


I Experimental turbine model
for exploration of fluid flow
in wind tunnel

OPPORTUNITIES for Creative Junior Engineers to work
on research and development of Gas Turbines

Wind tunnel for testing model
shown above

Testing wood model of
axial flow compressor

Here is an opportunity to get in “on
the ground floor” in the new gas
turbine industry which promises to
revolutionize transportation motive
power on land, at sea, and in the air.

Westinghouse needs many grad-
uate engineers with training in en-
gineering mathematics, mechanics,
thermodynamics, aerodynamics,
metallurgy, or combustion engi-
neering.

Young men with technical train-
ing will find an outlet for their
creative ability in the research and
design of gas turbines and  their
component parts.

Here are typical activities: Flow
research on bladed compressor and
turbine structures, diffusers, and
nozzle passages—theoretical analysis
of gas turbine cycles—study of vibra-

tion and stress problems—combus-
tion chamber design and research
with all fuels—research and perform-
ance testing of the finished product.

Graduate engineers selected by
Westinghouse will work in modern
laboratories in the Philadelphia area
—completely equipped with the fin-
est of research and testing facilities
and coordinated with the Westing-
house Research Laboratories at East
Pittsburgh, Pa.

If you are interested in asso-
ciating yourself with the new gas
turbine industry, secure a Westing-
house Application Blank from your
Dean of Engineering and mail it
promptly to: Supervisor, Technical
Employment, Westinghouse Electric
& Manufacturing Company, 306
Fourth Ave., Pittsburgh 30, Pa.

Westinshouse

Plants in 25 Cities

Offices Everywhere




The plane that had o
e /fs face Nfted /

The B-25 Mitchell bomber has always been a tough baby. ’
And when they lifted its face and gave it a 75 mm. gun for a

nose, they made it even tougher! There was only one draw-

back: Quantity production of that special cannon. It might ‘
have been serious—if a foundry hadn’t found out how to

cast the cannon breech rings instead of machining them. And

here Carborundum played an important part by supplying

the right grinding wheels to improve and speed up produc-

tion of these rings.

It was more than fifty years ago that indus-

try bought its first manufactured abrasive
grinding wheel from Carborundum. Today,
industry uses abrasives by Carborundum
everywhere from foundries, machine tool,
aviation and automobile plants to furniture

and shoe factories. That is why a working £
knowledge of abrasives is a good thing to -
have. Write us today for a complete set of 25
free bulletins on the First
Principles of Grinding. The
Carborundum Company,
Niagara Falls, New York.

-

g
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POWDER
OF LIFE

This is a handful of penicillin.
Yesterday it was amber drops of liquid excreted

by penicillium notatum or common mold.

Today it is a powder ready to be shipped to some
battlefield.

Tomorrow it may save a life.

In a great measure the triumph of penicillin is a
triumph for air conditioning and refrigeration.

At Cheplin, Hayden, Lederle, Pfizer and Reichel
—mass producers of penicillin— York-built air con-
ditioning systems keep the nurturing tanks at just
the right temperature for proper growth.

After the golden drops are extracted from the
parent mold, York refrigeration takes over.

‘The liquid penicillin is frozen enabling evaporation
to take place in a high vacuum at temperatures low
enough to keep alive the bacteria-killing properties
of the drug. The result is the stable powder that you

see above.

Although penicillin has been put on a mass pro-
duction basis, research still goes on. Scientific medi-
cine will certainly discover new types of disease-
killing molds and develop new and better methods
of production.

Just as certainly the science of cool-
ing will match their efforts with the
necessary equipment to perform the
tasks they require.

York Corporation, York, Penna.

Y‘)RK REFRIGERATION AND AIR CONDITIONING

HEADOQUARTERS F OR

MECHANICAL

COOLINGE SINCE 1885
CoLORADO ENGINEER—November, 1944



Ttee

s COLORADO

Editor
[
Engineer
DENZIL PAULI

Business Manager VOLUME XLI, No. 1
. No.

CIRCULATION 1,900 NOVEMBER, 1944

Contents

AR ERANSPORTATION: it oo s oo e o i 7
Wayne S. Beattie
Diior or et
PHERED: ERAGCTICE. SCHO0L: - ohios s s s i il 9
Charles A. Hutchinson, Jr.
EDITORIAL STAFE PosT-WAR ENGINEERING EDUCATION AND THE
HUMANITIES ... ... SR R iR R s 11
Don Brereton_____________Assistant Editor Lloyd A Bi?aghaw
Don Ahremdt___.______ Campus News Editor
Jim Miller—__.__________Alum News Editor R DEANS PAGE o s e e 13
TBTrah s Sl e e News Briefs Editor Dean C. L. Eckel
W SalNyland o2 Te nmn Editorial Advisor CAMPUS NEWS 15
Don Ahrendt
Staff Assistants
FREie o INERNENT NBWER = s = e e 17
Ellis Williams Walt Wheeler Jim Miller
Raymond Howe Pauline Giarratano
Bae - BNGINEERS PATL =~ e nn et 18
ATMHOGRAMSS i e v L S i - e s 19
Ellis Williams
BN B RIBES 2 S aresra et a2l e i el 22
Leon Brin
G CANe T hh st e et - S R e B e e 42
— O C———————————
BUSINESS STAFF COVER—GLASS TEST APPARATUS
Research is seldom wasted. This research set-up deter-
Herbert Hubbard .. _—___ Asst. Bus. Mgr. mines by heat and cold what type paper serves best as insulat-
Phil: Morgan__. - - -/ Advertising Mgr. ing layers in electrical condensers. To prepare for this test, a
Bob Vandergrift.________ Boulder Adv. Mgr. glass blower in the_ “Yestiln_ghouse Re-searc_h laboratories worked
K Ml Circulati Mt for two weeks sealing 16 tiny condensers in glass vacuum tubes .
e e e dECALHE Ve strong enough to withstand temperature extremes ranging from
Wendell McLaughlin___________ Staff Ass’t. 300 degrees below zero Fahrenheit to 250 degrees above. The
extreme cold was produced by liquid air, and the heat was
National Advertising Representative c_al_lsed by a burnel.'. Eleptrical instruments recorded the ef-
Littell. Murr & Barnhill ficiency of the various kinds of paper used as separators in
ALEel, VULTAY, armal the condensers. —Cut Courtesy of Westinghouse.
ENGINEERING COLLEGE MAGAZINES ASSOCIATED
John W. Ramsey, Chairman

EASTMAN KODAK COMPANY
Rochester, New York

Arkansas Engineer Marquette Engineer Oregon State
Colorado Engineer Michigan Technic Technical Record
Cornell Engineer Minnesota Technolog Pennsylvania Triangle
[1linois Technograph Missouri Shamrock Purdue Engineer
FACULTY ADVISORY BOARD Towa Engineer Nebraska Blue Print Rose Technic
Towa Transit N. Y. U. Quadrangle Tecl%vEngm%e;ing News
W. S. Beattie, Chm. i Kansas Engineer Ohio State Engineer Wayne gineer
R I Downin,gc %— LS E?)Iff;nd Kansas State Engineer Oklahoma State Engineer Wisconsin Engineer
L. A. Bingham C. H. Prien PRICE: $1.00 PER YEAR

Entered as second-class matter March 9, 1916, at the Postoffice at Boulder,
Colorado, under the Act of March 3, 1879. College of Engineering,
University of Colorado

Published Four Times a Year, on the Fifteenth of November, January,
March and May by the Students, Faculty, and Alumni of the
v College of Engineering




i

12318 pun v Savbur sD
abny yons (¥ ur auY s uns,,




Air Transportation in the
Post War World

By WAYNE S. BEATTIE

Professor of Mechanical Engineering

University

NY program looking to conditions in the post-

war period must consider the place which air
transportation will play in the years ahead. War
periods are in themselves emergency periods, and it
is difficult to predict post-war practices from condi-
tions existent in years of war. To a comparable
degree, the use of pre-war conditions to predict
post-war practices leads to only partial conclusions.
By extrapolation of these trends, however, we may
be able to throw some light on the picture.

We may be reasonably certain of some things.
There will be more extensive inter-continent travel,
trans-oceanic travel, and inter-United States travel.
Of these, our greatest interest will be in the day
by day going and coming, the getting from here to
there and back again in these United States. Here
will arise most often the necessity of deciding
whether we shall choose air travel or surface travel.

Taking a glance at pre-war travel, we find
that in the five-year period preceding Pearl Harbor
the average coach or bus trip was less than eighty
miles; first-class rail trip 390 miles; airplane trip
380 miles. The average revenue per passenger-mile
for these three classes of travel was, respectively,
1.75 cents, 2.80 cents, and 5.00 cents. However, in
any comparison between revenue from air travel
and from surface travel, allowance must be made
for the difference in air distance and surface dis-
tance between points. In practically all cases air
distances are less than surface distances, although
there are rare exceptions, such as are found be-
tween New York and Philadelphia, where the air
distance is actually greater than the rail distance.
In some instances, depending on location and ter-
rain, the difference may run as high as thirty per-
cent, whereas in others there is no appreciable dif-
ference. It would be fair to assume as a national
average that surface distances are eighteen percent
greater than air distances. This, then, would give
a comparative revenue per passenger-mile of 2.07
cents, 3.30 cents, and 5.00 cents.

It is interesting to note that in the five-year
period before Pearl Harbor, inter-city rail travel
decreased by six percent while the ratio of air travel
to the total travel by air and by Pullman increased
from one in three hundred to one in forty. Never-
theless, up to the end of 1940 the airplane had made
only slight inroads on the total travel; and had
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all air travel been returned to the rails, it would
have resulted in less than a four percent increase
in rail travel.

As late as 1941 people in general were not
ready to use air transportation, and in deciding
whether to go by airplane or by train it was neces-
sary to weigh the factors encouraging air travel
against the discouraging factors. The factors en-
couraging decisions to travel by air included speed,
possible saving in cost, direct travel without change,
and prestige of air travel. Factors discouraging air
travel included fear, possible cancellation of the
flight trip, undependable time of arrival, time and
cost of getting to and from the airport, and air
sickness.

Speed is becoming more and more an import-
ant factor in travel, but the speed advantage of air
travel will depend largely on locality and distance.
Greensburg, Pennsylvania, is thirty-two rail miles
from Pittsburgh and it requires forty-five minutes
to get to Pittsburgh by rail. Greensburg is served
by a scheduled feeder pickup airplane which makes
the trip to the Pittsburgh airport in thirteen min-
utes. If Mr. Smith from Greensburg is going to
take the trunk-line plane from Pittsburgh to Wash-
ington he will save one and one-half hours by using
the feeder plane. If, however, Mrs. Smith is going
shopping in downtown Pittsburgh she will save no
less than one-half hour by travelling by train.
From New York to Philadelphia train travel has a
time advantage over air travel. Baltimore is 184
miles from New York, and from the business dis-
trict, the two travel methods require the same
elapsed time. However, a comparison of air travel
to fastest surface travel between New York and Los
Angeles shows sixty hours by rail against twenty
hours by air. Traffic surveys by the Civil Aero-
nautics Board indicate that the part of the total
passenger travel which moves by air tends to in-
crease with increase in distance up to 1000 miles,
but remains fairly constant after that.

In 1941, average travel speeds over the United
Qtates were: freight trains and busses, seventeen
miles per hour; first-class trains, thirty-six miles
per hour; scheduled airlines, one hundred ten miles
per hour. You say speed up the trains. Higher
train speeds have been demonstrated. Fifty years
ago the Empire State Express averaged 112 miles
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per hour on a short run. Ten years later the Penn-
sylvania line reported an average of 124 miles per
hour on a six-mile test run. Five years ago a Ger-
man three-car Diesel-powered train averaged 124
miles per hour on the 186-mile run from Berlin to
Hamburg, and on a 55-mile stretch averaged 133
miles per hour. The Santa Fe Superchief main-
tains parts of its run on a schedule of 108 miles
per hour.

Higher train speeds will be realized in the near
future. However, important increases in speed will
necessitate sweeping changes in roadbeds, rails,
track curves, signal systems, and rolling stocks
even possibly requiring the use of double-track
systems because of the problems of using a single
signal system for the slow and the fast traffic, and
because curves banked properly for fast trains are
not satisfactory for slow trains. The change-over
to meet the requirements of high speeds would in-
volve the investment of billions of dollars, and might
reflect in an upward adjustment of passenger-mile
costs. It is inherently more difficult to speed up
surface travel than it is to speed up air travel.

Travel cost becomes a vital factor in predict-
ing the extent of air transportation. One of the
salient facts about air transportation is that it is
transportation. The fact that it has been associat-
ed with what we call air-mindedness, that it has
been glamorized and pictured as a distinct method
of transportation is purely incidental. It will justi-
fy itself only in as far as it satisfies the basic re-
quirements of transporting swiftly and safely, and
pleasantly and economically.

In analyzing relative cost of air travel and
surface travel, business travel and pleasure travel
may require a different approach. If business time
is chargeable, then air travel may prove more at-
tractive where significant amounts of business time
are lost while travelling. In general, up to the
present time surface travel has proven more eco-
nomical for day-time trips of 200 miles or less, and
night trips of 600 miles or less. For trips involv-
ing distances greater than these there would appear
to be more advantage to air travel. Comparing
air travel to Pullman travel, it is found that costs
between New York and Washington are definitely
in favor of rail travel. From New York to Chicago
travel costs are: airplane, $50.09; train $46.78. On
this trip no loss of business time is considered.
From New York to Los Angeles comparative costs

are:
8

AIRLINES FIRST CLASS RAIL

Mickel it e ey $153.49 $111.33
Meals and Tips...__. 13.90
Lower Berth ... 28.68
Eaxihe == v s 2.05

Total eesi g il $155.54 $153.91
Business Time Lost 20.00 62.50

(at $2.50 per hour)

Total $175.54 $216.41

While there is little difference between the two
methods of travel from the point of out-of-pocket ex-
pense, the saving in total cost is distinetly in favor
of air transportation. With the establishing of an
eight-hour over-night schedule between New York
and Pacific coast points, the advantage will become
even more favorable to air transportation.

On the side of factors discouraging air travel
brief consideration will be given to: fears, cancella-
tion of scheduled trips, and air sickness.

Fears have been historic in all new methods of
travel, being in many cases more pronounced in
members of the family or employer than in the one
who travels. Admitting that three-dimensional
travel has inherently more possibilities of danger
than surface travel, let us inquire just how danger-
ous air travel is. Civil Aeronautics Board reports
covering scheduled airline flights for the year 1943
show twenty-three fatalities in 1,650,000,000 pas-
senger miles flown. This represents approximately
one fatality in 72,000,000 passenger miles. Statisti-
cally, then, one would have to live to a ripe old age
and travel much to meet his first air accident.

Cancellation of scheduled air trips has been
a right reserved by the airlines, and it has proven
very inconvenient at times. An outstanding ex-
ample of this was the cancellation, because of weath-
er conditions, of all flights out of New York the
four days immediately before Christmas in 1940.
With the unlimited fund of experience in instru-
ment flying coming out of the war, flight cancella-
tions give promise of being reduced to a fraction
of pre-war figures.

As long as we deal with human kind we shall
have problems of travel sickness. It has always
occurred to a degree in travel on land and on the
sea, as well as in the air.  Medical research has
contributed much to its solution. More scientific
construction; better sound proofing; and better
loading arrangement have been vital in reducing
air sickness. Reports from airline statistics for
the year 1942 show that only one passenger per
1000 suffers from altitude; one in 1800 from ear
trouble; and one in 2500 from nervousness.

The question naturally arises as to how much
air travel there has been, and how much we may
expect in the future. The following table is de-

(Continued on page 30)
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The Pueblo Practice School

By CHARLES A. HUTCHINSON, JR.

B.S. (Ch.E.) 1944

PROBABLY the questions that present them-
selves more frequently than any other quanda-
ries to the students of the Engineering school are
“What does industry mean to me, and how is the
theoretical knowledge I am now acquiring to apply
to actual situations?’ Universities and colleges
throughout the country have made valiant efforts
to present answers to these problems through lab-
oratory studies of various sorts and courses in the
practical application of theoretical knowledge. Un-
satisfied, however, with these methods, the Univer-
sity of Colorado has adopted a system that is practi-
cally unique in the western part of the United
States. This ultimate step in the preparation of
undergraduate engineers for the world of industry
is he University of Colorado School of Chemical
Engineering Practice. This school was orginally
inaugurated at the Great Western Sugar Company
plant in Johnstown, Colorado, but, when the govern-
ment closed this plant because of the war, the prac-
tice school became a thing of the past with no im-
mediately appearing possibility of reopening until
after the war. This came as a blow to the Chemical
Engineering Department of the University, for it
eliminated the best method for presenting to the
students the practical knowledge that is of such

AS. V-12 TU.S.N.R.

great value. A remedy for the situation was imme-

diately sought, and, through the diligent efforts of
the faculty, a second practice school was tentatively
established at the Minnequa plant of the Colorado
Fuel and Iron Corporation in Pueblo, Colorado.
Shortly thereafter, contracts for the permanent in-
stallation of this school were agreed upon, and Dr.
George 0. G. Lof, associate professor of Chemical
Engineering, once again took over the task of direct
supervision.

A question must now naturally arise to the ef-
fect that if this school is of such value, in what
way does it prove its worth? Probably each person
that has anything to do with the school would give
an answer to this entirely different from anyone
else’s. Fundamentally, however, all of these an-
swers would explain that it is an outlet for the theo-
retical knowledge gained by the students in previous
“book’ courses, it is a method for developing the
student’s ability to associate with plant men, and,
perhaps most important, it shows the students what
may be expected of them in industry.

But once again, this doesn’t tell much of the
school. This may be accomplished by following one
cyele in the operation of the Pueblo school from the
time the students start their eight-week course until

Ramon Hood (left) and Charles Hutchison (center), are taking tests of temperatures in sintering ma-
chines, while Carl Pinamont (right), is recording data.
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the labs and shops are finally closed to await the
next session. At the very beginning, the labora-
tory, work-shop, classroom, and office were con-
structed and equipped. These places, which practi-
cally become the home of the students for their stay
at the school, are situated at one end of a bank of
coke ovens. It is here that all oral reports are given,
all preliminary construction accomplished, and
studying and other necessary work done.

The laboratory is the first part of their new
surroundings that the students see, for before any-
thing may be started in the plant proper, the work-
shops, etc., must be placed in order. Only then
does the actual work of the practice school get atten-
tion.

The first week of work at the plant consisted
of several conducted inspections of the plant and
numerous individual inspections of the various op-
erations. From the information thus attained, com-
plete flow-sheets were drawn including all appa-

Don Gunther (front), and Al Look (center), are testing the
volume of gas produced at coke oven battery “C”, while Russ

Kenney, (back), records their findings.
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ratus and materials involved in the production of
steel and its products. The complexities of the fu-
ture tests and experiments were now evident to the
students for practically all operations involved quan-
tities that plant officials deemed impossible to meas-
i If the next seven weeks comprising the balance
of the practice school session were to be described
under a heading such as “The Lives of Practice
School Students”, without exception, the students
would rise and claim that one has to be crazy to
call such an existence “living”. Sleep was rapidly
becoming an unknown quantity, and the heat of the
furnaces began to take its toll. The tests that were
conducted during this period covered the major por-
tion of the plant. The preliminary short practice
investigations included such studies as the quanti-
ties of gases produced in the coke-oven banks and
the blast furnaces. the temperature of grates in the

(Continued on page 24)

Tom Nevins making analysis of
coke gas to help determine relative
efficiencies of batterieg i, Dol 2 i
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Post War Engineering

Eduecation and the Humanities
By LLOYD A. BINGHAM

Associate Professor of Electrical Engineering
University of Colorado

NGINEERING education has the following
major responsibilities.*
(a) It is responsible to the public for seeing to
it that the students emerge from college with
an attitude and background appropriate to ef-
tective citizenship as professional men.
(b) It is responsible to industry for education-
al programs suitable for professional person-
nel in engineering and management.
(¢) It is responsible to the engineering profes-
sion for the maintenance of proper educational
standards and the inculcation of ethical atti-
tudes and conduct among it graduates.
(d) Finally, it is responsible to the students
themselves for an educational program in which
they will be treated as individuals and helped
to achieve maximum development of mind and
character.

Question: If we agree with the above state-
ments, should we advocate that engineering stu-
dents be required to take the equivalent of one aca-
demic year in a designed sequence of university
courses dealing with the humanistic-social studies?*

The responsibilities of the engineering educat-
or, as listed above, mean that he must be concerned
not only with the scientific-technological develop-
ment of the student, but also concerned with what
is often known as the student’s general culture.

In discussing the quality of the output of our
ehgineering colleges, many have assumed that the
cultural development of a student is measured large-
ly by the number of courses he has taken in the
humanistic-social stem during his four undergradu-
ate years. It has often been suggested that a stu-
dent who has taken a “narrow technical course” is
uncultured in proportion to the deficiency of the
humanistic-social studies in his curriculum. Data
which contradict this assumption will be presented
later in this article. These data indicate that other
means to culture, exclusive of formal university
courses, contribute significantly to the total educa-
tion of many engineering students. Emerson, in
his essay “Culture”, listed as the “means to culture”
the following elements: education, books, compan-

* Statements and recommendation of a committee of the
Society for the Promotion of Engineering Education, Journal
of Engineering Education, May 1944.
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ionships, personal accomplishments, cities, and soli-
tude.

Concrete definitions of education and culture
are given by Dr. A. N. Whitehead, mathematician
and philosopher, in his essay “The Aims of Educa-
tion.” He writes: “Education is the acquisition of
the art of the utilization of knowledge. Culture is
activity of thought, and receptiveness to beauty and

-humane feeling. Scraps of information have noth-

ing to do with it. A merely well-informed man is
the most useless bore on God’s earth. What we
should aim at producing is men who possess both
culture and expert knowledge in some special direc-
tion. Their expert knowledge will give them the
ground to start from, and their culture will lead
them as deep as philosophy and as high as art.”

The record of engineering graduates in indus-
try indicates that the traditional engineering cur-
ricula have been reasonably successful in providing
education in the technical field, since students have
apparently acquired the art of using technical
knowledge. Dr. R. H. Spahr, as director of Gen-
eral Motors Institute, stated that of 235 college-
trained presidents in leading American industries,
151 were trained in engineering colleges and 84 in
colleges of all other types. Considering the fact
that the number of graduates of all other types of
colleges is many times greater than the number
from engineering colleges, he concluded that the
probability of an engineering college graduate be-
coming president of an American industrial organ-
ization was 10-20 times as great as the same proba-
bility for a man of different college training. He
stated further that if we consider all officers in
American industrial organizations, including fi-
nance, production, engineering and sales, the proba-
bility of an engineering graduate becoming an offi-
cer was 25-30 times greater than this probability
for a man of different college training.

Do engineering courses have value in the field
of general culture, if we accept Dr. Whitehead’s
3-part definition of culture? Obviously it is possi-
ble for any university course, regardless of depart-
ment within the university, to be so taught that it is
devoid of all cultural value, even to requiring no
activity of thought. Engineering courses usually

have the reputation of requiring activity of thought
H;




in the scientific field. Also, they can be taught so
as to develop some receptiveness to the beauty of
concise mathematical statement and the elegance of
mathematical operations, as, for example, finding
the area under a curve by means of integral calcu-
lus. There is certainly beauty in the exactness and
order of physical phenomena. Considering the ac-
tivities of engineers in harnessing natural forces
to the service of mankind, abolishing human slavery
by labor saving machines, protecting man from the
perils of floods, droughts, fire, and transportation,
and reducing unemployment by the creation of new
industries, engineering courses should develop some
receptiveness to humane feeling.

How do engineering seniors measure up in gen-
eral culture after pursuing traditional four-year
curricula in which they concentrate on fundamen-
tals in the scientific-technological stem instead of
devoting 25% of their studies to the humanistic-
social stem period. The Carnegie Foundation for the
Advancement of Teaching sponsored a 10-year study
called the Pennsylvania Inquiry. The report was
published in 1938 after conducting a large number
of tests and carefully analyzing the results. Nearly
45,000 different individuals in Pennsylvania took
one to three 8 or 12-hour examinations prepared
and graded by college professors teaching general
science, language, literature, fine arts, and social
studies. Originally, those in charge of the study
planned to excuse engineering students from taking
the tests, as they thought it would be unfair to them
on account of the concentration of these students
on science and engineering during the last two
years of the usual engineering curriculum. How-
ever, at the last minute, it was decided to require
essentially all students seeking the baccalaureate
degree to take the tests. Consequently, over 1,100
engineering students took the tests along with about
9,000 other college students. It is claimed that “no
comparable mass of trustworthy information as to
the product of American higher education has ever
been brought together.” The 400-page report,*
with over 100 involved charts, substantiates this
claim.

In the Pennsylvania Inquiry, the “college senior
examination, an inventory of the baccalaureate
mind”’ consisted of four three-hour tests. Of the
questions, 21% were on mathematics, physics, chem-
istry, biology, geography, astronomy, and science
methods, 33% were on language, literature, and fine
arts, 469% were on social science including ancient
civilization, pre-industrial civilization, and modern
civilization. In this battery of examinations, there
were 580 engineering students among the total of
4,566 examinees. These engineering students, as a

* «The Student and His Knowledge,” Bulletin 29, Carne-

gie Foundation for the Advancement of Teaching, 1938.
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group, led all other groups in their scores.
other groups included those seeking degrees in arts,
ation, business administration, science, and phi-
losophy. Another test was known as “the general
culture test.” As the name suggests and the report
states, one objective in this test was to eliminate
more advanced special topics such as mathematics,
physics, and chemistry, which subjects favored high
scores by certain curriculum groups of examinees.
In this test the questions were 28.3 % on history and
social studies, 27.2% on translated literature from
languages other than English, 23.9% on general
science, and 20.6% on fine arts. Again the engin-
ecering students, in the 7 schools of the 49 partici-
pating, led all other curriculum groups.

educ

These above results amazed the non-engineer-
ing educators who conducted the study. They stat-
ed in the report that selected minds, while specializ-
ing in the third and fourth years, will keep up and
extend their general education provided a positive
cultural attitude is recognized and emphasized by
the institution in such a manner as to encourage
them. It was an engineering student who made the
top score of the state in the general-culture test.
When interviewed by the examiners, he ascribed his
knowledge in general culture not to local opportun-
ities, but to a constant and diligent study of the Sun-
day edition of the New York Times.

Neither the engineering graduate nor the grad-
uate of any other college possesses enough culture
for the best interests of the public. Well need to
understand better the social and economic world in
which we live. All men need to be more receptive
to humane feeling if future wars are to be prevent-
ed. Most engineering educators would like to see
their students take more of the humanistic-social
courses and there should be incentives set up to en-
courage students to take more work in this stem.
In the past and now, the number of these courses
which a student could take has been limited only
by the number of years the student could afford to
invest. But, assuming the student can afford only
four years in the university, might it not make for
higher efficiency in the educational process to leave
the present distribution of studies between the sci-
entific-technological stem and the humanistic-social
stem substantially unchanged in the engineering
curricula? Various arguments supporting this view
are presented in the following paragraphs.

The core of fundamental scientific knowledge,
which students must be able to use on entering the
modern engineering profession, has reached formid-
aple dimensions and is continually expanding. En-
gineering education should devote more time, rather
‘{:han less, to the study of these fundamentals. Dur-
ing the last two decades, on advice of engineers in

(Continued on page 32)
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The Dean’s Page

BY DEAN C. L. ECKEL

LTHOUGH war experience has not indicated

the need for radical modification, post-war en-
gineering curriculums will vary quite appreciably
from pre-war curriculums. If the recommendations
of the Society for the Promotion of Engineering
Education’s Committee on Engineering Education
after the War are followed the principal changes
will involve the inclusion of more of the humanistic-
social studies, a more positive indoctrination in
civic and professional responsibility, and an increas-
ed emphasis on graduate study and research.

SECONDARY EDUCATION

It has become increasingly clear that secondary
education, especially in mathematics and science,
must be strengthened if it is to be used as prepara-
tion for collegiate engineering education. Large
numbers of students with high scholastic aptitudes,
selected for engineering training through the aid
of Army and Navy qualification tests, have failed
to make good largely because of poor preparation
in mathematics and science. The results of these
tests also show wide variation in the quality of sec-
ondary school preparation in various parts of the
country and indicate the need for better coordina-
tion between secondary and collegiate education.
Furthermore, evidence in the war training programs
clearly indicates the need for greater selectivity.
The tests for determining scholastic attainment and
engineering aptitude have been greatly improved,
and they are likely to be used more extensively
by the engineering profession.

UNDERGRADUATE TRAINING

At the University of Colorado, post-war under-
graduate engineering curriculums are being drawn
to fit the needs of those students who prefer to fol-
low the usual pattern and graduate in eight semes-
ters with the baccalaureate degree, those who are
preparing for careers in the operation and man-
agement of industry, and those who are fitted for
unusual scientific and creative accomplishments and
will work for an advanced degree.

In general, the first three years of all these
programs will be quite similar with only the varia-
tions that are in accord with the major branches of
engineering. For the regular and industrial groups
of students, the last two semesters will be different
in nature and functional purpose. The regular
eroup will concentrate on studies in the scientific-
technological field while the industrial group will
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give major attention to matters relating to produc-
tion and operation. The content of humanistic-
social studies will be essentially the same for both
groups, as will the total time (eight semesters) to
earn the baccalaureate degree.

For the scientific and creative group, the last
two semesters will provide more fundamental prep-
aration in scientific principles and methods than is
needed for the general run of students. This pro-
gram will be longer in duration than the others and
will involve one year or more of advanced study
leading to a graduate degree.

SCIENTIFIC AND HUMANISTIC STEMS

The scientific-technological and the humanistic-
social stems are currently recognized as major divi-
sions in engineering education.

The objectives of the scientific-technological
division include a mastery of fundamental scientific
principles and a basic knowledge of a branch of
engineering, together with an understanding of the
engineering method, ability to recognize and pre-
sent significant results of engineering study, and an
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interest in continuing professional development.

The aim of the humanistic-social division of
studies is to inculcate an understanding of our so-
cial organization and of the effects of science and
engineering on it, recognition of and ability to
analyze social and economic elements of engineer-
ing problems, ability to organize thoughts logically
and to express them in written or oral English, a
development of moral, ethical and social concepts
essential to a satisfying philosophy and an appre-
ciation of the factors that contribute to a full life
of service.

The Society for the Promotion of Engineering
Education at its meeting in June, 1944, adopted
the above-mentioned committee’s report in which it
is proposed that a minimum of approximately twen-
ty percent of a student’s educational time be given
to a designed sequence of humanistic-social studies
extending throughout the four undergraduate years.
The studies which fall in this group are found in
the fields of history, economics, government, liter-
ature, philosophy, psychology and fine arts. Of
greater importance is the acquisition of ability to
understand and analyze the essentials of an eco-
nomic, social or humanistic problem, and to appre-
ciate the relationship of such problems to the engin-
eering profession. The student should be required
to read, to question, and to express the results of
his efforts in oral or written form both in academic
and life situations. To accomplish this will require
faculties with more than ordinary ability to stimu-
late engineering students in these areas through the
student’s interest in engineering problems. Briefly,
the old formal expository methods are not likely to
be successful. The success of the venture into this
area of study is conditioned on sympathetic treat-
ment by both faculty and administration officers,
but it will depend largely on the teacher.

The breadth of the field of engineering and
consideration of the aims and purposes of an en-
gineering education make clear the difficulty of
achieving the goal in the limited time available. It
is quite clear that our entire educational program
will have to be scrutinized for the purpose of elim-
inating all dead wood and concentrating on essen-
tials. In a word, streamlining will be necessary.

Proper selection of subject matter influences
the attainment of mastery of fundamentals, but de-
velopment of power to apply basic principles de-
pends largely on the method of instruction. Gen-
eral principles and basic concepts are taught in the
fields of physics, mechanics, fluid mechanics, elec-
trical circuits, and thermodynamics. Empiricisms
are studied in the laboratory, and derived principles
and specifications are taught in courses such as
structural design, electrical machinery and heat
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Students must learn to appreciate that

power. ; S -
facility in the application of principles is based on

thorough understanding of these tools of engineer-

ing thought. The young engineer must lea;‘p to
integrate the application of these laws, as§11mpt10ns,
data, and specifications so as to accomplish the de-
sired result safely and economically. The art of
engineering thus requires a combination of resource-
fulness, skill, judgment, and experience which at
times almost amounts to intuition.

Processes of instruction are: lecture-recitation,
laboratory, and design. Methods of instruction and
use of these processes in presenting a course as an
integrated whole will vary with individual teachers.
The engineering method, discipline in engineering
habits of work, and the cultivation of creative
ability are objectives of all engineering education.

GRADUATE WORK AND RESEARCH

Colleges of engineering should offer instruction
in the existing knowledge of science and the arts,
and they should also participate in the creation and
dissemination of new knowledge.

In the past the College of Engineering at the
University of Colorado has conducted its under-
graduate program on a high plane, but, in common
with many institutions, it has not been equally
effective as a major agency for the training of re-
search workers in basic technological research and
in applied science. In the past, creditable gradu-
ate work has been accomplished at the master’s
level, but with the development of the Engineering
Experiment Station and attendant opportunities for
engineering research, the College of Engineering
proposes to offer a rigorous treatment of advanced
engineering science. A program of research in co-
operation with certain regional industries and na-
tional agencies has been inaugurated and gradu-
ate scholarships and research fellowships are avail-
able for advanced students.

PROFESSIONAL IDEALS AND ETHICS

Appreciation of engineering ideals and ethics
is of tremendous importance. National engineer-
ing societies and state registration boards have pro-
mulgated and stand ready to enforce standards of
qualifications and of conduct; consequently, the cul-
tivation of professional ideals and obligations has
assumed increased importance in engineering edu-
cation. And even beyond these, there lies a moral
obligation to place excellency above quantitative con-
siderations, loyalty above individual aspirations,
and service above personal gain. Through attitudes
such as these comes pride in membership in the en-
gineering profession with devotion to its ideals and
cheerful acceptance of its recognized obligations.
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Campus News

By DON AHRENDT, C.E. '46

A. S. C. E.
At the last meeting of A.S.C.E. officers elect-

ed for the November term are:

President oo b0 M. H. Gardner
Vice-Presidertes coiiiensiceiais o o v R. L. Lisco
TP eaSIITeY s o s S R Sy S et R. M. Powell
Seerefary: s Limn  EE S a e W. L. Weaver

The presentation of the Ketchum award to the
outstanding graduating Civil Engineer was made at
the annual dinner at Blanchard’s
Lodge, October 7. The banquet this
yvear also served as an occasion to bid
farewell to the Marines who were civil
engineers here.

The many distinguished guests present includ-
ed the following: M. C. Pirnie, A.S.C.E. President;
H. S. Crocker, honorary member and ex-A.S.C.E.
President; G. T. Seabury, Secretary A.S.C.E.; J. E.
Jagger, Assistant Secretary A.S.C.E.; S. Wilmot,

Mgr. of Pub. A.S.C.E.; H. Peckworth, Assistant’

Secretary A.S.C.E.; F. Thomas, Vice-President
AS.C.E.; A. J. Ryan, contact member; Dean I. C.
Crawford, U. of Mich.; Dr. S. O. Harper, chemical
engineer U.S.B.R.; Prof. Breed, M.I.T., and Cap-
tain Roberts.

Dean Dyde gave the address of welcome and
Prof. Raeder introduced the guests. Col. H. S.
Crocker, in a short speech, told of his association
with Milo S. Ketchum, one-time Engineering Dean
at C.U., in whose honor the award is made. The
Ketchum award of a junior membership in A.S.C.E.
was made to Ewalt P. Anderson, naval trainee.
A.S. M. E.

After a period of relative inactivity, the stu-
dent branch of the American Society of Mechanical
Engineers was reorganized with the following offi-
cers:

President o a2l bt ace i Tom Taylor
Mice-President = i o i Bob Belknap
Proasuter ol mn e G Willard Bair
Necretayy v w0l Lo R Tom Kiddas
Eaeulty=Adviser s aaate Professor Mallory

Because of the rapid turnover among naval
trainees, sophomores and juniors have been encour-
aged to become members more than here-
? tofore.
@@ During the July term of 1944 speak-
& ers discussing various topics of interest
to mechanical engineers were presented,
supplemented by films. D. J. McQuaid spoke on
the new “air view” drawing process which he has
developed. F. C. Allen, Bureau of Reclamation,
brought some films showing the construction of
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Boulder Dam and power developments for the city
of Seattle. Mr. E. A. Froese of the York Ice Corp.
explained some of the quick freeze installations
made in the West by his company.

The long-standing feud between the civils and
mechanicals came to a climax when the A.S.M.E.
challenged the A.S.C.E. to a softball game. The
civils lost 8-5 after a bitter struggle. A joint pic-
nic followed and a good time was had in spite of
the inclement weather.

In the near future the A.S.M.E. will hold elec-
tion of officers, and a joint meeting of the C.U.,
Mines, and Colorado A & M branches is tentatively
planned.

Pl TAU SIGMA

The summer term proved to be a busy one for
Mu chapter of Pi Tau Sigma.

Eta Kappa Nu was challenged to a softball
The members immediately accepted and the
affair took place on Varsity Field with
a fine turnout from both organizations.
Pi Tau Sigma fortunately emerged the
victor.

In August nine men were tagged
with the traditional red and blue rib-
bons. Pledge books were then circu-
lated and during the late afternoon of
September 8th these men became members. They
are: LeRoy R. Cain, Richard C. Morrow, Robert B.
Rogers, James R. Miller, Lucas J. Kimes, Reid S.
Barker, Rowland E. Brown, Kenneth C. Gruber, and
Leo R. Buroker.

After initiation a banquet was held at the Al-
bany Cafe. Professor Beattie was speaker of the
evening, delivering an enlightening talk, “By Train
or by Plane.” The evening was concluded with a
bit of dancing at Memorial.

The chapter regrets losing the following men
among the graduating seniors: Edward E. Adams,
Kenneth B. Green, Herbert E. Johnson, Thomas W.
Kidd, James B. Backlund, James E. Howard, and
Charles Schmidt. :
ETA KAPPA NU

Eta Kappa Nu, national electrical honorary, on
August 11, 1944, initiated the following pledges:
Isaac Cullick, George D. Doty, Raymond R. Fillen-

berg, Richard J. McCoy, William B.

game.

Otto, and Lester E. Weinberger. The
banquet following the initiation was
held at Wayne’s Cafe at which Robert
W. Devore presented the evening speak-
er, Justice Wiley B. Rutledge, who gave
an informal speech on the responsibil-
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ity and debt of the engineer to society.
The officers for the present school year are:

Prasidentiossis e et - J. Richard Minden
NiceeBresident 20 i u TG0 TRl e Isaac Cullick
Recording Secretary_ Raymond R. Fillenberg
Corresponding Secretary..______.________. Jack E. Bridges
Praasurer fesso iy apvailun oo William B. Otto
BrideerBditorrsiss T o tate s oo Lowell E. Hadley

SIGMA TAU

Early in the July term, Sigma Tau general en-
gineering honorary, pledged and initiated five jun-
ior engineering students: LeRoy R. Cain, J. Richard
Minden, Leon T. Silver, Charles R. Walk-
er Jr., John A. Wilson, and Henry A.
Winter. Charles H. Prien and Charles
A. Wagner were initiated as honorary
members of the fraternity. After the
initiation a dinner was held in honor of
the new members. Charles A. Wagner
gave the principle talk of the evening.

At the last meeting of the term new officers
were elected for the coming college year.
PreSident o2 soacs B Slanains Vb John A. Wilson
Nice-President s e bl o8 Palmer W. Carlin
Secrebany i it TR e J. Richard Minden

ALPHA CHI SIGMA

At the last election new officers were elected
as follows:

Masher: Alehemist= ieemisaa v oo Joseph Perrella
Vice Master Alchemist.____.___________ Harry Hoyt
Reporter ___ e L Rl Paul Cronkhite
Recorder - =nzfiry ol Sdu i AET James Pollock
Wragnurericide eoh s S EAl sl e i o John Wilson
Master of Ceremonies..______ Duane Ragsdale
Alumnis Seeretarye v st il James Rath

Due to the lack of eligible men, Alpha Chi Sig-
ma did not pledge any men in the July term; how-
ever, pledging is expected to take place in this term.
CHI EPSILON

Chi Epsilon, Civil Engineering honorary, re-
cently initiated the following men: LeRoy Davis,
Max Hueftle, Farnum Kerr, Joseph Loop-
er, Blake Mackin, William Myers, and
Roland Rautenstraus.

The initiation ceremonies were held
September 12 in Memorial and were fol-
lowed by a banquet at Wayne’s Cafe. The
guest speaker at the banquet was F. O.
Repplier, civil engineer and former naval

officer.

New officers for the next year are:
President =t smliidino st v ooy Lee Silver
VicePresident st s 0o e sbilining s Don Ahrendt
Secretary ... : —..Blake Mackin
Breasurers: coa Saanteiie . S relig Dalton Brown
Associate Editor of the Transit............ LeRoy Davis

Chi Epsilon subscribed $25.00 to the College of
Engineering Alumni Graduate Scholarship Fund.
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TAU BETA PI

Tau Beta Pi, honorary engineering fraternity,
pledged the following men last term: Ewalt Ander-
son, Willard E. Bair, Richard Binder, Jack Bridges,

Palmer Carlin, Ralph Clark, Kenneth

S/ Green, Leonard Greger, Everett Irish,
=fir3  John Minden, Joseph Perella, John Wil-

son, and Henry Winter. Initiation on
August 18 was followed by a banquet at
Wayne’s Cafe, at which Dr. George Lof
spoke on the research work on solar ener-
oy which is earried on under his direction. Dr. Lof
was elected an honorary member.

The officers who are to carry on the activities
of this fraternity are:

[

Brosident e rasnis S G Herbert Hubbard
VicesProsident - bt s B Charles Walker
Becording Seeretary = e niy = in e Everett Irish
Corresponding Secretary........... .. Joseph Perella

PI MU EPSILON

The newly elected officers of Pi Mu Epsilon
were selected from the members initiated last June:

Precident o e SeiEani Saata e na il Floyd Becker
NeccPresident s aie b mum e i s el s Niels Beck
Socrelfarya i s o i e Lowell Hadley
Brensinor e s ot b et e BN Henry Winter

Others initiated then and still active are: Palm-
er Carlin, Werner Herz, Herbert Hubbard, Law-
rence Knight, J. Richard Minden, Wm. B. Otto,
Ralph Scruby, Betty Tucker, and John Wilson.

Fifteen men to be initiated Nov. 24 are: LeRoy
Cain, Gordon Campbell, Kenneth Classen, Jack
Craig, William Dunbar, Edward Fox, Alan Fricke,
Bill Nixen, Joe Perrella, Bob Roylance, James Shan-
er, Charles Walker, Dan Winter, Roderick Messen-
ger, and Melvin Hendrickson. A banquet and a
short program will follow the initiation.

A. I. E. E.

Under the splendid leadership of Jack Fuller,
members of the American Institute of Electrical
Engineers were provided with several very inter-
esting and instructive meetings during the July
semester. Outstanding among the programs was
an address and demonstration on communications
given by Dr. Prien of the American Telephone and
Telegraph Company. Other meetings of interest
included a slide-illustrated address on the construc-
tion of Green Mountain Dam, an address given by
Mr. Nelson of the Denver Tramway Company on
“An Engineer’s Responsibility to Society,” and a
talk given by Mr. W. W. Lewis of General Electric,
“Fjather of the Peterson Coil,” on problems of trans-
mission.

Officers for the November term are: George
Doty, Chairman; Dick Minden, Vice-Chairman; Tke
Cullick; Treasurer: Dick McCoy, Secretary.
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Alumni News

By JIM MILLER, M.E. 45

Whether in civilian or military service, engin-
eering graduates of the University of Colorado are
establishing enviable records and distinguishing
themselves in the service of the public and their
country. In the following alummni notes stars are
placed by those alumni who have especially gained
distinetion.

1910

*Carl Louis Mosely is a Civil Engineer who has
distinguished himself in many ways. At the Uni-
versity he was a charter member of the Boulder
Chapter of Tau Beta Pi honorary fraternity. He
has been city manager of Colorado Springs since
1930 and is president of the Municipal League, a
position he also held last year, and is a member of
the executive committee of the power division of the
A.S.CE. At an alumni banquet following this
year’s homecoming game with Colorado College, he
was honored by being the recipient of an award.

1915

*Samuel Judd, over eighteen years an employee
of the U. S. Bureau of Reclamation, was given the
award of excellence by the U. S. Department of the
Interior. The Grand Coulee Dam power plant need-
ed two turbines, and the inlet pipes had been con-
structed for turbines of clockwise rotation. In or-
der to avoid two years delay in building the neces-

sary turbines, two turbines were obtained from the

Shasta Dam power plant in California. These were
the only turbines available. However, they had
been built for counter-clockwise rotation. By devel-
oping a plan for changing the course of the inlet
pipes at Grand Coulee, Mr. Judd put the Shasta
Dam turbines to use in the power plant which there-
by produced more than 2 billion kwh of electricity
than would have been possible otherwise.

1918

*Arthur J. Boase, Civil Engineer, is in South
America as a special editorial representative of “En-
gineering News Record” to study and report on
practices of South American engineers and archi-
tects in regard to reinforced concrete construction
and building design. Mr. Boase’s entire profession-
al career has been devoted to structural design work.
Following his graduation from college, he designed
tunnels and dams for the Boston Colorado Power
Company and was afterwards manager of a Den-
ver concern engaged in the design and construction
of reinforced concrete bridges in Colorado. He join-
ed the staff of the University of Pennsylvania’s
Civil Engineering Department and later became
head of the Civil Engineering Department at the
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Pennsylvania Military College. Resigning this po-
sition, he affiliated himself with the Portland Ce-
ment Association’s Structural Bureau, of which he
became manager in 1932. At present he is chair-
man of two committees and a member of several
others dealing with concrete construction and is
author-chairman of the A.C.I. “Reinforced Concrete
Design Handbook.”
G2

Colonel Harry Meyer, B.S. (C.E.), formerly of
Fort Belvoir, is overseas.

1922 ;

Albert F. Clark, B.S. (Ch.E.), is with the Gen-
eral Petroleum Corporation of California in the
Process Laboratories Department. His work in-
cludes water chemistry, boiler water control, and
crude oil demulsification.

12623

Harold W. Richardson, B.S. (C.E.), C.E. 43,
is western editor of “Engineering News Record”
and gave a lecture on the campus in August on mili-
tary construction in Alaska and the Aleutians.

*Lt. Col. Stanley Lomax, B.S. (C.E.) with hon-
ors, was in command of the 861st Aviation Engin-
eers Battalion when he died in England in June
of this year. His battalion had successfully estab-
lished landing fields for airborne troops in the first
wave of the invasion of Europe. Lomax also saw
action in five engagements in World War 1. Two
years ago, before his enlistment, he was an engineer
in the design department of the city of Chicago.

1924

*¥W. Melvin Frame, B.S. (M.E.), is manager of
the Armbridge Plant of the National Supply Com-
pany at Pittsburg. This plant recently forged its
fifteenth-million high explosive shell.

Lt. Comdr. Charles A. Lewis, Jr., B.S. (C.E.),
is at the indoctrination school at Norfolk, Virginia,
after being at the naval air station at Tongue Point,
Oregon.

Ralph C. Peters, B.S. (E.E.), is an engineer
with the Gibbs-Hill Consulting Engineering Com-
pany in New York City.

1925

E. J. Davis, B.E. (M.E.), is district manager of

the Gates Rubber Company in St. Louis.
1926

*¥Dr. Kenneth A. Browne, an electrical engin-
eering graduate, is Dean of Doane College, Crete,
Nebraska, and was previously a member of the Has-
tings (Nebraska) College faculty for ten years.

(Continued on page 28)
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Engine Ball a Sueccess

IGHLIGHTING the social events of the year

was the Engineers’ Ball presented by the Com-
bined Engineers, September 30, in the men’s gym-
nasium. Evidence of the popularity of the Ball is
shown by the fact that all four hundred tickets
were sold a week in advance, and there was some
anxious scrambling for the sacred tickets until the
30th. Emmett Ryder and his orchestra provided
the music for the occasion, featuring some special
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arrangements which added much to the evening’s
performance.

Climaxing an evening of outstanding entertain-
ment, George Bardwell awarded the title of “Engine
Ball Queen” to Elna Ruth Beck, freshman from
Amarillo, Texas. Out of a group of sixteen candi-
dates, five were selected by members of the Engin-
eering faculty to compete as finalists, one to be elect-

(Continued on page 38)
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Authograms

By ELLIS WILLIAMS, M.E. ’417

N this issue of the Engineer there are articles

contributed by some of the outstanding men of
the University. Included are: Charles Hutchinson,
Jr., ’44, graduate Chemical Engineer; Associate
Professor Lloyd Bingham of the Electrical Engin-
eering Department; Wayne Beattie, professor of
Mechanical Engineering; and Clarence Eckel, Dean
of the College of Engineering. We give here a brief
biographical sketch of each contributor.

Charles A. Hutchinson, Jr., attended Boulder
High School before entering the University of Colo-
rado. While at the University, he became a member
of the Tau Beta Pi fraternity, having received the
outstanding freshman award, the president of the
Sigma Tau fraternity. In connection with his
course in Chemical Engineering, he was adjudged
the outstanding Naval V-12 Engineering graduate
of his class; and he also received the graduate award
of the Colorado Society of Engineers. He took part
in countless activities on the campus. He held the
position of business manager on the Colorado En-
gineer for the past two years. Mr. Hutchinson,
Bachelr of Science in Chemical Engineering, is now
training at Midshipman’s School in the Navy.

Associate Professor Lloyd Bingham graduated
from Northeastern University with a Bachelor of
Science in Electrical Engineering in 1924. During
the years 1924-1925 he was an instructor at North-
eastern University. In 1928 he received the degree,
Master of Science in Electrical Engineering, at the
Massachusetts Institute of Technology, and he taught
there as an instructor in electrical engineering. At
the University of Nebraska, he became an Assistant
Professor of Electrical Engineering in 1931. Asso-
ciate Professor Bingham is co-author, with F. W.
Norris, of a book on power and transmission lines,
and he is Vice-President of the American Institute
of Electrical Engineers. He has just been placed
on the Advisory Board of the Colorado Engineer
to take the place of Professor Eastom.

Professor Wayne S. Beattie of the Mechanical
Engineering Department began his education in
Greeley, Colorado, where he graduated from high
school with honors. He received his Bachelor of
Science degree in Mechanical Engineering from the
University of Colorado in 1917. He acted as co-
ordinator of the Civil Aeronautics Authority in
connection with the War Training Service Program
at the University during the years 1939-1944, This
terminated with the transfer of the Naval V-5 de-
tachment from the University. Mr. Beattie has
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spent most of his professional career with the Me-
chanical Engineering Department in the University
of Colorado.

Clarence L. Eckel, Dean of Engineering, attend-
ed Denver public schools and the University of Colo-
rado, where he graduated in 1914 with a Bachelor
of Science degree in Civil Engineering. He was a
member of Tau Beta Pi, Sigma Tau, Alpha Sigma
Phi, and other fraternities. He is president of the
Colorado section of the American Society of Civil
Engineers and a member of other engineering or-
ganizations. Dean Eckel was an instructor in Civil
Engineering at the University of Colorado during
the three years preceding the World War. In 1917
he became commander of the First Battalion 115th
Engineers with which he served overseas. After
the war, he became an Associate Professor of Civil
Engineering at the University of Pennsylvania. In
1923, he returned to the University of Colorado to
be Professor of Civil Engineering. Mr. Eckel be-
came Consulting Engineer of the Construction De-
partment in charge of structural design and plans
for the new buildings on the University campus.
A year ago, he became Dean of the College of En-
gineering.

KETCHUM AWARD—

The Ketchum Award was established in 1936
in honor of Dean Milo S. Ketchum, who was dean
of the College of Engineering from 1905 to 1919.
Shortly after the Dean’s death in 1934 some of his
friends and former students, notably Dean C. L.
Eckel of the University of Colorado and Professor
W. C. Huntington of the University of Illinois, con-
ceived the idea of a memorial to the dean which
would not only honor his memory but also serve as
an inspiration to young civil engineers. A trust
fund was collected and set up, the income from
which defrays the expenses of the award. The
award itself consists of payment of the initiation
fee for Junior membership in the American Society
of Civil Engineers. The recipient is chosen by the
staff of the department of Civil Engineering on the
basis of his undergraduate record of scholarship,
activities in the A.S.C.E. chapter, other extra-
curricular activities, personality, appearance, loyal-
ty, initiative, resourcefulness, etec.

The award was given this year to Apprentice
Seaman Ewalt P. Anderson, Jr., at a meeting of
the A.S.C.E. atténde'd by 88 student and other mem-

(Continued on page 24)
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MOTORS KEEP GYROS
SPINNING

These small motors have been de-
signed to drive gyroscopes in many
types of war machines. One motor,
which weighs but 10.5 pounds, is
called upon to bring its gyro flywheel
to full speed of 12,000 r.p.m. in two-
tenths of a second. Because ordi-
nary varnish might soften at the
high operating temperatures and de-
form and thus destroy the necessary
precise balance, special thermoset-
ting varnish that will not shift
when hot is used in the motors.
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NEWS

" By LEON BRIN, Arch.E. '46

REMOVING RUST AND
SCALE

Steel pellets slightly larger than
the head of a pin are driven at hurri-
cane speed by compressed air to re-
move rust and scale from transform-
ers and marine battery cases before
pointing. The operators are protect-
ed from the splatter of steel shot by
heavy jackets and tight fitting hoods,
and breathe air through a special
type of respirator. After falling
through the perforated floor, the
steel shot is collected and used again.
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BRIKEKS

Cuts Courtesy Westinghouse

“STARFISH FOR T V A”

Resembling a giant starfish, this
27-ton mass of steel was machined
at the East Pittsburgh Works of .the
Westinghouse Electric and Manufac-
turing Company. It is the skeleton
of a waterwheel generator for the
Watt’s Bar Project of the Tennessee
Valley Authority, which will supply
power to aluminum, aircraft, and
other war-busy industrial plants in
that area. The starfish is 22 feet in
diameter and will whirl around 95
times a minute inside the generator.

CoLORADO ENGINEER—November, 1944

POWER FOR BOEING WIND
TUNNEL

Driving a 16-bladed propeller, 24
feet in diameter, this giant 18,000-
horsepower Westinghouse electric
motor will produce a wind tunnel at
the Seattle, Washington, aeronautical
laboratories of the Boeing Aircraft
Company. By the use of models, en-
gineers will be able to investigate the
behavior of planes of new design.
The workman is taking the tempera-
ture of the air stream which cools
the inner parts of the huge motor
when in operation.
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Three ‘Not-so-Secr
THAT HELPED SURPRISE

II ALLIS-CHALMERS TRACTORS—

have helped Uncle Sam’s Seabees hack air-
ports and roads out of densest South Pacific
jungles, with almost “impossible” speed.
Among the first pieces of equipment to land
on island beach-heads, they have helped beat
the Japs to the punch time after time.

ENGINEERING THAT AIDS
ALL INDUSTRY = FURTHERS
AMERICAN GOOD LIVING

ELECTRICAL STEAM AND MOTORS & TEXROPE BLOWERS AND VTRIF .
ENBIHES AND CENTRIFUGAL
EQUIPMENT HYDRAULIC TURBINES V-BELT DRIVES COMPRESSORS CONDENSERS PUMPS
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et Weapons

THE JAPS!

£

ALLIS-CHALMERS MERCURY
ARC RECTIFIER —

quickly provided a vitally needed
method of converting alternating cur-
rent—one of the keys to mass produc-
tion of aluminum that made possible
T. S. air supremacy

ALLIS-CHALMERS TEXROPE
V-BELT DRIVES—

Multiple V-Belt Drives, invented by
Allis-Chalmers, drive 75% of all
U.S.A’s war production machinery—
speed a gigantic flow of planes, tanks
and guns to U. S. troops!

What will YOU want to make ?

TODAY, Allis-Chalmers’ great productive
capacity is directed toward the winning of
the war. ..

But after Victory, the same knowledge and
resourcefulness that have engineered over

FLOUR AND SAW
MILL EQUIPMENT EQUIPMENT

MINING MACHINERY

1600 different industrial and farm products
will be ready to tackle your peacetime prob-
lems . . . to provide gas turbines, electronic
devices, many other new types of equipment
to meet your specific post-war needs.

VICTORY NEWS

Gas Turbines Take Up To 50% Less
Space: Plans for a 5000 HP locomotive
powered by 2 complete gas turbines
have already been drawn up by Allis-
Chalmers. Because of simple, compact
construction, these turbines require just
half the space needed by conventional
engines—deliver their power with un-
usual economy.

Engineers predict widespread use of
these revolutionary new A-C Gas Tur-
bines in ships, planes, locomotives and
other machines.

Simplifies Unit Substation Planning:

To aid industry in visualizing power
distribution needs, A-C field engineers
now use accurate scale models of Allis-
Chalmers Prefabricated Unit Substation

apparatus.

This “Unit Sub Builder” set eliminates
guesswork—means far more accurate
calculations. No bogging down in
charts, diagrams or tables. Call your
nearby Allis-Chalmers District Office
for full details.

TUNE IN
THE BOSTON SYMPHONY

Allis-Chalmers’ coast-to-coast
radio program dedicated to the
men and women of American
Industry!

Hear the World’s Finest Music
by the World's Finest Concert
Orchestra with Serge Kousse-
vitzky conducting. Over the Blue
Network, every Saturday, 8:50—
9:30 P.M. (E.-W.T.)

Arvis-Craraens Mra. Co,, MiLwaukes, Wis.

FOR VICTORY
Buy United States War Bonds

SUPPLYING THE WORLD’S

LARGEST LINE OF

MAJOR INDUSTRIAL EQUIPMENT

CRUSHING, CEMENT & sdiuzu FEEI:I
WATER SERVICE
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POWER FARMING
MACHINERY & ROAD MACHINERY

INDUSTRIAL TRACTORS




KETCHUM AWARD—

(Continued from page 19)
bers, including national president, Malcolm C. Pir-
nie; Vice-President, Franklin Thomas; Secretary,
George Seabury, and many of the Board of Direc-
tion.

Dean C. L. Eckel and Professor Warren Raeder
congratulate Ewalt Anderson, winner of
Ketchum Award.

PRACTICE SCHOOL—

(Continued from page 10)
sintering machine, the temperatures that the open
hearth surfaces attained, the numerous gas compo-
sitions. Many of these small tests led to valuable
information for the major studies that were to fol-
low.

The first two major investigations of plant op-
erations were conducted simultaneously by two
groups composed of three and four members. The
four man group set out to complete heat balances
over two coke-oven banks to determine any differ-
ences in their operations, and to recommend possi-
ble improvements. This test involved the measure-
ment of all possible sources of heat to the ovens and
all possible methods that this heat left. It was dur-
ing this test that the plant workers began to won-
der what sort of strange beings had come amongst
them, for no matter at what time they looked dur-
ing a period of three days, these students were still
there taking peculiar measurements. Probably the
measurement that caused the most doubt to the
workers was the measurement of surface tempera-
tures. These measurements were accomplished by
means of thermocouples and millivolt potentiome-
ters. Many was the worker that would ask what
was going on. Upon being told that surface temper-
ature measurements were being made, they would
look rather doubtfully at the thermocouples and ask,
“with a wire?”’ and go off with a shrug of their
shoulders and a good horse laugh for the fellows.

24

The fellows weren’t too sure themselves that they
were not going slightly crazy. Some very excellent
technical information was given to the plant as a
result of this investigation.

Meanwhile, the three man group was conduct-
ing experiments to determine the cause of exces-
sive grate bar failure in the sintering machine and
methods for eliminating this failure. This test in-
volved measurement of every quantity relative to
the operation and a comparison with standard prac-
tices. Thermal gradients through the bar were de-
termined and possible stresses calculated. It was
finally determined that these stresses were the
cause of the bar failure, and the installation of a
system to provide grate bar insulation was recom-
mended as a method for elimination of the failure.

When these two major tests were completed,
only three weeks remained for the final investiga-
tion. This last study was a comparison of the oper-
ation of two of the open hearth furnaces, and all
members of the school worked in a group on it. As
a method for establishing a basis for comparisons
of the two furnaces, complete heat balances were
made over each furnace. As in the previous heat
balances carried out by the students, this involved
measurement of all possible heat quantities in and
out of the furnaces. Special water-cooled gas sam-
pling tubes and high velocity thermocouples, sur-
face thermocouples, meters, and orifices were a few
of the pieces of equipment that had to be construct-
ed. Plant meters were calibrated, and gas analysis
equipment was put in order. All-in-all, a very busy
week was spent in preparation for this test. The
investigation proper was carried out over a period
of three heats in each furnace which means a dura-
tion of approximately 60 hours. Once again the

(Continued on page 26)

At Ketchum Award Dinner George Hood presents George
Seabury. National Secretary of A.S.C.E., with Application
of Junior Membership in A.S.C.E. from the graduating

Left to right: Sec’y. Seabury, Capt. Frank Roberts,
Hood, Dean Ivan C. Crawford.
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NEW RADIO RELAY LINK
FOR TELEPHONE AND TELEVISION

Tiny radio waves, shorter than any used before in commercial telephony, will link
New York and Boston in a new experimental jump-jump” relay system for the trans-

mission of telephone speech and television programs.

These waves travel in straight lines like beams of light. Because of the earth’s
curvature, the distance will be spanned in a series of straight-line jumps between
transmitting and receiving stations about 30 miles apart.

The Bell System plans post-war improvements in ways like this, to extend its
nation-wide service by providing more Long Distance telephone facilities for peace-
time needs.

BELL TELEPHONE SYSTEM

*Service to the Nation in Peace and War”
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Designers Manufacturers

Engineers and Manufacturers
of special equipment for the
military forces, including
Electronic Wheel Balancers,
Frame and Housing Straight-
ening Equipment.

MERRILL engineering LABORATORIES

CHerry 5581 Denver 3, Colorado

1280 -40' LINCOLN STRERET

Let’s Breakfast at

Owen's
Sandwich
Shoppe

13th and College

PRACTICE SCHOOL—
(Continued from page 24)
plant workers were assured that it was a crazy
group of men that was running the tests. A typical
attitude of the workers toward the students was
expressed in a bit of conversation between the sen-
ijor melter of one shift and that of the next as the
first introduced the leader of the student group.
“These fellows,” he said, “are just plain nuts. They
work twelve hours and sleep six and then are back
on the job, but the boss says they are doing a valu-
able job, so get them all the help you can.” The fel-
lows, likewise, began to feel as though they were
going nuts for although six of every eighteen hours
were to be spent out of the plant, analyses and other
auxilliary tests came up that required that time, and
very little sleeping was done. Probably the most
exhausting work that was done was the measure-
ment of regenerated gas temperatures and composi-
tions. This required that three of the men spend
most of the time around the regenerators where the
room temperatures were as high as 1675 This
was what the fellows called “George’s (Lof) Hell-
Hole”, for the dust, heat, and fumes made it impos-
sible for them to stay on the job over a very long
period of time. They were always more than glad
to return to the surface and have a cup of coffee
that the steelworkers cooked on a piece of hot scrap.
(Continued on page 28)

CAN'T BE BEAT
FOR HEAT

The DFC low pressure industrial oil burner is “tops” for oil fired
heat treating, melting, metallurgical and assay furnaces, etc. Depend-
able, efficient operation. Easy to install and maintain.

: Designed with a sturdy cast iron burner body, removable nozzle and
adjustable cone to burn No. 1 to No. 4 oil or distillate and to utilize low

pressure air to atomize the fuel.

Available in a range of sizes and capacities, with or without burner
ports or blast air valves. Easily adaptable to all sizes and types of oil

fired furnaces.

Write today for complete information.

K
DENV,;R FIRE CLAY

EL PASO,.TEXAS
NEW YORK, N.Y.

DENVER,COLO., U.S.A.

SALT LAKE
FC CITY, UTAH
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RADIO CORPORATION OF AMERICA

RCA LABORATORIES -

Listen to RCA’s “The Music America Loves Best’’—Sunday, 4:30
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TODAY, when the wonder-drug penicil-
linis so vitally needed on the fighting fronts
and in the home-front sickrooms, the Radio
Corporation of America reveals that a rev-
olutionary method of production has been
perfected in RCA Laboratories.

Tests at the Squibb Penicillin production
center at New Brunswick, N. J., show that
a single RCA electronic installation can
concentrate two billion Oxford units of
Penicillin in 24 hours—enough to admin-
ister 100,000 individual doses.

Besides streamlining the elaborate evapor-
ation method, the new RCA Electronic
system includes these important advan-
tages: reduction of operation costs, low-
ered maintenance costs, less possibility of
mechznical difficulties and production de-
lays, great savings in floor space, and
impressive reduction in initial equipment
costs.

The new RCA electronic dehydrator of
penicillin is shown here in regular opera-
tion at the plant of E. R. Squibb & Sons:

PRINCETON -

NEW JERSEY

RCA
leads the way in
radio—television—
phonographs—records
~tubes—electronics

G

R

P.M., E.W.T., over the NBC Network % BUY WAR BONDS EVERY PAY DAY %
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PRACTICE SCHOOL—
(Continued from page 26)

It was a tired group of fellows that came away
from the open hearths after that test was finizhed.
Eves were blood-shot; feet were blistered ; beards
were long; and a goodly supply of open hearth dirt
covered all. But only half of the sleepless nights
had been finished, for now the caleulations, corre-
Jations, and reports had to be made. Once azain
excellent technical matedial was derived for tae
plant.

Not all the students’ time at the practice school,
however, was taken up with tests, report writinz,
and other work of this sort. Many were the games
of pool and frequent was swimming. These lighter
diversions were the main force in keeping the stu-
dents as well as the instructor going. As a side line,
it might be mentioned that Dr. Lof handles a wicked
cue. Let this be sufficient warning to future prac-
tice school students.

The final day at the last session of the practice
school was used for oral reports and personal con-
ferences between the instructor and each student.
It was at similar oral reports throughout the ses-
sion that the students presented their findings not
only to the other groups, but to the instructor and
an assemblage of plant officials. Criticisms of the
technical matevial and presentation were thcn made

GRINDING
BALES -
T o5

R

ey B e et b

et e s e

e & et o e s Lnd

s 1 1 e i
¥ el

Every mining
engineer should
carry a CF&I Vest
Pocket Shape Book
full of valuable engin-
ecring data, now on the
press...72 pages of CE&l hot
rolled products with specifica-
‘tions, 8G pages of tabular data.

- Write for CF&I E.B. 205 Shape Book .

The Colorado Fuel 2z¢ Iron Corporation
Hakers of Steel Simeg (552

PUEBLO

DENVER

to improve both.
The laboratory, class room, office, and work-

shop at Pueblo are now closed to await a new class.
Probably without exception, the members of the last
class feel that this school has been one of the most
valuable components of their engineering education.
Once again in accord, they most certainly would
all agree that each would gladly purchase just one
Orsat gas analysis outfit to smash in the most hor-
rible manner, for it was these outfits that caused
the most trouble by getting out of order at very
crucial moments. Overall, however, everything con-
nected in any way with the practice school carried
out very satisfactorily, which indicates excellent
planning and management. The relationships of
the school and the Colorado Fuel and Iron Corpor-
ation were also excellent. The plant went out of its
way to help in every way and to make the course
as valuable as possible.

This, then, is the University of Colorado School
of Chemical Engineering Practice as it exists today.
Though it may now be unique to the Western United
States, practice schools will probably be common in
the future, for this one has proven its worth well.

ALUMNI NEWS—
(Continued from page 17)
129:279
*Albert L. Cerveny, Civil Engineer with the
Colorado State Highway Department since 1930,
died July 25th in Denver. He was an expert bridge
designer and was an associate engineer in the de-
partment’s bridge division.
149340
H. B. Van Valkenburgh, B.S. (M.E.), M.S. '43,
is an engineer with the Maritime Service.
1931
Sgt. Argyle Cambell, B.S. (Ch.E.), is stationed
at Camp Ellis, New York, after being hospitalized
16 months with rheumatic fever.
Lt. Fred E. Cornwell, B.S. (E.E.), is with a
radar unit at Camp Davis, North Carolina.
(Continued on page 34)

Tardy CAMPUS
Notions

e Baby Blankets RADIO

o Bibs

o Gifts SHOP

e Toys e Repairs

e Candy e Parts
1114 13th St. Phone 298
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The glass that breaks over Germany...

YOU’VE seen pictures of long range
fighter planeswith their“belly tanks”
thatcarry extra gasoline. Buthaveyou ever
wondered how the pilot gets rid of those
tanks when they're empty, to decrease
weight and gain extra speed and maneu-
verability?

The big problem in dropping the tank is
to sever a tight pipeline connection from
tank to plane quickly and positively. This
isn’t easy with metal, but Corning now
makes a fitting from glasstubing that does
thetrick. The minute the pilot releases the
mechanical grips that carry the weight of
the tank the glass tubing breaks cleanly
and the tank falls free!

War and Corning Research havepurt glass

in a lot of strange places. For instance,
there was a time when almost all piping
in chemical plants was alloy of one kind
or another. Now chemical people have
discovered that glass piping is better for
many purposes, and Corning has even
developed a method for welding it into
continuous lengths.

Many of the new uses to which Corning
has put glass will persist after the war.
For many users have discovered for the
first time how really versatile glass isasa
material. They are finding out that it has
unexpected strengths. That it resists
abrasive wear and corrosion. That ¢

it is so fatigue proof Corning has
even made springs of coiled glass

COLORADO ENGINEER—November, 1944

for certain conditions. Perhaps after the
war, in whatever business you choose to
follow, you will also find that an intelli-
gent application of glass can improve
your product or production — Corning
Glass Works, Corning, New York.

ORNING

means

Research in Glass
29




AIR TRANSPORTATION—

(Continued from page 8)
rived from airline data for the year 1941:
Ratio of Air Travel to Total
Airplane-Pullman Travel

New York—San Francisco.____...... Totoc 8
New York—Los Angeles.___.______.. 1 to 4
New York—Seaftle -t v 1to 4
Kansas City—JLos Angeles.._____. 1 to 10
New York—New Orleans.___________. 1S T0ED
San Francisco—Seattle ... 1 to 4
New York=—Detroil === =7 1+toa
San Francisco—Los Angeles..._____. Tt

ol
¥

ED NIX

UNIVERSITY BARBER SHOP

Engineers’ Headquarters

AORSE ““VARI-STROKE" Ore
eeders give silent positive ore feed
trol.

)" diameter to full €’ diameter

zes from 4”x6” up to 10"x30"”
ction for continuous duty.
‘True-line’’ Rake Classifiers an
lassifying machinery.
'_——Morse—”Weinig“ Cells, low

FLOTATIO
5 pulp control.

head con

DENVER, COLORADO
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New York—Washington ... T5tor=5

New York—Philadelphia ... 1to 125

There seems to be little agreement on the de-
gree of post-war air travel. Predictions, perhaps
optimistie, run “as high as twenty billion air pas-
senger miles per year”; “as much as two-thirds of
all Pullman travel absorbed by air transporation”;
thirty-times growth in the next twenty years’”; “80
percent of first-class travel for distances in excess
of 400 miles”. These are given to indicate how
thinking runs along these lines.

During World War One aviation was potential,
bdt not demonstrated; in the present war aviation
is both demonstrated and decisive. We are just
beginning to emerge as a nation of air travel. Five
million people in the United States are now closely
associated with the field of aviation. Two and one-
half million of our armed forces are thoroughly
trained in one or more of the branches of this in-
dustry. In dollars of products, the aviation indus-
try has risen from forty-fourth place in 1939 to top
rank today. Speed and accessibility will be prime
factors in the race to recapture world markets.
Post-war airplanes are even now in production—
airplanes to meet every need in a peacetime world.
Already global maps have been covered with a net-
work of projected air routes, designed to serve ev-
ery place of importance in the world. In many
cases descriptive literature is available, with fares
listed.

Transportation must be a mass movement to
be economical, In 1941 domestic airlines flew
routes of 44,400 miles and provided direct trans-
portation to 270 cities. Only 65 cities with a popu-
lation of more than 25,000 were located more than
95 miles from a scheduled airline. Ten years after
the close of this war the United States may rea-
sonably expect 100,000 miles of modern airways,
regularly serving 1,000 cities. Thousands more
cities and towns will be served with mail, express,
and passenger pickup. It is not out of reason fto
expect one-hour service between New York and Bos-
ton, with scheduled flights every half hour; two-

ol
0

Colorado Book Store

Complete Line of University Supplies for
ENGINEERS

Slide Rules Again Available

1124 13th Phone 1790

I
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hour service between New York and Chicago; eight-
hour service between New York and Pacific Coast
points, with hourly departures; overnight service
to London. Speeds may well approach 350 miles
per hour; airplane capacities may well reach 80
passengers as a daytime plane and 50 passengers
as a sleeper plane. Jet propulsion, and rocket
assistance for take-off are past the stage of idle
dreams. The number of privately owned airplanes
should increase rapidly, and might well reach a total
of 250,000 to 300,000 within a ten year period.

If air transportation could speak its philosophy
it might be something like this. “My field is the
world. My sky roads cover land and sea alike. I
have the possibilities of annihilating time and space.
I can change the living habits of men. I can be
to the big-city life what the automobile was to the
small-town life. I brought Churchill from London
to Washington in less time than the earth-bound
traveller required to go from New York to Chi-
cago. I transported Secretary Hull to Moscow in
less time than the earth-bound traveller requires
to go from Washington to Los Angeles. I have
transported ‘over the hump’ more cargo per month
than was ever carried on the Burma Road in a
similar period of time. I have transferred armies
to strategic points back of enemy lines where other
methods were impossible. From war fronts where
other means of transportation were neither avail-
able nor possible, I have evacuated tens of thou-
sands of wounded men quickly and many times far,
to modern hospitals—thereby saving thousands of
lives. I have made it possible for casualties from
Africa and Normandy to convalesce in modern hos-
pitals in the United States. I have in a single night
dropped on enemy positions more bombs than the
total tonnage of robot bombs rained on England
during the entire active period of the German
launching platforms.

“I can create new opportunities for trade; I
can stimulate new desires for travel. With twenty-
five times as many good airports as before the war,
I can make possible daily commuting distances up

[UFHTN “ANCHOR’CHROME CLAD
STEEL TAPE Here's a sturdy. easy-to-

read quality tape you will appreciate. Sur-
face won't crack, chip, rust or peel. Genuine
leather cover on steel case. Smooth wind-
ing mechanism. See it at your dealer and
write for catalog.

SAGINAW, MICHIGAN - NEW YORK CITY

TAPES - RULES . PRECISION TOOLS

ole

EDDIE'S

SERVICE STATION — A & B LUNCHROOM

Call
1209

Univ. at Broadway — Night Calls 3156-J

(Continued on page 32) =
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AIR TRANSPORTATION—
(Continued from page 31)

to 200 miles, and week-ends in London, Paris, or
Moscow for New Yorkers. To do these things it
must be assured the freedom of the air. I must be
understood both as to my possibilities and my lim-
itations. I must be encouraged, not abused. I must
be given the virility of competition.

“Hach form of transportation has its own util-
ity, and by no stretch of the imagination can I han-
dle all forms. I will supplement, and must be sup-
plemented by, other forms of transportation. I can
promote a better understanding among peoples, and,
just as I have been used as a terrible implement of

e

Armeo Pipe Armeo Products

HARDESTY DIVISION

Armo Drainage & Mefal
Producs, Inc.

Salt Lake City Boise El Paso
3033 Blake St.

DENVER, COLORADO

Denver

ol ofe

ole

Safety,
Convenience!

x

For many years C. U. Students have used
the depository at Greenman’s.

We wash your checks outright or you may
leave your money with us for safe keeping.

This fund is deposited in Boulder banks and
we carry ample insurance for our customers’
protection.

GREENMAN'S

“on the hill”

1134 13th St. Phone 5

destruction in war, so can I be made the implement
of peace, prosperity, and happiness for all people

of the world.”

POST-WAR EDUCATION—
(Continued from page 12)

the profession, the major amount of collegiate in-
struction in engineering practice has been eliminat-
ed in favor of a more thorough study of the funda-
mentals. It has been found that, with thorough
preparation in fundamentals, engineering practice
is readily learned after graduation. However, en-
gineers say that young graduates find it exceeding-
ly difficult to bolster up their ability to use the
fundamentals of mathematics, physics, and engin-
eering if they start their post-graduate careers with
a serious deficiency in this ability.

By the time student approaches graduation, it
seems reasonable to insist that he be able to read
understandingly the monthly journal of his own
professional society. The vast amount of intensive
study on fundamentals which is an indispensable
prerequisite to this ability should be apparent to
anyone who will page through a few issues of these
technical journals. Certainly we should not gradu-
ate men for whom these periodicals, the principal
sources of information for properly trained gradu-
ates, will be practically closed books. I believe most
graduates of the traditional engineering curricula
can read these technical journals and that they can,
by home study after graduation, round out their
education in the humanistic-social studies.

Whether or not a student will round out his
education by post-graduate study is merely a ques-
tion of his own choice. He would not be attempting
to specialize in the humanities so the omission of
the humanistic-social studies as an undergraduate
should not seriously handicap him in this home
study. On the contrary, continued self-improve-
ment in the advanced engineering field requires
more than the mere desire to improve; it must be
founded on a long arduous apprenticeship in which
the student needs the help of skilled teachers and

,
2 +

For Drycleaning Needs

Phone 915 1211 13th 5%.

CoLORADO ENGINEER—November, 1944




eyl
W

1

BOILERS or e FUTURE

The pressure of war-time production has demanded of
Babcock & Wilcox an ever-greater share of the responsibility
for producing boilers for increased-capacity steam genera-
ting plants. A large number of Public Utilities, Industrial
Power Plants and Ships have been equipped with B & W
Boilers of modern design. These improved boilers will be

be well to familiarize yourself with B & W Boilers NOW.

BOOKLET
*The ’Design of l{;Vazr- 'Iizube Boiler
L 3 2 3 Units" i - t that explai
available for FUTURE use in ALL industries. It would wﬁ;{,}'}fa’ Sy b

types of service. Copy FREE on request.

THE BABCOCK & WILCOX COMPANY... 85 LIBERTY STREET...NEW YORK, N. Y.

the encouragement of sympathetic classmates. The
fear that “if the engineering student doesn’t get
these liberal courses while he is in college, he is not
likely, in his busy professional life, ever to acquire
the basic training in literary, historical, civie, and
economic fields that marks the well-educated man
and the efficient citizen of our republic” seems to
me to be unfounded. The Pennsylvania Inquiry
indicates that engineering students are interested
in general culture and my own contacts with stu-
dents verifies this conclusion. The present global
war has made everyone more interested in history,
government, geography, languages, and economics.
Therefore, we can expect in the future even more
interest by engineers in cultural subjects.

The results achieved in teaching any subject
depend in a large measure upon the receptiveness
of the student. He must be ready to undertake the
subjects of the curriculum or the teaching will be
inefficient. Most students, when they choose an
engineering curriculum, feel that they are thereby
earmarking four years of their life for the specific
purpose of learning to use technical knowledge.
Generally they are more eager to study the scien-
tific-technological subjects than to study in other
fields. I do not believe they belittle the other fields
of study, but they feel a greater need for help in the
scientific studies. Therefore, they feel that they

(Continued on page 34)
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Choose Cutters
by Their Performance -

Good Cutters — Brown & Sharpe Cutters
— pay for themselves in the savings in costs
and in the high production they make
possible.

Design features, scientific heat treatment
and selected materials combine to produce
cutting efficiency unsurpassed.

Catalog listing complete line sent on request.

BROWN & SHARPE MFG. CO., PROVIDENCE, R. I., U.S.A.

BROWN & SHARPE
CUTTERS




ALUMNI NEWS—
(Continued from page 28)
1934

Capt. Charles H. Clark, B.S. (C.E.), is at Camp
Bowie, Texas, with the 332nd Ordnance Battalion.

Lt. Sterling S. Huyett, B.S. (E.E.), is a radar
officer on duty in the Pacific.

L. G. Latronico, B.S. (Ch.E.), is a process tech-
nician with Kaiser’s company at Fontana, Califor-
nia.

Lt. (jg) Waldron H. Yarger, B.S. (Ch.E.), is
now on the west coast after being on duty on the
Atlantic.

1935

*Lt. Boyd Brown, B.S. (C.E.), arrived safely
in the United States after surviving the sinking
of his minesweeper in the Mediterranean in July.

A picture of Lt. Comdr. J. D. Burky, Civil En-
gineering graduate, and an article telling of the
second renewal of the Army-Navy “E” award to
the Eureka (California) Yard of the Chicago
Bridge and Iron Company is featured in the publi-
cation of the company. Burky made the formal pre-
sentation speech of the “E” flag.

1:9:3:6

H. L. Armentrout, B.S. (M.E.), is with the A.

M. Lockett Company in New Orleans.
(Continued on page 36)

POST-WAR EDUCATION—

(Continued from page 33)

can safely postpone enrollment in formal courses
dealing with the humanities. After all, there are
extra-curricular means to culture which will extend
the beginning made in the humanities through
twelve years of secondary schooling. Instead of forc-
ing these students to devote one-fourth of their time
to formal courses in the humanistic-social stem, it
should be more effective to make the most of the
student’s eagerness to study in the scientific-tech-
nological stem. Any intelligent mind craves to un-
derstand the bearing of present effort on eventual
attainment. The most immature mind understands
the bearing of mathematics on engineering. When
the student enters industry, he cannot fail to appre-
ciate the bearing of many humanistic-social studies
on engineering. Then is the golden moment for
teaching the humanities, instead of forcing these
subjects upon students when they are intent on fit-
ting themselves technically to enter their chosen
profession. When adult education, by evening
courses for employed people, enriches its offerings
beyond literacy courses, vocational courses, or busi-
ness arithmetic, the problem of broadening profes-
sionally trained graduates of all types will be solved.

If the traditional engineering curricula must

(Continued on page 36)

Da'yﬂrile
Fluorescent Lighting Fixtures

INDUSTRIAL FIXTURES WITH
PORCELAIN ENAMEL STEEL
REFLECTORS

W-SERIES DAY-LINES WITH PORCE-
LAIN ENAMEL STEEL OR NON-
METALLIC REFLECTORS

FOR 40 AND 100 WATT LAMPS

W-Series units for two and three 40-watt
and two 100-watt lammps. Fixture body
is gray baked enamel . .. reflectors are
white inside, gray outside. For complete
details, see Bulletin F-76.

PRICES AND COMPLETE INFORMATION ON REQUEST

Hendrie € Bolthoff

Complete fixtures, approved by RLM, for single unit or con-
tinuous installations. Accommodate two and three 40-watt
and two 100-watt lamps. Sockets, starters and ballasts are
fastened in the fixture hood, leaving reflector free for com-
plete removal for servicing and cleaning. Reflector is fas-
tened to the fixture hood by two wing nuts, hand-operated
and non-removable . . . and is finished in porcelain enamel;
gray outside, white inside. Die-formed hood is finished in
%ray baked enamel. Furnished wired complete. See Bulletin
-T17.

1635 17th Street
Denver, Colo.
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CLARK 6 Cyl. 3000 B. H. P.
STEAM ENGINE DRIVEN COMPRESSOR

Pacific Type HV—Double Suction, Single-Stage,
High Temperature, High Pressure Centrifugal Pump.

Achievements in the Field

Three thousand Horses corraled ina 20" x 20
space! Figuratively, that's what the Clark
G-cylinder steam driven compressor does.
3000 surging Horse Powers in a single com-
pressor.

You’d require 30 of the old type 100 Horse
Power horizontals to equal this power deliv-
ery. And then only with nearly 30 times the
space and maintenance cost.

Formerly the Synthetic Ammonia industry
used the old cumbersome horizontal com-
pressor which originally was of German de-
sign. The Clark Steam Engine Driven Com-
pressor now replaces these and does the job
better and cheaper.

You'll find the same type of Clark com-
pressor performing in the synthetic rubber
and synthetic alcohol plants.

CLARK BROS. CO., INC.

Olean, N. Y

Imagine high pressure centrifugal pumps
with discs whirling at 3500 R. P. M. within a
third of a hair’s breadth of scraping the hous-
ing—then having oil or other liquids of 850
degrees poured against those discs without
expanding and jamming the works.

With new alloys and a revolutionary cool-
ing system, Pacific engineers developed this
new pumping technique—pumps that per-
form with precision, not only at 850 degrees
but also at sub-zero and all the intervening
degrees.

That’s the kind of punishment Pacific En-
gineered Pumps are built to take. The world
over, in oil refineries, power plants, wher-
ever liquids, hot or cold, are centrifugally
pumped, Pacifics are giving long years of
economical, dependable service.

PACIFIC PUMPWORKS

5715 Bickett St., Huntington Pk., Cal.

“Two of the Dresser Industries”

COLORADO ENGINEER—November, 1944
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NOVEMBER 13, 1944
NOVEMBER 13,1869

75 Years of Experience

« » « Experience, knowledge, training and preparation
which have made it possible to meet all War needs
without curtailment of service to home and busi-
ness,

.« » And which will be devoted to an even greater ex-
tent, after Victory, toward bringing greater com-
fort, added conveniences, health protection and
better living to the customers whom we are
pleased and privileged to serve.

Public Service Company of Colorado

POST-WAR EDUCATION—
(Continued from page 34)

be changed, I believe more emphasis should be given
to the responsibility listed as (d). Why not allow
the student enough electives so that he may build
his own “minor” in a designed sequence of courses
in any field he chooses? If he prefers to take as
his minor a sequence of courses in advanced mathe-
matics, in business, in economics, or in government,
he should be allowed to do so and still be granted
the B.S. in engineering for successful completion of
his major in engineering. The student has to learn
eventually, in spite of our present complex civiliza-
tion and mass consciousness, that “underneath all
is the indivalual.” The development of each indi-
vidual depends upon the wisdom with which he plans
a sequence of concentrations on subjects and things
to be done which will promote the highest degree
of progress toward the objectives of his career. In
the university the whole faculty is available to ad-
vise him in his choice of courses for his minor.
Whatever the student takes as his minor and major,
there are still the extra-curricular means to culture.
These are apparently very effective in the cultural
atmosphere of an engineering school located within
a university, and in the cultural atmosphere of a
university community.

ALUMNI NEWS—

(Continued from page 34)

*There is a T-page illustrated article, “Spill-
way Erosion at Grand Coulee Dam” by Kenneth B.
Keener, B.S. (C.E.), in the July issue of the “Engin-
eering News Record.” Mr. Keener is a designing
engineer on dams in the U. S. Bureau of Reclama-
tion in Denver.

1937

G. Gordon Wolcott, B.S. (M.E.) with special

honors, is an aerodynamic engineer in California.
(Continued on page 38)

STEEL, BRASS, COPPER anp ALUMINUM

M. L. FOSS, Inc.

1901-1919 ARAPAHOE ST.

Industrial and Automotive Equipment
Mechanical Supplies—Educational Arts Depts.
South Bend Lathes, Delta Tools

DENVER, COLORADO
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STRAIGHT through industry, after the war,
there will be jobs that only the “hardest
metal made by man” can handle.

Why? Because the cry is for better, longer
lasting products and parts. Because closer toler-
ances will be combined with mass production.

And because industry knows that postwar
profits will depend largely on the cost at which
goods of top quality can be produced in top
volume.

Work No Other Known Metal Can Do

Urgent war production needs brought Carboloy
Cemented Carbide into its own. Its super-hard-
ness was needed in tools to machine super-tough
alloys—in dies to draw wire and tubing and
to form sheet metal.

Carbolcy Cemented Carbide works at speeds
once thought impossibly high, to tolerances
never before practical in mass production—and

FRADEMARK

CARBOLOY COMPANY, INC.,

. . . for the Hardest Metal

Made by Man

Starting as a metal powder, Carboloy
Cemented Carbide is transformed,
under heat and pressure, into an end-
less variety of shapes and forms—tool
tips, dies and machine parts with the
super-hardness that is vital to high-
speed, low-cost industrial production.

it commonly doubles or triples the output of
machines and men.

It is a matter of war record that the use of
this magic metal made possible production of
three times the number of aircraft engine crank-
cases and gears with the same equipment and
manpower, And this is only one of many
examples.

In peacetime production, it is certain that the
usefulness of Carboloy Cemented Carbide will
be greatly expanded, in widely varied fields—
not only for tools and dies but for “wearproof-
ing” parts that must stand up under modern
machine speeds and stresses.

A “Must” in Tomorrow's Competitive Race

The hardest metal made by man may well
write the price tags in tomorrow’s “battle of
costs.” You are invited to take full advantage
of Carboloy engineering, facilities and experi-
ence in planning products for tomorrow.

DETROIT 32, MICHIGAN

CEMENTED CARBIDE

THE HARDEST METAL
MADE BY MAN
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ENGINE BALL—

(Continued from page 18)

ed by the engineering students to be their “Queen”.
The candidates in addition to Miss Beck were Pat
Muir, Marilyn Bridges, Helen Carrigan, and Bar-
bara Jeanne Jessup. After having been presented
with a black velvet cape, “Miss Engine Ball Queen”
and her court led the crowd in a Grand March.

“Starlight Serenade” was the theme of the for-
mal and the decorations very appropriately exempli-
fied the theme. In the center was a rotating, mir-
rored cylinder from which long streamers reached
to the star-studded, draperied walls. Soft lighting,
palm trees, and plenty of easy chairs helped to fill
the decoration bill.

The committee members to whom the credit is
due for making the dance so successful are Herb
Johnson, Business and Finance; Ewalt Anderson,
Publicity; Wayne Wilson, Chaperones; George
Bardwell, Queen; Leonard Gregor, Decorations;
Charles Hughson, Programs; and Ren Read, Or-
chestra.

Chaperones for the evening were Prof. and
Mrs. W. S. Beattie, Prof. and Mrs. L. A. Bingham,
Prof. and Mrs. C. A. Hutchinson, and Prof. and
Mrs. A. J. MeNair. Also present as guests were
many members of the Engine school faculty.

ESTABLISHED
In 1885

59 Years as
Engineers, Contractors,
and Manufacturers,
serving important
Industries, including
Mining, Sugar, Power,
0il and Gas, Railroad,
and Municipalities.

The Stearns-Rogers Mfg. Co.

Engineers Designers

Manufacturers

DENVER, COLO.

Contractors

ALUMNI NEWS—
(Continued from page 36)
1938

Second Lt. Lucian J. Bissey is with the Signal
Corps at Crystal River, Florida.

Major William E. Boyd, B.S. (E.E.), is at
Peterson Field, Colorado Springs.

*Lt. Elmer Maul, B.S. (E.E.), won the Distin-
guished Service Cross for leading a group of 6 dive
bombers which scored hits on 5 Japanese cruisers
at Rabaul.

Lt. Carrol W. Griffin, B.S. (C.E.), visited the
campus recently. Lt. Griffin is the son-in-law of
Dean Eckel of our Engineering Department.

1939

Charles E. Hikes, B.S. (C.E.), visited Boulder
recently.

Lt. Anthony Tisone, B.S. (M.E.), has recently
been promoted to Lieutenant with the Navy in the
Pacific.

Lt. Thomas Trask, B.S. (C.E.), is stationed in
India.

1940

Capt. Robert M. Ancell, B.S. (M.E.), is super-
visor of mainetenance at the Gila Bend Army Field,
Arizona.

Thomas E. Dalby, B.S. (A.E.), graduated hon-
or man of his company recently at Great Lakes
Naval Training Station.

Capt. G. W. Lovering, B.S. (M.E.), is stationed
in Venice, Fla., at the AAF Base Unit.

Lt. Gayle T. Martin, civil engineering graduate
who recently visited the campus, has been at the
Naval Architectural School at the University of
Michigan and is being transferred to a west coast
unit.

Marshall K. Wood, B.S. (A.E.),
training at Farragut, Idaho.

Major R. D. Wright, B.S. (E.E.), who served
in the Marine Corps in Iceland before Pearl Harbor,
is now on duty in the South Pacific after having
served a period of training recruits in San Diego.

(Continued on page 40)

is in mnaval

WASHINGTON MORRISON

COALS

A Coal for Every Heating Problem

PIONEER COAL (0.

BOULDER, COLORADO

1800 Broadway Phone 25
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TESTING is an integral part of
steel production at Allegheny
Ludlum mills, because one of the
“must” requirements for an alloy
steel today is that it possesses—to
the full—every one of the special
properties desired by the user.

To help prevent failure of a part
during operation, amazingly accur-
ate machinery, worth thousands of
dollars, is on the job at each Alle-
gheny Ludlum mill, testing each
lot of steel before it is shipped out
to become fighting parts of planes,
tanks, guns, ships or munitions.
These steels must be right, for in
the urgency of battles tremendous
stresses are put upon the key parts

for which alloy steels are chosen—
and those parts must not fail when
men’s lives are at stake.

It is under such war conditions
that Allegheny Ludlum steels have
proved their worth. Right now
they’re helping to uphold the tra-
ditions of a free America, so that
all of us may retain them in the
future. When peace is restored,
Allegheny Metal and other alloy
steels will take their rightful place
again in the enrichment of the
post-war world.

But now—today—these metals
are supporting the attack. Be sure
you are also supporting our fight-
ers, from your place behind the

OWI Pbhoto by
Palmer, in an
Allegheny Ludlum Plant

lines.
Top that ten per cent. .. buy them
to the limit of your ability.

Buy war bonds regularly!

Allsgheny Ludlurms

STEEL CORPORATION

BRACKENRIDGE, PENNSYLVANIA

W&D A-9314

#
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gregory murphy studio
Portraits by Photography

1319 College Ph. 622

Compliments of

EARL J. O'NEILL

NEw York LIFE INSURANCE Co.

801 Symes Building Denver, Colorado

BoOULDER, COLORADO
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NBC’s PARADE OF STARS

They’re on the March!

L S T

. . in a star-spangled cavalcade of
entertainment.

oSy e
All day, every day you’ll hear the best in

News, Music, Drama, Comedy and Daytime

Serials over—

KOA - 850 ON YOUR DIAL

ofs.

ALUMNI NEWS—

(Continued from page 38)

1941

*Capt. Donald E. Clark, B.S. (M.E.), has been
overseas 22 months in North Africa, Sicily, Italy,
and islands of the Mediterranean as engineering su-
pervisor of an airplane repair and maintenance unit.

*Capt. Hal M. Harrison, B.S. (Ch.E.), wearing
the Air Medal, two Oak Leaf Clusters, and the
D.F.C., has returned after 11 months service and 30
combat missions in a B-24 with the AAF in Eng-
land.

Ensign Kenneth Ray White, B.S. (Arch.E.),
former instructor in civil engineering, is in train-
ing at the University of Arizona.

1944

Ensign J. M. Bickford, B.S. (C.E.), is at Har-
vard University in training.

Ensign L. Mino Busby, B.S. (M.E.), former
V-12 student, is taking further training in Norfolk,
Va., after graduating from Columbia University’s
midshipman school.

Pvt. Jack J. Dalton, B.S. (E.E.), is at the Par-
ris Island, S. C., Marine Barracks.

Ensign Raymond H. Fields, B.S. (M.E.), is sta-
tioned at Memphis, Tenn.

Ensign Alvin J. Pearson, B.S. (M.E.) with hon-
ors, is at the Naval training school at Tucson.

Ralph William Reed, B.S. (M.E.), is with the
National Advisory Committee on Aeronautics at
Lakewood, Ohio.

Ensien Robert G. Rockwell, B.S. (E.E.), and
Lieut. (jg) Ray Robertson, B.S. (E.E.) ’42, are on
board a carrier in the Pacific.

Walter E. Smith, Jr., B.S. (Ch.E.), is a chemist
with the Honolulu Plantation Co.

Ensign Barton H. Spring, B.S. (E.E.), is at 50
S. Battery, Charleston, S. C.

Ensign Robert E. Wilson, B.S. (C.E.), was
married in Denver recently and reported to the
Bureau of Yards and Docks in San Francisco in
September.

1.
£}

Colorado Builders’
Supply Co.

FIrREPROOF BUILDING MATERIALS
REINFORCING STEEL FOR CONCRETE
1534 Blake Street Phone KE. 8201
Denver, Colorado
Plants at Denver, Pueblo and Salt Lake City
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Chemicals that protect your car!

ALLOYS AND METALS
Electro Metallurgical Company
Haynes Stellite Company

HERE ARE THREE CHEMICALS that you
are probably better acquainted with from
the way they act as anti-freeze in your car
than from the way they look in print.

These chemicals are manufactured in
large quantities by CARBIDE AND CARBON
CraeEmicALs CorrorATION. Uncolored,
they are water-white. To the chemists,
who must know what they will do in your
car, they are compounds of carbon, hy-
drogen and oxygen, the atoms of which
are shown here in the molecular models.

ETHYLENE GiycoL, ETHANOL and
METHANOL are the bases of anti-freezes—
and they help to take one of the worries
out of winter for millions of motorists.

TODAY AND TOMORROW

Over the years, CARBIDE AND CARBON CHEMI-
CALS CORPORATION and other Units of UCC, no-
tably NATIONAL CARBON COMPANY, INC., have
kept at their research—both in the laboratory and
on the road—for the constant improvement of
anti-freeze and anti-rust protection for your car.
This is an important reason why vou can depend
on the following whenever and wherever you

find them:

‘“’Prestone’’ ethylene glycol-base anti-freeze. One
“shot” gives all-winter protection.

“*Trek’ methanol-base anti-freeze, which is again
available to the extent that the production of methanol
has caught up with its war-critical uses.

*’Blye-Flo*’ ethanol-base anti-freeze. Not being manu-
factured this year because ethanol (ethyl aleohol) has a
bigger war job to do.
Certain other anti-freezes formulated and manufactured
by Units of UCC for large national distributors.
“’Rustone’’ corrosion preventive which, when added
to the water in a clean cooling system, inhibits the
formation of rust.

v

Car owners are invited to send for the booklet
P-11, “Manual of Cooling System Service.” It will
be sent without cost or obligation.

BUY UNITED STATES WAR BONDS AND STAMPS

UNION CARBIDE AND CARBON CORPORATION

30 East 42nd Street

8 New York 17,N.Y.

Principal Units in the United States and their Products

CHEMICALS

Carbide and Carbon Chemicals Corporation
ELECTRODES, CARBONS AND BATTERIES
National Carbon Company, Inc.

United States Yanadium Corp ion

COLORADO ENGINEER—November, 1944

INDUSTRIAL GASES AND CARBIDE
The Linde Air Products Company

The Oxweld Railroad Service Company
The Prest-0-Lite Company, Inc.

PLASTICS

Bakelite Corporation

Plastics Division of Carbide and
Carbor Chemicals Corporation
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An officer approached the young man in the
neatly fitting blue uniform and asked:

“What’s the eighth general order?”

“T don’t know,” the fellow admitted.

“Have you ever been on watch?”

“Nope.”

“Don’t you know enough to say ‘sir,” either?
What outfit are you in?”

“Me? I'm the Coca-Cola man.”

“You’re an apt boy. Is your sister apt, too?”

“TIf she gets a chance, she’s apt to.”

Lady (holding a cookie above a dog) : “Speak!
Speak!”

Dog: “What'll I say?”

e N

Drunk at pay phone: “Number, hell!
my peanuts!”

I want

When the corporal went out a buy a paper the
British barmaid leaned over the bar towards the
shy young private.

Putting her face against his, she whispered:
“Now’s your chance, darling.”

The private looked around the empty room.

“Sp it is,” he remarked; and promptly drank
the corporal’s beer.

—_——-—————————

“May I kiss your hand?”

“What’s the matter, is my mouth sticky?”
— s eWm—

Marriage is like a cafeteria—grab something
good looking and pay for it later.

—_— -

She was just an optician’s daughter — two

glasses and she made a spectacle of herself.
——————————

“What engines shall we use in this boat?”

“Oh, Diesel do.”

It is said: “The noblest kind of dog is the hot
dog—it actually feeds the hand that bites it.”

She: “Say you love me—say it!

He: “You love me.”

Say it!”

There once was a maiden from Siam

Who said to her lover, young Kiam,

“If you kiss me, of course,

You will have to use force,

But God knows vou are stronger than I am.”

) o

Lubricity shall lack no champion . . .
Friction shall not thrive unopposed

) o

I'm all done with dames
They cheat and they lie;
They prey on us males

To the day that we die.
They tease and torment us
And drive us to sin—
Say—Look at the blonde
That just came in.

A dainty foot, a lovely torso

Can make a friendly feeling more so.

Of all the seasons of the year,

[ like the summer best.

It isn’t that the girls are sweet,

But just the way they’re dressed.

—_— -t
We never were able to find Grandma’s glasses,

but now she leaves them just where she empties
them.

Sl e R S

“Only last week you said it was a great life if
yvou didn’t weaken.”

“Yes, but since then I've found out it’s greater
if you weaken just a little bit.”

SR e ]

“Watt-hour you doing there?”

“Eating Currents,” replied the apprentice,
“anode you'd catch me at it.”

“Wire you insulate this morning?”’ asked the
boss.

“Leyden bed. Youldn’t that jar you?”

“Can’t your relay-shunts get you up?”’

“Amperently not.”

“Fuse going to do that every day you can go
ohm,” said the boss, and the circuit was broken
right there.

L e e e

“What’s the matter, little boy?”

“Ma’s gone and drowned all the kittens.”

“Dear me, that’s too bad.”

“Yeah, she promised me I could do it.”

The wonderful love of a beautiful maid,
The love of a staunch, true man,

And the love of a baby, unafraid,

Have. existed since life began.

But the greatest love—the love of loves,
Even greater than that of a mother,

Is the tender, passionate, infinite love
Of one drunken bum for another.
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Under the piercing heat of the oxy-
acetylene cutting flame, thick metals
like this 32” dlloy steel block are
shaped into parts for heavy weapons
faster than ever before.

For example, the flame cuiting op-
eration shown here saves
more than 1000 hours ma-
chining time in producing

AIR REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS CO.
NATIONAL CARBIDE CORPORATION
PURE CARBONIC INCORPORATED

THE OHIO CHEMICAL AND MFG. CO.
WILSON WELDER & METALS CO., INC.

OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES *
ARC WELDING MACHINES AND SUPPLIES * CARBON DIOXIDE = "DRY ICE

one heavy part for ordnance use.
Similar valuable savings in time and
labor are being achieved on hun-
dreds of other war production sched-
ules by this method . . . cutting steel
up to 517 thick on a fast, production
basis.

Air Reduction engineers have pio-
neered in the develepment of many

machine flame-cutting methods to
speed operations in war and peace-
time industry.

If you would like to receive our
informative publication “‘Airco in the
News,’” we shall be glad to send a
free copy. Write to Mr. G. Van Als-
tyne, Dept. C. P., Air Reduction, 60
East 42nd Street, New York 17, N. Y.

% BUY UNITED STATES WAR BONDS %

60 EAST 42nd STREET

Air REDUCTION

NEW YORK 17, N. Y.

GAS WELDING AND CUTTING APPARATUS + CALCIUM CARBIDE
" « ANAESTHETIC AND THERAPEUTIC GASES AND APPARATUS
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RESEARCH AND ENGINEERING KEEP GENERAL ELECTRIC YEARS AHEAD
I T e

TANKERS ON PARADE

T would take 1,900 miles of tank cars to equal the capacity of all the tankers built since
Pearl Harbor which are powered by General Electric propulsion equipment. At any rate,
that was the figure through July of this year.

General Electric first built turbine electric drives for the Navy in 1909. Chief advantages then
and now have been speed and efficiency. In wartime these are especially important. Tankers
must move fast to keep up with the swiftest ships in the fleet, keep ahead of enemy subs, and
utilize their carrying space fully.

General Electric is building three-quarters of the drives for the high-speed tankers ordered
by the Maritime Commission since the United States entered the war. Speed of the 6,000-hp
tankers is better than 15 knots, the 10,000-hp ones can do over 17 knots—both are considerably
faster than a submerged submarine. The new high-speed tankers move fast. enough and are
sufficiently armed to run free on the long treks across the Atlantic and the Pacific. They no
no longer wait for convoys.

1 Sgees

DOUGHNUT MOTOR

N the nose of some fighter planes, right in the

middle of the motor that feathers the propeller,

is a 37-mm cannon. Building a motor with a hole

where the shaft ought to be was a brain twister,

but G-E engineers solved this problem with an elec-
tric motor shaped like a doughnut.

The motor which automatically changes the angle
of the propeller blades as flying conditions change
has been designed with a hollow shaft. It is one of the
many unusual motors that General Electric has
designed and built to meet some specific need of
America’s fighting men. :

BRAIN CHILD

LMOST everyone likes to experiment now and

then. It’s fun, and in addition, worthwhile re-

sults are sometimes obtained. There is one machinist

at the General Electric plant in Bridgeport whose
experimenting brought real results recently.

The device shown above is his brain child. It may
look a little grotesque, but it has proved very useful.
A brazing fixture which can be rotated around three
different axes, it has speeded up production on igni-
tion parts for aircraft and earned a $750 cash sugges-
tion award for the inventor. General Electric Co.,
Schenectady, New York.

Hear the General Electric radio programs: *“The G-E All-girl Orchestra” Sunday 10
b.m. EWT, NBC— “The World Today” news, every weekday 6:45 p.m. EWT, CBS.

The best investment in the world is in this country’s future. Keep all the Bonds you Buy.

GENERAL @@ ELECTRIC

9563-95-211




