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RCA, huilder of Tiros Satellite,
needs young engineers today
for spectacular achievements tomorrow

Tiros has broadened man’s scope of the heavens
and earth. From an orbiting observation post high
in the sky, it transmits a new wealth of meteorolog-
ical information to earth-bound stations below.

Tiros is only one of many RCA successes in the
wide, wide world of electronics. And as the horizons
of electronics steadily expand, the need for more
and more competent and creative engineers in-
creases in direct ratio. That’s why RCA, now in
the forefront of electronic progress, offers such
tremendous opportunities for Electrical Engineers,
Mechanical Engineers, and Physicists.

If you already know what you want to do in
engineering . . . and are qualified, RCA can offer
you direct assignments in your chosen field, and
back you up with training and guidance by ex-
perienced engineers.

If you're not quite sure which direction you want
to go ... RCA’s Design and Development Special-
1zed Training will help to point the way. You'll
receive full engineering salary while you progress

through engineering assignments that give you a
clear picture of various fields you might choose.

Or, if you'd like to continue your graduate study
... RCA will pay full cost—tuition, fees and ap-
proved text—while you go to school or study two
days a week, and work at RCA three days.

These are only a few of the many reasons for getting
all the facts about a career with RCA. See your
placement officer now about getting together with
an RCA representative.

Mr. Donald M. Cook
College Relations, Dept CR-12
Radio Corporation of America
Cherry Hill, Camden 8, N.J.
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The crack of lightning brings
many reactions, from fear to
wonder to curiosity. Lightning
has long plagued electrical
engineers, producing radio in-
terference, inducing current in
control circuits, and causing
power interruptions. “The
Mechanism of a Lightning
Stroke,” beginning on page 3,
describes the phenomenon from
the viewpoint of lightning pro-
tection of transmission lines.
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The Calf Path

One day through the primeval wood,

A calf walked home as good calves should;
But made a trail all bent askew,

A crooked trail as calves all do.

Since then three hundred years have fled,
And I infer the calf is dead.

But still he left behind his trail,

And thereby hangs my moral tale.

The trail was taken up next day

By a lone dog that passed that way;
And then a wise bellwether sheep
Pursued the trail o’er vale and steep.

And drew the flock behind him, too

As good bellwethers always do.

And from that day, o’er hill and glade,
Though these old woods a path was made.

And many men wound in and out,
And dodged and turned and bent about,
And uttered words of righteous wrath
Because ’twas such a crooked path.

But still they followed . . . do not laugh,
The first migrations of that calf.

This forest path became a lane,

That bent and turned and turned again.

This crooked lane became a road,
Where many a poor horse with his load
Toiled on beneath the burning sun
And traveled some three miles in one.

And thus a century and a half

They trod the footsteps of that calf.
The years passed on in swiftness fleet;
The road became a village street.

And thus, before men were aware,
A city’s crowded thoroughfare.
And soon the central street was this
Of a renowned metropolis.
(Continued on Page 29)
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The Mechanism of a Lightning Stroke

Many disciplines of learning are
interested in the mechanism of the
lightning stroke. The meteorologist
is interested in the separation of the
charges that form the initial streamer
of the discharge, in the methods of
streamer propagation, and in the
charges and currents involved. The
physicist is interested from the view-
point of conduction of electricity in
gases, from the corona and low-cur-
rent streamer formation to the high-
current return stroke that constitutes
the ultimate in gaseous conduction
of electricity.

On the other hand, the electrical
engineer is more concerned with its
external manifestations, but even
here the interest is divided. Because
of interference with transmission, the
radio engineer must have knowledge
of the electromagnetic disturbances
which may originate thousands of
miles away. The power engineer is
more concerned with the effects in
the immediate vicinity of the stroke
as he must protect against the effects
of direct strokes or their propagated
effects on the transmission line and
in substations connected to the trans-
mission line. My interest falls in the
latter category.

For the power engineer to fully
evaluate these effects he must have
knowledge of the characteristics of
the stroke current at the ground both
in magnitude and wave shape. He
must also have some knowledge of

Figure 1.
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Dr. Charles F. Wagner, recently made
an Eminent Member of HKN, is a con-
sulting engineer for Westinghouse Cor-
poration and a leading authority on
power system engineering, particularly
in the field of high voltage transmission
and lightning protection.

the manner in which the stroke ap-
proaches the stricken object and the
manner in which the charge above
the transmission line tower varies
immediately after impact.

Flash Characteristics

A lightning flash, while it may ap-
pear to the eye as a single discharge,
may consist of many components that
take the same path to earth. There
may be as many as 42 components in
a single stroke. Fig. 1 illustrates the
general nature of the phenomenon

C. F. Wagner
Eminent Member

with a somewhat distorted time
scale. This is the type of figure one
would obtain by means of a camera
in which the film moves at a very
high speed. The manner in which
the charge separation takes place
will not be discussed. It will merely
be assumed that charge separation
has taken place so that the cloud is
charged at a very high potential,
which is usually negative with re-
spect to earth. The discharge to
earth of the first component of the
stroke is initiated in the form of a
stepped leader as is shown. The av-
erage velocity of the initial leader is
relatively slow in comparison with
the velocities of other phenomenon
to be discussed in connection with
the stroke. It is of the order of 1/20
to 1/10 of 19, of that of light.
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As its name implies, the step leader
moves toward earth in halting steps
of about 50 yards in length. Each
new advance is evidenced by a very
bright step. Without discussing in
detail at the moment the phenome-
non at the earth, the evidence shows
that after the earth is reached a very
bright return streamer propagates
upward along the same channel at a
velocity of about 109, that of light.

The current associated with the
step leader is relatively small, being
of the order of 200 amperes, whereas
the current associated with the re-
turn streamer may attain the enor-
mous value of 100,000 or more am-
peres, that has popularly become as-
sociated with lightning phemonenon.
The current at the earth rises to a
crest in a matter of 10-15 microsec-
onds and then decays gradually and
approaches zero. Tests have indi-
cated that the current at the earth
may be substantially zero before the
second component of the stroke takes
place.

Figure 2.

After a time of the order of 0.03
seconds, a second component may be
initiated from the cloud. The leader
of this component differs from that
of the first component by the absence
of the pronounced steps of the step
leader. The leader of the second
component moves at a much more
rapid velocity than the leader of the
first component, being of the order of
19, of the velocity of light. Again, as
the head of the so-called dart leader
of the second component reaches the
earth, a similar high-current return
streamer takes place along the same
path. After the elapse of another
dead period, a subsequent compo-
nent similar to the second can take
place. This may continue for many
components.

A great deal of information con-
cerning the mechanism of the stroke
was obtained by Sir Basil Schonland
and his associates in South Atrica
where the frequency of occurrence
of lightning is very great. Their in-
formation was ‘obtained largely by
means of rotating cameras. Figure

2 is a typical record that shows the
progress of the steps of the first
leader.

Earth Current

As mentioned previously, the au-
thor’s interest lies largely in a knowl-
edge of the current at the earth de-
livered by the stroke. The collection
of complete data concerning this
parameter of the stroke is very diffi-
cult because the total duration of a
single flash may cover the interval of
one second but at the same time reso-
lution of the records must be less
than one microsecond. The most
elaborate installation for this quan-
tity is located on Mt. San Salvatore
in Switzerland and is under the di-
rection of Prof. Berger. This instal-
lation consists of a conventional mag-
netic oscillograph to measure the
slow variations in current and the
sequence of the components compris-
ing an individual stroke. Then, in
addition, a film is mounted on a ro-
tating drum that makes many revolu-
tions during the duration of the
stroke. Even this arrangement can
only provide a very crude time reso-
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IBM asks basic questions in character recognition

How can we help computers read more?
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Upper or lower case, typewriiten or printed, good registra-

tion or bad, these letters are all recognizable to 1su’s ex-

perimental mulli-font reader.

Transforming source information into machine codes
is the slowest step in data processing. To make it
possible to enter data directly, optical-scanning and
magnetic character-sensing devices have been de-
veloped. However, most of these machines have
been able to read only specially designed type faces.
Now 18M has built experimental devices for optically
reading a wide variety of printed and typewritten
material—and even handwritten numbers.

The chief obstacle to automatic print reading is the
variation in type styles found in printed and type-
written information. To overcome this obstacle,
1BM scientists have developed an experimental char-
acter recognition system which can accept many
different type fonts, sizes, and printing qualities in
both the Cyrillic and the Latin alphabets. The
system determines its own criteria for distinguishing
among characters. As it identifies characters, it esti-
mates the reliability of its recognition. After a few
minutes it can read text in type styles for which it
had not previously been adjusted.

The experimental character recognition system is a
form of self-organizing machine. It works out its
own methods of distinguishing one character from
another in each alphabet it encounters by deriving
96 unique reference measurements which are used
to identify each character. The computer programs
which aided in the design of this machine represent
an advance in character recognition research.

Written in different styles, these numbers can be recognized
by an experimental reader whose scanning beam detects line
edges by traveling a circular path around the characters.

An equally important step toward more direct entry
of data has been the development of an experimental
system which recognizes handwritten numbers de-
spite variations in individual writing styles. This
system thus solves one of the most difficult problems
in character recognition. It differs in its optical
reading technique from the multi-font reader, mak-
ing use of “‘recognition logic” derived from statistical
summaries of the contours of sample handwritten
characters. These samples were collected under un-
controlled writing conditions. The scanner in this
experimental system generates voltage wave forms
analogous to character outlines. The system analyzes
these wave forms and records its identification on
1BM cards. In a recent test at Tufts University, 200
people, after brief instruction on avoiding excessive
distortion in their writing, submitted more than
100,000 numerals to the system. It recognized 98.5%
of them correctly, indicating that it may possess the
flexibility required to sense large volumes of hand-
written numerals in computer systems of the future.

If you have been searching for an opportunity to
make important contributions in character recogni-
tion, programming systems, space, or any of the
other fields in which 1BM scientists and engineers are
finding answers to basic questions, please contact us.
1BM is an Equal Opportunity Employer. Write to:
Manager of Professional Employment, IBM Corpo-
ration, Dept. 611 C, 590 Madison Ave.,N.Y.22 N.Y.
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lution and so each individual compo-
nent of current trips a time scanning
circuit that moves the cathode ray
beam at a very high speed along the
time axis.

Figure 3 is a typical record ob-
tained by Berger. By comparing the
high-speed record shown at the top
with the slow-speed record shown at
the bottom it is possible to pick out
the first and subsequent components
of the stroke. From this he has deter-
mined that the current of the first
component rises very slowly at the
beginning of current flow and then
increases at a faster and faster rate.
Components subsequent to the first
rise very rapidly and may have a
time slightly less than a microsecond.
The traces in Fig. 4 are first compo-
nent currents with the exception of
the one marked “No.33, 2. Stoss”
which is a second component trace.

This description serves to illustrate
the complexity of making such meas-
urements. Because of the cost both
of the equipment and the time of the
personnel only a few installations of
this character can be justified. There
is always present in addition the
question that a location that would
justify such equipment would be of
such character, for example, a very
high building or tall mast, as to at-
tract a large number of strokes. Then
the question arises whether the
strokes to such a location are typical
of strokes to lower objects.

On the other hand, there is a
wealth of information available con-
cerning the crest magnitude of the
stroke currents. These data have
been obtained by mounting small
permanent magnets to conductors

Figure 4.

that carry the stroke current. Upon
exposure to such currents the per-
manent magnet is magnetized and by
the measurement of the remnant
magnetism the crest value of the
stroke current can be determined. By
such methods the probability of oc-
currence of currents of different mag-
nitudes have been determined.

Leader Characteristics

It is now generally agreed that the
downward leader consists of two
parts; a very thin good-conducting
core, which will be called the chan-
nel, preceded and surrounded by a
negative space charge, which will be
called the corona sheath. The diam-
eter of the channel is only about 2
mm and its drop about 50 volts per
cm. Figure 5 is an idealized view of
the leader as it approaches the earth.

There is considerable controversy
regarding the manner in which the
charge is distributed laterally over a
section of the leader. Some believe
that the volume distribution is uni-
form, others that most of the charge
resides near the surface of the corona
sheath. It is the author’s belief that
the charge density varies approxi-
mately inversely as the radius. But
regardless of the lateral distribution
of charge the principal role of the
leader appears to lower a portion of
the charge in the cloud in a uniform
fashion along the length of the
leader except near the head where
the concentration is somewhat
greater.

The function of the return streamer
is to again lower this charge to earth
as the head of the return stroke
reaches any particular lateral section.
And so since the same charge is con-
cerned in both the leader process and
in the return stroke process, it would
be expected that the relative currents
involved in the process would vary
proportionately with the velocity.

Figure 5.

And so the currents in the leader
process are small because the veloci-
ties of propagation are small and the
currents in the return strokes are
large because the velocities of the re-
turn strokes are large.

The current at the earth during the
return stroke process is equal to
i=veq, where g, is the charge in
coulombs per cm length deposited by
the leader, c is the velocity of light,
and v is the velocity of the return
stroke expressed as a fraction of the
velocity of light. With a knowledge
of the current and velocity this rela-
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Figure 6.

tion permits the determination of the
charge ¢, that is deposited by the
downward leader. The charge per
unit length constitutes the principal
parameter for evaluating the poten-
tial of the stroke. When inserting
such values of charge distribution
into the idealized diagram of Figure
5, the stroke potential is found to
vary up to several hundred million
volts.

Return Stroke

To the power engineer the steps of
the first leader are only minor inci-
dents prior to the main spectacle, the
return stroke. And so, as the leader
approaches the earth the steps will
be neglected. Figure 6 shows vari-
ous stages in the initial development
in the return stroke. The dotted lines
are indicative of the corona enve-
lopes and the heavy lines the rela-
tive strength of the currents. As the
downward leader approaches the
earth plane upon which projections
exist, electric gradients that exceed
the critical value of 30,000 volts per
cm develop around the projections
and corona develops from them that
forms an envelope of space charge.
Such local corona sheaths do not ap-
pear to be particularly important ex-
cept as they serve the secondary
function of equalizing the electric
gradient between the end of the
channel of the downward leader and
the tip of the projection from the
earth. It is found from laboratory
tests on gaps up to about 50 feet that
breakdown of the gap will not occur
unless an average critical gradient of
about 6,000 volts per cm is exceeded.
In this connection the author wishes
to emphasize the expression “aver-
age.” Now if it be assumed that the
leader potential is 50,000,000 volts
then the critical distance that must
be attained before actual breakdown
occurs is

50,000,000 __ —
Gy e 8300 cm = 270 feet

It would be expected that when this
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separation is reached breakdown
conditions resembling those in the
laboratory result, and the current
rises very rapidly. Figure 6C illus-
trates the beginning of this period as
plasma channels develop from both
the leader and the mast. These chan-
nels increase in length and intensity
until they meet as shown in Figure
6F. In the meantime, the associated
current increases likewise. The cur-
rent begins to grow upward from the
top of the earthed mast and both
downward and upward simultane-
ously from the lower tip of the core
of the downward leader (point b in
Figure 6B). The current above the
tip of the leader core supplies the
discharge current in the gap from
the charge that had been deposited
by the leader in its progress toward
earth.

As mentioned previously, the
downward leader, after having com-
pleted its passage to earth and just
at the instant of initiation of the final
arc plasma, can be viewed as a ver-
tical cylindrical column of negative
charge. The latter stages of the re-
turn stroke can be viewed as progres-
sively draining this charge to earth
as its head reaches any lateral sec-
tion. Or conversely, a positive col-
umn of charge can be viewed as mov-
ing upward, neutralizing this charge
as it progresses. If there were no
forces to retard the development of
the current and if the effective radius
of the charge concentration were the
same as the effective radius of the
current, the positive charge would

move vertically with the speed of
light. But actually neither of these
conditions exist. It is the character-
istic of an arc that as the current is
suddenly increased from a small
value of say 200 amperes to a large
value of say 30,000 amperes, its volt-
age per unit length immediately after
the transition increases temporarily
to a very high value. The steady-
state voltage at 200 amperes and at
30,000 amperes is only about 60 volts
but for a period of a fraction of a mi-
crosecond the drop is exceedingly
high.

Wagner and Hileman have shown
that these two effects, the temporary
high arc drop and the difference in
charge and current concentrations,
can reasonably explain the velocity
of propagation of the head of the re-
turn stroke. Taking these factors into
consideration, Wagner and Hileman
estimate that the surge impedance is
of the order of 3000 ohms.

With the order of magnitude of the
surge impedance of the return stroke
determined, the currents obtained in
laboratory tests were compared with
the actual stroke currents as obtained
by Berger, some of which are replot-
ted in Fig. 7(B). It was found more
convenient in plotting to use as a ref-
erence point the instant at which
crest current was reached. Prior in-
stants of time are then plotted as neg-
ative quantities. Figure 7(C) shows
the current that flows when a 6-ft.
(183 c¢m) rod-rod gap is impulsed
through approximately 3500 and 6500
ohms in series. The overvoltage fac-
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Figure 7.

tor V is the ratio of the applied volt-
age to the voltage just necessary to
produce sparkover. The resistors, in-
dicated by the symbol R,, that com-
prise part of the series resistance
were placed next to the gap as it was
found that this location damped out
much of the superposed oscillation.
A comparison of the curves of Fig.
7(C) with those of Berger’s in Fig.
7(B) shows a tolerable agreement.
And actually some of Berger’s first
component curves rose faster than
those plotted. Fig. 7(D) shows simi-
lar results for a rod-plane gap for
which negative potential was applied
to the rod.

Extrapolation of gaps of laboratory
proportions to those of stroke propor-
tions is justified because it was found
that the time-lag curves of gaps be-
tween 20 and 100 inches were almost
identical.

TIME IN MICROSECONDS BACK FROM INITIAL CREST

Electrical Characteristics

In summary, the electrical character-
istics of the stroke consists of the fol-
lowing:

(1) The leader of the first compo-
nent moves slowly in halting steps
from the charged cloud toward the
earth.

(2) The potential of the leader rel-
ative to the earth is of the order of
50 to 100 million volts and varies
from stroke to stroke.

(3) When the tip of the down-
ward leader reaches a point such
that the average electric gradient to
earth equals the average breakdown
gradient of about 6000 volts per cm
as obtained in the laboratory, then
the characteristic of the discharge
changes to that which occurs in gaps
of laboratory proportions.

(4) The current increases with
time in an exponential manner reach-
ing a crest in 8 to 20 microseconds.

(5) The current at the earth is

supplied by the progressive and
rapid discharge of the charge that
had been distributed along the path
of the leader in its downward prog-
ress toward earth.

(6) After the charge laid down by
the first leader is dissipated the po-
tential in the cloud again builds up
and a leader again forms that takes
the same path of the first leader, but
since the effects of the first leader
have not been completely dissipated
the same path is pursued and the
characteristic of the leader changes
from a stepped to a high-speed dart.

(7) The heavy current of the re-
turn streamer rises to crest more rap-
idly in subsequent components than
in the first component.

(8) It has been demonstrated that
the form of the return current can be
reproduced in the laboratory by us-
ing a resistance in the surge gener-
ator equal to that computed for the
surge impedance of the stroke.
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HKN Regions Reorganized

The 1962 Assembled Convention
in Chicago took action to approve
the selection of two new National
Directors from the newly-created
Western Region of the Association.
Thus the Board of Directors now has
two representatives for each of four
geographical regions of the country.
The establishment of these regions is
the responsibility of the Board of Di-
rectors, and as Eta Kappa Nu grows
it is necessary to provide appropriate
representation for the Chapters in
the deliberations of the Board. The
latest action of the Board in this re-
gard has been to divide the former
Western Region into two regions,
giving the geographical distribution
shown on the map.

The Eastern Region remains as it
was, including those Chapters east of
the western boundary of Pennsylva-
nia, extended. Including Cooper
Union which was installed this year,
this region contains 34 collegiate
Chapters.

The former Central Region will
now be known as the East Central
Region, and its western boundary
will be the Mississippi River, ex-
tended north to Canada. This region,
including new Chapters at Toledo
and Fenn, will include 29 Chapters.

A new region has been created be-
tween the Mississippi River and the
eastern boundary of New Mexico, ex-
tended, to be known as the West
Central Region. In this region a new
Chapter has been installed at St.
Louis to bring the number to 22.

That portion of the country west of
the eastern boundary of New Mexico
and including Hawaii and Alaska
will now be known as the Western
Region. As soon as the new Chapter
is installed at Hawaii this region will
contain 11 Chapters. The total num-
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John E. Lagerstrom
Vice President

ber of Chapters by the end of this
academic year will, therefore, be 96.

The estimated membership will be
about 41,000.

Of particular interest in this new
distribution is the potential for
growth of the Association. It is the
feeling of the Board that the new
Western Region has, by far, the
greatest potential for growth. Dur-
ing his term as a National Director,
Prof. Ferris W. Norris of the U. of
Nebraska prepared a report for the
Board analyzing where new Chap-
ters of HKN might reasonably be ex-
pected to be established in the near
future. Prof. Norris obtained a com-
plete list of accredited E.E. depart-
ments, and he also obtained data
showing the number of juniors and
seniors in each of them. Assuming
that there should be available at least
20 prospective members to petition
for a charter, he reported that in
1960 there were 28 schools ready to
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start a new Chapter if they wished to
do so. Of this number, 11 schools
have either been installed or they are
in the process of election to mem-
bership and will be installed before
the year is over. This leaves 17 pros-
pects, and of this number 10 are in
the new Western Region. Should
these schools choose to petition for
Chapters, and there is reason to be-
lieve they will, then the Western Re-
gion can be expected to grow to a
stature comparable with the other
three regions. Having Directors in
this region who are familiar with the
prospects will enhance the probabili-
ties that they will become new Chap-
ters.

We are, right now, in a period of
rapid growth. In the first ten years
of our history there were established
ten Chapters. In the period 1954-
1963 there have been established 40
Chapters. In additicn to the ten
prospects mentioned above, there are
twenty other schools on the accred-
ited list who may grow sufficiently
in the next decade to be ready for
Chapters. We should be ready when
the time comes to welcome them into
membership in our Association.
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Electrical Industries of America=Il

Westinghouse

This is the story of Westinghouse.
Its first chapters were written 75
years ago by George Westinghouse,
whose foresight and engineering
genius exerted a decisive influence
on the future of the electric power
industry in the United States. The
tradition of technological leadership
which he established has been vig-
orously preserved and strengthened
by the employees of Westinghouse
Electric Corporation, whose efforts
today, as in the past 75 years, are
devoted to the technical and econ-
omic progress of the United States
and its people.

Seventy-Five Years Ago . . . .

George Westinghouse launched a
new business venture. He leased a
building in downtown Pittsburgh,
hired 200 employees, and started
production of a newly invented
transformer.

This undertaking by the young in-
ventor established the foundation
for the Westinghouse Electric Cor-
poration of today. Sales for the first
year amounted to $172,000, not
enough to prevent operations at a
loss, but the following year—1887—
the firm recorded its first profit. .

The company grew vigorously.
Within four years, the original group
of 200 employees exapnded to a
force of 3,000. Annual sales climbed
to $4,000,000. A total of 13 products
were manufactured, all of which
were advertised on a penny postcard.

Today Westinghouse has nearly
110,000 employees and annual sales
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of nearly $2,000,000,000. The com-
pany makes some 300,000 variations
of 8,000 basic products at 61 manu-
facturing plants and 44 manufactur-
ing and repair (service) plants
throughout the United States.

Era of Modern Power

Many impressive benefits flowed
from the achievements of George
Westinghouse. The very type of
electric current used throughout the
United States today—alternating cur-
rent—was pioneered by the inventor
himself.

Before the development of a-c
power, direct current had been in
vogue. But direct current because
of its low voltage could only be sent
short distances. George Westing-
house envisioned a method of trans-
mission that would give electricity
the equivalent of “seven league
boots,” enabling it to stride long dis-
tances to remote communities.

On the night of March 20, 1886,
a crowd gathered in the town square
of Great Barrington, Mass. They had
come to see the success or failure of
Westinghouse’s first practical trial of
alternating cuwrrent. Suddenly the
town’s darkened buildings grew
bright with light.

By November of that year, the first
commercial installation of alternat-
ing current had been placed in serv-
ice at a department store in Buffalo,
N. Y. George Westinghouse had
brought the nation to the threshold
of modern electric power.

By championing the cause of al-

ternating current, however, he had
touched off a stormy public contro-
versy. But the issue was settled be-
yond a doubt when he dramatically
demonstrated the application of al-
ternating current by lighting the
World Columbian Exposition at Chi-
cago in 1893.

Among his other accomplishments
are: the railroad air brake; the poly-
phase electric motor; the meter for
measuring electric current consump-
tion; and the application of a steam
turbine which today produces nearly
four-fifths of our total electricity and
which powers the navies and many
of the merchant fleets of the world.
During his lifetime, he was credited
with 361 patents.

Company Highlights

One of the largest electrical equip-
ment manufacturers in the world,
Westinghouse has sold over $16.6
billion worth of products and serv-
ices in the past ten years. Sales for
161 totalled $1.9 billion and assets,
$1.5 billion. Net income for the same
period was $45 million.

Of the company’s 25,000 suppliers,
22,500 employ fewer than 500 peo-
ple. To illustrate the interdepend-
ence of American business enter-
prises—both large and small—West-
inghouse under its contract with the
U. S. Atomic Energy Commission,
was assisted by more than 3,000 sub-
contractors in its work on the nu-
clear reactor for the USS Nautilus,
the world’s first atomic submarine.

The Westinghouse Electric Inter-
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national Company distributes West-
inghouse products overseas both
through company representatives
and independent local distributors.
At the end of 1961 there were more
than 350 such distributors and sales
representatives throughout the free
world. To work more closely with
its European licensees in the devel-
opment and manufacture of atomic
plants for Western Europe, the In-
ternational Company has formed a
new subsidiary, the Westinghouse
International Atomic Power Com-
pany, Limited, in Geneva, Switzer-
land.

The Westinghouse Broadcasting
Company, a subsidiary, operates tele-
vision stations in Boston, Baltimore,
Cleveland, Pittsburgh and San Fran-
cisco; and radio stations in Boston,
Chicago, Pittsburgh, Fort Wayne,
Ind., and Portland, Oregon.

Power for Productivity

Another contribution of significance
to the United States economy is the
extent to which Westinghouse power
equipment has contributed to the
growth of the nation’s capacity for
the production of electrical energy.

Each year Westinghouse manufac-
tures literally millions of kilowatts of
potential power in the form of tur-
bine-generators. These range in ca-
pacity up to giant units capable of
providing enough electric power to
serve the residential needs of one
million people. One such unit, an-
other Westinghouse first, is the re-
cent sale of a single shaft turbine
generator, largest of its kind in the
world. Rated at 400,000 kilowatts,
the unit is for installation in the
Hudson generating station of Public
Service Electric and Gas Company.

Steam turbines for ship propul-
sion also represent a major contribu-
tion by Westinghouse. The company
built propulsion plants for 329 naval

Sea water desalting plant at Point Lo-
ma, California, produces 1,000,000 gal-
lons per day.
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vessels and 595 cargo ships and tank-
ers during World War II. All 25
Essex-class aircraft carriers were
powered by Westinghouse.

For many years Westinghouse has
produced transformers that have set
new records for maximum ratings.

In the field of extra high-voltage
transmission, Westinghouse will pro-
vide the engineering and equipment
for the nation’s first commercial 500-
kv transmission system to be under-
taken by the Virginia Electric and
Power Compnay. This 350-mile
transmission loop project will cost
approximately $45 million. In addi-
tion, Westinghouse will build two
500-mw turbine generators to supply
the system’s power.

At Apple Grove, West Virginia,
Westinghouse engineers are working
with the American Electric Power
System to determine the economic
and technical feasibility of transmit-
ting power at 750-kv or higher.

Still another significant contribu-
tion is the Point Loma sea water de-
salting plant built by Westinghouse
for the Office of Saline Water, U. S.
Department of the Interior. The
plant will supply a million gallons of
ultrapure fresh water per day from
the ocean by a flash evaporator proc-
ess, for use in the city of San Diego’s
regular water supply.

Westinghouse is now proposing
giant “water-kilowatt factories” capa-
ble of producing 150 million gallons
of fresh water per day while gener-
ating 880-mv of electricity.

Products

Huge generators, transtormers, and
motors, though an important part of
the company’s product line, repre-
sent only three of the thousands of
Westinghouse products, which are
organized into eight principal
groups: Electric Utility and Marine,
Industrial, Construction, Consumer,
Electronic Components and Special-
ty Products, Defnese and Space, Air
Conditioning, and Atomic.

The Industrial Group and the
Electric Utility and Marine Group
together manufacture a vast variety
of equipment for generating, trans-
mitting and distributing electrical
energy, and for other industrial pur-
poses. Into this group fall such prod-
ucts as motors, transformers, circuit
breakers, gas turbines, flash evapor-
ators, meters, high voltage bus duct,
computers, marine diesel propulsion
equipment, railway traction equip-
ment, rectifiers, and welders.

The Electronic Components and
Specialty Products Group manufac-
ture transistors, rectifiers, electronic
tubes, molecular electronic compo-
nents, ceramic insulators, soft mag-
netic materials, stainless steels, su-
perconducting wire, thermoelectric
generators, insulating varnishes, and
a host of other specialty products.

Included in the Construction
group are elevators and electric stair-
ways which transport millions of
persons a day in buildings through-
out the country. Of the elevators
sold today, virtually all of them are




arranged for passenger operation.
The Pan American skyscraper now
under construction in midtown Man-
hattan will have 65 elevators and 21
electric stairways made by Westing-
house. Six of these elevator cars will
be the fastest in the world, capable
of traveling more than 1,600 feet per
minute.

Westinghouse also produces a
complete line of home appliances,
including entertainment products
such as radios, television receivers,
and stereophonic, high-fidelity, radio-
phonograph combinations. Under a
$6,000,000 contract, largest of its
kind, the company is equipping a
4,500-home Maryland suburb with
20,000 air conditioning, kitchen, and
laundry units.

Among the company’s many new
consumer products is a coin-oper-
ated, automatic dry -cleaner for self-
service laundries. Completely self-
contained, the unit will service eight
pounds of clothes. A portable green-
house with thermostatically con-
trolled heat for germinating seed-
lings has also been announced. Re-
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cently introduced is another new
consumer product—a water cooler
with a thermoelectric cooling system.

Defense

Westinghouse emphasis on research
and development has brought dra-
matic advances in land, sea, air, and
space power for national defense.

The handling and launching sys-
tems that make it possible to fire the
Navy’s Polaris missile from sub-
marines were developed by West-
inghouse. Westinghouse is develop-
ing the first integrated shipboard
radar and arrmament control system
to be produced for the Navy by a
single company.

In cooperation with the Air Force,
Westinghouse has developed a three-
dimensional radar which improves
the ability of control centers to track
aircraft and missiles. Radar previ-
ously indicated only direction and
distance. Three-dimensional radar
also determines altitude, and per-
forms all three tasks simultaneously.

A target-seeking radar system de-
veloped by the company for the

F4H-1 Navy interceptor demon-
strated its effectiveness by enabling
the aircraft to cut its in-flight fueling
time in half, thereby capturing the
prized Bendix Trophy in a coast-to-
coast speed run. The U. S. Air Force
recently unveiled another Westing-
house achievement. It was a com-
pact communications receiver about
the size of two packs of cigarettes
that demonstrated the feasibility of
building complex military electron-
ics systems with functional molecu-
lar electronic blocks. Westinghouse
designed and is now producing the
world’s first airborne brushless and
oil-cooled generator which is being
used on aircraft such as the Boeing
707, the B-58, and the B-52.

Advanced imaging systems using
infrared, ultraviolet, and visible light
rays are under development at West-
inghouse to expand the “vision” of
man in the interests of science and
national defense. Westinghouse is
developing a low-light-level electron
imaging system that will permit mili-
tary pilots to “see” moving ground
targets at night.

In the field of thermoelectricity,
Westinghouse has developed for the
Navy a five-kilowatt thermoelectric
generator, and a smaller thermoelec-
tric generator capable of producing
militarily useful amounts of power
yet light enough to be carried by one
man.

Among other Westinghouse de-
fense activities are: the flight stabil-
ity system for the X-15; Astor tor-
pedo, a new weapon system de-
signed to destroy enemy submarines
and surface vessels from great dis-
tances; the aircraft electric power
system for the B-52H bomber; the
terminal guidance systems for the
Air Force surface-to-air Bomarc and
Bomarc-B missiles; ground and ship-
borne radar equipment employing
new concepts for greater effective-

Huge “canned” motors and pumps are
used to handle coolants and radioactive
materials in nuclear reactors.
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ness; a vast variety of communica-
tions equipment for the Air Force,
Army and Navy; military applica-
tions of microwave and sensing
tubes, molecular electronic and semi-
conductor devices, and nuclear com-
ponents.

Space

Company scientists and engineers
are working on many advanced
space projects involving electronics
and propulsion. These efforts include
molecular electronics and the appli-
cation of nuclear power in space.
Under a subcontract with Aerojet
General Corporation, Westinghouse
is responsible for the nuclear portion
of the first phase development of
the NERVA rocket engine. The proj-
ect is under the direction of the
Space Nuclear Propulsion Office, a
joint facility of the Atomic Energy
Commission and National Aeronau-
tic and Space Administration.
Under a contract with NASA,
Westinghouse will construct and
build the S-52 spacecraft for the
cooperative international space pro-
gram being conducted by the United
Kingdom and the United States. The
spacecraft will conduct experiments
on the upper ionosphere, the vertical
distribution of ozone in the atmos-
phere, and measurement of micro-
meteoroid size and quantity.
Westinghouse scientists have de-
veloped an imaging system for using
ultraviolet light to communicate
over great distances in space. It will
extend the range of space communi-
cations up to 50 times that of present
means of transmission. The company
is producing an ultraviolet imaging
tube, the Uvicon, which promises to
provide a new view of the universe.
Westinghouse scientists and engi-
neers are at work on many other
space projects among which are: the
feasibility of thermoelectric power
generation and cooling for flight ve-
hicles; specially designed and explo-
sion-proof electrical equipment for a
new Saturn launch complex at Cape
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Canaveral; special fabrics that are
flexible enough to be launched into
orbit in a small package where they
can be inflated and will soon become
rigid in the space environment; and
advanced version of a recently-
demonstrated nuclear thermoelectric
power system which uses the spon-
taneous decay of a radioisotope to
produce heat which is converted
into electricity by thermoelectric
principles; a NASA contract for the
most powerful arc heater ever built
which will simulate the extreme con-
ditions of re-entry; a study contract
for a solar power system for orbiting
satellites for the USAF; a major sub-
contract for a generator and control
unit for the Dynasoar; and concen-
trated effort in the area of materials
for space use.

Atomic Power

In 1937 Westinghouse engineers
built the first industrial atom smasher
and began probing the secrets of a
new and virtually unexplored field.
Eleven years later the company
formed an atomic power division
and subsequently—under government
contract-began tackling the job of
harnessing this new and little under-
stood type of power. In 1953, a
Westinghouse-designed reactor be-
gan operation in an Idaho desert.
It was the world’s first atomic power
plant to produce substantial amounts
of usable power.

From this historic project came
the atomic engine which today
drives the U. S. Navy’s submarine
Nautilus. Westinghouse also devel-
oped the reactor for the atomic sub-
marine, USS Skate. During August,
1958, the Nautilus and the Skate
drew world-wide attention with the
first transpolar voyages under the
arctic ice pack. The Skipjack, which
established a world’s speed and div-
ing record for submarines during her
maiden voyage, and the George
Washington, which is the first to be
equipped to fire the Polaris missile,
also have reactors designed and de-

veloped at the Bettis atomic power
laboratory. The company is also pro-
viding nuclear propulsion plants for
the cruiser Long Beach, first nuclear
surface ship, and an eight-reactor
plant for the aircraft carrier Enter-
prise, the world’s largest nuclear
ship.

The nuclear portion of Shipping-
port, and the reactors for the naval
nuclear propulsion projects were de-
signed and developed by Westing-
house under the direction of, and in
technical cooperation with, the
Naval Reactors Branch of the U. S.
Atomic Energy Commission at the
Bettis atomic power laboratory
which Westinghouse operates for the
Commission.

Placed in operation in August,
1957, the Westinghouse Reactor
Evaluation Center is used for testing
various arrangements of fuel, mod-
erator, and control rods to deter-
mine the most satisfactory design of
nuclear reactor cores.

In addition to the NERVA con-
tract, Westinghouse is pursuing re-
search and development of nuclear
technology for space applications in
its astronuclear laboratory at Large,
Pa.

Research and Development

In the history of Westinghouse, one
finds this unique and significant fact:
George Westinghouse established his
first electrical research laboratory at
Great Barrington even before he
founded the company itself. This
emphasis on research has continued.
Today the Westinghouse research
laboratories are located on a 100-
acre site in Churchill Borough 10
miles east of downtown Pittsburgh.
The facilities at the site are being
expanded to create a research and
development center unique in Amer-
ican industry.. With the two addi-
tional buildings now being com-
pleted at the center, about 1,750
scientists, engineers and supporting
personnel will occupy a total of 712,-
000 square feet of space with 450
scientific laboratories.
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Complementing the corporate re-
search program, various divisions in
the company conduct research in
their own specialized facilities where
close contact with design groups
will permit rapid use of the results
of pure research.

The company’s long-range pro-
gram in research and development
has maintained for its position of
leadership in the field of thermo-
electricity. Long a laboratory curi-
osity, the thermoelectric effect has
been applied by Westinghouse sci-
entists towards the development of
a simple, efficient, reliable source of
power. For the Air Research and
Development Command, the com-
pany has developed a 100-watt
thermoelectric generator capable of
powering electronic installations in
remote areas of the world. Another
thermoelectric project undertaken by
the company was the construction
of an experimental 5,000-watt gener-
ator for the U. S. Navy Bureau of
Ships. Westinghouse is also develop-
ing for the Bureau of Ships an ex-
perimental three-purpose thermo-
electric air conditioner, space heater
and refrigerator to test thermoelec-
tricity for shipboard refrigeration
and air conditioning.

It was announced in September,
1961, that Westinghouse scientists
had achieved one of the most sought-
after goals of modern science—de-
velopment of the first super-strength
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Cryogenic research produced a one-
pound superconducting magnet equal
to a 40,000-pound iron-core magnet.

superconducting magnet. The size
of a doughnut and weighing a
pound, the Westinghouse super mag-
net creates a magnetic field as strong
as that of a conventional iron-core
magnet weighing 40,000 pounds.

As early as 1919, researchers at
the lamp division laboratories were
investigating uranium as a possible
lamp filament. Although this metal
was subsequently discarded as fila-
ment material, these men became
proficient in making highly purified
uranium, and for years provided the
only known source of supply.

Then in 1942 they were asked to
produce uranium not in pounds, but
in tons. It was a formidable task, but
they succeeded. This uranium went
into the world’s first atomic pile—
the critical experiment, conducted
in 1942 under the stands at the Uni-
versity of Chicago’s Stagg Field,
which eventually led to the atomic
bomb. '

A major breakthrough was
achieved by Westinghouse scientists
with the development of a revolu-
tionary process for growing ger-
manium in thin, flat continuous
strips—a form ideally suited for use
in finished semiconductor devices. A
recent advancement in solid state
materials by Westinghouse was the
development of a technique for
growing nearperfect crystals of sili-
con that can be used for semicon-
ductor devices without the time-con-
suming slicing, grinding and polish-
ing that is usually necessary. These
germanium and silicon strips and
other solid state materials are im-
portant to the development of an
excting new concept known as mole-
cular electronics. Under this concept,
a single crystal of solid material per-
forms several electrical functions
which now require individual com-
ponents in an electronic circuit.

Under investigation by Westing-

house scientists is the generation of
electrical power by the power gen-
eration principle of the future-mag-
netohydrodynamics. In MHD gen-
ators, a moving stream of ionized
conducting gas, called a plasma, re-
places the moving copper conductors
of a conventional generator.

A recntly-announced development
by company scientists in the field of
optical radiation is a new kind of
optical maser. The optical maser is
man’s newest light-producing de-
vice. It produces high monochro-
matic, narrow, brilliant beams of
light from various materials, such as
a ruby crystal, that has considerable
future potential for such uses as
welding, micromachining, communi-
cation, and warfare.

The company’s total cost of re-
search and engineering which in-
cludes the services of 8,000 scientists
and engineers is better than $200,-
000,000 on an annual basis or over
ten cents for every dollar of sales—
one of the highest figures in Ameri-
can industry.

Employees

The success of Westinghouse de-
pends in large part of the skills and
talents of over 100,000 employees.

Individual employees have pro-
vided a continuous source of new
ideas, methods and inventions. Un-
der a company suggestion system in
effect for half a century, cash awards
are made to persons submitting pro-
posals that are adopted. In recent
years, these awards have totaled
considerably more than $200,000 an-
nually. In 1961, more than 10,000
employees were paid a total of
$271,346. Since 1927, when company-
wide records were first kept, the
company has paid over $3 million in
cash awards for ideas.

The first retirement plan was
adopted in 1915 and a group life in-
surance plan was initiated in 1920.
Over the years Westinghouse has
continually expanded and improved
its employee insurance and pension
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program. Today an insurance plan
for all employees is supported en-
tirely by company contributions. In
1961 benefits were paid in 79,000
cases involving sickness or death of
employees, and hospitalization of
employees or their dependents.
Westinghouse employees are now
covered by group life insurance
totaling more than $1 billion.

The cost to the company of pro-
viding employee benefits in 1961—
including vacations and holidays
with pay, employee insurance, pen-
sions, Social Security taxes, unem-
ployment compensation, workmen’s
compensation, suggestion awards
and employee discounts for Westing-
house products—averaged more than
$88 a month for each Westinghouse
man and woman. Based on 1961
total assets, the company has in-
vested an average of more than $14,-
750 for each employee’s job. In some
of the company’s newer plants, the
average investment per employee
approaches $25,000. The company’s
average hourly rate for employees
at the end of 1961 was 16 per cent
higher than that of the electrical

manufacturing industry as a whole.

By special arrangement with 25
universities in major plant cities, all
Westinghouse employees are given
the opportunity to continue their ed-
ucation. More than 12,000 employees
have taken courses for credit, 647
have received their Master of Sci-
ence degree, and 40 their Doctor of
Philosophy degree. Some company
plants in large cities have a plan by
which outstanding high school grad-
uates can obtain a technical educa-
tion at the local university while
continuing their work.

Westinghouse provides a training
program called the Graduate Stu-
dent Course for young college grad-
uates employed each year. At the
Westinghouse Educational Center,
near Pittsburgh, these men attend
classes in engineering, sales, manu-
facturing, and other phases of the
company’s business. To supplement
classroom training, graduate students
are required to complete work as-
signments in various company divi-
sions throughout the country. Alto-
gether, 22,500 graduates have par-
ticipated in this program.

Alumni Notes

Three HKN members were recently
graduated from the U. S. Air Force
Squadron Officers School at the Air-
University, Maxwell Air Force Base,
Alabama. They include Captain James
R. Matthes, Rho; Captain Keith G.
Dailey, Beta-Epsilon; and Captain Joe
A. Howard, Beta-Psi. Captain Howard
was named a distinguished graduate.

Army Reserve 1st Lt. Thomas P.
Donaher, Gamma-Gamma ’56, and
Army 2nd Lt. Ronald O. Reynolds,
Gamma-Beta 61, recently completed
the microwave radio officer course at
The Signal School, Fort Monmouth,
New Jersey.

Major Marshall E. Neal, Beta-Psi
’48G, was recently graduated from the
United States Air Force Command and
Staff College at the Air University,
Maxwell Air Force Base, Alabama. This
is a nine-month course of intermediate-
level professional military education for

Spring, 1963

Air Force career officers. Major Neal
has been assigned to Sandia Base, Albu-
querque, New Mexico.

William C. Jakes, Jr., Beta-Tau '48G,
was among thirteen Northwestern Uni-
versity alumni to receive merit awards
from the Northwestern Alumni Associa-
tion this spring. His award was pre-
sented “in recognition of worthy
achievement” in his work as project
engineer, leading scientific and technical
teams for Bell Telephone Laboratories
participating in “Project Echo,” the com-
munications-via-satellite experiment.
Brother Jakes was the first man to make
a live phone call that was bounced oft
a space balloon, and believes the experi-
ment will lead to transatlantic satellite
telephoning within the next decade. He
has recently received an honorary de-
gree from Iowa Wesleyan College.

Albert E. Doles, Beta-Kappa ’56, has
been elected a vice president and mem-

In addition, the Westinghouse
Educational Foundation, which is
supported by the Corporation, spon-
sors the nationally famous Science
Talent Search among high school
seniors. Selected from an original
field of 25,000 entrants, 40 national
winners are sent to Washington,
D. C., each March to compete for
awards worth a total of $34,250.
Since the program began 21 years
ago, more than $312,000 in the form
of Westinghouse scholarships has
been awarded to hundreds of young
scientists.

Each year the Foundation also
sponsors ten George Westinghouse
scholarships at the Carnegie Insti-
tute of Technology, Pittsburgh, Pa.
These scholarships are valued at $4,-
800 each. Altogether, Westinghouse
and the Westinghouse Educational
Foundation (established in 1944)
maintain 138 scholarships, 3 fellow-
ships and 9 professorships. These
Foundation grants and others in the
field of employee educational sup-
port totaled more than one million
dollars in 1961.

ber of the board of directors of Eberline
Instrument Corporation, Sante Fe, New
Mexico. Brother Doles, who was tech-
nical director, will have primary re-
sponsibility for all technical phases of
the company’s nuclear instrumentation
engineering and production, radio-
chemistry, and radiological health serv-
ices. He recently worked as the nuclear
instrumentation member of the start-up
team at the Enrico Fermi Atomic Power
Plant, Newport, Michigan.

J. W. Emling, Lambda ’25, has been
appointed executive director of the
Transmission Systems Engineering Divi-
sion of Bell Telephone Laboratories.
Brother Emling has been with AT & T
since 1925, and with Bell Laboratories
since 1934. His work has included the
fields of underwater acoustics, trans-
mission and field engineering on power
line carrier, and systems engineering
studies in the field of engineering econ-
omy. One of his responsibilities included
transmission engineering of the trans-
atlantic telephone cable.
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Responsibilities of
Scientific and Technological Institutions
In Today’s World

Martin A. Elliott
Vice President for Academic Affairs
Ilinois Institute of Technology

Outstanding Young Electrical Engineers Honored

The HKN award for the Outstand-
ing Young Electrical Engineer for
1962 was presented at a banquet at
the Hotel Governor Clinton, New
York City, on January 28. The recipi-
ent was James T. Duane, Manager,
Aircraft Motor and Generator Pro-
duct Engineering, General Electric
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Company. An Honorable Mention
was awarded to Francis A. Gicca,
Technical Director, Special Pro-
grams, Missilerand Space Division,
Raytheon Company. The award has
been given annually since 1936.

Mr. Duane’s response, “Opportuni-
ties in Engineering,” will appear in

the next issue of the Bridge.

The evening was highlighted by an
address by Dr. Albert C. Hall, Vice
President and General Manager,
space Systems Division, of the Mar-
tin Company, on “The Real Chal-
lenge in Aero-Space Engineering.”

HKN National President John A. M.
Lyon (left) congratulates James T.
Duane, Outstanding Young Electrical
Engineer of 1962, on his award.
Francis A. Gicca, winner of the Honor-
able Mention award, looks on.

Duane’s name will be added to those
of previous winners inscribed on the
brass bowl, which is displayed at IEEE
headquarters in New York.
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With a title this broad, I will con-
sider responsibilities in only three
senses—in a practical sense, in a phil-
osophical sense, and in an idealistic
sense.

The scientific and technological in-
stitute is in a unique position to dis-
charge its responsibilities in both the
practical and philosophical senses.
In the idealistic sense it can dis-
charge its responsibility by being a
strong voice in what must be a cho-
rus of strong voices from all segments
of society.

The Practical Responsibility

In today’s world science and technol-
ogy occupy a central role. Their
rapid advancement of knowledge
and of its application has been both
a benefit as well as a burden to man-
kind. A benefit because it has in-
creased life expectancy, leisure time,
so-called “creature comforts” and
standard of living. A burden, be-
cause its advances can also be ap-
plied to the development of sophisti-
cated weapons of destruction with
the attendant burdens of an arms
race and of the tensions in the world
of today.

Ideally the practical responsibility
of the scientific and technological in-
stitute should be to educate people
in these areas so that the benefits of
science and technology could be dis-
seminated throughout the world and
made available to all mankind. Al-
though this should be our basic prac-
tical responsibility, unfortunately we
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A paper presented at the luncheon at
the HKN Assembled Convention, Nov-
ember 16, 1962.

cannot view it in this altruistic con-
text. As realists we must accept the
fact that considerations of national
security dictate that we maintain
leadership in science and technology.
This means that increasing numbers
of individuals must be educated in
these fields.

The importance of scientific and
technical education in the future se-
curity of the United States has been
succinctly stated in a report of the
National Science Foundation entitled
“Education and Professional Em-
ployment in the US.S.R.” This re-
port stated, “Soviet leaders firmly be-
lieve that the competition between
capitalistic democracies and the
Communist world will be decided in
the field of science and technology.
This provides the rationale for their
own emphasis on engineering and
the sciences in their professional
training programs.

“If we take the Communist threat
in international politics seriously, as
we must, the issue of America’s ade-
quacy in engineering and scientific
education—in quantitative as well as
qualitative terms—becomes of cen-
tral importance.

“There must be no misunderstand-
ing or underestimation of the Soviet
scientific and technical manpower
buildup. It has become the principal
source of Communist strength.”

The seriousness of Russia’s inten-
tions is clear. They are graduating
each year about twice as many indi-
viduals in the fields of engineering,
science and applied science as are
graduated in the United States. This
fact takes on added significance
when it is realized that the total num-
ber of graduates in all fields in Rus-
sia is only half that in the United
States.

Aside from any competition with
Russia it has been pointed out for
many years that we will need in-
creasing numbers of scientists and
engineers for research, both basic
and applied; for teaching at all lev-
els; and for insuring our continued
technological advance. Again aside
from any consideration of competi-
tion with Russia—how are we meet-
ing these needs? Our enrollments in
science and the number of baccalau-
reate degrees in science have been
increasing progressively each year.
In fact we are ahead of Russia in the
number of graduates in physical and
biological sciences — 35,700 U. S.
graduates in 1958 compared with 21.-
000 USSR graduates in 1959. Despite
all of this we should continue to
strive for even greater increases in
the number of individuals receiving
scientific education. But our critical
problem in enrollments and gradu-
ates is not in scientific fields but in
the field of engineering. Without
minimizing the importance of sup-
plying the need for scientists I would
nevertheless like to direct attention
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to warnings that signal the develop-
ment of a more pressing problem—
supplying the need for engineers.

In the four years prior to 1961,
total engineering enrollments have
decreased by 7.89,, and undergradu-
ate engineering enrollments have de-
creased by 149,. In this same period
total degree-credit enrollments have
increased by 26.7%,. In the two years
prior to 1961, decreased engineering
enrollments have resulted in a 5.39,
decrease in undergraduate engineer-
ing degrees. Here then is a real prob-
lem in technical education—a de-
crease in the total number of engi-
neers being educated in the face of
an estimated 459, increase in the
number of engineers needed in the
next 10 years. The chances of meet-
ing this need are slim because the
estimated needs are 48,000 engineers
per year for the next decade as com-
pared with an estimated 37,000 engi-
neers to be graduated per year in this
same period. Once again, aside from
any comparison with Russia, we must
graduate more engineers if we are
to continue to lead in technology.
On the slightly brighter side of en-
gineering education, in the same 4-
year period of declining undergrad-
uate enrollments, candidates for the
master’s degree increased about 399,
and for the Doctor’s degree, about
889%,. Since graduate enrollments
are only about 179, of total enroll-
ments, these substantial increases,
although heartening, were not
enough to offset the downward trend
in undergraduate enrollments.

What are the reasons for the de-
cline in the interest of students in en-
gineering? Two of the more import-
ant reasons coming from a survey of
150 deans of engineering are:

1. Increased interest of qualified
students in other fields of science.
This is borne out by the increased
enrollments in physical and other
sciences in a period of declining en-
gineering enrollment. This increased
interest stems from the greater em-
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phasis that is being placed on
science, particularly in those areas
such as space and nuclear technology
where scientists and engineers are
working together at the frontiers of
knowledge.

2. Concerns over the rigors and
demands of engineering education.
Students choosing science in prefer-
ence to engineering for this reason
are in for a rude awakening. Both
science and engineering education
today demand excellent preparation
and hard work. These disciplines are
not for the dilettante.

In my opinion, one of the major
reasons for decreasing interest in en-
gineering is a complete lack of un-
derstanding of what today’s engi-
neering really is. I believe there is a
widespread, popular misconception
that engineering involves rule of
thumb, cut and try, empirical proce-
dures based on experience accumu-
lated over the years. Nothing could
be farther from the truth. The intel-
lectual skills—creativity and intuition
—used by the engineer are identical
to those used by the scientist. The
scientist applies these skills in dis-
covering new knowledge. The engi-
neer applies these same skills in using
the knowledge discovered by the sci-
entist to provide things that people
need and want. In doing this, the
engineer must conceive and visual-
ize in its entirety the product, proc-
ess or system that he is designing.
He must then select the scientific and
engineering disciplines pertinent to
the design and know how to apply
these in their most sophisticated
form. The engineer’s activity paral-
lels that of the scientist whose crea-
tivity and intuition help him visual-
ize and chart his paths of advance
into the unknown and whose scien-
tific ability helps him interpret what
he has found.

We must convey this message of
parallelism between engineering and
science. We must convey the mes-
sage that the same inherent intellec-

tual skills are essential in both engi-
neers and scientists and that the
same level of sophistication in the
application of these skills is required
in both fields. We must convey the
message that engineering curricula
today recognize these facts. The
choice of the individual then narrows
to his preference for working in a
field where knowledge is applied or
in one where knowledge is discov-
ered.

The scientific and technological in-
stitution is in a unique position and
has the responsibility to encourage
more individuals to enter the fields
of science and engineering. It also
has the responsibility to see that the
distinction between science and engi-
neering is made clear and under-
stood. Individuals in a free society
can then make an intelligent choice
between these fields and certainly
this should help in maintaining a
proper balance. This we must do be-
cause our competitors satisfy their
requirements by fiat. Although scien-
tific and technological institutions
are in a unique position to discharge
these practical responsibilities, the
cudgel must also be taken up by in-
dividuals, other educational institu-
tions, industry and government.

The Philosophical Responsibility

A world, whose present and future
is inextricably linked with the explo-
sion in scientific and technological
advance, suggests the philosophical
responsibility of a scientific and tech-
nological institute. With science and
technology as the strong, central mo-
tivating force in today’s world, it
seems particularly appropriate to
structure a university with science
and technology as the central core
but with strong interaction with lib-
eral arts and humanities. With this
structure the liberal arts and humani-
ties will be concerned not only with
the cultural aspects of their respec-
tive disciplines but also with com-
munications science, with the impact
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of science and technology on man
and society and with the problems
of metropolitan centers. In these
areas the linguist, the anthropologist,
the social scientist, the political sci-
entist, and the economist, will be
working with the engineer, the math-
ematician and the physical scientist.
In this context the liberal arts and
humanities will contribute to the ad-
vance of science and technology and
also to the solution of social and eco-
nomic problems created by this ad-
vance.

With such an institutional struc-
ture and philosophy we will educate
men and women who will be cogni-
zant of the impact of science and
technology on society, who will an-
ticipate the problems before they
arise and who will be competent to
plan courses of action to meet these
problems. This breadth of educa-
tion and competence will be engen-
dered not only in the scientist and
technologist but just as importantly
in the arts and humanities students.
This then should contribute signifi-
cantly to the merging of the two cul-
tures referred to by C. P. Snow who
characterizes them as follows: “Liter-
ary intellectuals at one pole—at the
other, scientists and as the most rep-
resentative, the physical scientists.
Between the two a gulf of mutual
incomprehension — sometimes (par-
ticularly among the young) hostility
and dislike, but most of all lack of
understanding.” By its acceptance of
its philosophical role as outlined
above, the scientific and technologi-
cal institute can contribute signifi-
cantly to improving this understand-
ing and to unifying the two cultures
referred to by Snow.

The ldealistic Responsibility

The practical and philosophical re-
sponsibilities of the scientific and
technological institutions have been
discussed in terms of tangible results
expected. The idealistic responsibil-
ity is broader, more intangible and
must be discussed qualitatively. To
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me the idealistic responsibility of
the scientific and technological insti-
tute is to address itself to the basic
question of “National Purpose and
Education.” This is not a unique re-
sponsibility but one which is shared
with society as a whole.

Fundamental to our national goals
and national purpose is the perpetua-
tion of a free society. With this in
mind we can recall what Epictetus
said almost 1900 years ago, “Only the
educated are free.” Thus, education
must be accorded a pre-eminent po-
sition in relation to the attainment of
our national goals. Have we ac-
corded education this pre-eminent
position? The answer is—mo. And
until we do accord it the position it
deserves, we will continue to be
caught temporarily off-balance not
only in science and technology, but
in other areas as well.

Of course we have been making
progress. Teachers’ salaries are being
increased—albeit too slowly. Belated,
intensive education in science and
mathematics is being provided for
primary and secondary school teach-
ers. Graduate work is being encour-
aged and graduate students are be-
ing given an incentive to enter teach-
ing in higher education. Basic re-
search in universities is being ex-
panded. These and many other signs
of progress, too numerous to men-
tion here, are all to the good. But if
education had occupied its proper
position in our society, and in the
minds of our citizens, teachers and
college professors would not have
had to subsidize the educational sys-
tem; we would not have allowed the-
orists to tamper with the substance
of the educational process—substitut-
ing method for course content and
pleasurable experience for plain, un-
adulterated hard work; we would
not have a shortage of competent
teachers because their stature in so-
ciety and the necessary economic in-
centives would have been assured.

There are signs that education is
climbing slowly toward the heights

that it must eventually reach in our
society. The rate of climb will be
commensurate with our progress in
recognizing the importance of edu-
cation and our willingness to adjust
our sense of values. Will we give the
same recognition to students of high
academic ability as we give to those
of high athletic ability? Will we re-
gard the teacher as a kindly old Mr.
Chips instead of a dynamic force for
betterment whose contributions and
competence are recognized by ade-
quate compensation and position?
These are but two examples of the
many soul-searching questions that
we must ask in gaining perspective
on our sense of values.

In asking these questions we must
have a clear understanding of what
we mean by education in the broad-
est sense. A statement that expresses
the true significance of education was
contained in a report of the Presi-
dent’s Science Advisory Committee
on Education for the Age of Science,
“We ought not speak of our educa-
tional tasks solely in terms of build-
ings or budgets or curricula. These,
indeed, are necessary means to an
end. But we must think of the end
itself. The end is clear: to introduce
the growing child, the youth, and the
adult to the best and most essential
elements of the intellectual and cul-
tural experience of previous genera-
tions; to do this in such a way that
we stimulate curiosity and encourage
each individual to look forward, not
backward, to develop his own talents
to the maximum and to continue this
development throughout his life.”
“To continue this development
throughout life”—to have the capabil-
ity and desire for continued self-edu-
cation—this is the basic objective of
education. Education must not be
confused with training. In a chang-
ing world training rapidly becomes
obsolete. True education is self-per-
petuating and the educated citizen
is the informed citizen capable of
contributing to progress in his soci-
ety and capable of understanding
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and critically evaluating the implica-
tions of his contributions and of the
contributions of others.

The scientific and technological in-
stitutions, along with leaders in all
segments of society, must accept the
responsibility for seeing that educa-
tion plays a dominant role in realiz-
ing our national potential and na-
tional goals. A faint flicker of general
awareness of the vital role of educa-
tion is beginning to emerge. We
must fan this flame by word and
deed and by all other means at our
disposal until it becomes axiomatic
that brains are our greatest resource
and that educated brains are the un-
derpinnings of our free, dynamic so-
ciety. Then we will be able to expand
the observation made by Epictetus
from “Only the educated are free” to
“Education perpetuates freedom for
all mankind.”

Real and Imaginary . . .
(Continued from Page 2)

And men two centuries and a half
Trod in the footsteps of that calf.

A hundred thousand men were led
By one calf near three centuries dead.

For men are prone to go it blind,
Along the calf-paths of the mind,
And work away from sun to sun

To do what other men have done.

They follow in the beaten track,
And out and in, and forth and back,
And still their devious course pursue,
To keep the path that others do.

They keep the path a sacred groove
Along which all their lives they move,
But how wise are you, in this behalf?
Do you follow that primeval calf?

—Author Unknown

20

Chapter Activities

BETA-TAU CHAPTER, Northwest-
ern University—initiated ten new mem-
bers at its Fall Quarter initiation cere-
mony held November 18, 1962. Follow-
ing the initiation ceremony, a banquet
jointly sponsored by HKN, Tau Beta
Pi, and Pi Tau Sigma honor societies
was given for the new initiates of these
three societies. At this banquet, the so-
cieties were privileged to hear Profes-
sor Raymond Kliphardt of the North-
western Engineering Sciences Depart-
ment speak on his recent experiences
while teaching in the Sudan. Colorful
slides of this African country were also
shown. All who heard Professor Klip-
hardt learned much of the culture of
the Sudanese.

One other large project was under-
taken by HKN this quarter. At North-
western this year, a series of convoca-
tions are required of all freshmen in the
Technological Institute. The purpose of
these convocations is to give the new
freshmen an insight into the field of
engineering and a look at the various
branches of engineering. On November
13 and 14, the EE department hosted
276 freshmen for this convocation. The
entire program was prepared and ex-
ecuted by HKN in conjunction with
the joint student branch of AIEE-IRE.
These two electrical engineering so-
cieties had the privilege of being the
only Tech student societies permitted
to completely plan and run one of these
convocations. Through a short discus-
sion of the nature of electrical engineer-
ing and extensive lab tours, we hoped
to give all Tech freshmen a better idea
of current trends in electrical engi-
neering.

GAMMA-ALPHA CHAPTER, Man-
hattan College—The annual Engineer-
ing Career Day at Manhattan on Sun-
day, December 2, owes its electrical
engineering exhibits to the chapter. In
order to stimulate interest in engineer-
ing among high school students, the
members and initiates of HKN worked
to improve the quality of the exhibits
in the laboratories. As their projects,
a number of Fall pledges were assigned
the development of suitable demonstra-

tions to be used for this and similar
occasions.

The Fall semester included, as usual,
the six-week initiation period in which
aspiring members worked on projects
for the repair and improvement of the
electrical engineering laboratory facili-
ties. The smoker and the induction din-
ner were again the highlights of this
period.

Other chapters may be interested in
the insignia Gamma-Alpha has been
requiring eligible students to wear
prior to acceptance as members. On a
standard 3x5 index card a replica of
the HKN key is drawn in black ink with
the student’s name and class printed
along the border. The card is then cov-
ered with a plastic sheet (or laminated)
and a safety pin is attached to the re-
verse side. This insignia is easily pro-
duced, durable, and involves little, if
any, cost.

GAMMA-BETA CHAPTER, North-
eastern University — has completed its
fall consideration series. Membership
in HKN is regarded as a high honor
and the chapter takes great care to get
to know each of the considerates as an
individual so that the character and
attitude of each potential member may
be evaluated.

At Recognition night the prospective
pledges were given insight into the
history of HKN nationally as well as
the development of our own Gamma-
Beta chapter. Then Dr. David Cook of
the Northeastern University Testing
and Counseling Center gave an inter-
esting and informative lecture on India
followed by slides of his recent Indian
trip and a question and answer period.

The chapter offered a free tutoring
service to those students who had to
take conditional examinations in elec-
trical engineering subjects. An inter-
esting display Freshman Night wel-
comed the freshmen to the University
and gave them the opportunity to
learn something about both electrical
engineering and HKN. A chapel serv-
ice was sponsored by the chapter in
the Northeastern University Bacon Me-
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morial chapel with the membership at-
tending as a group.

A plaque representing Gamma-Beta
chapter is hanging in the University
Commons as part of the university-
wide move to beautify the Commons.
The chapter has also set up displays in
the library and Richard’s Hall to in-
form the student body of the nature
and aims of HKN and Gamma-Beta
chapter. A synopsis of EE graduate
school information was distributed to
the upperclassmen which included ad-
mission requirements, available financial
aid, degrees offered, etc., for all uni-
versities and colleges offering graduate
work in EE.

GAMMA-ZETA CHAPTER, Michi-
gan State University—Being unsatisfied
with past results, the members of
Gamma-Zeta introduced a pledge inter-
view to augment the smoker. Each stu-
dent eligible for membership was per-
sonally interviewed by several active
members on an informal basis. The
interview enabled the prospective mem-
bers to become fully aware of the sig-
nificance and functions of HKN. This
was done before any commitment was
required of them or the chapter con-

cerning future membership. The inter-
view also provided actives with an op-
portunity to get to know the future
members. The excellent group of new
initiates indicates the interview was
well worth while. With the entire Col-
lege of Engineering at MSU now under
one roof, plans are being initiated by
Gamma-Zeta to establish an informa-
tion service to provide answers to ques-
tions of engineering majors during reg-
istration week.

GAMMA-THETA CHAPTER, Mis-
souri School of Mines and Metallurgy—
is continuing once again to make avail-
able the “Initiation Slides” to all new
HKN members. These slides have re-
placed the old “Light Boxes” made by
Gamma-Theta for the new chapters, a
few years ago. Any chapter desiring a
set of slides is asked to write us for
information.

For the nominal fee of fifty cents, any
EE student is protected from acci-
dental damage to the EE laboratory
equipment through the Gamma-Theta
Lab Insurance program. This is a great
service to the students and continues
to be a good source of income to the
chapter. We urge all chapters to con-

Delta-Chi Installed at Cooper Union

The scene was the historic grounds
of the Cooper Union for the Advance-
ment of Science and Art in New York.
The occasion—the proceedings to install
HKN’S newest chapter, Delta-Chi, on
the brisk, wintry evening of 19 Decem-
ber 1962. It was a profound gathering,
with the president of Cooper Union, Dr.
Richard F. Humphreys, and other dig-
nitaries, expectant inductees and in-
vited guests. The induction team in-
cluded the HKN National President,
John A. M. Lyon, HKN Director Wil-
lard B. Groth, Professor (and HKN fac-
ulty adviser) Ernest W. Starr, and Pro-
fessor Sidney Epstein, both of Cooper
Union. Among the guests were Cooper
Union’s Professor H. F. Roemmele, and
two past national presidents of HKN,
Larry Dwon and Roger Wilkinson. The
New York Alumni Chapter of HKN was
represented by Berthold Sheffield.

The ceremony began promptly at 8
P.M. The words of the ritual took on
a very special meaning. Clearly Peter
Cooper’s aims parallelled the require-
ments of membership in HKN. This
historic building had been the scene of
many eminent gatherings.
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Berthold Sheffield

Here Abraham Lincoln had delivered
his Cooper Union address which he
later said “made me President;” twelve
other U. S. Presidents and many other
national figures have addressed eager
audiences.

The inductees of Delta-Chi appeared
fully cognizant of the honor of this oc-
casion. They had demonstrated to
HKN that they possess the three basic
qualifications of a successful engineer:
A good supply of common sense to uti-
lize their basic background; a capacity
and willingness to work hard; a congen-
ial nature, and the ability to work har-
moniously with their fellows. Each in-
ductee vowed individually to continue
to cultivate these qualifications, and to
remember above all that we are not just
“living,” but “living with others.”

The induction ended with personal
congratulations to each inductee by
President Humphreys of Cooper Union
and by HKN’s National President John
A. M. Lyon, and other representatives
of the College and of the New York
Alumni Chapter of HKN. During the
hospitality period there were remin-
iscences of the grand founder, the ven-

sider such a program and will gladly
furnish information and sample policies
upon request.

The annual “Engineer’s Day” for
high school students was recently held
on campus by the school in an effort
to counteract the decreasing engineer-
ing enrollment found in most engineer-
ing schools. HKN set up demonstrations
in all the EE labs for the prospective
students to observe, and furnished
guided tours of the EE facilities. Many
students from the area schools were on
hand for the occasion.

GAMMA-LAMBDA CHAPTER, Co-
lumbia University—in cooperation with
the Columbia University Placement Of-
fice presented a placement orientation
meeting for the upperclassmen of the
School of Engineering. The topics dis-
cussed included the importance of cam-
pus interviews and the opportunities
available to engineering students. Also
presented was a survey of the positions
offered last year to graduating seniors.

In order to acquaint the E.E. stu-
dents with the summer employment
situation, the chapter conducted a sur-
vey among seniors and graduate stu-
dents in the department who worked

erable Peter Cooper, the modest self-
made business leader whose Cooper
Union became “a polytechnic school of
the most thorough character and the
highest order, based as nearly as possi-
ble upon the model of the L’Ecole Cen-
trale at Paris,” as he had wished.

Peter Cooper had passed away in
1883, nearly 80 years before this HKN
induction. The traditions of his career
have left indelible marks in many fields.
In Cooper Union, there is the free Col-
lege for gifted young men and women;
the famous Great Hall where the
Cooper Union Forum lectures and con-
certs are still being held after over a
century, and still with no admission
charge; and the Cooper Union Museum.

Peter Cooper had acquired great
wealth by perfecting the manufacture
first of glue, and later of iron. He had
supported and financed new business
ventures including the then brand-new
communications business. He was the
first president, in 1855, of the American
Telegraph Co., which in 4 years is re-
ported to have controlled all the tele-
graph lines along the Atlantic seaboard.
His life and work are an inspiring ex-
ample to all HKN members.
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in industry during the summer. Plans
for the future include contacting alumni
to determine the opportunities for sum-
mer and permanent employment in
their respective companies.

GAMMA-MU CHAPTER, A & M
College of Texas—held its annual fall
smoker on October 25, and 20 new
members were initiated on November
29. Following the initiation, a banquet
was held honoring the new members.
The guest speaker for the evening was
Mr. James W. Martin of Texas Re-
search and Electronics Inc., Dallas,
Texas.

On November 13, the chapter as-
sisted the student branch of AIEE-IRE
in the presentation of the annual Fresh-
man Open House. Following a pres-
entation by Professor A. J. Druce em-
phasizing the broad education needed
by the engineer, the freshmen were
shown several demonstrations and ex-
periments familiarizing them with the
work they will be doing in their later
studies.

Gamma-Mu members also made
available their services to the Electrical
Engineering Department for the Cen-
tury Study Convocation held Novem-
ber 16. The Alumni were invited back
to the campus for conclusion of the
Century Study Council and an open
house of their departments held on this
date.

GAMMA-XI CHAPTER, University
of Maryland—began its fall semester ac-
tivities by offering slide rule instruc-
tions to all interested students. The
Chapter then distributed a question-
naire to all senior electrical engineering
students concerning their summer em-
ployment. The results of this inquiry
will be compiled as a guide to juniors
interested in obtaining similar positions.

The Gamma-Xi Chapter has initiated
a program to aid seniors in the dif-
ficult task of choosing between several
employment opportunities. The alumni
of HKN were asked to furnish informa-
tion concerning their present employer.
From this information a list of grad-
uates and the companies employing
them will be made available to seniors.
Hence, in addition to communicating
with a company’s personnel office, it
will be possible for a prospective grad-
uate to contact a University of Mary-
land alumnus, and thus obtain a better
idea of the opportunities offered by that
company.

The Gamma-Xi Chapter is trying to
encourage alumni members to take an
active interest in Chapter events by
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CHAPTER DIRECTORY

Chapter Name of School and Faculty Advisor Chartered
AT 2 b s S S s University of Illinois, James P. Neal. . .............. 1904
)Y el e o L Purdue University, E. M. Sabbagh, L. A, Kramer. . . . .. 1913
TCh e A M s e gl Ohio State University, Curt A. Levis............... 1907
Belial Pt el R s Illinois Institute of Technology, Elton Jones.......... 1909
Epsilone e e s ok Penna. State University, Clifford Holt, Jr............. 1909
7 2 e R o e s O G e Case Institute of Tech., Jerome Meisel. .. ........... 1910
Theta oy B 30 S University of Wisconsin, Donald W. Novotny. ... .. .. 1910
Totafma o bfedos o F ol d v University of Missouri, Rex Waid.................. 1911
LN e T R e Cornell University, Robert Osborn. ................. 1912
YT e Ml Sy s L s University of Pennsylvania, Octavio Salati.......... 1913
NI s S0 dogies v Rt i University of ‘Califernia, G, L. Turn. . ........... % 1915
e el ST E R AT T e S Iowa State College, John Lagerstrom............ ... 1916
S e el T Auburn University, D. O. Noneaker................. 1920
I CLOI s o oo o s Cn s University of Minnesota, Donald Anderson........... 1920
e o it o eaiatia, Sy Oregon State College, John Engle. .......... .. .. ... 1921
T A e B A R oM University of Colorado, L. Robert Branch. .. ... ... .. 1922
St T e Carnegie Inst. of Tech.,, P. L. Smith. ... .......... 1922
1 TL Rl et ol B e SR St e University of Cincinnati, Carl H. Osterbrock....... .. 1923
Unsilont v et Lari Vet University of S. California, Willard Rusch. ... ... ... 1925
PR S il e v sty 8 Mo S Union -College; Tnactiver it ot ot d e = all 1926
i A R 2 e R Lehigh University, Joseph Teno.................... 1926
VT T e T S i University of Texas, E. C. Lowenberg. .............. 1928
Omegarins e b Sk Oklahoma State University, Robert M. Penn. . ... ... .. 1930
Beta-Alpha. .00 e Lo Drexel Inst. of Tech., H. H. Sun, W. A. Holland. . . . .. 1935
Beta-BetalAatt Catints. b o Polytechnic Inst. of Brooklyn, J. J. Bongiorno........ 1936
Beta=Gatima. oo fv tail-rh v Michigan Tech., Walter T. Anderson................ 1936
BetasDelta v o s University of Pittsburgh, Richard O’Shea...... ... .. 1937
Beta-Epsilon. o .o 0t i University of Michigan, J. A. M. Lyon.............. 1937
BetaZata. b o, Sai, New York University, Robert Cotellessa............. 1938
Bt BT oot ot s North Carolina State College, A. R. Eckels. . ......... 1938
BetacThera, . o o s Massachusetts Inst. of Tech., John Tucker........... 1939
TETTED (5 R S Bl RS (W State University of Iowa, Richard W. Kelly.......... 1939
Beta-Kappa. .. .. W . B Kansas State University, R. M. Kerchner. .. .......... 1939
BetasLambda . ... o onims s Virginia Polytechnic Inst., Paul E. Gray..... .. ..... 1940
BEtt MU S e 0 oo s i e Georgia Inst. of Tech., Frank Nottingham............ 1941
Bt NS e s W Rensselaer Polytechnic Inst., Charles Close. ......... 1942
Betas X bl el oy bl University of Oklahoma, T. H. Puckett. ............. 1942
Betg-Omicron. &) = b s o ok Marquette University, J. K. Sedivy................. 1945
BetaaPiieh y s w5 e The City College of New York, L. Echtman........ .. 1946
BeltaaRho gt i Do West Virginia University, E. C. Jones............... 1947
Betn-Stuma i s s e Sk University of Detroit, George Chute. ................ 1947
BetasLarms - f s o v Northwestern Technological Inst., James Van Ness. .. .1948
Beta-Upsilon’ oot oo 0 University of Kentucky, Lyle Bach................. 1948
Beta- Bl it e o] e s University of Tennessee, G. W. Hoffman..... ... . ... 1948
BetaChiee s s O South Dakota School of Mines & Tech., C. W. Cox. ...1949
Beba-RSis il —r . Sl s University of Nebraska, Ralph Ibata................ 1949
Beta-Gmega.ins &y ool University of Connecticut, Vinton B. Haas....... .. .. 1949
Gamma-Alpha...... .. ... Manhattan College, Bro. B. Joseph, FSO...... ... .. 1950
Gamma-Beta. . ... ... . ovwa Northeastern University, Laurence F. Cleveland. . . . . . 1950
Gamma-Gamma. , . ... ..... Clarkson College of Tech., Donald Shurtleff. ... ... ... 1950
GammarDelta . S Worchester Polytechnic Inst., Russell Krackhardt. . .. .. 1950
Gamma-Epsilon.'. . ... . ..., Rutgers University, J: ReRankin.. .. .. .00 00 o000 1950
Gamma-=Zeta: .. ... o000 Michigan State University, Herman Koenig..... ... ... 1951
Gamma-Ftas 2k ale sl Syracuse University, John Brule................. ... 1951
Gamma-Theta . i o Missouri School of Mines & Met., Leland Long. . .. .. 1952
Eamma-Tota s e e e e e University of Kansas, William Smith. . ............. .. 1952
Gamma=-Kappa.». . atal Newark College of Engineering, R. Anderson......... 1953
Gamma-Lambda. . ........ Columbia University, Thomas E. Stern. .. ........... 1955
Gamma-Nu o ol e Texas A. & M.; John S. Denisen. . .o 2. o 1955
Cammas e e o e Texas Technological College, Charles E. Houston. . . .. 1956
CRNA NI s b University of Maryland, Prof. Glock................ 1957
Gamma-Omicron. . ........ Southern Methodist University, Prof. Schmalling. . ... 1957
Gamma-Pi. " o noe e el University of Virginia, William J. Gilpin. . ......... .. 1957
Camma=Bho. .. e gl South Dakota State College, William Gamble. ... .. .. 1957
Gamma-Sigma. . . . ... oo University'of:Utah, Paul O. Berrette. . ioi i o 1958
Camma-Tatl . v < steiaien b North Dakota State University, Donald E. Peterson. . .. 1958
Gamma-Upsilon: o: &85 Johns Hopkins University, Willis Gore........... 1958

Bridge

Chapter Name of School and Faculty Advisor Chartered
Gamma-Phi. . . .2s oo University of Arkansas, Bryan Webb, Sr............. 1959
Gamma-Chii-ot "m0 400 New Mexico State University, Harold Brown. ........ 1959
Gamma-Psi............... Lafayette College, Albert P. Powell . . .. ............. 1959
Gamma-Omega........... Mississippi State University, Sidney Scarborough. ... .. 1959
Delta-Alpha. ... = ... ... Wayne State University, R. O. Sather............... 1960
PeltaiBeta S v nhe i Lamar State College of Tech, Robert Carlin........ .. 1960
Delta-Gamma .. ... ....... Louisiana Polytechnic Inst., Richard M. Steere....... 1960
Delta-Delta.............. University of Denver, H. D’Angelo. . .. ............. 1960
Delta-Epsilon. . ... ....... Ohio University, Joseph E. Essman................ 1960
Delta-Zeta, - .2 is 5 iy, Washington University, R. J. Koopman. ... .......... 1960
DeltasRtaliss e =ttt o) University of Massachusetts, John Fitzgerald. ... ... .. 1960
Delta-Theta............. Pratt Institute, Haroun Mahrous. . ................. 1961
Dalta-Tota it . o ua . oo Louisiana State University, R. T. Nethken. ... . ... ... 1961
Delta-Kappa. ..., ..o vovons University of Maine, Walter W. Turner. . ........... 1961
Delta-Lambda. . ..... . .... Duke University, James T. McKeel.............. ... 1961
Tz et i e e e S N Villanova University, Joseph J. Hicks. . .............. 1961
Delta N iz o o o University of Alabama, Russell E. Lueg. . .. .......... 1962
T2 e R S Sl o g Air Force Inst. of Tech., J. H. Johnson.............. 1962
DeltaiOmicronr, . .2 i University of New Mexico, Donald C. Thorne. ... . ... 1962
Delbr P e = Colorado State University, William Gunther....... .. . 1962
Tyl [l by e SR St University of North Dakota, John D. Dixon.......... 1962
Delfa-Siomal - o o - 4 University of Notre Dame, Lawrence F. Stauder. . . . . . 1962
WeltaSliaane.t = 1o o ari o Univ. of Southwestern Louisiana, W. Hansen Hall. ... 1962
Delta-Upsilont. v oo b Bradley University, Richard L. Gonzales............ 1962
Delig=Phist.  seoe s o e University of South Carolina, Hubert Noland. ... .. ... 1962
ReHatCRirinie T8 e o @oopet:-Union; B STESEErra aF o o o R 1962
Alumni Chapters and Presidents Chartered
Boston, Bruce D. Wedlock, MIT, Cambridge, Mass.. ... ...................... 1947
Chicago, Joseph Agosta, Commonwealth Edison, 1319 S. First Ave., Maywood, Il.. . 1920
Elevalanditate Bomi S0t G vl st s L e b S o i 1920
Denver, R. Morgan Wilson, G-E Co., 650 17th St., Denver, Colo................ 1938
Los Angeles, Tom Rothwell, 13223 S. Wilton Pl., Gardena, Calif.. ... ...... ... ... 1923
D T e e e e RN = S P (o Sl e 1915
New York, Anthony Gabrielle, AEP Service Corp., 2 Broadway, NYC. ... ........ 1910
Philadelphia, Dr. H. H. Sun, Drexel Inst. of Tech., Phila.. . ................... 1908
Pittsburgh, J. E. Rupp, Union Switch & Signal, Swissvale, Pa................... 1908
N e T RO o e o I B e S o e T A 5 1925
Schemeatady s e o i e s e s .1913
AL AT st e PR B B s e e R S o R 1936

publishing a newsletter informing them
of Chapter activities and of present
happenings in the E.E. Department,
and by urging them to purchase a life
subscription to the BRIDGE. (Bless
you!—Editor)

The highlight of the Fall Semester
activities was the initiation of fourteen
pledges at the Annual Fall Banquet.

GAMMA-RHO CHAPTER, South
Dakota State College—participated in a
freshman orientation meeting at the be-
ginning of the year. Working with the
other engineering societies of the
school, the chairman introduced to the
freshmen the society and its activities.
The freshmen interested in electrical
engineering were taken on a tour of
the electrical labs. Members of the
chapter also served as guides for the
EE department on parents day Oct.
27. The parents on campus that day
were shown the laboratories and class-
rooms of the department.

A coffee hour for the eligible pledges

Spring, 1963

was held so that the members might
get acquainted with them. The pledges
will be voted in and initiated at a later
date.

Gamma-Rho was represented by 3
members at the National Electronics
Conference in Chicago Oct. 8, 9, and
10,

DELTA-EPSILON CHAPTER, Ohio
University—held its organization meet-
ing early in September, and elected
Joseph Essman to the position of fac-
ulty advisor for the coming year. Mr.
Essman, a recent graduate of Ohio Uni-
versity, is an instructor of high stand-
ing in communication engineering.

Meetings held in October were for
the election of eight new members
who are currently working on a pledge
project for the display case in the en-
gineering building. Projects of the ac-
tives this semester have been the con-
tinuation of planning for a better test-
ing system for engineering students,
the sponsoring of the annual Engi-

neer’s Smoker, and sending a delegate
to the HKN convention in Chicago.
The initiation banquet was Decem-
ber 3, with Dr. Sanford of the Physics
Department as the guest speaker.

DELTA-ETA CHAPTER, University
of Massachusetts — On December 15,
the Delta-Eta Chapter proudly wel-
comed thirteen new members into the
chapter. After the initiation cere-
monies, a banquet was held for the
new members and their dates.

All of the new members have com-
pleted the additional pledge require-
ments set by this chapter. These con-
sist of passing a test on the constitu-
tion and chapter by-laws, and of writ-
ing a constructive essay on any of the
following topics: a) evaluation of the
Electrical Engineering curriculum and/
or the department; b) the relationship
between students and faculty; c) the
need for better interclass relations.
These essays, with the author’s name
removed, are read by the head of the
Electrical Engineering Department. In
the past these essays have been influen-
tial in the department’s policy making.

This year the Delta-Eta Chapter is
showing films about twice a month on
technical subjects and current engi-
neering accomplishments. Some of these
films are shown at the request of the
instructors in conjunction with their
class work.

The Chapter will also take an active
part in the setting up of projects and
in the running of the Open House held
in the Spring by the Engineering De-
partment.

DELTA-IOTA CHAPTER, Louisiana
State University—An organizational
meeting was held in September to set
up committees and analyze the chapter
and its potential for the coming year.
The first item on the chapter’s agenda
consisted in inviting new members into
the organization.

A Smoker was held on November 1
in the E.E. building. Professor Am-
brose Ramsey, an alumnus of HKN,
gave a talk on the advantages and his-
tory of the fraternity. Following the
smoker invitations were sent out to
prospective members and 14 students
accepted membership into Delta-Iota
Chapter. One of the new pledges, Jerry
Huckaby, has recently distinguished
himself by being elected President of
the College of Engineering here at
LSU. The by-laws of Delta-Iota chap-
ter provide that a faculty member
should be initiated each year and this
year our selection is Professor Marion
B. Reed.
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DELTA-THETA CHAPTER, Pratt
Institute—Our fall pledge class was com-
posed of six undergraduates. The ini-
tiation will be held December 1, 1962
in the Pratt Student Union. Prof. Payne
of the general studies department is
expected to be our speaker. Other
notables attending will be Dean Cook
of the engineering school and Dr. Mar-
hous of the electrical engineering de-
partment.

Pledges were required to submit
biographies of some of the outstanding
figures of science, particularly of elec-
tricity and electronics. There was also
an informal quiz on the constitution of
Eta Kappa Nu.

Ideas for future projects consist of
a tutoring service, a display in the lobby
of the engineering school, a course

evaluation service, and a series of talks
and films given of campus by members
of private industry.

At present we are simply discussing
the above as possibilities, having re-
cently completed the writing of our
by-laws.

DELTA-SIGMA CHAPTER, Univer-
sity of Notre Dame—sponsored a Grad-
uate School Seminar in which six
Ph.D.’s in the E.E. department talked to
students interested in graduate school.
Each professor spoke primarily of the
requirements, fellowships available, ad-
vantages and disadvantages of his alma
mater; Indiana, Wisconsin, M.L.T., and
Stanford were represented. After all of
the talks, the students were free to ask

questions. The event was well attended
and was agreed upon by the students
to be helpful.

On Nov. 18 Delta-Sigma held the
Initiation Banquet. Dr. N. R. Gay, the
Dean of Engineering, gave a short talk
and laughingly said that perhaps he
should have had the foresight years ago
to take up electrical instead of me-
chanical engineering. Reverend Fr. W.
O. Hegge of the Theology department
at N.D. was the principal speaker.
Father Hegge spoke on “Christian
Love.” After the formal part of the
banquet the students and faculty mem-
bers were free to mingle informally.
The professional members initiated are
Mr. Noel Kindt, Mr. Frederick Mowle,
Dr. James Massey, and Mr. Arthur

Quigley.

OFFICIAL MEMBER EMBLEMS:

Plain (Unjeweled) Key .........
Plain (Unjeweled) Pin .........

SISTER OR SWEETHEART PINS:

Crown SetiPearlss, . i ddeiis
Plain (Unjeweled) .............

Plain, 10K Yellow Gold .........
Plain, 14K White Gold .........
Crown Set Pearl, 10K Yellow Gold. .
Crown Set Pearl, 14K White Gold. .

Tie Clasps

Sterling Silver, with 14K White

all C.0.D. orders.

Official HKN Price List”

PLEDGE BUTTONS: $12.00 per dozen

Guard Pins

(1llustrations Actual Size)

Bar Type, Yellow Gold-filled, mounted with
10K Yellow Gold Official Plain Pin

Sterling Silver, mounted with 14K
White Gold Official Plain Pin. ..

Chain Type, Yellow Gold-filled, with 10K Yellow
Gold Official Key attached. .....

10K Yellow 14K White
Gold Gold
$ 550 S 71.50
5.50 7.50
16.50 19.50
5.50 1:50
Single Double
Letter Letter
$ 25 $ 4.25
3.75 5.25
7.15 14.00
9.75 16.00
........... 8.25
........... 110:25
........... 7.50

Gold Official Key attached. ... ..

#To all prices listed must be added the Federal Excise Tax of 10%,
and any State Sales or Use Tax, and City Tax where applicable. If
in doubt order C.0.D. A deposit of at least 209% must accompany

Your Official Jewelers

BURR, PATTERSON &
AULD COMPANY

2301 Sixteenth Street Detroit 16, Michigan

SEND FOR YOUR FREE COPY OF THE
GIFT PARADE

Top to bottom, left to right: Plain Guard, Pledge Button,
Crown-Set Pearl Guard, Standard Plain Key; Standard Plain
9.50 Pin, Crown-Set Pearl Pin.

“Will | find exciting, rewarding challenges at W. E.?”

They happen to be our specialty. Consider just a few
of our project areas in Western Electric’s role of de-
veloping manufacturing techniques for Bell System
communications: miniaturization, electronic switching,
computer-programmed production lines, microwave
radio relay, television telephones, optical masers,
data transmission. Working closely with our research
team-mate, Bell Telephone Laboratories, Western
Electric engineers are even now creating and imple-
menting communications progress planned for the
1970’s—and beyond. You will start participating right

away in unique, creative challenges. Opportunities for
rewarding careers are open now for electrical, me-
chanical, industrial and chemical engineers, and also
for physical science, liberal arts and business majors.
For detailed information, get your copy of the Western
Electric career opportunities booklet from your Place-
ment Officer. Or write College Relations Coordinator,
Western Electric Company, Room 6305, 222 Broadway,
N.Y. 38, N.Y. Be sure to arrange for an interview when
the Bell System recruiting team comes to visit your
campus this year—or during your senior year.

X
—

Wéﬁfet’t[ Elect'['ic MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM ;@

An equal opportunity employer

Principal manufacturing locations in 13 cities + Operating centers in many of these same cities plus 36 others throughout the U. S. + Engineering Research
Center, Princeton, New Jersey - Teletype Corporation, Skokie, lllinois; Little Rock, Arkansas « Gereral headquarters, 195 Broadway, New York 7, New York



Electronic Engineers and Physicists. . .

TARGET: THE UNKNOWN

The two-mile linear electron accelerator now under construction at Stanford University is one of the most chal-
lenging engineering projects ever attempted. When completed in 1966, the Stanford Linear Accelerator Center
will be one of the foremost international centers for particle physics research.

You can be a member of the professional community developing solutions to problems in the design and
construction of this advanced instrument. As an engineer or physicist you will have a continuing position not
limited to the construction phase of the accelerator. Opportunities are now open for qualified engineers and
physicists in the following areas: j

ELECTRONIC INSTRUMENTATION MODULATORS
= Circuit design, solid state and vacuum tube = Prototype modulator testing
from dc to nanosecond pulses = Hydrogen thyratron performance
® Digital logic circuits £ lgnlfron performance
= Radio frequency interference measurements

= Radiation monitors
Qualifications: B.S.E.E. with experience in high voltage

® aansaucers and groldstivg sijcuityy radio transmission or radar modulators

® Nuclear instrumentation

= Electronic component reliability, etc.

Qualifications: Ph.D., M.S., or B.S.E.E.,

all levels of experience The Linear Accelerator Center is located in the foothills

of Stanford University's 9,000 acre campus on the beauti-
ful San Francisco Peninsula. Successful applicants will
enjoy a university environment, competitive salaries, and
MICROWAVE INJECTION benefits such as four weeks vacation and free tuition for

®= RF bunching qualified children. Please address a résumé or request
for information to:

G. F. Renner, Professional Employment, Stanford Linear
Accelerator Center, Stanford University, Stanford, Calif.

= High-power phase shifters
= Multipactors

Qualifications: M.S. or B.S.E.E. with experience on
microwave components in megawatt range

P.S. See us at the I.E.E.E. Convention in the headquarters hotel in New York, March 23-28 —Phone Plaza 9-7214

STANFORD fL INEAR ACCELERATOR CENTER

AN EQUAL OPPORTUNITY EMPLOYER






