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Television today is clearer, sharper, and brighter—thanks to the improved kinescope, or picture tube, perfected at RCA Laboratories.
Continue your education
with pay —at RCA

The Picture Tube that brought life" to television
The screen on your home television
table model receiver is the face of a
large picture tube. And the skater you
see on the face of the tube is the identical twin of the skater being televised.

citement that you'd enjoy if you were
at the event in person—and on top of
that it's all brought to you in the comfort of your own home . . . you don't
have to move from your favorite chair.

Pioneering and research in RCA
Laboratories led to the development of
this tube which allows none of the original realism to be "lost in transit." It
reproduces everything the television
camera sees, shows you every detail,
keeps the picture amazingly lifelike
and real.

RCA Laboratories has made possible outstanding advances in every
phase of television. And for television
at its finest, be sure to select the receiver bearing the most famous name in
television today—RCA Victor.

An RCA Victor television receiver
brings you all the action, drama and ex-

Radio Corporation of America, RCA Building, Radio City, New York 20. Listen to
the RCA Victor Show, Sundays, 2:00 P. M.,
Eastern Standard Time, NBC Network.

RADIO

CORPORATION

Graduate Physicists: RCA Victor
— one of the world's foremost
manufacturers of radio and electronic products — offers you opport u n i t y to g a i n v a l u a b l e , w e l l rounded training and experience at
a good salary with opportunities
for advancement. Here are only
five of the many projects that offer
unusual promise:
Development of acoustics and
high-fidelity sound reproduction
as applied to radio and television.
Development of optical systems
for television receivers.
Investigation and development
of high-vacuum techniques.
D e v e l o p m e n t of m i c r o w a v e
tubes, construction and operation.
Basic development of AM and
FM broadcast transmitters, R-F induction heating, mobile communications, relay systems and commercial communication systems.
Write today to National Recruiting
Div., RCA Victor, Camden, N. J.
Also many opportunities for Mechanical, Chemical, and Electrical
Engineers.

of

AMERICA
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Without laboratories men of science are soldiers without arms"—LOUIS

PASTEUR

Why some things get better all the time

l

T H E SPAN OF LIFE is increasing. Within the last half century the average length of life of a new born infant has
increased over 30r/c. And many more people over 40 can
now expect to live well into their seventies.
Among the reasons for this progress, along with notable
advancements made by the medical profession, are the improvements in medicinals and medical equipment that help
guard life.
Synthetic organic chemicals now are used in the production of a host of pharmaceuticals, including penicillin and
the sulfa drugs, which have accomplished wonders in the
fight against germs. They also are used in repellents to defeat disease-carrying insects. Out of research with gases has
come oxygen therapy, an aid to recovery in numerous illnesses. Research with metals and alloys has produced the
gleaming, easy-to-clean stainless steel used in modern hospital and medical equipment.

In safeguarding life—just as in transportation and communications—much of man's progress is traceable to better
materials.
Producing belter materials for the use of industry and
the benef it of mankind is the work of UNION CARBIDE.
Basic knowledge and persistent research are required,
particularly in the fields of science and engineering. Working with extremes of heat and cold—frequently as high as
6000° or as low as 300° below zero, Fahrenheit—and with
vacuums and great pressures, Units of UCC now separate or
combine nearly one-half of the many elements of the earth.
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Products of Divisions and Units include
LINDE OXYGEN

PREST-O-LITE ACETYLENE

ACHESON ELECTRODES
PRESTONE AND TREK ANTI-FREEZES

•

•

PYROFAX GAS

•

BAKELITE, KRENE, AND VINYLITE PLASTICS

EVEREADY FLASHLIGHTS AND BATTERIES

ELECTROMET ALLOYS AND METALS

•

NATIONAL CARBONS

HAYNES STELLITE ALLOYS

•

SYNTHETIC ORGANIC CHEMICALS

From jeweler's torch to
open hearth there's no heating job too large, too small,
too difficult for GAS.
When M e s t a M a c h i n e
Company, P i t t s b u r g h , Pa.
poured the world's largest steel
casting, w e i g h i n g 600,000
pounds, the charges in four
Gas-fired open hearth furnaces
were ready simultaneously,
demonstrating the complete
controllability of GAS.
That same GAS which fires
industry's giant open hearths
is the fuel used for the pinpoint
flames which heat the precious
metals for fine jewelry making.
GAS is the dependable fuel for
the widest variety of difficult
and exacting heat requirements.
Wherever heat is used in
arts or industry, there's a job
GAS can do better. Because
GAS is readily available, so
easily controlled, and so flexible, the installation of dependable Gas equipment can be
accomplished quite readily.

Cap for 12,000-Ton
Hydraulic Forging Press

AMERICAN GAS ASSOCIATION
420 LEXINGTON AVENUE, NEW YORK 17, N . Y.
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Du Pont
Items of I n t e r e s t to Students of Science a n d

Engineering
•^iij

The Synthesis of Nylon

Dr. Wallace Hume Carothers

Chemists of original nylon research team honor memory of Dr. Carothers at the dedication. They are: J. W. Hill, Ph. D., M. I. T. '28; H. B. Dykstra, Ph. D. Ohio Stale '27; G. J.
Berchet, Ph. D. Colorado '29; J. E, Kirby, Ph. D. Iowa State '29; E. W. Spanagel, Ph. D.
McGill '33; D. D. Coffman, Ph. D. Illinois '30; and F. J. Van Natta, Ph. D. Michigan '28.
Dr. Carothers received his Ph. D. from Illinois in 1924.

Recently the Nylon Research Laboratory near Wilmington was dedicated as
"The Carothers Research Laboratory,"
in honor of the late Wallace Hume
Carothers and his classical researches
on the structure of polymers, the mechanism of polymerization, and the invention of nylon.
In 1928, a group of chemists under
Carothers began a study of polycondensation which led eventually to the
discovery of nylon. The project was
part of a program of fundamental research to discover scientific facts which
might be of eventual value in laying a
foundation for applied research.
As the first point of attack, they chose
the condensation of dibasic acids with
glycols and reaction materials which
would preclude the formation of rings.
They obtained linear polymers of molecular weights between 2300 and 5000.
Molecular Weights Increased
After two years, a significant advance
in linear polymer p r e p a r a t i o n was
achieved. Through the use of the molecular still, it was possible to obtain materials of molecular weights between
10,000 and 25,000, which, when molten,
could be drawn into filaments.
More important, the cooled superpolyester filaments could be further
drawn into fibers several times their

original length and thereby acquired
luster, tensile strength, elasticity, pliability, and toughness much greater than
the initial polymer. In contrast with
ordinary textile fibers, their tensile
strength was unchanged by wetting.
The striking properties of the fibers
aroused the hope of finding a commercial fiber from some type of linear
superpolymer. Investigation showed,
however, that fibers from the polyesters
were too-low melting and too soluble
for textile purposes. Mixed polyesterpolyamides were also not of interest in
this category.

1896-1937, was the first organic chemist in
industry to be elected to the National Academy
of Sciences. During his short scientific career he
made contributions that have greatly enriched
American life.

tough, elastic and had the best balance
of properties and manufacturing costs
of any of the poly amides then known.
A third period of research covered
commercial development. The task was
enormous, and to reduce to a minimum
the "time between the test tube and
the counter" a large force of some of
the most competent chemists, physicists, chemical and mechanical engineers available was assigned to the
project. The story of the manufacture
of nylon will be told next month.

Questions College Men ask
about working with Du Pont

Research on Fibers
The possibility of a commercial fiber
development seemed remote, but the
intuition that frequently accompanies
research genius prevailed, and Carothers
was encouraged to direct his research
on superpolymers specifically toward
spinnable fibers. A polyamide from 9aminonanoic acid gave a fiber of 195°C.
melting point, equal in strength to silk,
and clearly indicated the possibility of
obtaining a material for fibers of commercial utility.
In 1935, the superpolymer from hexamethylene diamine and adipic acid was
first synthesized. It melted at 263°C,
was insoluble in common solvents,

Where would I be

located?

Openings for technical graduates
may exist in any one of the 35 Du
Pont research laboratories or 83
manufacturing plants. Every effort
is made to place men in positions
for which they are best suited and
in the section of the country which
they prefer. Write for new booklet,
"The Du Pont Company and the
College Graduate." 2521 Nemours
Bldg., Wilmington 98, Delaware.

KEG. U.S. PAT.Off

More facts about Du Pont—Listen to "Cavalcade of America," Mondays, 8 P.M. EST, on NBC
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BETTER THINGS FOR BETTER L I V I N G
. . . THROUGH CHfAUSTRY

PageS

BRAINSTORM
from a
WINDSTORM

NATURE held t h e original p a t e n t on t h e whirling force of t h e cyclone. B u t i t was B&W who
first p u t t h e idea to work separating water a n d
solids from s t e a m to improve t h e performance
of boilers.
B & W calls its a d a p t a t i o n of n a t u r e ' s d e s t r u c tive force to useful work, t h e Cyclone
Steam
Separator. Its use in power boilers makes larger,
m o r e rapid swings in power loads possible,
raises boiler a n d t u r b i n e efficiency a n d c u t s
m a i n t e n a n c e costs.
Development of t h e Cyclone S t e a m Separator
is but one of m a n y examples of imaginative

engineering a t B&W. Testimony t h a t , while old
e n o u g h to have pioneered i m p o r t a n t advances
in m a n y divergent fields, B&W is young e n o u g h
to have new ideas—ideas for all industries, in connection with present problems or future plans.
T h r o u g h this progressive policy of c o n t i n u o u s
research a n d development, B &W offers technical g r a d u a t e s excellent career opportunities
in diversified fields of m a n u f a c t u r i n g , sales,
engineering, research a n d in m a n y o t h e r vocations. Send for t h e booklet " Y o u r C a r e e r . " I t
tells t h e story of t h e Babcock and Wilcox C o m pany in t e r m s of your f u t u r e .
G-332

THE BABCOCK & WILCOX CO.
LUFKIN "Peerless" Chrome Clad
Steel Tapes

85
L I B E R T Y
N E W
Y O R K

LOOK TO
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STREET
N .
Y .
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to meet t o d a y ' s
electrical requirements
and those of t o m o r r o w

NATION AC
ELECTRIC

PRODUCTS

SINCE 1905

A symbol of
quality on wiring
systems and fittings for
every conceivable requirement.

Rough, tough measuring
work can't hurt the Lufkin
"Peerless" Chrome Clad Steel
Tape. Jet black markings are
always easy to read. Sturdy steel
line is covered with satin smooth
chrome that resists rust and will not
crack, chip, or peel. For free catalog
write THE LUFKIN RULE CQ., SAGINAW,
MICH., New York City.

UFKIN
FO*
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Some of the Advantages of Welding
in Industry
RICHARD II. M I L L E R

Electrical Engineering
Class of 1947

Take an overall tool; nt our modern industry and see how welding has been given an
important role.

Even little J o h n n y has a good sense of relative values
when it conies to choosing a piece of cake, because from
his limited experience he knows from which piece of cake
he gets the most satisfaction. Usually, if it is only one
kind of cake, the biggest piece will give him the greatest satisfaction.
Business men, too, get the greatest
satisfaction out of the biggest profit. The cost of production and maintenance is one of the factors t h a t
affects the m a g n i t u d e of this profit.
H e r e is where
welding has stepped into the picture a n d proved time
and again t h a t it is superior to other types of similar
fabrication, such as r i v e t i n g a n d casting.
Today in our industry, m a n u f a c t u r i n g firms range
from small-scale shops with a limited o u t p u t to giant
mass-production plants. I n each of these types of ind u s t r y , welding has excelled.
Take, for example, a p l a n t which m a n u f a c t u r e s as
one of its products a r a t h e r limited, seldom used, item
such as a spring clip. The d r a w i n g shows the working
p a r t s of a machine t h a t would make such a p r o d u c t .
This is a resistance welding machine, and its operation
is j o i n i n g a spring-steel spring, an attaching ring, and
a head, with a resistance weld. An automatic u n i t is
attached to the machine to take the p a r t s from the
feed box a n d to center them over t h e electrodes. The

(C\ I courtesy Westinghouse)
Welding a big gear blank. Fabricated construction has greatly
reduced the weight of big turbine gears. The electrically-controlled manipulator turns the work so all welding is down-hand.
i

—

FRONTISPIECE

Richmond Octane Refinery. (Cut courtesy Westinghouse.)
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electrodes are then subjected to a pressure of 350
pounds per square inch as set on the pressure regulator.
The p a r t s are then resistance welded into a single unit
with several short bursts of a l t e r n a t i n g c u r r e n t . The
finished product is ejected from the machine into a
nearby container while still hot, to insure t h a t t h e
spring-steel will not have its properties changed. All
of the actions of the machine are controlled by an electronic device built into the machine.

pnessv/tr
coNrroi MV//"
pos/rioni/i/i
MACHme

An electric resistance welding machine.
Because of the p a r t i c u l a r job and construction of the
machine, there are certain advantages attained.
The
machine, for instance, docs not require a skilled operator, since all that has to be done is to see to it t h a t
(he materials arc fed into the machine at the correct
rate at the p r o p e r place. Tests have shown thai the
strength of the finished product exceeds t h a t of a similar
riveted p r o d u c t . There is one less piece to h a n d l e in
the operation, and the product is lighter t h a n if
riveted.
One can see from the above example t h a t if welding
shows a n a d v a n t a g e in such a n a r r o w use of t h e t r a d e ,
then in places where welding could be used more extensively, much greater benefits would be afforded.
Consider now the a d v a n t a g e s t h a t welding holds over
the a l t e r n a t e methods, riveting a n d casting. W e l d i n g
makes possible s t a n d a r d or " r u n of the m i l l " shapes
and sizes to make such things as earth-moving machine
bodies and frames, wrenches, l a n d i n g gears, a n d boilers. This one a d v a n t a g e of welding gives it n u m e r o u s
benefits: the g r e a t e r strength and lower cost of s t a n d a r d
steel as compared to cast steel; the saving on p a t t e r n
drawing, p a t t e r n making, storage, a n d r e p a i r i n g ; a n d
(Continued
on page 20)
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file History of the Duke Power
Company
AETNA KATIIERINE WOMBLE
Electrical Engineering
Class of 1947

A woman engineer
Power Company.

It is hard to realize, with the almost unlimited electrical service available in the territory of the Duke Power
system today, that at the beginning of the century
hydro-electric development and high voltage transmission were still in the pioneering stage. Only the larger
cities had electric service (furnished in most cases by
inadequate and inefficient plants) and the relatively
few textile mills in the territory were equipped with
mechanical drives operated by steam engines or by
hydraulic turbine drives. The story of electric power
in the Piedmont Carolinas from its initial stages through
its development into the present day extensive Duke
Power Company makes a very interesting study. The
Duke Power Company rated thirteenth in 1941 in the
country in K W H output. Its output in that year was
three billion kilowatt hours.
In 1895 Mr. William Whitner, a South Carolina engineer, and Mr. John Roddey of Rock Hill, S. O, interested Dr. W. G ill Wylie and Dr. R. H. Wylie in a steam
power plant supplying water and lights to Anderson,
S. C. The Wylies invested in the plant and decided to
build an experimental hydro-electric plant at Portman
Shoals, S. C. Finished in 1896 this plant had a fall of
32 feet and developed 1,800 H.P. Its 11,000 volt electric
generator probably carried the highest voltage then in
use. The power from Portman Shoals was sold for
driving a cotton mill in Anderson. This experimental
electric drive was very successful and created such a
great deal of interest in the East that many engineers
came to study it.
After a few years the height of the Portman Shoals
dam was increased to a head of 48 feet with about
4,000 H.P. This development was so successful that
Mr. Whitner began to look for sites for larger ones.
He found a site on the Catawba River at Rock Hill,
S. C. In 1900 the Catawba Power Co. was organized
and D. Gill Wylie was made president. This was the
nucleus of the Duke Power system.
The original Anderson plant used a 2-phase system
but Dr. Wylie and Dr. Charles P. Steinmetz, acting as
consulting engineer, decided to use a 3-phase system
for the Catawba Power Co. They designed a "gorge
d a m " enabling the use of a normal head during high
stages of the river, a thing which had not been practical
before. Dr. Gill Wylie had a plan to utilize a large
part of the 700 foot fall which occurs in the 130 miles
from Camden, S. C. and Hickory, N. C. The Catawba
dam was finished in January, 1904, and the distribution
of power to Charlotte, North Carolina, and other points
Page 8

give

a short history

of the inception

and development

of the T)uke

marked the beginning of a comprehensive hydro-electric
development in the Piedmont section.
Shortly before this time Dr. Wylie had met Mr. B.
N. Duke and successfully operated on him for appendicitis. When the Catawba power development was
first started Mr. Duke sent an engineer to examine the
work but the engineer advised against Mr. Duke's in-

(Photo courtesy Duke Power Co.)
A cluster of strain towers at a hydro station for the river crossing
of many double circuit lines.
DUKENGINEER

vesting in it. However, when the Catawba plant had
been running successfully about 9 months, Mr. J. B.
Duke asked to be shown the plans and specifications for
the development thinking he might go into the project.
As a result of this the Southern Power Co. was organized and two million dollars was raised. The Wylies
put in the Catawba Company as cash. Mr. W. S.
Lee, formerly resident engineer at Rock Hill, became
engineer and manager, and Mr. W. A. Leland, Superintendent of construction. These men began to make an
over-all study of power development which would best
serve the industrial section of North and South Carolina.
Then the plant at Great Falls, S. C. was begun.
Finished in 1907, this plant produced 40,000 H.P. making, in connection with the Catawba plant, 50,000 H.P.
In two more years the 40.000 II.P. Rocky ('reek plant,
two miles below Great Falls was completed and in 1910,
the 24,000 H.P. plant at 99 Islands on the Broad River
was finished. The total capacity to date was 70,000 K.W.
It is interesting that these plants were run-of-the-river
plants and had little or no storage.
There were many problems in these early days—
troubles of sub-stations and transmissions, and the problem of selling the idea of electricity to the industrialists.
The Catawba River had only a small natural storage and
the territory was subject to sudden and destructive
floods as well as long draughts. Mr. Duke and his associates developed the plan in which every foot of avail-

able head would be utilized to its maximum economic
limit. This involved the construction of storage reservoirs and auxiliary steam plants. This basic policy is
still being used, though of course the system as it stands
today is a result of continuous engineering study and
operating experiences.
It seems hard to believe that a market for electrical
power had to be developed but with electrification such
a new thing the textile manufacturers not only were
afraid to go to the expense of electrifying and discarding their existing power plants but they distrusted the
use of transmission lines. Mr. Duke tried to educate
these manufacturers by personally subscribing for stock
in various manufacturing enterprises in the section.
After 1911, the pioneering work having succeeded,
the company first entered the steam power generation
field. Standby steam stations were built at load centers
in North and South Carolina. These plants had one
6,500 KW turbine each. The boilers were hand-fired
and used about 3 pounds of coal per KWH.
In 1918 there started a period of intensive development of hydro-generation with large storage reservoirs
and extra steam standby capacity. Between 1918 and
1924 there were completed or under construction 5
hydro plants with an installed capacity of 266,000 KW,
and three auxiliary steam plants with a total installed
capacity of 75,000 KW, the boilers for these were stoker
(Continued, on page 24)
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Hydro plants on the Catawba River use 700 feet of a possible 1000 feet of head from Bridgewater to
Wateree, a distance of 200 miles. This is the first complete flood control and hydro project in this
country, completed in 1928.
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DUKENGINEER

An Up-to-Date Report on the New
Engineering Building
F. B. MARTIN
E. H. GAUTIER
Klectrical Engineering
Class of 1948

Bring yourself up-to-date on what the new building
written by two students.

An important topic of increasing interest in local
engineering circles is the construction on West Campus
of the new " h o m e " of Duke's engineering students.
For the past few years, the inadequacies of the existing
facilities have made apparent the need for a radical
program of expansion to provide a complete College
of Engineering. In May of 1946 the University Board
of Trustees met and approved a plan whereby construction of a new physical plant would be undertaken, behind and northeast of the Chapel. Inasmuch as there
are, even now, tentative plans for future additions to
the University proper in that general area, the choice
of the present site seems very logical.
Upon the completion of the building, all of the equipment from Asbury and Bivins will be moved to West
Campus. Some of the equipment will be moved from
tbe Aeronautical Building and Branson. These buildings will continue to function as aeronautics laboratory
and shop. Because of the rapid advancement and revolutionary trend of modern aeronautics, it has been
deemed wise to wait several years before considering
any plans for a new Aeronautical Building.
With unforseen complications barred, it is planned
that the building will be available for instruction by
September of this year. At that time it will accom-

is and will be by reading this article.

modate 450 students in a floor space more than twice
as large as that in all of the engineering buildings on
East Campus combined. General features will be nine
classrooms, five drawing rooms, approximately twenty
laboratories, a large lecture room with a seating capacity
of 250, and an Engineering Library with space for
20,000 volumes and seating accommodations for fifty
students. The library will be so located on the second
floor of the central wing as to have windows on three
sides.
One outstanding quality of the building will be its
extraordinary fluorescent lighting system, which, as a
result of much labor on the part of Duke Power Company experts, will make this building one of the most
scientifically illuminated structures in the city of Durham. Incidentally, the problem of interior illumination has been partially responsible for the University's
departure from its customary English Gothic architecture, inasmuch as this style calls for small, comparatively widely spaced windows. In its stead, a
" p r a c t i c a l " American Colonial style is being used,
which has a great number of large, evenly spaced windows, and lends itself more advantageously to the purposes of an engineering building.
(Continued, on page 18)

WEST CAMPUS

DUKE UNIVERSITY
(Cut courtesy Duks .1 Iminii Office)

Map of the West Campus showing the new location of the College of Engineering.
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ENGINEERS AS MANAGERS
Condensed, by J O H N I. BOYER, JR. from remarks made by LEE II.
before the North Carolina Section. A.I.E.E., Nov. 26, 1946.

I think that all engineers, whether professional or
student engineers, electrical or otherwise, know without my telling them that engineers have been good
managers. Today many of the leaders in industry are
engineers, or have had engineering training.
Engineers, however, if they are to continue to perform as managers, it seems to me, must pay more attention to what we sometimes hear spoken of as "human
engineering." Even the popular magazines, and newspapers, talk about this problem of "human engineering."
It seems superfluous to say that we have unions.
Today there are sixteen million dues-paying members—
which emphasizes the fact of this problem of human
engineering.
The various labor organizations in the electrical industry alone claim a total membership of around
800,000. So you can see that those of us who are electrical engineers may look forward to a period of dealing
with unions, if we aspire to reach managerial positions
in the electrical industry.
The problem of dealing with unions is a very interesting one. During the time in which I served on the
National War Labor Board as an industry member. I
was amazed at the lack of sophistication of management
representatives in dealing with the representatives of
organized labor. It was disappointing to see how poorly
the case for management was presented by representatives of management, and how ably the case for labor
was presented by the representatives of organized labor.
This is not a characteristic of engineers, I might add.
but it is characteristic of management today that it is
not well informed on the problems of dealing with
organized labor.
Probably eighty per cent of the union members today
are operating under "maintenance of membership"
clauses, or their equivalent. You have the same thing
in the form of the union shop, or the closed shop; and
when you read in the papers that the commentators are
unable to understand why the miners in the U.M.W.
are more loyal to John L. Lewis than to the people, of
this country, you must not overlook the fact that if any
of these miners should go back to work without Mr.
Lewis's permission, they would immediately be declared
in bad standing with the union and the companies would
have to discharge them. The United States Government
would have to discharge them under the contract which
the Government signed with Lewis.
That illustrates some of the viciousness of compulsory
Page 12

HILL

Lee H. Hill, Publisher,
"Electrical World," formerly Vice-President in
charge of Industrial Relations for Allis-Chalmers
Manufacturing Co. Also,
formerly Industry Member
of the National War
Labor Board, Alternate
Delegate representing management during President
Truman's National Labor
Management
Conference.
Co-Author of the book:
"Management at the Bargaining Table."
(Cut courtesy The Bridge of Kin Kappa Nu)

unionism which is one of the curses of the American
labor movement today, and is one of the problems which
make management's job difficult in dealing with unions.
A lot of people who think that unions are nice to have
around, and so forth, fail to recognize that there's a
tremendous abuse today of the privileges that have been
granted to organized labor under the Wagner Act, the
Norris-LaGuardia Act, and the favorable acts of the
Administration during the last twelve or thirteen years.
A few months ago, in the case of an eastern electric
utility, a lineman was seriously injured. His foreman
called the man's wife, who happened to be working in
the engineering department of the utility, some thirty
miles away. He said, "Your husband has been injured,
they're taking him to a hospital, and if you'll hurry
and get to (a certain point about fifteen miles away)
yon caii ride in the ambulance with him." She went to
her supervisor, who refused her permission to go because she had had a day off earlier in the week.
Now, that isn't a union problem. It is an employeerelations problem. There is great confusion in the
minds of a great many people, including many active
in management today, between the union problem and
the employee-relations problem; we hear labor relations
talked of in the same tone as employee relations.
Labor relations is dealing with the representatives of
organized labor, whereas employee relations covers all
(Continued, on page 22)
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WITH THE ALUMNI
A.S.M.E. Delegates Conference. His professional memberships also include affiliation with the following:
National Society of Professional Engineers, American
Society of Heating & Ventilating Engineers, Society for
the Promotion of Engineering Education.

PERSONALS
Mr. J. T. Myers, B.S.M.E. '43,
Vice-President in charge of sales
and production of the Davey Compressor Co., Kent, Ohio.
(Cut courtesy Davey Compressor Co.)

EDITOR'S LETTER
Dear Alumni,
So far news has been very slow in coming. If we are
to make this Alumni Page a worthwhile project, we
must have letters from you. How about dropping us a
line, telling us where you are and what you are doing?
This is your page, so shoot the news in. Big things
are in store for the College of Engineering so don't
lose touch with us.
See you next issue.
W. M. Hardy, B.S.M.E. '4:!

ALUMNI NEWS
The election of J. T. Myers, Duke '43, as Vice-President in charge of sales and production of the Davey
Compressor Co., Kent, Ohio, was announced recently
by Paul II. Davey, President.
Mr. Myers has been a member of the Davey organization for the past five years. During the war he served
as engineering officer aboard a mine sweeper in the
Atlantic, later being attached on special assignment
to the Naval Engineering Laboratories at Annapolis. In
the latter post, he contributed to the development of important new life-saving equipment for the Navy.
For the past year, Mr. Myers has served as assistant
general manager of the Davey Compressor Co. from
which position he was promoted to his present post.
Another recent Davey appointment is also of interest
to Duke Alumni and students. This is the naming of
Ernest Theiss as the company's assistant chief engineer.
Prior to accepting his new position, Mr. Theiss for
seven years served as assistant professor, Mechanical
Engineering Department, College of Engineering. He
graduated from Case School of Applied Science in 1932
and received his master's degree from that university
in 1939.
Mr. Theiss was formerly secretary of A.S.M.E. Region
IV and was Chairman of and Speaker for the 1946
MARCH,
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Blake Van Leer, B.S.M.E. '45 married Ann Weaver
of Raleigh on February 17. Blake is now on duty in
the Brooklyn Navy Yard.
Richard Nelson. B.S.E.E. '43 is now employed as a
design and development engineer for the Blue Ridge
Class Corporation in Kingsport, Tennessee.
John Heed Stovall, Jr.. B.S.E.E. '43 is employed by
Tinius Olsen Testing .Machine Co. in Philadelphia as
chief of the electronics department.
Paul Ellsworth Long, B.S.M.E. '44 is now working
for Westinghouse in the Graduate Student Training
('nurse.
Leo Levy, B.S..M.E. '45 is in a good location—the
production department of the Calvert Distillery at
Relay, .Maryland.
Charles Hill, B.S.M.E. '43 after serving on the fabulous submarine Barb is now a civilian again and is
working as sales engineer for the Trent Tube Co. in
East Troy, Wisconsin.
Stanley G. Flack. B.S. '32 is employed as Field Engineer for Leeds and Xorthrnp Co. in Cleveland, Ohio.
T. L. Finger. B.S.E.E. '34 is Plant Superintendent
of the Manufacturing Division of R. II. Bouligny, Inc.,
Charlotte, N. C.
Leave it to an engineer to apply his knowledge to
making tasks at home easier to do. One ingenious engineer has cut down large trees on his lawn by burning
through the trunk with an electrically heated piece of
Nichrome resistance wire. A transformer was used to
obtain high current at low voltage^ and the hot wire
was pulled through by weights.
Hardly suitable for a "bubble dancer," nevertheless,
the world's largest plastic bubble is a triumph of plastic
manufacturing. It measures eleven feet in diameter
and four and one-half feet deep and costs $10,000 to
produce. Made of transparent Plexiglass, it will house
a rural three dimensional scene in a giant advertising
sign in Detroit.
No longer is it necessary to count sheep to enter the
slumber state. The latest method is to put on your
record player, the album known as the Recorded Sleep
Inducer. It is reported that a guarantee is issued with
each set and testimonials claim good results.
Page. IB
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news
hi
Above: A newly-designed super test set will
simulate actual electronic tube operating conditions for all types of tubes under many
transmitting and industrial applications.
About the size of a 100-kw transmitter, it will
facilitate development and design of new and
improved tubes for FM, television, and microwave equipment.

Left: A large steam turbine is assembled,
preparatory to testing in the factory.
Page 14
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lights
Above: Adjusting slings on a 12,000-kva
autotransformer for the Modesto Irrigation
District in California.

Right: A rocket heads for the ionosphere
from the proving grounds at White Sands,
New Mexico.
(All cuts courtesy
MAJJCH, 1947
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Between the Thumbtacks
AMERICAN
SOCIETY OF J
CIVIL
l\ENGINEERS/

A.S.C.E. News

^FOUNDED,/

Of the activities of the Society during the past few
months, perhaps the most significant was that of November 8, when the A.S.C.E. of Duke met with the North
Carolina Section of the A.S.C.E. at the Washington
Duke Hotel. Others attending this state meeting were
34 senior members of the Society and the Student
Chapter of N. C. State College. Included on the program of interesting speakers were two Duke students,
II. L. Becker and E. L. Jones, J r .
The "Prof Roast" of January proved to be most
enjoyable and brought to light lots of talent for entertainment from the ranks of the members.
Our membership has been steadily increasing, with
the present enrollment being higher than at any time
during the past war years.
The new officers elected for the Feb.-June semester
were J. T. Murff, succeeding Hal Becker as president;
6 . L. Smith, Jr., vice-president; and W. W. McMahon,
secretary-treasurer. Prof. A. E. Palmer has taken the
place of Prof. II. C. Bird as our new faculty advisor
with Mr. II. W. Kueffner, Durham city engineer, continuing as our contact member.
Plans for the present include increasing our membership, with emphasis on giving the junior and sophomore
students an opportunity to take a more active part in
the programs and work of the Society. If suitable arrangements can be made we expect to go on an inspection trip before the middle of May.

A.l.E.E. News

The Duke Student Branch of the A.l.E.E. is planning
an interesting and instructive schedule of meetings for
the coming semester.
On the 14th of March the local student branch gathered with their respective dates at the Jefferson Cafeteria for an informal anniversary dinner. The dinner
was held in honor of Professor Walter J. Seeley who
founded the Duke Student Branch of the A.l.E.E.
twenty years ago in March, 1927. The highlight of
the program was an address by Mr. Herman B. Wolf,
Vice-President of the Southern District of the A.l.E.E.
Page 16

Mr. Wolf's address was followed by a rather mystifying act put on by one of our Duke students.
During the first week of April the Student Branches
from the Southern District of the A.l.E.E. will hold
their annual convention at the University of Kentucky
at Lexington, Kentucky. This meeting is one of the
big events on the Branch calendar. The meeting features the presentation of technical papers by students
from the represented schools, and inspection trips to
points of interest in the vicinity. At the meeting last
year one of our students won first prize for the best
technical paper. This year several Duke students are
planning to submit papers.
In a series of lectures scheduled for sometime in
April, the Duke Engineers will learn what is expected
of young engineers in various industries. The speakers will be chosen from different phases of engineering
so that the students will have an over-all picture of
what industry has in store for them.

A.S.M.E. News

Mr. Brainerd Currie of the Duke Law School spoke
on January 7. His topic, "The Patent System and How
It W o r k s " provided much interesting material. Mr.
Currie pointed out that the present, laws provide more
protection and benefits for big industry than the small
inventor. The prevailing system often supports monopoly or withholding of valuable advances in science
and industry. Sound movies illustrating the production and maintenance of ball bearings were shown on
February 4 to a large audience. An additional film on
micro-bearings showed how carefully precision bearings are controlled to provide accurate and frictionless
surfaces. Washing and frequent inspection assure maximum performance. On February 18 Mr. C. R. Trimble
discussed the utilization of fans to provide suitable
ventilation and cooling in spaces which could not be air
conditioned. Mr. Trimble pointed out many instances
of effective and inexpensive conditioning where working or living quarters would otherwise prove objectionable. Election of officers for the fall term was held.
Joel Martin was elected chairman, Jim Reynolds vicechairman, Bill Roxlo secretary, and Don Robbins was
chosen treasurer.
A Joint Meeting with the Raleigh Section and N. C.
State Student Branch was held in the West Campus
(Continued, on page 24)
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1 0 0 t h Anniversary

of the Birth of A l e x a n d e r

Graham B e l l

•
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H e gave
the world
a new voice
A L E X A N D E R GRAHAM BELL
byMoffctt, 1918.

Alexander Graham Bell was a teacher of
the deaf. H e was also a trained scientist w h o
made it possible for millions upon millions
of people to hear each other by telephone.
T h e telephone brought something into the
world that had not been there before.
F o r the first time people were able to talk
to each other even though separated by
long distances.
Horizons broadened. A new industry was

b o r n , destined to e m p l o y h u n d r e d s of
thousands of men and women and be of
service to everyone in the land.
Alexander Graham Bell was a great h u m a n itarian, not only as a teacher of the deaf, but
in his vision of the benefits the telephone
could bring to mankind.
Bell's vision has come true. It keeps on
being an essential part of this nation-wide
public service.

BELL T E L E P H O N E S Y S T E M 5
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An Up-to-Date Report
(Continued from page II)
The building is designed in the shape of the letter
" E , " which, although having no special significance.
is admirably well-suited for the installation of three
separate and distinct branches of E n g i n e e r i n g . When
facing the building from the road, the wing to the lefl
will house the D e p a r t m e n t of Electrical Engineering.
There are many new developments in this wing, one
of them being the new, improved high voltage laboratory, located at the outside rear of the wing.
This
laboratory door has been depressed five feet to provide
additional overhead clearance.
The only one of its
kind in the South, this laboratory will undoubtedly become one of the major factors contributing to the continually rising national status of Duke's College of E n gineering. Two other developments are the Industrial
Con( nil Laboratory and the Anechoic Laboratory. The
latter is a room so acoustically treated t h a t there are
no echoes.
The center wing is occupied by the Department of

Civil Engineering and will offer modernized facilities
in its d e p a r t m e n t s of photo-elasticity, testing equipment, soil mechanics, materials testing, and formulation
of concrete mixtures.
The Department of .Mechanical Engineering is located
in the right wing, and like the others, will offer the
latest equipment in the mechanical field. This section
is to have an enlarged internal combustion laboratory,
an (specially designed power plant of the most modern
type, superheated steam equipment, and much additional hydraulic equipment.
In the c o u r t y a r d between the Mechanical and Civil
wings will be a transformer with three single-phase
secondaries which will supply the lighting demands of
the entire building, plus the other electrical power requirements of the Mechanical and Civil wings.
Between the Civil and Electrical wings will be a threephase transformer that will supply the power demands
of the Electrical wing.
The main part of the " E , " r u n n i n g the width of the
building, will consist of an acoustically treated hallway

(Photo courtesy Walter

Shackelford)

Progress on the new College of Engineering is rapid.
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into which faculty and administrative offices and the
wing entrances open. An important convenience, just
off this hallway, is a freight elevator running from
ground floor to loft, which will greatly expedite handling of equipment.
The outward appearance of the building promises to
be equally as impressive as the inside. The triple-tiered,
semicircular steps, and the sills of the many windows
will be of Indiana granite. A wide concrete ramp will
lead from the road to the steps of the arched entrance,
at first floor level. These steps are to be surmounted by
four large columns which terminate in a cupola and a
representative plaque.
At the time of this writing, the concrete base for
the ground, first, and second floors has been finished.
The column supports for these are of concrete, each
reinforced with four and one-half inch steel rods. The
concrete column construction is used throughout, with
the exception of the roof supports for the wings on the
second floor and the lecture room on the first floor, where
steel columns and beams will be used. The reason
the greater part of the building is reinforced concrete is
the current shortage of structural steel. With concrete
columns and beams it is necessary that a certain beam
length is not exceeded. This limitation necessitates a
row of concrete columns down the center of each wing.
In the first floor lecture room and on the second floor
wings which house the drafting rooms, steel columns
will be used in order to avoid view-obstructing center
columns. On the ground floor, a small part of the
conduit system has been placed and some of the steam
lines, with welded seams, have been hung. In the left
wing on the ground floor, the brick-and-tile Avail has
been completed.
The concrete ceilings of the ground floor hall and
wings are finished except for painting. The beams in
the first floor ceiling will be hidden when that floor
is completed. This will be accomplished by supporting
a steel plaster foundation from rods at the desired
level, and then plastering. On the second floor, the
forms for the ceiling have been removed, and the w-ay
is cleared for finishing it similar to the ground floor.
The foundation for the entrance steps is in readiness
and some work has been done on the ramp previously
mentioned.
Under present provisions the normally "necessary"
commodities such as telephones, chairs, tables, etc., will
of necessity be kept to a minimum. The reason for this
is the fact that the authorized funds are being spent
as much as possible on erecting a suitable new building. The deficiencies in furnishings will be made up as
time goes on. The main consideration at present is
the new building and laboratory equipment. Steps are
being taken now to obtain some of the shortage items
from war surplus sales, a source through which much
equipment has already been purchased.
The new building will be steam heated, like the rest
of West Campus, by the main heating plant, with the
(Continued, on page 20)
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An Up-to-Date Report
(Continued from page 19)
exception of some of the ground floor laboratories which
will have overhead unit heaters.
The large cleared space to the rear of the building
will be made into a parking lot for the use of 1he
faculty and students.
Since this article is being written in February, it
follows that extensive progress in the construction will
have taken place by the time of publication. A visit to
the site (shown on the accompanying sketch) will serve
to bring one up-to-date on the progress of construction,
and will also clarify the points brought forth in this
article.

Some of the Advantages
(Continued from page 7)
the ease with which modifications of the old design may
be introduced.
In maintenance and repair work welding is of prime
importance. Rebushing and refacing can be done
quickly and easily, and often the finished product is
superior to the original in wearing properties. By the
use of welding, one may put back into operation pieces
that once might have had to be discarded because of
wear or breakage, with a strength practically equal
to that of the original. Old members may be strengthened readily. Because of the use of standard shapes
in such members and in other parts, only a limited
number of spares have to be kept to supply all the
demands of the maintenance department.
In some big industries, as in airplane manufacturing
Melded construction becomes increasingly important.
Structural fittings, axle and landing gear parts, struts,
fuselages, engine mounts, armor plate assemblies, gun
mounts, wheel boots, and many other parts are welded.
A lighter and smoother fuselage has been the result of
the displacement of riveting by welding. These two
factors are important advantages in airplane manufacture, since they raise the efficiency of the airplane as a
whole by allowing a greater carrying capacity at an
increased speed.
In the ship building industry welded construction
permits saving in weight and shortened time of hull
construction, at the same time giving stronger,
smoother hulls. Since a continuous weld is waterproof,
the seam efficiency can be 100%; therefore, the necessity of caulking is eliminated. I t is estimated that, by
the use of welded construction on some of our modern
ships, the weight saved is 15%, and the time of construction is reduced 25%. The weight saving was of
major importance to the Navy in prewar days when
the weight of capital ships was limited by treaty.
Our railroads also look to the weight saving made
possible by welding as a helpful economic factor. Cars
Page 20

(Cut courtesy

Allis-Chalmers)

An application of welding.
on our railroads today may be made lighter but stronger.
Passenger coaches, for instance, may be made up to
forty per cent lighter, and yet be more comfortable,
stronger, and safer. The weight of cars a few years
ago was about 160,000 pounds, but by the use of welding this weight has been reduced to about 98,000 pounds.
In the maintenance of the tracks welding has been
quite helpful. Such places as the joints between the
rails become worn away by the passing of car after
car over that point, and a quick and easy remedy to
this condition is to build up the track at the worn
spot by welding.
In almost any industry where there once was a use
of cast or riveted construction, examples of saving in
the cost of materials and in the strength of the finished
product may easily be cited in favor of the now welded
product. With this great advantage is it any wonder
that entrepreneurs have employed welding to so great
an extent?
DUKENGINEER

IXTY-EIGHT years ago a stranger got
off the train at Corning, New York,
and asked the station agent to direct him
to Corning Glass Works.
He had been sent by Thomas A. Edison
to see if Corning could succeed where
others had failed, in making a glass bulb
to surround the filament of his new
electric lamp.
Producing the thin bubble of glass for
Mr. Edison's first lamp was an early
milestone in Corning research. If he had
lived until his hundredth anniversary
this year, Edison would see machines developed by Corning turning out hundreds of modern bulbs every minute.
Altogether Corning has contributed in

S
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countless ways to science and industry
and the comfort of living. Casting the
200 inch telescope disc, which this year
will bring our civilization a billion "light
years" closer to the secrets of the universe,
is a Corning achievment.
So are the colored signals that guide
trains through the night in safety. So are
the miles and miles of America's neon
tubing, and the miles of acid resisting
glass piping in food and chemical plants.
So are gleaming Pyrex baking dishes and
amazing Pyrex Flameware for top-ofstove cooking.
The very thermometer the doctor
puts in your mouth is quite likely
made of Corning tubing. Today

Corning research's main task is helping
manufacturers make better products
at lower cost. After graduation, this research may help you get ahead faster.
Write the name Corning in your memory
book now and call on us when you need
help. Corning Glass Works, Corning, N.Y.

cORNING

m eans
Research in Glass
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Engineers as Managers
(Continued from page 12)
contacts t h a t exist between management a n d the employees u n d e r its supervision.
The problem which occurred when this woman was
refused permission to meet her husband was an employee-relations problem. There was no union problem.
Such action might lead to a union problem as you may
well imagine.
In fact, it is incidents such as these that have opened
the door for unions in this country. Regardless of the
W a g n e r Act, there is no question but t h a t the growth
of unionism would have been much less—decidedly less
—if management itself had been alert and had handled
the employee-relations problem in a satisfactory manner.
If our engineers today are to succeed in management
jobs, they must become familiar with this problem of
employee relations—which to my mind is far more imp o r t a n t than the one of dealing with unions.
A short time ago I visited a company which I had
not visited for five years. E v e r y single man in an
important position in that company had been in the
same job five years before.
There w a s n ' t a single
c h a n g e ; there hadn't been any promotions of a n y kind.
In talking with one of the men, who h a d been with
the company for fifteen years, I was told by him, " I ' m
in the same job t h a t 1 had when I started here j u s t out
of college." The discontent in t h a t organization was
t remendous—one example of the lack of plan to use
men efficiently.
I know an engineering manager—a very noted engineer, a fine engineer, technically—but every man who
works for him j u s t hates him. One illustration of why
they d o n ' t like h i m : H e ' s always grabbing credit for
things that his men do. Tf his men get an idea that is
patentable, t h e y ' r e likely to find t h a t so-and-so, their
boss, has taken out a p a t e n t application and taken credit
for what they have done.
These things are not peculiar to engineers, as I have
mentioned before.
But w e ' r e talking about engineers
as m a n a g e r s ; and T think t h a t engineers make the best
managers t h a t can be made. But engineers need to do
something about this problem of " h u m a n engineering,"'
or some other professional group will vamp their positions.
It, w a s n ' t long ago that engineers couldn't even write
a decent letter. When 1 was at Allis-Chalmers, and the
training course for g r a d u a t e engineers came u n d e r my
direction, one of the first things we p u t in was a public
speaking course. Another was a course in business letter
writing. These y o u n g engineers who had j u s t come
out of college t h o u g h t they were being robbed, t h a t it
should even be suggested t h a t they needed a course in
public speaking, or business letter writing, or bow to
sell. They said " W e ' r e not going to sell a n y t h i n g
a n y w a y : we're going to lie design e n g i n e e r s . " B u t they
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d i d n ' t realize t h a t even design engineers have to sell
their ideas to somebody—especially when t h e y ' r e going
to spend some money to p u t those ideas into effect.
B u t our colleges have caught u p with t h a t idea.
Today we have t w e n t y per cent of so-called cultural subjects being included in many engineering curricula—
such " c u l t u r a l " subjects as economies and English.
When I was in college they d i d n ' t even have t h a t ; we
did have something called "economics for e n g i n e e r s . "
J u s t why economics is different for engineers, I never
really learned.
[Jp until recently, the principal factor in hiring people was whether or not they could do the job, technically. Today, informed managements, in selecting employees, determine what their a t t i t u d e s a r e : whether or
not they are interested in really w o r k i n g ; whether they
will respond to reasonable supervision or not, a n d so
forth. Psychological tests are used for t h a t purpose.
Interviews t h a t are designed to bring our various fact o r s - p l a n n e d interviews—are used, and with consider
able success.
Along with scientific h i r i n g goes scientific placement:
the placement of the right kind of a fellow in the right
kind of a job—recognizing the fact t h a t the individual
wants to be used at his highest skill at all times. Most
people do.
Then, it has been discovered t h a t a company c a n ' t
just go on, wishy-washy, without definite policies toward
employees. Tt. i s n ' t sufficient to have a lot of employee
policies in the p r e s i d e n t ' s h e a d ; they have to be written
down. They have to be understood, not only by the
president, but by the vice-presidents, the foremen, and
the employee himself. A n d furthermore, the employee
has to see those policies operating day by day.
Too many of our supervisors have been picked because they were good mechanics, not because they knew
how to handle men. Today g r e a t e r and greater attention is being paid to the selection of foremen not for
their technical ability alone, but for their ability to
handle men—to lead men. And t r a i n i n g in the h u m a n
aspects of the job is becoming more and more a very
i m p o r t a n t factor in American i n d u s t r y .
Xow, I've spent all of my time discussing the h u m a n
aspects of the problem of being a manager. I think it
is justified because, in my experience, engineers are quite
well qualified, technically, to do the job of manager.
But today we have the complicating factors of unionism, and the increasing importance of employee relations, and engineers must a n d can broaden themselves
to handle these problems as well as those in the technical field.
1 had sworn to be a bachelor,
She had sworn to be a bride,
B u t I guess you know the answer,
She h a d N a t u r e on her side.
DUKENTGTNF.ER

What did you do today?

i

If you visited the waterfront

. . . or turned on the radio

2

or watched a plane

or boarded a bus

;

5

6

. . . saw a freight car

or went to the dentist

.. lighted a candle

or bought a necktie

•,

9

you saw a Koppers product in use

KOPPERS

MARCH,

1947

1 . Wood piling, pressure-treated by Koppers to protect it against marine
borers. 2 . Koppers Aeromatic variable-pitch propellers. 3 . Koppers
chemical ingredients for plastic radio cabinets. 4 . Koppers American
Hammered Piston Rings. 5 . Wood for car construction, pressure-treated
by Koppers for extra-long life. 6 . Koppers chemical ingredients for
novocain. 7 . Koppers candles. 8 . Koppers chemicals for use in making
dyes. AU these are made by Koppers . . . as well as scores of other useful
and familiar things. All bear the Koppers trade-mark of quality . . . the
symbol of a many-sided service. Koppers Company, Inc., Pittsburgh 19, P a .
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The History of the Duke
Power Company
(Continued from page 9)
fired and used 1.7") pounds coal per K W H . In 1924 the
total installed capacity of the system was 485,000 KW
with a 4-1 ratio of hydro to steam generating capacity.
In 1925-27 an extended dry period broke all previous
records of low stream flow a n d to a large extent influenced the developments of 192~>-29. To assure the
continuity of electrical energy in the P i e d m o n t section,
the company entered the field of large modern steam
plant construction. Two steam stations, the Buck and
Riverbend stations, were completed with a total installed capacity of 1H0.000 K W .
These plants used
pulverized fuel and consumed about 1.05 p o u n d s of coal
p e r K W H . They utilized higher steam pressures and
temperatures.
At the end of the first 25 years in the c o m p a n y ' s
history, the total installed capacity had amounted to
842,000 K W and the energy production had reached
almost a billion K W H .
The only addition to the system in the depression
period was a hydro plant of 43,7~>0 K W purchased from
the Lexington Power Company, i n 1935 the production was 10 per cent below the 1929 output.
From 1936 to P)42 the demand for electrical energy
increased on a scale never before seen. The average
increase for the seven-year period was 289,000,000 K W I I
per year. The 1942 production of 4,12!) billion KWII
showed ;i 100 per cent increase over the 1929 peak. Since
they had expected this increase the company built during this period, four new steam plants. At the end of
1942 the total K W capacity of the Duke Power Comp a n y was 1.079,000 KW with about a 1-1 ratio of steam
to hydro capacity.
Of course d u r i n g the war construction was at a standstill. But even with a lack of new facilities and the
critical shortage of distribution of other materials, the
company carried its full share of the tremendous load
made by war industries.
The development of the transmission and distribution system followed closely the development of the
generating facilities. This, too, had the advantages of
long-time planning and continuous engineering study.
At the old Catawba plant in 1904, the transmission
line voltage was about 11,000 volts and the longest
line was IS miles. By 1909 the increase in demand for
power had made transmission at 100 KV feasible. Prom
that time the transmission system grew with increase
in load and generating facilities into the vast interconnected network as it a p p e a r s today. The 100 K V
lines are used p r i m a r i l y for transmission of large blocks
of power for long distances to important, load centers
of both the Carolinas. These lines tie in with the 44 K V
lines at major substations. The 44 K V lines are used
for shorter radius transmission. These in t u r n tie in
with the lower voltage lines used for local distribution.
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According to Mr. J o h n Paul Lucas, the present Duke
Power engineers are expecting the demand for power to
continue to increase. The industrial a n d commercial
growth in the Piedmont Carolinas since the war justified these predictions.
Tho author would like to acknowledge with grateful appreciation tlie fact that this article was based on information supplied
by tlie liuki' Power Company and tho Charlotte Observer. Thanks
.•ire also due Mr. }l. I.. Lindsay and Mr. John Paul Lucas, both
of tho Duke Power Company, and Professor W. J . Seeley nt' the
Eleetrical Engineering Department for their assistance.

Between the Thumbtaeks
(Continued from page 16)
Ballroom on F e b r u a r y 25. Members of the D u r h a m
E n g i n e e r s ' Club were also invited. Following the banquet, D r . F r e d Bellinger of the Chemical E n g i n e e r i n g
Department of Georgia Tech addressed the group. His
speech described the development of hydrogen peroxide
power used in propelling rockets. Dr. Bellinger, formerly a Lieutenant Colonel with the Chemical W a r f a r e
Service at Edgewood Arsenal. M a r y l a n d , was in charge
of a project which provided p r e l i m i n a r y data lor the
present experiments being conducted a t W h i t e Sands,
New Mexico.

Delta Epsilon Sigma News
When Duke University's honorary engineering society, Delta Epsilon Sigma was founded in 1931, it
had as one of its aims the petitioning of the Tau Beta
Pi Association, the national engineering honor fraternity. In the past years D.E.S. has not petitioned Hie
national f r a t e r n i t y because of the limited n u m b e r of
students g r a d u a t i n g from D u k e ' s College of Engineering. Since 1941, however, f a r more t h a n the required
n u m b e r of degrees have been conferred, and today
D . E . S . is certain t h a t the College of E n g i n e e r i n g of
Duke University can meet all the necessary requirements.
A copy of the petition has recently been sent to the
executive council of Tau Beta Pi, and has met with
approval. The petition is now in the hands of the
p r i n t e r s who will p r i n t enough copies to enable D.E.S.
to distribute them among all the chapters of Tau Beta
Pi. A n inspection p a r t y is expected to visit Duke University sometime in March a n d it will disclose its findings a t the T a u B e t a P i National Convention to be held
in A p r i l . Delta Epsilon Sigma hopes t h a t a chapter of
Tau Beta P i will be installed sometime d u r i n g the
s p r i n g semester.
A t the recent election Alex Wilson succeeded the
g r a d u a t i n g president Hal Becker, a n d E i c h a r d Miller.
J o h n Boekel, J o h n Bullard, a n d Joe Gurley were elected
vice-president, secretary-treasurer, correspond in<r secretary, a n d conductor of initiation, respectively.
S p e n c e r : " W h y did you d r o p t h a t hot towel on my
face?"
B a r b e r : " Y o u d i d n ' t think I was going to burn my
fingers, did y o u ? "
DUKENGINEER

THE DIFFICULT THING ABOUT
FIRE IS THAT ITS HOT/ IT
BURNS.' BUT PRIMITIVE MAN
LEARNED TO USE THIS HEAT
5 | k j » TO WARM HIM5ELF • • -COOK—
J f c ^ S ^ . HARDEN CLAY- - • SOFTEN
AND MELT METAL.

AND

a

LATEST CONQUEST

= «
FIRE

m
JfH

mr°i
WATER - STEAM-PISTON-SHAFT

TIRE COULDIMT BURN WATER —INSTEAD
IT CHANGED IT TO STEAM. SO M A N
HARNESSED STEAM, USING FIRE I N DIRECTLY TO PUSH A PISTON - T U R N
A W H E E L AND SHAFT

OF FIRE

INVENTION OF THE I N T E R N A L
COMBUSTION ENGINE ELIMINATED
STEAM AS A LINK- • • BROUGHT
FIRE CLOSER TO THE CRANK' ••
BUT THE FRICTION OF RECIPROCATING MACHINERY STILL. LOSES
POWER • • • CAUSES WEAR .

£

7H0P &4S TURBINENOW, I N THE GAS TURBINE, FIRE IS APPLIED

PIRECT TO THE SHAFT. A COMPRESSOR SUPPLIES AIR TO
THE COMBUSTION CHAMBER. FUEL BURNER HEATS AIR, GREATLY

INCREASING ITS VOLUME. HEATED AIR RUSHES THROUGH TURBINE
AND TURNS SHAFT. SOUNDS SIMPLE BUT MANY TOUGH PROBLEMS
OF DESIGN ANP METALLURGY HAD TO BE SOLVED TO
M A K E IT PRACTICAL

A L L I S - C H A L M E R S HAS MADE MORE INDUSTRIAL CAS TURBINES THAN ALL
OTHER COMRANIES COMBINED.' WORK IS NOW 60ING FORWARP FOR THEIR USE IN
. o X 6 E

1,

W I S C O N S I N

POWER PLANTS, LOCOMOTIVES, FAST SHIPS, PLANES, JUST ONE MORE EXAMPLE OF
A-C LEADERSHIP IN SCIENTIFIC DEVELOPMENT OF BETTER MACHINERY FOR ALL INOUSIRY

ALLIS m CHALMERS
ONE
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OF THE BIG 3 IN ELECTR/C
BIGGEST OF ALL IN RANGE

POWER
EQUIPMENT
OF INDUSTRIAL
PRODUCTS
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Engineering News Tidbits
Professor

c

Tfle S E E M A N
P K I N T E KY
INCORPORATED
'Established
1885
DURHAM
N . C.

THE COLLEGE OF
ENGINEERING
OF
DUKE UNIVERSITY

ing description of courses, equipment, expenses, and method of
applying, address your inquiry to

The

Secretary,

Duke University, Durham, North Carolina
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Honored

On the evening of March 14, the Duke Student
Branch of the A. I. E. E. honored Professor Walter J.
Seeley at a dinner at the Jefferson Cafeteria. Professor
Seeley founded the Duke Student Branch in March,
U127, and on this 20th anniversary of the organizing of
the Branch all the members of Professor Seeley's first
graduating class were present for the banquet.
Guest speaker at the banquet was Mr. Herman B.
Wolf, Vice-President of the Southern District of the
A. I. E. E. and affiliated with the Duke Power Company. Special entertainment was furnished by Ted
Owens, hypnotist and mentalist, who is a student at
Duke University.
Professor Seeley, who has served as chairman of the
North Carolina Section of the A. 1. E. E., as well as
on many national A. I. E. E. committees, is a member
of many honorary societies and during the war was
associated with the Naval Ordnance Laboratory in
Washington. 1). C. At present he is Chairman of the
Department of Electrical Engineering at Duke.
Guests at the banquet were Mr. George Stratton,
Chairman of the North Carolina Section of the
A. I. E. E., of the Armature Winding Company in
Charlotte, N. C.; and Dean W. H. Hall, of the College
of Engineering and Mrs. Hall. Also attending were
the following electrical engineering alumni: Mr. D. L.
Gery, '29, and Mrs. Gery, Erwin Cotton Mills, Durham,
N. G ; Mr. P. R. Jackson, '4:5, Western Electric Company, Winston-Salem, N. C.; Mr. R. M. Love, '26, and
.Airs. Love, Duke Power Company, Durham, N. C.; Mr.
K. T. Knight, '33, and Mrs. Knight. Camp Lejeune,
New River, N. C.; Mr. Sam Robertson, Veterans Bureau,
Greenville, X. C. : Mr. W. II. Brown, '26, Duke Power
Company, Shelby, N. C.; Mr. F. A. Bevaequa, '2!),
Bureau of Yards and Docks, Navy Department, Washington, 1). ('.; Mr. M. T. Hatley, '43. College of Engineering. Duke University; Professor C. R. Vail, '37.
and Mrs. Vail, College of Engineering, Duke University.

Engineers'
For Engineering Bulletin contain-

Walter J. Seeley
at Dinner

Ball to Be Held April

19

The Engineers' Club will present its semi-annual
Engineers' Ball on Saturday, April 19th, featuring the
music of Sammy Fletcher and his orchestra. The dance
will be in the Woman's Gym from 8:30 to midnight.
The committee in charge of decorating the gym has
plans well under way for presenting some new ideas.
The dance theme will be based on a "Spring Promenade."
All engineers who are paid up to date in their Engineers' Club dues will be presented tickets. The dues
for this term, $2.00, may be paid in front of Asbury
the afternoon of April 7th and subsequent dates which
will be announced.
This is your dance, Engineers, so get your ticket,
get a girl, and let's go!
DUKENGINEER

ALUMINUM BRAZING—
a n o t h e r v i c t o r y of Alcoa Research
Problem: How to join a stamped
aluminum fan blade to a machined
aluminum bushing to make a fan
for portable electric tools.
Answer: Assemble the two parts
with a special aluminum alloy ring
in between and put them in a furnace. The ring melts and joins the
parts together solidly.
This is an example of furnace brazing, a comparatively new way of joining aluminum to
aluminum. I t is another of the ways in which
Alcoa Research has made aluminum more useful and more economical to fabricate.
Alcoa metallurgists first had to find an aluminum alloy that would melt at lower temperature
than the aluminum parts it was to join. Then, in
order to get a direct metal-to-metal bond, they
had to find a way to disperse the thin film of
oxide that covers aluminum.
Finding a low-melting alloy was relatively

simple. But it took years of persistent research to produce a mixture of chemicals that melted with
this brazing metal and removed
the oxide film. The discovery of
this flux made brazing practicable.
Such discoveries are not unusual when Imagination teams up
with Engineering. At Alcoa we
call it Imagineering.
Remember that—aluminum can be brazed.
Someday it may be the answer to your oivn design
or fabricating problems.
Remember, too, that the best place to turn
for answers to any problem about aluminum is
the place where the most research has been done
on this strong, light, versatile metal . . . the
place where there is the most knowledge about
its use. Turn to Alcoa.
ALUMINUM COMPANY OF AMERICA, Gulf Building, Pittsburgh 19, Pennsylvania.

FIRST IN
MARCH,

1947

ALUMINUM
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e?
Two ants
one of them
The other
'Tear along

M It99

were running along a cracker box when
said: " W h y are you running so f a s t ? "
answered: " W e have to—it says right here,
the dotted line.' "

Last night I held a little hand,
So dainty and so sweet.
I thought my heart would surely break
So wildly did it beat.
No other hand in all this world
Can greater solace bring,
Than that sweet hand I held last night—
Four aces and a king.
There is nothing so strange about saying a modern
girl is a live wire. She carries practically no insulation.
The little moron's watch had stopped ticking and he
tried to find the trouble. Finally he took the back off
it, went into the works, and found a dead bug. "No
wonder it doesn't work," he said, " t h e engineer's
dead."

"Let's stick this guy for the drinks," said one mosquito to another.
Jim and Mary were roller skating when Mary suddenly fell. Immediately she flopped over and came to
her feet again with remarkable agility.
"Did you see how quickly 1 recovered my equilibr i u m ? " she asked.
" I sure did," answered Jim, " a n d almost before 1
noticed it was uncovered."
Law student: "You girls wouldn't care to go with
us, would y o u ? "
Arts student: "Would you girls care to go with u s ? "
Engineer: "Where do we go, you lucky girls?"
A very seasick man was leaning over the rail of a
ship one evening just at dark. A fellow passenger
stepped out on deck and looking around inquired, " H a s
the moon come up y e t ? "
" M y God! Must that come up t o o ? " was the reply.
" T h a t ' s a pretty dress you have on."
' ' Yes, I only wear it to teas.''
"Whom?"
A divinity student named Tweedle
Refused to accept his degree.
He didn't object to the Tweedle,
But he hated to be Tweedle D.D.
Husband: " H a v e you got a picture of yourself?"
Wife: "Yes, w h y ? "
Husband: "Then let me have that mirror, I want to
to shave."
The ship was sinking, and the Captain called all
hands aft. " W h o among you can p r a y ? " he asked.
" I can," replied an ensign.
"Then pray, shipmate," ordered the Captain. "The
rest of you put on life jackets, we're one short."
A preacher walked into a saloon, ordered a milk,
and by mistake was served a milk punch. After drinking it, the holy man lifted his eyes to heaven and was
heard to say: " 0 Lord, what a cow!"
" W h a t makes your tongue so black?"
" I dropped a bottle on a freshly tarred road."

(Cut courtesy

"Okay, okay, I give in
clothes drier."
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Westinghouse)

. go ahead and order your new

"Mother, are there any skyscrapers in heaven?"
"No, son, engineers build skyscrapers."
DUKENOTNEEI;

Because photography abolishes distance..
this quaint rural Guatemalan campanario with its century-old bells was right before
Y
you, wouldn't you? .. . that shows how photograOU'D THINK

mechanical phenomena into the laboratory for
analyzing and recording.

phy abolishes distance.

Document reproduction . . . to transfer complete
and accurate information.

Because of photography's unique ability to
"bring" Latin America north . . . North America
s o u t h . . . business and industry have been able to
put it to many and varied uses. They use:

Photographic illustration . . . to make things seem
real even though they're far away.

Motion pictures and slide films . . . to bring manufacturers closer to consumers, dealers, salesmen,
employers.

Photomicrography . . . to jump the barriers between
the invisible and the visible.

Photo layout... to close the gap between drafting
boards and production lines.

This may give you an idea of some of the ways
photography can be useful because of its ability
to abolish distance. You'll find others in our booklet,
"Functional Photography." Write for it. It is free.

Instrument recording . . . to bring electrical or

Eastman Kodak Company, Rochester 4, N. Y.

functional Photography
is advancing business and industrial technics
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GENERAL ELECTRIC
TAX AUTHORITY
The Story of

DONALD MILLHAM

T

H E average man w h o stews over
the filing of his annual tax return
is apt to shake his head quizzicallv
over Donald L. Millham.
While he was in charge of General
Electric tax accounting, Don used to
file more t h a n 500 returns a year and like it. In some years the sums
he paid out in taxes exceeded the
Company's net income by more than
four times.
Although he has a new job today
—the difficult and important one of
Comptroller for the company—Don
maintains an active interest in corporate taxation and is still considered
one of the company's tax authorities.
A career in corporate taxation problems is, Don admits, short on glamor,
long on hard and diligent w o r t . In
his early years w i t h G.E. he had
learned a great deal about business
methods in the company's Business
Training Courses, and had worked as
an accountant and traveling auditor.
But until 1935 he had little more to
do w i t h taxation than the filing of his
own returns.
Then an opportunity opened in tax
accounting. He took the offer and
learned the background, the technical
language, the legal complexities of his
job as he did it.
By meeting the challenges of an
exacting and constantly expanding
field of endeavor, Donald Millham
has made for himself a career w i t h
General Electric that is useful and
important, and w h i c h has held his
interest.
N e x t to s c h o o l s and the U.S. Government, General Electric employs
more college engineering graduates
than any other organization.
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To help pay his way through Union College, Don worked for General Electric
during summer vacations, operating a drill
press.

After graduating with honors, he enrolled
in the G-E Business Training Course, gained
insight into modern business operation.

For five years Don worked as a travelling
auditor, made a good record. In 1935, without any prior experience in taxation, he took
over General Electric tax accounting.

Learning the job as he worked at it, he
became the company's tax authority, filing
500 returns a year. Today he has the
difficult and important job of Comptroller.

GENERAL f § ELECTRIC

