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Rigid rule for spindles

Machine tool engineers have to design for maxi-
mum spindle rigidity to insure extreme, long-lasting
precision. That’s why most of them make it a rule to
mount the spindle on Timken" tapered roller bear-
ings. Timken bearings keep the shaft in positive
alignment, minimize friction and maintain original
precision — normally for the life of the machine.

How TIMKEN® bearings hold
shafts in alignment

RADIAL
LOADS

Because a Timken bearing has tapered construc-
tion, it carries radial loads, thrust loads and combi-
nations of both. End-play and deflection in the shaft
are practically eliminated. Lzze contact between the
rollers and races of a Timken bearing provides
a wider, more rigid support for the shaft. These
features are two of the reasons why machine tool RADIAL
bearing applications can be handled more efficiently
with Timken bearings.

THRUST

Want to learn more
about bearings?

Some of the important engineering problems

you’ll face after graduation will involve bearing

— TAPE RED applications. If you’d like to learn more about this

phase of engineering, we’ll be glad to help. For

Mg, ROI.I.ER BEARI"GS additional information on Timken bearings and
NS how engineers use them, write today to The Timken
Roller Bearing Company, Canton 6, Ohio. And

don’t forget to clip this page for future reference.

NOT JUST A BALL O NOT JUST A ROLLER < THE TIMKEN TAPERED ROLLER
BEARING TAKES RADIAL § AND THRUST ~@- LOADS OR ANY COMBINATION ¢
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SOME JOURNALS are technical publications.
Some journals are the parts of rotating shafts
that turn in bearings.

For both kinds of journals, there’s good news
in Standard Oil’s performance testing program.
One result is a new testing device for mill and
locomotive driving-journal grease that enables
us to tell more accurately than ever before what
our greases will do under actual conditions of
use. That, in turn, enables us to proceed more
directly with the job of making our greases
still better.

Standard Oil took the lead in performance
testing, and is a leader today. During the war

Standard Oil Company

(INDIANA)
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our tests furnished information that enabled
the Army to procure certain products with
greatly increased reliability of performance.
Some of our tests have become a part of govern-
ment specifications. Many users of our prod-
ucts are benefiting, both from better products
and from more accurate information.

As time goes on, we are doing more and more
performance testing. In some cases, we have to
develop not only the tests but also the testing
equipment. But to Standard Oil researchers
and engineers, any effort is worth while if it
will help make better, more useful petroleum
products.

STANDARD




FRESHMAN DORMITORY

Rose Polytechnic Institute offers four years, accredited courses leading

to the degree of B. S. in chemical, civil, electrical and mechanical engineer-

ing. For information about entrance requirements, scholarships and cur-

ricula, address the Admissions Counselor.

ROSE POLYTECHNIC INSTITUTE

Terre Haute, Indiana
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THE DU PONT

DIGEST |

The Inside Story of Engine Deposits

Engineers have long known that de-
posits which accumulate in gasoline
engines have a direct bearing on en-
gine performance. Even now, how-
ever, no way has been found to elim-
inate these deposits or their effects.

As a manufacturer of chemicals
used by the petroleum industry, the
Du Pont Company has a particular
interest in this problem. It is cur-
rently the subject of a comprehensive
research project, conducted both on
the road and in the laboratory.

When Du Pont engineers began
their studies, some aspects of the re-
lationships between engine, fuel, lu-
bricant, operating conditions and de-
posits were known. But tounderstand
how and why deposits form and to
develop corrective measures, they
needed additional information.

Engineers take to the road

To get these facts, Du Pont engi-
neers are supervising tests in a fleet
of passenger cars and trucks that
travel hundreds of thousands of miles
yearly under carefully controlled con-
ditions. The effects of deposits on
octane number requirement, valve
performance, spark plug condition
and other performance characteris-
tics are measured. After each test,
the deposits are weighed and ex-
amined physically and chemically.

In the laboratory, other engineers
study the effects of the same vari-
ables on multicylinder engines. Here,
where closer control of the engines is
possible, greater attention can be
paid to specific fuel or engine operat-
ing effects. Performance factors, such
as power output, can be more con-
veniently measured.

JANUARY, 1951

A third group of Du Pont engineers
uses single cylinder engines in lab-
oratory studies of deposit formation,
adhesion, removal and harm. Explor-
ing new fields, these men had to de-
sign complex instrumentation for
measuring factors such as surface
condition and dzposit thickness.

Chemists synthesize deposits

Chemists, too, have an important
place in this research. They study
the chemical and physical character-
istics of engine deposits. Among other
things, they devise ways of synthe-
sizing, in fired engines, deposits con-
sisting almost entirely of a single
chemical compound in order to study
its effect on engine performance.

The results of this comprehensive
research program are not yet con-
clusive, although the relationships
between engine, fuel, lubricant, op-
erating condition and deposit forma-
tion and harm are much better un-
derstood. In the past Du Pont scien-
tists have licked even more difficult
problems. Working as a team, they
will persist in their effort to provide
the motorist with improved engine
performance through better fuels.

-

Douglas L. Schultz (center), B.S. in M.E.,
M.I.T. 1947, supervises installation of engine
for study of deposit formation in truck operat-
ing under heavy-duty conditions.

S ; ) )

W. E. Bettoney (left), B.S. in M.E., Maine
1939, tests installation of single-cylinder gaso-
line engine used in study of factors influencing
deposit formation in the combustion chamber.

H. K. Livingston, Ph. D. in Phys. Chem.,
Chicago 1941, operates apparatus for measur-
ing porosity and absorptivity of combustion
chamber deposits taken from test engines of
the Du Pont automobile test fleet.

DID YOU KNOW .. ..

...about 609, of Du Pont's sales to-
day consist of products that didn't
exist or weren't commercially avail-
able 20 years ago.

REG. U, 5. PAT. OFF.
BETTER THINGS FOR BETTER LIVING
++.+THROUGH CHEMISTRY

Entertaining, Informative — Listen to “‘Cavalcade of
America,”” Tuesday Nights, NBC Coast to Coast
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Editorial

Contrary to popular opinion, Rose men are not distinctive in the business
of complaining. This noteworthy trait will be found wherever college students
gather. The men of Rose are unusual in that they have one less thing to
complain about—their student council.

The Rose student council is one of the most powerful student government
organizations existing on any college campus. That this influence is seldom
used to its fullest extent indicates that the students are worthy of the trust
of this power.

The student council recently sent delegates to a regional National Student
Association convention. This organization consists of many colleges and uni-
versities throughout the country who wish to gain more power for their
respective student councils. At this meeting no powers were discussed that
the student council at Rose did not already have.

In one particular instance it was stated that the sole function of the
student council of a leading school was to vote yes or no to a measure
formulated by the faculty. This is typical.

Very fresh in the minds of Rose men is the incident concerning Saturday
classes. Through the student council the students were able to abolish most
Saturday classes. What better proof could there be.

The administration of Rose is to be commended on allowing the student
council this power. The power of the student council is a striking example
of the administration’s trust in the ability of the students to make important
decisions.

DB.L.




The mighty diesel locomotive, as it
streaks through thé night sounding
its mournful horn, and the gigantic
ocean liner, making another trip to a
far distant land are impressive re-
minders of the applications of the
diesel engine.

The diesel engine is a special kind
of internal combustion engine. An
internal combustion engine is one
in which combustion of the fuel
takes place inside the operating
mechanism, frequently a piston and
a cylinder. Such an engine normally
has a higher efficiency than an ex-
ternal combustion engine, such as
the steam engine, in which the
energy of the combustible is re-
leased under a boiler external to the
prime mover, and the resultant
steam is applied to working parts.

Page 8

By Robert Ray, soph., m.e.

In the diesel engine the fuel is
ignited within the combustion
chamber by the heat of compression,
while in the gasoline engine an
electric spark is supplied ‘to ignite
the mixture and produce power in
the cylinder; hence the familiar car-
buretor, magneto, and spark plugs
of the automobile engine are re-
placed by the fuel injection pump
and the spray nozzle or injector in
the diesel engine. This explains why
the average compression ratio of
the diesel engine is so much greater
than that of the gasoline engine. In
a gasoline engine the air and vapor-
ized fuel mixture in the combustion
chamber are compressed into a space
only one-sixth as large as it occu-
pied before the compression stroke,
while in the diesel engine, in order

to release enough heat energy for
combustion, it is necessary to com-
press the vaporized mixture into
a space one-sixteenth as large as
previously occupied.

The idea behind the invention of
the diesel engine was conceived per-
haps first by the Dutch scientist,
Christian Huygens, who described
an internal combustion engine uti-
lizing gunpowder, in 1860. This idea
predates even the first successful
steam engine, which was built by
James Watt in 1869.

The work of Dr. Rudolph Diesel
concerning an engine deriving power
from ignited coal dust was noted by
a Colonel Busch of the United States,
and in 1897 he formed the American
Diesel Engine Company to exploit
this new type of engine, using a

THE Rose TEcHNIC




liquid fuel instead of Diesel’s coal
dust. Upon the expiration of Busch’s
patent rights in 1912, a number of
companies undertook the manufac-
ture of diesel engines, some of origi-
nal design and some of European de-
sign. Engines produced during the
period from 1912 until after the First
World War were: large, heavy, low-
speed units suitable only for station-
ary power generation or propulsion
of large vessels. These engines, how-
ever demonstrated convincingly the
economy of diesel operation and
proved it to be a reliable and de-
pendable power source.

The period from 1920 to 1935 was
one of remarkable progress in diesel
development. This was an era dur-
ing which the suitability of the
diesel engine for locomotive propul-
sion was demonstrated, and during
which the medium and high speed
engines of today were initially con-
ceived. As early as 1924 diesel en-
gines, built by the Ingersoll-Rand
Company, were installed in switch-
ing locomotives, many of which are
still in daily service. About ten years
later the first streamlined passenger
trains powered by diesel locomotives
went into service. These made
records for speed, economy, relia-
bility, comfort, and earning power
that were prophetic of the new era
in railroad motive power to follow.

At the outbreak of World War II
the diesel industry was ready with
engine designs to satisfy the most
exacting demands of the military.
Engines of all types were required—
small high-speed units for tanks,
portable power plants, and construc-
tion equipment; moderate-speed
high output units for propulsion of
submarines, destroyer escorts, and
landing craft; high-horsepower, low-
speed engines for propulsion of tank-
ers and merchant vessels. In excess
of 35 million horsepower was sup-
plied to the Navy alone by diesel
engines, and for the first time in
Naval history installed diesel horse-
power exceeded steam power.

Though characterized by a high
cost of installation, the operating
costs of the diesel engine are lower
than those of most other internal
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combustion engines. It is also true
that the larger the engine, the high-
er its efficiency, but these larger
engines operate at slower speeds. It
is interesting to note the rapid ex-
tension of diesel power in some fields,
where its features are desirable, and
the striking absence of its use in
other fields of power
where it can not compete with other
types of engines economically.

The main advantages of the diesel
engine over the gasoline engine are
greater fuel economy and greater
“lugging” or pulling ability at low
speeds. Diesel fuels, though requir-
ing as much care in selection as gas-
olines, consist of crude oil mixtures
—that is, refinery residues, distill-
ates, and furnace oil; hence diesel
fuels are lower in cost than gasolines,
by as much as ten cents per gallon
less near inland refineries and oil
fields.

Improved torque or pulling abili-
ty at lower speeds is a desirable
quality possessed by the diesel en-
gine. Diesel fuels burn slower than
gasoline; hence the pressure applied
to the piston during the power stroke
is a more gradual force than the
explosive force in the gasoline cyl-

production,

inder. This feature, combined with
the fact that each cylinder receives
a fixed amount of fuel regardless of
the speed of the engine, gives the
desirable “lugging” which
makes possible a smooth, constant
pulling force.

feature

Though possessing these advan-
tages, the diesel engine apparently
has no future in the automobile in-
dustry.  Substantial engineering
problems are present in the produc-
tion of small diesel engines of weight,
size, performance, and characteris-
tics comparable to the gasoline en-
gine. In such small sizes the gasoline
engine is much cheaper to produce.
For similar reasons the diesel engine
has not displaced the gasoline en-
gine in the lighter road trucks; but
in the larger sizes of long-distance
carriers, earth moving equipment,
and larger passenger buses, the op-
erating economies of the diesel offset
its higher initial cost and have
brought about its extensive use.

Considerable attention has been
devoted to the production of light
weight diesel engines for use in air-
craft and airships. In the middle
1930’s diesel engines, although heav-

Continued on Page 16

Diesel Switcher




Alumni News

'86 Wesley Cline Masterson, 84,

died December 10, In Indian-
apolis. Mr. Masterson was the last
living member of the class of 1886
of Rose. This was the first class to
graduate after taking all four years
here.

Born in Carrollton, Kentucky, Mr.
Masterson worked for the Baltimore
and Ohio Railroad offices until 1932,
when he retired. He had lived in
Indianapolis 64 years.

Mr. Masterson is survived by
three children, seven grandchildren,
and seven great-grandchildren. Mrs.
Masterson had preceded him in death
in 1934.

’05 C. Brenton Cook, vice-presi-

dent of the Elwell-Parker
Electric Company, has been named
the 1951 president of the Electrical
Industrial Truck Association. The
trade organization is composed of
electric truck and battery manu-
facturers.

Upon graduating from Rose, Mr.
Cook started with the Allis Chal-
mers Electric Company. Before join-
ing Elwell-Parker in 1914, he also
worked for the Stevens Duryea
Motor Company.

The “pallet” truck, a designation
which is common in materials hand-
ling, was originated by Mr. Cook.

A former president of the Indus-
trial Marketers of Cleveland and
the Cleveland Export Club, Mr.
Cook is also active in the Cleveland
Chamber of Commerce.

28 George J. Mason has been pro-

moted to the rank of Lt.
Colonel in the Corps of Engineers,
U. S. Army. He entered the army in
December, 1940, and was a unit in-
structor at the Letterkenny Ordi-
nance Depot. His present address is
595th Engineer Base Depot, A.P.O.
719, Postmaster, San Francisco, Cali-
fornia.

Page 10

By Chns Sharpenberg, jr. m.e.

Aug. ’5(0) Alan T. Junker is now

stationed at Camp
fantry detachment of the Field Ar-
fantry detachment of the field ar-
tillery. In a recent letter, he reports,
“One thing that makes this deal bor-
ing to me is that they’re giving us
the same material that I had in R.
O. T. C.” Also, “The food tastes like
boiled paper and is twice as bind-
ing.” Finally, “I sure wish I were
back at old Rose—it was HEAVEN

compared to this.”

’4] Quentin R. Jeffries, employed
by the Commercial Solvents

Corporation in Terre Haute, is plan-

ning to enter the University of Illi-

nois in February for work towards

a Ph.D. in Chemical Engineering.

’]0 Nathan A. Bowers has retired

from the editorial staff of the
Engineering  News-Record  after
forty years of service to pursue,
uninterrupted by deadlines, a mul-
titude of scientific interests develop-
ed through the years.

Mr. Bowers joined the ENR staff
in 1910 as an assistant editor. The
following year he was promoted to
associate editor and placed in charge
of the department of hydraulics.

In 1913 he went to Vancouver as
Northwest representative, and the
next year he established the ENR
cffice in San Francisco where he re-
mained wuntil retiring. During his
early years he was Pacific Coast
editor for several other McGraw and
MecGraw-Hill papers.

Although Mr. Bowers entered edi-
torial work immediately after gradu-
ating from Rose, he had been work-
ing at engineering for eight years
previously and had taken college
preparatory work at Throop Poly-
technic Institute (now California
Institute of Technology) in Pasa-
dena. On this background, an in-
satiable curiosity and a bent for

technical writing, he soon became
one of the top-notch editors in the
country.

A student above all else, he ob-
tained a Ph.D. from Stanford Uni-
versity in 1926, the first civil engi-
neer to be awarded such a degree
by that institution. His thesis was
on “Engineering Failures in the Wa-
ter Power Field,” which proved a
timely subject two years later when
the great St. Francis Dam failure
occurred. Dr. Bowers’ coverage of
the accident was one of the great
technical reporting jobs of modern
times, and his conclusions as to the
cause were later substantiated by
investigating boards. He received the
editorial award of the Associated
Business Papers for his St. Francis
Dam articles.

Another opportunity for outstand-
ing reporting was grasped in 1944
when Bowers followed the Seabees
to the Pacific, writing of their nota-
ble construction accomplishments.
His stories form part of the book

Bulldozers Came First.

Never one to be idle, even in
leisure, Dr. Bowers earned a federal
license as a radio operator in 1920
an airplane pilot’s license in 1930 and
became proficient as a deep-sea
diver. He is an authority on forestry
and author of the book Cone Bear-
ing Trees of the Pacific Coast. He
has been president of the San Fran-
cisco Engineers Club and has held
most of the offices, including presi-
dent, of the San Francisco Section
of the American Society of Civil
Engineers. In addition to his edi-
torial duties Dr. Bowers was also
vice-president and general manager
of the MecGraw-Hill Company of
California from 1930 to 1934. His
home, aptly named “Dunmovin,” is
in Atherton near Palo Alto, Cali-
fornia.

THE Rose TECHNIC




Campus Survey

By James Myers, jr. e.e., Duane Pyle, jr. c.e.

“About the Picture, ..”

In the interests of culture and the
fine arts, we've printed a classic
photograph in this issue.

So much for the intro-
duction, now for the body.

The body in the center of the a-
bove photo is named Brown. Now,
why in hell is he sitting there on the
bench, looking forlornly across the
snowy wastes of the R.P.I. football
field? Phil looks like he’s at the
yield point where further stress will
result in permanent deformation.
Does the fact that Rose lost all its
football games during the past sea-
son have anything to do with it?
Frankly, we don’t know; all we have
to go on is the picture.

Maybe Phil is contemplating or-
ganizing a winter football team
which, equipped with snowshoes,
could schedule games with visiting
Eskimos. Maybe he’s looking for all
those Rose Athletic Department T-
shirts which have mysteriously been
lost from the field house. Maybe he
likes to sit in the snow, just remi-
niscing about those good old days

and Allen Forsaith, jr. m.e.

when Rose was no worse, athletical-
ly speaking, than most other small
colleges.

The picture literally thrusts upon
the looker the urgent need for some-
thing-or-other; the latter quality is,
without doubt, just what our team
lacks. Phil has seached diligently for
this something-or-other, but his
search has been in vain. You can’t
create it, but its got to be there.
When half the student body went
to Franklin just to return an old
hunk of bronze, this something-or-
other flamed stoutly for a brief mo-
ment; the flames quickly burned
out.

Just Phil, sitting there all alone,
staring vacantly at the field, a foot-
ball and an empty helmet lying at
his feet. It’s funny, at first, but after
awhile it doesn’t look so funny.
Perhaps that’s why Phil wanted it
printed.

Library Notes

When an anthropologist and a
statistician, husband and wife, re-
spectively, find themselves out of
their jobs, the chances are that they

A Brown Named Phil
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will turn to almost anything else
that has promise of a living.

George Woodbury, author of John
Goffe’s Mill, and his wife, Connie,
who had been employees of the Pea-
body Museum of Harvard University,
found their particular skills sudden-
ly unwanted, with their only tangi-
ble asset being an ancestral proper-
ty consisting of a small tract of land
having on it a broken down saw
mill, powered by water.

As a result of these circumstances
the book John Goffe’s Mill by Mr.
Woodbury is a particularly happy
reading experience. His experiences
in rebuilding the dam which was in
ruins, in repairing the mill which
had tumbled in and in learning from
scratch the sawyer’s trade are re-
lated with charm and gusto.

It is because he does have a deep
respect for old machines and for
the tools that one uses and because
he does have a considerable faith
and a lasting admiration for the skill
that is found in one’s hands, that
the book retains its likable qualities.

As a suggestion from the library,
potential engineers, whatever the
kind, might find this book enjoyable
reading.

By way of a grant from the In-
stitute of Human Relations of Yale
University, the Rose Library has
been able to purchase several books
at half price. Among these are:
Dimensional Analysis, by Bridgman;
On Understanding Science, by Co-
nant; Education at the Crossroads,
by Maritain; and Science and Criti-
cism by Miller.

Following are some titles of new
books in the library which are too
good to miss: Autobiography of
Robert A. Millikan; The Diplomat,
by Aldridge; Modern Arms and
Free Man, by Bush; The Art of

Conncluded on Page 20

Page 11




Research and Development

By Fritz Wheeler, soph., m.e.

Auiomatic Parachute

A parachute with a built in brain
has been devised—a new automatic
back-type model that knows when
and where to open in high speed,
high altitude bailouts.

The hazards of dropping from fast
planes and high altitudes with open
chutes, including severity of opening
shock, lack of oxygen, extreme cold
and vulnerability to enemy fire, were
pointed up in the early days of
World War II and have become in-

Automatic

creasingly serious with the advent
of newer, swifter planes. But the
disadvantages of free fall jumps can
be serious too—failure to pull the
ripcord at the right time, or failure
to pull it at all due to injury or
anoxia (lack of oxygen).

The new parachute takes the bug-
aboo out of free fall drops. It re-
quires only that the pilot get out of
his plane and pull a handle con-
nected by cable to an automatic re-
lease. From there on in, the release

Parachute

takes over, opening the chute only
after the airman has fallen to a safe
altitude. The automatic release is
designed to control the opening of
the parachute by both time and
altitude delay.

Before the pilot takes off, he sets
a timer—usually between five and
seven seconds—and an aneroid ele-
ment for an altitude 5,000 feet high-
er than the highest point over which
he expects to fly. For example, if
the highest point on the terrain is
8,000 feet, he sets the release for
13,000 feet. Then, should it become
necesary for him to bail out at
40,000 feet, his chute will not open
until he free falls to the preset alti-
tude of 13,000 feet.

This safety feature corrects several
of the old ills of parachute escape.
At 40,000 feet, the opening shock is
four times as great as it is at sea
level. Also, if the chute were to open
at 40,000 feet, the descent would
naturally take longer and lack of
oxygen or the extreme cold of high
altitudes could prove fatal.

Should a pilot be forced to bail
out at high speed and low altitude,
the timer will provide a sufficient
delay for him to clear his plane and
slow down to a safe speed before the
chute opens. The timing device can
be set from one to twenty-six sec-
onds.

Normally, however, between five
and seven seconds is enough time to
clear the plane and reduce velocity
from an initial speed of 600 miles
an hour to 130 miles per hour at
20,000 feet and to 120 miles an hour
at sea level.

The aneroid element will super-
cede the setting on the timer at
high altitude, this preventing op-
eration of the parachute release
above the altitude preset on the
aneroid.

Concluded on Page 22
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Fraternity Notes

Theta Xi

Theta Xi wishes to extend a wel-
come to Bob Young who was re-
cently pledged. Congratulations are
also in line for the new officers of
the fraternity who are John Ander-
son, President; Bob Rinker, Veep;
Don Somes, keeper of the funds; Bob
Miller, house manager, and George
Wence, his aide. Jim Mook is now
corresponding secretary.

New men who have taken the
first step toward disaster are Cliff
Hennig, whose steady is “Cecy”
Mullens and Jim Sherman, with
Barbara Akers as the bait. Gene
Hailstone received the last rites over
vacation as did alumnus Jode Mor-
row. Both were married during the
holidays. Gene and Susie are resid-
ing in town.

The winter dance held at the Rose
Poly Auditorium was a gala affair.
Those in attendance were Mr. and
Mrs. Hollis and Dr. and Mrs. Knight.
Many faculty members were present
also.

Congratulations are extended to
our two new brothers, Carl Vaughn
and Robert Owens, who were initi-
ated on January 14.

Sigma Nu

In mid-December the State-Day
convention of Indiana was held in
Indianapolis and from Beta Upsilon
the representatives were Command-
er Chuck Butel and Marshal Pork
Stewart.

Returning bleary-eyed but happy
from the much-needed holidays, the
chapter has turned its thoughts to-
ward planning a winter dance,
scheduled to follow finals sometime
in February.

Congratulations to Bob Gremin-
ger who married the former Sarah
Ellen Boling of Terre Haute during
the Christmas vacation.

The beer was gratis when Bob
Ray announced the pinning of Do-
lores Baldridge, a Delta Gamma of
DePauw University.
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Lambda Chi Alpha

The fraternity event which e-
clipsed all others for Rose Lambda
Chi’'s during December was the
Holly Ball. This annual dance was
held at the Terre Haute House’s
“Mayflower Room.” with Leo Baxter
and his Orchestra furnishing the
music.

The dance was exceptionally well
attended; nearly all the brothers
were there. Several alumni were
present including Bill Gordon and
his brother Dick, Mr. and Mrs. Dave
Smith, Bill Bannister, and Mr. and
Mrs. William Chambers.

Among the faculty members pres-
ent were Mr. and Mrs. Ralph M.
Ross, Mr. and Mrs. E. A. MacLean,
and Mr. and Mrs. Marvin E. Han-
sell. Brothers from the other three
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