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This Newest Locomotive
is Powered Like a Battleship

LONG AGO successfully developed by Westinghouse for
ocean vessels, the steam turbine has now been harnessed
as a brand new type of smooth, efficient motive power for
modern railroad locomotives.

THE WESTINGHOUSE steam turbine in the Pennsylvania
Railroad's new direct-drive locomotive is no bigger than
a household electric refrigerator—yet it will haul long
passenger trains with ease.

THE POWER-PACKED locomotive turbine is a descendant
of giant Westinghouse turbines which generate much of
the electricity used today. The great expansion of electric
power began with these turbines*

THE VELVETY FLOW of power from this 6,900 horsepower
steam turbine locomotive will make trains run with extra
smoothness and is a major contribution to finer transportation for the future.

THE RAILROADS are developing a dazzling new kind
of transportation for the future. The latest and most
dramatic improvement is steam turbine power, which gives
the Iron Horse "new lungs."
To help produce this new locomotive, the Pennsylvania Railroad, a long-time pioneer in transportation
improvements, turned to Westinghouse and the Baldwin Locomotive Works. Working as a team, these companies have produced this latest in a great line of

steam locomotives—descended from "Old Ironsides,"
built by Matthias Baldwin in 1832. Westinghouse Electric
& Manufacturing Company, Pittsburgh 30, Pennsylvania.
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LIGHT ON THE RISfWG S U N
U N C L E S A M ' S N A V Y h a s t h e m o s t efficient s e a r c h l i g h t s

o n t h e Seven Seas. T h e y a r e so p o w e r f u l t h a t o n e of
t h e m m e a s u r i n g 24 i n c h e s across c a n shoot a b e a m of
l i g h t t h r o u g h 23 m i l e s of i n k y d a r k n e s s .

Keeping Navy searchlight reflectors
spotlessly clean is an unending job.
The Haynes Stellite alloy, from which
many reflectors are made, is so hard
that constant cleaning and polishing
will not mar its surface.

reflectivity. S e a r c h l i g h t reflectors a r e i n d i c a t i v e of t h e
m a n y a p p l i c a t i o n s t o w h i c h H a y n e s Stellite alloys—with
t h e i r u n i q u e c o m b i n a t i o n s of p r o p e r t i e s — c a n b r i n g
m o r e efficient p e r f o r m a n c e .

T h e reflectors of t h e s e s e a r c h l i g h t s a r e m a d e of a n
alloy perfected a n d p r o d u c e d b y H A Y N E S S T E L L I T E
C O M P A N Y , a U n i t of U C C .

T h e N a v y is u s i n g t h i s H a y n e s Stellite alloy for seve r a l r e a s o n s . I t w i l l n o t s h a t t e r fronj s h o c k of gunfire.
I t h a s h i g h r e s i s t a n c e t o c o r r o s i o n b y salt air, salt spray,
p o w d e r a n d sulfur fumes. I t w i t h s t a n d s t h e terrific h e a t
of t h e a r c light—and h o t p a r t i c l e s of c o p p e r a n d c a r b o n
from t h e e l e c t r o d e s d o n o t cause i t t o p i t a n d lose its

Haynes Stellite alloys have long been used for scientific mirrors,
surgical and dental instruments and other equipment requiring
great resistance to corrosion, wear and heat. Unending research
by UCC is constantly adding to the variety of these alloys. They
can be produced in many exacting shapes —in quantity—and delivered ready for assembly without further finishing.
Consulting engineers, production managers, educators and
designers are invited to send for booklet P-'i describing the
properties of Haynes Stellite alloys.
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DESIGNED FOR PEACE
The Duke Power system of steam-electric and hydro-electric stations is symbolic of Piedmont Carolina's industrial and commercial progress through years of peaceful enterprise. Like the
products of other industries, the products of our electric and gas
units have been diverted into war production channels.
Our employees are proud to have a part in and every one of them
—lineman and service man, bus driver and home service specialist,
accountant and stenographer—is proud of his part in trying to
make that service what it should be.

Duke rower Company

DUKT?

T

ENGINEER

Official Magazine

of the College of Engineering.

DURHAM, NORTH CAROLINA

M A R C H , 1945

VOLUME 7

NUMBER 5

Staff
Editor-in-Chief:

Contents

JOHN L. IMHOFF

Business Manager:
H. D. ROBINSON

A FOND FAREWELL

Managing Editor:
W. F . BECKER

pages 4, 22

By J. G. Kelly

Associate Editor:
W. D. MCKEE
E. S. STOCKSLAGER
" C L E O " THEODORSEN
S. B. BLANTON
J. G. KELLY
R. DUNAISKI
F . ROWE

J. ROWE
J. BROWDER
J. DIXON

G. Fox
J. MITCHELL

Advertising Manager:

By W. H.

Gardner

W H A T ABOUT THE GAS TURBINE ?

pages 6, 7, 12

By F. Rowe
pages 8, 9, 20, 22

T H E COTTON PICKER

J. R. H. WILSON

By International

Circulation Manager:
W. L. Ross
Circulation Assistants:
M. E. HUTKINS
A. B. NEELY
J. NOON
R. JUDGE

pages 5, 18

T H E MANUFACTURE OP VENEER

Editorial Assistants:

Harvester

Co.
pages 10, 11, 16

OUR MECHANICAL ENGINEERING DEPARTMENT
H. SHAPIRO
M. FOOTE
W. R. MCMURRAN

By Mr. E.
WITH

Art:

page 12

THE ALUMNI

By W. F.

D. BUCHANAN

Theiss

Becker

Alumni:
W.H. GARDNER

M. HARGETT

Advisors:
C. R. VAIL E. K. KRAYBILL R. W. NORRIS

OUR SPLASHING ENGINEERS

pages 13, 16

By J. Rowe
BETWEEN THE THUMBTACKS

DUKC
LA
NGINEER

h

page 22

GOLDEN STARS

By J.

pages 14, 15

Mitchell

ENGINEERING SUMMER

GRADUATES

page 24

Editorial and Business Offices: Room 07 East Campus Union.
Subscription Rates: Local and Mail: $1.00 per year.
Published January, March, May, July, September, and November by
the students of the College of Engineering, Duke University.
MARCH 1945

Go West, Young Man, Go West, has no connection with the famous Mae, but to an East-to-West
itinerary, which finds the weeping coeds and the
engineers sadly separated. May we return, regain possession over our dope shop, and once
more reign over East when the war is over.

"Entered as second-class matter November 21, 1944, at the post office
at Durham, North Carolina, under the Act of
March 3, 1879."
Reprint Rights granted if credit is given. Mail Address: Box 323,
College Station, Durham, N. C.
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A Fond Farewell
J A M E S G. K E L L Y

Mechanical Engineering
Class of 1945

Although we were forced to leave dear old Southgate, and disturbing rumors indicate that
it will be converted into a dormitory for girls, our memories of the Mast pampus and the
splendid farewell the girls gave us will never die.

On March first was witnessed the mass emigration of
The engineers from that sacred stronghold of many generations of engineering students, Southgate dormitory,
to the Gothic sanctuary of the "West Campus. Although
the passing parade views the transportation of the engineers with deep regret, it is even more depressed by the
fact that the traditions that have held the engineers and
the coeds in such a close bond of friendship might vanish.
We hated to leave dear ol' Southgate and we deeply
appreciated the fond farewell the girls gave us on our
last night at the " S h a c k . " The Shack, as it has always
been affectionately called by all of the engineers who
have lived there, has undergone a number of transformations since its construction and possesses a family tree
of which it can well afford to be proud. I t was first
used as a girls' dormitory; but with the opening of the
College of Engineering at Duke, the Shack was converted
into a dormitory for the engineers. Now it is once more
being remodeled so that it will again revert to the girls.
Now that the engineers have been relegated almost into
a ' ' P a n s y ' ' status by being transferred to the West Campus, many of the traditions will be lost for the time being, and it will indeed be difficult to preserve the others.
The pep rallies held in the gym of Southgate on nights
before each football game are no longer possible, and
consequently much of the rivalry existing between the
Pansies and the Engineers will vanish to a certain extent.
Nevertheless, we will continue to congregate in front of
the Chapel and then march to our reserved seats in the
stadium, chanting all the way, and proudly carrying the
banner inscribed " T h e Duke E n g i n e e r s . " Furthermore,
we will continue to rile the pansies and make their blood
boil with the tantilizing verses:
" K n i t one, Pearl two,
Pansy Village, Woo, Woo, W o o ! "
and
" T w o bits, four bits, six bits, a dollar,
Why in the hell don't the pansies h o l l e r ? "
In addition to that; the engineers will always possess
Front view of the "Shack"

the siren, a distinguishing mask of individuality associated with the engineers and something anticipated by
everyone at each football game.
The ghost of Horace Greeley, that renowned journalist
and dispenser of advice to the youth of the 1850's, undoubtedly smiled an ectoplasmic smile as it muses on the
latest application of his famous advice to " G o West,
young man, go W e s t ! " Although the validity of his
advice was well illustrated in the nineteenth century,
this advice is definitely out of place in the twentieth
century, especially when applied to the engineers.
With the advent of the Navy V-12 program, other
traditions have previously been rendered impossible. The
freshmen " d i n k s " could no longer be worn with the
brims turned down so that there was a distinguished
appearance about the freshman engineer. No more ' ' Rat
C o u r t s " in the wee hours of the morning in the Shack's
gym, no more pajama-clad frosh parading Durham's
thoroughfares, no more air-raid games by the freshmen
in front of the Women's Union, no more serenading of
the girls' dorms by the engineers; in short, ' ' no more
nothing.''
With the departure of the engineers, the Engineers'
Dope Shop and Post Office will once again become the
Woman's College Store and Post Office. The engineers
had frequently posted signs indicating the way to the
Engineers' Dope Shop, but all to no avail. However,
on our last day on East, the coeds graciously condescended to name it as such in addition to posting numerous signs all over the campus and draping the Union in
black in mourning for the engineers' departure. The
torchlight parade that night and serenading by over
four hundred girls proved that the spirit which has so
long been established between the coeds and the engineers
was still cherished and could not be destroyed. The mass
migration to ol' Marse Jack was the last for many a
moon that the engineers and coeds would experience together. Heretofore, the bell had been r u n g after each
Duke victory by coeds and engineers in celebration of
the victory.
This bell had undergone numerous paintings by the
freshmen and sophomores each year—both striving to
have their class year painted victoriously on the bell.
This year, however, a new fad arose when the coeds,
Marines, and sailors battled it out. The bell on some
occasions has undergone three paintings in one night.
For several months every student would glance upward
each morning to see how the bell was painted for it was
invariably changed almost every night. However, de(Continued

on page 22)
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The Manufacture of Veneer
W. H. GARDNER

Civil Engineering
Class of 1945

-«%

While many types of veneers are. observed by the average person every day, few are familiar
with the methods used to produce them, or the types of woods used in their manufacture.

T H E TYPES OF TREES USED AND THEIR SELECTION

The types of wood used to produce veneer are varied
and many, but nearly all veneers are produced from the
so-called hardwoods.
The chief American woods used for veneer a r e : walnut, which comes in large amounts from Indiana and
Ohio, and is generally quarter or plain sawed. This
type of wood is used mostly in the production of decorative objects such as furniture, cabinets, etc. Maple,
grown largely in Michigan, makes an all-round veneer,
and is usually rotary cut. Most of the oaks used are of
the white oak variety, which are grown chiefly in Indiana. Oak is quartered. Butt walnut, found in the
stumps of aged walnut trees, is one of the most popular
woods for the manufacture of beautiful and expensive
furniture. I t is also used for airplane panel boards.
Yellow poplar and sweet gum are the only Southern
woods that are used in quantity to produce veneers.
These trees make an all-round cheap veneer used for the
production of cheap furniture and packing crates.
In manufacturing the more expensive veneers, foreign
woods are imported to this country from Mexico, and
South and Central America. The most widely used foreign woods a r e : Honduras swirl, a dark rose-colored
wood, grown abundantly in Central and South America.
Mexico is the largest source of striped mahogany, which
is one of the most beautiful and rare of all imported
woods. There is another natural swirl found in Equatorial Africa which is widely used today because of its
dark color and beautiful grain pattern. There are several other foreign woods in use today, but they are used
so rarely that they will not be mentioned here.
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With the advent of the airplane, the development of
new types of veneers has been necessary. These veneers
are generally cut very thin, sometimes down to onehundredth of an inch in thickness. Douglas fir by far
makes the strongest of all airplane veneers, and its value
as an airplane veneer is increased by its availability in
war time. A t present no foreign woods are used extensively, because the war prevents the use of any extra
tonnage for the shipment of logs. Some other woods used
for airplane veneers a r e : birch, mahogany, not used very
extensively, sweet gum, cut on a forty-five-degree angle,
and poplar. The use of plywood in the manufacture of
airplanes is as yet viewed by some with scepticism, but
after enough data have Been collected to inform the public fully on the subject, these opinions will undoubtedly
change.
One of the few occupations in which there is no modern mechanical method to take the place of the skill of
MARCH,
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the laborer is the occupation of finding suitable trees for
the manufacture of veneers. Trees from which veneer
logs are cut are not felled at random as in ordinary logging operations, but each tree is carefully selected as to
the beauty and novelty of its grain. Although there is
no way of telling which tree will produce the best veneers, the veteran prospector can pick the most suitable
trees with the most amazing accuracy. Contrary to popular belief, the trees which make the best veneers are
not the ones that are tall and straight and that grew to
maturity with little or no fight for existence; but the
ones that have burls, spalls, crotches, and numerous
other defects in them". These defects produce most of
the beautiful grain figures that are used in the production of the decorative veneers. I t takes years of practice
before a man can become proficient in the selection of
trees which make the most beautiful veneers.
When a structural member is to be made of plywood,
the beauty of the grain pattern is not considered; therefore the trees are selected which are as free from defects
as possible so that maximum strength can be realized.
Douglas fir, which is largely free from any major defects,
is generally used when strength is desired more than
beauty.
T H E MANUFACTURING PROCESS

Logs are shipped to the mill by means of trucks, rafts,
and trains. Upon their arrival, they are placed in a
stock pile for storage until needed. When a log is
needed for the mill, it is cut into six-foot lengths, and all
the bark is shaved off with an axe, which is wielded by
a laborer called a "flitcher." Sometimes wastewood,
such as bark, and rotten or decayed wood, is cut off the
log by a flitch saw, which is a large band saw with a
table attached that is strong enough to hold the log. All
projecting limbs are also cut off the same time that the
bark is taken off so that the log jpresents a very smooth
appearance.
(Continued on page 18)
Logs floating to the mill
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What About the Gas Turbine?
FRANK EOWE
Mechanical Engineering
Class of 1945

While the gas turbine has been the plaything of engineers for many years, its development has been retarded by the lack of material capable of withstanding successfully the
high temperatures involved. Recent advances in the field of metallurgy promise to greatly
advance the possibilities of the turbine.

The gas turbine, although commonly thought to be a
new, remarkable, and somewhat impractical means of
power production, is in reality one of the oldest ideas
for power plants.
Eminent scientists of old such as Leonardo da Vinci
had the whole idea worked out about the time that
Columbus discovered America. Even though succeeding
men of science worked with the idea for centuries, the
gas turbine remained hardly more than it was in the beginning—a wonderful idea if it would work. Power
generation was brought to its present state by the advent
of the reciprocating steam engine, the gasoline engine,
the steam turbine, and the Diesel, while the gas turbine
was forgotten.
Although the first drawback to the development of
the gas turbine, the necessity of producing a prime mover
for starting the turbine, was overcome by the invention
of the steam engine, little if any progress was made.
The two problems which have held the gas turbine back
were a high operating temperature and high compressor
efficiency.
An explanation of the basic operating principles of
the gas turbine is needed to bring out the significance
of these two problems.
Essentially the mechanical processes taking place in a
gas turbine cycle consist of a rapid combustion of the
fuel, confinement of the gases of combustion within a
pipe so that they can flow to the point of work, and the
expansion of these gases through turbine blading to
generate power. The function of the air compressor is
primarily the same as that in an ordinary supercharger;
it supplies the necessary volume of air for combustion.
The utter simplicity of the gas turbine tantalized
engineers for centuries. Here, the two problems came
to the fore. If the gases were admitted to the turbine,
the blades would melt. If, in attempting to cool the
gases with the introduction of larger amounts of excess
air, the load on the compressor would increase. It was
impossible to get a turbine-compressor combination efficient enough to drive the compressor, much less supply
useful output power.
Today, however, these difficulties are rapidly being
overcome, largely due to the tremendous volume of war
research. One of the problems was solved to a large
degree by the development of the axial-type air compressor, which can compress large volumes of air economically. A good beginning has been made toward the
solution of the other problem by recent research in the
metallurgical field which has brought about the develop-

ments of new alloys capable of withstanding far more
heat and errosive wear than was thought possible only a
few years ago. Just how far the development has gone
is somewhat of a military secret at present, but some of
the facts are known.
At temperature at and below 1000° F. the overall
efficiency of the gas turbine cycle is low, and it is only
at temperatures above 1000° F. that the gas turbine
comes into its own. For a life of only a few hours such
as might suit some military needs, temperatures of
2000° F. are allowable. Heavy-duty, long-life, application would necessitate much lower temperatures.
It is seen that the usefulness of the gas-turbine cycle,
that is, the amount of useful output power, depends primarily on a combination of three factors: high turbine
efficiency, high compressor efficiency, and high persisting
temperatures. A variation in any one of these will affect
the other two, and hence the overall efficiency. For every
unit of power input, three-quarters of the output is required to drive the compressor, leaving only one-quarter
for useful output. If, for instance, the efficiencies of
the compressor and turbine are lowered by one percent,
the useful output is lowered by seven percent. On the
other hand, with a given compressor and turbine efficiency, the useful output drops sharply with a decrease
in the top operating temperature.
However, there are several practical processes well
known to the engineer which can be resorted to as a
means for increasing the efficiency of the gas-turbine
cycle. They are: regenerating, intercooling, and reheating. In the regenerative cycle some of the heat from
the hot air exhaust gases leaving the turbine is transferred to the air used for combustion by means of a heat
interchanger. Heating the air used for combustion
brings about a more efficient burning of the fuel, hence
reducing fuel consumption and improving the cycle efficiency. Since the amount of the heat taken from the
exhaust gases depends upon the size of the heat interchanger, an economic problem arises in which gain of
efficiency is balanced against the cost of heat exchange
surface. Engineering experience indicates that the economical size of the heat exchanger will limit the regenerative cycle to approximately seventy-five percent
recovery of the heat available in the turbine exhaust
gases.
Efficiency is improved further when intercooling is
added to the regenerative cycle. As the name implies,
intercooling removes the heat of compression from the
air passing through the compressor. Since the cooler air
DUKENGINEER
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Typical installation
of gas turbine
in a locomotive

COMBUSTION GAS TURBINi
LOCOMOTIVE M l

SECTION AT "8

has less volume, the compressor work is reduced, with a
subsequent increase in efficiency and useful turbine
capacity.
Reheating consists of adding heat to the gases as they
pass through the turbine by burning fuel directly in the
gas. This type of reheating has a decided advantage
over that used in the steam reheat cycle in that it does
not require a large quantity of steam piping or reheattransfer surface. It is perfectly possible that the reheating combustion may be placed inside of the gasturbine casing, thus making possible a considerable saving of space and cost. When regenerative, intercooling,
and reheating are used in combination, the advantage of
each is magnified and the efficiency of the gas cycle is
increased.
With an eye to the basic principles of the gas turbine,
its limitations, and the various means for improving its
efficiency, some of the possible applications may be discussed.
The use of gas turbines in aeroplanes offers a wonderful opportunity. The tremendous saving in weight and
space, coupled with the lack of need for engine cooling,
makes the gas turbine very ideal for aeronautical use.
With the relatively short life and small power output required by the aircraft industry, the extreme temperatures
necessary for high efficiency would not be such a limiting
factor. Another feature of the gas turbine which makes
it allowable for the application is its lack of need for
"warm-up," thus facilitating quick takeoffs.
Since the simple open gas cycle requires no water, low
weight and small space requirements are filled. It should
prove a power plant for locomotives with the main drawback being the inability of the gas turbines to operate
in reverse. To provide flexible operation, it has been
proposed that locomotives be built which are capable of
running at low turbine temperatures of about 800° F.
for ordinary pulling, but which would have higher temperatures on hand for emergency use. Gas turbines have
been tried successfully on a locomotive by Brown in
Switzerland.
The efficiencies of the gas combustion cycle are easily
MARCH, 1945
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equal to those of the best modern marine power plants,
and with an absence of boilers and condensers take up
much less space. The gas turbine with its comparative
lack of gadgets, piping, and electrical devices, will no
doubt find great use in marine installations. Again,
however, there is an obstacle to be met in that marine
service requires astern operation, which necessitates the
use of an electric drive with the turbine.
In the general field of power generation the gas turbine is generally handicapped until the problem in connection with the closed cycle and the use of coal as a
fuel can be solved. The closed cycle is different from
the open cycle in that the products of combustion do
not go through the turbine at all, but are used to heat
a second gas as if it were water in a boiler. After delivery of power through the turbine, the gases pass
through the compressor and on into the cycle combustor,
whence the cycle begins again. Since open cycle gas
turbines are limited to small power requirements competition between the gas turbine and the steam power
plant depends almost entirely on the refinement of the
closed cycle and the devising of some method whereby
coal may be used as a fuel.
In drawing conclusions it should be remembered that
the gas combustion cycle has had only practical application in very special cases. At the present time gas turbines are being used only in oil refineries especially in
high-octane gasoline production. They are also used to
supply compressed air for large fired steam boilers and
for supercharges on jet-propelled aeroplanes. However, these turbines are all being run on high-grade oil,
which is expensive and difficult to obtain. This fact,
together with the fact that the turbines operate at best
efficiency at full load, limits present-day applications.
Even though there is undoubtedly a glowing future
for the gas turbines it is a mistake to assume that it will
become the ideal prime mover for all power requirements.
It is safe to say that the gas turbine will find real usefulness as a supplement, or auxiliary to the other types
(Continued on page 12)

THE COTTON PICKER
—A Product of American Ingenuity
INTERNATIONAL HARVESTER CO.

Mechanizing the harvesting of the nation's largest export crop has puzzled engineers for
almost a century. Today, the newly developed cotton picker, far past the embryo stage,
may be as revolutionary as the reaper. This timely article has been prepared especially
for the DUKENGINEER by the International Harvester Co.

Cotton is the only American crop of first-rank importance which still is prevailingly harvested by hand
methods. Historically, the nation's largest export crop,
it is picked by the same slow, tedious, back-breaking,
and uneconomical methods that were used thousands of
years ago in Egypt under the reign of the Pharoahs.
However, it can be now said that hand picking is on
the way to becoming obsolete. International Harvester's
cotton picker development program has reached the
stage where practical successful pickers are being built
in limited quantities. The pickers are ready for mass
production, but wartime restrictions on materials, manpower, and manufacturing facilities make this impossible
for the time being.
For years millions of acres of cotton have been planted
and tended annually with tractor-powered equipment.
What, then, has been the reason for the delay in building
a mechanical cotton picker comparable to the efficient,
labor-saving, tractor-powered harvesting machines at the
service of the producers of other major crops?
The answer is that the mechanical cotton picker has
presented one of the most, if not the most, difficult problems ever tackled by the experimental engineering departments of the farm machinery industry. The development of the present, successful picker has involved the
surmounting of practically every engineering difficulty
to be encountered in the entire field of farm equipment
design and development.
Efforts to mechanize the harvesting of cotton date
back almost a century. Patent Office records show that
the first patent on a mechanical cotton picker was issued
in 1850. Since then literally hundreds of patents have
been issued to inventors of mechanical cotton harvesting
An International Harvester mechanical cotton picker starting
work in a field of ripe cotton in the Mississippi Delta. The
machine has picked two rows in the center of the field and the
contrast between the picked rows and the unpicked rows of
cotton is evident.

devices. Harvester and its predecessor companies worked
on the problem for approximately forty years before the
company felt justified in announcing the development of
a successful picker.
To begin with, picking cotton is in one way similar
to picking strawberries. The berries do not all ripen
at one time, and neither do cotton bolls. Only the mature bolls must be selected and harvested, while the immature bolls and the plant itself must be left undamaged.
A cotton field normally is picked two or three times during the season before the entire crop is harvested.
The growth of the cotton plants varies widely. Their
height varies from 18 inches to five feet; length of staple
from five-eighths to one and one-quarter inches or more;
yield, from one-quarter to two bales per acre. Under
certain conditions the foliage is heavy; when infested by
worms, it is extremely light. In addition to worms, it
frequently is damaged by boll weevils and other insects.
Often the cotton rows are infested by weeds, vines and
grass.
This wide variation in conditions, as much as any
other factor, accounts for failure of all earlier efforts to
produce a mechanical cotton picker which would be reliable and efficient wherever cotton is grown. Many experimental machines were developed which would give
fair or good results under one set of conditions and fail
under others.
At a very early stage Harvester engineers set as their
goal a machine which would fulfill the following chief
requirements:
1. It must harvest a high percentage of the mature
cotton with a minimum ground and plant loss.
2. It must gather the lint or cotton fiber as free as
. possible from leaves, stems, hulls, weeds and other extraneous matter.
3. It must not damage the fiber, the immature bolls,
or the plant itself.
4. It must be of sound mechanical design, providing
consistent, dependable, efficient performance, but at the
same time simple enough to permit its operation and
servicing by farm labor.
5. It must—and this is the basic essential—be profitable as compared with hand picking.
The difficulty of meeting all five basic requirements
explains why the hundreds of early attempts to produce
a mechanical cotton harvester, including Harvester's,
failed to produce a commercially acceptable machine.
DUKENGINEER
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The economic requirement greatly increased the difficulties of the mechanical requirements; a number of
machines which did at least a fair job of picking were
unprofitable.
Harvester's efforts to solve the problem may be said
to date back to July 16, 1895, when Angus Campbell,
then of the Deering Harvester Company, one of the
predecessors of the present International Harvester
Company, was issued the first patent on what was later
to be known as the Price-Campbell cotton picker. The
Price-Campbell picker, employing the spindle principle,
is the direct ancestor of the machine which Harvester is
now ready to manufacture.
Throughout the long period of research, experimentation and development Harvester worked continuously
with the Price-Campbell principle, but not exclusively
with it. Side by side with this principle, the company
examined every other idea presented to it and experimented with all which seemed to possess any merit.
Space prevents any attempt to describe all of the hundreds of ideas which were presented. Many verged upon
the fantastic, but it is instructive to consider a few
which were reasonably close to reality.
Manually operated devices of all kinds were tried,
among which were claw-fingered gloves. All proved a
handicap rather than an aid.
Most of the ideas for mechanical harvesters fell into
five different classifications:
1. Pickers, which extract the cotton from the opener]
bolls by means of spindles.
2. Strippers, which comb the plant with teeth or draw
it between stationary slots or revolving rolls.
3. Pneumatic machines, which remove the cotton from
the opened bolls by means of either suction or air blasts.
4. Electrical machines, which attempt to attract the
cotton from the open bolls by means of a statically
charged belt or fingers.
5. Threshers, which cut the stalks near the ground and
take the entire plant into the machine, where the cotton
is separated from the stalks, leaves and other vegetative
matter.
During its four decades of study and experimentation
in this field Harvester's engineering department examined practically every idea presented in the five classes
listed above. No ideas in the last two classes were ever
tried out in the field, because of certain obvious weaknesses in principle. But scores of experimental machines
embodying the other three principles wer"e built and tried
out in the field.
Although Harvester and its predecessor companies experimented with this problem for approximately forty
years, the company's intensive efforts began after the
end of the last war. There were two reasons for this:
first, the labor shortage incident to the war resulted in a
serious dearth of hand pickers; second, the development
of the Farmall all-purpose tractor gave Harvester engineers a new approach to the problem.
Beginning with 1924, and yearly thereafter, there was
MARCH, 1945
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A closeup view of the International Harvester mechanical
cotton picker shown in operation on a cotton ranch in the San
Joaquin Valley of California.

designed, built and tested in the field at least one, but
more often two or three types of machines. Each year
the Harvester cotton picker "caravan" started in the
neighborhood of Brownsville, Texas, on the Rio Grande,
and worked northward, trying out experimental pickers
under the varying conditions of climate, soil and crops
in Oklahoma, Arkansas, Tennessee, Mississippi and other
cotton-growing states.
Each year the '' caravan'' would double back to finish
the season at the end of the year near El Paso, Texas,
where a quantity of cotton acreage would be held for the
year's final tests. As the "caravan" progressed modifications and new ideas would be sent back to the engineering department and often were incorporated in an
experimental model which would get its first tests at
El Paso during the same season.
In 1924 tests began with a self-propelled, spindle-type
machine similar to the Price-Campbell machine, the patents of which had been acquired by the company. It
worked consistently with that type each year throughout
the period, but not to the exclusion of other types.
In 1925, a separator was developed, which pulled the
entire boll off and separated out the cotton, somewhat
on the same principle as a grain separator. This was
given up because of the fact that it took the mature and
immature bolls indiscriminately and did not do a clean
job.
Later the engineers worked with strippers, built after
the fashion of a corn picker, which stripped the bolls
from the plants. This involved the building of a cleaner
to separate the cotton lint from the bolls and other extraneous matter.
Although a lot of work was done on the strippers and
cleaners, they were later abandoned. Sometimes the
cleaner was a separate, stationary machine; sometimes it
was mounted on the stripper or picker. But either way
it made a heavy, cumbersome machine, and it was found
(Continued on page 20)
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Our Mechanical Engineering
Department
MR. ERNEST

THEISS

Instructor, Mechanical Engineering,
Duke University

The development of our College of Engineering is a feat of which we can be justly proud.
This article, which traces the development of our Mechanical Engineering Department, is
the first in a series of three. The development of the Electrical Engineering
Department
will be traced in the next issue.

Some fifteen years ago the Mechanical Engineering
Department of Duke University drew its first breath,
and started growing. Since 1930, when Prof. H. C. Bird,
Head of Civil and Mechanical Engineering, hired Ralph
Mathews to instruct the first freshman group entering
as candidates for the B.S. degree in Mechanical Engineering, the department has outgrown its clothes almost
without let up.
The department made an inauspicious start in the
basement of Asbury Building, with its M.E. Lab where
the present Electrical Repair Shop is located. Classes
and offices were housed in two sections of Bivins Building which ranged from the area now occupied by the
Soils Lab up through the second floor of the structure.
In 1931, Mathews gathered a nucleus of students, and
after some discussion and organization work, Delta Epsilon Sigma, Engineering honorary fraternity emerged
on the scene, to become a goal for every student. Mathews wrote the ritual for the initiation himself; every
member remembers this through the years because of its
effective arrangement.
Expansion was the theme for 1932. Professor W. J.
Dana, Head of Experimental Engineering at N. C. State,
came to Duke to be Professor of Mechanical Engineering. Some of his notes are still to be found in the M.E.
Dept. files. Mathews designed a new lab, to be erected
behind Asbury. A crew of students toiled all day Saturday and Sunday, pouring the concrete floor on their own
time. Interest in this building, now the High Voltage
Lab, was at such a tremendous pitch that students
Operating the Air Compressor

dropped everything at the mere mention of pipes to be
fitted or engines to be mounted.
Professor Dana died an untimely death in October of
1933, shortly after the start of the fall semester, having
been at Duke only slightly more than a year. Professor
R. S. Wilbur, now Head of the Department, was hired
to replace Dana. Wilbur, who had been Associate Professor in the Post Graduate School of the U. S. Naval
Academy at Annapolis arrived November 1, 1933, and
was installed as Associate Professor here; in 1938 he
assumed Professorial rank.
About this time space again was at a premium. Offices
were moved to the south end of Bivins, and eyes were
turned to Branson, then a story and a half landmark
remaining from the days of the old Trinity Park School.
Remodeling was started but never concluded, because
one of four chimneys refused to fall properly. As a
result the walls collapsed and the present Branson was
started from the ground up. When Dr. Flowers came
to inspect the work, he found ia couple of extra feet added
to the height of the building; Prof. Wilbur and Mathews
had prepared for the day when a balcony would be
sorely needed.
In the fall of 1934 Professor Wilbur petitioned the
American Society of Mechanical Engineers, to charter a
Duke student chapter of the Society. The Duke group
was put on probation in December; in the spring, Wilbur and Prof. Bird financed a trip to the Spring Conference in Knoxville, for Wilbur and four students. The
ball was rolling, and in December of 1935 the charter
was granted.
Assistant Professor F. J. Reed came from Vanderbilt
University as an instructor in 1935. Mathews was
granted a year's leave of absence to study for his Master's degree in 1936. As it turned out, he went on to
work for the American Gas and Electric Co. of New
York, and the next fall Reed was elevated to his present
rank.
The Ingersoll-Rand Air Compressor, mounted on the
left as you enter Branson, and the Wachs Steam Engine
under the south stairs were obtained from W. E. Whitford, who had stored them after their service in the construction of the West Campus. The Terry turbine now
used for observation and display purposes, was brought
from the East Campus heating plant, and was used for
testing until the Sturtevant turbine was purchased some
seven years ago.
DUKENGINEER
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In 1935 the Sprague electric dynamometer was purchased to measure the power output of a Ford Model A
engine, which was located in the small lab. Soon after,
the 1935 Chevrolet engine was purchased and mounted
in Branson with this dynamometer.
R. G. Chapman was added to the faculty as instructor
in 1937, coming from Rensselaer Polytechnic Institute,
where he had just obtained his Master's degree. Chapman was placed in charge of maintenance work in the
lab, with a staff made up of student help. Wimpy
Cramer built the refrigerator setup, working on this
test as a project. Jack Hurlbut sweated many an hour
over the "plumber's nightmare," otherwise known as
the Pipe Friction test. Bill Larsson, first editor of the
DUKENGINEER, welded up the frame of the weir and
pump test setup.
The horizontal and vertical Troy steam engines were
purchased and mounted, as was the hydraulic dynamometer, now connected to the 1940 Ford V-8 engine. Incidentally the Ford Motor Company provided a new
engine and laboratory test set on a loan basis every two
years, in an arrangement which came about through
contacts made by Russell Ranson, instructor in Electrical Engineering, who left Duke in 1939.
Leo Pigage joined the M.E. faculty in 1938, leaving
Cornell to teach drawing here. He left in January,
1941, to go to Purdue University. In the meantime,
the Coal Lab was moved to Branson from Bivins, where
it was located in 1933, having been inaugurated through
equipment obtained from W. A. Tyree. The Oil Lab
was built up by purchase of the testing machines used
in oil and bearing work.
The 60 H P Keeler oil-fired boiler was purchased in
1937 by Prof. Wilbur, and at the time of erection, the
addition on the north end of Branson was provided, with
its three offices, tool room and shop, and spacious boiler
room designed by Professor Reed. Auxiliaries provided
for the boiler were an induced draft fan, a Worthington
feedwater heater, Worthington feed pump and meter,
and relay controls to operate the boiler and auxiliaries
automatically.
With the years 1938-1939 came the most important
single phase for the College of Engineering, for then
the Division of Engineering became the college it now
is, with approval of the three branches of Engineering
being given by the Engineers Council for Professional
Development.
It was in the fall of 1939 that the author was appointed an instructor by Prof. Wilbur, leaving Case
School of Applied Science, where he had just obtained
his Master's degree. Here again, the department prepared for a larger student body.
The radiator test setup was placed on the west side of
the balcony, and conformed with ASIIVE code specifications. Across the aisle, the NAFM test code fan unit was
located, and along side the steam orifice test, injector,
and the water orifice unit were placed.
The Stover Diesel engine was mounted on the main
MARCH, 1945
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floor approximately in the position it now occupies.
However, vibrations set up on the balcony resulted in
its transfer to a cradle-type frame. The sight of little
Carl Edens pounding bolt holes into the floor still lives
vividly in our memories. Howard Schmidt constructed
the aluminum melting furnace, and ran a test on it during the Engineers' show of 1940. Morton Serrell left
Foster Wheeler to replace Pigage.
About this time thoughts of the College of Engineering
turned to Aeronautics. Dean Hall conferred with Professors Wilbur and Chapman and Messrs. W. A. Tyree
and A. S. Brower, and plans for an Aero Building went
forward. Construction was started in the spring of
1941, and finished shortly after the arrival of Jerry
Hoffer, who came to Duke from the Guggenheim School
of Georgia Tech.
Serrell left at the end of the spring semester to work
at the Bureau of Ships in Washington, and was replaced
by Ralph Lewis, who also left Georgia Tech to come to
Duke.
Rapid installations were made in the Aero Building in
order to handle an enrollment which was larger than
ever. The Metal and Woodworking Laboratory was
located on the main floor at the north end, and the onehundred-mile-per-hour wind tamnel was installed in the
southwest corner. The Lycoming test engine was placed
in its test cell, with its torque dynamometer.
The Machine Tool Laboratory contained a South Bend
bench lathe, obtained by transfer from the Civil Department when the move to Branson was made, and the
Ames milling machine, Rhodes shaper, Delta grinder, and
power hacksaw which had been housed in Branson over
a five-year period. In addition, wood machines included
a Walker-Turner circular saw and jointer, band saw, jig
saw, circular sander, and wood lathe.
Through purchase or donation airplane frames and
wings were added, to be used for study in the Aeronautics
option which Hoffer now had started. A Curtiss Robin
and a Piper Cub were stripped, to show construction
(Continued on page 16)
The Stover Diesel Engine

With the
Alumni

and that he has heard from Charlie French and Dave
W. F . BECKER

Civil Engineering
Class of 1945

Again this month we have news from the engineering
alumni. Letters are coming from all ovser the United
States and the world to professors, friends, and to the
D U K E N G I N E E R . I t seems-that a few alumni always want
to keep in contact with the school and the friends that
they have found here. They keep that contact by sending in their addresses and news of themselves and other
Duke men that they have met along the way.
The D U K E N G I N E E R thinks that it could make itself
much more interesting to the alumni by increasing the
size of this column and making it more or less of a feature, at least until after the war. This can only be done
by all you fellows from Duke t h a t are in all parts of the
world writing to us and letting us know the story. W e
would like to hear about the places that you have been
to and the things that you have seen. We would like to
hear about the life you lead in your particular branch
of the service for two reasons: to hear about you, and
to find out what we will be getting into when we leave
Duke.
During the last month we heard from Ens. Stephen
C. Clark, whose present address is 316 Huntington Ave.,
Boston, Mass. A t the present he is attached to the Radio
Material Office. He mentions in his letter that he could
never quite forget Duke as every station at which he has
been has had at least one Duke man.
Among the boys recently seen back on the campus was
Dave Fleming, now a private in the Army. Dave was
in France with a replacement unit and was in combat
for thirty days before being wounded. The unfortunate
incident occurred on last October 24, and Dave returned
to this country on December 15. He hopes to be able to
return to Duke next semester. .
Quite a few new Ensigns have been visiting the last few
days. Guess that they wanted to see how Dukenis Tech
looked in its new quarters on West, and probably to get
the laughs on the restriction deal which we seem to be
tied up in. Among them were James " B l u e " Ball, Hayward Marshall, and Hal Gypson. Hayward and Hal
have been training in Camp Endicott, Rhode Island,
along with Ens. Bill Widerman, Hugh Evans, and Dick
Bayman. All these fellows were commissioned on J a n uary 6; since then training for overseas duty.
There was a long letter from Ken Sanger who was in
the ROTC while here at Duke. Now he is a r a d a r officer
on a minelayer. He writes that during his travels he has
come into contact with Len Dacewicz and Joe Myers,
who are on minesweepers, and Bill H a r d y who is in the
submarine service. Ken also states that he has heard
from Bill DeWitt who is an assistant engineering officer
on an LCI. DeWitt wrote Sanger that he has come
across Kermit Lindeberg, Fuzzy Wagner, Bill Crooks,

Beary who are now stationed in the Pacific on board
LST's.
Dick Nelson,, who was the former Editor-in-Chief on
this rag, is now working on a large engineering project
in Oak Ridge, Tenn.

Reed Stovalt is now with Leeds

and Northrup in Philadelphia.

BMOC John Carr is still

waiting assignment in Norfolk.
Subscriptions were received (attention you new engineers) from Ens. J i m Barden, whose address is Commander Service Force, 7th Fleet, c/o F P O , San F r a n cisco, Calif. J i m received a B.S.E.E. in 1940. Also J . A.
Edmunds, B.S.E.E., 1937, who is now with the Atlas
Powder Co. in Apco, Ohio; and Woody Venable, S 1/C,
now in Corpus Christi, Texas.
New addresses received in the last month a r e :
B I L L MASON,

S 1/C, Radio Chicago, Class, 12B, USNTS,

190 N. State St., Chicago, 111.
(jg) J . R.

LT.

HOTTEL,

2523 Pacific Ave., San F r a n -

cisco, Calif.
E. G.
A/C

CRANE,

V P B 205, F P O , San Francisco, Calif.

F R E D KENDALL, J R . ,

34855005, Group N, Sqdn. 220,

Class 215, San Antonio, Texas.
ED

L.

JOHNSON,

A / S , USNR, 1st B a t t , Baker Tower

A, 142, USNTS, Cornell University, Ithaca, N. Y.
USNR, 46th Naval

E N S I G N E R N E S T EDWARD NEWSOM,

Construction Batt., c/o Fleet Post Office, San F r a n cisco, Calif.
T / S G T . B E N J A M I N H . CARLISLE, 35230983, Sig. S e c , Hq.

Ninth U. S. Army, A P O 339, c/o Postmaster, New
York, N. Y.
GUILBERT

L.

BRANDON,

A/S,

CO.

4015, Brks. 415L,

USNTC, Bainbridge, Md.

What About the Gas Turbine?
(Continued from page 7)

of power plants. To meet the power requirements that
are called for in the aircraft of the future will be limited by the gasoline engines which have reached a fairly
definite power limit. Regardless of the many developments yet needed in the gas turbine, it is, because of its
simplicity, light weight, compactness, and absence of
auxiliaries, definitely the " b r i g h t l i g h t " in the field of
power production today.
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Our Splashing Engineers
J A K E ROWE

Civil Engineering
Class of 1946

.Firs* in a series of articles, the DUKENGINEER turns the focus on engineers who are making
names for themselves in the field of sports. Our swimming team, dominated by engineers,
has just completed a successful season.

Engineers have made quite a name for themselves in
the field of sports. At present your writer shall be concerned with those who carried the Blue and White to
the tank.
First, turn the spotlight on Ken Saturday and Fred
Heninghausen, who sparked the Duke tanksmen with
their exploits in the breaststroke field.
Ken is a Durham lad. He attended the Durham High
School. While at said school, he began his successful
career as a swimmer. He participated in the breaststroke
and freestyle events for Durham. During his high school
activity, he won the North Carolina breaststroke championship.
Entering Duke in the fall of 1942, Ken later joined
the N.R.O.T.C. and selected engineering as his curriculum. While at Duke, he participated in the 50- and 100yard freestyles, the 200-yard breaststroke, the medley
relay, and the 400-yard freestyle events. This past season he was elected co-captain of the team and was a
member of the 266-yard freestyle relay team which broke
the Southeastern Conference record at Emory University.
Ken graduated with the February class and received
his commission in the United States Marine Corps.
While at Duke, he was very well liked and was a member of the Kappa Alpha fraternity.
Mr. and Mrs. Heninghausen's little boy, Fred, hails
from Baltimore. He attended the Baltimore Polytechnic
Institute where he was a mainstay on Tech's swimming
team for several years. At Poly he took part in the
breaststroke and medley relay. In his last year there he
captured the Maryland Scholastic breaststroke championship. Fred was also a member of the Lambda Sigma
fraternity.
Coming to Duke in 1942, Fred became a N.R.O.T.C.
engineer. On the Duke swimming team, he took part in
the breaststroke and medley relay. During the season just
completed, he was co-captain with Ken Saturday and
also stood fourth in the number of points made during
the season.
Fred also graduated in February and received his
commission in the United States Navy. Fred was a member of the Beta Theta Pi fraternity, and to all who knew
him, a swell guy.
Still another engineer, now among the illustrious
graduates of this noble institution, is Blake Van Leer.
Blake, a good Southerner, hails from Atlanta, Georgia,
where his father is president of the Georgia School of
Technology. After attending the North Carolina State
College, Blake transferred to Duke in July, 1943.
While on the Blue Devil's tank team, Blake turned in
MARCH,
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a fine job. He swam in the backstroke and the medley
relay events, having very successful records in each.
During his stay at Southgate, that lovely dream of the
past, Blake made many friends. He was a member of
Kappa Sigma. The boys elected him to the post of
president of the Engineering Student Government Association for the November to February term, 1944-1945.
He also was chosen as Saint Patrick for the engineers'
St. P a t celebration in February.
Now looking at the fellows who are still here, we first
find Hoyle Wilson. Hoyle was born in Decatur, Georgia, and now resides in Atlanta. He attended Central
High in Charlotte, North Carolina. While in high
school, he participated on the swimming team, swimming
the 50- and 100-yard freestyle.
Entering Duke as a civilian in the fall of 1942, he
began his career with Duke's team. I n November of
1943 he went into the Navy program.
With the Duke tanksters he swam the 50- and 100yard freestyle and also several relays. During the season just concluded he was third in the number of points
aggregated for the Blue and White. He also was a member of the record-breaking 266-yard freestyle relay team
which Ken Saturday was on.
In addition to his swimming escapades he belongs to
Beta Theta Pi. He is a senior electrical engineer and
(Continued on page 16)
Ken Saturday

Hoyle Wilson

Between the Thumbtacks
A.l.E.E. News
The Duke Student Branch of the American Institute
of Electrical Engineers held a meeting January 18, 1945,
during which Mr. A. I. DeBruyne was the guest speaker.
Mr. DeBruyne, a graduate and former officer of the
A.l.E.E. of Duke, is now an employee of the local police
department. His interesting talk on the subject '' Police
Radio in the City of Durham" was indicative of his
years of experience with the operation and maintenance
of police radio. Mr. DeBruyne's talk included the effects
of radio, its technical demands, and its stupendous importance in a modern police system.
The purpose of the regular meetings held by the individual branches of the A.l.E.E. is to afford the opportunity for fairly independent activity and initiative on
the part of the students and for cultivating many of
those qualities needed by an engineer which are not
afforded by the classroom. The policy of the branch,
based on this principle, encourages the presentation of
engineering topics prepared and given by the individual
student as a result of his own reading and investigation.
Taking advantage of such an opportunity, Miss Marie
Foote gave a talk at the meeting held February 13 on
the subject, "Allocation of the Frequency Spectra."
With the aid of slides, Miss Foote pointed out the present utilization of the frequency spectra and its contemplated allocation in the post-war world.
Recently, by action of the Board of Directors of the
A.l.E.E., Professor W. J. Seeley was advanced to the
rank of Fellow, while Professor Otto Meier and Mr. C.
R. Vail were advanced from the rank of Associate to
that of Member. Among the prerequisites one needs to
obtain the rank of Fellow is t h a t ' ' he shall have obtained
special distinction as an expounder of the principles of
electrical science and of electrical engineering.' '* Of the
22,000 members in the A.l.E.E., eight hundred have
reached the rank of Fellow, five thousand are Members,
and the remaining are Associates. The grades of Fellow
and Member require a much higher degree of technical
training than that of the grade of Associate.

A.S.M.E. News
On February 6, the members of the Duke A.S.M.E.
met and election of officers for the March-July semester
was held. The following men were elected: President,
W. H. Broadfield; Vice-President, F. H. Rowe; Secretary, J. M. Dixon; and Treasurer, F. A. Shomaker.
After the election, the society saw the General Electric
film, "Railroading."
On February 13, the "Prof Roast" was held to honor
the departing seniors and to give them their long
awaited chance to "get even" with the profs. It was
* Taken from the A.l.E.E. Constitution.

all in good fun, of course, and both students and profs
had a good time.
It is hoped that the membership of the society can be
increased this semester with so many new men entering
the College of Engineering. All engineers, especially the
mechanicals, are cordially invited to attend our meetings
this term. We promise interesting programs with both
educational and social highlights.

A.S.C.E. News
As is the fate of the entire Engineering College at
the present time, the C.E. chapter is temporarily inactive due to naval restriction. In spite of this, plans
are being formulated for the new semester—even though
future activities may have to be drastically curtailed.
Meeting twice monthly during the past semester, the
Civils enjoyed both instructive and highly entertaining
programs. Subjects varied from lectures by two student members about their experiences on a summer construction job to the art of casting horoscopes by Prof.
(Swami) H. C. Bird. Other lectures of note were a
discussion of Soil Mechanics by Mr. L. D. Hicks from
the Raleigh State Highway Department, and a talk on
Bituminous Road Construction by our Contact Member,
Mr. H. W. Kueffner. In January, an inspection trip
was made to Greensboro, where the Steel and Iron Works
of two sewerage disposal plants were visited.
The society lost only two members by graduation—
Bill Freeze and George Cooper—both now at Camp Endicott, R. I., attending Middie School for future Seabees.
Officers for this semester will be the same, with Nick
Gardner as President, Mitch Hargett as Vice-President,
and Joe Browder, as Secretary-Treasurer. Professor H.
C. Bird is Faculty Adviser.

D.E.S. News
A tradition of long standing on the Duke campus was
again observed during the intermission of the recent
Engineers' Ball, when a black-hooded figure strode impressively through the throng and tapped eight students
and four faculty members into the membership of Delta
Epsilon Sigma,, honorary engineering society at Duke.
The students awarded this distinction—long regarded
as the highest recognition which can come to a Duke
engineer—were: William Freedman, Durham, N. C.;
W. II. Broadfield, Jr., Cartersville, Ga.; A. G. Copley,
New Rochelle, N. Y.; W. A. Davis, Charlotte, N. C.; J.
M. Dixon, Waterbury, Conn.; A. C. Elkins, Durham,
N. C ; W- R McMurran, Norfolk, Va.; and H. A.
Schroeder, Torrington, Conn. The faculty members thus
honored were: Mr. T. C. Cooke, Professor R. E. Lewis,
and Mr. H. H. Pattinson of the Department of Mechanical Engineering, and Mr. Aubrey Palmer of the Department of Civil Engineering. These new members were
DUKENGINEER
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In the wake of this war will come new jobs for steam—new opportuniries~along=|^
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with new problems for power engineers. Many signs point to new post-war
industries — different methods, techniques and processes; new conveniences
being dreamed up today for tomorrow's comforts. Then as now, steam wi
continue to be the leading power on land, on sea, and on the rails — helping
to build a better world—to set new standards of living—to provide livelihoods.
With today's accelerated experience added to its long leadership in designing, building, and applying fuel burning and steam-generating
equipment, the vast Babcoclc & Wilcox organization will be better
fitted than ever to serve you, the power engineers of the future.

BABCOCK & WILCOX
THE BABCOCK & WILCOX COMPANY
8 5 LIBERTY STREET

NEW YORK 6 , N . Y.

G-293
nation—

initiated on February 14, 1945. Of the student initiates,
all but one are Navy trainees.

Pi Tau Sigma News
Although one of the youngest honorary fraternities on
the campus, Pi Tau Sigma is rapidly becoming one of
the most active. Membership in this national mechanical
engineering fraternity is held as a coveted honor by the
engineering students.
The last meeting of the Duke Pi Iota chapter was
opened with the formal initiation of eight men. The
initiates were as follows: Wm. A. Davis, John M. Dixon,
H. Delmar Robinson, Robert N. Saunders, P. Malcolm
Smurthwaite, Albert J. Steele, Robert L. Stone, and
William Freedman.
Following the initiation, officers for the spring semester
were elected. Those elected, and the offices they will fill
were: A. C. Elkins, President; P. Malcolm Smurthwaite,
Vice-President; John Dixon, Treasurer; William Freedman, Recording Secretary; Robert L. Stone, Corresponding Secretary.
Later in the meeting, the members of the chapter decided to take as a project for the coming semester the
repair of some of the equipment in the mechanical engineering laboratory.

EXTRA STURDY
EASY-TO-READ

Extra sturdy tape and reel designed for highway,
railroad and survey work. Deep etched markings,
easy t|lf|ad and most permanent. See it at your
dealers and write for catalog.
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Our Mechanical Engineering
Department | | f (Continued from page |
details. The Wright Whirlwind engine was shifted from •
Branson, the Curtiss 0 X-5 engine was removed from
the frame previously mentioned, a Curtiss Conqueror
engine was loaned by the CAA, and a Gnome Rotary
engine was donated by W. E. Moore, president of the
Pittsburgh Lectromelt Furnace Company.
Professor Chapman left in June, 1942, to become Head
of Mechanical Engineering at the University of Vermont. Professor W. A. Hinton came to take his place,
and A. C. Durland joined the faculty to help handle the
added load. Durland came from Iowa State, and stayed
for only one year, leaving to go to the Joshua Hendy
Iron Works in Sunnyvale, California. Hoffer also left
at the end of the 1943 spring term, going to Brewster
Aircraft to be Assistant Aerodynamicist.
Preparations were started to handle the Navy V-12
program, which started July 1, 1943. T. C. Cooke was
hired from his work with the Tomlinson Company, of
Durham, and H. H. Pattinson left his law studies at
the Toronto Law School to join the faculty for this program. Pattinson, a graduate of the Duke class of 1941,
literally "returned home."
A South Bend lathe was purchased for the Machine
Tool Laboratory, as was a Delta Toolmaker Surface
Grinder. A sizable balcony was erected in the Aero
Building and a classroom was added. The Wood Tool
Laboratory was established on the north end of the balcony, thus relieving the crowded main floor.
Carl Metz built the vacuum test equipment, and H. S.
Evans' added the steam quality test apparatus, both of
which were housed in Branson. Hoffer arranged for the
acquisition of the Brewster Navy dive bomber, which
was uncompleted because of design changes, waiting for
its turn at the scrap pile. In 1944, the Fairchild fuselage section, wing sections and flaps, and jigs were obtained by Professor Wilbur and the writer from the
Drexel Furniture Mfg. Co., of Morganton, N. C , when
the Army Air Corps terminated its contract.
Before Hoffer left, he had aroused interest in the Institute of Aeronautical Sciences. A student branch was
formed, and temporarily dissolved for wartime. Its
funds are being held in trust by the student branch of
the American Society of Mechanical Engineers.
In the spring of 1944, a group of M.E. students decided to petition Pi Tau Sigma, national honorary Mechanical Engineering fraternity, for a charter, under the
Students testing Sturtevant Steam Turbine

leadership of Bill Dackis. The charter was granted, and
a start was made with twelve students. Professor Hinton, already an Honorary Member at Georgia Tech, was
selected faculty adviser. Professors Bird and Wilbur
were chosen Honorary Charter Members.
In the meantime, the V-12 program had been going
full blast. A great many men were assigned to Duke,
after having completed work elsewhere in varying degrees. By studying the individual cases, Professors Wilbur and Reed were able to salvage a great many newcomers' cases, and permit them to graduate. Courses
were fitted to the student's schedules and previous work
in order to permit his graduation. Several men who had
had three years elsewhere, were awarded degrees by
. thorough case analysis and the application of common
sense. It may readily be said that the M.E. Department
has never knowingly "let a man down."
Indicative of growth are the figures of the number of
students graduated each year, and also the number enrolled. M.E. graduates in the first year, 1934, numbered
6. Ten years later, under the Navy program, 39 received
degrees, 4 less than the all-time high the year before.
Enrollment in Mechanical Engineering above the freshman level was 26 in 1932, and ten years later it was 102.
It has suffered little under wartime conditions, for the
M.E. registration at the present writing is 178, an alltime high.

Steve Stockslager

Our Splashing
Engineers
(Continued from page 13)

a member of the DUKENGINEER staff. Besides
all this he is really a
great fellow.
Next is Steve Stockslager, the little so and
so from New Jersey;
Westfield, New Jersey,
to be exact. Steve began his swimming career
at the age of twelve by
diving for the Camp Miller team. At Westfield Senior
High, he swam backstroke.
He left high school in January of 1943 to come to
Duke. Steve swims backstroke on the team. He is a
member of Alpha Tau Omega, Beta Omega Sigma, the
DUKENGINEER, and is the head cheerleader. As a senior
mechanical engineer, he hopes to graduate this coming
October.
DUKENGINEER
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to destroy 'em you have to see 'em
Microscopes are gunsights in Medicine's
battle on bacteria.
Optical microscopes, however, were not
powerful enough to "draw an accurate bead"
on the deadly virus that caused influenza.
But today, medical men have seen what
no optical microscope could bring into
focus—the infinitesimal influenza virus that
previously had lain craftily camouflaged
among larger cells.
This revelation came about through the
Electron Microscope, developed by scientists at RCA Laboratories. And now, having
been seen, influenza may be forced to unconditional surrender, saving the lives of
thousands each year.
Here is but one facet of the genius shown
by scientists behind RCA research... the

"ever-onward" research that saves lives or
creates a better radio with equal s k i l l . . .
the "there-when-you-need-it" research that
gave super-secret equipment to the United
Nations... the "way-ahead" research that
goes into everything made by RCA.
When you buy an RCA radio or phonograph or television set or any RCA product,
you get a great satisfaction . . . enjoy a
unique pride of ownership in knowing that
you possess the very finest instrument of its
kind that science has yet achieved.

They see what human eyes
have never seen before I
Drs. Arthur Vance and James Hillier,
scientists at RCA Laboratories, with Mr.
E. W. Engstrom, Research Director
(standing), examine the RCA Electron
Microscope that has useful magnification up to 100,000 diameters, revealing
unseen new worlds to the eyes of man.

RADIO CORPORATION of
PIONEERS
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The Manufacture of Veneer
(Continued from page 5)
After the log is flitched, it is transported by means of
a rig or crane to the steam vat or house, as it is sometimes called, to soften in preparation for the sawing or
cutting. Most logs are kept in the steam vat, which is
kept at a temperature of three hundred degrees Fahrenheit, for at least three minutes. Then the log is p u t on
flat cars about six feet by twenty feet in area across the
top and transported to the next operation.
F r o m the steam bath, the log goes to the cutter or
saw. There are basically three ways of cutting veneer:
(1) quarter sawed, (2) plain sawed, and (3) rotary cut.
Of these three, the rotary method is by far the most important, about ninety per cent of the veneer produced
in this country being produced by this method.
The quarter and plain sawing methods
slightly be described here, because they are
unimportant. Both methods are cut by a saw,
sawed veneers being cut parallel to the grain
quarter-sawed veneers are cut perpendicular to

will only
relatively
the plainwhile the
the grain.

Cutting veneers by the rotary method is an entirely
different process from the other methods. The six- or
ten-foot logs are chucked at each end on a giant lathe
capable of holding the largest log. The lathe has a cutter, which runs the entire length of the lathe, set at an
angle to the horizontal varying from about eighty to

Carefully controlled gluing is important in the making of plywood. The veneer sheets are fed through giant rollers similar
to those used for inking newspaper presses. With glue applied
evenly between the plies, each sheet of veneer is placed with the
grain at right angles to that of plies above and below. Plywood
panels are built up of odd numbers of plies—usually three, five
or seven. The cross-banding of the grain of the Douglas fir
accounts for the great strength of plywood.

forty degrees. As the log is rotated about its axis, the
veneer is shaved off the log by the cutter until the log
is reduced to a diameter of about one inch. If a length
of veneer other than the length of the log is desired, a
wedge is driven into the log so that the veneer sheet will
be cut to its desired length as it is shaved off the log.
Upon leaving the lathe or saw, the veneer sheet is put
on a conveyer and taken to the clipper which consists
basically of a frame with a large blade in it. When the
veneer reaches its width, which is indicated by a scale
on the table that holds the veneer, the workman presses
a pedal which trips the blade and allows the blade to
drop and cut the veneer.
After being cut into lengths and widths as ordered,
the veneer is p u t on little carts about six by eight feet
in area and taken to the mechanical dryer. This dryer
is about fifty feet long and wide enough to accommodate
the largest sheet of veneer. I t consists of two hollow
steel rollers one over the top of the other and separated
by the thickness of the veneer. These rollers are heated
to two hundred forty-eight degrees Fahrenheit by steam
pipes which are run around the outsides of the rollers.
The sheet of veneer goes in the drying machine wet and
leaves it with a moisture content varying from eight to
twelve per cent, according to the length of time spent
in the rollers. Until recent times, the veneer has been
dried in air or in storage kilns. Air drying takes much
longer than mechanical; as a matter of fact, when the
mechanical dryer is used, the drying process takes only
a few minutes, while the air drying varies from a week
to several months depending upon the weather. Another
advantage of the mechanical dryer is the fact that there
is little or no warp in the veneer when this method is
used, but when dried in air, the veneer warps almost
beyond usefulness. About ten per cent shrinkage across
grain must be allowed for when the width is calculated.
F o r example; if a six-foot width is desired, the original
width of the undried veneer should be six and sixty-six
one-hundredths feet wide.
The manufacturing process is complete after the veneer
is dried. Upon completion of the manufacturing process
just described, the veneer is stacked under sheds to
await shipment.
Power used to drive the machines in a veneer mill
can either be obtained from steam or electric motors;
however, internal combustion engines and water motors
can be used, but they will not give a very high efficiency.
When the machines are r u n by electric motors, they are
driven directly; but the machines are run from a shaft
when a steam engine is used. Most modern veneer mills
are using electric power, because direct drive increases
the efficiency of the mill slightly.
The manufacture of plywood from the veneer is a
separate industry in itself, and is beyond the scope of
this paper. _<**
DUKENGINEER
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All Napoleon needed
was one spotter plane...
Napoleon was a hot shot artilleryman! His cannoneers had hairy ears. ..but
better reconnaissance would have saved his bacon . . . and his empire!
One little "Spotter Plane" might have changed the face of Europe
. . . and our destiny.
Every ingredient of the spotter plane that Napoleon needed was on earth then;
The only reason the plane itself didn't exist was because men had not learned to
"Imagineer" the things they needed.
"Imagineering" is a word we invented to describe the way Alcoa, and other great
groups of technical men and women, go about the job of supplying the materialst
methods and machines of modern life.
Remember this word "Imagineering". It represents the union of imagination, man's
oldest mental development, and engineering, his newest. Together they are the key to
progress. Together they are the engineer's contribution to mankind.
ALUMINUM COMPANY OF AMERICA, Gulf Bldg., Pittsburgh 19, Pa.
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The Cotton Picker
(Continued from page 9)
that the cleaning could be done better and more economically at the gin.
The vacuum method was dropped much earlier. By
this method a nozzle had to be manually directed against
the bolls, and the method was even slower than hand
picking. A different application of pneumatics was tried
in the late twenties with a machine in which a blast of
air blew the cotton against a rotating screen. This, too,
Mras abandoned because it was too costly and inefficient.
These unsuccessful efforts are recounted here as evidence of the thoroughness of Harvester's engineering
methods. Scores of ideas were received from outside
the company and were painstakingly evaluated and^ia
many cases, put to test. It is significant that practically
every idea incorporated in the present successful machine
originated in the company's own engineering organization.
As has been said, Harvester's major efforts were on
the machines using the spindle principle. The first of
these machines were self-propelled. However, with the
advent of the Farmall tractor it was felt that the cotton
picker should be an attachment for a farm tractor, so
that the power would be available for other purposes.
The next development was a pull-type machine drawn
behind the tractor and operated by a rear power take-off.
This, too, was abandoned.because of.the difficulty in following the rows.
The present Harvester cotton picker is mounted on a
reverse-traveling Farmall-H tractor. It is a one-row,
staggered-drum; high-clearance machine.
As the machine moves along the row the plants pass
between two vertical, revolving cylinders. Each cylinder
is equipped with .numerous rotating spindles. Each
spindle has numerous barbs. The barbs coming in contact with the lint, extract it. The lint is removed from
the spindles by rubber strippers, or doffers.
The lint is then conveyed by vacuum to a separating
chamber from which it is carried by air pressure to a
wire netting basket on top of the machine. There it is
held until dumped into a conveyance for transport to
the gin.
That sounds very simple. It is simple, but the simplicity took years of painstaking study and discouraging
trial and error. The first machines were very complex.
In the matter of spindles alone, hundreds of expert
ments were tried. Spindles which were too aggressive
injured the cotton, which is very delicate, and alsQ- gathered too much trash. However, spindles which were not
aggressive enough, did not pick clean.
The early spindles were comparatively long and slender. The present spindles are comparatively short and
tapered. The spindles are controlled by cams, so that
they enter and leave the bolls like the needle on a sewing

machine enters and leaves the cloth. Scores of experiments were conducted on barbs for the spindles before the
present efficient construction was achieved. Some of the
early spindles even had phonograph needles for barbs.
Now, extruded portions of the cone-like spindles, ground
to remove excessive roughness, form barbs on the exterior
of the spindles.
Scores of experiments also were conducted with the
doffers, the drums and virtually every component part
of the cotton picker before the engineering department
and the management felt that they had a machine which
they would be warranted in offering to the market as successful. During this time, while the company was quietly
working on the problem, a number of mechanical cotton
pickers were publicly announced with claims which their
subsequent performance failed to justify.
In recent years the experimenting with the mechanical cotton picker has been accompanied by work at an
experimental station at Osceola, Arkansas, on the ginning of machine-picked cotton. These ginning experiments are demonstrating that it is possible to produce
machine-picked cotton equal to, or not more than onehalf grade lower than cotton picked by hand under like
conditions.
The Harvester single-row mechanical harvester has a
traveling speed of two miles per hour which is used for
the early picking operations. An auxiliary speed of
two and three-quarters miles per hour is built into the
machine for use in later operations known as scrapping.
The amount of cotton it picks per hour depends upon the
amount of pickable cotton in the plants, the amount
of time consumed turning at the end of rows and other
reasons detracting from useful work. Assuming good
picking conditions where the yield is one bale per acre,
it will harvest under average conditions 1,500 pounds of
seed cottou in approximately one hour and twenty minutes. That is the equivalent of the work of 60 hand
pickers of average efficiency working under average conditions.
Depending upon the year and the crop conditions,
somewhere between one-third and one-half of the market
value of cotton is the labor-cost of picking. By the most
conservative figuring and making full allowance for possible loss in grading, picking by the company's machine
picker produces a net gain of approximately 15 per cent
over hand picking.
Another advantage expected of the mechanical picker
is the protection of the producer and the user of cotton
from the uncertainties governing labor supply. Many
of the millions of workers who picked cotton by hand
have been lost to the military services and to war industry. It is likely that many of these may not return to
their former occupation after the war.
This picker will pick from 200 to 300 bales per season,
depending upon conditions. The company also has developed a smaller, lighter, picker of both the one-row and
(Continued on page 22)
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"[REMEMBER in "the good old days"
•*•** how often you were without electric
power for hours after a severe electric
storm?
Among the many reasons why you get
almost uninterrupted service today is this
glass gadget that looks like an over-size
salt shaker. When lightning hits a line,
the lightning arrester whisks the harmful
jolt into the ground in a split second. And
the line goes back to normal operation.
The lightning arrester body is built by
Corning out of a special Corning-developed glass. It's tough, and it will change

your opinion ofglass ifyou always thought
of it as a frail, brittle material. You'll find
hundreds of such surprises at Corning
today. Glass pumps, for example, and
heavy glass fractionating columns for
chemical industries. Airfield runway
marker lenses capable of bearing the
weight of a plane. Corrosion - resistant
glass pipe for the food and other industries. These are just a few of the jobs that
glass can do better than other
materials, t h a n k s to Coming's
nearly 100 years of glass-making
experience. Corning, like every-

body else, is deep in war work today. But
after the war keep your eye on glass as a
new pioneering material for industry and
on Corning as the outfit that knows glass.
Corning Glass Works, Corning, N . Y.

cORNING

means
Research in Glass

A Fond Farewell
(Continued from page 4)

GOLDEN STARS

Lieutenant Miller

Lieutenant Evans

Lieutenant (jg) Thomas Dale Miller, III, B.S.M.E.,
of Rochelle, N. Y., died in a jeep accident on December
12, 1944, after leaving for his home in Coaehella, California.
One of the Engineers'
Pajama Parades
spite the fact that the bell's thickness has doubled because of these various displays of intermingled talents,
the bell rang true and clear that night and regardless
of the coat of arms on that particular occasion, there was
indeed no doubt as to " For whom the bell tolls.''
But now the time has come when we must bid a fond
farewell—for the present. It is our only hope that the
everlasting bond existing between the coeds and the engineers will persist while we remain on West, and that
that bond will be tightened and the long-cherished traditions once more reinstated when we again return to East
—this time to stay!

The Cotton Picker
(Continued from page 20)
two-row types. This is intended primarily for cotton
which grows not over 30 inches in height.
Many commentators have made sensational predictions
about the social and economic effects of the mechanical
cotton picker, some even saying it will be as revolutionary as the invention of the reaper was in 1831. Such
statements are, of course, purely speculative. Nevertheless, as soon as war conditions permit its manufacture
on a commercial basis, the mechanical cotton picker
should go a long way toward putting an important phase
of agriculture on a much more advantageous basis for
both producers and consumers of its product.

Lieutenant Miller graduated from the College of
Engineering on April 12, 1943, after which he was commissioned an Ensign and went on active duty in the
U.S.N.R. He attended the California Institute of Technology preparatory for further naval assignment, then
received additional military and technical training at
Norfolk and Philadelphia.
An active student at Duke, he was a member of the
Delta Tau Delta fraternity, and also of the band. He
was a loyal worker in his engineering activities, such as
the A.S.M.E., and E.S.G.A., and became a member of an
engineers' club after leaving Duke.
The energentic young Ensign was promoted to the
rank of Lieutenant (jg) just one month before his
death. He had been assigned to duty as engineer attached to the Naval Air Corps.
Details of the accident are not known, but a letter
from his aunt said the jeep in which he was driving collided with a truck at an intersection.
Lieutenant Miller is survived by his wife, Mrs. Beatrice
Leclair Miller of LaCanado, California, and his mother
of Rochelle, N. Y.
Second Lieutenant Robert Emmett Evans, Jr., of
Charlotte, N. C, was reported to have been killed in a
plane crash near Colorado Springs, Colorado.
Robert "Slick" Evans, as he was called by his intimate friends, spent two years in the College of Engineering at Duke, until January of 1943 when he yielded to
a great desire to become one of Uncle Sam's fliers and
he entered the Army Air Corps. He underwent extensive
preliminary training at three different bases in Texas before finally settling in Colorado Springs. At the time of
the accident he was soon to have gone overseas.
DUKENGINEER
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Like some huge and endless worm, our armies
unroll behind them that miracle of military
supply—a portable pipeline! Without blocking
roads it delivers gas right at the front, not only
to keep planes but tanks and trucks running.
To t h o s e to whom " C A R B O R U N D U M "
means only abrasives, it may be surprising to
learn it also means Super Refractories, which
are used in the manufacture of essential military gasoline.
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In giant oil refineries like this, high test
gasoline for our armed services is
produced with the help of Super Refractories by "CARBORUNDUM."
And they further assist the war
effort by increasing the production
and efficiency of heat treating furnaces,
boiler furnaces, aluminum, magnesium and other non-ferrous melting
furnaces, gas generators, etc. For
young engineers who want to work in
industry, we suggest a career with
"CARBORUNDUM." If interested,
please write The Carborundum
Company, Niagara Falls, New
York.

c ARBORUNDUM
PRODUCTS BY

HELP YOU MAKE THINGS BETTER
• I N D U S T R Y , AGRICULTURE, ARTS A N D CRAFTS

("CARBORUNDUM" is a registered trade mark of and indicates manufacture by The Carborundum Company)

mm$^

Engineering Summer Graduates
Bachelor of Science in
Civil Engineering

ORNOPF, HAROLD

Industry

Pi Epsilon Sigma
A.S.M.E.

FREEZE, WILLIAM R. Camp Endicott, R. I.

Omieron Delta Kappa
Delta Epsilon Sigma
Pi Mu Epsilon
President and Vice-President of E.S.G.A.
A.S.C.E.
DUKENGINEER staff

Manager of football team
Baseball
700 Kennedy St., Charlotte 2, N. C.
COOPER, GEORGE JAMES

Camp Endicott, R. I.
A.S.M.E.
A.S.C.E.
2119 North Delaware Parkway, Munster,
Ind.

BRIGHT, TURNER

Columbia Midshipmen's School
Phi Delta Theta
Freshman basketball
Bloomfield, Ky.
COPLEY, ALDEN GIBSON

Commissioned

Pi. Tau Sigma
Pi Mu Epsilon
Pi Epsilon Sigma
Glee Club
Choir
785 Webster Ave., New Rochelle, N. Y.
DAVIS, WILLIAM A.

Commissioned

Beta Theta P i
Phi E t a Sigma
325 Ridgewood Ave., Charlotte, N. C.
LEVY, J . LEO

Commissioned

Pi Tau Sigma
Delta Epsilon Sigma
1030 Everglade Concourse, Miami Beach
41, Fla.
MANN, FREDERICK

Industry

Sigma Nu
A.S.M.E.
1036 Morgan Ave., Drexel Hill, Pa.
MULLER, DONALD H.

Commissioned

Pi Epsilon Sigma
Football
Soccer
Swimming
A.S.M.E.
1723 East 23rd St., Brooklyn, N. Y.
NORRIS, J O H N ERNEST

Columbia Midshipmen's School
Phi Kappa Psi
Glee Club
Choir
Columbia, N. C.

Commissioned

Beta Theta P i
Pi Mu Epsilon
Duke Dolphin

DUKENGINEER

400 Holloway St., Durham, N. C.
RUMBAUGH, FRANK C.

Columbia Midshipmen's School
Baseball
R.FJ). No. 3, Burgettstown, Pa.

DUKENGINEER

Rifle team
A.S.M.E.
145 Mayflower Ave., New Rochelle, N. Y.
SATURDAY, K E N

VAN LEER, BLAKE W.

Camp Endicott, R. I.
Kappa Sigma
Delta Epsilon Sigma
Omicron Delta Kappa
Pi Tau Epsllon
Pi Mu Epsilon
President E.S.G.A.
Swimming
785 Clifton Road, Atlanta, Ga.
BENNETT, EDGAR E.

Bachelor of Science in
Mechanical Engineering

RIVERS, C. GUY

Commissioned

P i Tau Sigma
Omicron Delta Kappa
Delta Epsilon Sigma
Phi Beta Kappa
Pi Mu Epsilon
9019
F.A.C.
Phi E t a Sigma.
Pan Hel Treasurer
3200 Seminary Ave., Richmondj Va.
HARKNESS, RICHARD R.

HENINGHAUSEN, FREDERICK H.

Commissioned
Beta Theta Pi
Co-captain swimming team
Lacrosse
A.S.M.E.
5411 Falls Road Terrace, Baltimore, Md.

Commissioned

Phi Kappa Psi—President
Pi Mu Epsilon
Pan Hel
A.S.M.E.
1366 West Ave., Medina, N. Y.

SCHROEDER, HOBART A.

Commissioned

Sigma Alpha Epsilon
Pi Tau Epsilon
Pi Mu Epsilon
A.S.M.E.
137 Calhoun St., Torrington, Conn.

STEELE, ALBERT J .

Commissioned

Pi Mu Epsilon
A.S.M.E. 3301 Middletown Rd., Pittsburgh, Pa.

WILLIAMS, EDWARD D.

Commissioned

Phi Eta Sigma
Pi Mu Epsilon
Pi Tau Sigma
Delta Epsilon Sigma
9019
A.S.M.E.
E.S.G.A.
500 Watts St., Durham, N. C.

The following were commissioned but did
not receive degrees:

Commissioned

Sigma Alpha Epsilon
Pi Mu Epsilon
Pan Hel
194 Faber Ave., Waterbury, Conn.
MILLER, WILLIAM H.

SAUNDERS, ROBERT N.

Commissioned

Beta Theta P i
Phi Beta Kappa
Omicron Delta Kappa
Delta Epsilon Sigma
Pi Tau Sigma
Phi E t a Sigma
9019
Soph Class President
Secretary Commodore's Club
Pan Hel Council
Soccer
A.S.M.E.
13 Church St., Bandolph, N. Y.

KURTZ, WILLIAM B.

Commissioned in Marine Corps
Kappa Alpha
President Commodore Club
Co-captain swimming team
Track team
A.l.E.E.
803 Cleveland St., Durham, N. C.

Commissioned

Sigma Alpha Epsilon
F.A.C.
Pan Hel
Swimming
A.S.M.E.
199 Monterey Ave., Highland Park 3,
Mich.

ALEXANDER, WILLIAM C.

Commissioned

319 W. Trinity Ave., Durham, N. C.

WILLIS, JOSEPH W.

Commissioned

315 N. E. 16th Terrace, Ft. Lauderdale,
Fla.

CARPENTER, ROBERT M.

Commissioned

Hagerstown, Md.
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"Have a Coke"

It's the
friendly
high-sign

BOTTLED UNDER AUTHORITY OF THE COCA-COLA COMPANY BY

DURHAM COCA-COLA BOTTLING CO.
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RESEARCH

AND

ENGINEERING

KEEP

GENERAL

ELECTRIC

YEARS

AHEAD

REMOTE CONTROL

H

E'S a gunner on a Boeing Superfortress. And there's a Jap plane framed in his sight. As he
swings around, tracking the Jap, the low steel-lidded turret—which may be yards away
—also turns. It follows his movements, and the guns raise and lower. And by pressing a button
under his thumb, he can fire a fatal barrage.
But those guns don't point where he's aiming. For tied in between him and the guns is the
G-E electronic-mechanical computer. It makes corrections for lead, windage, distance, parallax.
By flicking a switch, he can take over the control of up to three turrets. That leaves the B-29
protected on all sides—no blind spots for enemy attack!

IQLt
NO SALE

CATCHING SNOWFLAKES

T

HIS satisfied television set owner—one of several
hundred envied people in the SchenectadyAlbany-Troy area—hangs on to his receiver in spite
of heavy demands for used sets. He enjoys the programs telecast from the G-E station, WRGB, and looks
forward to even better entertainment after the war.
When postwar sets are made available, their owners
will enjoy a diversity of programs. The picture of
probable television developments, drawn by G-E
engineers, shows interesting changes. There will be
television wireless networks, made possible by the
G-E "lighthouse tube," which utilizes ultra-high
frequency radio beams for sending programs from one
point to another. And then there will be smaller stations—known as satellites—to carry programs from
centrally located master stations to the folks down
on the farm.

F

OSSILIZING" snowflakes is a fascinating hobby
for Vincent Schaefer of the G-E Research Laboratory. But more than that, it's part of a critical
war program. His technique for making replicas of
snowflakes can be applied to other things, like metals
needed for analysis.
It would be possible to get pictures of metal surfaces with a powerful electron microscope, except for
one problem. The electron microscope relies on having
a stream of electrons pass through the sample, and
no way has been found to make a slice of metal thin
enough to be transparent to an electron stream.
Thanks to Mr. Schaefer's innovation a very thin
plastic reproduction of the metal is used. That's
placed under the electron microscope, and then the
analyst gets to work. General Electric Company,
Schenectady 5, New York.

Hear the G-E radio programs: "The G-E All-girl Orchestra," Sunday 10 p.m. EWT, NBC—"The World Today" news,
Monday through Friday, 6:45 p.m. EWT, CBS—"The G-E House Party," Monday through Friday 4:00p.m. EWT, CBS.
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