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YOU CAN BE SURE IF esti nghouse

AN OPPORTUNITY
TO OBTAIN YOUR M. S. OR

WHILE YOU WORK

Not all men qualified for graduate work can continue

their advanced study under a full-time university pro-

gram. Westinghouse recognizes this fact and has done

something about it.

The Westinghouse Graduate Study Program, inaugu-

rated in 1927, has been instrumental in helping many

Westinghouse employes realize their ambition to obtain

an M.S. or Ph.D. degree. It is a joint undertaking by

Westinghouse and several leading universities.

The Graduate Study Program enables you to combine
advanced study with your job at Westinghouse. In this

way, you can apply advanced fundamental knowledge

to solve the problems you encounter on your regular job.

Get complete information about the many opportuni-

ties offered engineering graduates at Westinghouse,

including the advantages offered through the Graduate

Student Training Course and the Graduate Study Pro-

gram leading to higher degrees. Complete information

is given in the booklet, "Westinghouse Graduate Study

Program". You may also want a copy of, "Finding

Your Place in Industry". Use coupon at right. G-10028

Westinghouse
PLANTS IN 25 CITIES . . . OFFICES EVERYWHERE

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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Welding with a liquefied-petroleum gas flame.
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For many years engineers have claimed St. Patrick as their patron saint

and have been using his day as an excuse for some exceedingly gay times. But,

ask an engineer, "Who is Saint Patrick?", and the usual answer is that classic

of ignorance, "Dah-h-h-h." This may be partly justified because there seems
to be no concrete facts with which we may grapple. In fact even the beginning
of the story is vague. However, there is one thing of which we can be sure—
St. Pat was born about 732 A.D. in Scotland, England, Wales, or France.
Although originally of a good family he managed somehow to be carried off
by pirates when he was sixteen and to be sold as a slave in Ireland, where he
spent seven years as a swineherd in Country Autrim. It seems that the good
St. Pat could not see a future for a bright young lad as a swineherd. After seven
years as a swineherd he fled from Ireland and after many perilous adventures

made his way to the continent.

Once on the continent St. Pat seems to have made amazing progress because
he was ordained a deacon, a priest and a bishop in rapid succession. After he

had been ordained a bishop St. Pat returned, in the best Christian fashion,

to preach the gospel to the then heathen Irish. This proved to be no easy task

because he was immediately opposed by the Druid priests who had been

established for many centuries and naturally felt that St. Pat was encroaching
on their land. The Druid priests were reputed to have been great magicians;
being formidable opponents for a lesser personage than St. Pat. He, however,
rose to the occasion and proved himself worthy of being the patron saint of all

engineers by cursing the fertile lands of the Druids causing them to become

dreary bogs; cursing the rivers of the Druids so that they yielded no fish,

cursing their kettles so that no amount of patience could make them boil; and

as a crowning touch cursing the Druids themselves so that the earth swallowed

them. This ended the opposition to St. Pat and placed him on the best of terms

with the local populace. From that time life favored our patron saint and he

gradually built up to the high point of his career, the banishing of all venomous

reptiles from the "Isle o' th' Green", thus making the Irish soil so obnoxious

to serpents that they die instantaneously upon touching it. This miracle was

accomplished, if legend is correct, by the beating of a drum. In fact, St. Pat

beat the drum so hard he beat a hole in it and thereby came perilously close

to failure, but an Angel appeared, patched the drum, and saved the day.

The story's ending is as vague as its beginning. St. Pat, as far as is known,

is buried at Downpatrick, Ireland, along with St. Columb and St. Bridget. It is

certainly reassuring for those of us who honor St. Pat as our patron saint

to know that after spending so much time among the heathens he has spent

these long years in such good company.

M. J. O.
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Through discovery, invention, and
engineering application, the engineer

I has made electricity of continually
greater use to mankind. The inven-
tion of the dynamo made engine
power many times more effective in
relieving the toil, increasing the op-
portunities of industry and aiding the
comforts of the home. Unfortunately
the scope of the early dynamo was
limited to relatively short distances
from the power house because of low
voltage distribution circuits and the
use of direct current. Until the in-
vention of the transformer, which
made possible the use of high alter-
nating voltages for distribution and
the use of lower voltages in the house-
hold, electric power was available
only in the immediate area of the
power station.

Early power transmission definitely
was limited to very short distances.
The loss of energy in a conductor
varies as the square of the current.
For example if the transmission line
had a resistance of one ohm and a
current of one ampere passing
through it, a loss of one watt of power
in the line would result. If, however,
the same line were used but two am-
peres passed through it, the loss of
power increases to four watts. Of
course, the resistance of the line may
be reduced to prevent this waste of
power. The resistance can best be re-
duced by increasing the diameter of
the conductor that is carrying the
current. Due to the cost of copper,
there is a definite limiting economic
value for the diameter of the con-
ductor. Lord Kelvin made the state-
ment that the annual cost of the
energy loss for a given power trans-
mission line should equal the interest
on the financial investment on the
power line. Also, when the power loss
in the line increases, the voltage drop
in the line increases. Since it is de-
sired to get as much of the generated
voltage across the load as possible,
this is highly undesirable. In the early
days when electricity was used
primarily for electric lighting, much
trouble was experienced from line
voltage drop. The luminosity of or-
dinary electric light bulbs varies as
the fourth power of the voltage. It is
therefore apparent that a small
change in voltage applied to an

Page 6
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electric light bulb results in appreci-
able change in intensity of light given
off.

Since it is the current flowing
in the transmission line that produces
the voltage drop and the power loss,
it seems logical to increase the voltage
at which the lines operate and de-
crease the current .Theoretically, this
was the answer to all the problems of
power transmission. Practically, it
was not. The use of extremely high
voltages has several disadvantages.
There is more danger involved to life
and property when high voltages are
brought into the home and factory.
Transmission lines must be construct-
ed more carefully for the higher volt-
ages to prevent any possible arc-overs
or short circuits. The trouble with the
early high voltage transmission sys-
tems was that the voltage could not
be "stepped down," as it is today, for
home and commercial consumption.
Edison was able to achieve a degree
of success along this line by his three
wire system of transmission. In this
system, it was possible to transmit the
power to the consumer at 220 volts
and then tap off 110 volts for the con-
sumer's use. In other words he was
ble for practical use of the general
the consumer's usable voltage. This
system was useful, but not adequate
for long-distance transmission. Other
early power-men even tried trans-
mitting the power at a very high volt-
age and putting the loads in series.
This system was entirely too inflexi-
ble for practical use of the general
public. It was also too dangerous be-
cause extremely high voltages were
present everywhere in the circuit.
The only practical solution to this
problem of efficient power trans-
mission seemed to lie in some system
of transmitting the power at high
voltages to the consumer and then
stepping down the voltage to some
safe and useful value.

The solution of this riddle of
efficient power transmission over a
distance did not come until the use
of alternating current and the power
transformer came into being. These
steps produced revolutionary results
in the electric industry. They made
high voltage and long-distance trans-
mission lines possible, thus placing
power, through the medium of the

By Paul D. Ford, jr., e.e.

alternating current generator, at the
doorstep of practically everyone. The
electric transformer in this country
was developed by a Mr. William
Stanley of the Westinghouse Electric
Company. In the year 1886, the first
alternating current system in Ameri-
ca was put into operation at Great
Barrington, Massachusetts. Mr. Stan-
ley was in charge of the installation.
Previously he had designed several
transformers, to be used in parallel,
with a 500 volt primary winding and
a 100 volt secondary winding. The
Siemens alternator, which Mr. West-
inghouse had imported from London,
was driven by a 25 horsepower steam
engine located in an old deserted
rubber mill in th enorth part of the
village. The alternator had an output
of 500 volts at a current of 12 amperes.
The length of the line from the power
station to downtown Great Barring-
ton was about 4000 feet. With this
small power station in Massachusetts

originated the modern power trans-
mission systems. Today practically all
power systems use alternating cur-
rent exclusively. Since Great Bar-
rington, the power industry has
grown until now it is capitalized at
approximately 14 billion dollars and
has an annual revenue of over two
billion dollars.

The main sources of power for the
generation of electricity are as fol-
lows: (1) Water; (2) Steam from
(a) coal, (b) crude oil, (c) natural
gas, and (3) Diesel power from crude
oil. The great transmission systems
of this country received their impetus
as a result of hydro-electric develop-
ments early in this century. Water-
power was then very desirable be-
cause steam stations were relatively
high in first cost and coal consump-
tion per kilowatt hour was three
times that of today, and finally be-

Continued On Page 18

Switchyard construction now in progress at
have seven 1,500 and 2,500-mva, 115-kv, 800-amp
Principles of circuit interruption remain the same
tion may be.

Cut Courtesy Allis-Chalmers

Coulee Dam in Washington will
oil circuit breakers in operation.
no matter how large the installa-
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Chemical Department Forms
Advisory Board

The formation of an industrial ad-
visory board to the chemical engin-
eering department has been announc-
ed by Dr. Charles E. Kircher, head
of the department.

Designed to establish and maintain
a close relationship between the
chemical engineering department of
the college and the chemical industry,
and to provide the contact from which
such a relationship migh operate, the
board was formed and its purpose
outlined at an organizational meeting,
held at the college on January 23,
1949.

Constituting the board are six
representatives of the chemical in-
dustry and five faculty members.
They are Harry E. Bierbaum, Mal-
inckrodt Chemical Works, St. Louis;
Dr. Odon S. Knight and Thomas S.
Carswell, both of the Commercial
Solvents Corporation, Terre Haute;
Bernard J. Juinn, representing Her-
man A. Poitras, Charles Pfizer &
Company, Brooklyn, N. Y.; H. Ed-
mund Wiedmann, consulting chemist,
St. Louis, and Dr. F. B. Zienty, Mon-
santo Chemical Company, St. Louis;
members of the Rose faculty are Dr.
Charles E. Kircher, S. George Bank-
off, and Walter S. Kaghan from the
chemical engineering department, and
Dr. Ralph K. Strong and Dr. Oran
M. Knudsen from the chemistry de-
partment.

I.

Campus
By Jayson Brentlinger, jr., m.e.

THE ROSE POLL
by Wayne Walter, sr., m.e. and Denzil Hammond

Last spring, both sides of the
question of compulsory military
training were presented in the
nation's press. A bill was passed
by Congress calling for the se-
lection of young men of college
age for training in the armed
forces. Now that the system has
been in operation for several
months, it is interesting to see
how it is regarded by the men
it affects, particularly the men
at Rose.
In reply to the question,

"Should selective service be
continued?", there were two
very definite sets of opinions.
From the results tabulated, it
can be seen that the veterans
favored continuance and the
civilians definitely oppose it.
Of the comments offered on

the question, the most common
one, offered by those who op-
pose selective service, was that
the selection should exclude
college students. It was thought
that many college men, partic-
ularly engineering students,
would be of more value to their
country by securing an educa-
tion than by participating in
military training.

These results were expected
but the great difference between
the civilian and veterans' opin-
ions is still partially unexplain-
ed. One obvious reason, which
cannot be disregarded, is that
the veterans may, to some ex-
tent favor the draft because
they will not be affected by it.
Some of the greatest opposi-

tion to the act arose from the
viewpoint that the training
would not materially prepare
the country for defense and
could affect the morals of those
inducted. Perhaps the veterans
favor the draft because they
found, during their service, that
military training was worth
while and not degenerating.
Despite recent talk for repeal

and the draft holiday during
the past months, selective serv-
ice is probably here to stay for
a while. Let us hope it accomp-
lishes its purpose.

Question: SHOULD SE-
LECTIVE SERVICE BE

CONTINUED?
Yes No

Veterans 72% 28%
Civilians 37% 63%

•

At the organizational meeting, Dr.
Kircher outlined what he felt the
purpose of the board should be.
Among the first points discussed by
the group was the subject of revised
curriculum. Several suggestions were
considered. These included the sug-
gested inclusion of courses such as
logic, semantics, and applied differ-
ential equations in the required cur-
riculum for chemicals, and asked that
more stress be laid upon giving the
chemical graduate greater facility in
expression.
A discussion of present and pro-

posed methods of encouraging a pro-
gram of research and graduate study
for chemical engineering students and

Canterbury scores two points against
the Engineers.

faculty was led by Dr. Kircher, and
in this connection he described the
Detrex fellowship arrangement under
which Professor Bankoff is working,
and the Charles Pfizer & Co. project,
in which chemical engineering stu-
dents are assisting on a problem.

The placement of graduates was
also the subject of a discussion, and
general agreement between repre-
sentatives of the college and industry
was established concerning the best
methods for maintaining live contacts
with prospective employers.

First Assembly of the New Term

After a brief "bull session" with
the seniors earlier on the morning of
February 3, Mr. W. G. Cooper gave
an interesting address to the student

THE ROSE TECHNIC



Survey
and Jim Gaston, jr., m.e.

No this isn't the chow line, but registration day.

body on the topic of "Mining Today
and Tomorrow."

In relating the history of the min-
ing industry Mr. Cooper made one
"slip." He was telling of the advent
of the electric locomotives into the
mine at the time. Yes, he did the one
thing that most people do not care to
do, he revealed his age by informing
us tht the electric locomotive came to
the mine in the same year of his birth
1887.

After outlining the interesting his-
tory of the "Oldest Industry of The
World," Mr. Cooper made several
predictions which he thought to be
the fate of the mining industry of
tomorrow. Some of these: that slope
mining would take the place of shaft
mining in most coal fields, continuous
mining machinery would come to re-
place the old pick and shovel method,
and that in some time not to far dis-
tant the mine would be illuminated
as the modern factory is today. •
He touched upon labor relations

only slightly, but the two statements
he made were very forceful. Mr.
Cooper believes the greatest weak-
ness of the union of today is the fact
that the "tail wags the dog" instead
of vice versa, i.e., a few control the
majority. The second statement,

which is more truth than fiction, is
that, "Man has gone a long way in
learning to control nature, but a very
short way in learning to control him-
self."

In conclusion, Mr. Cooper declared,
"While it is one of the oldest, mining
is on its way to become one of the
most progressive industries, and it is
a promising field for a graduate en-
gineer."

Army Commissions

From the Second Army Head-
quarters comes a news release that
may be of interest to the vets who
held commissions for one year or
more during their tour of active duty.
The Regular Army is offering com-
missions to former officers of any of
the armed services.

Armed services are defined as any
component of the Army. Navy, Ma-
rine Corps, Coast Guard, U. S. Public
Health Service detailed for active
duty with the Army or Navy, and
Coast and Geodetic Survey Service
serving with the Army or Navy.

Applicants must have a degree or
receive their degree before June

SOP at Rose for poor officiating.

1949; however, it is possible for men
having 120 semester hours credit to
obtain a waiver. To be eligible, appli-
cants must be between 21 and 27
years old. The upper limit may be
modified by adding total service as an
officer between 7 December 1941 and
2 September 1945, or after 31 Decem-
ber 1947. Men who have passed their
thirtieth birthday cannot be appoint-
ed.

Further information may be ob-
tained from the Military Department.
The deadline is 30 April 1949.

New Freshmen Learn the Ropes

The lake may be frozen, but the
rough and ready Sophs have other
methods of enforcing the law—don't
they, Greencaps!

It looks as if we really have a high-
ly spirited gang of neophytes, for the
Sophs had their hands full from the
start. Just after being given instruc-
tions about the "Freshman Com-
mandments," a portion of the young-
sters rose in revolt. Although they
had a few critical minutes, the mighty
Sophs thwarted the uprising and pun-
ished the leader by showing him how
a "greased pig" feels when freshly
lubricated.

Although the present methods are
very effective as enforcement meas-
ures, the Sophs are looking forward
to warm weather when they can make
up for the baptismal services held last
spring, so be prepared, young
"Greencaps."

MARCH, 1949



In the dollars-and-cents manufac-
turing world only those processes
which are economically sound sur-
vive. In just such a world quality
control is becoming more important
with each passing day. Quality con-
trol means not only a better product
for the consumer, but also dollars
saved for the manufacturer in the
form of more accurate demensional
control which means better inter-
changeability of parts, shortened as-
sembly time, and fewer rejects.

Quality control standards are dic-
tated by the use to which the finished
part is to be put, for instance, super
finish would be an economic waste
on a piece whose sliding velocity is
very low as would be the holding of
close dimensional tolerances on a
can opener. Yet even the lowly can
opener must meet certain standards,
hardness if none other.

Dimensional tolerances are first
brought to mind with quality control
but since micrometers, verniers, and
dial gauges are familiar they
will not be treated in this article, but
rather the less familiar aspects of sur-
face smoothness, hardness, and super-
sonic examination will be discussed.
As we have turned more and more

to turbines for power and as engine
speeds have increased, lubrication

Caniitai With

problems have become more and
more difficult. Intensive studies of
this problem have brought to life the
important part played by the bearing
surface. Even ground and lapped sur-
faces have minute imperfections. If
these imperfections are to be elimin-
ated it is first necessary that they be
measurable. To accomplish this
mechanically approaches the im-
possible so an electro-mechanical
system called the Profilometer has
been developed by the Physicists Re-
search Company to measure surface
imperfections.

For convenient classification sur-
face irregularities are grouped into
three groups; surface flaws which are
scratches, cracks, holes, or ridges
which occur at random intervals on
the surface, waviness which is a re-
current pattern of flaws in the form
of waves, roughness which is caused
by random and irregularily spaced
flaws which are more closely spaced
than waves.

The Profilometer is made up of
three components. The tracer which
is moved over the surface and which
translates surface irregularities into
corresponding electrical voltages. The
amplifier which amplifies the tracer
output in both amplitude and imped-

By Mark J.

ance. The meter which is actually
a voltmeter calibrated in micro-
inches (rms) . Figure one shows the
tracer in cross section. As the tracer
moves over the surface being tested
the diamond pointed tracer gives its
verticle motion to the coil which
moves in the field of a permanent
magnet mounted in the tracer thus
producing a voltage of the order of
two microvolts for a one micro-inch
flaw. This voltage is fed to the ampli-
fier and then to the integrating cir-
cuits. Since the voltage is produced
by the movement of a coil in a mag-
netic field its magnitude is dependant
upon the rate at which the magnetic
lines of flux are cut. From this we
would expect that the generated volt-
age would be proportional to the rate
at which the tracer moves over the
surface. Special integrating circuits
completely compensate for this effect,
thus the tracer can be moved by hand
or mechanically at varying speeds
without affecting the accuracy of the
profilometer. The frequency response
of the amplifier is from 20 to 10,000
cps so the basic requirement of the
tracer is that the frequency of the
generated voltage be greater than 20
cps. This means that the minimum
tracer speed would be .25 fps if the
flaws are .013 inches apart. The speed
required to generate a voltage of
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Alan 2sed-buotat4te Tedotio,

Orelup, sr., e.e.

10,000 cps is greatly in excess of
usuable tracer speeds.

The pressure with which the
diamond point is held against the sur-
face may be controlled by the micro-
meter screw at the top of the tracer.
Even with careless adjustment and
use of the diamond tracer it is diffi-
cult to damage the surface, however
a change in the appearance of the
surface may occur because the skids
alter minor irregularities which are
superimposed on the irregularities
which constitute the roughness and
change the light reflecting properties
of the surface. This change in appear-
ance does not damage the surface.
Even in cases when the tracer does
scratch the surface through careless
use of the diamond on copper or
aluminum the roughness readings are
correct within a few percent.

The tracer is calibrated by com-
paring the motion of the diamond
with a known length by means of a
microscope.

Today there are many methods of

ICROVETER KNOB

CASE
SLIDE

MAGNET ROLES

COL

SPRINGS

YOKE
SKIDS

DIAMOND

Above: Cross section of a
Profilometer Tracer.

Right: A Profilometer complete with
piloting fixture.

measuring hardness which are re-
liable and easy to use. The Brinell
and Vickers machines are examples
of hardness testers which use the
ratio of the impressed load to the area
of the resulting indentation to obtain
a hardness number. When using
either machine a load which is pre-
determined by the operator is applied
to the sample through a steel ball in
the case of the Brinell and a square
based diamond pyramid in the case
of the Vickers. The diameter of the
Brinell indentation or the diagonal
distance of the Vickers indentation
is measured with an ocular micro-
meter and the resulting measurement
is converted into a hardness number
by substituting this measurement in-
to especially developed equations or
tables. The Rockwell hardness tester
also uses a predetermined load but
instead of measuring the area of the
indentation it measures the difference
between the depths of penetration at
two loads. The first load, called the
minor load, is applied to drive the
diamond or steel ball indenter
through surface imperfectations, the

second load, called the major load,
is applied to make the major penetra-
tion. The machine measures the
difference between the two penetra-
tions. Rockwell hardness numbers
are read directly from the indicator
scale. The Scleroscope is an instru-
ment which uses the novel principle
of measuring the drop and rebound
of a diamond tipped hammer to
measure hardness. The hammer is
dropped from a fixed height and the
rebound from the specimen is read
against a graduated scale which reads
directly in Scleroscope hardness
numbers.
All of the methods mentioned

above are used in conventional prac-
tice, but none are satisfactory for
measuring the hardness of fine wires,
superficially hardened surfaces, plas-
tics, or enameled surfaces. To meet
this need the Wilson Company has
developed an instrument called the
Tukon Tester which may be used for
micro- as well as micro-hardness
testing. This instrument is similar to
both the Brinell and Vickers in that

Continued On Page 24
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Torque Converter

The new General Motors Torque
Converter is now being manufactured
for use with the Detroit Diesel Series
71 engines as a complete, self-con-
tained engine-converter unit.
The converter is of the "rotating

housing" type and consists of the fol-
lowing: the pump, the turbine, and
two stators. These parts are heat-
treated plaster-mold aluminum cast-
ings with blading specially developed
for each model.

Since the torque converter trans-
mits power through the medium of
oil, provision must be made for filling
the converter with oil under pressure
and for absorbing the heat which ac-
cumulates in the oil during the opera-
tion of the converter.

Circulation of the oil through the
converter and the cooler is obtained
by means of a small charging pump
located on the flywheel of the engine.
A charging pressure of 60-90 psi is
maintained in order to circulate
sufficient oil for adequate cooling and
to eliminate any possibility of cavi-
tation.
A unique and effective method of

maintaining satisfactory seals for oil
under high pressure on rotating parts
in the converter in the form of two-

Research and

stage seals has been developed. The
high pressure seal consists of piston
rings in grooves, one pair of which
is located inside and one pair outside
the "ground sleeve" near the outer
end. A small amount of oil (about a
pint per minute) escapes these rings
from the high pressure side and is
collected in an annular space in the
converter housing from whence it is
drained back to the oil reservoir.
Leakage from this annular space or
collector to the inside of the convertor
housing or to the outside around the
power take-off shaft is easily prevent-
ed by the use of common lip-type
seals. The outer lip-type seal is pro-
tected from dust by a synthetic-
rubber disc.

Operation of the torque converter
is fully automatic and requires no
attention from the operator. Because
the angles of the blades are generally
fixed, optimum performance of a
fluid coupling or converter can be ob-
tained under only one set of condi-
tions of input speed vs. output speed.
At speeds above or below this opti-
mum point, there is a drop in
efficiency. This normal drop in per-
formance is compensated for by the
free-wheeling of the stators in the
convertor, which in effect changes the

General Motors Series 71 Twin 6 Diesel engine-torque con-
verter unit rated at 300 BHP. The complete unit is 106-5/32
inches long.

By George Eddy, jr., m.e.

angularity of the blades and gives
three separate blade combinations or
blade angles.
In addition to the ability of making

maximum horsepower available at
the output shaft, the converter
furthermore makes it impossible to
operate the, engine at full load except
in the upper 25% of its speed range.
This protects the engine from lugging
at low speeds and avoids excess fuel
consumption that occurs when an en-
gine is pulled down below its most
efficient range of operation. The en-
gine speed and torque characteristics
show that they are nearly constant
through the entire speed range of the
unit.
Another outstanding feature of the

converter is that its performance
characteristics do not change with
use, as there is no wear of the moving
parts.

Theatre Television Is Near

With two basically different sys-
tems of large-screen television under-
going practical tests, the dream of
"theatre" television comes closer to
realization.
One form of theatre television is the

direct-projection system by which
kinescope images are projected

Cutaway view of new torgue converter, showing
similarity to the Hydra-matic drive.
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Development
and Dale Carey, jr., e.e.

through a reflective optical system;
the other is an intermediate film sys-
tem using standard motion picture
projection technique, after the kine-
scope images have been photographed
on motion picture film.

In the direct projection television
system there are three major ele-
ments: the special projection kine-
scope which is the source of the light
image; the optical system which pro-
jects the image; and the viewing
screen.

Although similar in many ways to
the direct viewing tube used in the
conventional television receiver, the
kinescope produces an image of much
greater brilliancy because of the
higher voltage applied to it.

Elements of the optical system,
based on the Schmidt astronomical
camera, consist of a spherical mirror
and a correcting lens. The principal
feature involved in the Schmidt sys-
tem is the method employed to cor-
rect the spherical eberration of the
system for finite focus.

The alternate system of large screen
television projection is the intermedi-
ate film method which consists of
three major units. The first is the
television recording unit with a high-
quality kinescope tube and a special
35mm motion-picture camera, the
second consists of a high-speed film
processing machine, and the third, a
conventional 35 mm theatre film pro-
jector. Such a system can be so inte-
grated that the time elapsing between
the appearance of the image on the
kinescope and its projection on the
viewing screen is less than one
minute.

A special camera was devised
which would compensate for the
difference between the 30 complete
images per second as used in tele-
vision and the standardized rate of
travel of motion picture film at 24
frames per second. This camera also

provides for sound-on-film recording.
In performance, large-screen pro-

jectors are now limited by.the quality
of signals available for projection.
The technical possibilities of the pro-
jection system are equal to the best
studio television equipment. Inferior

pictures on the screen are caused
usually by deterioration of the signal
between camera and projector.
The direct-projection method has

the merits of immediate reproduction,
simplicity of operation and low oper-
ating expense. Its disadvantages are
the necessity for a special screen and
the fact that the optical system is
limited in its "throw" or projection
distance.

Advantages of the intermediate
film system are that programs can be
scheduled as desired; the screen has
a brightness equal to that of standard
film projection equipment; film may
be edited and can be retained for suc-
cessive showings. The disadvantages
of this method are its cost of installa-
tion and operation, plus the fact that
the sound must be separately record-
ed.

Snow-Melting Highway

The dream of every motorist and
every highway engineer — a snow-
melting highway — is about to be

An operator at the

control console of the

large screen televi-

sion projector. This

unit produces high

quality pictures six

by eight feet. Pro-

grams fed into the

unit from any stand-

ard television source

can be enlarged by

the projector making

possible large view-

ing audiences of sev-

eral hundred persons.

opened for use in the town of Kla-
math Falls, Oregon.
In the first application of radiant

heating principles to a public road,
the highway will be heated in bad
weather by hot water from an under-
ground spring circulated through a
network of welded wrought-iron pipe
laid in the concrete. Four lanes wide,
450 feet long with an eight per cent
grade, this dangerous road area is de-
signed to remain clear and skid-free
in all weather by automatically melt-
ing up to one inch of snow or one-
tenth inch of ice per hour.
The stretch of all-weather heated

pavement is on the Dallas-California
Highway leading into Klamath Falls
from the north. It passes under the
Southern Pacific Railway viaduct and
a few hundred feet farther crosses
an irrigation ditch, thus necessitating
a grade two or three per cent steeper
than would normally be used.

Work was started on the road late
last spring, after a ten-inch well had

Continued On Page 28
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Good English and The Engineer
A Tau Beta Pi Essay

By Sidney Zeid, Sr., c.e.

A universal fallacy among a vast majority of engineering students is that professional lecturers and
writers and politicians are the chosen few who need to speak and write effectively. Actually, however,
these constitute but a relatively small group of people, who must command the English language for
their professional benefit. Business men, doctors, lawyers—as well as engineers—indeed, men and women
in all vocations—are called upon every day to communicate ideas and information to other minds. The
success which they attain depends largely upon their ability to express their thoughts in correct and
forceful English. To convey messages adequately, they must be able to speak and write in a manner that
is immediately clear. Without this ability, they are seriously handicapped in all their contacts, profession-
al as well as social. For everyday expression, therefore, proficiency in the use of English is essential.

Many in numbers are the engineering students who do not fully realize the importance of good English
to the graduate engineer. Indeed, good English is one of the most important tools which the engineer has
at his command. In a vast number of industries the only immediate method by which the engineer may
convey his ideas is by means of written inter-office correspondence. By far the greater majority of engi-
neering jobs require periodic and final reports by the engineer in charge, and very often an engineer is
hired for the sole purpose of surveying a certain set of conditions and then transmitting his ideas and pro-
posals to others in the form of a written report. The writing of effective papers and reports, therefore,
often constitutes the only means by which the ability of the engineer may be judged.

The head of a large engineering firm once made this statement, "I have over fifty excellent engineers
working for me, and not one of them can write an adequate report. I would gladly pay any one of them
double his salary if he could only write as well as he uses his handbooks." This indeed tends to cast a re-
flection upon our engineering schools of today, but actually it is the student himself who is to blame. Far
too many of us do not fully realize the importance of good English, and often wonder why it is even
taught in an engineering school. With this thought in mind, the student passes lightly through the course
without giving it much attention. As a result, while good engineering principles are attained, good English
is lacking, and the graduate is at once handicapped. It must be remembered that information and ideas
which cannot be adequately transmitted to others is as useless as a ship that has not been launched.

Since good English is a basic requirement in all engineering work, students should master the
language before they leave college. After graduation, skill in expression will not appear magically when
it is needed. It can be acquired only by forming the habit of using correct English both in and out of
classroom at every possible opportunity. It should be remembered that it is also of prime importance for
effective work in all other branches of the curriculum, and above all, as has been pointed out, in later
engineering work.

In this economic system of ours, as it exists to day, it is well for the engineering student to remem-
ber that his ultimate success lies in his ability to sell his ideas and opinions, and information—based on
sound engineering principles—to those who might employ his services. And to be able to adequately
accomplish this end, good English is one of the basic factors.
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Alumni News
Mort Hief, soph., Bill Bannister, soph.,

and Richard J. Kuehl, soph.

Abe Silverstein

Last December 17, the anniversary
of the first flight by the Wright
brothers, the Institute of Aeronautical
Sciences brought honor to itself and
to Mr. Abe Silverstein, Rose '29, in
having Silverstein as the Wright
Brothers Lecturer before that group.
His paper, "Research on Aircraft Pro-
pulsion Systems," summarized the
recent great achievements and the ex-
pected goals of the United States air-
craft propulsion field. Mr. Silverstein
has made important contributions to
this field.
Mr. Silverstein graduated from

Rose in 1929 with a B.S. degree in
Mechanical Engineering, and in 1934
he received an M.S. degree from
Rose. After his graduation he began
work with the National Advisory
Committee for Aeronautics (NACA) ,
and he has been with this organiza-
tion since. He has been Wind Tunnel
and Flight Chief since 1945, and di-
rects research in the altitude, icing
research, in supersonic wind tunnels
and flights at the Lewis Flight Pro-
pulsion Laboratory of the NACA in
Cleveland, Ohio. His work has in-
cluded cooling, operational, and per-
formance characteristics of jet-pro-
peller aircraft, turbojet, ram-jet, and
reciprocating engines, as well as the
problem of propellers under high alti-
tude and high power conditions.

Mr. Silverstein is 37 years old. His
mother lives in Terre Haute where
Abe was born. His father died some
years ago. Before entering Rose, he
attended Wiley High School. At Rose
his major activity was debating, but
at the present he is much too busy
for outside activity.

We are deeply indebted to Wing-
tips, a newspaper published by the
personnel of Lewis Laboratory, and
to Mrs. Silverstein, Abe's mother, for
information they gave us concerning
Mr. Silverstein.

George Kelsall

Recently an article in the New
York Times announcing the death of
George Avery Kelsall came to the at-
tention of officials at Rose Polytechnic
Institute.
Born in Louisville, Kentucky, Mr.

Kelsall was graduated from Rose in
1906. Up to the time of his death on
January 4, 1949, he resided at 70
Preston Street, Belleville, New Jer-
sey. A retired electrical engineer
formerly with the Bell Telephone
Laboratories, he was also a member
of the faculty of Upsala College of
East Orange, New Jersey.
Mr. Kelsall, who specialized in

mathematics and magnetics, was with
the Western Electric Company in
New York before transferring to Bell
Laboratories, where he remained for
thirty-three years .
In 1934 he conducted experiments

on electro-magnets using cores of an
iron-cobalt alloy. These magnets lift-
ed their own weight of pure iron.
The next year he was credited with
the discovery that by heat-treating
certain magnetic metals enormous in-
creases in permeability resulted.
Mr. Kelsall held a number of pat-

ents on inventions in his field and was
credited with nearly 100 inventions
improving electrical instruments.

Since retiring three years ago, he
had lectured on mathematics at Up-
sala College and at the Newark Col-
lege of Engineering. He was a mem-
ber of the American Institute of
Electrical Engineers and the Amer-
ican Physical Society.

Surviving are his widow, Mrs.
Hannah Diggles Kelsall; two daugh-
ters, Mrs. Helen K. Nickerson, a
member of the faculty at Wheaton
College, Norton, Massachusetts, and
Miss Ann L. Kelsall; a son, Avery C.
Kelsall of Louisville, who graduated
from Rose Polytechnic Institute in
1940; a brother, Dr. 0. N. Kelsall of
Louisville, and a grandson.

The next meeting of the Chicago
Rose Tech Club will be held in one
of the rooms of the Chicago Bar
Association, 29 South LaSalle St.,
Chicago, Illinois, March 17, starting
about six o'clock in the evening.

James E. Sheldon of And-

15 erson has been named
Dictrict Engineer of the

Crawfordsville district of the state
highway system, in which Terre
Haute is located. The announcement
was made by Samuel Hadden, chair-
man of the State Highway Commis-
sion.
Sheldon holds a B.S. degree in

civil engineering from Rose and was
employed by the Pennsylvania Rail-
road prior to World War I. He served
in the Army during that war and
since has been employed by the Indi-
ana State Highway Commission and
the Michigan Highway Department.
He previously served in the Craw-
fordsville district as assistant district
engineer. Recently he has been assist-
ant engineer of construction for the
Greenfield district.

J. G. White Engineering

18 Corporation has just noti-
fied The Technic that Fred

W. Springer died September 7 of last
year.

C. Derby McDaigh died25 January 12, 1949. He was
associated with J. W.

Beretta Engineers, Inc.
Carl E. Ehienhardt, for-

3 0 merly with General Elec-
tric Co. at Bloomfield,

New Jersey, has returned to Terre
Haute as secretary of the Winslow
Government Standard Scale Works,
Inc.

Continued On Page 34
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Fraternity Notes
Theta XI

Kappa of Theta Xi wishes to for-
ward their congratulations to the new
chapter at Indiana University. Alpha
Tau Chapter's installation was held
at on February 19, with mem-
bers attending from Purdue and Rose.
A formal installation ceremony in the
afternoon followed by a banquet and
dance was the schedule which proved
tS be a big success.

Congratulations also to ur gradu-
ating members: Bill Berling, Robert
Somers, Otto Andres, Kenneth Arn-
ey, Gerry Miller, Lenny Silverman,
and Albert Silverman. We wish all of
you pod luck in your new jobs.
More congratulations, this time to

the men who lost jewelry. Bob
Royer's pin went to Miss Carol
Pierce; John Smith is now engaged to
Miss Helen Hattix; and Tim Kelley
is slated to wed Miss Barbara Allen
sometime this spring.
Our main social event after the wild

Christmas holidays was a stag party
held at the house on February 11. It
was very well attended and it was
suggested that such a class in "fluids"
be held more regularly. Dr. Sousley
and Mr. McDonald held the title of
Chaperan:
Theta Xi again extends its hand to

our new pledges, Dave Kennedy,
John Anderson, and Roger Hart.

Sigma Nu

Mr. and Mrs. Robert Briggs of
South Bend are the proud parents of
a baby boy born last January 22. He
has been named Robert Fordyce and
weighed seven pounds and twelve
ounces at birth. Another potential
man for Beta Upsilon.
Brother Robert Bohrman, who re-

cently moved into the fraternity
house, passed out cigars a few weeks
ago. Bob "pinned" Miss Harriet
Reifel of Indianapolis.
Beta Upsilon is in the process of

looking for a new house, as yet
nothing definite has been planned.
We are just looking toward the fu-
ture. Several Terre Haute houses
have been inspected by our "house
committee" but none were satisfac-
tory.
Beta Upsilon now has its own

bowling team which competes weekly
with other teams from Rose. The
memI- rs of our team are William
Miller, Robert Atherton, Jack Mar-
shall, Harold Skelly, and William
Slagley.

Brother Andy Hallden evidently
likes the wide open spaces. He re-
cently moved to a tarm just east of
Rose Poly. Perry Ray, one of our
more active members while in school,
returned to the house for a short visit
a few weeks ago. We forgot to ask
him if he is still putting out his pin.
That National Broadcasting Com-

pany honored the Sigma Nu fraterni-
ty last month by dedicating a program
of dance music to Sigma Nu. The
program originated at Frank Daley's
Meadowbrook in New Jersey and
featured the orchestra of Ray An-
thony.

Brother Jim Schwier recently sold
his old jalopy and purchased a new-
used Chevrolet. Missouri isn't very
far away with a good car we hear.
The chapter is still sending pack-

ages to Luppo in Holland. Luppo, a
war orphan, has been adopted by the
chapter. Many letters are received
from the boy but somehow the men
at the house seem to have trouble
answering all of them.
Lambda Chi Alpha
A new slate of officers was elected

at the January 3 business meeting.
The following men were elected to
head the fraternity for the next two
terms: Dave Smith, President; Dick
Fairbrother, Vice-President; Bill 
ton, Secretary; •I .1 Lange, Treas-
urer; Aaron Hogg, Ritualist; Jim
Boyd, Social Chairman; and Bill Atto,
Rush Chairman. Installation cere-
monies were held at the following
meeting.
Theta Kappa extends its congratu-

lation to the members who graduated
January 22, 1949. LeRoy Peterson,
one of these graduates and former
president, has been given a fellowship
which will enable mIt continue his
studies at the Speed Institute in
Louisville, Kentucky. The other men
who graduated with this class were
Ed Bollinger, Al Kiefer, Bob Devlin,
and Wayne McCoy.
During the vacation between terms

brothers Ray Sumerlot, Don Inman,
Carl Wokasien, and Aaron Hogg
journeyed southward via .I
stopping off at Georgetown Universi-
ty, the University of Tennessee, and
last of all at Georgia Tech. They have
reported back that the study hours
at Georgia Tech rival those at Rose,
but of greater interest was their dis-
closure that the women outnumber
the men at Georgetown.
Members are reminded of the State

Conclave to be held in Indianapolis
unI- r the sponsoriship of the Ind
apolis Lambda Chi Alpha Alumni As-
sociation on March 19, 1949. Leroy
Wilson will speak at the luncheon and
in the evening a dance will be held
at the Murat Temple.

Alpha Tau Omega
On the weekend prior to Valen-

tine's day, the fraternity paid homage
to the patron saint of all pin-givers,
S.11 and chain men, and other 
cellaneous female admirers. A pil-
grimage was made to •- ••s
Cabin, and the evening whiled away
in terpsichorean endeavor, gab-fests,
and general hilarity—this last term
includes activities too numerous to
mention.
By way of maintaining the seasonal

atmosphere, the hall was well gar-
nished with hearts, arrows, and gaily
colored streamers. Comic valentines
were attached to the programs, and,
in some cases, the character depicted
stared knowingly into the eye of his
flesh and blood counterpart.
Keynoting the entertainment for

the evening, Maestro Jim Morris led
the Friday-Night-Kazoo-Club in sev-
eral ear-splitting renditions of Rimsy-
Ripshiscorsetars "Ode to an Alley-
cat."
The fraternity's guests for the eve-

ning included Dr. and
Kircher, Mr. and Mrs. Gordon K.
Haist, and Mr. and Mrs. William
Hollis.
The chapter wishes to extend its

hand in warm welcome SP Mace,
whI was recently pledged.
For the fourth straight year, Terre

Haute was selected as the site of the
Annual Province Conclave. Five hun-
dred ATO's from the chapters of
Province 17 were in town for the
occasion. The Rose chapter again
has had the opportunity of meeting
with their brothers from DePauw, In-
diana, Illinois, Northwestern, Purdue
and Monmouth.
Events for the day included the

afterrioon banquet and the formal
dance in the evening. In addition to
the normal events than usually trans-
pire at a banquet of this type; trophies
were awarded for the three best
chI ral' groups, the chapter with the
mI st number of men present, the
chapter with the most numI-
•n-miles traveled, and the chapter

having the best news-letter. The
province Thomas Arkle Clark award
winner was named.

Page 16 Tim Roez Ticouric



,-
, ,•,,,,;• t; .;"

;, • , fi•-5- ;- /re,;-di...,--, - as

• - • 4,.. , ,•:-.; Z4 • • ,fr
'''_

- /7, ---,.,..4...
,,-

tt
•••••=1

-

•••••••••••,...7"
— •••••

Om • •

••••••• ••

• 1.0.1

• ••••

•••••,

y •
•

•••

- , - • • •

I,•- ;/ - •

-
• r

•---• •••
••••.• •

• • •

r

 -

Aerial cable gets pro-_
tective wrapping before
going underground.

A highway near Ann Arbor, Michigan, was being

widened. This meant that a telephone pole line

had to come down. But the cables it carried were
too busy and too important to be cut. They had
to remain in constant use.

Telephone engineers got busy.

Within two months, cables along the five mile
stretch were "buried alive" —with every circuit
in service all the time. Every inch of cable was
given a protective wrapping to make it suitable
for underground use. Streets, highways and rail-
road tracks were crossed. Work was done at
night to avoid busy-hour traffic. Yet not a single
telephone call was interrupted.

The skill and initiative of the telephone en-
gineer are important reasons why America has
the finest telephone service in the world—at the
lowest possible cost.

BELL TELEPHONE SYSTEM
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cause fuel oil for diesel operation was
not readily available. As undeveloped
water-power sites became economic-
ally less desirable, steam staions less
costly and their efficiency higher, and
as fuel oil and natural gas became
more generally available through
pipe lines, steam stations rapidly out-
grew hydro-electric stations in num-
ber and capacity. Today very few
water-power sites in the United
States can be developed at such low
cost as to be competive with steam
stations in economic energy produc-
tion. For this reason, hydro-electric
developments of recent years have
almost all been undertaken by gov-
ernment agencies, which are in a
position to include in the projects
other considerations, such as navi-
gation, flood control, irrigation, con-
servtaion of resources, thus giving
them great social value.
As the water-power developments

within easy reach of the load centers
were utilized and it became neces-
sary to reach greater distances for
water power, only large developments

Continued From Page 7

could be considered, and stations of
less than 100,000 kilowatts became
the exception rather than the rule.
As station capacity increased, there
was a trend toward larger generators.
The modern steam-electric station

using turbines can be dated from the
installation of the Hartford Electric
Light Company in 1900 of a 2000 kilo-
watt unit which then was a large
machine. From that time until now,
progress in design and efficiency has
been both continuous and rapid. For
instance, the 1920 average coal con-
sumption per kilowatt hour generated
for all public utility plants was three
pounds. Today that figure has drop-
ped to one and four-tenths pounds
for the industry as a whole. The best
base-load stations can operate using
less than one pound of coal per kilo-
watt hour. The credit for these re-
markable savings is attributed to the
manufacturers of boilers and tur-
bines, who, through continuous re-
finement of design and materials,
have been able to raise steam press-
ures and temperatures from about 200

No matter how big the job
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A National Electric ProductR
will fit into your plans. See
National Electric for a
complete line of electrical

roughing-in materials.

WIRES-CABLES-CONDUIT

National Electric
Products Corporation

Pittsburgh 30, Pa.
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pounds at 600 degrees to 1250 pounds
at 925 degrees. In the meantime, en-
gineers have reduced generator losses
by 30 %. These losses, however, were
negligible in comparison with the
turbine and boiler losses before im-
provement.
Because of seasonal variations in

water flow there are very few loca-
tions today where an important mar-
ket can be supplied entirely from
water power. In most cases a saving
will be realized by combining water
and steam power. The saving results
from the combination of low operating
cost of water-power plants with the
low investment cost of steam stations.
Moreover, hydro-electric units in
themselves have certain valuable ad-
vantages when used in combination
with steam units. They start more
quickly than steam-driven uits, pro-
viding a high degree of stand-by
readiness in case of emergency. They
are also well adapted to maintenance
of frequency. Water turbines can con-
veniently be drawn upon to relieve

Continued On Page 20
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MON'T General Electric is not one business, but an organization

of many businesses, offering opportunities in virtually all

the professions. Here three G-E men brief the career

possibilities which the company offers to the marketing

specialist, the accountant, and the manufacturing trainee.

FUTURES IN MARKETING
C. H. Lang (Michigan), Vice President responsible for
all sales activities of Apparatus Dept.: "I believe that the
need for increased sales efforts to maintain the current
high level of business activity provides new and greater
opportunities in the marketing of industrial products.
Extensive training is offered in all phases of our marketing
program—selling, application and service engineering,
market analysis, and advertising and sales promotion."

CAREER IN FINANCE
H. A. MacKinnon, Assistant Comptroller and member of
Company Education Committee: "New products coupled
with the company's growth are providing excellent open-
ings in business management. Since 1919, our Business
Training Course and travelling auditors staff have pro-
vided direct channels through which young men have
progressed into all types of accounting and financial
management positions with General Electric?!

MANUFACTURING TRAINEE
Dick Saunders (Rochester): "As a member of the G-E
Manufacturing Leadership Program, I'm getting the know-
how of manufacturing through 'personal apprenticeships'
to seasoned managers. These varied assignments have
included sitting in on labor relations meetings, handling
grievances, taking time studies, establishing production
schedules, and operating machine tools. It's the best way
I know to learn the working of a complex business."

or further information about a BUSINESS CAREER with General Electric, write oWniurse,
Schenectady, N. Y.—a career in TECHNICAL FIELDS, write Technical Personnel Division, Schenectady, N. Y.

GENERAL ELECTRIC
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Poweli 14a4viona44:42a Continued From Page 18

steam plants for short time peaks to
save banking extra boilers.
To what extent a water-power site

can be developed economically in-
volves a thorough investigation of in-
dividual cases. An economic balance
must be struck between the steam
and water power to give maximum
economy. A unit could be installed to
absorb the maximum flow of a river
during a short period. The cost per
kilowatt hour installed would be low
but the use made of the equipment
would also be low. On the other hand,
a unit might be installed with only
enough generating capacity to take
care of the minimum flow of the river.
Obviously this is not the answer.
Somewhere between the two ex-
tremes there is an optimum value.
In a hydro-electric plant, transmis-

sion of the power to the consumer
generally becomes a large factor of
expense. As an example, power trans-
mission from Boulder Dam to Los
Angeles costs over $90 per kilowatt.
In fact, under present conditions it is
almost invariably more costly to
transmit electrical energy over wires

than to transport the equivalent fuel
to a steam station near the market,
that is assuming the full cost of the
development is charged to power.

Electrical transmission lines are
essential for three purposes: (1) to
transmit power from hydro-plant to
market, (2) to transmit power to load
centers from outlying steam stations,
and (3) to transfer power from one
power system to another in case of
emergency.
As the use of the power transform-

er has made the use of high voltage
transmission lines possible, it has al-
so introduced several difficulties into
power work. The transformer was
highly practical because it could
change a high voltage to a lower volt-
age without any moving parts. When
transformers were installed in the cir-
cuits, the early power engineers found
that the inductance of the transformer
itself caused some difficulties. In an
alternating current circuit, maximum
power will be realized when the volt-
age and current are in phase. Any
inductance present in the circuit
causes the current to lag the voltage.

•

HIGGIRS
AMERICAN

WATERPROOF
INDIA INK

Now available with

Cork and Curved
Quill Stopper

OR
Perfected Rubber
Dropper Stopper

Both type stoppers
available on

waterproof black.

When ordering from
your dealer, spodfy
the type stopper

required.

HIGGIEIS
leNli CO., LNG.

VOW 1 Vb.—.
Z7..7+1

IC%

uWt
dlluppe2 St:V/20Z

ected

,,,,te=pitooad _
AMERICAN INDIA 1.K

RIG rins
271 MATH STREET, BROOKLYN 15, .N. Y.

In other words, they would not reach
their peaks at the same time. Elec-
trical engineers call the cosine of the
angular difference between the cur-
rent and voltage, the power factor.
When this angle is zero and the co-
sine equals one, maximum power may
be realized. Power men try to keep
the power factor of their circuits as
near one as is possible. Large capacia-
tors are often used to cancel the ef-
fects of the inductance in the circuit.
The question of the frequency to

use in power transmission is no longer
a problem. In the United States 60
cycles has been accepted as the stan-
dard while 50 cycles is standard in
most foreign countries. Some railway
systems transmit their power at 25
cycles.
The only condition under which

any frequency other than 50 or 60
cycles might be considered for a new
project would be the case of a long
transmission of 300 to 600 miles. For
such long transmissions a frequency
of less than 60 cycles might be ad-
vantageous because the reactance of

Continued On Page 22

13i8wood's
The Sterling Store of Terre Haute

Since 1877

• GORHAM • TOWLE • WALLACE

• REED & BARTON • LUNT

• INTERNATIONAL

NATIONALLY ADVERTISED WATCHES

• OMEGA

• ROLEX

• ELGIN

• BULOVA

• HAMILTON

• WALTHAM

Siswood's
20 N. 6th
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DE PO1V77 cot
For Students of Science and Engineering

PRODUCING METALLIC TITANIUM

FOR INDUSTRIAL EVALUATION

Du Pont group research

developed a pilot plant with

daily capacity of 100 pounds

Du Pont research has just made

available to industry what may be-

come one of America's key structural

materials, titanium metal. Midway

in density between aluminum and

iron and with an especially high

melting point, silvery-white titanium

offers an extraordinary combination

of strength, lightness, corrosion re-

sistance and hardness.

Titanium is the ninth most com-

mon element. But it has been slow

in coming into its own as a metal be-

cause of the difficulty of separating

it in pure form from its ores.

Men pictured on this page were members of

titanium research team. E. L. Anderson,
A.B.Ch., Brigham Young '40; J. B. Sutton,
Ph.D.Phys.Ch., West Virginia '35; A. R.

Conklin, M.S.Phys.Ch., Georgia '40, are

shown inspecting 300 lbs. of Du Pont titanium
metal sponge.

Du Pont scientists first began to

probe the possibilities of metallic ti-

tanium in the course of their long

experience with the titanium oxide

pigments. Their research was inter-

rupted by World War II. Meanwhile,

the U.S. Bureau of Mines laborato-

ries succeeded in producing the metal

for research purposes.

After the war, Du Pont scientists

developed a process for the produc-

tion of ductile titanium metal that

can be scaled up to meet commercial

demands. The research team that

mastered the complex problem con-

sisted of chemical engineers special-
izing in design and production, as

well as chemists and a metallurgist.
In September 1948, a pilot plant was
opened with a daily capacity of 100

pounds. Titanium metal is now being

produced in sponge and ingot form.

Samples are available to industrial

and college laboratories with research

projects in related fields. Studies of

methods for forming, machining and

alloying are under way.

Exhaustive studies will be neces-

sary before the many possibilities of

titanium metal can be known. Be-

cause of its high ratio of strength to

weight, early uses may be in airplane

power plants and structural parts.
Its hardness and rust-resistance rec-

ommend it for railroad transporta-
tion equipment, marine power plants
and propellers, and food packaging

equipment. Its high melting point
suggests use in pistons, and its re-
sistance to electric currents points to

electronics. Titanium wire may be
used for springs and titanium sheet
for such highly stressed parts as

microphone diaphragms.

Your Opportunity in Research

The commercial development of ti-

tanium metal is a typical example of

Du Pont research in action. How-

ever, the Pigments Department,

which worked out the process, is

but one of the ten Du Pont manu-

facturing departments. Each con-

ducts continuous research. Each is

operated much like a separate com-

pany. Within these "companies"—

whose interests range from heavy

WRITE TODAY for ''The Du Pont Company and the College Graduate 11

MaRc.H, 1949

C.M.Olson, Ph.D.Phys.Ch., Chicago '36, and

C. H. Winter, Jr., B.S.Ch.E., Virginia 
Poly-

technic Institute '40, removing 100-lb. 
titan-

ium ingot from furnace in heat-treating 
study.

chemicals to plastics and textile fi-

bers—college trained men and wom-

en work in congenial groups where

they have every opportunity to dis-

play individual talent and capa-

bilities. Who knows what their con-

tributions will mean in the future

to science and the world!

R. C. Reidinger, B.S.Ch.E., Princeton '47, and

T. D. McKinley, B.S.Ch., Worcester Po
ly-

technic Institute '35, making a test of the hard-
ness of ingots of Du Pont titanium metal.

THIS BOOKLET WILL HELP YOU

PLAN YOUR CAREER

Send for your personal
copy of "The Du Pont
Company and the Col-
lege Graduate." De-
scribes opportunities
for men and women
with many types of
training. Explains how

individual ability is recognized and re-

warded under the group system of oper-
ation. Address: 2518 Nemours Building,
Wilmington, Delaware.

a
BETTER THINGS FOR BETTER LIVING

. . . THROUGH CHEMISTRY

More facts about Du Pont — Listen to "Cavalcade

of America" Monday Nights, NBC Coast to Coast
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execution of your

printing requirements
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Moore-Langen
Ptg. & Pub. Co.

140 North 6th St.

TERRE HAUTE, IND.

poweit efiladvimaaan Concluded From Page 20

the line decreases directly with the
frequency, resulting in higher load
limits, transmission efficiency, and
better regulation.

Full advantage of low frequency
can be realized, however, only when
the utilization is at low frequency. If
the low transmission frequency must
be converted to 60 cycles for con-
sumption, most of the advantage is
lost because of limitations of terminal
conversion equipment.

Long distance direct-current trans-
mission has also been considered. It
offers advantages that look atractive,
but present limitations in conversion
and inversion equipment make the
prospect of any application in the near
future unlikely.

In selecting the transmission line
voltage, consideration should be given
to the present and probably future
voltage of other lines in the vicinity.
The advantages of being able to tie
together adjoining power districts at
a common voltage will frequently
outweigh a choice of voltage based
on lowest immediate cost. If the con-
templated transmission line is remote
from any existing system, the choice
of voltage will follow a complete
study of all factors involved.

When choosing a conductor for
transmission in the lower voltage
ranges the conductor cross section
varies inversely as the square of the
voltage. Thus if the voltage is
doubled, the cross section of the con-
ductor for a given energy loss in the
conductor will be quartered. This
saving in conductive material for a
given energy loss becomes less as the
higher voltages are reached. This is
due to leakage across the insulators
and leakage through the air, common-
ly known as corona discharge. Corona
discharge may be identified by a hiss-
ing sound and by its glow which is
visible in the dark. Diameter of the
conductor will be quartered. This
between the conductors, and atmos-
pheric conditions determine the
amount of corona discharge in a given
situation. The power losses due to this
discharge varies as the square of the
line voltage above the voltage neces-
sary to start the discharge. In addition
to corona discharge, the charging
current for a given transmission line
increases as the voltage is increased.

Electrical transmission lines are

constructed of stranded copper, hol-
low copper, and aluminum cable with
steel reinforcement. Resistance, skin
effect, inductive reactance, and
capacitive reactance all have to be
considered in line design. Electrically,
a transmission line may be considered
as a series of inductances with a
capacitor to ground at each terminal
connection. Due to these electrical
qualities a given transmission line has
a certain time constant. That is, if
a pulse of electricity is fed into the
input end of the line, a definite time
interval will be required for the pulse
to reach the other end of the line.

Near strokes of lightning are often
dangerous to power lines. Often a
cloud may charge a line merely by
induction. This charging causes the
line voltage to decrease. As the
charge is released the line voltage
increases, often causing damage to
electrical equipment. Often insulators
will arc-over due to this increased
voltage and then continue to arc when
the surge has died. Also, these pulses
often cause damage to the first few
turns of a transformer. For that rea-
son the first few turns are especially
insulated.

After the electrical power has
reached its destination, it is distrib-
uted at a low voltage. The power
companies have developed many
automatic circuits for use in case of
failure of one distribution system.
The control circuits of the power
companies are many and varied.
Completely automatic switching is
provided for in most cases to protect
the equipment instantly in case of a
short circuit. Electrical power system
networks are very intricate and fas-
cinating. For instance a load dispatch-
er is constantly on duty to switch
circuits, correct power factor, etc.
This dispatcher communicates with
various strategic points by means of
carrier current telephony. Since 1886
and the first alternating current sys-
tem employing transformers at Great
Barrington, great strides have been
made in electrical power trans-
mission. Today we have three phase
transmission systems which further
improve service. The price of electric-
al power has steadily decreased al-
though the actual service has in-
creased. Inexpensive electrical power
is dynamic proof of the wonderful
age in which we live.
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STRESS RELIEVING

Temperature Ranges Required for Pressure Vessels
at BLACK, SIVALLS & BRYSON, Inc.

Demonstrate Controllability of aWS
Safety codes govern many of the manufacturing and
testing methods. for pressure vessels. One of the most
important processes, stress relieving, requires precise
control of temperatures throughout the cycle—just the
type of temperature control to be found in thousands
of industrial applications of GAS for heat treating.

Specialists in the manufacture of pressure vessels
depend on GAS for heat processing of all types. The
pioneering firm of Black, Sivalls and Bryson, Inc.,
Kansas City, uses GAS in the manufacture of tanks,
valves, pressure vessels and safety heads. President
A. J. Smith says,

"Throughout the past 25 years we have
depended on GAS to provide the exacting

AME

temperatures for our work. In many of our
plants we have developed special GAS equip-
ment; our large stress-relieving furnace at
Oklahoma City is a typical example."

In this large furnace the GAS control system is ar-
ranged to provide temperatures up to 1200° F. for any
time-cycle required. Automatic regulators and record-
ing pyrometers assure maximum fuel efficiency while
the flexibility of GAS is an important factor in main-
taining production schedules on vital equipment.

Stress-relieving is just one of the applications of
GAS for heat processing. You'll find hundreds of
other uses for the productive flames of GAS—they're
worth investigating.

00000. 1° 611.1

Vet 
igffia9

INDUSTRIAL 
HEATING
FOR ALL

One of the largest stress-relieving ovens
in the United States, this installation at
Oklahoma City is 77' long, 12' wide, 181
high—Gas-fired and equipped with record-
ing pyrometers.

ICAN GAS ASSOCIATION
420 LEXINGTON AVENUE

MARCH, 1949

NEW YORK 17, N. Y.
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it uses the area of an indentation
caused by a predetermined load to
measure hardness. A Knoop Indenter
which is a diamond so ground that it
permits hardness determination of
exceptionally hard and brittle mater-

Continued From Page 11

The Ref lectscope,

using supersonic en-

ergy, being used to

check freight car

wheels and bearings.

ials without cracking or spalling the
surface is used. For micro-hardness
testing a load of 25 to 3600 grams is
employed and the resulting indenta-
tion varies from about 2 to 600
microns in depth. A microscope is

partners in creating
Engineering leaders for the last 8 I 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

used to locate an area of a few square
millimeters where the indentation is
to be made and the load is applied
electrically to eliminate the human
factor. The hardness is determined
by measuring the length of the in-
dentation and using that value in an
empirically developed equation. In
research work this instrument is in-
valuable because of the ease and pre-
ciseness with which an extremely
minute area may be located for hard-
ness determination.

Internal flaws such as voids, segre-
gations, or laminations have long
been a source of trouble to manu-
facturers who machined their parts
from castings or rolled shapes. To
date X-ray examination has been the
only method of detecting these flaws,
but X-ray equipment is expensive,
bulky, and not to be classed as port-
able. Another approach to this prob-
lem has been made by the Sperry
people with an instrument designed
to utilize supersonic energy. The Re-
flectscope uses the same principle
that is used in Radar, that is, a pulse

Continued On Page 26

"The Fountain Pen Store"

VIQUESNEY'S

Drawing Equipment

and

Supplies

644 Wabash - 815 Ohio

TERRE HAUTE,

INDIANA
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r'—The real essence of work is concentrated energy "—WALTER BAGEHOT

Why construction gets better all the time

WHERE ROADS were once built a shovelful at a time . . .

today mammoth earth-movers handle a ton of earth at a

time. Mobile cranes swing 20 tons at the flick of a switch.

Giant crushers grind 150 tons of rock an hour. Traveling

concrete mixers place entire batches as they go.

These are just a few of our improved powered tools of

today that do a better job of construction faster and easier.

They help provide us with critically needed new housing

and business buildings. . . with super-highways and air-

fields for safer, smoother travel. And these tools are ours

today because of better materials. . . and continuing re-

search.
Alloy steels, for example, give them greater strength to

resist shock and abrasive action. . . stamina to overcome

the strain of day-by-day speed-up demands. And modern
oxy-acetylene processes for welding and flame-cutting speed
production of these better products of better steel.

Carbon is in the picture, too. In the form of electrodes,
it's essential both to the production of alloy steels and the

making of calcium carbide. . . from which comes acetylene
gas for welding. Also, a chemical known as an amine pro-
vides a wetting agent for asphalt. . . speeding construction
by making the asphalt stick more easily and firmly to its
crushed rock base.

The people of Union Carbide produce these and many
other materials essential to today's better building and con-
struction. They also produce hundreds of other materials
for the use of science and industry, to help meet the needs
of mankind.

MEE: You are invited to send for the new illus-
trated booklet, 'Products and Processes," which
describes the ways in which industry uses UCC's
Alloys, Chemicals, Carbons, Gases, and Plastics.

UNION CARBIDE
AND CARRON CORPORATION
30 EAST 42ND STREET iTTRA NEW YORK 17, N. Y.

Trade-marked Products of Divisions and Units include

ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • PREST-O-LITE Acetylene • LINDE Oxygen

BAKELITE, KRENE, VINYON, and VINYLITE Plastics • SYNTHETIC ORGANIC CHEMICALS • PYROFAX Gas

ACHESON Electrodes • NATIONAL Carbons • PRESTONE and TREK Anti-Freezes • EVEREADY Flashlights and Batteries
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of highly directional supersonic
energy is sent into the material and
the time required for the pulse to
return is measured. A flaw such as a
lap, void, or segregation changes the
acoustic impedance of the material
and causes a portion of the pulse to
be reflected at that point. This re-
flected portion returns to the trans-
ducer before the rest of the beam and
causes a pip on the screen of the
cathod ray osciliscope.

The transducer transforms electri-
cal energy into acoustical energy and
using frequencies from 0.5 to 5.0
megacycles sends a pulse of acousti-
cal energy of one to ten micro-seconds
duration into the sold. After each
pulse the generator stops and the
system waits for the returning ener-
gy. The returning pulse mechanically

• 

stresses the crystal in the transducer
and so by an inverse Piezo effect
generates a small voltage which is
received by the amplifier and fed to
the osciliscope.

The sweep of the cathode ray indi-
cator is adjustable to suit the size of
the piece being tested. Superimposed
on the sweep is a timing pulse that
may be adjusted to any convenient
scale to measure the distance to the
flaw indicated. This timing pulse is
calibrated by placing the transducer
on a piece of known dimensions and
adjusting the pulse until a easily used
scale is found.

Energy dissapation within the piece
is so small that detection of flaws in
a ten foot piece is as easy as detection

in a piece a few inches long. If, how-
ever, the transducer is placed on a
dry surface only a small amount of
energy will be transmitted through
the junction because of the great
difference in the acoustic impedances
at that junction. Any liquid that will
wet the surface will act as an imped-
ance matching device and will reduce
the loss at the junction to a negligible
amount. A thin transformer oil, ben-
zene, glycerine, or even soap suds has
served satisfactorily.

This method of inspection for sub-
surface flaws has certain definite
advantages; machining a piece from a
blank that contains a flaw can be pre-
vented, inspection of parts already
assembled can be performed, and de-
fects at a depth of 25 feet can be
easily found.

Louisville Bridge & Iron
Company

Incorporated 1865

Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings

Stock Steel for Prompt Shipment

Offices: 1 1 th and Oak Streets

Louisville Kentucky
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How to get oil

from under the sea

OUT of sight of land, miles offshore in the

Gulf of Mexico, oil is now being brought

from under the bottom of the sea.

Through its subsidiary, the Stanolind Oil and
Gas Company, Standard Oil undertook to de-
velop this new source of oil to help fill the grow-
ing need of Americans for petroleum products
of all kinds. Offshore drilling presented our
technical men with brand-new problems. These
were solved so successfully that oil hitherto
unavailable is beginning to flow to refineries,

and products made from that oil are helping

meet the public's huge demand.

This is important news to an oil-hungry na-

tion, now and for the future. It is also a tribute

to the ingenuity and skill of the Stanolind Oil

and Gas Company men who engineered the

project. There are places in Standard Oil for

other men who, in the research and operating

departments, can help find new ways to provide

more and better petroleum products.

Standard Oil Company I
(INDIANA)

STAN DAR D

STANDARD
SERVICE
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ATHLETIC GOODS CO., Inc.

The Newest and Most

Complete Sporting

Goods Store In

Indiana

IT PAYS TO

PLAY

726 Wabash Ave.

Terre Haute

Indiana

RESEMtCH ANII) DEVELOPMENT Continued From Page 13

been drilled which struck a good
flow at hot water at 390 feet. The
stretch will soon be completed and
in operation.
The hot well-water itself is not run

through the roadway piping. Instead,
a coil of two-inch pipe is submerged
deep in the well-water, which tests
at 190 degrees, about 20 degrees be-
low boiling temperature. In effect. the
well serves as a boiler. A pump sends
ordinary water and anti-freeze
through the well coil, where it is
heated or reheated to not less than
160 degrees.
A two-inch pipe runs from the well

to the pavement, and then parallel to
the road for a distance of about 400
feet. In the pavement slab are em-
bedded 15,000 feet of three-fourth-
inch wrought iron pipe, made up into
one grid for each of a series of 30-
foot road panels. Each of these 15
panels is connected with the two-inch
water main by valves.
The pipe carried a coating of asp-

halt before being laid in the concrete.
Wrought iron was used in the in-
stallation because of its resistance to
corrosion and because its coefficient

"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

SHOE REPAI9II1G

Stafford Hat ond Shoe Sanitathun

108 No. 7th St. C-1654

of expansion is virtually the same as
that of concrete, thus keeping the
bond and minimizing the danger of
cracking the concrete.
The two-inch main and the series

of grids comprise a closed circuit
through which heated water is pump-
ed, the valves insuring an even flow
of water through each grid. Thus the
whole eight-inch slab of road concrete
is warmed to snow melting tempera-
ture.
The pump, thermostatically con-

trolled, automatically begins to circu-
late the water when air temperature
drops to freezing and continues to
operate until the temperature rises
above freezing. Another pump draws
water from the well since it loses its
heat value as the cool water flows
from the road through the heat trans-
fer coils. Hot water then bubbles
from the earth back into the well.

This type of heating, with a boiler
used to heat the water, has been in-
creasingly popular in residential,
industrial and business construction.
During the past few years it has been
brought outdoors in many installa-

Continued On Page 30
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Mercury, "messenger of the gods," was slow compared wi
th

Ultrafax —which moves at the speed of light.

This rrsessenger

delivers a mi§On worcis a frii4iede
Recently, at the Library of Congress, a
distinguished audience saw documents
flashed across Washington by a new
means of communication . . . and repro-
duced before them in facsimile.

This was Ultrafax in action—a super-fast
television communications system developed
at RCA Laboratories. Reproductions of any
mail—personal, business, or military. ... in-
cluding police descriptions, fingerprints, bank
drafts, government records—can travel at
186,000 miles a second!

Material to be sent is placed before an
RCA "flying spot" scanner, and transmit-
ted by ultra-high frequency radio signals.
Miles away the pictures appear on a pic-
ture tube and are photographed. Nega-
tives are ready for printing or projection
in 40 seconds.

Eventually, when Ultrafax comes into
commercial use, a complete Sunday paper—
every word, and every single picture—may
cross America in 60 seconds . . . a letter in
the twinkling of an eye.

Science at work...

Ultrafax is but one of scores of major
achievements pioneered at RCA Labora-
tories. This leadership in the fields of
science and engineering adds value be-
yond price to any product or service of
RCA and RCA Victor.

Examples of the newest developments in
radio, television, and electronics may be seen
in action at RCA Exhibition Hall, 36 W. 49th
St., N. Y. Admission is free. Radio Corpora-
tion of America, Radio City, N. Y. 20.

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 producing 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.

12111700 COAPADORATIOArol AMEAPAICA

Wor/d Leader in Radio — 7e/evts-ion
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HERM RASSEL

Tailor and Haberdasher

Crown Hat Shop

15 South 7th

  RESEARCH AND DEVELOPMENT Continued From Page 28

31

tions to winter-proof sidewalks, air-
ports private driveways and filling
station areas. A private road opened
last winter near Boston has a 600-
foot-long two-lane driveway protected
by embedded wrought iron pipe coils.
The natural hot water at Klamath

Falls in Southern Oregon is widely
used by residents. It has been tapped
to heat 400 homes, a swimming pool,
two hospitals, a high school, a new
office building, several apartment
houses, business buildings, and a
newly-constructed $3,000,000 veterans
hospital. It is used for sterilizing dairy
and soft drink bottles. Ranchers out-
side the town use it to heat their
poultry sheds and green houses and
to warm drinking water for their
stock.

New Atomic Clock Developed

An atomic clock — invariant with
age and for the first time independent
of astronomical observations — has
been developed. The clock is based
on a constant, natural vibration fre-
quency of atoms in the ammonia
molecule.

e 
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FLORIST
129 SOUTH SEVENTH
TERRE HAUTE, INDIANA

FLOWERS FOR ALL OCCASIONS

Phone C-1425

• Nationally

• Silverware

T1NNI NAUTILI 110ST 1111ENESTIIIG 110111 

612 WABASH AVE.

Terre Haute's Leading jewelers for
Famous Watches

• Crystal • China

Use Hillman's Easy Budget

Pay Plan at No Extra Cost!

• Fine Diamonds

• Giftware

This first atomic clock has run
with a constancy of better than one
part in 20 million and is already be-
ing improved. By use of the proper
atomic system a potential accuracy
of one part in ten billion is theor-
etically indicated.
Because it is a standard of fre-

quency as well as of time, the new
method may be applied to the precise
control of radio frequencies, eliminat-
ing the "drift" allowances in present
bandwith allocations, and thus pro-
viding additional room in the ultra-
high-frequency bands. The maximum
utilization of available space in the
radio spectrum depends on the ac-
curacy with which the frequency of
an individual station can be cont-
rolled. Such control would also make
possible the permanent establishment
of radio channels on such an exact
basis that tuning could be made as
automatic as the dialing of a tele-
phone.
Improvement of the accuracy of the

atomic clock will make it useful in
several fields of pure and applied

Concluded On Page 32
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PIPE REPAIRING

BIEL'S
Terre Haute's Pipe House

420 Wabash Ave.
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Change
Your

Mind...
Most of us have, at
one time or another

by J. L. SINGLETON
Vice-Pres. and Director of Sales,
General Machinery Division

ALLIS-CHALMERS MANUFACTURING CO.

(Graduate Training Course 1928)

You may be one of those men who knows
exactly the sort of work he wants to do
when he finishes engineering school. I

did. I was going into
straight engineering
work. But I became a
salesman.

I've noticed since
that it's not unusual
for Graduate Training
Course students at
Allis-Chalmers to
change their minds.

Here, opportunities have a way of seeking
out a man according to his ability. Some-
times these opportunities are in fields that
he had not fully understood or considered
before. There are so many kinds of work
to do here that a man is almost sure to
end up in work that will bring him the
most in personal satisfaction and ad-
vancement.

J. L. SINGLETON

Opportunities in Selling

For example—sales. Not every engineer
is a salesman, but at Allis-Chalmers every

Rotary Kilns are the most gigantic of all
machines. Allis-Chalmers has designed
and built kilns up to 475 feet in length,
12 feet in diameter—supplies all basic
machinery for complete cement mills and
processing plants.

MARCH, 1949

One of the three 80,000 kw Allis-Chalmers steam turbine generating units now in service

in a big mid-western power plant. A fourth unit is being built, and a fifth is on order.

salesman is an engineer. Engineering
plays a vital part in the sale of a big steam
turbine, a cement plant—or even a mul-
tiple V-belt drive.

There's a thrill in landing orders—
really big ones, such as two 115,000 HP
generators for Hoover Dam—all of the
rolls and purifiers for the world's newest
and most modern flour mill—the world's
largest axial compressor for use in a
supersonic wind tunnel, or volume sales
of small motors, pumps and drives. Orders
like these come through teamwork of en-
gineering, manufacturing skill, high-level
salesmanship and merchandising. It's
good to be a member of such a team.

If you have ability and a leaning toward
sales work, you'll have plenty of chance
to test and develop it at Allis-Chalmers
during your Graduate Training Course.
Then you take your place in a Coast-to-
Coast sales organization—perhaps even
in a foreign office.

Many Fields Are Open

Or, maybe you'll change your mind. Re-

search and development—or manufac-

turing—or design engineering may prove

your field. The point I want to make is,

all of these things are open to you at

Allis-Chalmers. This company is in in-

timate touch with every basic industry:

mining and ore processing, electric power,

pulp and wood products, flour milling,

steel, agriculture, public works.

The Graduate Training Course here

doesn't hold you down. You help plan it

yourself, and are free to change as you go

along. You work with engineers of na-

tional reputation—divide your time be-

tween shops and offices—can earn ad-

vanced degrees in engineering at the

same time.

Those are some of the things that ap-

pealed to me 23 years ago. They're still

good.

Write for details of the Allis-
Chalmers Graduate Training
Course — requirements, sal-
ary, advantages. Representa-
tives may visit your school.
Watch for date.

ALLIS-CHALMERS MFG. CO.

Milwaukee 1, Wisconsin

Front-line man on the A-C team that designs, builds

and sells basic machinery to all industry.

ALLIS-CHALMER
One of the Big 3 in Electric Power Equipment—Biggest of All in Range of Industrial Products
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RESEARCH AND DEVELOPMENT Concluded From Page 30

science. The lengths of the mean solar
day, used in astronomical measure-
ments, fluctuate as much as one part
in 20 to 30 million, because of varia-
tions in the rate of rotation of the
earth on its axis. The variation in
present time standards, due to those
fluctuations, causes errors in the loca-
tion of heavenly bodies and in studies
of their orbits and motions. The
atomic clock offers the possibility of
an invariant master clock against
which the variation in the earth's
time-keeping could be measured. An
absorption cell on an atomic clock
could, for some purposes, take the
place of an astronomical observatory.

The principle used in the atomic clock
should also greatly improve long-
range navigation and communication
systems, precise surveying, military
map-making, and systems where
atoms can serve as electronic com-
ponents, such as in radio filters, tele-
phone relays, and radar.

The atomic clock consists essential-
ly of a quartz crystal oscillator, a fre-
quency multiplier, a frequency dis-
criminator, and a frequency divider,
all housed in two small cabinets on
the top of which are mounted a
special 50-cycle clock and a wave-
guide absorption cell.

DRINK

ft.6Z
IN BOTTLES

"The Pause That Refreshes"

COCA-COLA
BOTTLING COMPANY

924 Lafayette Ave. C-7094
1/4 

HUNTER, GILLUM & HUNTER, Inc.

GENERAL INSURANCE—

BONDS

Phone C-1400

16 So. 7th St. Terre Haute

Ship-Steering Recorder

A new instrument, which automat-
ically and continuously records a
ship's course, has been developed re-
cently by engineers.
The "ship steering recorder" marks

the ship's rudder position and com-
pass direction, and calculates any
deviation from the set course on a
moving roll of paper. Nine of the in-
struments have been delivered to the
U. S. Navy for experimental installa-
tion in several destroyer and sub-
marine chart rooms. The device can
detect an error in course as slight as
two-tenths of a degree.

Look To . . .

JOSEPH'S

Store For Men
636 Wabash

For New Styles

Greater Selection

Greater Values

In Men's Apparel

1/4 

GENE PERRY
All Kinds of Insurance and Bonds 128 S. Sixth St. - C-2277
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THAT'S WHAT ESTERON 245 Is to tough, stubborn weeds
and woody growth.

Weed and brush control along highways, power lines and
other utility right of ways is important. Esteron 245, a close
cousin of 2,4-D, was developed for weeds found resistant to
that well-known compound. It is particularly effective
against woody growth, osage orange, gum, brambles, hickory
and oak.

An unusual feature of this plant hormone-type weed killer is
that it kills by chemical action which accelerates the normal
growth processes, resulting in death of the plant.

The development of Esteron 245, following Esteron 44 and
2,4-D, is indicative of the unceasing effort to better things
that is characteristic of Dow research.

Dow produces more than five hundred essential chemicals
from plants located in Michigan, Texas, California and
Ontario, Canada. These include agricultural chemicals, the
Dowicides (including PENTAchlorophenol—the chemical
that increases the life of wood many years) plastics, which is
becoming a by-word in everyday living, as well as major
industrial and pharmaceutical chemicals.

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN
New York • Boston • Philadelphia • Washington • Cleveland • Detroit • Chicago

St. Louis • Houston • San Francisco • Los Angeles • Seattle
Dow Chemical of Canada, Limited, Toronto, Canada

Esteron 245 destroys or

inhibits herbaceous and
woody growth, spares
grass and allows the es-
tablishment of good sod.

CHEMICALS INDISPENSABLE

TO INDUSTRY AND AGRICULTURE

MARCH, 1949 Page 33



Terre Haute's Largest

Selection of

j111101447

SHIRTS, TIES,

HANDKERCHIEFS

AND UNDERWEAR

CARL WOLF, Inc.

631 Wabash Ave.

S.

\ ALUMNI NEWS Concluded From Page 15

37
Mr. and Mrs. Clyde Crom-
well have announced the
birth of a son, Douglas

Henry. He was born on October 12,
1948 and weighed 6 lbs. and 13 oz.

Gaylord Barrick died in Louisville
on November 19, 1948. This notifica-
tion came from his brother, Edwin
Barrick, '41, who is now residing in
Brazil, Indiana.

,39 John W. Yaw of Sullivan
was appointed to be dis-
trict engineer of the Sulli-

van district for the Indiana State
Highway Commission. He received
his B.S. degree in civil engineering.
He has held various posts with the
department and has been a senior
project enginer. During World War
II he was an aircraft designer.

,43 Mh 
have 

eand Mran nousn. cJame d 
the 

Marchebi   
birth

of a daughter, Susan May
Carolyn, on September 14, 1948. Jim

is now in business for himself as the
March Equipment Sales Company of
Chicago.

'46
'47

Frank Jones is now with
the Link-Belt Company in
Indianapolis.

Willis Rose has taken a
position with the Roots..
Connersville Pump Com-

pany in Connersville, Indiana.

Paul Benning has joined the new
Terre Haute plant of the Pfizer Chem-
ical Company.

Mr. and Mrs. William Plenge of
Monaca, Pennsylvania are the proud
parents of a new daughter, Roberta
Ann, who arrived November 6 of last
year.

) Edward Kott and Miss

48 Delores June Carey were
married October 23 in St.

Stephen's Episcopal Church in Terre
Haute. They will live in Chicago.
Best wishes from the TECHNIC.

• AIM 
0 R •Pii0

1000PIES

• DESIGN

• LAYOUTS

• LETTERING

• RETOUCHING

• ETCHINGS REPRODUCTIONS OF
• HALFTONES • LETTERS

• LEGAL PAPERS
• COLOR PLATES • BUSINESS RECORDS
• EMBOSSING DIES • CHECKS, CONTRACTS

71444Yaate I at

T• • • ELEPHONE C•2151• - -

 /

Buettner Shelburne Machine Company, Inc.
Exclusive Manufacturers of Supplies for Electrical

COAL MINING MACHINERY

TERRE HAUTE, IND., U.S.A.
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Additional steam for power generation at the Hudson
Avenue Station of Consolidated Edison Company of

New York, Inc., will be supplied by the World's most powerful

boiler—now on order. High as a 14-story building, it will have a

continuous output of 1,300,000 lbs. of steam per hr.-25% more

than its nearest rival also on order
for the same utility. The volume of
water converted hourly into steam
by this unit would fill over 21/2 mil-
lion tall tumblers—enough to serve
8 glassfuls a day to every resident in
Greater New York City; its hourly
coal consumption would heat an
average home for over 6 years!
Making boilers that make history

is an 80-year-old story with B&W.
So, too, are pioneer advancements
in many other fields.
Through its great diversity of

progressive activities B&W offers
unusual career opportunities to
technical graduates in research, en-
gineering, production, sales and
other vocations.

THE BABCOCK & WILCOX CO.

$5 Liberty Street, New York 6, N. Y.

World's
Largest Boiler
for
World's Largest
Steam-Electric
Plant

• 
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Come to Schmidt's when the necessity arises for that Ex-

tra Special Wedding Ring. We have most styles — Plain -

Engraved - Diamond Set. Ruby set also in 14 kt Yellow Gold,

White Gold, Palladium and Platinum.

Est. 1876 SCHMIDT'S14 So. 7th St.

Terre Haute's Oldest Established Retail Jewelers
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Here's to the civil lying on the
floor, he tried to slam a swinging
door!

*
The new textbook for A.C. Ma-

chinery dealing with hot circuits
will be 'Forever Ampere.'

* * * * *
A boy attending Sunday School

for the first time was being ques-
tioned by his teacher. "Now where
does God live ?" asked the teacher.
"I think that he stays in our

bathroom," chirped the youngster.
"Why do you think that?" asked

the teacher.
"Well, every morning Daddy goes

to the bathroom door and yells,
'God! are you still in there ?"

* * * * *

First Husband: "Where did you
get that derby?"

Second Husband: "It was a sur-
prise from my wife."

First Husband: "A surprise?"
Second Husband: "Yeah, I came

home the other night, and found it
on the table."

A pilot had just crashed into a
telephone pole after overshooting
the field. Wires, pole came down
around his ears. He was found un-
conscious in the wreckage, but as
they were untangling him he
reached out, fingered the wires and
murmured:
"Thank heaven, I lived a clean

life—they've given me a harp."

Boy: "Can you read my mind?"
Girl: "Yes."
Boy: "Go ahead."
Girl: "No, you go ahead."

A Texan entered a saloon with
his wife and three year old child.
"Two straight whiskeys," he said.
"Hey Pa," the kid asked, "ain't Ma
drinkin'."

By Robert Campbell, sr., c.e.

First Coed: "An engineer got
pretty fresh with me last night."
Second Coed: "Did you get the

upper hand?"
First Coed: "Yes, but I couldn't

do a thing with the one on my
knee."

* * * * *
Gene Hart to State Siren: "I'd

like to ask you for the next dance
but all of the cars are taken."

* * * * *
Her (at Prom) : "Wait here for

me, Bill, while I go powder my
nose."
Her (three dances later) : "Have

you been waiting long?"
Him: "No, but I've been looking

for you to give you your compact."
* * * * *

A woman's face is her fortune if
it runs into a nice little figure.

* * * * *
Al: "What's eating you?"
Jim: "Oh, nothing much, but

when your girl friend said she'd
dig up a date for me—she wasn't
kidding !"

"Miss Helen," said the parson
impressively, as he led her into the
brook for baptism, "I'se gwine lead
you out inter dis heah stream an'
wash out every spot o' sin you'se
got."
"Lawsy, Pahson," giggled the

erstwhile frolicsome damsel, "in
that li'l ole hole."

* * * * *
A traveling salesman, slightly

inebriated, sent the B. W. the fol-
lowing message: "Having a won-
derful wish. Time you were here."

* * * * *
Rose Freshman: "I'm knee deep

in love with you."
St. Mary's Coed: "You're third on

my wading list."
* * * * *

Doc Sousley: "What is all this on
your Analyt paper?"
Bright Student: "Those are my

Mae West problems."
Doc: "Mae West?"
B. Student: "Yes, I done 'em

wrong.9
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Because photography is accurate
to the last detail

The magic of photography turns hours of costly drafting room
time into a minute-quick job of utmost accuracy.

Correcting an engineering drawing—
or restoring a dimmed one—used to
take long, tiresome hours. But not
today. For photography with its abil-
ity to record detail in a flick of time
has been put to work, and the most
intricate drawing is copied accu-
rately, inexpensively, and with last-
ing quality.

Using the new Kodagraph Auto-
positive Paper, you can get sharp
positive prints directly from originals
of every type, even from worn or
weak tracings — get them with regu-
lar blueprint or direct process equip-
ment—in ordinary room light, without
negatives.

Using the new Kodagraph Contact
Paper (with conventional photo-copy-
ing equipment and negative step) you
can produce sharp, clear, legible pho-

tographic prints of letters, specifica-
tion sheets, forms, drawings.

Using the new Kodagraph Projec-
tion Papers, you can enlarge small-
scale negatives of drawings and docu-
ments to original size or larger. . . get
high contrast reproductions.
With Kodagraph or Recordak

Micro-File Equipment, you can re-
produce the most detailed drawings,
charts, etc.—"de-bulk" them 98% . . .
and protect your valuable originals.

This same ability to reproduce de-
tail exactly, completely, lastingly . . .
even to improve its quality. . . gives
photography a multitude of uses in
your plant. It can help make your
designs faster, your production meth-
ods smoother, and get your product
to the dealer's sooner.

Eastman Kodak Co., Rochester 4, N. Y.

Advancing industrial technics— Functional Photography
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verybody likes Chesterfield
because ifs MILDER
ifs MI cigarettes:

0
"A LETTER TO THREE WIVES"

aodidei,-#

•••

"I've been smoking Chesterfields ever since
I've been smoking. They buy the best cigarette
tobacco grown ... it's MILD, sweet tobacco.

TOBACCO FARMER
BAILEY, N.C.

MAKE YOURS THE MILDER CIGARETTE

F! th

Copyright 1919,,  LIGGETT & MYERS TOBACCO CO.
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