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SUPER TENSILE MUSIC WIRE
PLATED WITH PURE GOLD...

developed by American Steel and Wire Company

Tenor banjo and tenor guitar players have long
been plagued by unsatisfactory “A” or first
strings. This string, when properly tuned, is
under such high strain that most wires barely
reach pitch. At the request of the Mapes Piano
String Company, the Metallurgical Department
of the Worcester Works of the American Steel
and Wire Company, a subsidiary of United
States Steel, created, after months of research, a
wire specifically for this purpose. This new wire
is made so strong that it possesses more than
twice the tensile strength, in pounds per square
inch, of cross sectional area, of the steel wire

which American Steel and Wire spun into cables
to suspend the 8% mile bridge across San Fran-
cisco Bay from San Francisco to Oakland, Cali-
fornia. This makes the new string the strongest
wire of its size of any kind known today.

This high quality super tensile wire is pro-
duced by a special combination of heat treat-
ments and exceptionally long and exacting cold
working. The result is a wire of 0.010 gauge with
a tensile strength of approximately 460,000
pounds per square inch. One pound of this wire
extends 3749 feet, or sufficient footage to pass
from nut to bridge on approximately 1500 banjos
or guitars. This unusual wire is then plated with
pure gold in order to prevent rust and to impart
beautiful appearance.

Opportunities

This wire development is typical of the work
being done in United States Steel Laboratories.
But such research is only one kind of develop-
ment to be found within the United States Steel

industrial family.
United States Steel
and the steel indus-
try are famous for
development of men.

Have you seen our
book “Paths of Op-
portunity in U-S
Steel?” Ask your
Placement Officer
about it.

AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY

H. C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY

MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY

PITTSBURGH LIMESTONE CORPORATION - PITTSBURGH STEAMSHIP COMPANY - TENNESSEE COAL, IRON & RAILROAD COMPANY

UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY
UNIVERSAL ATLAS CEMENT COMPANY - VIRGINIA BRIDGE COMPANY
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Editorial
Modern Highway Design

Automotive Suspensions

FRONT COVER—Our Modern Highway System provides a means of
rapid transportation to all parts of the country. The color plates were ob-
tained through the courtesy of Bethlehem Steel Co.
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Here you see the Navy-Douglas D558 Skystreak—a dramatic demonstration of the structural advantage of
magnesium. Strong magnesium alloy sheet is literally “wrapped” around the Skystreak’s powerful jet engine
to form the entire fuselage skin aft of the pilot seat. This makes possible a monocoque structure which com-
pletely eliminates the usual stringers, except for frames carrying concentrated loads.

However, thi:% is only one use of magnesium. It is also used for binoculars, typewriters, pruning shears—in fact,
wherever flexible design properties as well as lightness and strength are desired, magnesium should be considered.

Dow produces, in addition to magnesium and plastics, more than five hundred
essential chemicals from plants strategically located in Michigan, Texas and
California. Among these are pharmaceutical chemicals such as chloroform,
iodine and aspirin; also insecticides like Dowklor and DDT, which aid greatly
in increased agricultural production. Dowtherm, the liquid heat transfer medium
for use in processing plants, is another of Dow’s products, as is Methocel, which
is used in many industries as a binder, thickener, and dispersing and emulsifying
agent.

This, in brief, is some indication of how Dow serves agriculture, as well as
industry and the public welfare in general; helping to maintain and raise still
higher, the American standard of living.

THE DOW CHEMICAL COMPANY e« MIDLAND, MICHIGAN
New York « B * Philadelphi *  Washingt ¢ Cleveland ¢ Detroit ¢ Chicago
St. Louis « H ¢ San Fr i * Los Angeles + Seattle
Dow Chemical of Canada, Limited, Toronto, Canada
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you can B SURE ...
IFITS V%stinghouse

HOW TO MULTIPLY
YOUR OPPORTUNITIES

BY 27

Probably you think of Westinghouse as one of the
world’s largest manufacturing companies—which it is.

Yet Westinghouse is not just a single giant company.
It is actually made up of many individual units. Each
has its own sales, engineering and manufacturing
organization. With such a divisional set-up, your
progress toward a key job can be more rapid—advance-
ment more frequent, your opportunities and scope of
activities almost unlimited in any of the many divisions
or subsidiary companies listed at the right.

The reputation and stability of Westinghouse, plus
the advantages of its divisional operation, plus the
rapid growth of the electrical industry—offer you un-
usual opportunities for a successful career. All of these

factors are important to consider in planning your future.

G-10025

We invite you to investigate the opportuni-
ties open to you at Westinghouse. Begin
planning your future today. Get your jgree
copy of the booklet, “‘Finding Your Place
in Industry”.

Westinghouse

PLANTS IN 25 CITIES .-« » OFFICES EVERYWHERE

NoVEMBER, 1948

DIVISIONS
Motor Division
Switchgear Division
Transportation and Generator Division
Transformer Division
Materials Feeder Division
Steam Division
Standard Control Division
Industrial Control Division
Aviation Gas Turbine Division
Home Radio Division
Industrial Electronics Division
X-ray Division
Meter Division
Lamp Division
Ken-Rad Lamp Division
Lighting Division
Sturtevant Division
Elevator Division
Appliance Division
Small Motor Division
Gearing Division
Micarta Division

Manufacturing & Repair Division

SUBSIDIARY COMPANIES

Bryant Electric Company
Westinghouse Electric Supply Company
Westinghouse Electric International Co.

Westinghouse Radio Stations, Inc.

L2

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

20 N. Wacker Drive, P.O. Box B, Zone 90
Chicago 6, Illinois

Name.

College

Address

City




A Freshman Class will be admitted at the opening
of the next term at Rose, January 31, 1949. A few

places are still open for students with good high school

records.

For further information address the Registrar.

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE. IND.
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Inevilalble ?

There has recently entered into the thinking of a vast majority of college
students an attitude of utter defeatism concerning the economic future of the

United States and the possibility of maintaining a state of real peace in the world.

The presence of this attitude in the best young minds threatens to subdue
the ambition which normally activates them and thus to jeopardize the con-
tinued flow of new ideas and new methods for which society as well as industry

has traditionally looked to the young college graduate.

Particularly to us, its present and future engineers, does Western Civiliza-
tion look for technological advancement during these crucial times. Ob-
viously, it must be we who shall keep America up to date in military produc-
tion. Equally as important, it must be we who shall find ways of increasing the
productive efficiency of the nation so that the result of four years of war
production and subsequent sharing of our wealth with Europe will not have

disastrous effects upon the American standard of living.

That standard of which we are so proud — justly proud — is already en-
gaged in a rear-guard action. We may call it inflation, we may blame it on
governmental interference with business, we may even accuse the trade unions
of deliberately cutting production; but regardless of the immediate cause, the
basic reason why a stenographer’s $50 pay check today will not buy as many
steaks as her $30 pay check could have bought ten years ago is that from
1940 to 1945 the productive capacity of the nation was dedicated to the making
of “guns instead of butter”, Now it is up to us to find ways for compensating

for all the “butter” which was never produced.

There is still a more subtle side to this idea of inevitable war and tragedy.
When a man believes something to be inevitable, he ceases to resist it. A
fighter pilot shot down over the Pacific refused to accept death as inevitable
and survived for 21 days to fight again; others, accepting their doom, perished
in a day or two. To accept war with Russia or economic collapse as inevitable

is to undermine mentally every physical effort we may make at maintaining
peace and prosperity.

Along with every other thinking person, it is the engineer’s duty to purge
our minds of any trace of defeatism. We can study and work and believe—

within our brains we hold the key to a prosperous world living in peace.

ATV




Modern Design of Intersections Reduces the Accident Toll

Design of Modern Highways

With the invention of the wheel
was born the science of Highway En-
gineering. For with the use of the
wheel on vehicles of transportation,
there arose the necessity of specially
constructed trails, or roads, over
which these vehicles could travel
with greater ease. Later, with the
increase in speeds, due to the inven-
tions of the diesel and internal com-
bustion engines, of automotive ve-
hicles; better and well planned, de-
signed, and constructed roads became
a necessity. Thus, Highway Engin-
eering became a more exact science.
Today, in this fast and modern age in
which we are living, the science of
Highway Engineering produces an
even more complex problem than
ever before. The best answer pro-
duced, so far, to this question of high
speed automobile travel with safety
and convenience to the motorist, is
the design of modern rural highways

Page 6

By Sidney Zeid, sr., c.e.

and expressway systems throughout
the United States.

The problem of design of modern
highways may be broken up into two
parts: that of geometric design, which
deals with the width and horizintal
and vertical alignment of the road;
and that of structural design, which
relates to the weight-carrying ability
of roadways. The predominant feature
in each of these phases of modern
highway design is safety, followed
closely by costs. In both the determin-
ation of geometric and structural de-
sign three fundamental considera-
tions are closely followed. They are:
the number of vehicles to be accomo-
dated during peak hours of traffic;
the types of vehicles that will use
the road; and the speed at which
they may safely operate.

Geometric Design

First of all, we shall consider the

problems involved in the geometric

design of modern highways. The fac-
tors which determine the geometric
design are location, number and
width of lanes, sight distance, vehicle
dimensions, horizontal curves, inter-
sections, and grade separation struc-
tures.

Today, location of roads is largely
a matter of relocating existing inade-
quate facilities, rather than creating
entirely new routes. When choosing
a location for an expressway, the
essential requisite is to make a com-
plete study of the present and future
requirements of the area to be
served, in order that the investment
may be wisely made. Considered in
this are the traffic patterns, types of
vehicles, driver habits, and origin and
destination studies. Many errors of
location made in the past could have
been avoided if engineers had been
fortified with adequate traffic an-
alysis data to define clearly the pur-
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pose of the facility to be constructed.

It is also possible in many cases to
improve the location of a road by
taking full advantage of the terrain.
For example, in widening a two-lane
road to four lanes, the new section
need not necessarily follow the grade
and alignment of the existing pave-
ment. By separating the two parts
of the road, it may be possible to
save on right-of-way costs and to in-
crease safety by relieving the mon-
otony of driving long distances on
straight, level road. Terrain should
be chosen, if possible, where mini-
mum amount of excavation or borrow
is involved in order to obtain a road
of minimum degree of vertical and
horizontal curvature.

Another consideration when choos-
ing a new highway location is that of
right-of-way. Right-of-way for all
systems must be adequate for future
widening when required, to preserve
the investment, and to control move-
ment on and off the highway. It is
also necessary that locations on all
routes be permanently established as
rapidly as possible and right-of-way
acquired far in advance of construc-
tion. Early acquisition often results
in substantial financial savings.

Traffic lanes must be planned so
that they are wide enough to provide
lateral maneuvering space for all
types of vehicles operating speeds

for which a road is designed. For
passenger car travel at normal oper-
ating speeds, 11-ft. lanes in rural
areas are adequate. On rural roads

Cut Courtesy Bethlehem Steel Company

carrying high percentage of commer-
cial vehicles, 12-ft lanes are the
accepted standard.

National standards for interstate
systems prescribe 12-ft lanes where
traffic density at the 30th highest hour
of the year exceeds 200 vehicles per
hour, with 11-ft for lesser volumes.
For roads which are designed for
speeds of 50 mph or more and vol-
umes between 100 and 200 vehicles
per hour, 11-ft lanes are recommend-
ed. Ten foot lanes may be used, al-
though not recommended for modern
highways, on roads expected to carry
100 vehicles or less per hour at speeds
of less than 50 mph. National stand-
ards for interstate systems provide
for design speeds ranging from 70
mph in level country to 50 mph in
mountainous country. For all ex-
press ways and freeways 12-ft lanes
are the accepted standard.

To determine the exact number of
lanes, all elements of topography and
potential use characteristics must be
considered, but, in general, when the
daily traffic averages 5,000 vehicles,
a four-lane highway should be used.
The modern trend is, when four-
lanes are employed, to construct dual
lane highways. This division of four-
lane highways into two one-way
pavements is justified on grounds of
safety and increased flexibility and
efficiency in movement of traffic.
Dividing streams of traffic eliminates
almost all head-on collisions; head-
light glare is reduced by narrow di-

viding strips, and is almost eliminated
when strips are wide.

The superiority of divided high-
ways is particularly evident at grade
intersections, Pedestrians and drivers
crossing such roads need to watch
traffic in only one direction at a time.

Another determining factor when
considering widths of roads is the
dimensions of the vehicles which
will travel over it. Therefore, in many
states the maximum widths of com-
mon carriers are limited by law. For
interstate expressways it is recom-
mended that 12-ft lane widths be pro-
vided to accomodate all legal-size
vehicles. Heights of vehicles have al-
so been standardized so that over-
passes, underpasses and bridges will
accomodate all legal-size vehicles.

Sight distance on all highways
must be adequate for overtaking and
passing vehicles and for safe stopping
in emergencies. For a road with a
design speed of 70 mph, the recom-
mended standard for sight distance
necessary for overtaking and passing
is 2,600 ft. This distance is reduced
to 600 feet for design speeds as low
as 30 mph.

Sight distance for safe stopping is
the number of feet between a vehicle
and an obstruction in which the ve-
hicle may be brought to a halt to
avoid an accident. Recommended
standards vary from 475 to 200 ft,
depending upon the design speed of
the road. These standards for sight

Continued On Page 16

]

COLONIAL

Longitudinal and transverse contraction and expansion joints as employed in modern concrete highways.
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Research and Development

Variable-Resistance Spring
Transducer

A highly sensitive mechano-elec-
trical transducer, which transforms
slight displacements into large
changes ' of resistance, current or
voltage, is now being developed by
the National Bureau of Standards.
The active element of the device is
a helical or conical spring wound in
such a way that the initial tension
varies slightly along its length., Thus,
when the ends of the spring are pull-
ed apart, the turns separate one by
one rather than simultaneously.

When the spring is entirely closed,
it has an electrical resistance approx-
imately that of a cylindrical tbue.
When it is completely open, its re-
sistance is that of the total length of
the coiled wire. Resistance can thus
be varied over a wide range by
stretching the spring. As the percent-
age change in resistance may be
hundreds of times greater than the
percentage change in length, displace-
ments as small as 1/100,000 of an inch
can be easily measured without the
use of electrical amplifying devices.

By Dale Carey, soph.
and George Eddy, soph.

The spring transducer thus provides
a sensitive means for conversion of
any mechanical displacement to a
change in an electrical quantity that
can be precisely determined. When
connected to another transducer
which gives a mechanical displace-
ment output (a bimetallic strip re-
sponding to temperature changes, for
example), the combination gives an
easily measurable electrical output.
This type of use suggests numerous
scientific and industrial applications,
including strain gages, pressure ele-
ments, accelerometers, electric weigh-
ing devices, automatic temperature
controls, dc-ac inverters, and voltage
regulators.

The preferable construction for the
transducer is a four-arm bridge of
which each arm is a variable-resist-
ance spring. An increase in applied
tension elongates one pair of springs
and shortens the other pair.. The re-
sistive unbalance of the bridge, as in-
dicated by a galvonometer, thus gives
a measure of the displacement that
has occured. With this arrangement,
since the voltage can be nearly re-

Spring Type Tranducer In Operation.

versed through the bridge, the out-
put voltage can be theoretically twice
the input voltage.

The variation of the initial tension
of the spring along its length may
be accomplished in several ways: by
conical winding, by varying the angle
of feed of the wire on a uniform
mandrel, or by varying its tension as
it is wound. For greatest sensitivity
the variation in initial tension is made
quite small. To decrease contact re-
sistance between successive turns of
the closed spring, a high average in-
itial tension is built into the spring,
and the turns are coated with 0.0001
inch of gold. Thus far, nickel-alloy
wire has been mainly used, because
of its high resistivity and small change
of mechanical properties with tem-
perature.

New Welding Electrodes

A new type of manual-arc welding
electrode has been designed to im-
prove weld quality as well as to lower
welding costs.

These new electrodes, available in
lime ferritic, iron oxide, and organic
types, have a special type of coating
and offer certain definite advantages.
Training time for inexperienced
welders is shortened and less expen-
sive quality control is required. High
deposition rates and efficiencies re-
sult in lower costs per foot of weld
joint. Operator fatigue is reduced and
a higher production rate per unit of
time is obtainable. These new-type
Norelco contact welding electrodes,
two of which can also be used on a
semi-automatic basis, permit touch-
welding in all welding positions ex-
cept vertical up and have automatic
starting and re-igniting properties.
They deposit weld metal of the high-
est mechanical properties and have
deposition rates from 25% to 100%
higher than those of standard-type
electrodes. '

These electrodes offer high depos-
ition efficiency because of their low
spatter losses and special coating. The
special type of penetration obtained
considerably decreases the possibility
of undercutting. Standard size joints
can be made with fewer layers, as
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more weld metal per pass is obtain-
able.

The electrodes work satisfactorily
with standard welding equipment on
AC or DC, reverse or straight polar-
ity. Very high currents, up to 600
amperes for the 5/16” size, may be
used.

America’s Foggiest Airfield to Test
Krypton Approach Lights

America’s foggiest airfield, in Ar-
cata, California, is soon to be equip-
ped with an all-weather approach
lighting system which will be visible
to pilots in heaviest fogs for at least
1,000 feet. The most brilliant of the
lamps will contain the rare gas from
the atmosphere known as krypton.

The system will include 36 of these
world’s brightest lights, and 35 lights
of somewhat lesser brilliancy. Lined
up in a row two-thirds of a mile long,
the 71 lights will produce lightning-
like flashes to guide fogbound pilots
to the runway.

The 36 krypton flash units will be
placed in line alternately with 35
neon units. When flashed from one
to another in the wink of an eye, the
lights will appear like a flash of light-
ning to a pilot in the air,

Krypton lamps use this gas instead
of the argon formerly used. It can
be obtained by the distillation of

liquid air. Krypton gas gives a great-
er brilliancy than argon or neon.
Those to be used here are four-inch
long, slender, quartz tubes filled with
the gas, and have a peak capacity of
3,300,000,000 candlepower each.

Conventional Plus Jet Power
Feature Carrier Plane

Conventional engines plus jet pro-
pulsion feature in a new Navy plane
designed for carrier operations. Two
reciprocating engines are located un-
fler its wings, and a turbo-jet engine
is in the tail of the fuselage.

In normal operations, the con-
ventional engines will be used. When
added speed is needed, the jet can
be cut in. The reciprocating engines
are Pratt and Whitney Wasp Majors,
and the jet is a GE-Allison turbo-jet.

This new plane, which has already
completed initial flight tests, will be
known as the XAJ-1. It carries a
crew of three, has tricycle landing
gear, high wing, and four-bladed pro-
pellers. Outer wing panels fold in-
board and the vertical tail folds onto
the right surface of the horizontal
tail.

This plane will be considerably
faster and able to carry a heavier
bomb load than present carrier types.

NOVEMBER, 1948

Airborne Magnetometer Detects
Oil Formations Under Water

The magnetometer is a device
housed in a bomblike structure which
is trailed behind and below an air-
plane. Its delicate magnetic instru-
ments react to magnetic influences
below, even to a submarine concealed
deep in the ocean. It was used during
the war, and since, to locate hidden
iron ore deposits. Its greatest use to-
day is in the search for petroleum,
even oil under swamps and in the
ocean bed.

It has already been used in many
surveys for oil, including an 85,000-
square-mile area of the continental
shelf in the region of the Bahama
islands where other scientists, work-
ing under giant diving bells, used
gravity methods. The magnetometer
method is now being used to explore
a great tract in Africa with American
planes and American instruments.
Many other surveys have been made
over dry land and almost inaccessible
swamps. One great value of the mag-
netometer is its ability to survey
hard-to-get-at areas, and do it with
great speed.

The magnetometer reacts to the
earth’s magnetism, in addition to iron
and steel objects and to deposits of
magnetic ore. It is a well-known fact
that the earth’s magnetic field varies
in intensity. The variations of import-
ance in oil explorations are those
caused by differences in composition
and proximity to the surface of the
magnetic igneous rocks which com-
prise the underlying or basement rock
found in all areas.

When the structural configuration,
or form, of these basement rocks is

such as to bring them relatively close
to the surface, a magnetically high
area will be indicated by the instru-
ments. Thus, by the variations in
these magnetic measurements, the
geophysicists secure information
which permits them to make a con-
tour map, which shows variations in
the composition and structure of the
earth’s basement rock.

The overlying sedimentary rock
may reflect a similar configuration,
which can indicate the existence of
geological conditions permitting the
accumulation of oil.

The heart of the magnetometer is
a magnetically sensitive element
about the size of a cigarette. .Its
findings are transmitted to the in-
strument in the plane through the
trailing cable. The airborne mag-
netometer’s success is due in large
part to its ability automatically to
orient itself at all times so that it
is in perfect alignment with the
earth’s magnetic field.

New Injection for Gas Boosts
Auto’s Power

An alcohol-water injection for
the gasoline in a car’s engine, ad-
apted from the wartime anti-detonant
injection used in American war-
planes, may give motorists more
power and less “knock” on hills.

The injection fluid, called Vitol, and
an auxiliary carburetor, the Vita-
meter, may mean a saving in fuel
supplies as well as improved car per-
formance.

Using the booster fluid has the ef-
fect of raising the gasoline’s octane
rating by 10 to 20 numbers.

Concluded On Page 28

Welding Rods with New Type Coating.




Striped Down Automobile Showing Front Suspension System.

Aulomotive Sadpendam

The author wishes to thank Stude-
baker Corp., of South Bend, Indiana,
for their generosity in supplying much
of the information used in the follow-
ing discussion, as well as for their
friendly cooperation. Appreciation is
also due Shanks Motor Company, of
Terre Haute, Indiana, for the oppor-
tunities extended to the author.

One of the most outstanding a-
chievements in automotive design
since the advent of the horseless car-
riage has been the continual im-
provement of riding quality and body
stability. It might truthfully be said
that the greatest contribution to the
smooth ride in today’s motorcars is
the pneumatic tire rather than the
suspension system, for certainly there
is a greater difference between mod-
ern rubber tires and the old steel
wagon tire than there is between the
suspension systems of yesterday and
today.

However, the present ideas incor-
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By F. Allen Schmidt, sr., m.e.

porated in suspension design are
worthy of consideration to the en-

gineering enthusiast. Basically, a
suspension mechanism is that system
of parts which connects the wheels
and axles to the main frame or
chassis, the desired function being
that, while the wheels follow a rough
contour of the road, frame and body
travel in a straight line, unaffected
by the up-and-down bobbing of the
wheels. If the wheel assembly is the
only part of the car to undergo ver-
tical motion while the body remains
in nearly the same horizontal plane
at all times, then there must be ex-
tremely variable motion between
wheels and frame.

When the car rolls over a de-
pression in the road the wheels must
separate from the frame; and when
it rolls over a raised portion the
wheels must come closer to the frame.
At the present state of development
in suspension systems, part of this

axle motion will be transmitted to
the body. If only the right front and
rear wheels, say, experience the road
shock, a torsional vibration will be
set up about the longitudinal axis.
Similarly, at the moment both front
wheels experience a road shock the
front end of the car will be raised
(or lowered, as the case may be)
higher or lower than the rear, result-
ing in a momentary torsional vibra-
tion about the lateral axis. The side-
wise rocking is called roll, and the
endwise rocking is called pitch. Fur-
ther linkage of some sort in addition
to springs and control arms is often
incorporated in suspension design to
counter-act these undesirable effects.
With the growing use of coil springs,
this instability is often more pro-
nounced than with the classical leaf
spring.

One make of car which still in-
cludes the forward leaf spring is the
Studebaker, on all models. Perhaps a
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more comfortable ride might result
from use of the coil as far as up-and-
down translation is concerned, but
stability is sacrificed, and a stabilizer
becomes necessary at additional ex-
pense. In the 1948 model Studebaker,
rotary-type rear shock absorbers are
mounted with activating arms ex-
tending toward the center of the car,
with the plane of their rotation
perpendicular to the longitudinal axis
of the car. This arrangement differs
from some previous models, which
mounted rear shock absorbers so that
the plane of the activating arm was
parallel to the axis of the car. The
present system helps to stabilize roll
of the body by hydraulic action only,
rather than by a combination of very
light hydraulic action and undesir-
able strain,

The vibration system of the con-
ventional automobile suspension is
an exceedingly complicated one. One
degree of freedom is said to prevail
if one deflection distance will exact-
ly define the given system and all of
its forces (provided spring constants,
etc., are known). In the case of the
motorcar there are three separate
and distinct masses: the body, the
front axle, and the rear axle. There
are eight distinct springs: the four
main springs proper and the four
tires. Each body or mass may have
the following motion: (1) 7olling
about the Ilongitudinal avis, (2)
pitching about the lateral axis, (3)
nosing or yawing about a vertical
axis, (4) vertical translation, (5) end-
wise horizontal translation, and (6)
sidewise horizontal translation. Since
there are three different bodies, there
are 18 degrees of freedom. To ration-
ally analyze this system for discussion
would require considerable mathe-
matical proficiency.

For this reason, we shall consider
only one degree of freedom with
forced vibration and damping. It
seems fitting that we should choose
as our example the product of Stude-
baker Corporation, of South Bend,
Indiana. Every year for ninety-eight
years Studebaker has suspended a
frame from the four wheels of what-
ever the current vehicle may have
been—from horse-drawn wagons to
the modern motorcar. Today sound
engineering convictions are upheld in
several instances at Studebaker
where the objective viewpoint may
hold both pro and con arguments.
The front leaf spring is such an in-
stance, and will be considered later.

In developing the equation of mo-
tion for either the front or rear auto-
motive suspension systems it seems
permissible to assume a simple linear
vibration system in both cases, even
though the front system is a torsional
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one with the centers of rotation at
the bearings where upper and lower
control arms are joined to the frame.
The weight supported by each wheel
is applied at a point on the lower con-
trol arm not quite as far out as the
kingpin, while the damping force
from the shock absorber is applied
to the upper control arm hardly more
than half-way out to the kingpin.
However, both spring and damping
forces may be thought of as applied
at opposite ends of the kingpin for
the purpose of our discussion. For,
in reality, there is an equivalent sys-
tem the linear forces of which (ap-
plied in the same straight line) will
cause the same behavior as that
which does occur.

Between the suspended mass (body
and frame) and the rigid ground,
which will be assumed to include the
kingpin, there is a spring of stiff-
ness k (lbs/in). Parallel to the
spring, between the same points, is a
damper or shock absorber. This will
transmit force to the mass only when
it is in motion and in amount directly
proportional to the velocity of mo-
tion. The force from the damper is
¢ x ' (where x’ is the first derivative
of x with respect to time), and the
damping constant ¢ in lb-sec/inch.
The damping constant naturally
changes with temperature, since the
shock absorber’s fluid becomes more

Details
of the
Studebaker
Suspension

System.

viscous when it is cold. In the dis-
cussion to follow w will denote forced
angular velocity in radians per sec-
ond, m the mass in lb-sec?/inch, and
t the time in seconds.

When the ground “moves” up and
down with an amplitude of b, and its
change of contour is determined by b
sin wt, this relative motion of the
ground is completely equivalent to
an external force acting on the car
body. If the body displacement is x,
then the relative motion Y between
the frame and axles is * — b sin wt.
The spring force is thus k (x — b) sin
wt), and the damping force is ¢ (x’ —
bw) cos (wt.). The resulting differ-
ential equation of relative motion is:

d*y dy
m — + ¢ — + ky — mbw? sin wt

da?

Solving for maximum amplitude with

respect to level ground the algebraic

eqquation becomes:
Lo == mbw?®

v (ew)? + (ke — mw")?

In this derivation the equation of
motion is obtained for the absolute
displacement x, and from the fore-
going relation it is obtained in terms
of the relative displacement y. It is
important to remember that the
spring effect of the tire is disregard-
ed, the analysis of it being exactly
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By Jayson Brentlinger

Rose Gets New Prexy

After several months of delibera-
tion, the board of managers has final-
ly announced that Mr. Ford L. Wilki-
son Jr. will be the next president of
Rose Polytechnic Institute.

Mr. Wilkison comes to us from
Annapolis, Maryland, where he has
been serving as academic dean of the
postgraduate school of the United
States Naval Academy. Upon exam-
ination of Mr. Wilkison’s record,
there can be no doubt that he is an
excellent choice for president of such
an institution as Rose.

Originally from Kentucky, Mr.
Wilkison received his early schooling
at Georgia Tech, and the University
of Georgia. He received his masters
degree from Columbia University,
and did additional work at the United
States Naval Academy. He has served
as dean of the Speed Scientific School,
and on the faculty of the University
of Tennessee, in addition to his work
at the Naval Academy. He is a mem-
ber of many prominent societies in-
cluding Tau Beta Pi, Phi Kappa Phi,
and Sigma Tau.

The students of Rose are looking
forward to the first of the year, when
Mr. Wilkison will come to Rose to
assume his new position, In the mean-
time, Professor Wischmeyer will con-
tinue to serve as Temporary Presi-
dent as he had done since Dr. Pren-
tice resigned.

Man Runs His Own Interference.

Radio Club News

The next time you are going by
the E.E. department take a look at
the collection of QSL cards that the
radio club hams have been collecting
in recent weeks.

Radio Club activities in the past
month consisted of a demonstration
by Robert Smith on multi-element
antennas, a continuation of his talk
from the previous meeting.

ASCE Activities

The student chapter held its usual
dinner meeting at the Fort Harrison
Country Club, overlooking the Wa-
bash River. Professor R. B. Wiley of
the Civil Engineering Department of
Purdue University was the principal
speaker for the evening and he pre-
sented a long and interesting paper
relating to the engineer as a citizen.

The student chapter is also plan-
ning a joint meeting with the Indiana
Section ASCE and the student chap-
ters of Purdue and Notre Dame Uni-
versities. This meeting will take
place sometime during the early part
of November, Various co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>