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Why some things get better all the time
HEALTH, strength and 'zest -for life-of youngsters, of work- Producing better materials for theiise-oj-science arul-
ers, of all of us-vdepcndon food. Food produced by the mil- industry and the benefit of mankind is the ioork of UNlbN ..~
lionsof tons yearly ..Andeach year our fariners have more CARBIDE.
efficient means to do their tremendous job. Basic knowledge and persistent research are required,

The modern farmer has a tractor a' truck and uses particularly in the fields of science and engineering; Work-
specialized farm tools-all with parts ~ade incr~asingly of ing ";,ith extremes of h~a~ and cold- fre~uentl~ as high. as
allo -toughened steels and of plastics for sturdier mote 6000 or as low as 30Q Below zero, Falirenheit-s-and with
effi~ent service. His milking machin~ has parts ;f rust. vacuums. and great pressures, Units of UCC now separate.
;esistant stainless steel. Chemically fortified feeds grow or combme nearly one-half of the many elements of the

healthier livestock. New chemical sprays protect his crops earth.

fr,om i~sects and plant diseas,es. And improved fertilizers U C,

restore vital elements to his soil. .·N I 0NA R'n.IDE
From care of the life-giving soil to precious harvest, the r: _ nr -.

farmer's means for food production are steadily improving Afi:D 0-'1
•.. because into these means go better and better materials. 30 EAST 42ND STREET' 00 NEW YORK 17, N. Y.

__________________ ProductsojDivisionsandUnitsinclude------------------
" LINDE OXYGEN It P~ESTLO-LITE ACETYLENE • PYROFAX GAS • BAKELITE, KRENE, VINYON, AND VINy'LITE PLASTICS

ACHESON ELECTRODES • EVEREADY FLASHLIGHTS AND BATTERIES • NATIONAL CARBONS

PRESTONE AND TREK ANTI-FREEZES • ELECTROMET ALLOY~ AND 11ETALS • HAYNES STELLITE ALLOYS • SYNTHETIC ORGANIC CHEMICALS



Yesterday it was sufficient to call yourself simply
an Electrical, Mechanical or Chemical Engineer.
But today we think in terms of specific functions
performed ... such as research, design, develop-
ment or application engineering. For example,
Westinghouse employs:
RESEARCH ENGINEERS •••

to investigate physical laws to extend scientific
knowledge-or applied research to solve specific
manufacturing problems, develop new apparatus.

DESIGN ENGINEERS •••
to design all types of electrical apparatus to meet
new or specialized requirements. Such work involves
not only the writing of mechanical and electrical
specifications but the selection of materials, manu-
facturing processes and many other functions.

DEVELOPMENT ENGINEERS •••
to evolve the desired product in physical form; to
steer the product through infancy until it is a
success.

APPLICA TIO ENGINEERS ••
to analyze new projects, recommend needed equip-
ment; and to decide what pe of apparatu will do
the best job for he c s e .

SERVICE ENGINEERS ••
to direc installation and epair at the customer's
plants; to handle emergency breakdowns. G.I0003
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These are but a few of the many oppor-
tuni ties for engineers in the electrical field.
There are many others-in sales or manu-
facturing at Westinghouse. Begin plan for
your future by sending today for your free
copy of '''Finding our Place in Industry."

o obtain copy of Finding Your Place in Industry, consult
Placement Officer of your university, or mail this coupon to:

The District Educational Coordinator
Westinghouse Electric Corporation
306 Fourth Avenue, P. O. Box 1017
Pittsburgh 30, Pennsylvania

Name. _

College Course _

Address _
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There'S a future for yOU in
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Unified Calculus-

SMITH, SALKOVER, and JUSTICE
WILEY & SONS, N. Y., 1947-$3.50

AS its name implies, Unified
Calculus, by Smith, Salkover,

and Justice, interweaves differential
and integral calculus in a manner that
stresses the essential unity of the sub-
ject.

This book presents several improve-
ments over its predecessor, the well-
known Calculus, by the same authors.
First of all, the book places an in-
creased emphasis on early and fre-
quent uses of integration. The applica-
tions of calculus to both physics and
mechanics, especially, have been
stressed; as a result, consideration of
the use of integration in the early
chapters of the book includes centroids
and moments of inertia, in addition
to area, volume, liquid pressure, and
work. Other features include a chap-
ter on differential equations, the tool
of the engineer, introducing both first
order differential equations and equa-
tions of higher order; a greater
emphasis on differentials, the connect-
ing link hetween differentiation and
integrations; the use of the concept of
speed to motivate rate of change;
different treatment of velocity com-
ponents and indeterminate forms; an
article on mean value by integration;
an extensive treatment of the product
of inertia; and the adoption of right
handed space axes.

An extensive problem list, broadly
covering the scope of the preceding
work, is incIuded at the end of each
article. Furthermore, a' short table
of integrals and a list of reference
tables and formulae facilitate the work
of the student.

Designed as a first course in
calculus, this book should well fill
the needs of beginners in physics,
chemistry, and engineering. The
authors hope to be able to supply
answers to the problems by Fall, 1947.

W. F.

(Book Section Continued on Page 31)
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IT WAS an idea plus the spirit of
experimentation that led to the de-

velopment of a grinding wheel in F. B.
Norton's pottery shop in 1877. That
same pioneering spirit led to many
other important Norton contributions to
industry during the succeeding 70 years.
In 1946 it resulted in 32 ALUNDUM
abrasive.-the sensational new aluminum
oxide abrasive made by a unique
electric furnace process.

Today the Norton research laboratories at Wor-
cester and at the Chippawa electric furnace plant
occupy 75,000 square feet of floor space, are
equipped with the most modern apparatus and
have a staff of over 135 skilled scientists and
technicians. Included are:

Mechanical Engineers Physical Chemists
Electrical Engineers Organic Chemists
Ceramic Engineers Electro-chemists
Chemical Engineers Metallurgists
Petrographers Physicists

The teamwork of this group has had much to do
in making Norton the unquestioned leader in
the abrasive industry.

NO·RTON COIMPANY
Worcester 6, Mass.
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Picture of High ...Speed Grinder Taken with Kodatron Lamp.

Note that although the wheel was revolving at more than 3,000 revolutions per minute, the speed of the light (1/30,000
second) stopped the wheel as is demonstrated by the clear-cut picture of the locking nut in the center.

See Article on Photography, Page 9



By C. ALBERT JOERGER, Dean, College of Engineering

A VISITING graduate remarked to
me the other day that he had

left some things undone that he should
have done. When I inquired as to what
he meant by his statement, he ex-
plained that he was referring to the
fine opportunities presented by extra-
curricular activities to round out one's
education and training. We then really
had a full discussion on this subj ect.

I am a believer in the value of extra-
curricular activities as a factor in the
development of a person as a whole,
but I want it clearly understood that
I recognize that the main purpose of
a college is intellectual. One of the
chief reasons for boys and girls com-
ing to our college is that they hope
that, after graduation, they will be
able to take their places in the in-
dustrial and business world farther
along the line and will be better pre-
pared for the so-called "higher up"
.j ob, than if they had not gone to
college. We, in turn, hope that when
the students are graduated, they will
have been made eligible for appropri-
ate positions. This requires not only
.that they be intellectual Iy prepared,
but also that they be trained in such
attributes as leadership, ability to
work and get along with other people,
development of good character and
habits, and, above all, a knowledge
of self. It is quite important to avoid
too much self-centeredness. Such at-
tributes are developed mainly in the
extra-curricular area.

What are the extra-curricular activi-
ties that are usually available in a
college? They would include sports,
musical performances, journalistic ac-
tivities, subject-matter clubs, and the
like. Let us assume that a student is
interested in improving his ability to
get along with people. He should

DEAN JOERGER

these things. That is a form of inertia.
Many would soon derive satisfaction
from these activities' if they once de-
veloped the impulse to participate.
Try it.

There is something to be said for
values that can be gotten from hikes
into the country. There certainly
would be an opportunity to learn a
little about elementary botany and
geology. It would have a broadening
effect. It would also develop the sense
of appreciation. In fact, to go out
into the country on a beautiful spring
day can give one a "lift" as no other
thing can. It can give one a new
lease on life.

There are activities, considered by
many as trivial and even useless, such

. as tea parties, receptions, and dances,
that have merit in that they enhance
the social graces. They can be a worth-
while experience. They make possi-
ble a relationship of girls and boys
on a level which otherwise would not
exist. On this social point I would
give warning to fraternities and sorori-
ties. They can be a force for the proper
development of a boy or girl. I think
they may be considered as an extra-
curricular activity, but it is necessary
that the fraternities and sororities take
great care that they are a force for
good and not fosterers of snobbish-
ness, exclusiveness, and undemocratic
relationships. Otherwise, they would.
be not only a worthless, but actually
a harmful activity.

Give some thought to participation
in extra-curricular activities so that
some day it will not be necessary for
you to say that you left some things
undone that should have been done.

participate in proper club life, in stu-
dent government activities, in social
events which are fostered to enable
young men and young women to asso-
ciate congenially. Participation in
various worthwhile group activities
can be helpful in developing a stu-
dent's ability to get along with people,
provided the student participates with
the proper attitude. He must have
the desire to improve this characteri-
stic.

To develop the sense of apprecia-
tion and enjoyment of things beauti-
ful, participation in a chorus, a glee
club, an orchestra, a band, or a sketch-
ing and painting group would help
greatl y. Attendance at symphonies,
operas, concerts, well-selected plays,
and art exhibits would help a lot.
It may be that there is not the
particular urge or desire to do any of

5
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Syd Reiter, A.E., '47, has been active on
the Co-op ENGINEER since the magazine
returned to the campus. Most persons will
probably recall his article on jet engines
uihich. appeared in the ENGINEER last
year. He has co-oped at Wright Field, Day-
ton, Ohio, working on jet engines. Among
his other activities are Engineering Tribunal,
U. C. Band, and Sec'y-Treas. of the I.A.S.

FROM B-17 to C-54, from DC-3
to Constellation, is the history

"in a nutshell" of the Greater Cin-
cinnati Airport. What began as an
Army auxiliary field is now the rapid-
Iy expanding commercial airport of
Cincinnati, and gives promise of be-
coming one of the most progressive
air terminals in the nation.

In 1941, the A.A.F., in the midst of
its extraordinary growth, decided to
establish an auxiliary field in the
vicinity of Cincinnati for the purpose
of training B-17 pilots. Recognizing
the need for a new airport to handle
the larger transports that were then
just coming into use, the Civil Aero-
nautics Authority and the major air-
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Pictures by Dave Schilmeister

The lobby contains ticket selling
offices for the airlines, a 'restaurant,
lunch counter, cafe services, and rest
rooms. On the second floor are the
airport technical offices. To one side
are smaller buildings for the post
office, garage, and aircraft-mainten-
ance shops.

The Greater ~ineinnati Airport
By SIDNEY H. REITER, A.E., '47

lines co-operated with the Army in
choosing a site suitable for conversion
to a civilian airport. Many areas were
subj ected to the criteria of unrestricted
air approach, accessibility to popula-
tion centers, room for future expan-
sion, and the minimum necessity for
grading. The present airport, outside
Erlanger, in Boone County, Kentucky,
is the result.

Boone county, which was first asked
for help in constructing the training
base, was unable to supply any help.
Neighboring Kenton County, which
was next approached, accepted. With
the aid of $2,325,000 in Army funds,
Kenton County proceeded, to construct
the field under C.A.A. guidance. After
a year and a half of training use by
the Army, the airport was returned
to Kenton County, which added the
Administration Building, ramp, post
office, and maintenance buildings. On
January 10, 1947, the Greater Cin-
cinnati Airport was officially opened.

Runway Data
And Directions

The field itself consists of four run-
ways, running in N-S, E-W, NW-SE,
and SW-NE directions. They are
5500 feet long, 100 feet wide, and 22
inches thick with the black top cover-
ing. All are connected by taxi strips,
which enable the planes to load or
unload on the ramp in front of the
Administration Building. T'he airport
is 928 acres in area; it has fully lit
runways and complete drainage facili-
ties.

The Administration Building houses
the operating functions of the airport.

The Greater Cincinnati Airport is
one of two airports in the country that
are operated experimentally by a con-
solidation, of the airlines, the other
being Willow Run Airport in Detroit.
The Air Transport Association during

An Auxiliary
Field First

ExperilDenting To
Reduce Costs

A Progressive Air TerlDinal

Operations in the Control Tower

THE COOPERATIVE ENGINEER
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the last 'war, authorized the McGold-
rich Report, which established the
practicality of j oint operation of air
terminals in an effort to reduce operat-
ing .and overhead costs.

On the basis of this report was
formed the Terminal Corporation, a
profit organization to operate these
j oint facilities. This corporation
operates the Willow Run Airport in
its entirety. A subsidiary, the Na-
tional Airlines Terminal Service Com-
pany, was organized as a non-profit

. . The Administration Buildingfirm to operate the service functions '
of the j oint airports. At the Kenton ·

Cou~ty Airport, the. buildings and COlDlDunieations swing the axe too freely, the Ground
loading ramp are operated by Controlled Approach radar landing
NATSCO under .,a lease from the On the technical side, the airport is system should be installed by this
Kenton County AIrcra~t Board. The well equipped' with the latest aids Fall. A Very High Frequency Omni-
field and runways are directly operated to safe and comfortable flying. The Directional Range is nowheing built,
by the' board. C.A.A. operates an Interstate Airways along with a VHF communications,

By June 15, all service functions Communication System, which main- network. Besides these, there are 'the
are expected to be operated jointly, tains communication will all non- usual fan markers, compass localizers,
including ticket sales, weight com- scheduled aircraft in the vicinity, and a low frequency beam transmitter
putations, and outside activities. The giving them weather reports, landing in Indian Hill.
downtown offices, however, will remain information, and clearances. The
independent. If the expected reduc- scheduled airliners have their own
lion in operating costs is achieved net of radio communications. The The Control Tower
here and at Willow Run, it can be Instrument Landing System installed . /
expected that all airports soon will on the N-S runway enables a 'pilot to. Also operated by the C.A.A. is the
be operated in the same manner as the make landings under the most adverse control tower' on top of the Adminis-
railroad stations are now. conditions. If Congress does not tration Building. The tower operator

has control over all air traffic within
a 3-mile radius of the airport. Each
incoming plane is given information
as to the proper runway, wind, and
landing conditions, The operator is
responsible for proper spacing of
planes on take-off and landing, and
has a real job during low visibility
when planes .are sometimes stacked
six high, waiting to land. As one is
brought in on I.L.S.,the stack islowered
so that the next may come in, and most
probably' a new one added to the top
of the pile. It can get pretty com-
plicated! Ifa plane' .has no radio,
it is controlled with a red or green
spotlight. If instrument flying condi-
tions prevail, no plane can leave the
airp ort unless it has been assigned an
altitude and speed by the Airway
Traffic Control Office, which is in
downtown Cincinnati. The informa-
tion is relayed by the control tower
operator to the plane, and recorded at
the same time, so that in case of an
accident, a record of the pilot's instruc-
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Aerial View Showing Administration Building and Hangars
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Boone County Airlines, and other
small operators like them, are the
backbone of present day private avia-
tion. It is only through the activity
of air services like. Boone County Air-
lines that private flying can ever be-
come available to everY9ne.

rrhe Future Of
The Airport

The future of the airport is well
protected. According to Mr. Oscar
Parks, manager- for' Kenton County,
there is enough potential air traffic
in this region to support an additional
airport. Sufficient ground has been
leased for expansion .and installation
of future safety facilities. With I.L.S.
operating now, and G.C.A._bythis Fall,
the Greater Cincinnati Airport will

In Front of the Plane Used for Aerial Photography are the Pilot and the Autho,r be one of the safest in the country.
If a new express way is built, the
accessibility of the airport will be

tions will be available. These record- on an individual basis. It offers flying greatly improved, removing the only
ings are made during any weather, lessons and service aircraft, provides present major objection. The airport
whenever the tower operator's micro- charter service.iand sells private air- has every reason to prove to be a
phone is ..open. The perfect record craft., Courses toward Private, Com- successful advance in the science of
that has been attained since the mercial, and Twin-Engine licenses are airport construction and management.
opening of the airport is eloquent available, as -well as the only airport Its growth will be a challenge to
testimony to the operator's skill, and ground school course in this vicinity. Greater Cincinnati to progress with it.
is one of the prime factors in safe
Hying.

Weather Reports

The United States Weather Bureau
maintains at. the airport a st-ation
which is a part of its nation-wide
forecasting system. Every six hours,
reports of the dew point, cloud types,
barometric changes, etc. 'are placed
on the C.A.A. teletype circuit, and sent
to the central forecasting station. In-
formation is given to pilots in the
vicinity as to visibility, ceiling, alti-
meter correction, etc., every half hour.

Besides offering transportation to
all parts of the world; the Greater
Cincinnati Airport is the home of the
Boone County Airlines, its only fixed
hase operator. B.C.A. is an outfit
composed of veterans, established in
October of 1946, that provides service
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\ Aerial View Showing the ...Runway Pattern.
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By GORDON ZEIDMAN, M.E., '48 and DAVE SCHILMEISTER, Bus. Ad., '49

Gordon Zeidman. has taken an active in-
terest in photography for many years. At
Hughes High School he was on the photo-
graphic staff of the annual. Since then, he
has managed to keep up with his hobby
despite a growing list of campus activities.
Gordon is a member of A.l.1Vl., the Speakers'
Bureau, Alphia Phi Omega, Treasurer of the
A.S.M.E., and President of the R.S.f;. At
the present time, he is co-oping in the En-
gineering Department of the Globe- Wernicke
Company.

AT first glance, Engineering, the
Profession, and Photography,

the Art, seem to have little in common;
yet, upon closer examination just the
opposite is found to be true. Engineer-
ing, in its practical applications, is the
use of theory tempered with experi-
ence. In order to obtain experience,
observations must be made and record-
ed. As a recording medium, photo-
graphy fulfills the ancient expression,
"A Picture is Worth a Thousand
Words". Since the early experiments
of Daguerre and Talbot great strides
have been made. In the early days,
a man could "grow old" having his
picture taken, as exposures often took
twenty minutes. In the middle of the
nineteenth century, refinements were
introduced which cut time to three
minutes and less. The Civil War first
howed the coming importance of

permanent! y recording places and
events. Mathew Brady, most famous

early documentary photographer, pre-
served many important scenes of the
North-South conflict. Cameras were
taken aloft in balloons and aerial
photographs first came into use.

JULY, 1947

A Picture Taken by Kodafron Light
at 1/30,000 Second

Photography Is
IDlportant To
Engineers

Photography is an important factor
today in all phases of engineering.
Almost everyone has heard of the
cathode ray oscilloscope in which elec-
trical phenomena are reduced to
terms .of lines on a screen. In an
oscillograph, a photograph is taken
of these lines so that accurate measure-
ments and interpretations can be made,
Other adaptations that have come into
widespread usage recently are X-ray
photography and gamma ray radio-
graphy. These are as truly examples
of photography as any other form.
By use of these two methods, castings
are examined internally in order to
find deep hidden cracks, voids, and
imperfections which would be hard
or impossible to find visually or by
use of Zyglo or Magnaflux. Recently,
the University of Rochester, in con-
junction with the Eastman Kodak
Company, made an X-ray photo of a
jeep in one exposure. This is the
largest single X-ray photo ever made.
Another type of photography that does
not use visible light is ultra-violet
and infra-red photography. By means
of special films and filters, photo-
gra phs can be taken. This process is
also used in criminology, as sub-
surf ace details are often brought, to
light. Infra-red photos are of special
interest to engineers, as no visible

Photography-A Valuable Aid To Engineers

light is used to take them. As infra-
red light or radiation is given off by
hot bodies, a camera loaded with
infra-red film will record places where
heat is lost in a machine. A outstand-
ing example of this is a photograph
taken by means of a hot iron "light-
ing" a statue in an otherwise absolutely
dark room. An offshoot of this is seen
in news photography. Flashbulbs
coated so that only infra-red rays are
given out, when used with infra-red
film, enable a photographer to take
pictures in absolute darkness. This
method can be used to take truly
"candid" photos, since the person
photographed sees no visible light
unless he is looking _directly at the
camera, and then only a dim red
blink maybe noticed.

(Continued on Next Page)

The Eye With A MeUlO.·Y
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Photographing High
Speed Maehi~ery

A difficulty often encountered today
is in photographing high-speed ma-
chinery. The parts move so rapidly
that fine ad j ustment is difficult to
make. Noise and vibrations occur
which shorten the life of the parts
and make working near the machine
unpleasant. Several methods have
been devised to overcome this trouble.
The first was the motion-picture
camera. As the normal operating
speed is twenty-four frames per sec-
ond, when pictures taken at sixty-four
frames per second are projected at
twenty-four, the apparent motion is
slowed and rapid motion retarded so
that it can be more closely studied.
This is the ordinary "slow motion"
that is often used in the newsreels.
For extremely rapid motion this is not
slow enough. To effect further re-
tardation, two. other methods are in
use. One uses the principle of the
slow-motion camera, but takes photos

Mili, an advertising photographer on
the staff of Life lVIagazine, has used
the speedlamp as a tool of both art
and science by making sequence multi-
ple exposures on the same sheet of
film. Spark photos of rapidly moving
objects use somewhat the same princi-
ple, but are very limited in their scope.

Castings from which Radiograph below Was Made. Rough Cas,tin.g and two
Stages of Machining Are Shown.

at the rate of eight thousand Irames
a second. This gives an apparent
slow-down that is good for almost any
machine used in industry today. For
still higher speeds, the stroboscopic
light of Dr. Harold Edgerton of
Massachusetts Institute of Technology
is used. This stops action at one
millionth of a second. Commercial
units now available stop action at one
ten thousandth of a second. 'Gjon

Radiograph of Casting Showing Defects in Structure.

Three DilDensions
n Photography

In the gay '90's, the stereopticon
"vas the rage. Its popularity waned
but is now staging a comeback. Dur-
ing the war, the principle was used
in aerial mapping. A single photo
from the air shows the ground in two
dimensions. Two photographs taken
from slightly different positions and
viewed correctly introduce an' appar-
ent third dimension. Elevations and
depressions can be measured as well as
height of river banks, etc. Straight
photos are also used in mapping.
Scale maps of large areas can he
cheaply and accurately made without
need of any person's setting foot on
the area being mapped. Maps, as
well as other types of photos, both
movies and stills, are also taken with
color film. This pleases the eye as
well as being a clearer and more
accurate a rendition of the subj ect.

CUlDherSOlDe
Files BeeolDe Tiny
PhotolDierographs

Micro-filming solves the problem
of keeping old records available on
short notice. The files of even a small

THE COOPERATIVE ENGINEER10



to alleviate the .long and tedious sys-
tem of tracing or copying1Jlueprints
on patterns by manual means. This
slowed aircraft production all along
the line. The Martin Aircraft Com--
pany, in conjunction with Eastman
Kodak, developed a means of affixing
a sensitized emulsion to sheet metal,
and proj ecting the. full size blueprint
on to it. The metal becomes a "blue-
print" and the patterns are cut-this
speeded up production greatly and
accounted toa great degree for the
rapid expansion of aircraft manufac-s,

ture.

AtolD BODlb Te'st
Recorded

One of the most highly photo-
graphed events in the world was the
A-Bomb test at Bikini AtolL Every

Recordak ~orp. II ossible camer a angle from the air,Large Documents and Bound Volumes Are Recorded on 35-mm ll/hcrohlm P .. d A
Using Machines like ihe Above. land, and sea was .covereu. s no

human beings were allowed in the
company are large, and past years' camera is not infallible and can. be immediate vicinity, the only way to
records are needed for reference. The made to lie, its readings are certainly record all details of the blasts was to
advantage of v.condensing a ton of more accurate than any human ob- have camera towers erected on the
blueprints into a small package, or servations. Island. They w.ere operated by remote
payroll records for a full year into a In the early years of World War controL After dangerous radioactivity
can four to five inch~s in di~met~r II, a method of speeding up produc- dropped, the film was developed and
and one and one-half Inches high, IS tion in the lofting room was sought (Continued on Page 30)
evident. Thus- the voluminous records
may be stored away, and the microfilm
and proj ector stored in a fireproof

. vault no larger than an ordinary filing
cabinet.

On the other hand, instead of re-
ducing the image size, micro-photo-
graphy or photomicrography uses a
microscope to enlarge the image ·and
a camera to record the enlarged image.
The work of an individual .hy this
means can be viewed and understood
by large groups. In the field of
metallurgy, this is especially conveni-
ent, as different grain structures can
be easily compared, a reference estab-
lished, and standards obtained.

In the aircraft. industry, the camera
serves as a very able and accurate
assistant to the test pilot. Movies
taken of an airplane's instruments
while on a test flight will give valuable
information on plane characteristics
as well as relieve the pilot of recording

• - Recordak Corp.
much data. As a recording agent the 5200 Drawings, 9" x 12", Can Be Re~ord~d on a Single 100-fooi Roll of 35-mm
camera is unexcelled. Although the MIcrofIlm.
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Although he is not an engineering student,
Roy L. A-lerwin can discuss with ease such
subjects as are presented in this article. He
received his B.S. in physics from the Uni-
versity of Cincinnati College of Liberal Arts
this year. He is a member of the Institute
of Radio Engineers and served four years
in the Army Air Corps. While in service,
he was a Radar-Loran officer with the
A.A.F.T.T.C., Army Airways Communication
System, and the Watson Laboratories. He
is also a member of Delta Tau Delta ocial
fraternity.

INDUSTRY and laboratories today
are finding increased use for elec-

tronic devices, and, in some cases,
eleotronic equipment replaces mechan-
ical equipment with positive advan-
tage. In operations involving extreme-
ly rapid motion, mechanical devices
simply cannot do the job. For example,
electronic counters (also called fre-
quency dividers) are able to count
impulses of a very high recurrence
rate, hut mechanical relays fail be-
cause of their high inertia.
If the fluctuating or periodic motion

to be counted is mechanical, it must
first be transformed into electrical
energy. This may be accomplished in
a variety of ways known in the art.
It is only necessary to obtain electri-
cal impulses which correspond in
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time to the impulses to be counted. In
the circuit to be discussed, the stages
preceding the counter are required to
shape the impulses so that the pulses
applied to the counter are uniform in
width and amplitude. However, the re-
currence frequency may vary within
limits imposed by the charging and
discharging times of the capacitors,
and the length of time that C2 (see
Fig. 2) will hold a charge reasonably
constant. A maximum range of equiva-
. lent recurrence frequencies from 100,·
000 cycles per second to a few cycles

per minute are possible with the cir-
cuit shown. '

A study of simple electrical tran-
sients is helpful in understanding the
operation of the counter circuit to be
described. With reference to Fig. 1
and by application of the Fundamen-
tal Law of Potential, then

E-~-iR=O

Transients

Ec DENOTES THE
VOLTAGE ON THE
CAPA,C'TOP. DUE
\0 A PREVIOtJS
CHARGE.

An Eleetronie Coonter

Fig. I-Fundamental Circuit for Study of R-C Transients and Graph of

Equatio:n (3)

APPLI~O
VOLTAG~

'JOLTS
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~OUIVAl~N1
GENERA10P.

GSN7 NORMALLY NON-CONDUCTING

B+
VT-~

VT-3
b.J5

TEST
Fig. 2-Co nte Circuit

when 5-1 is closed. From the defini-
tion of current, then, by substitution,

The product RC is the time required
in seconds for the voltage to rise from
its initial value to 63 per cent of the
final value. When R is in' ohms and
C in micro-farads, t c is in micro-
seconds.

In some cases, theory may be more
easily understood if a numerical prob-
lem is solved, and this method will be
used as an approach to understanding
this circuit.

q "dE---R~=OC dt
At to the charging of C1 and C2 is as

shown by Fig. 3a and the wave-forms
of Fig. 4 since the diode VT -1 will
conduct whenever its plate voltage is
higher than the cathode. The time-
constant involved is

Upon integrating this differential
equation with the implied boundary
conditions, one obtains

Now if switch 5-1 were opened and
5-2 closed, the capacitor would dis-
charge practically instantaneously be-
cause the resistance in this circuit is
extremely small. This fundamental
circuit lends itself to use with vacuum
tubes as will be described.

-tg =CE ( 1- e RC

or

and may be as small as .75 micro-
second. Assuming the capacitors charge
to full value and neglecting C3 be-
cause it is relatively large, then C1
and C2 will divide 185 volts accord-
ing to the equation

ee, := ~~ (ecz)

-!!QQ..(8)
- 50

==: 176 volt.s

Counter Circuitswhere R, C, and E are constants. E
is the difference between the applied
voltage and the voltage on the capaci-
tor due to a previous charge. Thus

Fig. 2 illustrates a type of counter
which has been utilized in Radar and
Loran equipment.

E = (applied voltase)-Ec The generator which is denoted by
e1 is actually a triode with appropriate
circuit elements. In effect, this vacuum
tube (not shown) acts as a switch in
which the tube is alternately conduct-
ing and non-conducting. By neglecting
its internal impedance, we may con-
sider the problem with greater simpli-
fication, and without introducing ap-
preciable error.

This indicates that the voltage across
C rises exponentially and depends
upon time, resistance, capacitance, and
the original charge on the capacitance.

The time-constant t, of a series RC
circuit is defined as the product of the
equivalent resistance and capacitance
of that circuit.

ince
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50pj1{.
c. CHARGE PATH

rp = IS K
of VT-'

Yp :: 15 K
()~ VT-2

A. C\-fAtlGE B. O\SC.HARG-E

Fig. 3-Equivalent Circuits

--+ 300 VOL" S'
+ 2..70

+85
o

+'00
•
- 200

T 40

Fig. 4-Counler Circuit Wave Forms

I

and, by rearranging,

ec.a = ej (c~c.a.)
=( 185)(.0435\
= 8 voles

This places the plate of 'IT -1 eight
(8) volts above ground-about one
micro-second after to.

kt t1 the voltage input drops 185
volts as the generator tube conducts
heavily; thus the plate of VT -1 drops
by the same amount, forcing C1 to
discharge (see Fig. 3b) through the
generator and diode VT-2 with a time-
constant,

which also may be as small as .75
micro-second. About one micro-second
after t2, the voltage on C2 may be
found by

eel. ""eCo2+ (eI - ec~) (c~c.J
• 8+(185-8) (.04-35)
= 15.7 volts

The third step becomes

ee•.=/5.7 +(185-/5.7)(.0435)

= 2.3. ~ volts

and stepping continues in this manner
until the voltage of C2 is just large
enough to bring the grid of VT -c above
cut-off. A useful formula to find the
voltage for any particular step is

where r denotes the ratio

and n the step number. Then, for
the third step,

( ( UOO)S)eC2- = 185 J - \160

=23.2 volts

Blocking Os.cillator
When cut-off potential is reached,

VT-3 conducts and the action is ac-
cumulative due to the transformer,
which reverses the polarity of the

(Continued on Page 32)
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The New
Grading SysteDl

JULY, 1947

Publish
Their Records

Every year a great number of stu-
dents are elected to the various campus
governing organizations. The rnajority
of these students are conscientious men
and women who take a real pride in
their positions and who are' fighting
for better student government. J\tlany
others, though, strive for their posi-
tion only to be able to place another
activity behind their name. Once
they have been elected, they refuse to
do any work or even to attend the
meetings.

We hold that the student body
should know the names of these men
and women who are betraying their
trust.. If the various campus publica-
tions would make a practice of
publishing the attendance and com-
mittee records of the members of the
governing bodies, the students. would
know who were working for them and
who were not, and which students were
qualified for a second term in office.

This system could be initiated. with-
out difficulties if the secretaries of the
organizations in question were re-
quired to hand these records over to
the publications. Why not initiate
this system in the fall?

15

Elect Fighters,
Not Figureheads

"Elect Fighters, not Figureheads"
was the slogan of the U. C. Veteran's
Association as the first real campus
election in years got under way last
spring. Posters and leaflets were
cluttering up the campus and the stu-
dents were beginning to show a real
interest in who was running, and
why, and in the duties of the various
governing bodies.

It is a well-known fact that the
people who take an active interest
in the small elections are able to vote

fault of the new system. Heretofore,
the system was based on Dean Schnei-
der's opinion that a student who was
weak in one course should be given
the opportunity to pull up his aver-
age with his good grades. The meth-
od of preferential averaging, based on
the number of credit hours given for
a course, accomplished this purpose.
Under the new system, one poor grade
in a one-credit hour course can spoil
the whole grade picture.

The reasons that were given for the
change are as follows: FIrst of all,
the new system was introduced to
make the method of grading similar
to that of the other colleges; second-
ly, it took too much work to average
the grades of 2100 students.

As grades are relativ.e in that they
are supposed to give a representative
picture of the students in anyone col-
lege, we feel that the first reason does
not hold. As to the second reason, a
few more part-time clerks to average
the grades hardly would add to the
expense of running the College of
Engineering.

The grades could be averaged easily
by substituting .point values for the
letter grades. We hope that at least
this procedure will be re-introduced
in the near future.

intelligently in the big ones. Good
government begins at home. We were
glad to see that the old attitude 9£
-'I don't care who's running, and why
should I" was buried.

Education is the very basis of Demo-
cracy. When the time comes that we
can do away with the general apathy
that is prevailing and instill in every
student the will to take an active
interest in his government-for he is
the government-we shall be able to
look into a brighter future. The
foundations for this future were laid
at the last campus elections. Let's
have many more just like this one.

For the past year the students of
the College of Engineering have been
operating under a new grading system.

We feel that this new system. is not
representative. Before the change, the
point system was in use. This system
ran from "1.0" (50-54%) to. "5-.5'1
(9~-IOO%) at intervals of one-half
point. The new system uses straight
letter grades between "A'" and "F,"
the grade "A+" being the excep-
tion. We believe that the difference
between "79.5%" and "89.4%", for
instance, is too great to be represented
by a single grade, in this case "B."
After all, a grade is to tell a student
his, standing relative to that of the
other members of his class. Under
the new system, this purpose is de-
feated. Furthermore, the custom of
averaging the grades was discontinued.

This, to our mind, is the .greatest

The ADlerican
Way

IT is not easy to surprise a senior.
But the members of the Class of

'47 were nevertheless surprised when
they received a notice from the Senior
Class Committee telling them that
certain decisions regarding the Senior
Class Gift had been made-by that
committee-and that they, the seniors,
were expected to abide by the deci-
srons,

We have always believed that the
democratic procedure is to abide by the
decision of the majority. We should
like to point out that no attempt was
made to find out how the seniors felt
about these plans. Surely, it would
not have been too difficult to incorpor-
-ate a return post-card, asking for
suggestions, into the letter which gave
forth the findings of the committee.

Next year, let's give Democracy a
chance.

FrOID The Edito••~s Desk • • •



WITH so many alumni returning
from points around the globe

to places nearer home, it will take a
slide rule to figure out how to crowd
as many as possible into the space
alloted.

June brings graduation and our
sincerest congratulations to the long
list of graduates who received higher
degrees at this year's Commencement
Excercises. Receiving the degree of
Master of Science in Engineering
were CLAUDE L. EMMERICK, M.E.,
who, by the way, had the highest
average in the history of the college
for his undergraduate work at U. C.;
and JAMES N. SHOIRT, Ch.E., '43,
who was a research fellow from the
Phillips Petroleum Co.

The degree of Master of Science was
awarded to EMORY A. BAUER, JR.,
A.E., L.F. D'OTY, A.E., MARVIN L.
STEINBDCH, Ch.E.; FRED E.
WESTERMANN, Ch.E.; and WAR-
REN F. STUBBINS, E.E. r·wo Engine
School graduates received the degree
of Doctor of Philosophy. ROBERT
IIOW ARD BELL, Ch.E. and j\JLS.,
specia'lized in Chemical and Metal-
lurgical Engineering and wrote his
thesis on "Spectographic Analysis",
while LAN J. WONG, A.E,., wrote his
thesis on the "Application of the
Theory of Elasticity of Thin Wings".
This was the first time that U. C. has
conferred the Ph.D. degree in Aero-
nautical Engineering. Wong previ-
ously received M.S. and M.S. degrees
in Aeronautical Engineering, then in-
terrupted work on his Ph.D. degree
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By LORRAINE DOWLING, M.E., '48

to spend six years in war research
and inventing. He joined the faculty
as assistant professor of aeronautical
engineering last fall.

Another U. C. graduate to join the
faculty this year is CHARLES R.
SHULTZ, E.E .., '41, who succeeds
FRANCIS P. PRICE, E.E., as assistant
professor of co-ordination. As a "co-
op" and for a year after his gradua-
tion, Shultz was employed by West-
inghouse. During the war, he was a
captain in the Signal Corps, supervis-
ing the installation, operation, and
maintenance of radar equipment.
After being graduated from Army
Electronics Schools at Harvard and
M.I.T., Shultz spent a year as radar
instructor at Drew Field, Fla., and
later served in the Pacific as assistant
air inspector in charge of the Seventh
Fighter Wing communications inspec-
tion. Price, who was a Lieutenant
Commander in the Navy during the
war, resigned his faculty post to enter
Law School.

If most of the news this time seems
to be about the Chemicals, don't blame
us. Let us hear from the rest of you!
More local news is that GEORGE F.
ALBERS, Ch.E., '45, is president of
the Alfa Technical Firm, while
FRANK J. ALBERS, Ch.E,., '45, is
vice- president and chief engineer of
the same firm. CYRIL J. FE,Y, Ch.E.,
'45, is a design engineer at the Bright-
ton Copper Works, where RALPH
SCHNEIDER, Ch.E. is a chemical
engineer. Out at Interchemical Corp.,
Finishes Division, are ELMER F. LE

PERE, JR., Ch.E.,' 45, chemist;
HOWARD ELLE,RHORST, JT., Ch.E.,
'43, supervisor of the New Products
Development Laboratory; and HAR-
LEY J. ULREY, Ch.E., '43, sales en-
gineering trainee. JEROME LOSHIN,
Ch.E., '45, is in the engineering depart-
ment at the Vulcan Copper and
Supply Company, JAM,ES GRANNEN,
Ch.E., '43 is working at the Container
Corporation of America as assistant
to the plant chemist; and ROBERT'
M. PETERS, Ch.E,., '45 is a research
chemist at Emery Industries. Two
more U. C. graduates to join the forces
of the Cincinnati Milling Machine
Co. are HARRY WAGNER, JR.,
Ch.E., '44, foundry and machine shop
trainee and SIDNEY RINDSBERG,
Ch.E., '43, assistant foundry engineer.
CARL HENRY TRUMAN, Ch.E., '43
and BOB L. WINSTON, Ch.E., '43 are
with Electric Auto-Lite in Sharonville.
EDWARD M. BURROWS, A.A., '44
has passed the Ohio State Board ex-
aminations and is now a qualified
registered architect with a Cincinnati
firm of architects and engineers.

Three roses among all these thorns
are MURIAL A. BAKER, Bus. Ad.,
'44, who is now doing Publicity Work
for the Cincinnati Community Chest;
NANCY TERRY, A.A., '44, who is
now co-ordinator of college fashions
at the John Shillito Co.; and MARY
JANE REDMOND, Bus. Ad., '44, and
L.L.B., '46, who is head of the trade
mark bureau at the U. S. Printing and
Lithographing Co. Among the earlier
graduates, the news is that ,BERNA~D
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PEPINSKY, Eng., '16, is the new while MARION GORSUCH, Bus. Ad., Also working in Indiana are DANIEL
president eof the Cincinnati Chapter of '45, is writing training manuals for SINGER, Ch.E., '43 and GLENN
the American Institute of Architects, non-selling personnel at Halle Bros. rrHORN, Ch.E., '43. Singer is doing
while JOHN F. L,O:CKE, Eve., '33 in Cleveland. At American Rolling research and development on strep-
and Bus.' Ad., '36, has started a new Mills in Middletown, G. F. AHL- tomycin at Schenley Laboratories in
investment advisory service here in BRANDT, Eng., '04, was elected a Lawrenceburg, where Thorn is main-
Cincinnati. RICHARD D. JERVIS, vice-president recently, after forty- tenance supervisor for Joseph E.
Eng., '27, manager of the life, .acci- two years service to the company. Seagram and Sons.
dent, and group department of the Another U. C. graduate, RICHARD From more distant states we learn
Travelers Insurance Company, 'Cin- SMITH, is also at A,RMCO. From that ROBERT W. LAING, Eng., '37,
cinnati office, was elected vice-chair- Columbus, we learn that the former is president of the newly formed De-
man of the recently launched Uni- RUTH EPPSTEIN, Bus. Ad., '41, is troit U. C. Alumni Club. C. EASTON
versity -Fund campaign. Also elected residing there with her husband, Dr. -ALLEN, Eng., '23, was elected secre-
to serve in this drive were WALTER William J. Dalton, Med. '43, and their tary of the -organization, ·which was
E. M. FIEL,MAN, Eng. and Comma son, William II. Dr. Dalton is taking formed last October. HENRY C.
'25, and JOHN W~ HAR,G,RAVE, A.A., post-graduate work and instructing at EADES,Ch.E., '44, is in Chicago as a
'29. Another alumnus who is still Ohio State. RICHARD GRUBER" sales -' engineer for Socony Vacuum

-: active in school affairs is CHRISTO~ Eng., '43, received a ,graduate' degree Oil Company and FRANK SANFORD,
PHER L. KOEHLER, B.S., '19 and Eng., '26, is Western Editor of Electri-
1\:LE., '22, who was general chairman cal World Magazine in Chicago. San-
for U. C. Day activities this year. Mr. ford recently returned to· Cincinnati
Koehler is prominent in Cincinnati to address a special meeting of the
engineering circles as a manufacturer U. C. branch of the. American Insti-
of plumbing and heating specialties. tute of Electrical Engineers. He spoke
Congratulations also to JAMES W. on "The Future of Engineering". Out
SELT'ZER-, Eng., '34, who has been in California, Mrs. Jack Harmer
promoted to colonel in the Reserve Simonson, the former SYLVIA
Officers Corps. Mr. Seltzer, formerly FO"GLE, Bus. Ad., '46, is working as
president of the Cincinnati Chapter, office manager of the Southern Cali-
Reserve Officers Association, saw serv- fornia Adding Machine Company at
ice in the Pacific Theater during the Los Angeles.
war, and is now with the Pennsylvania From the East, the news is that
Railroad in Cincinnati. 'CHARLES J. P.ARKER, Ch.E., ,44,

The word from other communities is the field sales representative of the
here in Ohio is that WARRE,N A. Braeburn Alloy Steel Corporation at
BAUER, Ch.E., '43, is working in the Braeburn, Pennsylvania, ROBERT' C.
research and development department ,. . . KINSTLER, Ch.E., '43, is doing
f h G I·M hi C· Cincinnati TImes-Star d I ... k .o t e enera ac Inery orporalI0r:t "Scrappy" Aschendorf, Alumn\.\s, 1967. eve opment engIneerIng wor In

in Hamilton; RICHARD D. WELLS, Son of Irv Ashendorf of the pharmaceuticals and synthesis at the
ChE '44· ducti f ENGINEER 'Staff A ° C id C ' ..., " IS pro uction manager 0 merrcan . yCl;namI orporatron
the Rawac Company in Springfield; plant at Bound Brook, New Jersey;
and CHARLES P. BOEGLE, Ch.E., at O.S.U. last fall. IRVIN SPIEL- HOWARDL. STACKHO:USE, M.E.,
'4,3, is director of organic research at BERG, who was graduated from U. C. '22, who has recently been promoted
the Polamold Research Laboratories, in 1941 with high honors in aeronauti- from plant engineer at Post Cereals,
,also in Springfield. B,O,BM. GOLD- cal engineering and is now a Wright Battle Creek, Mich., to chief engineer
fIOFF, C~.E., '43, is in Dayton, work- Field authority on vibration and for the General Foods Corporation.
ing as foundry metallurgist at the Day- flutter, returned to U. C. in March to Before going to Battle Creek, Stack-
ton ""Malleable Iron Co., G.H.R. lecture on problems in his special field house was construction engineer with
Foundry. The Firestone Tire and of aeronautical research. Except for Proctor and Gamble Co. in Cincinnati.
Rubber Company in Akron now claims a period of active duty with the Air We also have news of at least two
the services of RAYMO'ND J. LUB- Force, Spielburg has been ettWright Engine School Graduates who are still
BERS, Ch.E., '43, development en- Field since his 'graduation from U. C. pretty far around the Globe. W.
gineer of tire. construction; and With Standard. Oil of Ohio, in GEDDES BRO'WN, '3'3, recently
.RAYMOND W. WOLF ANGEL, Ch.E., Cleveland, is WILLIAM E. BAKER, visited Cincinnati after five years in
'43, research chemist. Mrs. George Ch.E., '43, an engineering trainee. the far East, where he is vice-president
S. Ketter, the former ELAINE Also with Standard Oil is HARRY K. of an air transport company operating:
SCHIFRIN, Bus. Ad., '39, is teaching WHEELER, JR., Ch.E., '44, who is a from Hong Kong through the Philip-
business administration courses up at r:chemical engineer in the process pine Islands to Australia. Still sta-
Kent State University, Kent, Ohio, design division at Whiting, Indiana. (Continued on Page 34)
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Dave Schilmeister, retiring business manager of the
COOPERATIVEENGINEER,is a familiar figure about campus
and is seldom seen without at least one camera in his
possession.

A pre-junior in Business AdministrntionvDave was
determined to come on the staff and show ,the engineers
how the business half of a magazine should be fun. He
has done just that, operating efficiently, and in a business-
like manner. He served on the staff as photographer last
year, but stepped into the business manager's position
as if he belonged there.

IIi addition to his position on the magazine, Dave
has served, or is serving, as President of Men's Senate,
member of Student Council, Vice-President of the Asso-
ciation of Independent Men, Alpha Phi Omega, Photo-
graphic Editor of the Cincinnatian, and a member of
Glee Club. There is still some question as to whether he
was in the Glee Club because he could sing, or because
he could take good pictures.

Born in Covington, Kentucky, in 1924, Dave attended
elementary and high schools in both Covington and Cin-

Walt Friedlander not only is retiring from the cinnati, His high school activities included being a mem-
editorship of the COOPERATIVEENGINEER,but also from ber of the business staff of the Annual, reporter, ,Sports
college life. He received the degree of Mechanical Editor, Editor, and Publisher of the newspaper, and
Engineer on June 6, but this must have escaped him, for earned two letters as manager of the basketball and base-
he is still pounding out headlines and meeting deadlines. ball teams. After graduating in 1941, he worked three
Not only did he finish up this issue of the ENGINEER, years, and enrolled at U. C. in the fall of 1944. After
but he is working on the REPORT,external house organ completing one year in Mechanical Engineering, he de-
of the Cincinnati Milling Machine Company. Work on cided his interest lay in another field, and switched to
the REPORTcame as a sort of climax after three years Business Administration. '
of co-op work periods at "The Mill", which were spent Schilmeister's. main interest after graduation _lies in
in the Apprentice School and the Research Department. the 'field' of retailing and merchandising.

Friedlander was 'born in Hamburg, Germany, the
son of a physician, and came to the United States in
1939. He entered U. C. in 1942 and immediately became
active in all phases of campus life. Among other things,
he spent two years swinging a sabre on the Alma. Mater's
Fencing Team, presided over the Rocket Society, was
Vice-President of the Independents, Secretary of the
A.S.M.E., and a member of the Glee Club.

Walt really hit the jackpot in activities 'and climaxed
his college career by being elected to Omicron Delta
Kappa. In addition, he seems to be a promising embryo
engineer, for he was elected to Pi Tau Sigma, and his
paper on Machine Noise, based on work done at "The
Mill's" Research Department, recently won the third
prize at the Regional Student Convention of the A.S.M.E.
in Cleveland, Ohio.

This fall, Friedlander expects to enter the Graduate
School of Ohio State University to do some work in
Industrial Engineering. He will join the faculty as an
Instructor in Machine Tools.
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The new Editor of the COOPERATIVEENGINEERis
Alexander Stolley, senior in Mechanical Engineering.

Stolley's background for this position is diverse.
Always an admirer of good writing, he was active on his
high school papers and annuals. Here at U. C. he did
some work on the News Record, and edited the 1942
Y.M.C.A. Handbook. Since his return from the Army,
he has been extremely active on the staff of the ENGINEER.
This past year he wrote the negative side of the debate
question, "Should Labor Have A Direct Share In The
Management Of Industry", and he also supervised and
reported the results of the Co-op ENGINEERSurvey.

Before he entered
large part of Stolley's time. He was a member of the
Pershing Rifles drill team, in the chorus of the 1941-42
Varsity Vanities, Vice-President of the Y.M.C.A., and an
active member of Sigma Chi fraternity. He just has been
elected Chairman of the Student Branch of the A.S.M.E.

th rm, acti itie con umed a

In the April of 1943, Stolley went to the Aberdeen
Proving Grounds for Basic Training. He returned to
U. C. in September as a member of the famed Company F,
which was an R.O.T.C.-A.S.T.P. group composed of the
former class of '45. After going to France as an Ordnance
Ammunition Officer, he volunteered for the Infantry, went
to school at Fountainebleau for two months, and was
assigned to the 106th Division on the day the war ended.
After this, Stolley spent eight months at the Calas Staging
Area near Marseille as Public Relations Officer, went to
Greece as a member of the Allied Mission to observe the
Greek Elections, and then, after two months in a hospital
in Leghorn, Italy, returned to the States and to U. C.
in the Fall of 1946.

om 0 ed of the

aging

ALEX STOLLEY

Kurt ohl comes to the head business position on the
COOPERTIVEE GINEERwith a varied career behind him,
and (he hopes) not as varied ahead.

ent
Kurt was born nineteen years ago in Bochum, Ger-

man y, which he claims is the dirtiest city in the world,
next to Cincinnati. His father was already living in Cin-
cinnati when Kurt arrived in April of 1938. He entered
Walnut Hills High School and breezed through in ·2lh
years. At least that's his story. Anyway, he entered
U. C. to study Chemical Engineer-ing under the accelerated
program, and switched to the cooperative plan at the end
of the vear.

Changes Staff
-1947-48-

Wohl remarked that the only reason he stayed in
Chemical Engineering was Doc Arenson. Since Doc Aren-
son has retired, Kurt goes to bed every night praying
that good old Doc will come back to teach Unit Operations.
Kurt served on the circulation staff last year and as co-
circulation manager this year. Other activities include
membership in A. I. Ch. E., and past secretary and
treasurer of Pi Lambda Phi fraternity. Outside of school,
he is an ardent philatelist, (stamp collector to the unini-
tiated), and is corresponding secretary of the Philatelic
Society of Cincinnati for 194~-48 and member of the
American Philatelic Society.

KURTWOHL

Kurt has worked at the Coleman and Bell Company,
stirring 50 gallon steam kettles of foul smelling potions,
and is now toiling at the Container Corporation of
America, in the paper mill control laboratory.
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Scientific Lingo Gives
Way To Plain E,nglish

(Told by Dr. G. R. Harrison of M.LT. at a lecture.')

More Than
Meets The Eve

One afternoon a group of graduate
students were seated around a table
at a restaurant. During the dinner,
the conversation turned to various
foods and their' preparation. To
emphasize a point one of the students
produced a sample of a lithium salt
and sprinkled it over the remains of
his steak.

Next day they returned to the. same
restaurant. Just before leaving, the
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student that had sprinkled the steak
ordered a hamburger and wrapped a
small sample of it in a napkin. On
returning to the laboratory, he, placed
the sample' in the spectroscope for
analysis. The other men crowded
about him as he began to examine the
resulting photographic plate. In a
few minutes, he found that for which
he was looking.

There, without a doubt, were the
tell-tale lines that characterize lithium.
(Courtesy of the U. C. Metallurgy Department.)

ConteDlpt
Of Court

Amusing incidents sometimes do
happen even in the dullest patent
litigation.

In a Texas citv, not so long ago,

the judge of a United States Court
was hearing testimony from both sides
in a patent case concerning petroleum
emulsion . break.ing, which involved
the use of certain materials of fat
origin.

Experts, one after another, had
testified as to the technical aspects of
petroleum, but as the hot afternoon
drew on, a witness fin all y was called
who appeared to be about as broad
as he was tall. After he was seated
in the witness chair, the judge leaned
across the bench and said, "Now am'
I correct in assuming that you are
going to testify about some more
petroleum chemistry?" "Oh no, your
Honor," said the witness with an in-
nocent expression, "I'm not going to
testify about petroleum; you see, I'm
a fat chemist.'

(E. B. EVANS, Cincinnati)

It Really Happened . . .

THE fraternity of scientists have
always managed to keep them-

selves aloof from their fellow men by
the use of long-winded and impressive
sounding words. The men at the
United States Bureau of Standards are
no exception to this rule. However,
recent! y they had to resort to common
everyday language to put over their
point.

A plumber in New York City made
a wonderful discovery, and not being
one to hoard any information he wrote
to the bureau and told them that he
had used hydrochloric acid success-
fully to clean out clogged drains.

The bureau hastened to reply: "The
efficacy of hydrochloric acid is in-
disputable, but the corrosive residue
is incompatible with the metallic
permanence."

This pleased the plumber very much
and he wrote the bureau that he was
very glad that they agreed with him.

Once again the bureau wrote: "We
cannot assume responsibility for the
production of toxic and noxious resi-
due with hydrochloric acid and sug-
gest you use an alternative procedure."

The plumber was happy again at
the bureau's agreement with his idea.

Exasperated by its futile efforts the
bureau wrote: "Don't use the acid.
It eats hell out of the pipes."

FREDDY THE FROSD

Peace-It's Wonderful

THE COOPERATIVE ENGINEER



NUMBER 7 OF A SERIES

for EngIneers

What's wrong with
which wire?

Formerly, when switchboard cables failed
to pass inspection, it was often difficult to
determine which conductor was causing
the trouble and what the exact nature of
the trouble was. Not any more. Now,
Western Electric engineers have devel-
oped a new test set that checks switch-
board cables for the continuity of each
wire ... tha t checks the dielectric strength
between each wire an d every other wire
and the ground shield. It automatically
tests a cable of up to 320 conductors for
continuity and insulation resistance in a
total testing time of 35 seconds! If a de-
fect is present, the faulty conductor and
the type of defect is indicated visually.

Find the pinhole!
In the manufacture of coils for relays,
ringers, etc., Western Electric uses tre-
mendous amounts of enameled wire. The
quality of this insulating enamel must be
of the highest. So Western Electric devel-
oped a "pinhole" test set which reliably
detects the most minute imperfections in
the enamel coating as soon as it comes
from the baking oven. This instrument
helps greatly in maintaining quality
standards and in establishing satisfactory
sources of supply.Rigid Inspection

is the rule
Bell Telephone equipment, being precision
apparatus, must stand inspection during
each stage of its manufacture. Materials
being used in manufacture parts in
process ... partial assemblies equipment
after it is assembled and wired ... all must
be checked and rechecked to insure high
quality of performance.

The design and maintenance of test
equipment for such a wide variety of
products calls for men with technical train-
ing and inventive resourcefulness.

This equipment must be fast and ac-
curate in operation, and although it may
be complex in design and construction, it
must be simple to operate by the average
worker. And, to facilitate mass production,
test equipment of many different types
is also required.

Here are just a few interesting examples
of the manv test sets Western Electric en-
gineers ha;e developed to meet these needs.

Is it cracked on
the inside?~

Looking at voices
A new method for testing the volume
efficiency of telephone receivers has been
introduced since the end of the war. Now,
the output of a 0-3000 cycle per second,
slow sweep band frequency oscillator is
applied to the receiver and its output de-
picted upon a long persistence screen of
an oscilloscope. Thus, an inspector can
see the complete freq uency response curve
of the receiver under test and quickly
classify defective receivers according to
the nature of the defect.

In wartime especially, a large volume of
non-ferrous rod stock was used. Testing
it for internal flaws became imperative,
yet no manufacturer of such stock had
devised any method. Western Electric en-
gineers came through with a device to do
the job. One that not only located objec-
tionable cracks and determined their
thickness but also served as a precise
thickness gauge for such materials as
aluminum condenser foil . . . detecting
differences of a fraction of a millionth of
an inch in foil nominally two hundred
millionths of an inch thick.

Manufacturing telephone and radio apparatu for the Bell System is Western Electric's primary job. It calls
for engineers of many kinds - electrical, mechanical, industrial, chemical, metallurgical ~ who devise
and improve machines and processes for large scale production of highest quality communications equipment.

western Electric
A UNIT OF THE BELL SYSTEM SINCE 1882
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Outstanding EDgineer~ 1946· 47
ArlDando Fusaro Wins Coveted Ring

ARMANDO FUSARO

IT is particularly fitting that Arman-
do Fusaro, Ch.E. '47, should have

been selected by the Engineering
Tribunal as' the o-utstanding graduat-
ing engineer 'of 1946-47. "Foozy",
as he is called by his friends and
classmates, has contributed greatly to
the standards of the University and
the College of Engineering by partici-
pating in, and leading, numerous ac-
tivities, and simultaneously maintain-
ing an outstanding scholastic average.
Coupled with his participation in
activities and scholastic credits,
Fusaro's greatest assets are an engag-
ing smile and a radiant personality.

Fusaro's record shows marks of
leadershi p ever since his first year at
u. C.: in 1939-40 he was initiated into
Phi Eta Sigma, Freshman Scholastic
Honorary Fraternity. As a Pre-Junior
and Junior he was very active on the
COOPERATIVE ENGINEER as a contribu-
tor of articles, Assistant Editor, and
l\1anaging Editor. He was a member
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By JOHN KEMENY, M.E., '47

of the Co-op Day Committee in 1941-
4·2, and active in A.I.Ch.E. on the
Executive Council and as Treasurer.
In 1942.-43 Fusaro became member
of the Orientation Board, Men's
Senate, Alpha Chi Sigma (chemical
professional society) and of Phi
Lambda Upsilon (chemical engineer-
ing honorary fraternity). Before he
joined the Armed Forces, Fusaro was
initiated into Tau Beta Pi, the National
Engineering Honor Society.

During his two and one-half years
with the Signal Corps, Fusaro became
well acquainted with pulse-position
modulation principles and methods in
wireless communications. As a Staff
Sergeant, he travelled in the European
and the Pacific Theaters of War. A
married veteran he returned to the
College of Engineering to resume his
engineering education in 1946.

Fusaro continued his excellent
participation and scholastic achieve-
ments by re-activating many of the en-
gineering organizations that had not
functioned during the war. He be-
came President of Tau Beta Pi in
1946-47, and was initiated into
Omicron Delta Kappa, National
Leadershi p Honor Society. . Previ-
ous to graduation, Fusaro terminated
his service to the University and the
student body by acting as Co-chairman
of the Honor-Dav Committee.

THE COOPERATIVE ENGINEER

believe to be outstanding and eligible
for the award. The Tribunal estab-
lished point grades for all the men
recommended, according to a grading
system that was revised recently. This
past Spring, sixteen outstanding
Seniors were recommended by their
respective departments, and the
Tribunal voted for the candidate
among the top five men. The sixteen
candidates that were recommended
were as follows:

Aerona utical Engineering: 'Nolte,
Segel, and Weinstein.

Chemical Engineering: Fusaro, Guise,
Harvey, and Hughmark.

Civil Engineering: Holstee and
Hopkins.

E Ie c t ric a I Engineering: Black-
schlager and Dartnall.

General Engineering: Newling and
Whitcomb.

Mechanical Engineering: Ffiedland-
er, Kemeny, and Lippert.

The top five men from whom the
winner was chosen were Friedlander,
Fusaro, Guise, Harvey, and Hughmark ..

The point grade iS
I
a composite num-

ber awarded for activities; and
scholastic. averages. For example, a11-
university honorar'ies, such as O.D.K.,
and the Editors and Business Managers
of periodic publications are awarded
10 points for each year of service.
Departmental Honoraries are worth
three points. Officers of numerous
activities are awarded from 3 to 5
points. Membership in various or-
ganizations is worth 1 point for a
single year of membership. The
scholastic point grade is given on the
basis of the past four years' scholastic
average, zero points being awarded
for an average of 3.00, and 50 points
for an average of 5.00.

Selection of Candidates

The selection of the outstanding
graduating engineer has been a tradi-
tional annual function of the Engi-
neering Tribunal. The heads of the
departments of the College of Engi-
neering recommend the top men they



RCA Miniature Tubes enhance the tonal brilliance of RCA Victor Globe Trotter portable radios.

,She shllll htlve music wherever she goesI

Wherever you go, your RCA Victor
Globe Trotter portable radio will
bring you outstanding richness and
clarity of tone-volume enough for
outdoor dancing-all made possible
through tiny tubes.

Miniature tubes save valuable
space in small radios-space that
can be used for larger and better
loudspeakers and for longer lasting,
radio-engineered RCA batteries.

These miniature tubes were devel-
oped by RCA Laboratories-a world
center of radio and electronic re-
search-and long a leader in devel-
opment of electron tubes.

At RCA Laboratories, the same re-
search, experimentation and ad-
vancement that resulted in these
improved radio tubes, keep all RCA
products and services at the top in
their particular fields.

When you buy a product hearing
the name RCA or RCA Victbr-a
radio set, television receiver, Victrola
radio-phonograph, a radio tube or
phonograph record-you get one of
the finest of its kind science has
achieved. "Victrola" T. M. Reg. U. S. Pat. Off.

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

Continue your education
with pay - at RCA

Graduate Electrical Engineers: RCA
Victor-one of the world's foremost manu-
facturers of radio and electronic products
- offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio re-
ceivers (including broadcast, short wave
and FM circuits, television, and phono-
graph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new re-
cording and reproducing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
W rite today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Electrical
and Chemical Engineers and Physicists.

RADIO CORPORATION 0'AMERICA
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April 27, the annual Spring Picnic
was held at Mt. Airy Lodge. The day
was a little cool so not all the liquid
refreshments were consumed. Someone
drank a bottle of Pepsi-Cola. We
strongly suspect that the culprit was
Professor R. L. Smith. John Kemeny
kept chasing "helpers" out of the
kitchen while Fred Braun tried to per-
suade everyone to play ball. Lorraine
Dowling kept complaining about the
climate up North here. Her warm
Georgia blood just couldn't take it.
At the election held May 16, the foI-
lowing officers were elected:

Chairman-Alex Stolley.
Vice-Chairman-Fred Braun.
Secretary-Joe Bertsch.
Treasurer-Gilbert Neubauer.
Asst. Treasurer-Louis Patalita.

By GORDON ZEIDMAN, M.E., '48 and ROBERT FREMONT, Ch.E., '49

Here it is June again, another school
year over, another flock of memories
to be recalled in the years to come at
class reunions, another group of Se-
niors go out into the cold world where
there is no more section change. The
professors also heave a sigh of relief,
muttering that the next freshman class
can't possibly be as dumb as this
year's, but knowing deep down in
their hearts that it will probably ex-
ceed the present in stupidity. Of all
the events occurring at this time of
year, the one that concerns us at pres-
ent is getting out the summer issue of
the COoPERATrvEENGINEER.

At the initiation blow-out March 29
at the Kemper Lane Hotel the follow-
ing officers were announced to head
Tau Beta Pi, Engineering Honorary:

President-Vernon Lambert.
Vice-President-James Rice.
Corres. Secy.-Wellborn Niekamp.
Rec. Secy.-Larry Swabb.
Treasurer-Fred Braun.
Cataloger-J ames Krusling.
At present a big proj ect is on the

fire that promises to rock the school's
foundations.
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service to the school this past year.
At a j oint dinner with the Cincin-

nati Section of the A.S.M.E. at the
Engineers Club, three first prizes were
awarded to John Kemeny, Walter
Friedlander, and Gordon Zeidman for
papers presented. News of this meet-
ing was headlined in the April issue
of MECHANICALENGINEERING.April
21 and 22, the Fifth Region Annual
Convention was held in Cleveland,
Ohio. Manfred Augenstein, Walter
Friedlander, and Gordon Zeidman at-
tended. Walter Friedlander presented
his paper "Machine. Noise and the
Sound Level Spectrometer" and was
awarded third prize. Say, incidentally,
who is this guy Friedlander, anyway?
The way he gets his name in this rag
you would think he is editor or some-
thing. (He is! )

After-Dinner Music at the Engineering Society

THE COOPERATIVE ENGINEER

Through no fault
of the writers of this

'column, the main
news for activities

. concerns those oc-
o cupants of Baldwin
Hall who are con-
stantly making the

engines backfire, namely the Mechani-
pals. To start the ball rolling on their
doings, let us state that they (the
A.S.M.E.) shared the Men's Senate
Award with Metro for the greatest



Reduce, by eight hours, the time required for a vital
railroad maintenance operation-that's real progress in
railroad shop practice.

Improve results and decrease costs-they're impor-
tant considerations in maintenance and service shops in
any industry.

Double production by utilizing the automatic con-
trollability of GAS-that's sure to interest operating
executives.

These were the gratifying results cited by the Great
Northern Railway in St. Paul, Minnesota, when refer-
ring to their Gas-fired coil and armature oven.

Generators and motors, up to 3-tons each, are baked
for varying periods at precise temperatures to dry them
thoroughly following routine service cleansing, vacuum
impregnation and varnishing. Automatic GAS controls
permit two complete baking fycles daily in place of
one cycle prior to the installation of Gas-fired Equipment,
resulting in greatly increased shop capacity in the same
space.

The advantages of GAS and modern Gas Equipment for
industrial heat processing have been proved in thousands
of manufacturing plants, where its adaptability to
production-line techniques has established GAS as
the ideal fuel.

Great Northern Shops at St. Paul, Minn.

Gas-fired coil and armature oven in the electrical shops of
Great Northern Railway.

Gas-fired Oven installed hy Despatch Oven Ca., Minneapolis, Minn.

AMERICAN GAS ASSOCIATION
420 LEXINGTON AVENUE • NEW YORK 17, NEW YORK
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year:
Editor-~n-Chief-Alex Stolley.
Managing Editor-Roger Laib.
Business Manager-Kurt Wohi.
Editorial Secretary-Shirlee Reuter.
Keys for service were awarded to

Walter Friedlander, Dave Schilmeis-
ter, Betty Zukerman, Richard Butler,
Louis Patalita, Gordon Zeidman, Do-
rothy Rissover, Ellen Schurgast, Roger
Laih, and Kurt Wahl. Keys were also
presented to faculty advisers Dr. How-
ard Justice and Prof. Harvey E. Drach.
Professor Clyde W. Park spoke "off
the record" on various phases of the
history of the COOPERATIVEENGINEER.

The senior Chem-
icals have been out
inspecting various
plants, happy in the
thought that the
comprehensives are

.-.. r:-=-t~A] WPI{ over and that the
Ch.E. follows their

names. The pre-juniors are wondering-
how many pumping stations are re-
quired in a 1400 mile oil line, con-
vinced that no one wants to have them
around and taking inspection trips in
1949.

One trip all the Chemicals made
was on Friday, June 13. The destina-
tion was Ash Grove Park and the ob-
ject-the big picnic and section-change
brawl. Ear plugs were provided for
the wives and the party lasted till the
beer ran out. The A.I.Ch.E. had their
election campaign during the last sec-
tion. Running for President were Paul
Valerius and L. E. Swabb, Jr., for
Vice-President: Gene Schoeppe and
Richard Dickerson. Representatives
to the E,xecutive Council, already
elected, were T. Smith and J. C. Shep-
ard. The Seniors' pictures have been
taken and will be mounted and pre-
sented to the school by the A.I.Ch.E.

A number of honors have been, and
will be, presented by the molecule
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makers. Among the recipients is L.
E. Swabb, Jr., who received the an-
nual Chapter Scholarship Award from-
the National Chapter of the A.I.Ch.E.
for attaining the highest average in
the first three years. The Senior Class
Award for the Chemical Engineers,
given this year by the Chemicals of
the class of .'43, was awarded to H.
Daughters of the class of '47.

Movies are still shown every Fri-
day noon and everyone is invited to
observe the wonders of chemistry in
the main -auditorium of the Chemistry
Building. Next year will see more and
better movies, speakers, and crack in-
tramural teams.

Prof. C. W. Park

A.I.E.E. has spon-
sored several inter-
esting movies and
speakers. On March
5 two films shown
were "Batting Stars
of Baseball" and
"The 1946 World's

Series." Howard K. Morgan, Chief
Development Engineer for the Bendix
Radio Corporation, Baltimore, Md.,
was the principal speaker at the joint
meeting of the A.I.E.E. on March 26.

Mr. Morgan presented a paper first
delivered on February 5 of this year
at a Montreal Section Meeting of the
Institute of Radio Engineers on "Air
Navigation and Traffic Control." Mr.
Morgan is a member of the United
Nations Organizations Committee deal-
ing with the international phases of
the problem. He told of the instru-
ments and methods adopted by the
Committee. Because of the nature of
this meeting, special invitations were
sent to the Cincinnati Sections of the
A.I.E.E. and the I.R.E. A movie on
railroads preceded the talk.

At a formal initiation held March
20 at Roselawn Tavern, Eta Kappa
Nu, national electrical engineering
honorary announced four new mem-
bers. They were Maynard S. Knapp,
Senior; and Albert Meyer, C. Eugene
Oelker, and Donald G. Tekamp, Jun-
iors. Cary Carlton, Assistant Special
Agent in Charge, Cincinnati, Ohio,
F.B.I., was guest speaker. At a lunch-
eon meeting held April 3 in the Stud-
ent Union Building, the following offi-
cers were elected:

President-J ames E. Mott.
Vice-President-Robert Lyman.
Corres. Secy.-Vernon Lambert.
Rec. Secy.-C. Eugene Oelker.
Treasurer-Albert Meyer.
Bridge Corres.-Donald Tekamp.

Those rugged lov-
ers of the wide-open
paces, in 0 the r

words the ditch-
diggers, O,OPS! we
meant to say the
Civil Engineers, have
had quite a time

lately finding out that the campus had
not moved since last year.

To show off their newly acquired
sun-tans and to celebrate the narrow
escapes from the liquid type of sun-
shine during the last week, the· boys
went to Sharon Woods on Saturday,
May 24, for a really CIVILized picnic.
Since the strenuous, but not unpleas-
ant, task of emptying the lunch bas-
kets did not tire the Pre-Juniors, they
challenged the rest of the gang to play

(Continued on Page 34)
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" At the annual Co-
f. Or- ENGINEERStaff
: Banquet held at the
, Campus Y. M. C. A.
~ May 22, the follow-
~ ing officers were an-
. nounced for t h e-



Lots of people Ii e to play jack rabbit. Still, as a way oi
going to work every morning, we don't see much of a
future for Pogo Sticks. ot even aluminum Pogo Sticks.

But mention any other means of locomotion or trans-
portation and our aluminum "Imagineers" get a gleam
in their eyes. After all, what is more logical than
vehicles made of aluminum? Less weight to move.
More payload.

We turned our imagination loose on that idea years
ago ... then engineered our thinking into trains, trucks,
planes, ships. coa's Development Division has a staff
of "Tmagineers" who think of nothing else but better

Passenger streamliners, refriger-
ator cars, hopper cars and tank
cars built of Alcoa Aluminum are
serving American railroads.

Alcoa Aluminum is finding more
and more uses in buses, trucks
and trailers. Yes, in passenger
car manufacture, too.

ALCOA

ways to transport people, products, and materials by
using aluminum. Actually, we have four separate staffs
of transportation engineers, one each on railroads, high-
way vehicles, ships and aircraft.

Whatever you do after college, you"II benefit from
that. If you go into transportation, these Alcoa engi-
neers will be working with you to cut costs, speed
schedules, improve facilities. Or if you choose some

. field of production, they'll be helping to transport
your materials and finished goods cheaper and faster.
ALUMINUM COMPANY OF AMERICA, Gulf Building,
Pittsburgh 19, Pennsylvania.

Newest thing in shipbuilding is
the aluminum superstructure, de-
veloped by Alcoa with marine
architects and engineers.

JULY, 1947

Ever since Kitty Hawk, Alcoa has
worked with the aircraft indus-
try in developing better alumi-
num for better planes.

FIRST IN ALUMINUM
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CITIZENSHIP today has become a
challenging issue. In times such

as these, it becomes a vital problem
in the mind of every thinking man.
The part that each individual plays in
his particular community has a direct
and profound effect on the world at
large. If this hypothesis is accepted
as correct, what individual goals
should be sought by the common man
in order that the world may be made
a safer and better place in which to
live? In short, how shall we define
"good citizenship," in which every
man will use his freedom and vested
rights in his everyday life to the end
that these goals-peace, security, free-
dom for the individual-mav be
achieved?

We have just struggled through two
great wars. After the first, which
was supposedly fought to make the
world safe for Democracy, the forces
of evil arose again. Surely, we are
not so naive as to think that the
defeat of Hitler and his fellow Nazis,
the routing of Mussolini and his fellow
Fascists, and the setting of the "Rising
Sun" will insure that the proponents
of their ideologies have been stilled
forever. An armistice does not insure
that our goals have been won; on the
contrary, the role of citizenship in
peacetime is a thousand times more
important than patriotic service in
time of war, either in the armed forces
or on the home front. The citizenry
of the world must find the road to
lasting peace and its resultant benefits
now, or the next war will most
assuredly make this discussion an
academic one. We cannot afford not
to look ahead.
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The Best Tan Beta Pi Essay of 1946.47

that every individual seek the truth,
that he be aware of the events taking
place around him, that. he realize how
these events will affect his life and
that of his neighbor, and that he place,
as far as is humanly possible, every-
thing in its true and correct perspec-
tive. Good citizenship does not de-
rnand that every man be a leader, but
that every man be at least an intelli-
gent follower.

The above defines the good citizen's
approach to the problems around him.
What can be said about his attitude?
How often has one heard the so-
called "man on the street" voice the'
following opinions? "I expect an-
other war in 25 years; prej udice will
not be done away with ; you can't
change basic human nature; the U. N.
won't work; let's resign ourselves to a
dark future."

This is the voice of the cynic and
the pessimist. These people are con-
vinced that evil will rule over good.
They have no faith in the future of
mankind. They will not concern
themselves to distinguish between
truth and falsehood, and they are not
good citizens. The good citizen looks
to the future with hope. He is not an
exuberant optimist but an honest and
sincere realist. He knows that unless
the majority of individuals upon this
earth seek truth and justice in a free
society, the world will some day pay
for their failure to do so. This, then,
is the good citizen-the man who is
not afraid of the future, but who
looks forward with honest courage,
determined that he will do his own
small part to make that future a
promising one.

THE COOPERATIVE ENGINEER

We often speak of a man as being
a "good citizen." What do we mean?
Probably that he is a respected, law-
abiding individual who faithfully dis-
charges his obligations to his family,
to his community, and to his country.

By LEONARD SEGEL, A.E., '47

A Be-definition of Good Citizenship

Cincinnati Enquirer

The Spirit of Liberty and Freedom

But what of his obligations to himself?
To distinguish between right and
wrong, between good and bad, to seek
the unvarnished truths-these personal
acts are the bulwarks against pre-
judice, intolerance, greed, and selfish-
ness. Good citizenship today demands
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H A TTENTION, passengers! Fasten yourn seat belts, please!"
The stewardess stood calmly at the head
of the cabin. "Because of adverse flight
conditions, we are landing at Newark
Airport instead of LaGuardia."
Up in the nose of the plane, the pilot
squinted through heavy fog. Slowly he
pushed the wheel forward and the plane
headed down into the pea soup.
Then he saw them. Tiny pinpoints of
clear light, glinting through the thick
haze. He guided the plane down between
the rows of lights and in a matter of
seconds it was safely on the ground.
Flying in pea soup is never easy. But the
worst part of it used to be landing in a
blinding glare barrage cau sed by the

runway markers lighting up the fog.
During the war a leading manufacturer
of airport lighting asked Corning to help
them design a new runway light that
could penetrate any kind of weather
without glare. The result was an intricate
lamp globe which controls the beam so
the pilot sees the light but not the halo.
Corning research has helped aviation in
many other ways. Newark's big Bartow
air beacon was made from five special
glass lenses at Corning. "Black Light"
lamps and housings that cause aircraft
instrument panels to glow softly at night
are all made of Corning glass, as are (
the little glass jewels in the instru- .
ments themselves. Wingtip lights and .'
radio tubes are two more examples.

Altogether we have over 50,000 different
glass formulae. Maybe one of them will
come to your rescue when you're stewing
over some problem in your new job.
Make a note now to keep Corning in
mind after graduation. Corning Glass
Works, Corning, New York.

--means--
Research in Glass

ORNING
JULY, 1947



~1KJ@)'~Dlblb~ for Every Job
Spiral End Mills

• Two Lipped Spiral
End MiIIs-
Small Helix Angle

• Two Lipped Spiral
End Mills

Long Spiral End Mills

Long Two Lipped
Spiral End Mills

FROM. THE extensive Brown & Sharpe line select the
end mill that meets your particular needs - a fast,

free cutting end mill that will give you maximum
production. There's a style and size for every job.
Brown & Sharpe Mfg. Co., Providence 1, R. I.

THE EYE WITH
A MEMOIJY

(Continued from Page 11)

examination made of the results. Black
and white and color, still and movie,
high speed, spectroscopic, were types
of pictures taken from each tower.
Besides the land batteries, airplanes
carried photographic crews to record
the tests from the air.

One of the most important uses for
photography in engineering has been
reserved for last place. This is the
use of instructional films and photo-
graphs. Visual education received a
boost with the development of practi-
cal and efficient 16 mm sound motion
picture cameras and proj ectors. In
industry the potential value of these
aids is indescribable. A worker is

WORLD'S
LARGEST

'PRODUCERS

OF
ELECTRICAL

shown a training film and then taken
and shown the actual operation. He
will receive a much sounder founda-
tios than if told to read the instruction
manual. By use of. a cartoon techni-
que, highly technical procedures can
be simplified to the extent that they
are comprehensible to a five-year-old.
In the schools, languages and other
subjects are made simpler to learn by
the same' method.

wood movie sets is used for a single
advertisement.

The publicity photogia ph has at-
tained a local, national, and inter-
national scope within a very short
time. Today, the publicity photo-
graph, the trade journal, the plant
magazine have become an integral part
of our life. Publicity photos sell a
person or place to the people. News-
papers are full of travel photos, "leg
art" or "cheese-cake", a, new person-
ality in the entertainment field. In
addition, the advent of television will
soon introduce a type of publicity
photo into the home by means of
radio. Firms keep extensive files of
photographs on hand to submit to
newspapers, magazines, and trade
publications so that their name or
product will be kept before the public.

Summing up, it can be safely stated
that the photographic process has
come of age. Photography is a valu-
able addition to the worker who has
the skill to use it.
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BROWN & SHARPE CUTTERS

Training Fibns
Are ,IlDportant

"Cheesecake"
Is Popular
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More and more firms are realizing
the advantages of using photographs
rather than artist's drawings in their
advertisements. A photograph gives
more realism. to an ad, since it is a
natural tendency to believe that a pic-
ture of an actual event is truer than
a drawing. Advertising photography
has developed into an art, to the stage
where a set-up comparable to Holly-

WIRING SYSTEMS AND FITTINGS
FOR EVERY CONCEIVABLE

REQUIREMENT



BOOK, SECTION
(Continued from Page 2')

Introduction to
AerodynalDics of a
CODlpressible Fluid-
H. w. LIEPMANN & A. E. PUCKETT
WILEY & SONS, N. Y.. 1947-$4.00

BECAUSE of the increased speeds
used in modern high speed air-

craft, compressibility effects have be-
come more and more important in
aeronautical engineering as well as in
related ,fields, such as turbine design.
The subject of how air behaves at high
velocities has been studied at great
length by both pure mathematicians
and' "practical" engineers, and the
literature on the subj ect has become
extensive. The material presented in
this book is designed to furnish the
reader with a background of funda-
mentals sufficient to enable him to
understand, or at least' to systematize,
the observed compressibility effects,
and also to enable him to approach
the more mathematical literature of ;:~~ill:::{{;::::::i::::;:::;:;:::;:;:;~:;:::;;;:::::::::::::----

the subject. This double purpose has -,
d
. ,d h d· . . f h b k I Now the toughest masonry can be, rotary made of an amazing new metal of many uses,
ictate t e IVlSIon 0 t.!.. e 00 Into drilled almost as easUy as a knife cuts cheese! -the hardest meta' made by man. This

two parts: the first part dealing with The secret is found in the drill tip. It is metal is Carboloy Cemented Carbide

the basic compressibility phenomena . . . -,
under simple geometric conditions, Why tough masonry turns to cheese
which thus involves relatively little
mathematics, and the second part,
which is, more mathematical. MASON" RY drills are just one exam- 3. Regularly increases the-quality ,of

The first section deals with the ple of, how Carboloy Cemented products.

. one-dim~nsional motion of a com- C:arbide boosts pr~duction while .cut- A workhorse of industry, cemented
pressible fluid, discussing the thermo- ung costs. They drill h,0les four temes carbides are removing more metal at
dynamics, equations of motion, faster through every kind of masonry higher speeds than any other material.

th d f b
ti d h k --.-and they stay sharp as much as, fifty

me 0 s 0 0 serva ion, an s oc, . 1
wave phenomena associated with tsrnes onger. Accept This -Challenge

simple flow through a stream tube. As a tool, die or wear-resistant We'll give odds of 10 to 1 that Car-
The second section applies this theory machine part, Carboloy has earned a boloy engineers can help you to achieve
to motion in two and three dimensions reputation among authorities as one of 0 higher quality for, your products at
about airfoils, through channels, etc. the ten most important developments lower cost. It's high time to investigate.

The latter study is restricted to isen- of the past decade. And here's why: Carboloy Company, Inc., Detroit 32, Mich.
tropic flow, but it is later shown that
h
. .,. d . 11 1 Carboloy commonly triples the

t, IS restricnon oes not materra y · f b h d hi. output 0 of men an mac mes,
affect the accuracy of the mathemati- < •• ,

cal presentation. 2. Cuts, forms or draws the toughest,
The book has already found wide- most abrasive modern alloy~ with Send toda for this free leaf-

. . . accuracy and speed prevleusly Y
spread acceptance In the avratron field k d let SN-225 on cost-cuttingun nown, an .
and is well on its way to becoming Carboloy masonry drills.

a standard reference and text for com-
pressible fluid theory. 'I'he authors
are to be congratulated for their ,# J~_. n .• • ~" '
ability to present such an erudite .' ..WI II«II«)Y
:;~~:~s~n the palatable form in which "" 1\IIY LV I Th~:;;cl~;t::;al ~

s. R. IT RAD E MAR K) • C EMEN T E.D CAR BID E
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3%" X 2%11 X 1%"; Weight 3~ oz.

Lindemann Electrometer
This instrument was originally designed for use in
connection with photo-electric measurements of light in
astronomical work. It is now used extensively for the
determination of radioactive emission. Compact and
stable, it has high sensitivity, stable zero, and does not
require levelling. The capacitance of the instrument is less
than 2 ern, For general use, the instrument is placed upon
a microscope stand and the upper end of the needle ob-
served, illumination being obtained in the usual way
through a window in the electrometer case.

Write for descriptive literature

CAMBRIDGE INSTRUMENT CO., INC.
Pioneer Manufacturers of Precision Instruments
3756 Grand Central Terminal, New York 17
pH Meters and Recorders, Galvanometers, Gas Analyzers, Fluxmeters, Exhaust
Gas Testers, Surface pyrometers, and other Electrical and Mechanical

Instruments for Use in Science, Industry and Medicine

Q,UALITY

~CIN9I'NNATI PROCESS
E~GRAVING CO.
I~O 6 S v c ». M 0 R..E- ST.
el N CI NNATI

AN ELECTRONIC
COUNTER

(Continued From Page 14)

induced emf. In this process, the
grid to cathode voltage instantaneous-
ly becomes positive drawing grid cur-
rent, thus discharging C2 to zero
potential. The large capacitance C3 is
inserted for oscilloscope inspection of
the step wave-form. This allows visual
setting of the bias, which is adj usted
so that the nth step will reach cut-off
producing an output frequency of

.c - ih..
rou..t - n

where fin denotes the frequency input
to the counter and f out the blocking
oscillator output frequency in cycles
per second. In the case of varying
recurrence rates, fin and f out will
represent equivalent frequencies.
A well-regulated power supply is

necessary for stable operation, since
e i and the blocking oscillator bias
dependprimaril y on this factor.
A range of from one, to about ten

2

steps is practical. Increasing the
number of steps increases the possi-
bility of instability, since each succeed-
ing step is smaller in voltage.
For a more complete description of

the blocking oscillator refer to a
standard radio engineers' text.
Several such counter circuits may

be set up in cascade in which the out-
put of each blocking oscillator is fed
into the next counter stage. The final
frequency of the chain of counters
may be computed b

fin
n, ~n~xn3·,,~n"

where nj , n2, etc., denote the number
of steps for each stage. In some
applications, the final frequency will
depend upon the highest recurrence
frequency which will continue to actu-
ate a mechanical device.

Conclusion
It is the author's experience that

this type of electronic counter is
stable and accurate, provided the

power-supply voltages are well-regu-
lated. It is relatively simple, consists
of few parts, and is easily maintained.
Periodic checks of the step wave-form
are recommended.

It has the disadvantage. of requir-
ing pulse shaping prior to the first
counter.
The circuit's application in Loran

consists in dividing a standard crystal
oscillator frequency into sub multi ple
time markers which are used to com-
pare the time interval between other
electrical phenomena. In this case,
both electrical signals were presented
on the screen of an oscilloscope and
the time interval was measured visu-
ally to an accuracy of plus or minus
three micro-seconds.
A slow-acting mechanical .counter

rnay work as the output of a string of
electronic counters. The recurrence
rate of the input may be determined
by knowing the dividing ratios, and
the time involved in counting the num-
ber registering on the mechanical
counter.

THE COOPERATIVE ENGINEER
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C1o%OF AL.L SOy BEAN
MILLING TODAY IS DONE WITH

A-C EQUIPMENT: THIS WORK
THAT ALLIS-CHALMERS HAS DONE
WITH SOY BEANS GOES ALL THE WAY
FROM PLANTING AND HARVESTING
TUROUGH MILLING AND PROCESS-
INe. IT IS TYPICAL OF THE EN61-

NfE'RING AiD A-C OFFERS TO
- EVERV BASIC? U.S. INDUSTRY.

ALLIS-CHALMERS
MANUFACTURING COMPAN~
MILWAUKEE r, WISCONSIN

"REVOLUTIONARY SOLVENT EXTRACTION
MACHINERV NOW SEPARATES SOY -BEAN OILI
PULP AND MEAL EFFICIENTLY-AT LOW COST
AND EXTENDED USE OF THIS EQUIPMENT
IS INCREASING THE YIELD FROM OTHER OIL-
BEARING MATER'A~S SUC-H AS FLAXSEE~
COTTON SEE~ COPRA, PALM KERNELS,
PEANUTS AND MEAT SCRAPS •••••••

CHALMERSALLIS
ONE OF THE e/« :5 IN EL.ECTR/O POWER E6(t/IPMEN7

~---- BIG'6EST OF ALl. IN RANGE OF INOt/STRIAL P/fOOVCT8 -----~

J L, 94,7 33

7HE SOY BEAM, ONCE. PLANTED
ONLY .AS A ROTATION CRO~ WAS
PLOWED UNDER TO INCREASE THE
FERTILITY OF THE SOIL.

7HEN SCIENCE DISCOVERf=J) nlAT

SOY BEAN flOUR IS WHOLESOME
... THEOll MAKES GOOD PAINTS
AND S~D DRfS9ING ..•ll4E MEAL
IS GOOD CATTLE FEED .•• me
FIBRE MAKES PLASTICS •• Bur
FIRST ExrRACTION METHODS
OIDNT GfT ALL THE OIL•••ONLV
PARTIALLV SEPARATED THE
OTHER INGREDI£NT9.

2rENS,4110NA£ NEW
Olt £xmAC110N ME11IfJD
DB/ELOPED8Y!I-e SCIENT/SIS



This new, attractive bottle
base combined with the
famous Higgins color card.
A natural for use right on
your drawing board. Ask
for it at your Higgins Ink
dealer's.
THE INTERNATIONAL STANDARD OF EXCELLENCE

GRADS AROUND
THE GLOBE

(Continued from Page 17)

tioned in Heidelberg, Germany, with
the Ordnance Section of the Third
Army is Lt. Colonel LENNARD C.
SORENSEN, M.E., '38. Prior to his
entrance into the Army in 1939,
Sorensen was associated with the
Philip Carey Manufacturing Co. at
Lockland. Sorensen recently partici-
pated in the E.T.O. Invitational Fenc-
ing Tournament at Frankfort, Ger-
many.

Another tradition linked with June
is marriage, and we have only these,
none of which occurred in June, to
report:

MINNIE STEIN, Bus. Ad., '45 to
Harry Wilkov of New York; WIL-
LIAM F. WRIGHT, Bus. Ad., '39~ to
Miss Marjorie A. King, Feb. 8, 1947
in Cincinnati; WESLEY FISCHER,
Eng., '41, to Miss Ida K. Gantner,
Jan. 4, 1947 in Dayton, Ohio; and
ALLYNE C. GOE.BEL, A.A., '41, to

34
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Clifford W. W-essel, Oct. 26, 1946 in
Cincinnati.

We just can't close the alumni
column without a plug for the Uni-
versity of Cincinnati Fund drive,
which was launched this Spring.
Remember the slogan: EVERY
ALUMNUS A C01NT·RIBUTOR.

W HIT E
PRINTERS A·ND PUBLISHERS

Cincinnati. Ohio

der way to bring speakers and movies
to next year's meetings.

* * *The Institute of
Aeronautical Sci-
ences, not to be out-
done by other quad-
rangle groups, has
also had an election
of officers. They
are:

President-J. R. Steele.
Vice-President-Sid Pranikoff.
Secy.-Treas.-George Maras.
One worthwhile proj ect was their

trip to Wright Field. They covered
quite a number of the various labs in-
cluding power plant, electronics, arma-
ments, and equipment. On the flight
line, a P -80 astounded the visitors by
its speed and maneuverability. The
biggest project planned for the com-
ing year is the setting up of the new
Aero Lab. Among the fields of re-
search to be pursued are helicopters
and jet engines.

(Continued from Page 26)

A.NGLES OF INCIDE·NT'S

a ball game, Unfortunately, the garne
did not prove a thing, since it ended
in a tie. The American Society of Civil
Engineers has been busy with the elec-
tion of their new officers. These are:

President-Robert Whitehead.
Vice-President-George S. Baron.
Secretary-Dan E. Antenen.
Treasurer-Robert A. Maples.
At the meeting on June 2, a sound

movie on the San Francisco-Oakland
Bridge was shown. Great plans are un-

THE COOPERATIVE ENGINEER
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In order to assist the depositors of this Bank
who issue a few checks each month, we are
prepared to furnish them with a book of
twenty (20) checks at a cost of $1.50.

Depositors using these checks will not be sub-
ject to any further service charge for the
issuance of checks,

This will eliminate a service charge on bal-
ances under $100.00.

sk or a heck 00

CLIFTON HEIGHTS OFFICE:
Clifton Avenue and McMillan Street

Cincinnati, Ohio

Member: Federal Reserve System
Federal Deposit Insurance Corp.

Rough, tough measuring
work can't hurt the Lufkin
"Peerless" Chrome Clad Steel
Tape. Jet black markings are
always easy to read. Sturdy steel
line is covered with satin smooth
chrome that resists rust and will not
crack, chip, or peel. For free catalog
write THE LUFKIN RULE CO./ SAGINAW,
MICH., New York City.
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INCOME
National Advertising
Local Advertising
Subscri ptions
Activity Fund
Prior Surplus
Old Savings Account
Miscellaneous Income

EXPENSE
Printing
Engraving
Circulation
Po tage
Telephone
Stationery
Transportation
Commissions
Editorial
Photography
New Equipment
Cincinnation
Awards
Typewriter Repair
Bu. dmn. Tribunal
Miscellaneous Expense

Income
Expense

Balance 5/23/47

903.44
164.30

4.50
3,544.84

158.06
195.63
163.59

$5,134.36

1,770.56
362.51
196.69
29.01
59.18
45.14
40.18
32.86
8.74

30.70
8.10

50.50
61.40
71.25

125.33
157.29

$3,049.44

$5,134.36
3,04.44

$2,084.92

FINANCIAL BE,PORT OF
THE COOPE,RATIVE ENGINE:ER

October 5, 1946 To Ma 23, 1947

The staff of the COOPERATIVEENGINEERbelieve this
report hould be of interest to all tudents in the College
of Engineering, since they are, in a sense, stock holders
in the magazine. The main ource of revenue is derived
from a portion of the Engineering College Activity fee,
paid at the beginning of each year.

Explanation of two of the items above may be of
help. First, in the income statement, the "Old Savings
Account" was a savings account that had lain dormant
for several years. It was felt that all money should
be carried in one account to simplify bookkeeping. Second-
ly, the expenditure of $125.33 to the Business Administra-
tion Tribunal represented the amount of money received
by the COOPERATIVEENGINEERfrom College of Business
Administration students. Since the College of Busines!
} dministration is no longer a supporter of the magazine,
this money was turned back to the tribunal of that college.

No Minimum Balance
Checking Accounts

JULY, 1947

THE
WESTERN BANI'- & TRUST

COMPANY
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Smorgasbord
for

Boilers •••

oal, gas, and oil (fired singly or in combination)
are regular items on today's menu for B&W boilers.
Occasional entrees include: grain hulls, wood chips,
asphalt, sewage sludge, by-products of paper mills,
steel plants and sugar mills ... just about anything
that burns. So B &W builds boilers and combustion
equipment that burn what's available today ...
likely to be available tomorrow ... at top efficiency.

Helping power plants to get the most from avail-

able fuels is only one of the things long years have
taught B &W to do well. Industry offers examples
of many others-proof of the imaginative engineer-
ing at B&W.

Through this policy of continuous development
and research, B &W offers excellent career oppor-
tunities to technical graduates ... in diversi.fied fields
of manufacturing, engineering, sales and research.

THE BABCOCK & WILCOX CO. ~: w
L

I: .: ~ y 6 ~ TNR.E ~ ~

IT~S GOOD BUSINESS
TO DO BUSINESS
WITH THERMOID

Why? Because Thermoid concen-
trates on a restricted line of prod-
ucts, related in manufacture and
in use, and maintains those prod-
ucts at top quality level.

Thermoid, as a firm, is large enough to
be thoroughly dependable, yet small
enough to be sensitive to the day-
to-day problems of its customers.

Engineers depend on Thermoid to
always furnish well made INDUS-
TRIAL BRAKE LININGS and
FRICTION PRODUCTS, TRANS-
MISSION BELTING, LIGHT DUTY
and MULTIPLE V-BELTS and
DRIVES, CONVEYOR and ELEVA-
TOR BELTING, WRAPPED and
MOLDED HOSE.

If catalogs on any of these lines
would be helpful in your studies,
we'll be glad to furnish them.

AUTOMOTIVE. INDUSTRIAL
OIL fiELD· TEXTILE

THEltMOID COM'ANY, TRENTON, N. J., U. s. A.

1iiiiiiiOia
Products

3

The.I. D. Fielman
DairyfJo.

TeleDhone. AVon 3116

THE

STUDENT UNION

B,OOKSTORE

2519 VINE STREET
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