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IT Ask any pianist. A sure left hand is the difference between
a master and a might-have-been. That's going to be true in
your own field, too, after you've hung up your mortarboard
in somebody's industry- To get to the top, you'll build on
the fundamentals you're learning now, keeping up-to-the-
minute with the latest trends and developments in your field.

That's why we hope you'll keep the McGraw-Hill habit ..•
the habit of reaching for an authoritative McGraw-Hill book
to answer the toughest problems they can throw at you in an
engineering course. To it, add the habit of reaching for the
latest McGraw-Hill magazine, to help keep you abreast of
your profession.

For years, the keenest technical minds in industry have
funneled their best thinking into McGraw-Hill books and
magazines, building up a reservoir of useful information
larger than anyone business could ever acquire for itself.
That's why McGraw-Hill is known as "Headquarters for
Industrial Information."

It will pay you to keep the ~IcGraw-Hill habit ..

McGRAW-HILL
PUB Lie A T I ·0 N 5

HANDS

TAKES

Headquarters for Industria I Information

BOTH

330 West 42nd Street, New York 18, N. Y.



DIVISION SALES ENGINEERS .• are specialists cover-
ing broad lines of products such as steam equipment,

radio apparatus and are experts in its application.
INDUSTRY SALESMEN . . . keep abreast of changing
developments in specific industries, such as textile,
steel, petroleum ... and formulate plans to maintain
the advance position of Westinghouse in these fields.
Your sales opportunities with Westinghouse are as
broad as industry itself. Wherever power is applied,
there's need for Westinghouse equipment. G·I0004

In the electrical manufacturing
industry, it takes an engineer to
sell. He must be prepared not
only to explain the features, con-
struction and design of his prod-
uct, but must be able to apply
it as well. He should foresee
operating problems of his cus-

- tomer and be able to explain
how the apparatus works under
every condition.

For example,at Westinghouse:
APPARA TUS SALESMEN ... areresponsihle for the salesof
allWestinghouseproducts to a group ofregular customers.

PRODUCT SPECIALISTS ... are experts on specific
types of equipment; they know and can demonstrate
how the motor, switchgear or other apparatus works.

This is but one of the many oppor-
t:unities open in the lectrical field.
There are many others-in engineer-
ing, research and manufacturing at
Westinghouse. Begin plans for your
future by sending tod~y for your free
copy of "Finding Your Place in
Industry" •

r-------------------------------
I
I
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To 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. _

ddress _~2~!~~g42~~~E
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'City------- .State C-7
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IN these unique, arc-type furnaces at the Norton electric

furnace plant near Niagara Falls is produced ALUNDUM
abrasive-fused at 3700° F.from the mineral/bauxite.

Introduced to industry by Norton in 1901 this first electric-

furnace-made aluminum oxide abrasive revolutionized

the grinding of steels because of its combination of hard-

ness, sharpness and toughness.

Subsequent Norton developments were designated as

38 ALUNDUM and 57 ALUNDUM-and then in 1946

came the sensational 32 ALUNDUM abrasive.

Today ALUNDUM abrasive in its various forms

is the world's most widely used abrasive.

COMPANY. WORCESTER 6, MASS.
(BEHR-MANNING, TROY, N. Y. IS A NORTON DIVISION J
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Author

JOSEPH V. FREIDENHEIM, the
author of the article "Rocket Ship
Now Leauing" graduated from Wal-
nut Hills High School in 1942. He is
now a pre-junior in Aero E., .and is
a member of Pi Lambda Phi Fratern-
ity. His co-op job is at the Glenn L.
Martin Plant in Baltimore.

COVER-
by Dick Coburn

The cover picture shows the fall of
the old and the rise of the new Me-
Micken Hall. When this modern
edifice is completed in February, 1950,
it will be occupied by the College of
Liberal Arts and the College of Busi-
ness Administration. This will give
the engineers a little more elbow
room in the Quadrangle.

The building will have 132,000
square feet of floor space and 1,900,--
000 cubic feet of volume. There will
be enough brick, used in the structure-
to build a wall one foot thick, eight
feet high, and 14,800 feet long. There
will be 200 tons of reinforcing steel,
765 tons of structural steel, and 4,318
cubic yards of concrete.

The cost of the new Hall of Learn-
ing will be the greatest of any build-
ing to date on the University campus,
exceeding $2 million. General con-
tracting costs will account for about
$1,700,000, heating and ventilating
$167,000, electrical work $117,000,
plumbing $80,000, and two elevators
(not for students) $38,000. The total
cost per square foot of floor space is
$15.55, so if the student will figure
out how much floor space he covers,
he will know exactly what the cost of
"supporting" him is.

The cover picture was taken from
a mound of dirt at the curve of the
campus drive by Richard Coburn,
Ch. E. '52.

- KURT WOHL ..
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Laboratory curzoszty ,Now a COLOSSUS

Chemists and Engineers Team Up
for Progre s at PANDG

From basic chemical research, science
moves forward into many different fields
at Procter & Gamble. Here's an example:

A major synthetic detergent is made by
the sulfation and neutralization of fatty
alcohols. These alcohols are prepared by
the sodium reduction of long-chain esters.

The picture left shows a reduction of a

triglyceride to an alcohol by the classic
Bouveault- Blanc process, in one of the re-
search laboratories. For years this was a
laboratory curiosity. Recent research,
however, increased yields and brought
the possibility of commercial use.
The picture right shows the colossus

that has grown out of this research. It's a

Procter & Gamble
Cincinnati 17, Ohio
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new P AND G plant, now using sodium in
tank car lots to produce fatty alcohols.

Between the two lies the whole story
of science at P AND G-of chemists and
engineers working together to create new
products and new processes and to de-
sign, build, and operate new equipment
and new factories.

This is scientific teamwork at its best
-teamwork that leads to progress.

COOPERATIVE ENGINEER



SurpluJ fngineerJ?

ACCORDING to the latest figures of the U. S.
Office of Education, the great number of engi-

neers that will graduate in 1948 and 1949 will be
sufficient to take care of all available vacancies. By
1950, at the latest, there will be a surplus of graduate
engineers.

What do these figures mean to us who are still
in school?

To the underclassmen, they mean that the gravy
train is past. When they get out of school, they will
have to face stiff competition from graduates spout-'
ing out of colleges all over the country. Qualities
that count then will go beyond good grades and tech-
nical knowledge . . . the marginal assets tha twill
mean the difference between success and failure will
be, more than ever, things that are not taught in
school. Ability to get along with people and to ex-
press oneself adequately will head the list. I t has
always been advantageous; the day is drawing near
when it will be essential to success.

The first reaction of upperclassmen, and especially
seniors, will be a feeling of relief, because they will
get out of school ahead of the big jam. Looking a
little further, however, they will see that this coming
surplus of engineers may mean a lowering of the ac-
cepted value of engineering services and, therefore,
affect them directly. Thus, they must also strive to
develop those marginal qualities which will assure
them of good positions no matter .how overcrowded
the field becomes.

To everyone, the coming surplus of engineers
means that steps must be taken to limit annual engi-
neering graduates to a number that can be .absorbed
by industry without lowering the already low stand-
ard of pay for engineers. This can best be done by
extending the curricula and raising standards and
by making the professional status mandatory for
holding responsible positions. A. S.

:lor Retter fngineerJ

IT is the year 1958 and the men who graduated
in 1948 are interviewing some newly graduated

engineers. How well equipped are these new men
to take their place in industry and society? How
much time and money must be spent to train them
in the particular phase of engineering in which they
expect to find employment? Of how much value was
their training to them and to their employer? These
are questions that the employer asks himself every
time he hires a new graduate. These are the same
questions that you, the new graduate of 1948, are
asking yourself today, and that you will ask in June,
1958.

The answer is another question. It is, how much
have the new graduates benefited by the experience
and knowledge of you, the alumni and prospective
employer. The teachers in the colleges can and do
introduce the student to the technical facts of his
profession. Perhaps they have been in industry them-
selves, but while they are teaching they are not.
Industry 'changes quickly, both in its requirements
and methods. It is often difficult and nearly impossi-
ble for one who is out of industry to keep pace with
its progress. Therefore you, the man in industry,
must keep in close contact with your school through
its instructors and students, and let them know what
is expected of the school and its graduates.

The various professional societies have undertaken
this job, but their work requires your active co-
operation and support as well as direct contact by
yourself with the school. Let's remember our Alma
Mater, not only on Homecoming Day, but through-
out the year. This will result in better trained young
men and in .a more valuable new generation of

R. F.

JULY, 1948

From the Editor's Desk···-
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R:OCKET SHIP NOW LEAVING
"ROCKET SHIP now leaving at

Gate 8 for the Moon, ars,
and Venus. Step lively, please.'"

The interstellar Rocket i on its
way; within our lifetime man hall
venture beyond the confine 'of our
atmospheric envelop.

The idea of space travel is no
longer confined to the pages of pulp
magazines or to the ultra-secret dis-
cu sions of a select grou p; it has
penetrated into the core of official
thought. In Augu t, 1946, an A.A.F.
spokesman told a new conference
that the A.A.F. would place a guided
missile on the moon in about eighteen
months. His statement might have
been in error or a bit of bravado;
nevertheless, Congress, while extend-
ing to aircraft the law which makes
mail truck and train robberies a Fed-

6

eral offense, added the words "and
rocket ships."

In 1919, the Smithsonian Institute
published a pamphlet by Dr. Robert
H. Goddard, in which he stated that
it should be possible to send a rocket
to the moon, A few year later Her-
mann Oberth published a thin book
full of integral eq ua tions in which he
stated that it is possible to fly any-
where in space.

On ovember 1, 1923, Goddard
coaxed the first jet engine into motion,
obtaining a few pounds of thrust. On
September 8, 1944, just twenty-one
years later, the first -2 crashed at
Chiswick, London, from an altitude
of sixty miles. Its reaction motor had
delivered 27 tons of thrust for 71
seconds.

Joseph v. Freidenheim, A.E. '50

The Army's radar experiment of
two years ago showed the distance
to the moon to be 238,000 miles, or a
little less than ten times the distance
around our own equator. Because. of
its relative nearness, the ,moon will
probably be our first objective.

Not coun ting meteors, there is
nothing except emptiness between us
and our nearest solid neighbor. The.
earth's atmosphere extends about one-
ten th of one percent of the distance
to the moon. Only the few miles
nearest the earth are suitable for
propeller or jet-driven aircraft. Above
this altitude, the air contains insuffi-
cient oxygen to burn the fuel. The
rocket engine, however, is not limited
by its surroundings, since it carries its
own supply of air; in fact, as air pres-
sure decreases, the thrust increases.

COOPERATIVE ENGINEER



Before interplanetary space is
reached, the rocket mu t pa through
our own atmosphere, and it i here
that another advantage of the rocket
becomes obvious. rocket acquires
very high velocity, but it doe so
gradually. As a result, the rocket will
not reach its maximum speed until
it has passed through the denser at-
mosphere. Therefore, the rocket will
not expend its power in overcoming
air resistance.
If a fifteen-ton rocket takes off with

thirty tons of thrust, it will rise with
an acceleration of 1 g. As the fuel is
consumed and the total weight de-
creases, the acceleration will increase,
since the thrust remains thirty tons.
If, at this time, the rocket weighs 7Y2
tons, the acceleration will be 3 g.
This is the ideal value of acceleration
if our missile is to contain human
occupants, since they would black-out
at greater accelerations. The question
arises as to whether this 3 g. accelera-
tion will fill our needs.
Assuming a non-varying accelera-

tion of 3 g. attained by metering the
fuel, and no air resistance, our rocket
will be at an altitude of 20,000 feet
traveling 1900 feet per second, after
twenty seconds.
If a rock were dropped from the

distance of the moon, its impact velo-
city on the earth would be slightly
over seven miles per second. There-
fore, the velocity needed to escape the
gravitational pull of the earth would
be seven miles per second. This re-
quired velocity is referred to as the
escape velocity. Once that velocity
has been attained, no further thrust is
needed; the rocket will coast through
space under its own momentum with
a slowly diminishing velocity. It is
to be understood that these figures are
for an unmanned rocket whose sale
purpose is to crash-land on the moon.
To attain the escape velocity, the

burning time required is roughly 500
seconds. The rocket would then be
far above the atmospheric layer trav-
eling without power except for its
kinetic energy. There is no air re-
sistance to be encountered; only the
pull of gravity is tending to slow the
missile, and this pull is diminishing.
After 3~ days have elapsed, the velo-
city losses are only a fraction of a foot
per second and the actual velocity
is only a few feet per second.
At some distinct point, the gravita-

tional fields of the earth and moon

JULY, 1948

balance, and the missile will com-
mence to fall. If it has crossed the
point, it will fall toward the moon,
but if it has not crossed the point
before its velocity is reduced to zero,
it will fall back to the earth. Once
it has crossed the point of zero gravity,
it will need 14 hours to get to the
moon and it will crash with an impact
velocity of 7660 feet per second. The
total elapsed time for the trip has
been about four days.

Up to this point, little has been said
about the exhaust velocity, but the
velocity of the jet issuing from the
tail of the rocket bears a definite re-
lationship to the weight of the fueled
and unfueled rocket. The higher the
exhaust velocity, the lower will be the
required weight of the fuel.

The powder-burning rocket has an
exhaust vel oci ty of 3300 feet per
second, while the V-2 fuel mixture
has an exhaust velocity of about 6600
feet per second. A hydrogen-oxygen
mixture will produce an exhaust velo-
city twice as great as that of the V-2,
while "monatomic hydrogen" will pro-
duce a theoretical velocity of 66,000
feet per second.

The take-off weight divided by the
unfueled weight is known as the mass
ratio. For the more mathematically
inclined. the relationship of mass

Velocities add up in the step rocket.

ratio, escape velocity, and exhaust
velocity is given by the formula:

Mo ~
- ===: (e)c
M1 .

where V is the escape velocity and
,e is the exhaust velocity.

Using an escape velocity of 40,000
feet per second and assuming various
values of C, we can calculate the
required mass ratios which are shown
in the accompanying graph.

The rnass ratio of the V-2 was 3.2,
but its exhaust velocity was only 6600
feet per second, just 20 percent of
the required velocity needed to propel
our moon rocket. If a sufficient quan-
tity of m on a tom ic hydrogen were
available, the V-2 would solve our
problem; however, the single. atom of

As preparations for launching near completion, V··2 is framed in the heavy g~ass
part of a fire fighting barricade.
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hydrogen is very unstable -and has
never been collected in sufficient
quantities to serve as the fuel. The
rockets weighing 7.4 or 11 times as
much when fueled as when empty, ..
migh t be practical as a single rocket,
but hampered by the fuel problem,
we must settle for an exhaust velocity l

of 6600 feet per second and a mass
ratio of twenty to one. Since a single
rocket with that exhaust velocity
would actually require a mass ratio .
of over fifty, it is necessary to .look ...
for another solution.

In the step rocket, which is really
two or more co,mponents joined to-
gether, the velocities attained add up. (
If a rocket is-made of two compart-
ments, the lower one being a fuel cell
having a 5 to 1 ratio of fueled and .
unfueled weight and the upper one
having a ratio of 4 to 1, the total mass
ratio is 20 to 1 and not4Y2 to 1, as
might be supposed at first glance.

Th f h
· . Low ratios of fueled to unfueled weight can increase exhaust velocity immensely.

e reason or t IS apparent In-
consistency is that the step rocket
does not have to carry the excess
weight of structure and empty fuel The two dangers to be faced are the the moon and the earth, not a very
tanks as the single rocket must do. possibility of collision with a meteor happy end for our space travelers,
When the fuel in the lower step has and the reaching of zero velocity at .. .
been used, our missile is traveling at the point of zero gravitation. The Eventually a g~oup of scientists WIll
close to the required escape velocity. effect of the last situation would be brave the dangers and a new era of
Instead of carrying the extra weight that the rocket. would continue to travel should be opened. "Please step
along, the upper step detaches itself circle the earth in an orbit between this way for your tickets."
from. the useless lower step and pro-
ceeds with an initial velocity of ap-
proximately 40,000 feet per second.

Since the required mass ratio and
. velocity have been found, the moon
rocket is possible.

So far, our calculations have not
taken; into account the added fuel
necessary to retard the rocket when it
reaches the ·moon or the fuel needed
to escape' from the moon, if our ship
is to have human occupants. This
added dead weight increases thernass
ratio still more, soc that the desired
velocity must be greater than 40,000
feet per second ifour exhaust velocity
remains 6600 feet per second.

Basically, the theory of a flight to
the. moon is sound. All the necessary
calculations have been made and all
of the needed instruments have been
invented. The two drawbacks to the
proposed flight are the non-existence
of an effective propellant and the lack
of a metal which would not lose its
strength when heated to a cherry glow
by the friction of air passing over it. Accelerating rapidly after a swanlike start, the 14-ton V-2 heads for the ionosphere.

8 COOPERATIVE ENGINEER



IN REC NT year an immense
amount of time ha been devoted

by graduate and undergraduate engi-
neers alike, to the study and evalua-
tion of a garment known as the bath-
ing suit. Only fragmentary reports
have been published to date, and in
none of these has the problem been
outlined in its entirety.

Curiousity Factor
The fundamental problem was to

find some impartial method of rating
the interest or appeal evoked by the
bathing suit. The author of this
article undertook the tedious and at
times hazardous task of determining
this quantity which they call the
"Curiosity Factor" (Hmm!). Several
other researchers have made refer-
ences to similar quantities which they
called the "Seymour Constant?" and
"I. C. NU,mber"2, but these terms
have not found wide acceptance. One
of the earliest recorded indications of
the influence of this factor consists in
the words of Peeping Tom as Lady
Godiva rode by, "Gee, wouldn't she
look good in a bathing suit."

Early in this investigation, it was
found that a great number of vari-
ables influence the "Curiosity Factor."
In orde~ to facilitate this program, as
many extraneous details as possible
were eliminated. This done, it was
found that the two main items con-
tribu ting to the "Curiosity Factor"
are Surface Coverage and Tension.

Sphygl1'lol1'lanOnteter
One of the early attempts to de-

termine the amount of coverage was
by means of a tape mea ure. This
proved to be too dangerous. The
method finally settled upon was that
of taking a photograph of the sub-
ject and then determining the total
and covered areas by use of a polar

1 "New Designs in Seaside Camouflage"
Swiss Navy Journal, 1940, Vol. 11672, No.
13.

2 "Facts and Figures Pertaining to Ma-
rine Life." Popular Hobby, June, 1947,
vei. 82615, No. 1.
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Gordon Zeidman, M.E. ~48 and Louis Patalita, M.E. ~48

1.0 very low. As the percentage of cover-
age decreases, Hmm! increases. This
inverse relationship is to be expected.
At 35% coverage, a marked change
occurred in the slope of the curves.
This may be explained by the fact
that the necessity for the change from
a 1 unit garment to a 2 unit garment
has become apparent. The curves for
less than 15% coverage are dotted
due to insufficient number of observa-
tions. However, from the observations
that were made, the curiosity attrib-
utable to the bathing suit tended to
decrease.

fJ: 0.8
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planimeter. 'Curiosity was taken as a
direct function of the Sphygmoma-
nometer reading." Tension was meas-
ured by use of a strain gage and
suitable amplifying instruments.

Graph No. 1 illustrates the rela-
tionship between the percentage of
coverage and Hmm! Due to the human
factor involved, it was necessary to
use maximum and minimum values.
I t can be seen that where the per-
centage of coverage is great, Hmm! is

Hmm!
The second graph shows the rela-

tionship of tension to Hmm! All data
for this curve were collected with the
amount of coverage held constant at
25%. The curve for this particular
coverage is shown because it is repre-
sentative of the type of curve ob-
tained for all coverages. Numbers

(Co.ntinued on page 26)
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3 We are indebted to the D.C. Health
Service for use of the Sphygmomanometer
and for first aid administered on several
occasions.
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Frederick H. Braun, M.E. ~48

refrigeration is the ratio of the useful
refrigeration to the compressor input.
In Figure 1- this quantity is equal
to (hs-h2) / (h4-hs)' For the heat
pump system the coefficient of per-
formance is the ratio of useful heat
obtained to compressor work and is
equal to (h4-h1) / h4-hs). The co-
efficient of performance for a heat
pump is in the neighborhood of 3.j
to 6.

Adiabatic co.mpression from point
3 to 4 is the next stage of the cycle.
Following compression, the refriger-
ant goes to the condenser, where con-
densation of the refrigerant from
point 4 to point 1 gives off the useful
heat which can be used for heating
purposes. A slight drop in the curve
from point 4 to point 1 shows that
the refrigerant has been superheated.

The coefficient of performance for

ABOUT a hundred years ago,
Lord Kelvin, the English physi-

cist, presented a paper on the possi-
bilities of heating with a refrigeration
cycle, At that time there was no need
for such a heating machine, since
hea ting with combustible fuels was
thought to be quite satisfactory. Kel-
vin's ideas were completely forgotten
until some twenty-five years ago.
Then 'a man in this country, tinkering
with a refrigerator, happened to lean
on the condenser and seriously burned
his arm. Immediately he conceived
the idea of using the waste heat from
the condenser for heating purposes.
Since that time several companies
have done considerable experimental
work on heat pumps and the field
seems to have a bright future.

A Sil1lple Machine
Theoretically, the heat pump is a

simple machine. Its thermo-dynamic
cycle is exactly like that of the re-
frigerator, the only difference being
that the heating rather than the cool-
ing end of the cycle is used. Most
modern machines make use of this
fact by heating. in winter and revers-
ing the cycle and using the machine
for air-conditioning in summer.

Figure 1 shows the T -S diagram
and a schematic layout for a heat
pump. In the expansion valve the
refrigerant is vaporized adiabatically
from point 1 to 2.

The refrigerant is then isothermally
expanded in the evaporator from
point 2 to point 3 on the T -S dia-
gram. At this point in the cycle, the
refrigerant picks up heat which it
later gives up at the condenser.

£VAPoeATO.e

(B)
AGl.Jte£ .1.

A) Temperature-entropy diagram.

B) Schematic diagram of the heat pump.

COOPERATIVE ENGINEER

HEAT PUMPS

The day of an all electric home
is not far in the future. Recent heat
pump developments make it eco-
nomically feasible to heat your
home with electricity.

I COMpeE:SSOe
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Heat Source
The source of heat must be reliable

and constant. Well water is the most
reliable and economical source known
unless it is very hard, in which case
it must be treated. The cost of a
water-softening system sometimes
makes the use of well water imprac-
tical.

Air may also be used as a source of
heat. When air is used, a more care-
ful design is necessary because of the
fluctuation of the outside air .tem-
perature. Furthermore, it should be
noted that this source is least when
the heat requirements are greatest.
Dew point temperatures must also be
considered, since frost formed on the
'coils greatly reduces the heat-con-
ducting efficiency of the coils.

In most n'~rthern United States
cities, a water source is the only
practical possibility because of the
low outside temperatures, unless a
combination of sources is employed.

Several different types of systems
using water and air as either heat
source Or remover are known to be in
operation. The air-to-air system uses
air as both source and remover of
heat. This system is very commonly
used where not much heating is

required and the temperature rarely
goes below the dew point.

The air - to -liquid and liquid - to -,
liquid. systems are not very commonly
used since they are rather impracti-
cal, but they. are definite possibilities
and might be well suited for some
particular situations.

Probably the most common sys-
tem is the water-to-air, in which a
coil is placed in a well for heat pick-
up and air is blown over the con-
denser and into the distribution
system.

In picking the type of system to
be used, several factors must be taken
into account, the most important of

An exam:ple of a heat pump installed in a home. This shows the simple design and
compactness of the unit.
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The' Au thor

Fred H. Braun, M.E. ~48~ is no stranger
to the readers of the COOPERATIVE ENGI-

NEER, since he has written several arti-
cles for past issues. While an under-
graduate, he was active in Phi Eta
Sigma, Pi Tau Sigma, V arsity baseball,
A.I.S.~ the ((C~~Ciub, vice-chairman of
A.S.M.E. and treasurer of Tau Beta Pi.

which are geographical location .and
the structural characteristics of the
building.

Not much data are available as to
the comparative costs of operating a
heat ..pump. Most estimates show
tha t, with average efficiency and elec-
tricity at 1.5¢ per K.W.H., the heat
pump can be operated ata cost
which is nearly the same as that of
heating with coal. At an electrical
cost of 2¢ per K.W.H., the cost' is
nearly the same as that of heating
with oil.

Advantages
One advantage of the heat pump

that would be welcomed, especially in
Cincinna ti, is the elimina tion of
smog. A heat pump in every home
would eliminate smoke except at the
power plant supplying the electricity.

Other advantages of the heat
pump are economy of installation and
compactness of unit. Also to be con-
sidered is the elimina tion of .the
chimney in a new home,. which would
reduce the cost of a new home by
several hundred, dollars.

Disadvan tages to be considered, are
minor compared to the advantages.

Mechanical faults of the equipment
are the major drawbacks. These in-
clude refrigerant leaks, failure of
compressor parts, or breakdown in
electrical service. However, these
faults would rarely be encountered
due to the great strides that have re-
cently been made in this type of
equipment. With a great number of
units in operation, maintenance serv-
ice would be readily, available by
skilled technicians.

~Thus, the day for an all-electric
home lies not very far in the future!
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STAFF

·~48· ~49

TIlE "B" was a little busy and
couldn't make his appointment at

the editor's office. Being his best
friend and kind of literal myself, I
offered to pinch-hit-just 'til he got
there.

Drive over and start interviewing, the
three guys, and I'll talk to the girl
when I 'get there, he says. (The "B"
is kind of. strange about some things.)

I hurried over. The girl wasn't
there yet.

Roger L-a-i-b. Pleased to meetcha.
Now this guy is what my girl would
call cute. He's got curly hair. Wooo!
Oh, sure, sure, take it easy, huh?

Well, it turns out that Roger did
such a bang-up' job last year as Man-
aging Editor, that he's been appointed
Editor-in-Chief. Besides, he's been on
the staff for five years, and so the
girls and boys feel fine about follow-
ing this leader. '

Born in Cincinnati in 1923, Roger
attended both Western Hills and
Colerain High Schools, one at a time,
of course. He is now a per-aspiring
student of Chemical Engineering in
the class of '49. Being named Roger,
he was a natural for the Air Corps
and spent three years - correction,
three long years-in this branch of
the Service. He's, glad to be back
home and spends some of his leisure
time being a member of Alpha Chi
Sigma and A. I. cs. E. (This last you
don't pronounce, you just sneeze.)
No hobbies-just do what comes nat-
ural, eh? Fine.

Before you leave, Roger, where do

12

Robert c. Wolf~ E.E. ~5{)

you co-op? Way up 'there, huh? New-
ark, New Jersey, for the Interchemical
Corporation, he says. Well, so long
and hey, fella, good luck!

Oh sure, this will be rewritten, by
the "B," .of course. Has the girl ar-
rived yet?

This is the new Business Manager?
Say, that sounds like a tough job.
Sure you want it, Milt? Maybe I'd
better call you MISTER Levine, or
you might give me the "business."
Heh heh, Just a little joke-I'm very
humorous.

MISTER Levine was born in Cin-
cinnati in 1927, was graduated from
Walnut Hills High School, and is now
working hard toward doing. likewise
from the College of Engineering in
1951'. How can these people look so
far ahead? I can barely see across the
street. No, that's not another joke,
MISTER Levine.

MI~TER Levine's Service stint of
fourteen months "vas spent mostly in
Japan, where he was an instructor of
instrument repair near Tokyo.

Where's that co-op job you enjoy
so much? Frank Messer and Sons,
General Contractors. Does sound
interesting.

Any hobbies ?Women, you say, and
model' airplanes. Like frames, huh?
You also enjoy football and find the
University of Cincinnati Bearcats
good watching. Check! And you're a
member of Pi Lambda Phi. (Good
thing I'm not a kidder, lambie pie.)

Well, Milt, I mean MISTER Le-
vine, you've had one good year on the

ROGER LAIB

staff, may you enjoy the same success
this year. Goodby. Swell guy-likes
a good joke, too.

She's a redhead? Well, what time's
she coming over?

Hello, Mr. Robert Fremont. Since
you were Activities Editor last year,
you'll manage as Managing Editor
this year.

Let's see, you were graduated from
Hughes High School in 1943, enrolled
at the University of Cincinnati just in
time to answer the Service call. In
two years you settled things in New
Guinea, Japan, and the Pacific in
general. (Say, this guy will probably
find time to sweep up the office after
his literary duties.) Oh, you just
helped settle things.

Now you're back at U. C. in the
Chemical Engineering College, class
of '49, and co-oping at ClopayCor-
porationin Cincinnati. What's to
enjoy on the side? Vice-President of
Pi Lambda Phi Fraternity, member
of the Fencing Team, the C Club,
A. I. Ch. E. (bless, you l), and Inter-
Fraternity Council; Student Branch
O. S. P. E. Well, success to you.

The girl? The girl's here? Good!
"B's" still late.

Of course I'd like to- meet the
Editorial Secretary. How-do-you-do,
Miss Shirlee Reuter. (She is a red-
head.): Born in Mt. Healthy, Ohio,
in the year 1928. No wonder you
don't mind telling me-you're just
the right age. She blushes!

COOPERATIVE ENGINEER
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ROBERT FREMONT SHIRLEE REUTER MILT LEVINE

What are you doing this evening?
I mean, what do you do evenings-
in your spare time, that is? A mem-
ber of Alpha Lambda Delta honorary
society, Junior Advisers, the Glee
Club, the Co-Ep Club, and the
A.I.S. You sound busy. Busy to-
night too, huh?
Glad to have met you, Miss Reuter.
Oh hello, "B." What? Shirlee, I

mean Miss Reuter, had to leave. Yeh,

You've had two year on the staff
and are raring to begin your second
year as Editorial Secretary. You say
you graduated from Mt. Healthy High
School and are now enrolled in the
BusinessAdministration College in the
class of 1951. Then that co-op job,
in the office of the Cincinnati Board
of Education is good training. You
like it? I bet they like you too.
Blushes real pretty.

she was nice, real nice. Now don't be
sore, "B." I interviewed the fellas
too. All you have to do is rewrite it.
But "B" - but - but. Hey, you

can't leave. You know I ain't no
writer. I don't even have a pen
name.
All right, I'll show him. I'll turn

it in "as is" with his by-line.
Thirty, folks.

"B"

FINANCIAL REPO-RT OF THE
COOPERATIVE NGINEER

EXPLANATION O'F FINANCIAL
REPORT

INCOME
National Ads _ $1,050.36
Local Com, Ads _. . . . . . . . . . . . . . . . . 152.17
Subscriptions . _. . . . . . . . . . . . . . . . . 7.50
Misc. Income , 13.43
Activity Fund _ 2,537.50
Prior Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.48

The following financial report for the COOPERATIVE
,ENGINEER is three-quarters complete: it covers the three issues
prior to this one. It is anticipated that the final balance will be
approximately $700. This figure is less than the corresponding
one for last year of $868.48 by about $170, i. c., the magazine
will operate this year on a deficit.$4,629.44Total.

EXPENSES
1. Printing $2,038.14
2. Engraving 359.92
3. Circulation .. . . . . . . . . 186.20
4. Postage 25.63
5. Telephone . . . . . . . . . . . 85.91
6. Stationery .. , 20.10
7. Trans~or.tation " 29.79
8. Commissions . . . . . . . . 29.00
10. Photography 17.50
11. New Equipment
12c. Cincinnatian ..
12a. Awards .
12h. Honoraria . . . . . . . . . .
13. Misc. Expense .

This figure was anticipated, and budgeted for, because of
increases of about 20% in operating costs without a correspond-
ing increase in income. Advertising income was increased, but
since two-thirds of the income is from the allotm-ent of the
Engineering College activity fee, this did not increase the revenue
appreciably. This last and most important part of income is
fixed, without any immediate prospect of change.

23.50
44.44 Respectfully submitted,

KURT A. WOHL, Business Manager44.24

Total. 2,904.37

.$1,725.07
Approved:
HO"VARD K. JUSTICE, Faculty AdviserCash Surplus Total. . . . .
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Frank Bonem M.E.' 51 and Bud Brumitt, B.E. J 51

SUMMER is here again and an-
other school year is nearly over.

The seniors have left the school on a
permanent section change. Though
they did not have the usual section
change brawl, we feel sure they cele-
brated in some other suitable fashion.
By now they are happily on their
various ways to swivel chairs where
they can relax and rest their tired feet
on the desk. Those still in school talk
about the weather and wish they were
doing anything else except slaving
over books in steam baths which are
called classrooms. (Pass the turki~h
towels, please!)

Truman "Bud"
Griswold is the
newly elected
Chairman of the
Institute of ero-
nautical Sciences.
The other officers
elected were Warren orrol, ice-
Chairman, and ic Iglesias, ecre-
tary- Treasurer.
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The guest peaker, r. Robert G.
Sarvis, Director of Public orks of
the City of Cincinnati and a notable
alumnus of the University of Cincin-
na ti, pres en ted a very interesting ac-
count of the functions of the Depart-
ment of PubIc Works.

The A. s. M. E.
has not been sit-
ting idly by. At
one recent rncet-
ing, Professor A.
,C. Herweh of the
E.E. Department
spoke on servo-
mechanisms. In the short length of
time at his disposal, he made the sub-
ject clear and understandable. May

16 saw the boys and their girls as-
sembling at tricker's Grove. A won-
derful time was had by all. Who
wouldn't have fun with plenty of
drink, food, no faculty members, and
beer! After the election held May 27,
the officers for the coming year were
announced. They are:
Chairman-Richard I-lill.
Vi,ce Chairman-Joe Fehr.
Secretary-Hilliard Dozier.
Treasurer-Ken Whistler.
Ass t. Treasurer (Sec. 2) -AI

Scharz.
'One last item that should be men-

tioned about the Mechanicals is some-
thing that was brought out in a mech-
anism class. It has been found that
teeth are used on gears because
"Tooth is Stronger Than Friction."

Those Test Tube
Jugglers, the Chem-
ical Engineers, had
a gay old time at
their ever faithful
section change pic-
nic. Lots of fun and
aching mu cles were enjoyed by all.
Other spo t that were indulged in
were horse hoe pitching, badminton,
boating, card playing, eating, and
drinking brew. Among, those attending
the picnic were many of the recent
graduates, who spent their time sing-
ing the blues about the cruel, cruel
world. Another such picnic is planned
for Section 2 and it is expected to be
as successful as the first. Some people
are gluttons for punishment.
The A.I.Ch.E. has discontinued the

weekly free movies for the duration of
the summer. This will be sad news to
those who enjoyed the movies with
their lunches. Interest switches to
sports in which the classes will battle
it out on the ball field to determine
the mythical champion. Fat will fall
and blood will flow as everyone tries
to drop the Junior Champs. Election
time is just around the corner at this
writing, with positions for class rep-
resentative and Council Officers to be
decided.

COOPERATIVE ENGINEER

The second organiza-
tion meeting of the l

studen t chapter of the t

Ohio Society of Pro-
f essional Engineers,
was held at the Cam-
pus YMCA on May 10.

Dean C. A. Joerger, College of En-
gineering, welcomed all new members.

Mr. Edward Farson, of the Cincin-
nati Section of O.S.P.E., spoke briefly
on the position of the engineer. in
society and stressed the need for an
organization truly representative of
the whole engineering profession.

The Coop ENGINEER'S

staff held its annual ban-
quet on May 20, in the
Student Union Building.
For the coming year, the
following officers were an--
nounced:
Editor in Chief-Roger Laib.
Managing Editor-Robert Fre-

mont.
Business Manager-Milton Levine.
Editorial Secretary-Shirlee Reu-

ter.
The dinner was followed by a very

interesting and timely talk by Mr.
Myron Spencer, who spoke on the
economic situation of today and its
causes and effects. Keys for service
were awarded to Alex Stolley, Kurt
Wahl, Fred Braun, Adele Deckert,
Bob Mueller, Dorothy Mueller, Ted
Lorenz, lrv Aschendorf, Harvey Sea-
man, and Shirlee Reuter.

The Electricals
have been busy, too,
making the wires
hum and the sparks
fly. Their section-
change brawl, held
a t the C orryville
Tavern on April

(Continued on page 20)



Adele Deckert} L.A. J49 and BO'b Mueller} M.E. J51

CYRUS R. OSBORN, M.E. '21,
. internationally known manufac-

turer, received the honorary Doctor
of Science degree at the 1948 Uni-
versity of Cincinnati's twilight com-
mence.ment in Nippert Memorial
Stadium.

Professor 'C.Albert Joerger, lJean
of the College of Engineering, ex-
pressed his great pleasure in present-
ing Mr. Osborn, Vice President of
General Motors 'Corp. and General
Manager of its Electro-Motive
Division.

He remarked on Mr. Osborn's un-
usual faculty for converting slide-
rule speculations into practical crea-
tions. Endowed not only with intellect
and imagination, Mr. Osborn shows
a humanity which pervades his rela-
tions with his fellow men at all
levels and which is the quality most
valuable in an industrial leader of
our era.

Cy Osbcrn Ts ow vice president of
General Motors.
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O E of the best liked faculty
members is illiam Licht, Jr.,

Ch.E. '37, who not too long ago was
a student himself at this University.
He i very conscious of the students'
point of view and is genuinely inter-
ested in giving them the necessary
type of background to become cap-
able engineers.

Well liked Prof. Lich teaches chemiccd
engineering.

Du ring his undergraduate days,
Mr. Licht was a member of 'Mum-
mers, Delta Tau Delta, and was
honored by membership in Omicron
Delta Kappa, TaM Beta Pi, and
Sigma Xi (scientific research hono-
rary). He was also one of the char-
ter members of the chapter of Phi
Lambda Upsilon on this campus.

After' graduation Mr. Licht re-
mained at the University as a gradu-
ate assistant in the Engineering De-
partment. He received his Master of
Science degree in 1939, and at that
time was named instructor.

Mr. Licht's appointment as an As-
sistant Professor in 'Chemical Engi-
neering followed within three years.
In that same year he married Miss
Helen Cochran, who is also an
alumna of this University. Just one
year ago, he was named Associate
Professor of Chemical Engineering.

At present Professor Licht is in ter-
ested and active in the American In-
stitute of Chemical Engineers, Amer-
ican Association of University Pro-
fessors, and the Engineering Society
of Cincinnati. He is also a Regis-
tered Professional Engineer in 'Ohio.

(Continued on page 22)

In conferring the honorary degree,
Dr. Raymond Walters, President of
the University of Cincinnati, con-
gratulated Mr. Osborn on his record
of technological accomplishment and
administrative capability.

While at the University, Mr.
Osborn was a member of A.S.M.E.,
A.I.E.E., Sig.ma Sigma, Ulex, Tau
Beta Pi, and Phi Delta Theta. His
activities also included membership
in the Student Council and Engineer-
ing Tribunal. He also played varsity
basketball.

Following his graduation Mr.
Osborn was a technical engineer with
the Overseas Motor Service Corp.
and was later made 'General Manager
of that company.

He then joined General Motors,
with whom he has been associated
for more than two decades, serving
as Manufacturing. Manager of its
export division, General Manager of
its Swedish branch, Assistant to the
General Manager of the export divi-
sion, 'General Manager of its German
manufacturing cOlllpany, Assistant to
the Vice President, Assistant Group
Executive, and, since 1943, Vice
President of the Corporation and
General Manager of its operation at
La Grange.

Mr. Osborn is a member of the
Society of Automotive Engineers. The
famous General Motors' "Train of
Tomorrow" grew out of ideas ad-
vanced by Mr. Osborn.
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Tiny Rain-Jet

STUDIES of the complicated corn-
bus tion processe taking place

within jet engines are aided by the
tiny cylindrical ram-jet hown. In
this arrangement, the larger cylinder
supplies air at a peed of approxi-
mately 375 m.p.h. This is compara-
tively slow for ram-jets" which operate
with maximum efficiency at about
1,000 m.p.h.
Air entering the engine passes

through a diffuser of gradually in-
creasing area, so that it decreased in
velocity and increases in static pres-
sure. The air then goe into the
combustion chamber, where it is
mixed with fuel, such as acetylene or

This tiny ram-jet aids study of combustion
processes.
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Louis Patalit a, M.E. J 48 and
Park Gast , M.E. '52

hydrogen. The mixture is then ignited
by a spark plug, and the hot gases
escape through an expansion nozzle
to produce a thrust opposite to the
direction of the 'compressed air. Once
combustion has started, it maintains
itself.
A gage attached to the unit com-

pares the thrust of the jet to the drag
created by the compressed air, and
tells which force is greater and the
magnitude of the difference.
The jet of compressed air is neces-

sary for this model, since ram-jets
have no ordinary 'compressor and
'normally depend on the velocity of
flight and the action of the diffuser
to build up sufficient pressure.
Court'esy: WESTIN'GHOUSE ELE~-

TRI'C CORP., Pittsburgh, Pennsylvania.

Gyracone Crusher

CALLED a Gyracone crusher, this
machine obtains its crushing

action from the movement of a coni-
cal crushing head (H ) against a
conical crushing surface (D). The
crushing head is mounted at a slight
angle (FAE) to the vertical in its
driving sleeve in order that the crush-
ing action (J, K) may be performed
without rubbing action.
The sleeve in which the crushing

head is mounted is gear driven, and
is protected in case of undue overload
by a' spring-actuated system which
disengages a clutch in the driving
mechanism. After the clutch disen-
gages, the drive shaft slows down and

A
o

Cr.lhing F.c ••

Gy •• t;ng Sh.ft .nd H•• d.
Swinging from th. Ap.1 A.

165 tons per hour may be handled by
this crusher.

the resulting drop in pressure In the
lubricating oil system actuates a
switch which shuts off the main driv-
ing motor.
The crushing surface and cone are

both replaceable, and interchange-
able surfaces are supplied to yield
coarse, medium, and fine particle
sizes. The size of the incoming ma-
terial ,may be regulated from 1% ~to
5 inches, and the size of the crushed
particle may be varied from 3/16 to
2 inches. The maximum capacity of
the largest model is 165 tons per hour.
Courtesy: STRAUB MANUFACTUR-

I 'G ICO., Oakland, California.

Halogen Detector

THIS detector is useful in check-
ing for minute leaks of halogen

gases from sealed elements of refriger-
ation units and may be used to detect
leaks in boilers or any equipment in
which a halogen-containing substance
may be introduced as a tracer. The
principle of operation is that emission

-I

New
Products

Tracer gases are detected by this tester,

of positive ions from an incandescent
platinum filament in air is materially
increased in the presence of a halogen.
The equipment employs a detector

unit mounting a metal nozzle and
plastic tip and carrying a platinum

COOPERATIVE ENGINEER
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element together with a tube leading
to a miniature motor-driven blower
in the handle of the pi tol-like de-
tector. This blowe draw in air and
with it any halogen vapor that may
be issuing from a leak a the intake
nozzle is moved along.

Change in potential in the detector
is impressed on the electrically con-
nected control unit, in which are a
power supply, amplifier, indicating
milliammeter, and controls. The
change is regis tered on a meter or by
audible sound if the control unit in-
cludes a loud speaker actuated by the
indica ting circuit.

Total weight of the complete tester
is 18 pounds, and the te ter will de-
tect a leakage as small a ,01 ounce
of Freon a day.

Courtesy: GE ERAL ELECTRIC,
Schenectady, e York.

Microdrill

WELL suited to drilling very
small holes with extreme accu-

racy, the microdrill features thermal
feed, electric variable-speed spindle
drive up to 50,900 r.p.m., and elec-
tronic control of feed depth and rate.
Drill sizes of .004 inch to .025 inch in
diameted ,may be used to a maximum
recommended feed depth of .15
inches.

The spindle is belt-driven and ball-
bearing mounted in its housing that
slides within a larger cylindrical hous-
ing in which the feed mechanism is
mounted. This feed mechanism con-
sists of a compression spring which
is held in loaded position against the
spindle housing by a Nichrome wire.
When a current is passed through
the Nichrome wire, the wire is heated
and thereby lengthened, allowing the
spring to push the spindle housing
downward.

The initial movement of the drill
point to the surface of the work is
actuated by moving a switch to "sur-
face" position. Current begins to flow
in the Nichrome wire, and stops when
the drill touches the surface. The
depth gage circuit is automatically
closed at this point also, and moving
the switch to "drill' position con-
tinues the feed. At a predetermined
depth, the drill automatically shuts
off. Returning the switch to "sur-
face" retracts the drill. Throughout
this process, colored pilot lights on
the base indicate "at surface," "at
depth," and "feed on."
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instrument is so sensitrve that a ga
present in one part in 100,000 in an-
other gas can be detected. It has its
greatest application in the chemical
and allied industries, where it may
be used, for example, for hydro-car-
bon analyses of synthetic rubber,
gasoline, and petroleum products, re-
quiring only one-tenth the time
needed by ordinary che,mical analysis.

The time required for analysis and
calculation of the composition of a
sample depends on the number of
components, the complexity of the
mixture, and the interference of one
component with another. Once the
method of analysis has been deter-
mined, a non-technical person can
opera te the device.

In operation, the robot tester first
imparts an electric charge to the
molecules of a compound in an ioni-
zation chamber. Then the particles
pass through a magnetic field, where
the heavier particles are least de-
flected, to form a molecular spec-
trum on a collector plate. The com-
position of the compound is then de-
termined from this plate.

Courtesy: GENERAL ELEiCTRIC,
Schenectady) New York.

The analytical mass spectrometer uses electronics to determine the chemical content
of a gas quickly and accurately.
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014'
Gage

Nichrom9
Wires

Elec1ronlc
Depth
Control

Minute holes are drilled accurately by
the microdrill.

A ten-power magnifying lens is at-
tached for close inspection of the
work.

Courtesy: TELERONICS LAUORA-
TORY, Westbury, New York.

Mass Spectrol1'leter

K OWN to laboratory scientists as
the analytical mass spectrometer,

the device, which uses electronics to
determine the chemical content of a
gas quickly and accurately, is especi-:
ally adapted to commercial use. The



ESSAY
Robert H. Ahers, C.E. '49

H VE you ever tried to write anlem, and the high cost of living have
essay on anything? Anything at all been attacked so many times that

all? If you value your sanity, don't. I'm ure they must be a little groggy.
Essay writing should be reserved as Therefore, I propose to attack some-
capital punishment and diversion for thing that really needs attacking,
the semi-cuckoo. namely, the subject of essay writing.

The weighty problems of the world
such as the Marshall lan, uni er al
military training, the alestine prob-

For three weeks tried and rejected
forty-two different subj ect. irst,
camping in the Grand Tetons, then

partners in creating
Engineering leaders for the last 80 years have made
K & E instruments, drafting equipment and materials
their partners in creating the great technical achieve-
ments of America. So nearly universal is the reliance on
K & E products, it is self-evident that every major engi-

neering project has been completed with the help of K& E.

KEUFFEL & ESSER CO.
NEW YORK • HOBOKEN, N. J.

Chicago • St. Louis • Detroit
San Francisco • Los Angeles • Montreal
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college professor , then fishing in the
muddy Green River, the garbage-
disposal problem, juvenile delin-
quency, croquet, what's wrong with
the Democrats, what isn't wrong with
the Democrats (subject dismissed be-
cause of its brevity), who really runs I

Ohio, why engineer should be paid
higher fees, how to play football,
which I'll admit was suggested by
Professor Fern to the tune of re-
writing three times, who won't run
for President, fraternity politics, the
liquor question, the science of pin-
ballery, and many others. Each of
these subjects ju t wouldn t permit
itself to be captured on paper; there-
fore, I turn to the basi cause of my
dilemma - essay writing.

There are three type of these evils
and for convenience in spotting I list
them below:

1. actual essays,which present the
facts and allow the reader to draw
his own conclusions. This type is
generally dull, full of facts, and of
vital interest to the writer. common
factual essay is one that fight for the
cause of justice with enough statistics
to keep IBM going for two year.

2. Opinion essays, which present
half the facts and allow the reader
to draw the writer's conclusions. This
type of essay is merely one man's
opinion in print. Maybe he has more

TAU BETA PI

(Continued on page 20)

IJraftinz. Relrotluction.
~",e)'inz Equipment

IIntl Materials.
SlitieRules.
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\s tnat ~~IlE." voice~
Y.eS indeed. Tbat figure 1 up there, witb bundreds of
zer~s trailing after it, represents tbe number of times
"ber" 'loice is amplified wben lObetelepbones yoUfrom
across tbe countrY. E'len on sborter calls, the total is

tremendous.The reason is that circuit resistance reduces the
current whicb carries tbe 'loke. So e'lery feW miles
'laCU

um
tube repeaters refresb it by boosting its

power as mucb as a million times.
The task of preparing neW patbways for tbe 'loice

occupies many qualified engineers. Tubes and ampli-
fiers must be designed. Cable and intricate m.ecbanisms
must be produced. The lines themsel'les must be ex-
tended-o'ler mountaiusand prairies, under ri'lers and
tbrougbcity streets-wbere'ler the'loice must tra'lel.
£ngineerswho ba'le a part in this job know tbere's

a future in telephony.
SystEtA
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means wasted fuel
The designing engineer, the mechanic and the pilot, all find
Cambridge Exhaust Gas Analysers essential for developing,

adjusting and operating internal combus-
tion engines. These instruments make
available continuous indication of air-
fuel ratio of the mixture being supplied
to the engine.

exhaust gas tester
determines the completeness of combustion
in one or all cylinders. This rugged and
accurate instrument is conveniently port-
able for field and shop use.

aero mixture indicator
is a flight instrument for installation in
single or multi-engine planes. Its use makes
possible greater pay load, cruising radius
and safety.

CAM B RID G E INSTRUMEtrt fCO~i:T~u~:
3756 Grand Central Terminal, New York 17, N. Y.

PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS

ACTIVITIESTAU BETA PI ESSAY
(Continued from page 14)

10, was a huge success. Everybody
had a grand time with plenty of food
and beer.

(Continued tram page 18)

for the factual essay to lay down the
Iacts ; for the opinion essay to pour
out the opinions. If the author has
any gumption at all, this is the point
to sell his story. With quick punches
of his Remington he can wrap the
helpless reader around a semicolon;
and convince him of almost anything.

money than you, or perhaps he mar-
ried the publisher's sister, or maybe
he's just trying to make an honest
dollar or two.

A "Father-and-Son Dinner" wa
held on April 22, at the Engineering
Society Headquarters. I t was spon-
sored by the Cincinnati Section of the
A.I.E.E. for Juniors and Seniors. Each
Senior Section member acted as host
and sponsor to one of the students for
the evening. The dinner was fol-
lowed by a very interesting talk on
the subject "Methods of Design"
given by Mr. Janson of the General
Electric Co. On May 17, after a ban-
quet at the Student Union Building,
the Annual Joint meeting of the Cin-
cinnati Section and the D.C. Branch
of the A.I.E.E. was held. The meet-
ing was honored by the presence of
the National President, Mr. B. D.
Hull, and the Vice-President of the
Middle Eastern District, Mr. B. W.
Bower. Mr. Bower gave a report on
the activities of the A.I.E.E. through-
out the States, and President Hull
then followed with an inspirational

\ 3. Essays such as the one you're
reading, which don't present much of
anything and allow the reader to
listen to the radio.

Then, if the reader is still with him,
the author slips in a conclusion and
departs while the poor guy reading
is still looking for a point to the essay.
The best device for composing a suc-
cessful conclusion is to keep it close
to the introduction. A common clever
closing cliche is a perplexing ques-
tion such as, have you ever tried to
write an essay on anything? Anything
at all? Hmmmmm! How about an
essay on people who write essays
about essay writing?

Each of these types carries with it
(drags would be a better word) an
introduction, a body, and a conclu-
sion. The introduction is upposed
to sweep the reader off his feet, to
whet his interest to the point where
he can't turn to pleasanter occupa-
tions. Usually its grim determination
to see a thing through that gets the
reader from the introduction to the
main body of this essay. Here is where
the would-be Emersons are separated
from the engineers. This is the time

COOPERATIVE ENGINEER20



Why housekeeping gets rrlighter" all the time
" ... Woman's work is never done."

True enough. But today's homemaker - aided by her
modern refrigerator, range, water heater, vacuum cleaner
and other appliances finds more time for family and for '
leisure.

And what helps these "automatic servants" operate so
dependably? Better materials for one thing.

Materials on the inside - the unseen working parts of
household standbys. Such as alloy steels, n~w plastics, car-
bon brushes in motors ... lighter, more compact materials
that make appliances stand up longer and handle with ease.

Materials, too, that you can see ... as those stainless steel
surfaces so easy to clean. Or the chemicals in more enduring
waxes and polishes, varnishes and plastic finishes.

Yes, today's housewife enjoys new leisure, new freedom
from drudgery ... thanks to better materials.

Producing these better materials and many others-for
the use of science and industry and the benefit of mankind
-is the work of the people of UNION CARBIDE.

" " "
FREE: You are invited to send [or the illustrated booklet, "Products
and Processes," which describes the ways in which industry uses
VCC's Alloys, Chemicals, Carbons, Gases and Plastics.

UNION CARBIDE
AND CARBON COIlPOR.A.TIOK

30 EAST 42ND STREET ~ NEW YORK 17, N. Y.

~~~~~~~~~~~~~~~~~~~~~ProdUCh~Div~ionsandUnhsinclude~~~~~~~~~~~~~~~~~~~~~
LINDE OXYGEN • PREST-O-LITE ACETYLENE • PYROFAXGAS • BAKELITE, KRENE, VINYON,AND VINYLITE PLASTICS

NATIONAL CARBONS • EVEREADY FLASHLIGHTS AND BATTERIES • ACHESON ELECTRODES

PRESTONE AND TREK ANTI-FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • SYNTHETIC ORGANIC CHEMICALS
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address entitled "Ceiling Unlimited."
Next followed the presentation of five
theses' in a prize-paper competition.
The theses presented were: "Effects
of Unbalanced Voltage on Three
Phase Motors presented by H. L.
Finn, J. D. Flynn, and A. Taylor;
"Design Procedure for Single Phase
Half Wave Rectifier Transformer" by
R. Lyman ; "Single Sweep 'Oscillo-
scope Transient Visualized" with
demonstration by A. Meyer, and C.
E. Delker; "E.fficiency Determination
of Electronic Photo Flash Tubes" by
J. E. Mott; and "An Alternator of
UnusualDesign'<byW. D. Ryckman.

Mr. Ryckman received the first
prize for .his paper and the second
prize was awarded to Messrs e- Meyer
and Delker for their joint paper.

On May 7, the
Civils had their
election for the
coming year. The
following officers
were elected:

Section 1: Vice-

President-George Samkey; Secretary
~ Dan Antenen; Treasurer - Paul
I-Iemmer.

Section 2-Vice-President-Robert
Blumenthal; Secr e t a r y-c--Rob e r t
Loomis; Treasurer-Stanley Heaton.

No. president, as' yet, has been
elected. The class representatives of
Section 1 are: William Zachman '49,
Gene Piche '50, Roy Stickney '51, and
Donald Francis '52.

The A.S.C.E. threw a stag at
Sharon Woods on May 21. The brew
flowed freely and so did 'the sweat as
the boys 'played baseball. Robert
Whitehead, retiring president, ·was
given a silver gavel in recognition of
his leadership. At their last meeting,
which was held on June 2, the Civils
saw t\\10very interesting movies, "Sci-
ence Inroads" and "Atomic Power."
They also formulated plans for the
rest of the year which include speak-
ers on engineering subjects, presen-
tation of papers by students, and
movies.

ALUMNI
(Co·ntinued from page 15)

Mr. Licht has always' shown a keen
interest. in working with the students
and student ·body. Last year he acted
as Faculty Adviser to the 'student
branch of A.I.Ch.E. Since Dr. Saul"
Arenson's retirement, Professor Licht
has been in charge of the series of
lectures, "Application of the Phsi-
cal Science" sponsored by members
of the University's science faculty.
These lectures are open, by invitation
only, to honor science students in
high schools within fifty miles of
Cincinna tie

Besides his work at the University,
Professor Licht has acted as a con-
sultant in a variety of fields of cherni-
cal engineering and still finds time to
give to his hobbies-photography and
mUSIC.

THE Class of 1.923 returned on
May '8 to the faculty dining

room of the Student Union Building
for their 25th reunion. Many former
co-ops and engineers who have gained

Newinteresting story of ...
How boilers are built for modern naval and

merchant vessels-s-how they are installed-how

they function-all this is interestingly narrated

and vividly pictured in a recently-completed

16mm sound film entitled "Stearn Power for

,American Sea Power". It is a 30-minute educa-

tional movie thatstudents in any phase of engi-

neering will find thoroughly enjoyable and

enlightening, B&W will gladly loan a print with-

out charge for showing to engineering classes

and student groups. Simply drop a line for full

particulars to B&W at the address given here. N.34
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The Piano Business Gets a LIFT... when Alcoa Aluminum Castings Replace Heavy Metal

Even a well-trained husband who'll rearrange the Castings are .effecting similar changes. In one
living room every Spring balks at piano-moving. plant, their corrosion resistance means no painting,
You can see the main 'reason above. It's the big '{simplefinishing. In another, they are liked for
metal plate that holds the strings-and it has their superior machinability. In still another, they
always tipped the scales at around 125 pounds. are preferred for the ease with which they swing
No wonder it gave the piano businessa lift when through production, where iron castings had to he

a progressive piano builder replaced the heavy iron hauled by truck or hoisted on heavy cranes.
plate with one weighing 45 pounds-made of The change from heavy metal castings to Alcoa
Alcoa Aluminum. As perfected, this big casting Aluminum Castings is 'a revolutionary switch in
from our foundries is strong to resist the I8-ton product engineering. Old, old habits are being
pull of the taut' strings. It is stabilized to provide questioned as engineers re-evaluate metals-with
tonal quality and stay in tune. And its.cost today is a sharper eye than ever before focused on Alcoa
competitive with the old-fashioned cast-iron plate. Aluminum. ALUMINUMCOMPANYOF AMERIC~
With other advantages, in other industries Alcoa Gulf Building, Pittsburgh 19, Pennsylvania.

ALCOA FIRST IN ALUMINUM
5AJ.,1-------- _

Just 60 years ago six young men started a tiny been done is shown by the fact that America
business in a little shed in Pittsburgh. They began today has the greatest aluminum industry in
to make aluminum by a new process. That was the world, employing around 1,000,000 people
the beginning of what is now Alcoa. Alcoa's aim, in ,the manufacture of, aluminum in its many
then and now, was to make aluminum cheaper shapes and forms orin making many useful prod-
and more useful. How successfully that has ucts in which aluminum plays an essential part.
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Nicaragua, returned briefly to Wash-
ington' D. C., and was then assigned
his present position.

The new plant manager of the
Cincinnati Lithographing Co. is Paul
M. Dorst, Ch.E. '27, who served
with the War Department in Europe
during World War II.

prominence in the past twenty-five
years joined in the festivitie. The
returning engineers included C. J.
Henry, C.E.; J. M. Harrod, Ch.E.;
Dr. C. Lubin, Ch.E.; Lincoln Mel-
hope, M.E.; James T. Eubanks, Ch.E.;
Kenneth Porter, C.E.; F. P. Schier-
loh, C.E.; Harold Liddle, M.E.;
Joseph Noertker, E.E. ; Carlton Brown,
M.E.; Charles Allen, C.E.; Gilbert
Hicks,Ch.E. ; John Molloy, Ch.E.;
William Shuster, M.E.; Robert Burt,
M.E.; r». Lewis Palmer, C.E.; G. H.
White, Ch.E.; and Norwood Gei .

Recently appointed as Instructor in
Aeronautical Engineering in DC's
College of Engineering was Arthur
Nolte, A.E. '47.

Willard R. Weise, E.E. '27, who
began a career with the Cincinnati
Gas and Electric Co. years ago as a
co-op student, wa named Assistant
Superintendent of the Electric
Division.

George W. Little, E.E. '40, Chief of
research and electronic for the Maico
Co., Minneapolis, manufacturers of
audiometer and hearing aids, has
been elected vice-presiden t of the
firm.

A recent promotion to the position
of Manager of the Small and Medium
Motors Divisions of General Electric
Co. at Schenectady, N. Y., is reported
by D. E. Moorhead, M.E. '30. He
has been with G.E. since 1931.

John F. Porter, C.E. '25, has been
appointed Safety and Service Direc-
tor of Galion, Ohio. He was formerly
associa ted with the Cincinna ti De-
partment of Public Works for ten
years.

A. ,C. Ballauer, A.E. '38, is a proj-
ect engineer with the McUonnell Air-
craft Corp., Lambert Field, St. Louis,
Mo.

From Lima, Peru, where he i As-
sociate Chief of Mission and Chief
Sanitary Engineer for the nstitute of
Inter-American Affairs, comes word
of Millard E. Smith,C.E. '31. Mr.
Smith joined the I.I.A.A. in Janu-
ary, 1946, and spent fifteen months in

Appointment of G. A. Cowen, M.E.
'26, as Sales Manager of the Celaton
Products Department of Eagle-
Picher Sales Co. was announced re-
cently. This department deal with
products made from diatomaceous
earth.

Anthony J. Langhammer, M.E. '16,
was recently pre ented with a medal
and certificate for out tanding
achievement in powder metallurgy by
the trustees of the Steven Institute
of Technology.

of Its CLASS!••.at the hea
THE Clay Pipe Engineering Manual is in a class

by itself to help you get a headstart in the
race for 'careers after graduation. Prepared by
engineers of the Clay Sewer Pipe Association,
Inc., it can tell you the most about Clay Pipe, its
resistance to corrosion, load-bearing qualiries;
and how it is properly applied in modern sewer-
age and drainage engineering and many industrial
uses. "Chock full" of facts and technical data, it
is a necessary reference text in your engineering
library.

Your Clay Pipe Engineering Manual sent free of
cost with the approval of your Dean.

CLAY SEWER PIPE ASSOCIATION, INC.
1105 Huntington Bank Building •• -- -- -- ,.-
Columbus 15, Ohio - ••••••- -- CS-548.26...------•...--------.",.--- Name , .

I hereby verify that the above is a senior student in engineering
studies leading to a career involving sewerage and drainage design

Signature of Dean .............................................................................................................................•
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~City..............................................................................Zone........................ State .



~~&1~~rB1l1!!~§lIN'[1IjiiNliIl:,ii ,!lIIIlII__ IIIiililIIlI iIlIlIIIlIiIIiIlIIIIIIIiIIIl _

Department store demonstrations show how television makes shopping easier-saves time!

Shopping by Television"';'. eoming eonvenienee

You know television as an excit- 88%of these customers said television be able to do much of your shopping
ing source of news and entertain- was a major help .. · 62% said the pro- by telephone!

t B t h t b t jt gram had drawn them t,o the store .. · Such types of progressive researchmen. u w a a ou 1 s many h h lf i . d dtr .. d
h ' ? more t an a inten e to VISIt epart- lead to new uses for radio ...electronic

ot er uses. t h t I' · d h dimen s were e evise mer.c a~ ise products and services, and to the qual-
250,000 people-at a demonstra- was sold. Sales of many televised Items ity you associate withthe names RCA,

tion arranged by RCA Victor- jumped 200% above normal! and RCA Victor.
learned the advantages of a (;'Shop- Beyond its value within a store,
by-Television" program. Television. "Shop-by-Television" is already •••
receivers, conveniently located reaching across the air waves to When in ~adio Ci~~, NewYork,be.sure to
throughout a big store showedcus- enter customers' homes. How con- see the radio, television and electronic won-

.'. .. . ,ders at RCA Exhibition Hall, 36 West 49th
tomers what was ,goIng on In other venient It will be to see merchan- St t F dmissi R di C ti.. , ree. ree a mISSIon. a to orpora ton
departments ... saved time ... made dise on the screen of your RCA of America, RCA Building, Radio City,
shopping simpler. Victor television receiver, and then N. Y. 20.

~ RADIO CORPORATION 0'AMERICA
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BROWN s SHARPE
CUTTER

A typical Kirk & Slum Dust Control 'NSr ALLAr'ON

Specialists in the design, manufacture and installa-
tion of Dust Control Systems and Industrial Ovens;
Plating and Pickling Tanks, Baskets and Acid-Fume
Removal Systems; contract manufacturers in All
Sheet Metals and Light Structurals.

C.F. ==Color constant depending on
color of suit (0-1)

S.F. ==Sine factor (0-1)
All the above terms are self ex-

planatory' except C.F. and S.F. The
color factor is a ariable constant
which i difficult to evaluate. It was
found that the subject observed had
a strong influence on this value. For
instance, a black bathing suit worn
by a blonde hould not be given the
same rating as that suit worn by a
brunette. Until further investigation
i made, a rough value of .6 may be
u ed unles personal judgment and
experience warrant otherwise. .F. is
the sine or form factor and is deter-
mined by seeing how closely a side
elevation of the subject corresponds
to an inverse sine curve.

The importance of this equation is
clearly evident to designers, sellers,
and wearers of bathing suits. It is
best for the wearer to take heed of
this formula 0 that results obtained
by wearing any suit are satisfactory
and bring forth the desired reaction.

Tests were 'conducted at the following
laboratories: Arena Swimming Pool, Coney
Island, Cedar Point, and the Cat and
Fiddle Recreation Center.

THE COOPERATIVE
ENGINEER

NE,EDS

• WRITERS

• ARTISTS

• PROOF,.READERS

• LAY.OUT MEN

• TYPISTS

Support Y'our Publication

Room 102

STUDENT UNION

BUILDING

RESEARCH
(Continued from page 9)

assigned to tension represent :

1. Loose
2. Snug
3. Elastic Limit
4. Breaking Point
An interesting point concerning this

curve is the fact that the wrong maxi-
mum limit for curiosity was chosen.
At the high point shown the sphyg-
momanometer went out of range of
the scale used. Also from this point
the curve is extrapolated, as accurate
results could not be obtained due to
technical difficulties. Note that in this
graph the curiosity factor is directly
proportional to tension. This is op-
posite to what was found in the previ-
ous case.

The results of these tests can be
expressed mathematically as follows:

1
Hmm!=== A.2 +T2+C.F.+S.F.

THE KIRK & BLUM MFG. CO.
2891 SPR,ING GROVE AVENUE, CINCINNATI 25. ,OHIO

Hmm !=='Curiosity Factor
T ==Tension number
A ==Percent of area covered (15-

100)
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THE EVE THAT SEES

vision bulbs, laboratory ware, optical glass,
and Steuben artware.

If Corning has a specialty, it is the ability
of its skilled engineers and craftsmen to
translate research into glassware to solve
modern problems. With labor and raw
material costs constantly on the rise, glass
may some day help you keep down the cost
of your product.

Or glass may help you make your future
product easier to sell. In either case, re-
member to wri te Corning Glass Works,
Corning, New York.

6,000,000,000,000 000,000,000 MILES

aTomorrow a new door to the!. secrets of the universe will be-
- . --,- gin to open. A door through

which astronomers will be able to see
6,000,000,000,000,000,000,000 miles in-
to space - twice as far as ever before. It is
the giant telescope atop Mt. Palomar, so
powerful that the canals of Mars, if there are
any, will for the first time be photographed.

It all began 12 years ago when Corning
cast the glass for the famous 200" telescope
mirror-the world's largest piece of glass-
after most experts said it couldn't be done.

For this big disc Corning scientists de-
veloped a special glass- the only practical
material that would insure the permanence,
stability and accuracy demanded by the
telescope's designers. This glass is similar
to that used for Pyrex ware and Pyrex in-
dustrial glass piping. Making the disc was
a job Corning took in its stride, because it
is accustomed to finding practical solutions
to all kinds of glass problems. Its research
laboratory has contributed to the develop-
ment of more than 37,000 different items,
ranging from simple custard cups to tele-

IN PYREX WARE AND OTHER CONSUMER, TECHNICAL AND ELECTRICAL PRODUCTS ~
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Now available with

Cork and Curved
Quill Stopper

OR
Perfected Rubber
Dropper Stopper

80th type stoppers
available on

waterproof black.

When ordering from
your dealer, specify

'he type stopper
required.

DEAN SCHNEIDER SPEAKS AGAIN
(By reque I he OOPERATI E E GINEER i reprinting the £011 wing editorial

which appeared originally in the Engineering News Record.)

FROM the time a monkey opens his eyes in the morn-
ing until drowsiness overpowers him at night, he is

pretty much a law unto himself. He does anything he
wants to, when he wants to, .and as long as he wants to.
A whimsical individualism sums up his philosophy of
life. The day's end finds him just where he was in the
morning. The tribe-bandar-Iog, Kipling calls them-
respond to any leader of the moment and as quickly quit
him to follow another to fetch up individually with a
brand-new, suddenly-caught, and all-absorbing idea.

Like any other philosophy, it is a charming one if you
like the net results of it. The 'monkey does. On the con-
trary, the bee doesn't. The bee insists on organization
by functions. His philosophy is self-sacrificing, vigorous,
and stern-a Spartan philosophy applied to production.

If the bee had sense, he'd maintain his present or-
ganization a few hours a day-which would easily supply
his wants-and be a bit bander-Iogish the balance of the
time. But he cannot. The reason is that he doesn't
think. He's.a machine that is a part of a biggermachine.
,On the other hand, if he did think, he'd immediately
tend to become individualistic, and the moment that
happened, the organization would begin to wabble.
There would be argument about how the comb should
be built, who should build it, who should boss it, how
much honey should go to each; societies for the preven-
tion of this and that would be formed. Social. workers

(Continued on page 30)

BANDAR·L'O'G OR BEE?

28

"Beeficiency" IS the Taylor ystem raised to the' nth
power; and the bee doesn't get the honey.
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OPEN: N- ew F elds to Explore!-

AN Allis-Chalmers scientist seeks new,
n better ways to reduce low-grade ores ..•

. . . another hurls lightning at giant
transformers to test abnormal stresses .

. . . another catches "wolf whistles"
from the sun for clues to better power trans-
mission!

The whole history of -C is one of far-
flung research and pioneering ... of revolu-
tionary advancement in almost every field
of science and industry!

Whatever your chosen field-electric
power, hydraulics, processing, machine de-
sign or production-you'll find unequaled
opportunities in Allis-Chalmers' broad
range of operation!

JULY, 1948

Write for Book No. 6085,
outlining A-C's Graduate

Training Course.

Allis-Chalmers Mfg. ce.,
Milwaukee 1, Wisconsin
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DEAN SCHNEIDER SPEAKS AGAIN
(Continued from page 28)

must eat; so must bosses; so must societies for the pre-
vention of things.

Nature did not see fit to devise a species having the
merits of bandar-log and bee-a sort of bandar-bee.

A bander-bee would help us .a lot just now. It would
be the real super-thing. It would be highly co-operative
for a few working hours and highly individualistic the
rest of the day. It would accept the notion that working
together bee-fashion is the answer to the question of
maximum production in minimum time; but being a
super-thing, it would reject the notion that the honey
gathered should all get into the hands of a few crafty
speculators to be sold back at the speculator's price. It
would control distribution with the same bee-like co-
operative efficiency that it used in production.

It would accept the axiom that self-expression is
necessary to a thinking super-thing-that monkey play
in a monkey way is after all the best fun in life. It would
approve the bandar-Iog system, in which the individual
in his idle hours may sit on a 1mb and philosophize, or

"BEST IN THE MARK T TODAY"

says West Coast Manufa,cturer!

This appraisal of Lodge & Shipley Acme Turret Lathes
(illustrated) by Triton Engineering of Ca'Hornia is typical
of praise offered by owners of Lodge & Shipley Engine,
Tool Room, Oil Country. Manufacturing, Gap and
Duomatic (Automatic) lathes.

HEl:dqe& hiplelJ
COMPANY

MACHINE TOOL DIVISION. 3055 COLERAIN

SPECIAL PRODUCTS DIVISION • 800 EVANS ST.
C J N C INN A T J 2 5. 0 H I 0
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try a new way of weaving twigs, or join the bunch in
a frolic, or play with the kids.

Obviously, the bandar-bee would be a clear and direct
thinker. He would be an intense individualist-so in-
tense an individualist that in order to have the maxi-
mum number of hours a day for individualism, he would
sink his individualism when he came to his production
and distribution hours, and be an intense co-operator.
He would treat as wasters those super-bees who would
work themselves and others without any thought of the
monkey play, merely to amass a personal pile of honey.
There would be piles of honey, adequate personal piles,
but not huge ones.

Individualism and self-interest are about the same
thing. The date when the bandar-bee will appear on the
earth depends upon the amount of hammering which
mankind must undergo to pound into it a realization of
the fact that in the long run self-interest can be most
permanently promoted by intense and unselfish co-opera-
tion in production and distribution.

YOU DON'T HAVE TO BE
A GRADUAT'E ENGINEER

... to feel justified in asking for literature at the "Mill".
If you have a real need for catalogs or educational book-
lets to help you in your mechanical lab. or co-ordination
classes, or perhaps to help you complete a machine tool
thesis, pay us a visit in the "Mill's" engineering and
service building on Marburg Avenue; or telephone
RE-2121. Ask for the Advertising Department. Literature
available on machines and methods in the fields of mill-
ing, cylindrical grinding, surface broaching, centerless
lapping, and cutter sharpening.

THE CINCINNATI MILLING MACHINE CO.
CINCINNATI GRINDERS INCORPORATED

CINCINNATI 9, OHIO
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FURNACE PERFORMS

MULTIPLE HEAT-TREATING FUNCTIONS

UNDER VARIED CONDITIONS
In modern heat-treating, adaptability of equipment and
flexibility of fuel are primary influences in any cost-per-
piece analysis. As a typical example of the flexibility of
the productive flames of GAS, this Conjecto-Fired GAS
Furnace is used for a variety of operations without any
change other than regulation of the fuel-mix and tem-
perature controls.

Atwood Vacuum Machine Company, Rockford, Illi-
nois, is equipped to heat-treat pieces ranging from 1
ounce to 1000 pounds, in volume up to 15,000 pounds
daily. Their modern Gas-fired Equipment is adapted for
annealing, carburizin g, drawing, hardening, normaliz-
ing, malleableizing, stress relieving, under rigid metal-
lurgical specifications.

Experienced heat-treating specialists like Atwood
Vacuum Machine Company use GAS because this
flexible, controllable, rapid-heating fuel is so readily
adaptable to all types of processing at any required
temperature. The productive flames of GAS are so
flexible that they can be used for any production-line
heating operation, under the most exacting conditions.

AMERICAN GA
~420 LEXINGTON AVENUE

ASSOCIATION
NEW YORK 17, NEW YORK

Data and Photos hy SURFACE
COMBUSTiON CORPORA-
TION, Toledo, Ohio, Manu-
facturers of Gas Heat-Treating
equipment

JULY, 1948

Surface Coniecto-Fired GAS
Furnace used for a variety of

heat-treating operations includ-
ing Malleableizing, Pack Carburizing,

Annealing in a temperature range
from 6000 F. to 18000 F.

I'lt
:::::::::~:~;~:~{fK:~:~:~:~:~;;~:~:::

ANNEALING-Station wagon body hinge
Material: SAE 1020

1600° F.
36 hours
64001bs.

PACK CARBURIZING-Brake Trunnions
Hot rolled SAE 1010

1650° F.
8 hours
.040
15001bs.

Material:
Tem perature:
Time Cycle:
Case:
Net charge:

MAIIEABIEIZING-Trailer Jack Screws
Material: Malleable Iron
Temperature: 1750° F.
Time Cycle: 72 hours
Net charge: 10,000 Ibs,

31

Temperature:
Time Cycle:
Net charge:



No MinimuDl~~,Balanee
Checking Accounts
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 (2-0) checks at a cost of
$1.50.

Depositors using these checks will not be
subject to any further service charge for
the issuance of checks.

This will eliminate a service charge on
balances under $100.00.

Ask For a Check Book!

THE
WESTERN BANK & TRUST

COMPANY

CLIFTON HEIGHTS OFFICE:

Clifton Avenue and McMillan Street
Cincinnati, Ohio

Member: Federal Reserve System
Federal Deposit Insurance Corp.

-A Salute ... !
to Mr. Co-op Engineer
from Mr. Printer

PRINTING - and what doesn't - re-
quires engineering in so many ways
that books could be written about it.

It is a particular pleasure to produce
a magazine for future graduates that
are certain to improve industry.

S. ROSENTHAL & CO., INC.
22 E. Twelfth 'StJ ·CH 0710

DAY AND NIGHT

"Printing in Cincinnati Since J8-68"

LIST OF ADVERTISERS

L-allllnated Plo.afic MaterIals

THE FORMICA INSULATION
COMPANY

THE J. H. FIELMAN DAIRY CO.
HIGH GRADE DAIRY PRODUCTS

PHONES ~~g~3l~~o Cd~~I~~rtETIST~~J:

32

Allis-Chalmers " 29
Aluminum 'Corporation of America , 23
American Gas Association. . . . . . . . . . . . . . . . . . . . . . .. 31
American Telephone and Telegraph: " 19
Babcock & Wilcox. . . . . . . . . . . . . . . . . . . . . .. 22
Brown & Sharpe " 26
Cambridge Instrument ····· 20
Clay Sewer Pipe Association. . . . . . . . . . . . . . . . . . . . .. 24
Corning Glass ~ 27
Cincinnefi Milling Machine. . . . . . . . . . . . . . . . . . . . . . .. 30
Eastman Kodak Inside Rear Cover
Fielman Dairy " 32
Formica 32
General Electric , .. , Rear Cover
Higgins Ink , " 28
Keuffel & Esser. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18
Kirk & Blum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26
Lodge & Shipley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30
Lufkin Rule 20
McGraw Hill Inside 'Front Cover
National Electric................ . . . . . . . . . . . . . . .. 28
Norton . . . . . . . . . . . . . . . . . . . . . . . . . .. 2
Procter & Gamble. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4
Radio Corporation of America. . . . . . . . . . . . . . . . . . .. 25
Rosenthal . . . . . . . . . . . . . . . . . . . . .. 32
Union Carbide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 21
Western Bank 32
Wes+inghouse I

COOPERATIVE ENGINEER
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