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James Chisholm, class of 41,
speaks from experience when he says,

“Men with ability and ambition really have
a chance to get ahead at U.S. Steel”

® A responsible position can come
quickly to those graduate engineers at
U.S. Steel who show ability and ambi-
tion. Management training programs
are designed to stimulate and develop
these qualities as the trainee “learns by
doing.” His training is always a fascin-
ating challenge and he works with the
best equipment and the finest people in
the business.

James Chisholm is typical of the
young men who rapidly rise to an im-
portant position at U.S. Steel. Jim
came to U.S. Steel as a trainee in 1941
after graduating as an M.E. Shortly
thereafter he entered military service
for four years. Upon his return to U.S.
Steel in 1946, he advanced steadily un-
til, in 1951, he was appointed to his
present position as Assistant Superin-
tendent of Blast Furnaces at the new
Fairless Works at Morrisville, Pa.

Jim is now in charge of quality con-
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trol for open hearth furnaces at Fair-
less, the unloading of all ore ships and
the operation of the plant’s two big
blast furnaces—each with a rated out-
put of 1500 tons per day.

Jim feels that the opportunities for
graduate engineers are exceptional at
U.S. Steel. He remarked that in his own
department alone, six college trainees
have been put into management posi-
tions within the last couple of years. He
says that chances for advancement are
even better now with the current expan-
sion of facilities and the development
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HERE'S A PROBLEM

March 1

FOR ELECTRICAL ENGINEERS

To protect short transmission lines against severe damage
due to internal short circuits, Detroit Edison normally uses
a pilot wire differential system to activate circuit breakers
and thus stop the flow of electricity along the damaged wires.
This system is technically limited to the protection of rela-
tively short transmission lines.

Longer lines of all overhead construction can be eco-
nomically protected by carrier pilot relaying systems.
However, where there are long composite lines —overhead
lines which go underground and come back overhead again
—variations in line characteristics make it difficult to pre-
select the correct frequency for the usual carrier pilot relay.
How would you determine whether carrier pilot will work
on a composite line? And, if carrier won’t work, what
system would you use to protect this type of line construction?
x * * * *

The above problem is typical of those you would en-
counter as a member of Detroit Edison’s outstanding
electrical engineering staff. If you can confront and solve
such interesting and diversified problems, you have a
firm foundation for building a successful career.

The future of Detroit Edison is a bright one. Edison’s
constant expansion in a thriving industrial area means
more opportunities for you. Why not see our repre-
sentative when he’s on campus; visit us when you are in
Detroit, or write . . .

THE DETROIT EDISON COMPANY
2000 Second Avenue, Detroit 26, Michigan

PIPE CABLE

FACTS ABOUT DETROIT EDISON people.
Serving Southeastern Michigan, Detroit Edison
supplies electricity for eleven counties . . .
covering 7,600 square miles . .

power systems,
plant investment . .

. 3.8 million served...an

Compared to other investor-owned
Detroit Edison ranks eighth in
. eighth in customers
d seventh in electricity generated.

956
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Chance Vought F7U Cutlass

Here’s a simple equation:

NO HIGH ALLOY STEEL = NO PLANE

Without stainless steel, super-high-temperature steels and
special electrical alloys, it just wouldn’t be possible to
build, power and control a plane in the over-600-miles-per-
hour class. That is our job: to develop and produce such
metals, and it may be the niche in industry that will interest
you in the future. In any case, remember that whenever
you have problems that involve resisting corrosion, heat,
wear and great stress, of require special magnetic properties,
we're the feople to see. Allegheny Ludlum Steel Corporation,
Oliver Building, Pittsburgh 22, Pa.

PIONEERING on the Horizons of Steel

Allegheny Ludlum

Warehouse stocks of A-L Stainless carried by all Ryerson plants

EApiNG PRoouceg
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Conquering the Impossible

The Mackinac Bridge:

rl‘ HE THOUGHT of connecting the two sections

of the State of Michigan by a physical link across
the Straits of Mackinac has challenged the imagination
of engineers and the public for the past three-quarters
of a century. The difficulties, both physical and finan-
cial, appeared insurmountable. Various plans and de-
signs were proposed from time to time during the past
forty years. Some of the schemes would have been
impossibly fantastic in cost. One official design for
the proposed bridge would have collapsed before com-
pletion. People (who were not engineers) said that
the project was impossible; that the cost would be
prohibitive; that it could not be financed: that the
bridge could not be built; that the foundation prob-
lems could not be solved; that the wide glacial gorge
under deep water in the middle of the Strait could
not be spanned; that the bridge, if built, would not
stand up; that it would be destroyed by the elements:
that no foundation piers could withstand the pres-
sure of ice from the Great Lakes in winter; that no
spancould withstand the storms and wind forces at
the site,

Despite all obstacles and difficulties. both natural
and man-made, the project has now been successfully
financed; all of the engineering problems have been
successfully, economically, and safely solved; the diffi-
cult foundations have been successfully conquered;
and the construction of the bridge, commenced in
July 1954, is well under way to meet the scheduled
completion date of November 1957.

The Mackinac Bridge is five miles long. In the
deepest water, spanning the wide submerged glacial
canyon, a record-breaking suspension bridge is being
built; the length, 8,614 feet from anchorage to anchor-
age, makes it the longest one in the world. The cen-
tral span, from tower to tower, is 3800 feet: this is
300 feet longer than the span of the George Washing-

DAVID B. STEINMAN, Consulting Engineer
Reprinted from Columbia Engineering Quarterly

November, 1955 Issue

ton Bridge, and is exceeded only by the 4,200-foot span
of the Golden Gate Bridge. The difficult foundations
under the two main towers, one at each rim of ic
submerged gorge, were carried down to rock, reaching
the remarkable foundation depths of 205 feet and
210 feet, respectively, below the water surface. The
cables are carried on steel towers 552 feet high, each
containing 6,250 tons of structural steel; and the sus-
pended trusses, carrying the roadway, have a normal
clear height of 155 feet above the water.

The total cost of the bridge, including the .bon(l-
interest during construction, is $99,800,000. This cost
figure establishes a new record for the magni‘tude and
difficulty of a bridge project, and will certainly be a.
long-time record for a bridge carrying only four lanes
of highway traffic and no railway loading.

Without careful economic design, the cost would
have been many millions of dollars greater and the
financial feasibility of the project would have bet’ll
defeated. Scientific design made the bridge pos:mbl(’,
while at the same time assuring a high margin of
strength and safety.

By spending a few million dollars more, the spail
could easily have been made the longest in the world.
(In fact, the foundation problems would have been
easier.) But the writer feels very strongly that an
engineer is violating his obligation if he seek.s per-
sonal glory at the expense of his clients, in this case
the traveling public.

The Need for the Bridge
The Straits of Mackinac, four miles wide, join.s Lake
Michigan and Lake Huron. These waters divide the
State of Michigan into the 41,700 square mile POWer
Peninsula and the 16,500 square mile Upper Peninsula-
The far greater part of the population of the State
is concentrated in the highly industrialized Lower

MACKINAC BRIDGE
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Peninsula and its large cities such as Detroit; but the
Upper Peninsula is possessed of immense natural
resources which, when further developed, will attract
additional population and industrial activity.

The Upper Peninsula is 400 miles long and is nearly
equal to the combined area of four New Englzlnil
states. The principal industries at present are forestry,
mining, agriculture, and recreation. Part of this ar(:u
is world-famous as “The Copper Country.” The area
is also known as a “Vacation Paradise,” drawing tour-
ists and sportsmen from many states for hunting, fish-
ing, camping, sailing, and winter sports.

The Mackinac Bridge will replace the existing State-
operated highway ferry system in order to provide an
all-year, all-weather, direct, time-saving connection
between these two great Peninsulas of Michigan.

‘It is recognized that the project, which will con-
tribute most to the further development of the Upper
Peninsula, is the Mackinac Bridge. But, in a larger
measure, it will contribute to the advantages of Michi-
gan as a whole and of the entire Great Lakes area as
well as of the Province of Ontario in Canada. In the
words of Governor G. Mennen Williams, the builders
of the Mackinac Bridge “are participating in Empire-
building.”

People doubted the possibility of financing the
Mackinac Bridge because it does not directly con-
nect two large cities or population centers. But mod-
emn highway uses have enlarged our vision and our
[‘)('rs‘pectiv('. Within a radius of 500 miles from the
:tnuts of Mackinac there resides a population of
30,000,000 people in the United States and Canada
w]p will benefit from the construction of the Mackinac
I&r!(!g(~ ;u.)(l who, in turn, insure the economic practic-
ability of the project.
m\lvh;':i';‘;‘l(‘:lrl ltllig.h\.vayig of .\lic:hi}_f,an converge at f\luckii
"t A {([,M;?t 1 and St. Ignace on t‘h(* nort}l of
wl fm‘m;»] i ’.”flclmnc. Thus, the f\"lz?ckmac. Bridge
i rfl 11,0 from the I;()wcr Vl’cnmsula into thq
St i “\“[].M! :1 il(lld .then into (@nada 'by way .Of
P\Il‘t}]ern{();(‘drtl;1>D\)[4lnllfhs north ().f T\'Iac'knmc bfralts‘
el e-ut-‘\vrl; ; ackinac crossing will I)I'()\"](l(’ a
oy th(‘x ~we\szs 1()ut("' for bQﬂ(}Gd truck traffic be-
“aiintmlty .Ot'rfl provinces of Canada and populous

ntario.

increuc-!( traffic on the Mackinac Straits ferries has been
of tha“"g rapidly, and already amounts to 12 percent
e total vehicular traffic.

The kinac f .

: 195_3‘““‘]‘“‘““ ferry rates were increased 45 percent
i e. an, in spite of this increase in rates, traffic for
sa nsuing months increased 12 percent above the
same period of 1952.

b";g};f ﬁ\:nellmlk; ferry crossing take's over one h()l.ll'; the
hltfmore inru uce the cro.ssmg t?me to ten .mmutes.
lost in waitj ]lj()'rtall.]t, the bridge \’\"lll save t'he time now
iy mOn(thgmﬁ n line f.()r the ferries. During the sum-
S0 b i HS lost time amounts to 3 to '41/2 hours;
iy 1(' dl); an(L durmg_‘r, the d.eer-hl,mtmg'season,
e e\'ti:n‘ls 1 to 17 lmurs;' The lines of waiting ca;s
mileg f‘mm(tf}‘( along the }1.1glm‘ray as far bac:k as 20

he ferry. Parking fields are provided for
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View of Michigan’s lower peninsula from top of
south tower.

the waiting cars, and the occupants find overnight ac-
commodations to resume their place in line in the
morning,.

Photographs, stereo-views, and movies of these
traffic conditions at the Mackinac ferries were used
to convince bankers and investors before the bridge
bonds were sold.

The proposed toll rates on the bridge will average
10 percent higher than the present rates on the ferries;
the time-saving will be the governing advantage to
the motorists. At an average toll rate of $3.08 per
vehicle ($2.10 for a passenger auto, more for trucks),
the estimated traffic of 2,000,000 cars and trucks in
1958 will yield a revenue of over $6,000,000 in the
first year of operation, with progressive increase there-

ng to the traffic experts, the bridge will

after. Accordi
.ars (retiring all bonds), and can

pay for itself in 18 y
then be made toll-free.

From Dream to Reality

commissioner sug-

In 1920 the Michigan highway
] for the Mackinac

gested a submerged floating tunne
Straits crossing.

In 1928 the State Highway Department recom-
mended a bridge, but the subsequent depression put
a stop to the project.

In 1934 a Bridge Authority was created by the
The Authority retained three successive
who presented respective diverse plans

State

Legislature.
consultants,

(Continued on page 7)



Fill these shoes and there are

OPPORTUNITIES UNLIMITED
for you at AC

Jet Engine
Fuel Controls

Inertial
Systems g

By

m—

Missile
Guidance
Systems

Air-borne
Navigational

%%

Analog
Computers

Digital
Computers

Air-borne
Fire Controls

Z

No job experience necessary. We will train you in the following capacities:

Mechanical Engineers. Coordination of complete product
designs on precise mechanical or electro-mechanical instru-

ments . . . computers . . . fine-pitch gearing.

Electrical Engineers. Complete systems and circuitry activi-
ties in complex electronic equipment . . . amplifiers . . . data
transmission . . . servo systems . . . gyro stabilizers.

Mathematicians and Physicists. Analysis of basic problems

in bombing, such as ballistics, pursuit curves and systems
evaluation.

Field Engineers. Short term in plant training for immediate

AC SPARK PLUG %

THE ELECTRONICS DIVISION OF GENERAL MOTORS

Milwaukee, Wisconsin Flint, Michigan

6

) o A . tives
placement in field activities as engineering representa
for our air-borne electronic equipment.

Please send additional information on AC’s Milwaukee and
Flint operations.

Name.
Address

Degree
College - LlLLL u3 by coddmy | he ) il un ______and year

ADDRESS: Supervisor of Employment, AC Spark Plug
Division of General Motors, Milwaukee, Wisconsin

Yoottt it T A i Sy

Spartan Engineer



Early construction of south tower during sum-
mer months.

MACKINAC BRIDGE

(Continued from page 5)

in 1934, 1935, and 1940. World War II stopped all
planning.

In 1950 the present Mackinac Bridge Authority was
created by the Michigan State Legislature. The Auth-
ority promptly appointed a Board of Consulting Engi-
neers: O. H. Ammann, G. B. Woodruff, and the writer.
In 1951 the three-man Board of Consultants reported
that construction of the bridge was feasible. The
traffic-engineering firm of Coverdale and Colpitts was
retained to make the survey of traffic and prospective
revenue.

In January 1953, the Authority selected the writer
to design and supervise the construction of the bridge,
and the writer engaged Glenn B. Woodruftf as his
Associate Consultant. Within two months, in March
1953, preliminary contract plans and estimates of
quantities were ready and the substructure and super-
structure contracts were negotiated and awarded for
prompt commencement of construction as scon as the
bonds could be sold. All plans were rushed to get
construction started in the spring of 1953.

Two attempts to sell the bonds were made in April
and June, 1953, but the bond market was unfavorable.
A new syndicate of investment bankers was formed
and in December 1953, this group of bankers pur-
Cha§ed the $99.8 million of bonds to finance the
Project.

Through the spring of 1954 the contractors pro-
ceeded to order materials and to mobilize equipment.
During the next few months, $5 million of floating con-
struction equipment was assembled and in place along
tll? line of the bridge for the substructure contract,
said to be the largest and finest floating equipment ever
assembled for a construction contract.

On July 10, actual excavation was commenced for
the subaqueous foundations. Over 750 men were
engaged on the work at the site, working 20 to 24

ours a day. It was a race against time and a battle
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against the elements. The winter ice conditions at the

Straits limit the normal working season to eight
months. Word went down the line to every man in
the organization to spare no effort or expense to meet
the engineer’s schedule and to get all the suspension
bridge piers and anchorages down to rock before the
freezing of the Straits occurred. To make up for time
lost by impossible weather conditions, the men con-
tinued working in the rough water of the Straits
through the winter cold, snow, and storms until finally
forced to stop on January 14, 1955; but the two main-
span piers were safely down into the bed rock under
the Straits, and the side-span piers and anchorages
were already completed as scheduled.

An Ultra-Safe Bridge

Because of the unusual formation, people said that
the rock underlying the Straits could not support the
weight of the bridge. To resolve any doubts, out-
standing geologists and soil-mechanics authorities were
retained. Exhaustive geological studies, laboratory
compression tests, and “in-place” load tests on the rock
under water at the site established, without a doubt,
that the rock under the Straits can safely support more
than 60 tons per square foot. This is four or more times
as great as the greatest possible load that will be im-
posed on the rock by the structure, including the com-
bination of dead load, live load, wind load and ice
pressure. The foundations were proportioned to keep
the maximum possible resultant pressure below 15 tons
per square foot on the underlying rock.

Because the public had been alarmed by unscientific
claims that no structure could withstand the ice pres-
sure at the Straits, we added a further generous margin
of ultra-safety. According to the most recent engineer-
ing literature on the subject, the maximum ice pressure
ever obtained in the field is 21,000 pounds per lineal
foot of pier width, and the greatest ice pressure pro-

(Continued on page 51)

Construction progressed to thfs point before early
winter storms forced a halt in work.



How abour SQUARE PEGS o/ ROUND HOLES?

VERY on-his-toes engineering senior knows that his
l first job is a most important one.

Naturally, he wants a job where he fits in with his work,
his company, the men around him. Because that’s where
his chances are best for building a lifetime career.

He surely doesn’t want to be a square peginaround hole.

To such a young man we can say in all honesty that —
here at General Motors — he has a unique opportunity
to “fit in.”

For bere is a company with abundant opportunities for
many different kinds of men, many varieties of t

alent,
many fields of interest.

—A company where engineering opportunities exist in
the design and manufacturing of cars, trucks, home
appliances, aircraft engines, Diesel engines, road-
building equipment, defense w eapons.

—A company whose vigorous decentralization results in
small, close-knit technical teams enjoying harmonious
working conditions and highest mutual respect.

—An organization that bends every effort to encourage
professional advancement through training programs,
publication of papers, and the support of vast facilities
and resources.

We’ll be glad to help you find where you might 'ﬁt m.
Let your Placement Officer arrange it, or write US
directly.

GM Positions Now Available
In These Fields:
MECHANICAL ENGINEERING
CHEMICAL ENGINEERING

. ELECTRICAL ENGINEERING
. INDUSTRIAL ENGINEERING

; METALLURGICAL ENGINEERING
: AERONAUTICAL ENGINEERING

BUSINESS ADMINISTRATION

silpliaiie e BuE e atele eral e e, e e L e .

GENERAL MOTORS

Personnel Staff, Detroit 2, Michigan

Spartan Engineer



A BOLD APPROACH TO MISSILE ELE CTRONIC

a statement by DR. L.N. RIDENOUR, Director of Research, Lockheed M issile Systems Division

Sll:;llr%nrlcs 1s.ceptral to the tec_hnolqu of guided mis-
fequ‘ire f::;lt]?tlc improvements in ml'ssxle pe_rformqnce
o e ter, r_n‘o're accurate perceptions ;md reactions
- nic missile guidance and controi systems.
arzrzv?; thefMi§sile S);'stems Div%sion of Lockheed, we
trOnieg‘ I;z (§) th1§ req}nrement. We also know .that.ele.c—
hiStory- thexlr:)erlencmg the greatest revolution in its
eleCtro;]ic Z vacuum tu_be, hitherto the corners{one of
esign, is being replaced by new solid-state

7

L1
/2

LOCKHEED AIRCRAFT CORPORATI

devices which have superior performance and reliability.

Thus the times favor a bold approach to missile elec-
tronics. Techniques of the past will not meet requirements
of the future. Experience in old-fashioned electronics is
no great qualification for the present challenge. By giving
the broadest possible responsibility to our scientists and
engineers, we are trying to lay proper emphasis on the
new electronics.

e, MISSILE SYSTEMS DIVISION research and engineering staff

N+. VAN NUYS, CALIFORNIA







PEACETIME USE

Power production in the United States in 1955
amounted to the “staggering figure” of one trillion,
forty billion kilowatt hours, a 250 per cent increase
over the 1954 rate of power used in this country,
according to the latest marketing experts’ estimates.

If low cost energy is to determine our economic
health, in the next 25 years conventional fuels must
carry a bigger load than reports indicate they are
capable of handling. Mr. O. B. Falls, Jr., marketing
manager for the Atomic Power Equipment Depart-
ment of the G-E Atomic Products Division, has said
fhat 65 per cent of new power generating plants added
in 1980 will be atomic.

In order to provide in the next century increased
Pr(?duction and a better standard of living for a popu-
lation that is expected to be two and one-half times
that at present, there seems to be no choice but to
depend on atomic energy.

Although the cost of electric power production by
atomic means is prohibitive at the present time, fore-
casts of costs of future atomic power plants show that
much of the country’s energy needs will be met suc-
ieSSfUHY- At the present time, and probably until
960, the cost of building an atomic power-generating
plant of the boiling reactor type is estimated at some-
Wwhere between $200 and $270 per kilowatt, while the
C(f)st of building a conventionally fueled steam plant
(I) the same size would be about $175 per kilowatt.
ncreasing the size of reactors by five to 50 times,
:;((11“(:111‘5 illfl;lt ]d(‘\'olopnwnt costs, (!llkllltit}’ producti()n,
il PBIV( 1(( ‘t(’st procedures will cut future costs
expect_e-d ty ].)b() the cost of a nucloa'r power plamt is
Rt of ‘31(31"( ecrease to so.mowhvrc in the neighbor-

dof 3145 to $165 per kilowatt.
enif()uar; rpresent progress does not ](:()k‘ particularly

raging, we must remember that industry has
Weeenstg:) ltll.is position hvf()rc.' Se\lent_\'—ﬁ\'t’ years ago
e and( t]”j ltho same 'rolat!(ms.hlp to the electrical
i tll( bold and 1A|1111g111;1t1\'0 plans made then
nged the course of history.
t()i‘;’rl:llf();lin.g‘ the optimism SJ\()\\']) l)_\; private ‘l)usiness

. mmm:l it(;nnc hl_turc (.oneml [‘,I(’ctnc.(‘()mpan.y
il n((; vstahhs]npvnt of a new major atomic
tll;e, ;11;‘(11()1.1 k()r. the -(1('515?:1}‘ (lc\'olnpmv.nt. mﬂ““f;‘}c‘
g marketing o.f atomic power v.qmpme.nt. W 1’t11

of the nation’s first co-ordinated industrial
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OF THE ATOM

by DON POLLAKOWSKI

sales programs for nuclear research reactors was
launched. The new department will help customers
to obtain and operate reactors. General Electric, ac-
cording to last reliable figures, has a total force of
some 12,000 people working directly in atomic energy
activities.

On July 21, 1955, at West Milton, N. Y., where
excess power from a prototype submarine reactor was
channeled through a 12,500 kilowatt turbine-generator,
Chairman Lewis L. Strauss of the Atomic Energy Com-
mission threw the switch which sent automatically-
produced electric current into power lines of the up-
state New York area. This marked the first time the
energy of the atom was transmitted commercially to
private consumers.

On March 31, 1955, the Commonwealth Edison
Company, on behalf of Nuclear Power Group, filed
a proposal with the Atomic Energy Commission an-
nouncing their contract with G. E. to build a $45 mil-
lion, 180,000-kilowatt power plant. The plant will be
built on the Illinois waterway, 47 miles southwest of
Chicago. Its onput will feed into the Commonwealth
Edison system serving Chicago and northern Illinois.

(Continued on page 26)

power station to be
is given last-minute
to the United Nations con-
A 200-foot sphere will house
bine-generator.

Model of 180,000 kilowatt
constructed near Chicago,
check before shipment
ference at Geneva.
the atomic reactor and tur



Some Examples of Sylvania’s
Engineering Diversification

LIGHTING: Testing bulb light

What College Seniors Want Most

They Get

as Sylvania kngineers

4 ; Everyone knows that engineers are men with minds
transmittance photometrically

1. ENGINEERS WANT:
Significant work
where their
engineering
knowledge can be
directly used

RADIO: Subminiature tubes de-
signed & developed at Sylvania

2. ENGINEERS WANT:
Company with
challenging,
diversified

products

of their own. But when it comes to what they want in
a job, they’re in solid agreement (according to a recent
engineering college survey). And what they want bears
a marked resemblance to what they find at Sylvania.

SYLVANIA OFFERS:

Sylvania believes you learn by doing—not by

looking over someone else’s shoulder or being

bogged down in routine details. And so, engineering
there is what you hoped it would be: You work on

a project and see it through; your assignments are varied;
and you're given responsibilities sooner than even

you anticipate.

SYLVANIA OFFERS:

Sylvania’s operations span the fastest-growing,

most dynamic fields in American industry today.
Products ranging from color television tubes to atomic
reactor fuels...from powdered metals to advanced
missile systems and microwave devices ... from
semi-conductors to photo-flash and Softlight bulbs,

and many others. .. constantly present you

with new problems, new challenges.

ELECTRONICS: Testing the char- i bt bl
acteristic of a counter tube Desirable

location

4. ENGINEERS WANT:
Advancement

SYLVANIA OFFERS:
With 43 plants and 16 laboratories located in
40 communities in 11 states, Sylvania offers you a

wide choice of locations in modern, progressive
communities.

SYLVANIA OFFERS:

In a company where planned expansion plays a vital role
in management philosophy, advancement is a

natural way of life. Under Sylvania’s decentralized
operations, new executives come to the fore quickly

Down the line: SALARY, BENEFITS, EDUCATIONAL OPPORTUNITIES -

TELEVISION: Color screen inspec- the answer is the same: Sylvania has what engineers want!

tion, microscope & ultra-violet light

Whether

Office. .
visits your campus.

F your .interests lie in research, development, design, production
or administration, you can find what you're looking for at Sylvania.

Why not make an appointment now through your College Placement
-to discuss your career with the Sylvania representative when he

¥ SYLVANIA ¥

SYLVANIA ELECTRIC PRODUCTS INC.

ATOMIC ENERGY & RESEARCH: Com- 1740 Broadway — New York 19, N, Y.

pacting powders on new presses

12

LIGHTING - RADIO -

ELECTRONICS : TELEVISION - ATOMIC ENERGY
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This towering modern unit at
the El Dorado, Ark., refinery
of Pan-Am Southern Corpora-
tion, a Standard Oil subsid-
iary, produces 700 tons of
coke daily.

Standard’s original delayed
coking unit at Whiting re-
cently celebrated its 25th
birthday ‘‘on stream’ and
going strong.

How to make an exception prove a rule

TECHNOLOGICAL PROGRESS is rapid in the petro-
%fzum industry. Few processes have a chance to

grow old”” on the job. Most are killed off through
the combined efforts of thousands of scientists
working constantly to improve everything we do,
make or use in our business.

Every now and then, though, we experience a
happy exception to this rule. That occurs when a
new development not only meets the immediate
n'eed but also provides the right answer to situa-
tions yet unforeseen.

Twenty-five years ago last August a process
known as *“‘delayed coking” was invented. The
New process made a quicker, cleaner job of con-
verting heavy residual oil into gasoline, ga$ oil,

Standard Oil Gompany

Chicago 80, Illinois

910 South Michigan Avenue,

March 1956

and coke. It paid off spectacularly when catalytic
cracking was invented and these giant new units
began calling for feed. It paid off again when the
diesel locomotive came along to put the heavy oil
burning steam locomotive out of business.

Dr. Robert E. Wilson, chairman of the board of
Standard Oil today, was the inventor of delayed
coking. Almost all of the young scientists who
worked with him in its development are still with
Standard too, in responsible positions requiring
their special skills.

Young scientists in research and engineering at
Standard Oil today find it satisfying to see their
creative efforts translated into valuable product

and process improvements.
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"PINNING ...

Hah ey
.-.A LIFETIME CAREER

Your selection of associates is of vital importance to you. By all means every graduating

engineer should investigate and consider the career opportunities offered by CONVAIR-
FORT WORTH.

As a division of General Dynamics Corporation, CONVAIR engages in broadly diversi-
fied fields of development of military defense and commercial aviation. This provides inter-
esting opportunities for every graduate with engineering and scientific talent.

Life is good in Fort Worth — where the year-around climate is conducive to outdoor
living and recreation — and there are excellent schedules of athletic events, musical and
theatrical Presentations, ice arena, large lakes, etc. CONVAIR'S in-plant program enables
candidates to earn graduate engineering degrees.

Write now for information about CONVAIR’S interest
in Engineering graduates, Address

H. A. BODLEY

CONVAIR Engineering Personnel Dept.
FORT WORTH, TEXAS

CONVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
FORT WORTH, TEXAS

An enlarged reprint of the above cut-out silhouette, suitable for mmels"tg
OF pinning up, will be sent free to any engineering student on request.

Spartan Engineer



Something about Mexico

The history of our country during the last 34 years,
that is, since the revolution settled down to construc-
tive tasks, has been, principally, a continuous struggle
to develop its agricultural economy upon sound and
efficient standards.

There is no doubt that we are the possessors of an
extensive variety of natural resources distributed
throughout the 676,590 square miles of a territory,
whose peculiar shape, tradition has identified with the
hqrn of plenty, but the actual fact is that the moun-
tainous and desertic character of a considerable por-
tion of this territory to the northwest where rainfall is
extremely scarce for the cultivation of crops; the
swampy lowlands to the southeast where, on the con-
trary, rainfall is abundant and with river floods often
disastrous; together with a steady demographic in-
crease now close to the 30 million inhabitants are fac-
tors that account for shortages of foodstuffs which our
llglzllght (E)rfg;;;(_l cornucopia was unable to supply from

However, in less than three years the present gov-
eémment has succeeded in straightening out this pre-
;'{anous condition through its Department of Hydraulic
t_(.»sources,. and for the first time after the aforemen-
vloned period the deficit of indispensable commodities
such as corn, wheat, and beans, has actually dis-
appeared,

4 }::izordin}% to a report issued by Engineer Eduardo
Hydrai’l who is at the head of the Department'of
i ;C 1Resourc.-es., 148260 new acres, which
s O'lla]f tbe irrigated area of Mexico from 1926
Yl v’i,“l 1 be mcorpo'rated to cultivation by the end
i thwo large projects, started by .hlS d‘epartment
ich the,\/['e Macl_lzarl on the Mayo river in Slonora,
will be % iguel qualgo on the Fuerte river in Sinaloa,
50,000 mshec} this year to irrigate a total of about
givi’n acres, in addition to 526 small dams already
moreg tsl(imce to the 28 States of the Republic. Further-
319 ‘:Vellere are 87 storage and diversion dams, plus
StrllCtiOns ;(])dsulp_ll)lly ground water in process of CO(I)]O-
ity drilling, respectively, to irrigate 65,0
mi\g‘}’]}tlell tall the creative forces representgd.by the
Gulf gf 3\ ;ea.ms of the southeast which drain into the
e Mexico a.md the Pacific ocean below the State
Vﬂlagesrri]r'o begin to spend their blessings upon near
will ])e, istant towns and cities; ‘that fertile region
petity. Ct(})lme an amazing center of agricultural pros-
P1'0v:(i' e very bread basket of Mexico capable of
ding food for all its people, and what is of the ut-
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by FELIPE JAUREGUI

most importance, of absorbing a great deal of the cen-
tral plateau population now migrating to earn a living
beyond our northern frontier. This pathetic exodus has
lately snowballed to alarming proportions, and our
own crops, principally cotton, early vegetables, and
fruits that find a ready market in the United States,
paradoxically suffer for lack of farm hands.

The most immediate relief to this anarchic condition
shall be in part of the southeast, especially in the
States of Veracruz and Oaxaca, the completion of the
Papaloapan irrigation project, a really ambitious
undertaking that besides permitting the utilization of
extensive tracts of excellent tropical soils will supply
electrical energy to textile plants and other industries
in States as close to the Federal District as Puebla and
Tlaxcala now urgently needing additional electric
power.

Turning back to the northwest which in some parts
is nothing but barren wilderness subject to the on-
slaught of summer’s hot breath that has gradually
desiccated it during years of prolonged drought, there
are great expanses of good tillable land, sufficient
hydraulic resources, and a favorable climate that will
make possible the cultivation of a large assortment of
crops; its topographic conditions are adapted to the
development of hydroelectric installations on the high
part of the watersheds. But the main problem is the
absence of transversal communications coupled to the
deficience of the longitudinal ones in existence as
well as those along the seaboard where ports are now
being improved.

Another drawback that is hanging heavy upon Mex-
ico’s eager desire of a general advancement, social,
cultural, and economic, is the uneven distribution of
its people over the country that has subsisted since the
time of the Aztecas. The central plateau is dense]y
populated, and the major part of the farm lapds avail-
able have been subdivided from days of old into small
lots which, together with adverse climatological con-
ditions and scarcity of hydraulic resources, to say
nothing of the one-crop system of cultivation, make
yields very low, insufficient oftentimes but for a poor
human existence.

There are, of course
to be taken care of, bu
ment that can insure a
Mexico a self-supplied country
relatively small area (12 per cen

(Continued on page 55)

_ many other problems that have
t irrigation is the material instru-
flourishing agriculture to make
notwithstanding the
t of the whole terri-
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Boeing engineers find rewarding jobs in Wichita, Seattle

This model of a supersonic airplane de-
sign was dropped at extreme altitude from
a B-47 Stratojet. Telemetered data re-
vealed the characteristics of its supersonic
flight to destruction at the earth’s surface.
This is just one example of Boeing-
Wichita’s continuing development of ad-
vanced aircraft and associated system
components.

At Wichita research and development
programs are expanding rapidly. Labora-
tory space has been quadrupled and many
other new engineering facilities have
been added to keep pace with increasing
emphasis on technical development. At
both of the company’s plants, Seattle and
Wichita, the increased scope and magni-
tude of this development effort is creating
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additional and excellent career opportu-
nities for all types of engineers.

This means that if you are an electrical
engineer, a mechanical engineer, a civil
or an aeronautical engineer or a physicist
or mathematician with an advanced de-
gree, there is a real challenge for you in
one of Boeing’s design research or pro-
duction engineering programs. You would
work in a tight-knit team where there is
plenty of room for self-expression and
recognition.

Boeing engineers are working now on
future airplanes and missiles that will
maintain the standard of technical superi-
ority established by the B-47 medium
bomber, the B-52 intercontinental

bomber, the BOMARC IM-99 pilotless

SEATTLE, WASHINGTON

interceptor, the 707 jet transport and the
KC-135 jet tanker-transport.

Recognition of professional grO\Yth s
coupled with career stability at Boeing —
twice as many engineers are now em-
ployed by the company as at the pc'nk of
World War II. They enjoy a most llbcr&l
retirement plan. How would you .llkC :;
satisfying, creative job with the pick o
the engineering profession? There may
be one waiting for you in the progressive
communities of Wichita or Seattle.

For further Boeing career information consult your
Placement Office or write to either:

JOHN C. SANDERS, Staff Engineer—Personn:l
Boeing Airplane Company, Seattle 14, Wash.

RAYMOND J. B. HOFFMAN, Admip. Engineer
Boeing Airplane Company, Wichita, Kansas

BOEING

Aviation leadership since 1916

WICHITA, KANSAS

Spartan Engineer



From collcgc to business is a big jump. So, before deciding
on that all-important first job, you need specific information on
what various companies have to offer.

Westinghouse is prepared to give it to you. In a personal
conference, The Man With The Facts will give you a complete
story on career opportunities at Westinghouse.

Before deciding on your first job
see the Westinghouse Man With The Facts

He will tell you about its million-dollar Educational Center
and comprehensive training program in classroom and plant
.. . the many kinds of careers open . . . opportunities for further
education and advancement, and how other graduates took
advantage of these to reach interesting and responsible positions.

The Westinghouse $300,000,000 expansion program is con-
stantly opening up new fields and opportunities for young men.
Let The Man With The Facts tell you about them.

So you can size up Westinghouse, ask your Placement Officer
to make a date with The Man With The Facts. Send now,
for copies of booklets offered below.

G-10292

You caN B8 SURE...IFITS

VVestinghouse

March 1956

Ask your Placement Officer about
career opportunities at Westinghouse,
or write for these two booklets: Con-
tinued [Education at Westinghouse (de-
scribing our Graduate Study Program)
and Fz'ﬁJing Your Place in Industry.

Write: Mr. J. O. Campbell, Regio
Iidrlllcationul Co-ordinator, Westing-
house Electric Corporation, SQ() Fourth
Avenue, P. O. Box 1017, Pittsburgh,

Pennsylvania.

Regional
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Pointers on .

Most of you graduating today will be employees

all your working life, worki )
for a pay checl%, » working for somebody else and

. A hundred years or so ago only one out of ever
five Americans at work was employed, i.e. workezi
for somebody else. Today only one out,()f ﬁ’ve is not
employed but working for himself. And where‘ fift
years ago “being employed” meant working as Z
fact()ry' laborer or as a farmhand, the employee of
today is increasingly a middle-class person V)\I/ith

substantial formal education, holding a professiona?i
or management job requiring intellectual and tech-
nical ’SkIHS. Indeed, two things have characterized
Al.nerlcan society during these last fifty years: th

‘ml((!ldle.and upper classes have become emplo'yee:
i‘)l;en n;;lcidlef:;ltajsst garI;d _upper-class  employees havc:
, . (-growing groups in our i

ﬁopulatmn—gro.wmg_so fast that tll)le indllstrialv:a,:(f:(ligrg
hat oldest child of the Industrial Revolution, ha;

I i T
.)_een los¥ng In numerical importance despite the expan
sion of industrial production. "

m'\{‘h::) l::;t(mei of the most profound social changes

an) ry has ever undergone. It is, h

y : 4 , however, a

}:'lrhall)s even greater change for the individual young

he‘ I:,v z}l])OLIIt tf’ start. Whatever he does, in all likelihood

2 ll do it as an employee; wherever he aims. he
1ave to try to reach it through being an emplo’yee

. :{:t}));oz will find little if anything written on what it
lares bus?l efnploye'e. Increasingly, especially in the
ol Olrtt?ss or . government, employeeship is
s p lalllt to success than the special profes-
e 1(;]w edge of skill. Certainly more people fail

use they do not know the requirements of being

an employee than because
th
possess the skills of their trad:y Ry

The basic skill

The. first question we might ask is: w}
learn in college that will help you in b
ployee? This one basic skill is the (II;I'II'
and express ideas in writing and i’n s;)l

at can you
being an em-
ty to organize
- eaking.

As an employee you work
people. This means th
—and I am talking of
promoted—will depend
cate with people and t

with and through other
at your success as an employee
much more here than getting
on your ability to communi-
O present your own thoughts
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and ideas t'o.them so they will both understand what
you are driving at and be persuaded. The letter, the
report or memorandum, the ten-minute spoken “pre-

sentation” to a committee are basic tools of the
employee.

As soon as you move one step up from the bottom
your effectiveness depends on your ability to reach
others through the spoken or the written word. In
the very large organization, whether it is the govern-
m?nt, the large business corporation, or the Army,
FhlS ability to express oneself is perhaps the most
important of all the skills a man can possess. Of
course, skill in expression is not enough by itself. You
must have something to say in the first place.

Expressing one’s thoughts is one skill that the
school can really teach, especially to people born
w1thout.natural writing or speaking talent. Many
;)thei _sk{lls can be learned later. But the foundations
igr asn (1111 am exprfssmn have to be laid early: an interest
£ ang (zlart or langllage; experience in organizing
sl ata, in brushing aside the irrelevant, in
wedding outward form and inner content into one
;tructure; and above all, the habit of verbal expression.
f you do not lay these foundations during your school
years, you may never have an opportunity again.
Coflfr ngsol;h;vere to'ask me v'vhat strictly vocational
s anéwer _re arehm the typical college curriculum,
e now that the good old habit of the “theme
writiny i s virtually dlsappeared—would be: the
i Igex p(;etr?l and the writing of short stories. Not
oty wrif:C }ndnfy of you to become poets or short-
. eaSl.estrs— ar from it. But these two courses offer
oo o way to obtain some skill in expression.
o e one to be economical with langage. They

€ one to organize thought. They demand of oné

tha i i
; at he give meaning to every word. Above all they
orce one to write.

suspicion (;n : is as yet, and that he may look with
majored, let lf‘ ",Vmu']g college graduate who has
same t‘rr;p]() e;s 5_=111y, in sh(_)rt-st()ry writing. But the
that the V()Zn rWl )C"lhplam_m,d with good reason—
out of C(;lle ’ez., [m( n whom he hires when they get
report, do nl(.;t ]i»o n.()t know how to write a simple
are in’fact virt ';;)u,' h'()w to tell a simple story, and
rightly—that t]““ y illiterate. And he will C()llcltlde—

2 < ne young men are not r('a]]y (‘EGCUV&

Spartan Engineer
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and certainly not employees who are likely to go
very far.

The next question to ask is: what kind of employee
should you be? Pay no attention to what other people
tell you. This is one question only you can answer.
It involves a choice in four areas—a choice you
alone can make, and one you cannot easily duck. But
to make the choice you must first have tested yourself
in the world of jobs for some time.

Here are four decisions—first in brief outline, then
in more detail:

1) Do you belong in a job calling primarily for
faithfulness in the performance of routine work and
promising security? Or do you belong in a job that
offers a challenge to imagination and ingenuity—WIth
the attendant penalty for failure?

2) Do you belong in a large organization or in a
small organization? Do you work better throu‘gh
channels or through direct contact? Do you enjoy
more being a small cog in a big machine or a big wheel
in a small machine?

3) Should you start at the bottom and try to work
your way up, or should you try to start near the top?
On the lowest rung of the promotional ladder, with
its solid and safe footing but also with a very long
climb ahead? Or on the aerial trapeze of “a manage-
ment trainee,” or some other staff position close to
management?

4) Finally, are you going to be more effective an.d
happy as a specialist or as a “generalist,” that is, in
an administrative job?

Let me spell out what each of thes
involves:

e four decisions

1: Is “security” for you?

The decision between secure rou
insecure work challenging the imagin
genuity is the one decision most peop
to make.

The difference is one of basic personality. It is not
too much affected by a man’s experiences; he is likely
to be born with the one or the other. The need for
economic security is often as not an outgrowth of a
need for psychological security rather than a Phenom-
enon of its own. But precisely because thg difference
is one of basic temperament, the analysis of what

tine work and
ation and in-
le find easiest
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ssess is so vital. A man
or which he has little
cessful in it. But he
ful in a job for which

kind of temperament you po
might be happy in work fi
aptitude; he might be quite suc
can be neither happy nor success
he is temperamentally unfitted.

Jobs in which there is greater emphasis on consci-
entious performance oOr well-organized dutl'es rather
than on imagination—especially for the l.)egm‘ner—are
to be found, for instance, in the inside jobs in bal'xk-
ing or insurance, which norfnally offer great '1]‘(})1b
security but not rapid promotion or large pay. ‘1he
same is true of most government work, of the _ralqua(l
industry, particularly in the cleri'cgl' and engineering
branches, and of most public utilities.

At the other extreme arée such areas as buying,
selling, and advertising, in which the emph{asw is
on adaptability, imagination, and a desire to (01 ne’w
and different things. In those areas, by and large,
there is little security, either personal or econo.rgic.
Rewards, however, are high and come more {a;%n yé
Major premium on imagination'—th()ugh ()'f a ‘1 er;an
kind and coupled with persistence .w1th detai sl—
prevails in most research and engineerng vxj()rl;. ]‘0 );
in production, as supervisor or executive, also demanc

adaptability and imagination. ‘
Contrary to popular belief, very sma'll bum?es).s
requires, above all, close attention to dallyfr()u m:e
But in very small business there is also roon;] or (1(1)1\1/l
a few people of theI?ther per?o?algty r:);ge;; fhlilgnlty{)e
i iner. successtul, s

ts(())i)no rcelf?s]:sg ltI:)e be in a very small business. For the
o more promising Oppor-

real innovator there is, still, mis
tunity in this country than that of building a large

out of a very small business.

2. Big Company Or small?
Almost as important is the decision be.twe.en w%r}]:-
ing for a large and for a small organization. e

3 ween
difference is perhaps not so gr?at as thz}t be; i
the secure, routine job and the insecure, imagi

job; but the wrong decision can be equally serious.
There are two basic differences between the Iargs
and the small enterprise. In the small enterprise YO

operate primarily through persona}l)l.c%ntgct‘s‘.pozz i;};i
i tablishe >

large enterprise you have est he

“cl?annels” of organization, and fairly rigid procedures.
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CONTROL
ROOM

WATER-FILLED
POOL

REACTOR
CORE

Cutaway of Bendix nuclear research type re

AVIATION CORPORATION

G
jtzerland.
vactor model displayed at Atoms For Peace Conference, Geneva, Swi

MOVEABLE
BRIDGE

5

One of Today’s Great Engineering Firms
Builds for Tomorrow!

The atom has been split and the
bomb has been built, but where we
go from here depends largely on the
strange structure in the photo and
others like it. It is a nuclear research
type reactor. Right now scientists
have literally thousands of ideas for
putting the atom to work in
medicine, biology, chemistry, metal-
lurgy. But they need this reactor to
hatch the eggs—are handcuffed
without it.

If this nation is to keep pace with
the progress of other countries
throughout the world, reactors must
be built in ever-increasing numbers
by those companies whose achieve-

ments qualify them for this vital
work.
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Bendix experience on nuclear
projects qualifies it as a top source
for research reactors. For eight years
our Kansas City Division has been
operated exclusively for the Atomic
Energy Commission; for five years
our Research Laboratories Division
in Detroit has worked on design of
research reactors, reactor power
plants, control components, reactor
simulation equipment and nuclear
power plants.

For this work Bendix needs men,
lots of them talented young
engineers with ambition and curi-
osity. These are the kind of men
who, for so many years, have kept
Bendix in the forefront as a supplier
of a thousand different products to

almost every type of }Ild‘UStryaIis
existence. For Bendix is_In VIVnhaf-
businesses besides nucleonics. st
ever your field, whatever 1'}k%]v
geographic preference, it’s leeli-
that Bendix has the job you ¥e,5i0ns
ing in one of its twenty-six dwlslace-
from coast to coast. See your p ]
ment director or send for thet o
chure “Bendix and Your Fu udix
for a detailed look at Ben
activities.

YT/}
AVIATION CORPORATION

FISHER BLDG., DETROIT 2, MICHIGAN

Spartan Engineer



EMPLOYEE

(Continued from page 19)

In the small enterprise you have, moreover, immediate
effectiveness in a very small area. You can see the
effect of your work and of your decisions right
away, once you are a little bit above the ground
floor. In the large enterprise even the man at the top
is only a cog in a big machine. In a small and even
in a middle-sized business you are normally exposed
to all kinds of experience, and expected to do a great
many things without too much help or guidance. In
the large organization you are normally taught one
thing thoroughly. In the small one the danger is of
becoming a jack-of-all trades and master of none.
In the large one it is of becoming the man who knows
more and more about less and less.

There is one other important thing to consider:
do you derive a deep sense of satisfaction from being
a member of a well-known organization—or is it more
important to you to be a well-known and important
figure within your own small pond? There is a basic
difference between the satisfaction that comes from
being a member of a large, powerful, and generally
known organization, and the one that comes from
being a member of a family.

3: Start at the bottom, or ... ?

You may well think it absurd to say that anyone
has a choice between beginning at the bottom and
beginning near the top. And indeed I do not mean
that you have any choice between beginner’s jobs and,
let us say, a vice presidency of General Electric.
But you do have a choice between a position at the
bottom of the hierarchy and a staff position that is
outside the hierarchy but in view of the top. It is an
Important choice.

II'I every organization, even the smallest, there are
positions that, while subordinate, modestly paid, and
usually filled with young and beginning employees,
nonetbeless are not at the bottom. There are positions
a5 assistant to one of the bosses; there are liaison posi-
tions for various departments; and there are positions
I staff capacities, in industrial engineering, in cost
dccounting, in personnel, etc. Every one of these
gives a view of the whole rather than of only one
small area. Every one of them normally brings the
older into the deliberations and discussions of the
people at the top, if only as a silent audience.

_ On the other hand the great majority of beginner’s
|:1b5 are at the bottom, where you begin in a depart-
s.e"t or in a line of work in the lowest-paid and
Implest function, and where you are expected to
Work your way up as you acquire more skill and
More judgment. )

Different people belong in these two kinds of jobs.

In the first place, the job “near the top” is insecure.
ar(I)llll)i alr ? ‘?Xposed to public view. Your position is
re ec% lt(})]lm;b by’ YOllrS(‘lf.you are a nobody—but you
ma e boss’s status; in a relatively short time you

Y even speak for the boss. In today’s business and
8overnment organization the hand that writes the
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memo rules the committee; and the young staff man
usually writes the memos, or at least the first draft.
But for that very reason everybody is jealous of you.
You are a youngster who has been admitted to the
company of his betters, and is therefore expected to
show unusual ability and above all unusual discretion
and judgment. Good performance in such a position
is often the key to rapid advancement. But to fall
down may mean the end of all hopes of ever getting
anywhere within the organization.

At the bottom, on the other hand, there are very
few opportunities for making serious mistakes. You
are amply protected by the whole apparatus of
authority. The job itself is normally simple, requiring
little judgment, discretion, or initiative. Even excel-
lent performance in such a job is unlikely to speed
promotion. But one also has to fall down in a rather
spectacular fashion for it to be noticed by anyone
but one’s immediate superior.

4: Specialist or “generalist”?

There are a great many careers in which the increas-
ing emphasis is on specialization. You find these
careers in engineering, in production, in statistical
work, and in teaching. But there is an increasing
demand for people who are able to take in a great
area at a glance, people who perhaps do not know
much about any one field—though one should always
have one area of real competence. These “generalists”
are particularly needed for administrative postions,
where it is their job to see that other people do the
work, where they have to plan for other people,
organize their work, initiate it and appraise it.

He is an “educated” man; and the humanities are
his strongest foundation. Very rarely is a specialist
capable of being an administrator. And very rarely
is a good generalist also a good specialist in a par-
ticular field. Any organization needs both kinds (.)f
people, though different organizations need 'them in
different ratios. It is your job to find out, during your
apprenticeship, into which of those two .job categories
you fit, and to plan your career accordingly.

The importance of being fired

Nobody has ever lived, I daresay, who has not
gone through a period when everything seemed to
have collapsed and when years of work and life
seemed to have gone up in smoke. No one can be
spared this experience; but one can be pr_epared
for it. The man who has been through earlier set-
backs has learned that the world has not come to an
end because he lost his job—not even in a depression.
He has learned, above all, that the way to behave
in such a setback is not to collapse himself.

Obviously you cannot contrive to .geF yourself
fired. But you can always quit. And it is perhaps
even more important to have quit once than to have
been fired once. The man who walks out on his ow?l
volition acquires an inner independence that he wi

never quite lose.
To know when to quit is therefore one qf the most
important things——particularly for the beginner. For

(Continued on page 59)
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aerial attack

Q: What has this to do with the aircraft industry
—and you?

A: It may have plenty to do with both. Here’s
how:

Football teams are judged by scoring ability in
top competition—teamwork, form, ability, strategy,
class. So, too, are aircraft companies.

Martin has created one of the finest engineering
teams in the whole world of aviation. And under
the new Martin concept of design and development
by team operation, every engineering problem—
from today’s experimental contract to the frontier
problems of the future—is the target for a coor-
dinated “aerial attack” by a top-flight team of
specialists.

Result: Martin’s team operation technique has
opened up important opportunities for young
creative engineers.

Contact your placement officer or J. M. Hollyday,
The Martin Company, Baltimore 3, Maryland.
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Saran Wrap is stretched by injecting compressed air to form

Bubble, bubble, toil

Dow engi
i engineers create modern new plant for Saran
rap production

Dem 1 e
mois?:d was multiplying for Saran Wrap,* the Jear
need drepr()of plastic wrap for foods. A new plant was

ed . .. and needed fast. ;

) 4
?S;:;i;f:(‘ii::g .a,nd ‘t}echnical stu‘ﬁ" went to work. P.ro-
i ‘1(};;,,‘ \ls( re (' 10(‘1&0(1. and 1mprove.d. Me(‘h:amcal
introduced 11;\(7 ;lt“ fl(‘\\ maf‘hn{ery. EFevtncal engineers
celling of Corn\]“;[l()»;osl(‘ml't llgh.lm.g (S.hl(‘lde(l by an entire
iy w:u](; {)'a?tw)‘ eliminating glare from S:;;ran
innovations 1 t._ 11‘11\'0 tired the eyes. Mod.ern plant
oy re widely apparent as the blueprints came
gineer after engineer.

Th :
en the job was done. Hard work and brainwork had

March 1956

a bubble V2 mil in thickness which is then compressed and wound.

and. brainwork . . .

produced an enviable new plant ready to produce in excess
of 5,000,000 Saran Wrap rolls a month. Dow-engineered
from start to finish, it stands as a testimonial to the depth
and talent of Dow engineering and planning. HIRADEMARK

Dow is interested in all types of engineers and scientists
who are considering a Dow future. And for the Dow sales
in addition to engineers and scientists, those with

program,
g and scientific training are also needed.

partial engineerin
Whether you choose research, production or sales, you
can find a challenging career with Dow. Write to Techni-
cal Employment Department, THE DOW CHEMICAL COMPANY,
Midland, Michigan, or Freeport, Texas, for the booklet
*“Opportunities with The Dow Chemical Company”—

you'll find it interesting.

you can depend on DOW
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Advanced structures

facilities speed careers

of Lockheed Engineers

FATIGUE

ACHINE
50000018 .72
20 CYCLES /e [

Ralph Oliva, research
engineer, examines
Super Constellation
skin for signs

of fatigue failure,

J. F. McBrearty, chief structures engineer (left)
discusses fatigue test program of integrally-stiffened
wing lower surface structure of a new transpprt

with E. H. Spaulding, structures division engineer and
J. G. Leewolt, stress engineer. Lockheed’s 500,000 Ib.
Force Fatigue Machine was used in test program.

Engineers in Lockheed’s Structures Divisiqn are
supported by unmatched research and testing
facilities in their constant effort to increase strength
while decreasing weight.

Among those facilities are the Lockheed-designed
500,000 Lb. Force Fatigue Machine, first of ;
its size; Shimmy Tower, only one in private industry;
and Drop Test Tower, largest in the nation.

Facilities such as these give engineers a major
advantage in making technical advances — and thus
advancing their careers. Moreover, the large
number of projects always in motion at Lockheed
mean continuing opportunity for promotion

as well as job security.

Why Lockheed needs Engineers
with Structures training:

1. “Fail-Safe” Structures — Lockheed has begun an extensive
pioneering effort in the new concept of “fail-safe
structures. Studies are being applied to virtually all
phases of Lockheed’s diversified development program—
already the largest in the company’s history.

2. New studies in: Effect of high temperatures on
structures; optimization of thin-wing designs and C_’ther
aero-elastic problems; new materials such as ul_xra—hlgh
heat treat steel; panel instability at extremely high speeds.

You are invited to contact your Placement Officer
for a brochure describing life and work
at Lockheed in the San Fernando Valley.

Lockheed

AIRCRAFT CORPORATION

ursanx, GAlifornia

Spartan Engineer



Strange Genius

Ask any group of power men to name those who
laid the foundation for today’s electrical generation
a.nd distribution. Youll wind up with an impressive
list—Edison, Brush, Thompson, Westinghouse, many
oth.ers. But there is almost sure to be a significant
omission.

Yet this forgotten man conceived the polyphase ac
motor—still basic—and devised a suitable system of
generation and distribution for applying it. To grasp
the magnitude of this contribution, we must turn back
to the 1880’s when the electrical era was being born,
and the “battle of the systems” held sway.

Arc lights and motors were being operated on con-
stant current series systems. Edison’s Pearl Street
generating station had opened in 1882, supplying in-
Candes.cgm lamps and later, dc motors on a constant-
Eztfs’;tlzllldsysstem. Under the leadership of Westing-

tanley, the advantages of ac distribution

were Fye
t demonstrated. But there was no successful ac
motor,

YG?IllrlsNill?yt,hl,SS& 1 y()u‘ng Yugo-Slav engineer, but four
it It L.Tmtt'd States, read a paper before. the
describe(ll nstitute of Electrical Engineers. In' it he
L f “.eW.ﬂC sys:tem. Its heart was the induc-
i r with .1ts lbaslc and beautiful concept of the

g magnetic field. The man was Nikola Tesla,

the
fiel ]System he described was destined to sweep the
d.

re;::;:?}zl tc}t]ar;mterisﬁc vision, George Westinghouse
ac syste H ll"“"‘"“’}“ﬂl importance of the polyphase
impact Zl and acquired the basic patents. Its. first
World’s }:-the general public was at the Chicago
plied motd]r. of 1893. There a 2-phase generator sup-
ers and ors and lamps, and, through. rotary convert-

and motor-generators, a variety of dc equipment.
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Reprinted from POWER May 1955

But it remained for the Niagara Falls power project
to demonstrate in the most dramatic way possible

that polyphase ac was the system of the future. Since
1886 when a charter to develop its power had been
granted, the eyes of the world had been on Niagara.
An international commission, headed by Lord Kelvin,
had reviewed 17 proposals, found none acceptable.
Later, just five years after Tesla’s AIEE paper, it was
officially decided to use the polyphase system.

In August, 1895, Niagara power was delivered to
the first industrial customer and in 1896 ac transmis-
sion to Buffalo, 22 miles away, was begun. By that
time, the steam turbine had been introduced in Amer-
ica and the modern age of electric power had truly
opened.

For Nikola Tesla, these far-reaching inventions were
but a beginning. Still to come was brilliant work in
high frequencies, thinking basic to much of today’s
radio art. Yet by the time of his death in 1943, both
he and his work had begun to slip into obscurity.
Why?

A man of flashing insights and enormous brilliance,
Tesla was largely indifferent to the development of
his ideas. This he left to others while he followed the
lure of new challenges. In later years, his projects
became more grandoise, his ways more mysterious,
s more Olympian. And working
formed none of the institutional
d of accomplish-

his pronouncement
alone, as he did, he
ties that help to perpetuate a recor
ment.

Next year—July 10, 1956—will be the 100th anniver-
sary of Nikola Tesla’s birth. It would be fitting for
our' engineering societies to commemorate this occa-

to acknowledge our debt to this strange and
changed our world for the better.
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Model of sodium graphite power reactor illustra.t-
ing how electricity can be produced from atomic
energy. The power reactor model repres.ents an
installation designed to produce 75,000 kilowatts
of electricity, and is being considered by the Con-
sumers Public Power District of Nebras_ka in their
proposal under review by the Atomic Energy
Commission.

USE OF THE ATOM

(Continued from page 11)

We can now see that the peaceful use of atomic
energy has already come a long way since that fateful
day in 1945 when a flash in the western sky changed
the face of the globe.

Another major product of the atomic energy industry
is the production of radioactive isotopes. Radioactive
isotopes are made by placing chemical elements such
as cobalt, iron, or calcium inside atomic reactors where
rapidly moving neutrons convert them to radioactive
forms of the same or another element.

Oak Ridge National Laboratory is the sole supplier
of processed radioisotopes and is the point of sale or
authority for sale for all of the AEC’s radioactive
isotopes. O. R. N. C. purifies packages and stores
isotopes produced at its own site and at all other
reactor sites in the U. S. From Oak Ridge they are
shipped to customers in all parts of the United States
and are available to 53 foreign countries for use in
industry, medicine, and research.

The various isotopes produced in the country are
used by industry for control, labeling and inspection.

One “control” use is for thickness gauges in manu-
facturing processes where materials such
paper, or plastic are produced
form. A capsule of radio
tion instrument are plac

as steel,
in continuous sheet
active material and a detec-
ed on opposite sides of the
moving sheet. The thicker the sheets, the less radiation
comes through, so if the intensity of radiation changes,
the thickness is changing. The detection instrument
can be connected with electrical equipment so that
it the intensity changes, the setting of rollers or other
equipment will be automatically changed to correct
the thickness of the sheet.

A typical “labeling”

use for radioactive isotopes is
in marketing

fluids in a pipeline. Standard Oil Com-
panys petroleum pipeline between Salt Lake City,
Utah, and Pasco, Washington, w:

as among the first to
employ this idea. The pipeline carries a number of
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el of the first nuclear reactor for_pnvate
?;ltgﬂsltrial research which is being built. The
50,000 watt reactor, illustrated by the scale model,
will be used for nuclear research in the fields of
chemistry, textiles, petroleum, and food and drug
sterilization.

different petroleum products one after another. At
the Utah end of the line, workers add a small amount
of a compound containing a radioactive isotope \vhen
they change the type of petroleum product flowing
into the line. The radioactive material moves along
at the interface of the two liquids. A radiation detec-
tion instrument at the Pasco terminal signals the armﬁil
of the isotope and the operators can quickly switch the
flow from one storage tank to another.

In the field of inspection, radioactive isotopes HT;
replacing X-ray machines for some types of jobs.
radioactive element like cobalt-60 can be placed on
one side of a metal casting, for example, and a s]?ect.
of photographic film on the other. The gamma rays
(which are high-energy X-rays) from the cobalt pentl‘-
trate the metal and make an X-ray-type picture, reveal-
ing any flaws that might exist.

.

ON THE ey
“Seawolf” here is about to slide down the “?:)u
Its power plant is a liquid sodium cooled reactor.

WAYS—The U.S. Navy submarine

Spartan Engineer



Nuclear reactor model] describing machine being
built for the University of California at Los
Angeles Medical Center for cancer studies and
other medical research. Part of the Atomics In-
ternational display at the National Rural Electric
Cooperative Association meeting and exhibit in
St. Louis, January 22 to 26.

Radioactive isotopes are valuable in research be-
cause the radiation their atoms give off can be detected
with instruments. The radioactive isotopes of an
element behaves the same chemically as an ordinary,
non-radioactive isotope of the same element, and it
can be subjected to heat or pressure of any other
physical or chemical condition without the slightest
change in its degree or type of radioactivity.

The ease with which radioisotopes can be detected,
and therefore traced through a series of chemical
reactions, is highly important to researchers in petro-
leum, chemical processing, metallurgy, medicine, and
biology. Previously, scientists knew what went into
a reaction and what came out. From radioactive
1sotopes, they now have a tool to follow these processes
St.ep‘bY'Step. Biological reactions like blood formation,
digestion, and photosynthesis, and complex processes
such as the production of gasoline from coal can now
be understood more precisely.

_ One highly important medical use of radioactive
150topes is for the treatment of some types of cancer.
An element that emits gamma rays (cobalt-60 is the
most-used one now) is placed in an easily-manipulated

ead.” By rotating the “head” around the patient,
keeping the beam of radiation aimed constantly at
the tumorous tissue inside the body, the radiation dose
can be concentrated on a deep-seated cancer, without
destruction of surrounding healthy tissues.

Radioactive materials also may be inserted in tissues
to provide localized irradiation. Another method of
adminiSteriﬂg them is the “atomic cocktail.” The
Patient drinks a solution containing radio-iodine \vhich
Concentrates in the thyroid gland. The condition of
the gland may be di‘d‘.’,l'l()st‘(l fln‘ough the use of instru-
Ments which detect the radiation emitted by the radio-
odine in the thyroid tissue by the radiation.

The use of radioactive isotopes is still in its infancy,
Yet hundreds of industrial firms, hospitals, and research
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centers are using them already on a routine basis. A
number of research organizations, some of them under
AEC contracts, are finding new uses for the versatile
tools manufactured as a by-product of the atomic
energy business.

Although still in its infancy, the peaceful use of
atomic energy has already shown its effect on the lives
of engineers in every field. As the engineer devises
more and more uses for the energy of the atom, his
problems, such as the disposal of atomic wastes multi-
ply at an increasing rate.

The progress we make will be directly related to
the ability with which we, as engineers, meet these
problems.

SHIELDING

+——— LIQUID CHARGE TO
SUPPLY REACTION MASS

| NUCLEAR REACTOR

{———————— EXHAUST NOZZLE

of an atomic-powgred
lanetary rocket might
such a rocket were constructed,

according to a nuclear physicist.

Here is how cqmpopents
passenger-carrying interp
be arranged if
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water works even when you’re asleep!

This particular need for water isn’t acute.
But if...as so many students have. . -you elect the challf‘nging field of
Sanitary Engimsvring for your future, you’ll come up against many more
problems of supplying

2 distributing, maintaining an adequate supply of
water for homes and industries in a thirsty world.

Here, you can count on the help of one valuable ally .
Pructically every city in America—]

gas mains . ,

. . cast iron pipe.
arge or small—uses it for water and
- and over 70 of their public utilities have been served by
cast iron pipe for a century or more.

On its record, cast iron pipe is Man’s most dependable carrier of water.

CAST IRON PIPE RESEARCH ASSOCIATION

Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, IlI.

®

Lt @mox ]

AST IRON PIP

7 SERVES FOR
J4 CENTURIES

Spartan Engineer



NEW DEVELOPMENTS

Edited by John Boyd

Billionth-of-a-Second ‘Stop Watch’

“Split-second” timing has been given a new degree
of meaning by scientists. They have developed the
world’s fastest “stop watch”—an electronic tube which
can time atomic “events” down to less than one bil-
lionth of a second.

Actually, the exact top speed of the new “stop
watch” must await the development of better labora-
tory techniques to measure it experimentally. But the
tube has been timed down to the billionth of a second
figure, and calculations show it is probably 10 times
faster than this.

Light, the fastest thing in the universe, travels at
arate which can carry it more than seven times around
the earth in a single second. But during the shortest
interval scientists expect to measure by their electronic
“stop watch,” light can travel no more than a few
inches.

A photomultiplier tube strengthens weak pulses of
radiation and detects the time intervals between them.
An important application of the new tube will be for
fundamental research in nuclear physics, where it will
be used to time with great exactness the flight of
speeding atomic particles. Now it will be possible to
measure, with a new order of precision, the speed, and
Eherefore, the energy of atomic particles as they
smash” into atoms and produce nuclear reactions, or
as .they are ejected from the atom during such re-
actions. This precision should provide a new insight
into the causes and effects of nuclear reactions, and
perhaps, into the structure of the atomic nucleus itself.

Electronic Light Amplifier

~ Successful electronic amplification of light in an
Image of television quality has been achieved with
a developmental light amplifier.

In tests the developmental light amplifier has multi-
p!led. by twenty times the brightness of an extremely
dim image projected against it, producing a bright and
Cle'arly defined monochrome picture. This increase in

Tlghtlless is sufficient for practical use in brightening
dim images in such applications as X-ray fluoroscopy
and_ radar, and further development is expected to
achieve a substantially greater amplification, as well
as the ultimate ability to produce images in more than
one color. ’

. The light amplifier operates, in effect, by receiving
light from the projected image on the photoconductive
lfiyer and recreating the image in far brighter form as
ight emitted by the electroluminescent layer.

This process is made possible by the fact that the
Photoconductive material will permit current to flow
When it js subjected to light, while the electrolumines-
cent material emits its own light when an electric cur-
rent flows through it. )
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Impact Guillotine for Testing Shock
Resistance

To a metallurgist, the Charpy Notch Impact test is
as familiar as the chemical symbols Fe, C, and O.
Although long used as a method for determining the
transition point between ductile and brittle zones of
metals, the method has some major disadvantages. For
example, sample preparation takes considerable time
and a V-shaped notch must be accurately machined 79
mils deep into one side of the small sample. A pendu-
lum-type apparatus breaks the sample by swinging a
weight against it. Final data is in the form of a graph
with impact energy for rupture plotted against the
temperature of the sample. Even after elaborate
preparations and careful technique, the exact tempera-
ture of the transition is not clearly defined.

A new method now being used by materials engi-
neers uses an impact guillotine and a much larger
sample, 14 inches long by 3% inches wide, by 1 inch
thick. Instead of the notch, a weld bead is put on the
bottom side of the sample and an artificial crack put
into this weld by means of an abrasive cutting wheel.
A standard weight is dropped on samples at various
temperatures and the transition temperature readily
bracketed within a narrow range. For example, if
trials at minus 20 degrees F. show breakage each time,
and trials at plus 20 degrees F. produce no breakage,
the transition point is clearly defined within useful
limits.

Results are reproducible by the guillotine method
and sample preparation has been cut to one-third that
of the Charpy method. Another laboratory step that’s
making the metallurgist’s job a little easier.

(Continued on page 61)

Impact Guillotine
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ALCOA WANTS YOU

Here's a book that tells about

exciting career opportunities

in every branch of

The opportunities at Alcoa are so many, so
promising, so rich in recognition it took a book
to tell the story. And Alcoa wants you to have
a copy.

If you choose a career with Alcoa, you’ll get
intensive training from the men who built the
aluminum business. You’ll have the opportunity
of working in our production plants . . . sales

Your Guide to the Best in Aluminum Valuve

{ s |
ALUMINUM‘CMPANV OF AMERICA

engineering

offices . . . research laboratories; and positions
are open in almost every section of the country.
Your work will be challenging and your
associates stimulating.

The whole fascinating story of careers with
Alcoa is told in this colorful new book. See your
Placement Director or send in the coupon below
for your copy of A Career for You With Alcoa.

Tune in the ALCOA HOUR, television's f?nes'
hour of live drama, alternate Sunday evenings.

Write for your copy today!

ALUMINUM COMPANY OF AMERICA
1825 Alcoa Building
Pittsburgh 19, Pa.

Please send me a copy of A Career for You With

Alcoa.

Name

Address: - 00
City and State_ SRS
College Degree _ Date of Graduation_—

Spartan Engineer
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IN ORDNANCE

Horizons unlimited for research, test, design, production, industrial and sales engineers

Honeywell offers you a future

in a variety of exciting fields

THE opportunities for engineers in the automatic
control field are as varied as today’s world—
and as intriguing.

The development and manufacture of power
transistors for electronics . . . providing automatic
flight for supersonic jets and missiles . . . develop-
ing temperature controls for today’s modern homes
and skyscrapers . . . instruments for automation
and atomic installations.

These are a few of the fields in which Honeywell
is now engaged, and an indication of the exciting
challenges waiting in the future. And it is all based

on the creative imagination of highly trained engi-
neers working with the very latest research and
test facilities.

With 15 separate divisions located throughout
the United States and with factories in Canada,
England, Japan and Europe, Honeywell offers op-
portunities in many expanding fields.

Begin now to plan your career in this vital and
varied industry. Consult your college placement
office concerning the next visit of our representa-
tive to your campus. Or write today to Honey-
well, Minneapolis 8, Minnesota,

Honeywell

HONEYWELL

IN BUILDINGS ; -

IR
i

—
. IN INDUSTRY

H| Fot w Codtwob-

IN HOMES




McDonnell “Voodoo”,

» the most powerful Jet fighter ever built in America.

MECHANICAL ENGINEERS
many phases includin
and development,
and vibration anal

are concerned with
g experimental testing
mechanical design, stress

J-57 POWERED AIRCRAFT

ysis, combustion research,

MILITARY heat transfer and nuclear reactor development.
F-100 F8u
F-101 A3D
F-102 B-52

AERONAUTICAL ENGINEERS work on innumer-
able internal and externa
concerned with design,
testing of aircraft power

3 tribute
ELECTRICAL ENGINEERS directly cont = g
F4D KC-135

is an

1 alysis &
their specialized skills to tthemsr;n spect
development of controls, syste «“Plott

i i s e is
instrumentation. An examol

1 airflow problems
development and
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d equilibrium diagrams and exten-
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al studies.
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ine
An aircraft powerplant is such a complex machin
that its design and devglopment S
require the greatest variety of engine
P;}itt & Whitney Aircraft’s engineering team
has consistently pl:oduced .
the world’s best aircraft engines.

The best planes are always de&g;ci ot

around the best engines. Eight o ey T

important new military planes are pbo 4

Pratt & Whitney Aircraft J-57 ;ur , rJu ted e

The first two jet transports 1n :hen

will use J-57s. Further, no less tha ey e
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World's
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designer
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F4D, “SKYRAY"— only carrier plane to
hold official world’s speed record

A4D, “SKYHAWK" — smallest, lightest
atom-bomb carrier

RB-66 — speedy, versatile
jet bomber

L TR Y R R TNy

C-124, “GLOBEMASTER"'— world’s
largest production transport

$P00000000000000000000000000 000000000

A3D, “SKYWARRIOR" — largest

DC-7 “‘SEVEN SEAS’’— America’s
carrier-based bomber

finest, fastest airliner
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Engineers:
join this
winning
team!

“NIKE"— supersonic missile selected
to protect our cities

D558-2, “SKYROCKET"— first airplane
to fly twice the speed of sound
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At DOUGLAS you'll be joining a company in which the three top
executive officers are engineers...you’ll be associated with men
who have designed the key airplanes and missiles on the American
scene today ! Nothing increases an engineer’s ability faster than

working with other engineers of top calibre,

Not only is Douglas the largest manufacturer of commercial aircraft
in the world, but it also produces outstanding aircraft and missiles

for every branch of the armed services ! This diversity, besides

giving you job security, provides unequalled opportunity

for the engineer with an eye to the future.

For further information relative t
at the Santa Monica, El Segundo

C. C. LaVene, Employment Manager. .
3000 Ocean Park Blvd. .

First in Aviation

and the Tulsa, Oklahoma division, write today to:

DOUGLAS AIRCRAFT

Challenging opportunities now
exist in the following fields:

Mechanical design
Structural design
Power plant installation design
Weapons delivery
Aerodynamics
Thermodynamics
Electronic computers
Systems analysis
Aircraft air conditioning
Hydraulics

Stress analysis

Servo mechanisms
Acoustics

Electronics

Mechanical test
Structural test

Flight test

Process engineering
Missiles

Brochures and employment applications are available at your college placement office.

o employment opportunities
and Long Beach, California divisions

COMPANY, INC.

.Engineering General Office
.. Santa Monica, California
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College graduates getting ahead ...
growing with UNION CARBIDE

; I'm a metallurgical engineer, Class of ’51. I wanted to get
into development work, so I started with Electro Metallurgical
Company in their Metals Research Laboratories in .\iz:’lll‘:l
Falls. Three years research work in steels and titanium :;nt-
me the technical background I needed. Now I'm \s’nrkin: on
applications of titanium as a development engineer.” :

. .
mac . e
resema ;:.hemlcal engineer, Class of ’52, and a Technical Rep-
Work S] ive for Carbide and Carbon Chemicals Company. I
rough one of Carbide’s 23 Sales Offices, calling Tl

the process industries i S TIGES N Mg
i S stries in my area. My job is to open up mar-
In:\ t)rlnow products and find new uses for old products
y to be a va T e
) a valued technical consultant to my customers.”

“T’m a chemical engineer, Class of 750, I started with Bakelite
Company, in their training program for production. Now ['m
\ssistant Department Head at the main plant in Bound Brook,
N. J. The group [ direct handles resin quality control and
technical service. BAKELITE gave me the chance to rise to a

jenificant position in man wement.”
s1g C } g anage -

e ik '
Tullxlzll\?zullzll(z\:,h{l'm;"al ll“'}]glf,“‘“r'. Class f‘f - l‘).. I started i”. e
pany. In a few l.nmi.ll: IN:I Tn.‘)ll l(fs “A( e .\lr Products Lom-
n,"'lifi(‘illinll and ln-‘n‘ t -.““ . .(_””‘g lf‘ﬁ«‘:ll‘(‘h in dow -.“‘ml)fmu.lw
Engineer. ves EE l;lll*l\l equipment. Now I'm a Section

» Tesponsible for a group of research and develop-

ment enoj
1Zineers P ~ . .y
gineers—a member of LINDE’s management team.
£

are interested in a future in

technical sales. or
sion of Union Carbide. (

advertising and public

production, development, research, engineering,
set in touch with

relati . lis . AR
elations, check the opportunities with any Divi
your college placement officer, or write directly to:

UnioN CARBIDE

AND CARBON CORPORATION
LCC

Industrial Relations Departme
30 East 42nd Street, New York 17,

UCC DIVISIONS INCLUDE. ..

* Bakelite C .
bl ¢ Company e Carbide and Carbon Chemicals Company
® Electr \ . y ;
0 Metallurgical Company e Haynes Stellite Company

L4 lAillllqi ir P =
\ir Products Company e National Carbon Company nt, Room 406

* Union Carbide Nuclear Company N. Y.
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OUR ENGINEERING ALUMNI

by AGNES McCANN

“Once in a hundred years” is a phrase often used,
but seldom applied in reality. However, during the
Centennial of MSU this past year, and for once in a
hundred years, several of our Engineering alumni were
honored at banquets and at the Engineering Sym-
posium. The men thus honored were:

PORTER, DRURY L., ’04

Retired Vice-President and Treasurer of Motor
Wheel Corp. One of the three original incorporators
of the Motor Wheel Corp. of Lansing in 1920 and an
officer of the Corporation from that time until his
retirement in July, 1952. Mr. Porter is active in civic
affairs of Lansing.

WILBERT W. GASSER, ’07

Chairman of the Board of Gary National Bank. Mr.
Gasser has been very active in business and com-
munity affairs. He is Director of Chicago, South Shore
and South Bend Railroad: Lake County Title Com-
pany; Gary Methodist Hospital; Gary Taxpayers As-
sociation; Gary-Hobart Water Corp.; Gary Chamber
of Commerce; Gary Industrial Foundation. He is past
president, Indiana Bankers Association and Chairman
of Indiana U. S, Savings Bond Committee.

CURTISS, CHARLES D., '11

Mr. Curtiss began his career as an instructor at
Michigan State College in Civil Engineering. He
then became Superintendent of Continental Public
Works Company in New York. His following positions
included Bridge Inspector, Michigan State Highway
Dept., Asst. Engineer with the Iowa Highway Com-
mission, Asst. to Chief and Chief, Division of Control,
Deputy Commission with the Bureau of Public Roads
and was also with the U. S, Department of Commerce.

Mr. Curtiss is known not only for his great achieve-
ments in the field of Engineering, but also as the
author of numerous contributions and recognized
national authority on highway finance, administration,
recruitment and training. The following awards have
been given to him by various associations: Gold Medal
Exceptional Service Award by U. S. Department of
Commerce; American Society of Civil Engineers award
for distinguished service as Secretary of the Highway
Division; also in 1953, Mr. Curtiss was awarded the

Alumni Award for Distinguished Service by Michigan
State College.
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Mr. Curtiss is a member of American Societ)f of
Civil Engineers; American Association of State nghi
way Officials; Highway Research Board; N.atlona'
Academy of Sciences; Cosmos Club, Washmg’tt(tm,
Michigan State University Alumni Award Committee
for three years. U. S. Army.

VERNE LEE KETCHUM, ’12

He is not only a Civil and Research Engineer but is
also an author and lecturer. He served as Surveyor
and Draftsman in U. S. Forest Service, was Drafts;nanl,
Inspector for Commission of Public Docks, l;’or:l a:r:(i
Oregon. Engineer and Chief Draftsrqan for Blood a i
Williams, Consulting Structural Engineers. Apprais _
Engineer, Pacific Power and Light Compe}ny.EDe§11]§2r
ing Engineer, War Department. .Consu]t}ng ngslt s
in private practice. Chief Engineer, Timber i
tures, Inc., Portland, Oregon. Contribut.ed extc‘anlswe z
to professional magazines and books \ylth artcllc esar(:d
design and construction. An outstandlng lfia er P
authority, both technically and econ'omlcal );,1 in -
veloping proper engineering uses of tlmbe‘r. Mem In:
American Society of Civil Engineers; Engineermg |
stitute of Canada; American Railway Engme?rmgl.
Association; Forest Products research Socigty; Natl(f:?
Society of Professional Engineers; {\mencan Socrlicla)f
for Testing Materials; Research Instltut‘e of America;
American Institute of Timber Construction.

JAMES H. FOOTE, ’14

President and Chief Engineer—in—Chargﬁ of gon?;
monwealth Associates, Inc., Jackson, Michigan. Ee ‘1
a native of that city. A 1914 graduate in C1v1]l( dnin
neering at Michigan State College, he worle B
surveying and hydro-electric projects upon lea i
school. Appraisals of electricity supply systems dis-
design and construction supervision of electrllc e
tribution and transmission lines and systems fol otwicai
Subsequent assignments included 17 years as Elec rt o
Engineer-in-Charge of the Engineering departmen i
Commonwealth Power Corporation and SuC(‘:eZer-
companies and then 12 years in charge of the Engg]an
ing of the northern division of the CommonwealtP i
Southern Corporation. Since 1949 he has been rr
dent of Commonwealth Associates. Sl

For over 30 years he has been active in en.gmeermeg,
technical and educational society work, having serv
as a director and officer of numerous societies aﬂ.c
committees thereof. These include: Edison Electrl-
Institute, Association of Edison Illuminating CO':;_
pPanies, American Society for Testing l\"laterigls, Ame :
can Institute of Electrical Engineers, American Ass

Spartan Engineer



ciation for the Advancement of Science, American
Standards Association, American Society for Engineer-
ing Education, Michigan Engineering Society, Michi-
gan Society of Professional Engineers, and others. He
recently completed a seven-year term as member and
chairman of the State Board of Registration for Archi-
tects, Professional Engineers and Land Surveyors.

A son, James Harold, Jr., graduated from Mechanical
Engineering at Michigan State in 1941, and is now
Executive Vice-President of The Electric Manufactur-
ing Company in Battle Creek.

P. EDUARD GELDHOF, ’14

Inventor and Vice-President of Whirlpool Corp.
Since 1937 Mr. Geldhof has been at the head of all
development, and, with a very competent staff, has
produced highly acceptable products, particularly the
automatic washing machine which has met with
phenomenal success. All of the fundamental patents
taken out by this corporation have been issued in his
name and these products are still being manufactured
under these patents. He has practiced engineering
constantly from the time of graduation from M.S.U.
and has devoted all of his efforts toward creating and
designing domestic and commercial laundry equip-
ment. Mr. Geldhof was given membership in Tau Beta
Pi in October, 1955, in recognition of his accomplish-
ments.

GEFFELS, RAYMOND F., ’15

The firm of Geffels and Vallet are nationally known
for their outstanding work in the field of Architecture.
We, in Engineering, are very proud that they are the

Distinguished MSU Alumniv——L‘ef
Gwinn, Ted Smits, Ronald K. Evans,
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t to right: Louis H. Carapell
Arno H. Johnson and Cly

Architects for our new Mechanical Engineering Build-
ing which will also house Applied Mechanics and the
Administration Offices and for which we hope to have
Legislative approval soon. Mr. Geffels is Secretary-
Treasurer of the firm.

HARTT, SAMUEL J., ’15

Jay Samuel Hartt received his B.S. degree in Elec-
trical Engineering in 1915. After graduation, Mr. Hartt
began his career by becoming Resident Engineer and
Asst.  Superintendent of LaCrosse, Wisconsin, gas
plant, American Public Utilities Company until 1917
when he served in World War I in charge of inspection
of construction materials, QM Corps, U. S. Army. After
serving in the U. S. Army, Mr. Hartt worked with
Byron T. Gifford (later partner) as an Engineer until
1924. In 1920, Mr. Hartt was put in charge of the
Madison, Wis., office. Since 1924, Mr. Hartt has been
rendering service to utilities and municipal organiza-
tions as a construction engineer. The classes of service
include: corporate and voluntary reorganizations; re-
instatement of capital; public utility, common carrier
and industrial valuations; natural gas studies; public
utility financing; certifs. to indenture trustees; reports
for purchase or sale; market analysis; public utility
rate cases; utility operating surveys; depreciation stu-
dies; water power studies; diesel engine reports; public
utility construction.

Mr. Hartt is Chairman of Executive Comm., Middle
West Service Co., Chicago South Shore and South
Bend R.R. He is Director of Northern Indiana Public
Service Co., Indiana Service Corp. He is a member
of ALEE., N.S.P.E., Wisconsin Soc. P. E,, Western

a, Joseph R.
de E. Weed.

37



. Another Antarctic Expedition
calls on COLLINS

for communication

38

U.S. Navy Task Force 43 is establishing several
bases in Antarctica in conjunction with the
International Geophysical Year activities. Two
bases will be built next year, one of them at the
South Pole. The expedition, appropriately en-
titled “Operation Deepfreeze,”” is under the
direction of Rear Admiral Richard E. Byrd and
commanded by Rear Admiral George Dufek.
For radio contact between bases and the outside
world, the commercial and amateur communi-
cation equipment will be Collins.

COLLINS RADIO COMPANY

CEDAR RAPIDS, IOWA
1930 Hi-Line Drive, DALLAS 2, TEXAS

'LEADERSHIP IN ELECTRONICS

The name Collins has figured prominently in
polar expeditions since 1925. During Admiral
Byrd’s expedition of the early 30’s, Collins trans-
mitters were used in the first Arctic/Antarctic
communication link—from the Byrd Expedition
(Antarctic) to a CBS station in Northern Alaska.
The Collins equipment is specially packaged for
air drop and long sledge journeys. Superior per-
formance and reliability, proven time and again,
make Collins the logical choice when the need
for radio communication is vital.

a
COLLINS
\4

® 2700 W. Olive Avenve, BURBANK, CALIFORN
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Society of Engineers. An Assoc. member Wisconsin
Utilities Assn., Wis. Independent Tel. Assn., Indepen-
dent Pioneer Tel. Assn. Mr. Hartt is a Registered Pro-
fessional Engineer of Oregon, Washington, Wisconsin,
Pennsylvania, and Ilinois. He is a Registered Electri-
cal Engineer, Michigan Clubs, Union League (Chi-
cago), Attic (Chicago), Madison Tech. (Madison,
Wis. )

In 1950, Mr. Hartt was given the Alumni Award for
Distinguished Service by the Washington, D. C,
Alumni Club of Michigan State College.

ARNO HALLOCK JOHNSON, ’22

After graduation from State, Arno went to Harvard
School of Business for a M.S. degree. He is an eco-
nomist, Marketing Research Specialist, Teacher, and
Author. He is Research Supervisor for Harvard Bureau
of Business Research, Market Analyst, Director of
Research and Vice-President of J. Walter Thompson
Company of New York, Montreal, Canada, and Lon-
don, England. He is also Economic Advisor to U. S.
Treasury Department. Author of numerous articles
and works on economic and marketing subjects and
an outstanding leader in marketing and distribution
research and policy problems. He received the first
American Marketing Association Annual Award for
Leadership in Marketing. He has also received cita-
tions to Hall of Fame in Distribution for distinguished
contributions to the advancement of Distribution. He
is 2 member of the Market Research Council of New
X()rk; American Marketing Association; National Sales
h.xecutives; Editorial Board, Harvard Business Re-
view; American Statistical Association; Alpha Delta
Sigma and Pi Alpha Mu.

T. F. BURRIS, *24

Chief Engineer for the C & O Railroad with office in
t]‘f' General Motors Building, Detroit. Before going
with C & O he was Division Engineer for the Pere
Mfﬂ'quvttv. He has been with the railroad since gradu-
“F'Qll and held many responsible positions with the
C & O before being named Chief Engineer. He has
bfl(x',] active in civic affairs and has always maintained
his interest in young Engineers. It might interest you
to know that he not only played football, but was a
member of the first Hockey team at State.

STANLEY B. HUNT, ’29
Mr. Hunt is Chief of Engineering District in charge
l\)\fzthe St. Lawrence Seaway project. Previous to World
ar IT, he was U. S. Junior Engineer. When he left
t,]?e Service, he held the rank of Lt. Col., Engrs. Corps.
Since 1946 he has been in his present position with
cadquarters at Foot Bridge, New York.

ARTHUR F. VINSON, '29
(,\IC" President-Manufacturing for General Electric
“OMpany. Mr. Vinson joined G.E. as a student engi-
r;: A"“‘“l held sucu'ssi%'(‘ positions as plzum‘cr. time-
>udy, and process engineer, d-c motor section head
‘,u,]d Inventory control supervisor. Mr. Vinson also
:I.(Orl:':((l)fﬂ:] manager of employee .zm(l community rt"lai
. e Small Apparatus division and manager of
age Administration of the employee and plant com-
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munity relations services division. He went with Gen-
eral Electric upon graduation and has always been
with them.

RICHARD W. COOK, "33

Director of Production, U. S. Atomic Energy Com
mission.  Present Colonel-CE;
Legion of Merit for Service with Manhattan District;
Army Commendation Ribbon for Service with Wash
ington Engineer District, World War II. He has
worked for the nation’s atomic program since 1944,
Has been director of AEC’s production division for
3 years, and will continue as Acting Director of Pro-
duction in addition to a new assignment. He is a
member of many professional and civic organizations.

reserve (‘()Illllli.\'.\'i()ll,

LOUIS A. CARAPELLA, ’37

Mr. Carapella is Manager of Alloy Fabrications Sec-
tion, Westinghouse Atomic Power Division at Pitts-
burgh. He received his B.S. degree in Metallurgical
Engineering cum laude in 1932, his M.S. from M.LT.
in 1939, and his Doctorate from Harvard in 1941. He
was Head of Metallography Section, Naval Research
Bureau, Washington, D. C., from 1941-43. He is the
author of many technical publications and member of
numerous professional organizations including a Fel-
low in The Institute of Metals, London, England.

MAURICE DAY, ’37

Mr. Day received his B.S. in Chemical Engineering
in 1934 and his Doctorate in 1937. He has spent the
major part of his professional career with U. S.
Steel, beginning his career at Gary, Indiana, in 1937.
From there he went to the Research Laboratories at
Kearny, N. J. Three years later he became 'l‘(-('lmi(-;l’!
Tr;ul(*'Rvpr('svntutivv of the Chicago unit, and in 1947

(Continued on page 63)

roject Stanley

aurence Seaway P

Head of Saint L
B. Hunt.
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ADVANCED EDUCATIONAL PROGRAM AT ALLISON HELPS
YOU FIND THE BEST JOB SUITED TO YOUR TRAINING

Dmnsrrv of technical skills required
by Allison in the design, dcvclopment
and production of turbo-jet and turbo-
prop engines offers a wide range of op-
portunities to young graduate engineers.

And, the Advanced Educational Fa-
cilities help the young graduate find the
work best suited to his academic training
and liking.

For instance, there’s Wayne MclIntire
(above) Mechanical Engineer, Purdue
University, who came to Allison upon
graduation in 1950. After completing the
training program, Wayne now is doing
the kind of work he wanted, and is tech-
nically qualified to handle. He is Project
Engineer, mechanical design of gear
boxes. He is shown making an adjust-
ment on the propeller linkage control on
the cutaway model of the Allison T56
aircraft engine. This, incidentally, is
America’s first production turbo-pro
engine, and is used in the Lockheed C-130
Hercules, a 54-ton transport. The Allison
Model 501, which is the commercial ver-
sion of the military T56, is the powerful

turbo-prop engine proposed for com-
mercial airline use.,
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In his present job, Wayne works on
initial design . . . helps decide what com-
ponents—such as propeller brakes,
accessory drives, oil pumps, etc.—are
needed for the specific project.

The nature of Allison business con-
tinually presents a variety of interesting
and challenging problems to the engi-
neering staff, which—along with the
Mechanical, Aeronautical, Electrical,
Metallurgical, Chemical and Industrial
Engineers—includes majors in Mathe-
matics and Physics,

We'll welcome the opportunity of :g:
ing you more about the Allison .
vanced Educational Facilities, and tb
benefits and advantages which can rls
yours at Allison. Arrange for an e"l: n
interview with our representative W i_
he visits your campus, or write for 1 )
formation about the possibilities IOI.
YOUR engineering career at Alll? 4
R.G. GREENWOOD, En'gl.neermg ?al
lege Contact, Allison Division, 'nglend
Motors(‘orporation,lndlanapohs , Ind.

ZVLLison

N+ TURBO-PROP ENGINES

o |
American built for the new era in air trave

Spartan Engineer



Peaceful Use ...

BRITISH TEACH ATOMIC POWER

By Tom Margerison

Reprint from Industrial Science and Engineering

Among the buildings which cluster around the
security fence at Harwell, Britain’s Atomic Energy
Research Establishment, are three rough wooden
huts, which would look more at home in a garden
or on a golf course. These three huts contain one of
the few schools in the world devoted to the teaching
of the peaceful uses of atomic power. This one is
Britain’s Reactor School. Another is the Oak Ridge
National Laboratory at Oak Ridge, Tenn.

The British Reactor School was started in Sep-
tember. 1954 to train men who are building and who
are going to operate the new atomic power stations.
All the pupils are qualified engineers. Many of them
occupy senior positions in their firms.

Americans may apply for entrance to the School,
as may students from Europe and the Commonwealth.
At the course beginning in September, 1955, there
were eight Europeans, two Indians, one Pakistani,
one Argentinian, and one Brazilian.

Students spend three months at the school. They
are taught the principles of nuclear physics and the
processes which go on in the nuclear reactor. They
study the problems of designing a reactor which can
T(lz made to evaporate steam to drive a turbo-generator.
soney Ileam how much shielding is required for per-
: ne safety. They are shown how to handle radio-
;l;tl‘\:,:)rr;atlerials with.special manipulators which can

ed from behind a lead wall.
\\l;l;?}t; IEanv .engint:eri.ng and n_wtallurgical p'roblt‘ms
(‘()\’ered( ilse lln designing at()nnp power statll()ns ;}r(t
i rem()vinrh]e course. One of the main difficulties
which is lll&r}tl]e ht‘a.t frmp the center ()t' the reactor,
IR lg‘,l yvra(ho—actl\'c. and using it to produce
'dCt()rs. béQOSt‘ of th(-.('(mrse concerns ggs-coqled re-
vy al}l;e most is known about their d.emgn 11.11(1
B unll O\VVG\'(*I'. .()ther methods of c.'oolimg. usm{.{
such ag S(();r L !11g11 prosste,: S ligid metals
S ium or lithium, are discussed.
Sta{i}:)(;s aiI:plAiT%mml ('>f nuclear 1'("11(-t0rs in pp“’{‘t
students -;redfl(j‘a,l-l sportant P Many, Of. i
i (th ‘( ;(Vt.ncu] engineers \}'1t]1 years of t)x'l)er-li
Power St'ltt' (“‘Slgn ;md opt‘.mtum of con\en‘tlmid‘
tt“dchergl ltAums.v Therefore, in respects  the

P S learn h'()”] tl](‘ Stll(l('ntﬁ.

Stea‘:}‘}":;:\t}ati(‘)i\s become more o.{ﬁcient the h.otter t?lf‘.
Station of .)‘lif(‘. ()nv. tr().nh.le w1th' the at()n]l;‘ﬁl‘).()\\t‘l.
i aking Elit\xlnt d(‘mgl.) is its relatively l‘o\\' e ut{nci\
Shich < € 1(';.1t available. One p()sgblv m.et 10(:

is being discussed at the school, is to raise the

some
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temperature of the steam produced by the nuclear
reactor with an oil-fired superheater. This com-
bination of oil-firing and atomic power could lead to
very efficient stations which would produce elec-
tricity more cheaply than either method alone.

Students Visit “Bepo”

None of the work of the school is carried on within
Harwell itself, but visits are arranged to see the
nuclear reactors, a short distance from the school.
“Bepo,” the largest reactor, is similar to the ones
which are going to be used for power production.
“Bepo” produces some power which is used to heat
the laboratories, but its main purpose is for experi-
ments.

The headmaster or manager of the school is Dr.
Kenneth Bobin. The 33 year old scientist has been
in the British atomic energy project since it started
in 1946. Previously he had worked for two years
at Chalk River, the Canadian atomic research labora-
tories. He was one of the first members to join
Sir John Cockeroft at Harwell. Recently, he has spent

(Continued on page 43)

new 180,000 kilowatt
hows it coupled to a

An artist’s coqception tof a
dual-cycle boiling reac or shows ,
i g ty power
ine-generator for 2 .I.Itlll y )
w;‘:er l: builed directly inside t.he reactor (right)
to produce steam for the turbine-generator (up-

per left).
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many doors will be
opened to you...

which will you enter
when you become an

| CAREER

OPPORTUNITY KNOCKS for engineering careers

at this magnificent new jet aircraft equipment plant

Make the right choice when you begin to invest your hard-won skill o.nd
knowledge in engineering. Hamilton Standard offers a plant where initiative
and responsibility are encouraged . . . where young men are in top manage-
. ment posts . . . an engineering staff which has been continuously expanding
} for 35 years . . . a plant which has been judged one of the top 10 in the
i nation. You don't just fill a position at H-S . . . you commence a career! Some
of Hamilton’s present projects include jet fuel controls, jet turbine starters,
hydraulic pumps, air cycle and vapor refrigeration systems, controls and
accessories for nuclear engines, propellers for turbine and piston engines.

GRADUATE PROGRAM . . . while at Hamilton Standard you will be encouraged
to take advantage of the company’s liberal tuition assistance plan and to

pursue postgraduate studies at nearby Hartford Graduate Center of
Rensselaer Polytechnic Institute.

HAMILTON STANDARD

Send for “YOU AND YOUR FUTURE”

- - a colorful brochure picturing and describing all of the activi-
ties and opportunities at H-S . . . plus information on the
graduate engineering program. Write Mr. T. K. Bye, (key no.)
Bradley Field Road, Windsor Locks, Connecticut.

BEAYRENY

HAMILTON STANDARD
42

A DIVISION OF UNITED AIRCRAFT CORPORATION
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BRITISH TEACH

(Continued from page 41)

three years in the United States as atomic energy
representative with the United Kingdom Scientific
Office in Washington.

Dr. James Hill, senior lecturer at the school, is also
one of the pioneers at Harwell. He joined in April
1946, a month after Dr. Bobin.

Fach session contains between 30 and 40 students
and three courses are to be held each year. Many
of the pupils are much older than their teachers,
although a few have come from universities after
graduation.

In each course to date have been four Australian
engineers who form part of the nucleus of the new
Australian Atomic Energy Commission which has
recently been established. After they have finished
the course they will spend the rest of two years at
Harwell or in one of the atomic factories. Harwell
is to help the Australian A.E.C. in the design of one
of its reactor projects.

Students from overseas are admitted only if they
are proposed by their governments. (Interested
Americans may apply for information to the United
Kingdom Scientific Office, 1907 “K” St, N.W,,
Washington 6, D. C.) This will be part of Britains

contribution to help the world-wide development of
atomic power.

Although, at the moment, the emphasis is entirely
upon land-based power stations, the course gives a
fundamental basis for later developments in mobile
power units. It may be significant that a number
of Britain’s aircraft firms have sent engineers to study
at the school. Railway locomotive and ship-building
firms are also taking an interest.

Although Britain is too small a country to make
atomic powered locomotives worthwhile on her rail-
ways, they would have very great advantages over
steam or diesel engines on the long routes in other
countries. The main advantage of such locomotives
is their ability to travel extremely long distances
without refueling.

From the knowledge they gain at the Reactor
School, engineers are able to assess more accurately
the possibilities of such developments.

As they say in Mechanics: “Every couple has its

moments.”

A chaperone is a force acting on a couple to main-

tain it in a state of equilibrium.

Engineers

&

Physicists

& Inquiries are

invited regarding
openings on our Staff in
the felds listed below:

—~
-
Scienti Ground and Airborne Radar
dentific Fire Control Systems
Staff Guided Missile Systems
Relations Airborne Digital Computers
H Miniaturization and
ughes < Advanced Packaging
RESEARCH Communication Systerﬁs
Microwave Ferrite Devices
DEVELOPM::: Antennas and Radomes
LABORATORIES Indicator and Microwave Tubes
Semiconductor Devices
L

Culver City, Los Angeles County, Califonia

Relocation of applicant must not cause
disruption of an urgent military project.
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waterproof Black
Ink, available with
either dropper or
curved quill stopper.

HIGGINS

INK CO, INC.
BROOKLYN,NEW YORK
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Mr. Engineer:

A young, dynamic industry set to expand by 1 100%
by 1975 offers challenging, ground-floor advantages'

Chemstrand, already with the world’s largest integrated nylon
plant, is now in its 4th major expansion in its 4th year of operation!

Being both a young and an expanding company, Chemstrand offers
many positions that otherwise would require years to attain.

The booming, rapidly-expanding Southeast is America’s
new industrial frontier. Here the future has just begun!

Contact your Placement Director for interviews with
a Chemstrand representative, or write to:

= . . S S . S ———— - -

: TECHNICAL PERSONNEL MANAGER, Dept.
i The Chemstrand Corporation, Decatur, Alabama
1  Gentlemen: .

I Itismy understanding that you need for immediate
! employment graduate engineers in various fields,
: particularly chemical, mechanical, industrial,
I textile and instrument engineering.

|

|

i

|

1

|

I

Please send me information concerning the ground floor
opportunities at Chemstrand.

NAME

STREET

City ZONE___ STATE_____ —

i ———— ——— G ———— - -

THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA

TOMORROW'S BIG DECISIONS wiLL Be MADE by the men who act today.--

w Spartan Engineer



At David S, \ 2
Sarnoff Rese. y j
ff Research Center, Princeton, N.dJ., RCA testsone of loudspeaker

RCA creates a new kind O

s used in new high fidelity

“Victrola” phonographs.

f high fidelity

in the silence of this room

In thi
drop. I'i‘h??r?;“you can hear a pin
o o th(a?((’ldxlfx::\lls absorb alien
can make Sure( icate instruments
matches the. oo r.opmduced sound
Possible, iginal as closely as
Thu .
s b()msfall:cel“{ kind of high fidelity
first, tirme 3 \)rougl‘lt to you for the
phonic “V'n.t w R(ﬂ:\ Victor Ortho-
Listen! Mo 1(1.1'()1;.1 phonographs.
ere is distortion-free per-

®

RADIO CORPORATION OF

formance through the range of
audible sound. Here is more music
than you’ve ever heard before. Here
is the ultimate in high fidelity-.

The skill behind new Orthophonic
“«Victrolas” is inherent in all RCA
products and services. And continu-
ally, RCA scientists strive to open
new frontiers of ‘“Electronics for
I,i\'ing"—clectronics that make life
happier, easier, safer.

AMERICA

Electronics for Living
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WHERE TO,
MR. ENGINEER?

RCA offers careers in re-
search, development, design,
and m:lnuf';lrrlurinu for
engineers with Bachelor or
advanced degrees in E. E.,
M. E. or Physics. For full
information, write to: Mr.
Robert Haklisch, Manager,
College Relations, Radio
Corporation of America,
Camden 2, N. d.

e e e
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SLIDING DOWN THE WAYS at Groton, Conn., goes the USs N:l‘:]‘l';’
newest and fastest member of our underseas fleet. During w g

Worthington heuvyduly turning rolls rotated the hull sections.

How the world’s first atomic sub was welded

Welding the hull of the USS Nautilus, world’s first set-up is also being }1scd in the cﬂonstruCtIOTf of the
atomic submarine, presented a tough problem. nation’s second atomic sub,‘thc USS‘ Sea WQ Lt
Submerged-arc automatic \\'L‘lding seemed to be ideal Turningy rolls for Subﬂhmngs aren t_ all that «‘:)ned
for the jniw. Question was—could you rotate the hull ington makes. The loqg list of Worthm‘g_ton—d?ﬁ‘lb in‘:
sections of the Nautilus to take advantage of this fast, Worthington-built equipment includes air CL)Hd_lIl})P 8
high-quality welding method? units, construction machinery, Compre:SSOl'S-.I‘)“fbe nfns‘
\\\'mthin:\'!on's answer to General Dynamics Corpo- gines, steam power equipment and, of course, pU Ef)iit
ration’s Electric Boat Division, builder of the Nautilus, of all kinds. For the complete story ot‘ho‘w you Ldfl .
was the largest turning roll ever built. into the Worthington picture, write F. F. "l homP%O ?
The result? Wc[din‘; of the Nautilus hull was accom- Manager, Personnel and Training, Worthington (y;:irci
plished in rccord—brcuking time — and cost less than poration, Harrison, New Jersey. You may be g
originally estimated. Unchanged, the Worthington roll you did. 4258

See the Worthington representative when he visits your campus
See the Worthington

Corporation exhibit in

New York City. A lively, w o R T H I N G ' o N
informative display of

product developments 2. ™

for industry, business and s R —

—
the home. Park Avenue LR 6
and 40th Street, L AN

When you're thinking of a good job—think high—think Worthington
AIR CONDITIONING AND REFRIGERATION - COMPRESSORS -
LIQUID METERS . MECHANICAL POWER TRANSMISSION -

IXERS
CONSTRUCTION EQUIPMENT - ENGINES - DEAERATORS - |NDUSTR|AI|-N:: Pos[TIONERS
PUMPS . STEAM CONDENSERS - STEAM-JET EJECTORS - STEAM TURBINES - WELD
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Investigation of Unknown Planet

by ERNEST LAPENSEE

Date B4 78 kgh3

OBJECT: To investigate the planets of another sun to determine the possibility of

future settlement.

EQUIPMENT: 1 spaceship MA '164328, and the usual spaceship accessories (1 life raft,
2 heavy demolition ionization guns, 1 planet disintegrator bomb, etc.)

PROCEDURE: After blasting off from space platform number 3 at time 14k 30™, date
Bfl 78 kgh3 the crew went into suspended animation while the automatic
pllo.t took the ship to the G type star GKX43365. The position of the star
at time of departure was: declination +40° 15/, latitude 48° 29, altitude

149° 28, distance 23.340 parsecs.

thgehz?etge ldestination was reached it was found
il }? anets of assorted sizes circling the sun.
i “’ras ff: only one which is habitable by our
iy 011;1d to be .already inhabited by one
of &nimalsge?t ‘l'orm of anm.)al life and an assortment
Hifdor ofoth‘b-lghtly less intelligence. For the re-
Wil e rofis 3‘) report the semi-intelligent animals
SOp (Standarel to as'CAROOKS. At this point the
tainin ird operating procedure) for planets con-
oy & oy intelligent life was adopted.
Sectioen S}:IE)delsblanded in a large uninhabited sandy
Braiin don; iSu {nerged. beneath the surface. The
bility, 3 11‘0( Light Diverter hoods, causing invisi-
» and set out to study Garook specimens.

RETSULTS:

t‘movt:gngye?[:: l;ywe SDt"Ilt studying Garook habits,
were fm;nd f l%enc"s impulses, etc. Most Carook_s
devoted prin “_])9 very crude. Their entire life is
(better foodmrll y to the seeking of physical pleasure
emotions are : etter home, less work, etc.) Their
life. Mogt é‘ amazingly complex for such a s.imple
possibility (,f’(,lmo.ks are too egocentric to a(.lmlt the
i“te“igel{c(x ,‘;,? intelligence greater than their fee'ble
strength, Tl;e ;f‘)’ place much emphasis on physical
and skil] 'y have many contests of physical strength

to determine the victor.

CONCLUSION

his p] o )
can li\fep anet is ideal for colonization. Our people
> in harmony with all the life forms on this
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planet with the exception of the Garooks. Because
they are approximately 3 times larger than we are,
they will continually try to destroy us. All Garooks
will have to be eliminated before colonization begins.
This will be taken care of immediately after taking off.
The entire planet will be covered with a gas which
will affect only Garooks. This gas will cause all
Garooks to become permanently sterile. This is in
keeping with our policy of violent annihilation only
when attacked. Colonization may begin in about 100

years.

PHYSICAL DESCRIPTION OF A GAROOK:

Height: 5 to 6 feet tall.

Weight: 100 to 200 1bs.

Stands upright on hind legs.

Male is usually 4 to 5 inches taller
heavier than the female and is there
superior.

The above document was found during
tion following an atomic blast in the desert of New
Mexico. It was incased in a very small capsule. The
capsule, being investigated by scientists, is approxi-
mately 3 inches long and % inch in diameter and is

made of a substance foreign to our soil. Also found
in the area were bits of an unknown metal which are

very light yet amazingly strong. Investigations are

continuing.

and about 50 Ibs.
fore considered

an examina-
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PPG’s answer to the college graduate’s question:

i

“Where will I be
10 years from now?”

The Pittsburgh Plate Glass Company is one of the foremost

Superintendent of Production
corporations in America.

Ohio State University, BS ME 1952
PPG is financially sound; it has an intensive research ! g .
¢ y : A : Industrial Relations Director
program; it has enormous production facilities; it has a klah BS C 1947

S : - ! : <l mmerce
wide diversity of products . . . and it has broad markets in Oklahoma A&M, 2

both industrial and consumer goods. Assistant Superintendent, Grinding and Polishing

Missouri School of Mines, BS ME 1949

PPG depends on intelligent, promising men to continue
its impressive record of growth. PPG believes in promoting ;i Y !
men from within its organization to fill the many positions Chief Industrial Engineer
of responsibility. Penn State, BS IE 1948

In PPG’s most modern glass plant in the world, now
under construction at Cumberland, Md., the key positions
are being filled from within the company. In the next
column are some of the new posts, and
backgrounds of the men.

Assistant Superintendent—Tank
Penn State, BS IE 1949

the educational Assistant Plant Engineer
University of Illinois, BS EE 1945

PPG needs career-minded graduates for its ever expanding operations

in glass, paint, chemicals, brushes, plastics and fiber glass.
For further information, contact Pittsburgh Plate Glass Company,
General Personnel Director, One Gateway Center, Pittsburgh 22, Pa.

PAINTS - GLASS - CHEMICALS BRUSHES - PLASTICS - FIBER GLASS

PITTSBURGH PLATE GLASS COMPANY

345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES
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}
Young engineers making news

at

Westcrn Electric’s primary job — which goes
"way back to 1882 — is to make good telephone
equipment that helps Bell telephone companies
provide good service. It's a very big job — and a
very important one — which calls for the pooling
of varied types of engineering skills.

New manufacturing processes and methods
are constantly required to produce better tele-

Richard C. Shafer, B.S. in i i i i
. , B.S. mechanical engineering at Lehigh, 5 SOrPReg PR e a0 y sHor
vab one of 16 engineers assigned to one of Western Electric’s pl?oncs, better central office equipme n.t, b tter
‘?”gheS; post-war projects — developing manufacturing tech- wires and cables, new types of electronic equip-
niques 3 : p 0 s s il :
g producing (with great precision!) the tiny but ment to keep pace with the nation's ever-growing
g transistors which are already causing a revolution in j :
electronics. need for more and better telephone service at
low cost.

In addition to doing our job as manufacturing
unit of the Bell Telephone System, Western
Electric is busy producing many types of elec-
equipment for the Armed Forces. Here
ngineers of varied training are
t work in connection with the
¢ fire control systems, guided

tronic
again, young €
doing importan
manufacture of rada
missile systems and special military communi-
cations systems.

Pa
of :\':r‘yﬁ;l:ihord, B.S. M.E. at the University
Ealop Wl was one of a team that helped
s esterf\ s new electroforming
with Copper Iccuhng steel telephone wire
& Operotir' eﬂf’ and brass in one continu-
Rmcs. on. HIS. job: to.deve|op conductor
e .cnneollng. equipment and electro-
ation and circulating systems.

Bo :
A ibz\"‘ipe"" (at right), an E.E. from Texas
ofWeS"ér; ;ne o feV.el'cl hundred members
ese F.EF ectric's Field Engineering Force.
world_'w'o"krf‘e" can be found all over the
Navy and A" ing most closely with the Army,
B ir ‘Force—cdvising on the instal-
plex of Peration and maintenance of com-
ectronic equipment made by W.E.
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" (A message from |BM—where progress is engineered,)

Who gets the most

exciting assignments

in electronics?

The answer is young engineers at IBM—long a leader
in computer engineering.

Perhaps you, too, would find it challenging to
solve problems similar to these typical and
recent IBM problems:

Design and development. Develop a magnetic core
memory using transistor drive circuits. This
involved a study of the characteristics of cores

as a load, of the arithmetic portions of the

> machine as a source of information to control

the core driving circuits, and of the pulse
characteristics of transistors.

i

Manufacturing. In magnetic core storage units,
three or more wires must be woven through every
core in the array, each a tiny doughnut less than
1/10 of an inch in diameter. This weaving process
was a tedious, painstaking hand-operation—a far
from desirable method. The development of a rapid
automatic assembly method was necessary to attain
economic volume production.

Field Engineering. Assume responsibility for
performance and maintenance of an entire computer
system (composed primarily of electronic equipment)
in one of today’s most vital defense projects.

In addition to exciting assignments, young engineers
at IBM find the kind of advanced facilities,
stimulating associates, and climate which encourageé
personal progress and achievement. If your
abilities thrive on challenge, IBM offers you
unlimited opportunity to make important and
rewarding contributions.

FOR FURTHER INFORMATION about IBM, see
your placement director or write to W. M. Hoyt,
INTERNATIONAL BUSINESS MACHINES CORP.,
590 Madison Avenue, New York 22, N. Y.

Plants and Labs located at Endicott, Poughkeepsie,
and Kingston, N. Y.

Producer of electronic
IBM data processing machines,

electric typewriters, and

electronic time equipment.
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MACKINAC BRIDGE

(Continued from page 7)

ducible in the laboratory under controlled conditions
for theoretically maximum pressure is 23,000 pounds
per lineal foot. We multiplied this higher figure by
five, and we designed the piers to be safe for a hypo-
thetical, impossible ice pressure of 115,000 pounds per
lineal foot, in addition to all of the usual, conventional
factors of safety followed in the best engineering
practice.

With the maximum possible ice pressure multiplied
by five, and the safe foundation pressure divided by
four as a basis for design, the combined factor of safety
is twenty for the design of the piers against any pos-
sible ice pressure. For still further safety against any
possibility of ice damage, the concrete of the piers is
protected by steel sheet piling, steel caissons, and
armor plate.

Because the public had been told that no structure
could resist the force of storms at the Straits, the design
was made ultra-safe against wind pressure. The great-
est wind velocity ever recorded in the vicinity is 78
miles per hour; this represents a wind force of 20
pounds per square foot. We multiplied this force by
2% and designed the bridge to be ultra-safe against a
wind pressure of 50 pounds per square foot.

The Most Stable Suspension Bridge

The main span at Mackinac is a suspension bridge,
which is inherently the safest possible type of bridge.
The stiffening trusses are 38 feet deep, or 1/100th of
the span length. This is the same ratio adopted (after
years of exhaustive aerodynamic tests) for the pro-
posed Severn River Bridge in England, and 68 percent
greater than the ratio of the Golden Gate Bridge.

Even without this generously high depth-ratio, the
Mackinac suspension span would have more than
ample aerodynamic stability. In fact, by utilizing all
of the new knowledge of suspension bridge aero-
dynamics, the Mackinac Bridge has been made the
most stable suspension bridge, aerodynamically, that
a5 ever been designed.
, This result has been achieved, not by spending Tnil-
ons of dollars to build up the structure (in weight
an. stiffness) to resist the effects, but by scientific
aeslgn of (he cross-section to eliminate the cause of
erodynamic instability. The vertical and torsional

ae : A Sl
.rofiynamlc forces tending to produce oscillations are
eliminated.

0 [:2 n:;portaflt feature contributing this high degree
SpaCerO anamlc stability is the provision of wide open
edge | fetweell the stiffening trusses and the outer
eet; of the roadway. The trusses are spaced 68
ing o part and the roadway is only 48 feet wide, leav-
en tgellfspa(;es 10 feet wide on each side, f(.)r the full

isg P of the suspension bridge. The eﬂectlvex.iess of
the cature was demonstrated to the profession by
€ Writer in 1940, and this feature has since been used

n the cong . :
© construction or reconstruction of all large sus-
Pension bridg o6

FO F 1 E . 1

e r further perfection of the aerodynamic stability,
equiv: : e ael c sta ,
Quivalent of a wide longitudinal opening 1s pro
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vided in the middle of the roadway. The two outer
lanes, each 12 feet wide, are made solid, and the two
inner lanes and the center mall (24 feet of width) are
made of open-grid construction (of safest, most im-
proved type). Wind-tunnel tests have confirmed the
high aerodynamic stability of this design of cross-
section, combining the two outer openings with an
opening in the middle of the roadway.

In addition to the foregoing design features yielding
assured aerodynamic stability, maximum torsional
stability has been secured by providing fwo systems
of lateral bracing, in the planes of the top and bottom
chords, respectively. (This feature has recently been
added on the Golden Gate Bridge at a cost of
$3,500,000.)

The Mackinac Bridge represents a triumph of the
new science of suspension bridge aerodynamics. The
design was predetermined scientifically in final form.
Now, two years after determination of the design and
award of construction contracts, extensive wind-tunnel
tests have finally been completed on a large-scale
dynamic model of the bridge. No modification of the
design has been found necessary or desirable. The
wind-tunnel tests show conclusively, as predicted by
the writer, that the Mackinac Bridge, as designed, has:

1. Complete and absolute aerodynamic stability
against vertical oscillations at all wind velocities and
all angles of attack.

2. Complete and absolute aerodynamic stability
against torsional oscillations at all wind velocities and
all angles of attack.

3. Complete and absolute aerodynamic 'stability
against coupled oscillations (combining vertical and
torsional) at all wind velocities and all angles of
attack.

Professor F. B. Farquharson states in his report that:
“Tests at angles of attack up to 20 degrees zu_nd over
the full range of velocities availablc '(19’1 mllv?' per
hour) have failed to develop any indication of insta-

bility.”
What Makes It Big

The total length of the bridge (including the ap-
proaches) is 96 444 feet (5 miles and 44 feet).

i 5 -horages,

The total concrete in the substructure (anc 765,

iers eand foundations) is 445,000 cubic yards. Of this

Emodnt, 355,000 cubic yards are placed under water.

i 5 ables
weight of the steel superstructure (cables,
ahan - ) is 66,500 tons.

structural steel, and roadway) .
The 33 spans are carried on 34 piers. The two main
piers are carried down to depths exceeding 200 feet.

z 1 70 feet of
v 19 through 140 feet of water anc ;
(()\lf):lr)urden, and Pier 20 through 100 feet of water

and 105 feet of overburden.)

£
The substructure contract
600, awarded to the Merritt-Chapman

i ( tural steel and
erstructure contract (structura ; ,
The)S;;P$44 532,900. This is the largest single con-

lump sum) is $25,735,-
& Scott Cor-

cables
(C(mtinued on page 55)
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John E. Young is working toward his B.S. in chemistry from Cali-
fornia Institute of Technology this June. He has maintained honor
standing in classwork while serving on the school newspaper, il.l t.he
debating society, and as treasurer of the student body. John is in-
terested in chemical research and development.

John Aaron answers:

John Young asks:

How does
research
differ from
development

work at Du Pont?

\Vcll, John, it’s hard to define the difference in a w
will satisfy everybody, because one always finds a lot
lapping between research and development w
people agree that there are differences,
quence. Research work comes first, becau
jectives is to establish or discov.
supply the foundation for ne
other words, rese,

ay that
of over-
ork. But most
especially in time se-
1se one of its main ob-
er new scientific facts that will
w industrial developments. In
arch men seek new knowledge about mat-
ter, generally working with small quantities of it.
Development work comes later, and Du Pont has two main
types. First, there is new process development. Here scientists
and engineers modify, streamline, and augment the findings
of research so that new chemical products can be profitably
made on a large scale—or existing products can be made by
newer and more efficient methods. Pilot-plant and semi-works
operations are usually included under this heading.

Second, an important kind of deve
toward improvement of existing pro
the men study how to obtain yield i
ucts, increase outputs, and solv
arise. This may require ¢
us back to the ove

lopment work is directed
cesses and products. Here
ncreases, utilize by-prod-
e sales service problems as they
onsiderable research, and that brings
rlapping I previously mentioned.

There are genuine differences,
similarity, too—especiallyin the cor
and creative effort. T think you
velopment work are
Du Pont.

John, but a good deal of
istant need for imagination
Il find that research and de-
equally challenging and rewarding at

er
John B. Aaron worked for Du Pont as "it:;";:)m
laboratory assistant even before he gradua i e
Princeton with a B.S. in 1940. After military se i
obtained an M.S.Ch.E. from M.LT. and retut‘) oL
Du Pont in 1947. Over the years he has had maﬂ? C ‘.)nent
tunities to observe Du Pont research and deve 3&0]_ ot
work. Today John is process and me‘t]lt:dS S'Ul-)e;:mi Fin-
the Philadelphia Plant of Du Pont’s Fabrics
ishes Department.

WANT TO KNOwW MORE about u'or‘lnvng u;ztl;
Du Pont? Send for a free copy of * (hlt}mlcauu
Engineers at Du Pont,” a booklet U{al i; s ?ca
about pioneering work being done in ?‘ ?ﬂ:m
engineering—in research, process devel opnp 0";
production and sales. Write to E T duBld
de Nemours & Co. (Inc.), 2521 Nemours Blag.
Wilmington 98, Delaware.

REG. U, 5. PAT. OFF.
HEMISTRY
BETTER THINGS FOR BETTER LIVING...THROUGH C

st " n yision
Enjoy “Du Pont Cavalcade Theater” on Tele
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Build your future

on these

3 Growth Industries...

THERE 1s much talk today about growth companies. Allis-
! C_halmers is one of them, supplying machinery for three
basic industries—manufacturing, construction and power.

Therein lies an opportunity for you, since Allis-Chalmers
builds many types of equipment.

e for a manufacturing industry that must increase output $3.5
billions by this time next year.

e for the construction industry that is destined to spend many
billions of dollars on highways in the next ten years.

« « . for the electric power industry that will double its capacity
by 1956.

Here’s what Allis-Chalmers offers to Young Engineers:

A graduate training course that has been a model for industry
since ‘1904. You have access to many fields of engineering:
Electric power, hydraulics, atomic energy, ore processing.

There are many kinds of work to try: Design engineering,
application, research, manufacturing, sales. Over 90 training
stations are available with expert guidance when you want it.
Your future is as big as your ability can make it.

Or, if you have decided your field of interest and are well
qualified, opportunities exist for direct assignments on our
engineering staff.

In any case—learn more about Allis-Chalmers. Ask the A-C
manager in your territory, or write direct to Allis-Chalmers,
Graduate Training Section, Milwaukee 1, Wisconsin.

MANUFACTURING — There are 51 Allis-
Chalmers motors in this lineup of machine tools
designed for high automobile production.

CONSTRUCTION—Crushers like these from

Allis-Chalmers process the enormous quantities of
aggregate for the booming construction industry.

nﬁ“””\‘

POWER GENERATION—Allis-Chalmers 1s
helping meet growing power demand with equip-
ment such as this 150,000 kva transformer.

‘Plunfs and Sales Offices
iy - all over the World

March 1956
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HOW

HERCULES

HELPS...

IN HEAVY TRAFFIC AREAS like this, floor tiles
must be built to take a beating. Whether the
tiles are of the rigid, mastic type or flexible
flooring based on rubber or vinyl, Hercules
Neolyn®, Mastolyn® or Staybelite® resin
can contribute to lower processing costs and
better wearing qualities. The wide variety of
properties offered by these resins assures that
there is one best suited for every floor tile
formulation.

APPLY SCIENTIFIC KNOWLEDGE

#& MORE THAN 17,000 VOLUMES of scientific

literature and tens of thousands of com-
pany research reports will be housed in this new $1,000,000 Technical Information

Lcnh»r.u[ the Hercules Experiment Station near Wilmington. In addition, the struc-
ture \\111‘[;1'”\1&' quarters for the many technical specialists who serve the scientific
i ‘ma seds of o sreules receare aff. i y i

nformation needs of the Hercules research rl.lﬂ—llmklllg the Center one of the

nation's most complete information services to an industrial research organization.
&

HERCULES POWDER COMPANY

968 Market St., W ilmington 99, Del. Sales Offices in Principal Cities

SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS,

ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS,
EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS.
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WHICH HAD THE TREATMENT? The clean, un-
splintered piece has been treated with He.n‘"]l‘i
Paracol® wax emulsion, making it POSSMC 10
use every inch of lumber that has been pre-cut
at the mill. The untreated piece (top) 1s badly
“checked” and a portion of the end must be

; : b s B =
discarded before it will be suitable for u'

pusTRY

CHEMICAL MATERIALS FOR IN

Spartan Engineer



MACKINAC BRIDGE

(Continued from page 51)
tract the United States Steel Corporation has ever
received; in fact, it is the largest single contract in
the history of bridge engineering.

Although the suspension bridge appears to dwarf
the other spans, continuous-truss spans of notable
length are used over a secondary gorge in the
crossing. Twenty spans over the deep portions of the
waterway range in length from 560 to 330 feet. These
span lengths were economically determined by the
deep and massive piers required to withstand the ice
pressure ( with the large factor of safety adopted).

The use of the Prepakt method for placing concrete
in the foundations for the Mackinac Bridge has en-
abled a new world’s record to be established for under-
water concrete placement from a single floating plant:
6,250 cubic yards in a 24-hour day.

The wonderful progress that has been recorded on
the work despite all difficulties has been made pos-
sible by the cooperative teamwork of officials, engi-
neers, and contractors. On this project we have been
fortunate in working with the Mackinac Bridge Auth-
ority, under the chairmanship of Prentiss M. Brown.
This Bridge Authority has been outstanding for cali-
ber, for competence, for judgment, for integrity, and
for ability to put a project through despite all obstacles.
Under this inspiring leadership, no effort is being
spared to produce the finest, safest and most beautiful
bridge that money, skill and brains can build.

MEXICO

(Continued from page 15)

tory) that can be put under up-to-date systems of
cultivation.

In one of his first messages to the country our presi-
dent indicated that the basic objectives of the govern-
ment is to strive “for a more equitable distribution of
the national wealth in order to unite the people around
the principle of social justice which has been a perma-
nent aspiration.” By following a logical plan, this
government certainly is doing its best to lay the
foundation on which shall rest the future prosperity
of the country. This plan is including an integral de-
velopment of agricultural resources, the construction
of thermal and hydroelectric plants, a better network
of communications, terrestrial, maritime, and fluvial;
all being carried on at full speed.

EE: “Well, what would you like to drink?”
Coed: “T guess I'll have champagne.”
EE: “Well, guess again!”

&

= £

The girl on the bus was reading about birth and
death statistics. Suddenly she turned to the man be-
side and said, “Do you know that every time I
breathe a man dies?”

“Very interesting,” he returned. “Why don’t you
try Sen Sen?”

INDUSTRIES THAT MAKE AMERICA GREAT

TRANSPORTATION...

FREEDOM’S GIANT

.We sometimes become so bemused with
IIs astronomical facts and figures that we
are apt to regard the transportation in-
dustry as an end in itself.

_But transportation has grown into a
giant because it represents the translation
Into reality of some basic precepts of de-
Mmocracy . . . freedom to think, freedom
to buy and sell, freedom to move about
as Wwe please. The resultant interchange
of ideas, people and goods has inevitably
led to the development of large-scale,
°fﬁclem transportation. It is thus no ac-
cident that history’s greatest democracy
should also have history’s greatest trans-
Portation system to serve it.
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The transportation industry itself ha‘s
never lost sight of its basic origins. Qogng-
zant of its responsibility to the nation, it
has always reinvested large arr}ounts _of its
earnings in plant expansion, in engineer-
ing, in research—all for the development
of better and more efficient methods,
machines and conveyances. That is w.hy
American cars, planes, ships and trains
are able to supply their services so effi-
ciently and abundantly. i

The science of steam generation for
power, processing and hea_ting _in the
transportation industry has likewise kept
pace with the demand_ for greater effi-
ciency. B&W, whose boiler desicns power

such giant vessels as the S. S. United
States, continues to invest large amounts
of its own earnings in research and en-
gineering to discover better ways to gen-
erate steam for ships and trains, for
power plants and factories. The _Babcock
& Wilcox Company, Boiler Division, 161
East 42nd Street, New York 1 NGYs

N-202

BBCOCI(

 aWILCOX | ..
B s —— e

55



NEW DEPARTURES OF TOMORROW

TOMOR;&)W: Yo &id;;;l The machine types and hustles your letters to the mail. Electronics does it all. '
Think of dashing through your correspondence with this in:\ogmary
scribe! It converts your voice into electronic impulses which IYPe;
micro-record, fold, insert, seal, address and stamp letters almos
as fast as you can dictatel L
It's just a notion now! But when some foresighted enginfier W°r'sht
out, you can bet New Departure will be called in to design the :;ﬁ
ball bearings to keep these intricate parts working 5.m°°t Ye:
New Departure works with engineers right from the plann.lng i 'agn
to develop the exact bearing for even the newest departure in desigh-

NECTICUT
NEW DEPARTURE e DIVISION OF GENERAL MOTORS o BRISTOL, CON

(JM =
m ,‘KW\

e
NOTHINGO ROLLS LIKE A BA

TODAY: I dictating instruments, New Departure N E w
ball bearings contribute to compactness of design
and operating efficiency. They hold moving parts in

alignment—reduce wear—require no upkeep,

BALL BEARINGS

>6 Spartan Enginee!



o Another page for

The bomb that’s built not
to explode

This cylinder is called an accumulator. It's
used in aircraft to store hydraulic pressure,
principally for raising and lowering landing
gear and wing flaps. Its working pressure
amounts to 3,000 pounds per square inch—
so great that faulty material or construction
would cause the accumulator to burst with
the deadly power of a bomb. The manufac-
turer was having trouble with variations in
the strength and quality of the steel being
used. Defects showed up after machining.
Rejects were running at a high rate.

The manufacturer called in metallurgists
of the Timken Company for help in solving
the problem. They recommended a certain
analysis of Timken fine alloy seamless steel
tubing, specially heat-treated for this appli-
cation. Result: since switching to Timken
fine alloy steel, the Company reports each
accumulator can be tested safely at 6,000
pounds per square inch—twice its working
capacity—and that rejects are now a rarity.

Want to learn more about steel
or job opportunities?

for more information about the ex-
cellent job opportunities at the

Some of the engineering problems

you'll face after graduation will in- e
volve steel applications. For help  Timken Company, send for a copy

in learning more about steel, write of “This is Timken.".Address: The
for your free copy of “The Story of  Timken Roller Bearing Company,
Timken Alloy Steel Quality.” And Canton 6, Ohio.

MIKEN

TRADE-MARK REG. U.5. PAT OFF.

Fine Alloy
.

RAPHITIC TOOL STEELS AND SEAMLESS TUBING

)

SPECIALISTS IN FINE ALLOY STEELS, G

i
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WHAT'S THE TREND
IN PRODUCT
DESIGN?

It affects your future
as a development engineer

NDUSTRY'S forecasts predict con-

stantly growing competition for cus-
tomers. As a result, tomorrow’s designs
will be based on two major premises:
dependability and cost.

With rising costs of materials and
labor, industry is searching for ingen-
ious engineers to show them how to
develop and manufacture their prod-
ucts at a profit . . . and still keep selling
prices down.

The engineer who knows how to use
materials like welded steel to eliminate
unnecessary cost will command key
positions in industry. Welding holds
the answer to many design dilemmas
where costs must be cut and products
made stronger, more rugged.

FORMER
CONSTRUCTION
Cost 85¢

WELDED STEEL
DESIGN
Cost 65¢

The example shows how one machine
component has been made more dur-
able. .. yet the cost was cut from 85¢ to
G5¢ a piece. Because of steel’s higher
strength, greater rigidity and lower
costs, similar reductions in cost are pos-

sible in virtually all products now made
from gray iron.

Latest design ideas in changing over
parts trom gray iron to steel are avail-

able to cnginecring students by writing

THE LINCOLN ELECTRIC COMPANY
Cleveland 17, Ohio

The u'brld'xwl_arges.' Manufacturer of
Arc Welding Equipment

58

BARE PLUTONIUM SPHERE...

UNIVERSITY OF CALIFORNIA
OB ALAMON SCINTIFIC LABORATORY
(Cowrasct W 7403 4a 36}

LOW ALAMOS, MEW MEXKO

CRITICAL

oS

o+

--where scientists and engineers, working
with some of the Western World’s finest
equipment and facilities probe the un-
known and seek answers to tomorrows
problems.

The Laboratory’s program for pioneering
in nuclear and thermonuclear power and
nuclear propulsion, ranks in importance
with the Laboratory’s continuing an'd
ever expanding achievements in atomic
weapons research and development.

The delightful small city of Los Alamos 1s
situated among the pines on the lower
eastern slope of the towering Jemez
Mountains—an ideal community and 911-
mate in which to live and raise a family.

For employment information contact
your Placement Office or write

DEPARTMENT
OF
SCIENTIFIC PERSONNEL

Division 7

scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA
LOS ALAMOS, NEW MEXICO

Spartan Engineer



EMPLOYEE

(Continued from page 21)
young people have a tendency to hang on to the
first job long beyond the time when they should have
quit for their own good.

One should quit when self-analysis shows that the
job is the wrong job—that, say, it does not give the
security and routine one requires, that it is a small-
company rather than a big-organization job, that it
is at the bottom rather than near the top, a specialist’s
rather than a generalist’s job, etc. One should quit
if the job demands behavior one considers morally
indefensible.

One should also quit if the job does not offer the
training one needs either in a specialty or in adminis-
tration. A job in which young people are not given
real training—though, of course, the training need not
be a formal “training program”—does not measure up
to what they have a right and a duty to expect.

But the most common reason why one should quit
is the absence of promotional opportunities in the
organization. That is a compelling reason.

I do not believe that chance of promotion is the
essence of a job. In fact there is no surer way to kill
a job and one’s own usefulness in it than to consider
it as but one rung in the promotional ladder rather
than as a job in itself that deserves serious effort
and will return satisfaction.

The absence of promotional opportunities is
demoralizing. And the sooner one gets out of a
demoralizing situation, the better. There are three
situations to watch out for:

The entire group may be so young that for years
there will be no vacancies.

Another situation without promotional opportuni-
ties is one in which the group ahead of you is uni-
formly old—so old that it will have to be replaced
long before you will be considered ready to move up.
The only organization that offers fair promotional
opportunities is one in which there is a balance of ages.

And finally there is the situation in which all
promotions go to members of a particular group—to
which you do not belong. Some chemical companies,
for instance, require a master’s degree in chemistry.
Some companies promote only engineering graduates,
some government agencies only people who majored
in economics, some railroads only male stenographers.
On the whole there are proportionately more oppor-
tunities in the big organization than in the small one
But there is very real danger of getting lost in the
big organization—whereas you are always visible in
the small one. A young man should therefore stay in
a large organization only if it has a definite promo-
tional program which ensures that he will be con-
sidered and looked at. This may take several forms:
it may be a formal appraisal and development pro-
gram; it may be automatic promotion by seniority
as in the prewar Army; it may be an organization
structure that actually makes out of the one l.)lg
enterprise a number of small organizations in which
everybody is again clearly visible (the technical term
for this is “decentralization”).
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Let me repeat: to be promoted is not essential,
either to happiness or to usefulness, To be considered
for promotion is.

Your life off the job

I have only one more thing to say: It is also neces-
sary that you have a meaningful life outside the job,

I am talking of having a genuine interest in some-
thing in which you, on your own, can be, if not a
master, at least an amateur expert. This something
may be botany, or the history of your county, or
chamber music, cabinetmaking, Christmastree grow-
ing, or a thousand other things. But it is important
in this “employee society” of ours to have a genuine
interest outside of the job and to be serious about it

I am speaking of keeping yourself alive, interested,
and happy during your working life, and of a per-
manent source of self-respect and standing in the
community outside and beyond your job. You will
need such an interest when you hit the forties, that
period in which most of us come to realize that we
will never reach the goals we have set ourselves when
younger.

The man who will make the greatest contribution
to his company is the mature person—and you cannot
have maturity if you have no life or interest outside
the job. Our large companies are beginning to under-
stand this. It will make you happier, it will make
you more effective, it will give you resistance against
the setbacks and blows that are the lot of everyone.

Being an employee means working with people;
it means living and working in a society. Intelligence,
in the last analysis, is therefore not the most important
quality. What is decisive is character and integrity.

There are many skills you might learn to be an
employee, many abilities that are required. But funda-
mentally the one quality demanded of you will not
be skill, knowledge, or talent, but character.

For years the bum slept under bridges and in
ditches. Then one day he switched to culverts and

became a man of distinction.
° o o

Her lips clung tenaciously to his . . . once more she
had forgotten to remove her chewing gum.

o o O

Runyan was busily engaged with a spade in the
mud beside his car when a stranger hailed him.

“Stuck in the mud?” asked the stranger.

“Oh, no,” he exclaimed cheerily, my motor just died
and I'm digging a grave for it.”

A man who horses around too much may some day
find himself a groom.
o e o
“Hey buddy, you got a watch; what time is it?”

“Quarter to.”

“Quarter to what?”
“gunno—times got so bad I had to lay off one of the

hands.”
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A Tower of
Opportunity

for America’s young

engineers with capacity for

continuing achievements in
radio and electronics

Today, engineers and physicists
are looking at tomorrow from the
top of this tower . .. the famed
Microwave Tower of Federal
Telecommunication Laboratories
...a great development unit of
the world-wide, American-owned
International Telephone and
Telegraph Corporation.

Here, too, is opportunity for
the young graduate engineers of
America . . . opportunity to be
associated with leaders in the
electronic field . .. to work with
the finest facilities . . . to win rec-
ognition . . . to achieve advance-
ment commensurate with
capacity.

Learn more about this noted
Tower of Opportunity...its long-
range program and generous em-
ployee benefits. See your Place-
ment Officer today for further in-
formation about FTL.,
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NEW DEVELOPMENTS

(Continued from page 29)

Safer Windshields

Safer, ice-free aircraft windshields now are being
built as the result of a 4%-year research program con-
cluded recently at the Armour Research Foundation.

The project was undertaken so designers could
specify failure-proof windshields that would never
shatter, but only crack under the worst military and
climatic conditions.

Two of several important developments resulting
from the project were:

1. A system was developed for measuring over-all
optical quality of windshields as they were affected
by imposed laboratory conditions. The system em-
ploys a rectifying plate that corrects for distortion
directly, thus alleviating the necessity of mathematical
corrective calculation after test photographs are made.

2. A windshield mounting employing a synthetic
fiber cloth was developed. The fiber, replacing alumi-
num in some applications, improved stress isolation of
the windshield, necessary in conditions of intense air-
frame distortion and vibration.

Most of the research was undertaken to find a pres-
sure-proof, distortion-free, anti-icing windshield that
would be satisfactory for global operation.

One experiment sought to keep the temperature on
the outer surface of the windshield at about 40 degrees
F. to prevent ice from forming.

In others, scientists had to consider air friction,
evaporation, thermostatic arrangements for controlling
the heat, stresses, and other complex factors.

Safety also entered the picture in the case of pres-
surized cabins or cockpits.

In order to establish design limits for concepts de-
termined throughout the program, engineers simulated
ﬂ@ght conditions, putting their windshields through
vigorous tests.

Experimental models were subjected to low tem-
peratures, thermal shocks such as might be encounter-
ed in flying into a super-cooled cloud, stresses caused
by the heat input in de-icing, more stresses induced
by cabin pressurization—still others due to airframe
distortion, speed, or air gusts.

To perform many of the tests, special heat transfer
and stress equipment had to be devised. Often water
was used as the heat transfer medium instead of air
because it is easier to control and regulate.

The stress analysis studies were similar to those
used by industry to achieve stronger, lighter machine
parts,

In one test, alcohol, cooled to 90 degrees below zero
F., passes across one side of a pane of glass. Heat, sup-
1).lied electrically, is stepped up slowly on the other
side until the temperature rises to about 500 degrees
F. and the glass cracks—like a milk bottle breaking
Wwhen filled with boiling water.

Although windshields never may meet these extreme
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temperatures in use, information on temperature dif-
ferences and resultant failure is valuable to designers
and engineers.

Benefits of the windshield research are expected to
be made available to civilians early next year.

New Plug for Oil Wells

A new and improved bridge plug for use in blanking
off oil well casing sections has been developed for the
petroleum industry.

The bridge plug is used when it becomes necessary
to seal off the perforations which are made in the
casing to allow the oil and gas to flow or be pumped
to the surface. This need might arise out of depletion
of the oil or gas sand, or a defective cement job, allow-
ing water from an adjacent sand to enter the casing.

A bridge plug must then be set in the casing im-
mediately below the perforations to provide a stable
base against which to pump cement to force through
the perforations for sealing. The all metal plug is
lowered into the casing on an electric wire line and
a charge of explosive contained in the plug is exploded.
The resultant expansion effectively seals the casing,
permitting the cement to be pumped down to seal the
perforations.

Of critical importance in the operation is absolute
control over the detonation of the explosive. Premature
firing would set the plug before it reaches its destina-
tion, making costly recovery operations necessary.

Since the plugs are sometimes set at depths as great
as 15,000 feet where temperatures reach up to 350
degrees, the insulating material on the electrical
detonating mechanism must have high heat-resistance.

Hycar American rubber is coated over the detonat-
ing unit. According to engineers, Hycar’s high heat-
resistance and excellent dielectric qualities have been
of vital importance to the accuracy and efficiency of

this product.

Mount Palomar’s ‘Horseshoe’

Plastic models of huge movable parts of powerful
generators and bearings are the subject of concen-
trated study. Among the demonstration models is this
e of the two principal bearings which sup-
port the mammoth 200-inch telescope atop Mt. Palo-
mar, near Pasadena, Calif. A research engineer here
moves the “horseshoe” with ease as oil is forced into
the pads—or receptacles—from the reservoir beneath
them. Without the oil, friction between the two sur-
faces, both on the model and on the telescope, \Yould
cause the bearing to stick firmly. Engineers (‘1e51gned
the flotation method so that with a film of oil, three-
thousandths of an inch thick. the huge 500-ton tele-
scope could be moved with a Y2-horsepower motor—
only slightly larger than the motor in a washing
machine. This oil flotation process 15 the same as is
sometimes used in construction of waterwheel genera-

tors.

replica of one

(Continued on page 63)
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to success as an ENGlNEER

1. AMBITION —it is assumed you have this in
abundance or you wouldn’t be where you are.

2. GOOD SCHOOL —you are fortunate studying
in a fine school with engineering instructors of national
renown.

3. THE AW.FABER-CASTELL HABIT—shared
by successful engineers the world over. It only costs
a few pennies more to use CasTELL, world’s finest
pencil, in 20 superb degrees, 8B to 10H. Choose from
either imported #9000 wood-encased, Locktite Refill
Holder with or without new Tel-A-Grade degree In-
dicator, and imported 9030 drawing Leads.

IMPORTED A W.FABER ~ ~ASTELL

IMPORTED A W.FABER = FASTELL

If you hope to be a master in your profession, use
CASTELL, drawing pencil of the masters. If your
College store is out of CASTELL, write to us.

AW.FABER-CASTELL

PENCIL CO., INC. NEWARK 3, N. J.

WANTED...
CIVIL, ELECTRICAL,
MECHANICAL

ENGINEERING
INSTRUCTORS

Marquette University offers you many advantages in the plan-
ning of your professional career. Such as: Excellent in-service
training for the instructor beginning his academic career

contact with industry in a metropolitan area noted for‘i.ts'
highly diversified manufacturing . . . summer employment

opportuni}ies .. . salaries up to 84300. ... and the cultural and
resort facilities of the Milwaukee area

You ca e ' f c li
' n develop your juture along academic lines
Your graduate education at q nearby

carefully from numerous industrial o

, by completing
state institution or select
penings available locally.

If you are interested - write, Dean, College of Engineering

MARQUETTE UNIVERSITY

MILWAUKEE, WISCONSIN

“May I have another cookie?”

“Another cookie what?”

“Another cookie, please?”

“Please what?”

“Please Mother.”

“Please Mother what?”

“Please Mother dear.”

“Hell no, you've had six al-
ready.”

Don’t be afraid to use your
brain, it’s the little things that
count.

He: “How about a kiss baby?”
Gold Digger: “Not on an emp-
ty stomach, sugar.”
" He: “Of course not—on the
mouth.”

She was only an oculists
daughter — Two glasses and she
made a spectacle of herself.

o o L4

An inspector making a tour of
an insane asylum noticed an in-
mate who had nothing on but
a hat.

“Why is it, my good man, that
you are not wearing your
clothes?”

“Well sir, nobody ever comes
here.” '

104 4

“Then why are you wearing
the hat?” f

“Well, somebody might.

& o »

A pinch of salt is greatly im-
proved by adding 2 glass ©
beer.

“Hello?” i
“Hello. is this Dr. Wasser
man?”
“Yes, it is.” .
“Are you positive?
E-3 -3 o

' ow
“May I have this dancer

3 ance with
“I'm sorry, I never dance W

e ith an
a child,” said she, with
amused smile. T
“Oh. a thousand pardon>

5 e it
said he. “I didnt know abot

your condition.

Spartan Enginée!



Solar Batteries

A pocket-size solar-powered radio receiver, weighing
only 10 ounces and capable of working more than
eight months in total darkness without recharging, has
been developed. Major advantages over solar-powered
receivers previously announced are size and length of
operation in absence of light.

It is pointed out that highly efficient solar batteries
such as those used in the receiver are still too expen-
sive to justify manufacture of devices in which they
play an important part. There are no immediate plans
for production.

The solar receiver will operate continuously in day-
light and will run 500 hours in darkness without
recharging. If used at the rate of two hours a day,
which is considered normal usage for a portable radio,
it would work for a minimum of 250 days in absolute
blackout.

Long operation in total darkness is made possible
by the use of a miniature storage battery which is
contained in a transparent plastic case along with four
transistors, seven solar cells and other components. The
case is 5% inches wide, 1% inches thick and 3 inches
high.

The present size makes it convenient for the user to
place the receiver in a suit pocket and to hear pro-
grams with a miniature ear-plug. The size could be
cut in half by substituting sub-miniature components
now in existence which were unavailable when de-
velopmental work was being conducted.

Only two manual controls are needed—a turn-on
knob which also adjusts volume and a knob for station
selection.

Under normal daylight conditions, light rays strike
the selenium cells which convert solar energy to elec-
trical current. The electrical energy travels directly to
transistors in the daytime, powering the receiver.
Simultaneously, the miniature storage battery builds
up a supply of energy to be employed when sun-
power is lacking.

Artificial light, such as a lamp containing a 100-watt
bulb, may be used instead of sunlight. Smaller artifi-
cial sources, such as matchlight or candlelight, do not
provide the necessary light power.

Solar Batteries for Household Use

Solar batteries of silicon probably will someday
furnish enough power for household use in sunny
areas, but do not appear practical for powering autos
and other vehicles.

There is enough surface area available on house
roofs to make this energy conversion method practical.
But the optical method would not provide sufficient
power for vehicles.

However, there is no way of predicting when such
systems would be economically feasible.

A practical type of solar energy converter might “be
made to yield up to three times home power needs “to
take care of emergencies, peak loads or protracted
spells of dark weather.”
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This capacity might also have to be increased to
take care of the fact that the efficiency predicted for
such household solar batteries would not be feasible,

The sun-gathering surface of such a solar converter
would take up 30 to 100 square feet to produce enough
household power.

This area and more is very easily attained on a
roof, with most home roofing areas running in the
order of 1,000 square feet. Thus, given a good supply
of high-purity silicon and mass production methods,
there is no technological reason why such a system
should not work.

ALUMNI

(Continued from page 39)

was transferred to Pittsburgh as a Metallurgical Engi-
neer. He has recently been named Vice-President of
Research and Development of Crucible Steel Com-
pany of America.

During World War 11, Dr. Day held down the dual
posts of consultant to Detroit industries using steel
in ordnance work and consultant to the chief of ord-
nance in connection with the nation’s steel helmet
program. He is now a member of the Military Ord-
nance Department Metallurgical Advisory Committee
for Large Guns, and the American Ordnance Associa-
tion Committee for Small Arms and Ammunition. He
is a former chairman of the Chicago Chapter A.S.M.,

CHRISTIAN F. BEUKEMA, 10

Christian F. Beukema, Civil Engineer, formerly asso-
ciated with U. S. Steel Corporation’s raw materials
division in Pittsburgh, was named President of Michi-
gan Limestone Division in Detroit, on February 3,
1955.

A native of Grand Haven and a graduate of State in
1940, he joined Michigan Limestone at Rogers City,
Mich., serving in the field of maintenance and con-
struction engineering.

In 1941, Beukema was called to active Army duty,
advancing to the grade of major before returning to
Michigan Limestone in 1945 as construction engineer.
In 1949, he went to U. S. Steel’s headquarters in Pitts-
burgh as special assistant to the late John G. Munson,
vice-president—raw materials, in the planning of a
long-range program of iron ore develnpment'f()r the
corporation. In this connection he spent considerable
time in South America promoting the interests of the
Company.

In 1951, he was advanced from the post of senior
staff assistant in raw materials division to the post of
director of planning in the same division. In 1954, }w
was made Vice-President of Michigan Lm?estone, with
headquarters in Detroit, Michigan, and in .Febru‘ar).',
1955, he was promoted to his present position. Chris
is active in alumni affairs and is a frequent campus

visitor.
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Editorial

Sometime or another—every one of us here at college has contemplated,
or been asked the question of just why we are enrolled in this institution
of higher learning. Invariably the answer or the prime reason given is to
obtain an education. This seems to be an oversimplification. College is
looked upon by many to be a period of preparation for life. This outlook
leads to serious negligence. There are other aspects of our development that
we cannot afford to neglect during our four-year stay at college.

Upon graduation from high school the ties of home are severed. De-
pendence gives way to independence. We begin to live. Our destiny falls
entirely into our own hands. You are one of those who chose college as
your next step. Not for the education as an end, but as a means to success.

Your struggle for that end begins at this point. This "struggle” is what we
refer to as "life.”

We are now “living.” Not preparing for "living.” The governing rules
are not the same as those of the previous period. Responsibility becomes
heavy. Punishment replaces reprimand. We live by the same rules as
society in general dictates for its older members. Education appears in a
different light. We are not excused for our actions on the grounds of igno-

rance. We are expected to know, and if we don't, we suffer the conse-
quences.

College students are prone not to acknowledge this fact. Doing well in
their studies is believed to be the basis for measuring progress. In our pres-
ent status, it is only one factor. Our everyday actions are just as much a
part of success. Relations with other people may very well be more im-
portant. Though intangible, it may take more time and practice to learn
the art of good human relations than it does to master your studies. Yet stu-

gients 'will procastinate this art until graduation and spend excessive hours
in their rooms with the books.

. In our society, good citizenship is expected of the leaders. But students
will repder themselves immune to the effect of current events and ignore
Fhe daily newspaper. They feel no need to be informed on the happenings
in the outside world.

A characteristic of the successful man is participation in community
affairs. Our communi

: ty offers opportunity for recognition and practice.
Relqtlyely felw take advc_mtage of this opportunity. However, these same
participants in extra—’cumcular activities will probably be the future leaders
in their post-graduation communities.

.Even our personal habits are subject to the standards of this society we
exist within. If success is based on more than financial gain, and we aspire

}o be lecrdelrs, thgn we must learn now to acquire those qualities that are
ooked for in their leaders by the followers.

H.N.

Spartan Engineer
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