Nu by a
score of 30 to 20. Members who par-
ticipated in this game were Hurt,
Wright, Grant, Flanagan, Stanfield
and Bryant.
The date for "6294" has been ten-

tatively set for Saturday, May 1 at
the Severin Hotel in Indianapolis.

BUY YOUR

1948

MODULUS NOW

URANIUM
(Continued from page 16)

oring agent for glass, giving a canary-
yellow color; and as a pigment in
china, giving a black color. Its com-
pounds were also used in photog-
raphy.

One of the most interesting phases
of uranium is its attachment to geol-
ogy. By caluculation and experimen-
tation, scientists have found the dis-
integration periods and equilibrium
constants of the various radioactive
elements. Rutherford found that by
finding the amount of uranium, ra-
dium, or lead and the amount of he-
lium in rocks, he could calculate the
age of many of them.
Suddenly the world became very

conscious of uranium and radioactiv-
ity. Sub-atomic particles became the
popular subject and such men as
Fermi found that bombardment of
uranium with electrons gave new
and artificial elements. Uranium and
radioactivity became the linking
point and "mediator" between chem-
istry and physics. However, the
study has not stopped here but has
led to atomic bombs, nuclear energy,
and now finally has entered the
world political arena with deposits
of its ore and information of its reac-
tions as the supreme "trump card."
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To be patentable, a technical contribu-
tion must be both new and useful. At
Standard Oil (Indiana) there exists a
stimulating atmosphere in which our tech-
nical men continuously contribute to
progress with new, useful inventions.

The work of all our research men is re-
viewed by trained patent advisors. When
a researcher conceives a new solution to a
problem, he is encouraged to submit it in

the form of a disclosure. A careful search

is made on his behalf by Standard Oil

HOW TO GET
A PATENT

library research experts and patent attor-

neys. Their findings and the results of

laboratory tests go with the disclosure to

an application committee. On the aver-

age, one patent application is filed for

every seven disclosures submitted.

This procedure gets results for Stand-

ard Oil and Standard men. We believe it

compares most favorably with the patent

practices of other industries—and few in-

deed can match Standard's record for

technological progress.

Standard Oil Company
(INDIANA)

910 S. Michigan Avenue, Chicago, Illinois

'ffir
STANDARD

• STANDARD
SERVICE
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Sly

Drunk (phoning to wife) : "That
you dear ?"
"Tell the maid I won't be home

tonight."

Mother: "What have you been
doing, Mary? It's nearly three

Mary: "Walking Mother."
Mother: "For goodness sakes."
Mary: "Yes, Mother."

* * * *
Senior : "Hello, are you leaving

school ?"
Freshman : "Yeah, the doctor's

advice."
Senior: "Which one ?"
Freshman : "Dr. Sousley."

* * * *
Willie: "Say, Pop, did you go to

Sunday School when you were a
boy?"
Father (bragging) : "Yes, son,

regularly. Never missed a Sunday."
Willie: "Well, I'll bet it won't do

me any good either."
* * * *

TRUE STORY
John DeReamer, wanting to find

out the type of school that Centre
College in Danville, Kentucky, was,
said to the elevator operator in the
hotel, "Is Centre College co-educa-
tional ?" The bewildered but help-
ful native replied, "Ah, don't know
about it being co-educational, but
there sho' is a lot a girls ovah
theah."

* * * *
By the time a wise guy is old

enough to marry, a fool has chil-
dren big enough to support him.

* * * *
Ch. Engineer Student : "A girl's

greatest attraction is her hair."
Electrical : "Nope, I think it's her

smile. What do you think,  ?,,

Civil : "I think the same as you
guys do, but I'll be d if I'll lie
about it."

* * * *
SHORT STORY

Two oldiiiiaids went for a tramp.

Droolings
By Robert Campbell, sr., c.e.

FAMILIAR SONG???
"Who ever told that guy he was

a prof ? He might know it, but he
can't teach it. The trouble is that
he is too far advanced. Every time
he tries to explain something, he
gets so far off the subject that no
one understands anything about it.
He aughta go back to the farm, or
try teaching a more advanced
course—
"Yeah,—I flunked it

* * * *
Golf Pro: "You'll never make a

golfer—"
Cute Pupil: "I might—if I could

keep him off the course?'
* * * *

Physic Prof : "What is a gram ?"
Student : "One of those little

brass things that looks like a collar
button."

* * *

SHORT STORY
Once upon a time there were two

Irishmen.
There are lots of them now.

* * * *
Myrt: "I hear that you've accept-

ed .Iid he happen to mention
that he'd proposed to me ?"

Mable : "Not specifically. He did
say that he'd done a lot of foolish
things before he met me."

* * * *
"Dear," said Mrs. Greene, "I

think I'll appear in the Charity
shI w. What do you think people
would say if I wore tights?"
They'd probably say that I mar-

ried you for your money," dourly
replied Mr. Greene.

* * * *

For the many people who have
been wondering why the cow got a
divorce : from the brilliant head of
cur animal department comes the
most probable answer—she got a
bum steer.

* * * *

Tourist Guide: "We are now
passing the oldest rum house in
England."

American: "Why?"

Sr. Civil: "Hello, is this the In-
diana Bridge Commission ?"

Voice : "Yes, what can I do for

Sr. Civil: "How many points do
you get for a little slam ?"

* * * *

She: "I think dancing makes a
girl's legs too big, don't
He: —"Yeah."
She (after a short pause) : "I

think swimming gives a girl awful-
ly big shoulders, do't yu?"
He: 

"Yeah—(pausn o
e) You must

riI. a lot tho."

"Mr. Smith," said the lady at
the church festival, "won't you buy
a bouquet for the lady you love?"
"Sorry. I'm a married man."

* * * *

Father was deep in his easy chair
relaxing after a hard day at the
office--Junior, aged 5, was bedevil-
ing him with an endless succession
of unanswerable question.
"Daddy whatta ya do down at

the office?" he asked.
"Nothing!" grumbled his father.
Junior pondered at this extra-

ordinary statement for a moment
then: "How d'ya know when you're
thru?"

A man with a nose as red as a tail
light was arrested for selling smug-
gled whiskey. The lawyer who de-
fended him knew a few tricks of the
trade. VVhen he put his client on
the witness stand he asked the 
ors to look carefully at the man.
After a dramatic pause the lawyer
continued :
"Now ladies and gentlemen of

the jury, you've looked carefully
at the defendant. Can you sit there
in the jury box and honestly believe
that if he had a quart of whiskey
he would sell it?"
"Not guilty !"
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Because
photography
lasts...

Functional

For 48 years photography has preserved this passing scene . . .
Yet today, as a record, it's as complete and accurate as ever.

Photography lasts. . . and because it lasts, has great usefulness to
business, industry, and the professions:
Demonstrate a product, tell a sales story, in motion pictures —its

appeal and showmanship stay fresh, its delivery always "letter perfect."
Reproduce a blueprint, a specification sheet, a production chart on

Kodagraph Paper—its definition stays crisp, its usefulness is prolonged.
Photograph an accident scene, an operation, a construction project—

every detail remains accurately, lastingly fixed.
File contracts, correspondence, cancelled checks on Recordak microfilm—

they "stay put" in fixed order, and cannot be altered without detection.
All this you can bring about because photography lasts. Because it

does. . . because of its other useful characteristics. . . you can do even
more. For examples, write for "Functional Photography." It's free.

Eastman Kodak Company, Rochester 4, N. Y.

T I( odorc Roosevelt on tour during the 1900 Presidential campaign.

Photography is advancing business and industrial technics
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