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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

LOADS LOADS

Because a Timken bearing bas tapered construc- f==
tion, it carries radial loads, thrust loads and combi- s == ===
nations of both. End-play and deflection in the shaft ‘ =
are practically eliminated. Lize contact between the
rollers and races of a Timken bearing provides

a wider, more rigid support for the shaft. These f {',',"A‘{;"s'

features are two of the reasons why machine tool RADIAL e fg
I35 GiaNah . LOADS LOADS

bearing applications can be handled more efficiently

with Timken bearings.

—
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Want to learn more

TIMKEN about bearings?

TRADE-MARK REG. U. 5. PAL. OFF. Some of the impottant eﬂgineering Proble'f:s
you'll face after graduation will involve beanhi%
TAPERED applications. If you'd like to learn more aboutt

If you For
phase of engineering, we’ll be glad to l'_lelP'

ROLLER BEARINGS additional information on Timken bearings i“:
how engineers use them, write today to The Timxe

: d
Roller Bearing Company, Canton 6, Ohio. A:e
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 @5 AND THRUST —~@- LOADS OR ANY COMBINATION ’\@bf



For Men W

Leaders come from men who devote their time
0 purposeful work, constructive study and
t.houghtful concentration . . . men who are will-
08 to invest their time to prepare for an
OPportunity,

They must believe in themselves, and be pre-
pared. with a solid background of knowledge,
“Xperience and skill that qualifies them for
Sreater responsibility.

:V e‘StiughOuse management knows that men
WAO invest their time in self improvement are
800d prospects for top positions. It accepts the

Classroom work is combined with
conferences and actual work assign-

ments to help develop potential
abilities.

Convenient facilities are provided for
formal and informal gatherings at the
new Westinghouse Educational Cen-
ter. Bottom shows the terrace lounge
portion of the rumpus room.

LR

IEVE THERE’'S
THE TOP

responsibility for supporting these men in
pursuing their ambitions by providing the latest
facilities, graduate-level instruction and prac-
tical individual guidance.

With the opening of its new Educational Cen-
ter, Westinghouse has taken another step in
broadening its support of men who believe there
room at the top...and who will back it up with

wn effortand enthusiasm. We believeitcan
. for those

is
theiro
only result in more room at the top . .
who believe in their own potentialities and have

the will and courage to develop them.  G.10117

you caN 8E SURE..IF lr's“@stinghouse

Jonuary, 1954



Wlthout bursting strength—or, for that
matter—without all of the strength factors
listed opposite—no pipe laid 100 years
ago in city sireets would be in service
today. But, in spite of the evolution of
traffic from horse-drawn vehicles to heavy
trucks emd buses—and today’s vast
complexity of subway and underground
utility services —cast iron gas and water
mains, laid over a century ago, are
serving in the streets of more than 30
cities in the United States and Canada.
Such service records prove that cast iron
pipe combines all the strength factors of
long life with ample margins of safety. No
pipe that is provably deficient in any of
these strength factors should ever be laid
in city streets. Cast Iron Pipe Research
Thos. F. Wolfe, Engineer,

122 So. Michigan Ave., Chicago 3.

[ e Y

Strength factors of Long Life!

No pipe that is provably deficient in any of these
strength factors should ever be laid in city streets

BURSTING
STRENGTH

SHOCK
STRENGTH

CRUSHING

STRENGTH

BEAM
STRENGTH

y

y

In full length bursting tests standard 6-inch
cast iron pipe withstands more than 2500 1bs.
per square inch internal hydrostatic pressure,
which proves ample ability to resist water-
hammer or unusual working pressures.

The toughness of cast iron pipe which enables
it to withstand impact and traffic shocks, as
well as the hazards in handling, is demon-
strated by the Impact Test. While under hydr:
static pressure and the heavy blows from
50 pound hammer, standard 6-inch cast lxo;
pipe does not crack until the hammer
dropped 6 times on the same spot from pro-
gressively increased heights of 6 inches.

The ability of cast iron pipe to witlul@: ::'
ternal loads imposed by heavy fill an Riog
usual traffic loads is proved by the s
Compression Test. Standard 6-inch cast
Pipe withstands a crushing weight of more
than 14,000 lbs. per foot.

When cast iron pipe is subjected to beam
siress cqused by soil settlement, or dlsturbdﬂ:
of s0il by other utilities, or resting on “‘w'
struction, tests prove that standard B-IT.:d !
iron pipe in 10-foot span sustains &

15,000 1bs.

CAST IRON PIPE %"

SPARTAN ENGIN
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ST SR L\‘
the search for a (,W hqmd' o 4,
f
)

When is a liquid not a liquid?

It ‘
often seems that research moves in strange ways to solve

{)}Zgbg(')r:j'lT;(l)(e tht‘: case of the liquid liquids . . . pr.nducts -of THE DOW CHEM ICAL COMPAN Y
S aa rlatones. Ca]led Dowanols, these ch'em.u:als offer MIDLAND, MICHIGAN

temperztu valuable Fool. liquids that remain liquid over a New York  Boston + Philadelphia + Washington * Atlanta » Cleveland
b 6y re rlange of %90 (.1egrees. In addition, they have many Detvoit » Chicago » St. Louis + Houston o San Francisco

a theppr":clza 'cha'ractens.tlcs t‘hat. make them e,\'trer.nel?' helpful R A:.:u',,,m,,,m., i

is "emarkablssmg industries. Their sul\:en't power, for instance, Dow Chemical of Ca

vith it t; s +.o for ananols. are miscible in all proportions

; S Irom water and olive oil to benzene. This wide

SOlVent ran

stabilizj ge leads to their use in many applications where
remo‘l,zmg action is required: cutting oils, printing inks, rust

ers, dry cleaning soaps, textile finishing compounds and
many others,

D()w

ann S . ~ -

contin .15 are but one product resulting from a program of
'ng research carried on by Dow in the interests of

roduci s :
f\goricu:lltlzjgre_r’r'mre Chemicals Indispensable to Industry and

January, 1954
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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

We have good news to

report for the journals

our tests furnished information that enabl'ig
the Army to procure certain products wi
greatly increased reliability of performance.
Some of our tests have become a part of goverg-
ment specifications. Many users of our Prot'
ucts are benefiting, both from better products
and from more accurate information. g

As time goes on, we are doing more and mo:o
performance testing. In some cases, we have
develop not only the tests but also the tes}tlmg
equipment. But to Standard Oil rese_arC_felft
and engineers, any effort is worth while if 1
will help make better, more useful petroleum
products.

Standard Oil Company £ %\\

(INDIANA)

(STANDARD )
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PLASTICS

BY DOUGLAS HAMILTON
SOPHMORE CH.E.

W hat are plastics? Despite the ever
increasing occurrence of plastics in
our daily life, the average person would
find it difficult to answer this question.
The finished product furnishes no clues
as it seldom, if ever, resembles the
original materials, while the many dif-
ferent shapes and forms in which we use
plastics further confuses the issue.
However, if the more complicated de-
tails of chemistry are left out, plastics
can be quite clearly understood.

Plastics are essentially synthetic
organic substances. By synthetic we
mean that they do not occur anywhere in
nature, but are products of the chemist’s
creative genius. As they are made from
coal, air, water, petroleum, and vege -
table by-products, they come under the
classification of or ganic compounds.
The name ‘‘Plastics’® has been adapted
because of the ease with which these

materials can be moulded i

nto any de-
sired shape.

Shellac and bitumen are natural
plastics. They have been known and used
for many centuries, but they really don't
belong in the same class with our more
modern synthetic plastics, They under-
80 no chemical change in their forma-

tion and haven't the versatility of the
true plastics.

A GLANCE AT
THIS INCREASING
POPULAR INDUSTRY

All synthetic plastics are madehbzf1
the process of polymerization. ZV;
the proper chemicals are combine uof
der heat and pressure, the molecules 2
these chemicals join together to foz.‘th
long complex chainlike molecgle's w1It
new properties and character1st1f5.ive
is these very long molecules tha}b'lg‘t
plastics their strength and flexi ;;gd
For simplicity, a plastic can be deli
as a polymerized substance.

t the present time there are ta}‘:::et

thirty basic plastics. Each of i
can be varied by changing the reac i
conditions and constituents so that huan
dreds of different plastic products can
be obtained. However, many tYPeshci:ch
be divided into two main groups :‘,’C
are; thermosetting and thermoplas 10' i

Thermosetting plastics Und:regate
permanent chemical change Whenf'rished
by heat and pressure. The isedo"
product cannot be melted, disso This
broken down by heat or che!‘r'ilcals'ontro
permanent change makes exact Cential'
of the manufacturing process €s$ oces-
Complicated equipment is often nmanY
sary, but the finished product hasample
important applications. A gQOd Ex tele-
of a thermosetting plastic is the
phone we use every day.

sPARTAN ENGINEER



Thermoplastic plastics do not un-
dergo a chemical change when subjected
to heat and pressure. Heat merely soft-
ens a thermoplastic material; as soon
as it cools it is hard again. This prop-
erty helps reduce loss of material dur-
ing manufacturing. Any imperfectly
formed molding may be ground up,
melted, and molded again. Thermo-
plastic plastics are usually used where
a product does not have to withstand
high temperature. The common plastic
pocket comb is usually made of thermo-
plastic plastics.

The substitution of plastics for the
more traditional materials (metal, stone,
wood, and cloth) has taken place mostly
in the last fifty years. John Wesley
Hayatt accidentally discovered celluloid
(cellulose-nitrate) in 1869. He made
false-teeth and celluloid collars, but the
market for celluloid did not really de-
velop until the advent of the motorcar,
when celluloid was used for windows and
as the first filler for safety glass.

Dr. Leo H. Backeland developed the
\1Ne11 knoyvn plastic bakelite in the year
909. With the development of celluloid

and bakelite the march of plastics had
begun,

Y stThe plastic§ industry, which today
Y rorflg a'nd vigorous, has every indi-
i 0;0 goind on to even greater heights

achievement. The development of new

PHENO.Fo

SCALE DI:“:‘AOL:!HYDE PLASTIC IS USED HERE TO MAKE A FULL

MAKING pjs i’,s?' THE HENRY J. THIS MODEL IS USED FOR
) MBLY FIXTURES, AND INSPECTION FIXTURES.

PHENO.f,
“FORMALD|

AND MAINTAINI;':;Y::sPLAST'C FIXTURE MASTER FOR BUILDING

EMBLY FIXTURES IN AUTOMOBILE PLANTS.

January, 195

THREE DIMENSIONAL TRANSPARENT PLASTIC MODELS OF TOOLS
AND MACHINE PARTS ARE USED FOR ANALYZING STRESS.

WHEN VIEWED THROUGH SPECIAL POLARIZED LIGHT, THE STRESS
PATTERN TELLS THE LOCATION, DIRECTION, AND MAGNITUDE OF
THE STRESSES.

plastic compounds and the discovery of
new ways of using old plastics is conti-
nually growing.

For simplicity the plastics industry
can be roughly divided into four distinct

groups. There are the plastics makers,
the molders, the laminators, and the
fabricators.

ecause of the large investments re-

quired for equipment, space, and
laboratory research, the main plastics
makers are large chemical firms. They
make the plastics compounds and supply
the other branches of the industry.

The molders buy their raw materi-
als from the plastics makers in powder
form. While it is referred to as powder
it is really in the form of granules,
flakes, and pellets. The finished product
is made with the use of special molding
and extruding machines.

By pressing together sheets of
cloth, paper, wood or glass fiber,‘ coatec
with a liquid plastic, the laminators
make such things as gears, pullleys,elec-
trical parts, and items of furniture.

The fabricators use wood and metal
working methods to assemble sbeets,
rods, pipes, and special shapes into a
variety of items from sme.lll toys to large
and complex articles. Th1§ branch_of the
industry has been steadily growing 1n

importance.

e new plastic com-
ittle use without a
of molding them
ally into finished

(Continved to page 30)

All of these fin
pounds would be of 1

satisfactory means
quickly and economiC



BY ELTON H. MOORE
JUNIOR E.E.

Perhaps the most interesting feature
of post-war television has been the
development of large-screen picture
tubes or ‘‘metal cone kinescopes.’
The first of these tubes, a 16-inch
directly-viewed kinescope, was an-
nounced to television receiver manu-
facturers in January 1948. Since that
date most development has been con-
fined to minor improvements on this
basic tube,

In the development of this tube, the
16AP4, it was recognized that to make a
large-size picture available to a sizable
portion of the television public, the kin-
escope to do the job must be designed
for mass production and low cost. The
design had to be suitable for high-speed
production by automatic machinery, have
electrical requirements within the range
of inexpensive high-voltage and deflec-
tion power supplies and have minimum-
volume and weight for a given picture
size. In addition to these production
requirements, the kinescope must have a

GLASS ®
FACE PLATE_AY
o b

FOCUSING "QE)L‘:,L
DEFLECTING -

FLUORESCENT

' i
!ON~TRAF\ ION-TRAP

GLASS N
MAGNETS [ NECK EEoTIon X

WITH POLE
PIECES) INSULATING
COATING
ANODE [/
TERMINAT
FIG. 1

face of good optical quality and lit'tle
curvature to provide high-quality pic-
tures on an essentially flat viewing
screen.

A cathode-ray tube for television
consists of three fundamental parts: an
electron gun, a fluorescent view?ng
screen, and an elongated envelope which
contains the electron gun and fluorescent
screen and through which the electrons
are directed. As the picture size re-
quirement increases so does t}}e size of
the tube envelope, and with thatincrease,
the advantages of the metal construction
become increasingly evident.

Metal was selected for the envelf)pe
because of its lower cost, ple'nhful
supply, ease of control of the élfnen'f
sions, durability, and the adaptab1l1ty 0
the tube assembly to mass produc‘uon.
The art of heating and forming, and an;
nealing and cooling heavy masses t;
glass is highly specialized. H0W§Vel'
the same processes are reflatweb?’
simple when metal is the working St
stance.

Necessary in tubes of this type anr:
external magnetic, electr on-b e.aon_
deflecting and focusing coils, and lretic
trap magnets. A minimum of magnex-
shielding is desired between thesetron
ternal magnetic fields and the elecs the
beam. Therefore, glass is used 2
neck material in these tubes. il

As illustrated, in Figure s i

e
metal tube consists of a trunFate'd rfllllse
cone, to the large end of which 18

]_atC;
a relatively thin, nearly flat face ﬁare
and to the smaller end a glas$

INEER
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neck section containing the electron gun.
The flared section provides electrical
insulation between the deflecting coils
which operate at ground potential and
the exposed metal cone surface which
operates at high potential.

he major properties required of the
metal selected for. the envelope
were:
1. The coefficient of expansion of the
metal must match that of the glass.
2. The metal oxide formed in heating
the metal must be soluble in glass.
3. The metal oxide must have excel-
lent adherence to the base metal.
4. The metal shall not be readily
over-oxidized to form a thick por-
ous oxide.

Those iron alloys which included
chromium in their composition were
found to have the above properties to the
greatest degree. Therefore, the chro-
mium-bearing alloys were considered
with respect to the additional require-
ments imposed by the use for which the
metal was intended. The requirements
were that it have a high tensile strength,
bot}} at room temperature and at tube
baking temperatures, that it have good

corrosion resistanc e, and that it be
Vacuum tight,

After much experimentation, the
?etal.l found most suitable was a modi-
h1.cat1on ofacommerciall y available

1gh-chromium alloy SAE Type 446.

F°1'm81:1y, face plates were made by
moldprc’erssmg molten glass in an iron
1ight' hese pl.ates are rough, scatter
P E'lll‘llf contain visible foreign parti-
Wind.ow e 16AP4. contains high-quality
bt glass as its face-plate. The
iy CiOf atmospheric pressure which
~inc6}11 out a ton and a half on the
i tube, necessitates either a
T an excessively thick wall.
This tube

»h i
have high it owever, was designed to

th ength in the metal rim so
th?x: :::3 face plate may be relatively
the 16Ap4n-ear1y flat. The face plate of
a ragj 1s only 3/16 inch thick and has

48 of curvature of about 27 inches.

of d?:' May be concluded from the list
Sealin 'red qualities of the metal, the
g of glass to metal depends upon

the apiy;
ability of glass in the molten state

January, 1954

to partially dissolve strongly adherent
metallic oxides, thus forming a mechani-
cally strong bond between the glass and
metal. The process used for sealing the
glass face plate and the metal cone con-
sists of placing the face plate and cone
on the dealing machine, rotating the as-
sembly, and heating it uniformly until it
is close to the annealing point of the
glass. At this time, the sealing heat is
applied to the sealing area so that the
glass in contact with metal is melted
and the seal formed. Air pressure is
used inside the cone during this opera-
tion to hold the faceplate in position and
to work and form the seal. Smooth con-
tour of the seal is important because it
eliminates points of high stress con-
centration in the seal area.
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sealing ope ration, the

After o n maintained

bulb is transferred toan ove

ing tempera
near the annealing P temperature-

ture of the

lass and allowed to U
gqualize. Formerly, with all-gtlabses
tubes, it was necessary to cool the tu

very slowly to avoid excessive sltzrll;xz
This is not necessary 1n the move(i
However, so the bulb may be re1 g
from the oven and allowe§ to cooation -
at room temperature. -Th1s ope;u-inking
possible because cooling and s e
of the metal places the glaSSSSion e
tangential and radial compf'lee g st
limit the formation of tensi

* by con-
mbly is sealed on
The neck a;::lingymeth‘)ds and flame

ventional late sealing

: the face-pla
annealed prior to Continued to page 32)
operation. {



BY EMIL RAULIN
SENIOR M.E.
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Atomic structures which were pre-
viously unknown may today be de-
termined by the relatively new Science
of X-ray diffraction. Some of the more
general applications of X-ray diffraction
are to identify, compare, and analyze
raw materials in the manufacturing of
paints, pigments, plastics, pharmaceuti-
cal chemicals, metals, paper, and rub-
ber. The applications are so numerous
and diversified that it will take a few
more years before this new science will
be used to its fullest extent.

The Metallurgical Engineering De-
partment of Michigan State College has
recently acquired a new X-ray diffrac-
tion apparatus. The apparatus is manu-
factured by the North American Phillips
Company and will be used to help the
metallurgists geta greater knowledge of
the fundamental structures with which
they work. Some of the metallurgical
applications which are possible with
this apparatus are: to study the atomic
structures, to determine the effects of
hardening and annealing, to study the
effects of various forming processes
such as rolling, stamping, spinning and
drawing, and to study the effects of al-
loying agents in metals.

X-ray diffraction is made possible
by the fact that almost every substar}ce
is composed of small crystals having
different and definite structures. These
structures, in most cases, determine the
properties and characteristics of the
substance. Thus, when a fine beam of
**X’’ radiation strikes a particular sub-
stance, the rays will be diffracted. The
pattern obtained from the diff.racted
rays will be characteristic of this ma-
terial. The separations and the int.en51-f
ty of the pattern depend on the size?
the crystals and their structure. Henc_ei
once a picture is obtained of a mater}al
in its pure state any additional materid
or foreign matter will immediately gl‘.’:
a different pattern. This phenomenon!
the basis for X-ray diffraction.

T he advantages of the X-ray diffrac”
tion is that it makes it possible i
see into the fine structure of matter:
This is impossible to do with micros-
copes or other instruments. The rea't
son this is possible with X-rays 15 thah
the wave length of the X-ray is muc
shorter than that of light. By knowmg
something about the internal Structur_
it is possible to give reasons for o
tain behaviors.

SPARTAN ENGINEER



SCHEMATIC DIAGRAM OF A POWDER CAMERA.

Where two materials have the same
chemical analysis but different physical
properties, the difference in properties
may often be explained by observing the
X-ray diffraction patterns.

A brief description of the operation
of the X-ray apparatus is as follows: A
sample of the specimen to be tested is
placec.l into a specially designed camera.
A strip of radiographic film is placed
aroupd or in back of the sample, de-
;)(endlng'on the type of camera used.
thel;layés. in the form of a fine beam are
fracteéreCted at the sample and the dif-
) filr;aiyss tfalre recorded on the film.
ity obtaine;n developed and the pat-

capaglte O)f(—ray. diffraction apparatus is
et t_aklng four pictures at one
men'mu ts 1s to save time, as a speci-
it tso t1;151lally remain in the camera
i ree hours. There are vari-
i g’s s of cameras developed that
s used for diffraction work. The
bt 1l'zrllmon cameras are the powder
gl fve type's.. The powder camera
ot c:Or obtaining determinations of
it I-eﬂonsFants whereas the special
hin 3 ecting Powder camera is used

1gh precision is required. The

FRQM P

A PHo
I:TENSITI:S TOGRAP!

STANC ARE PROPERL
E MAY g cussm:om“ll'ntrto, PROPERTIES OF A SUB-

H
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SCHEMATIC DIAGRAM OF A LAVE CAMERA,

la"v'e. camera is used chiefly for deter-
mining effects of cold working and heat
treating.

Since most substances give a differ-
ent diffraction pattern a file some-
what like that used with fingerprints
may be set up. This file may then be
used for control purposes, serving as a

PRECISION, BACK-
REFLECTION-FOCUSING CAMERA.

POWDER CAMERA,

standard against which subsequent ma-
terial may be checked for uniformity.
In some cases the unknown may be iden-
tified from its pattern by means of a
card index file published by the Ameri-
can Society for Testing Materials.
X-ray diffraction is rapidly finding
many uses in industry. Several indus-
tries employ the apparatus as a control
test for the quality of sheet steel such
as that used in automobile bodies and
fenders. Diffraction patterns may also
be used to reveal the orientation of
granules resulting from various 'for'm-
ing operations and thereby indicating
which forming process is best for a

particular material. : ;
With the aid of X-ray diffraction

quick and efficient analysis may be
made. No progressive industry shogld
overlook the possibilities of this equip-

ment in their laboratories.

11



CQ, THIS IS W8

CALLING.CQ, CQ

Almost any day of the week, you can
hear these strange signals emitted
from the lofty tower of the Electrical
Engineering building. The home station
of Michigan State's Amateur Radio Club
is located in this tower.

In the past few years, MSC has be-
come noted throughout the country for
many phases of its academic life. The
football team, track team, Basic College,
Engineering facilities, and many others
are becoming well known. In amateur
radio, W8SH has become well known for
its work .in handling messages, rag-
chewing, and in up-holding the best stand-
ards of amateur radio.

The MSC Amateur Radio Club was
founded in the infancy of radio and is one
of the oldest clubs on campus. It has
grown with the advent of new techniques
and equipment of radio communication.

What is amateur radio and what is
its history?

Amateur radio is a scientific hobby,
a means of gaining personal skill in the
art of electronics and an opportunity to
communicate with fellow citizens by
private shortwave radio. As defined in
international law, amateur radio per-
forms a service of ‘‘self training, inter-
communication and technical investiga-
tions carried on by ... duly authorized
persons interested in radio technique

solely with a personal aim and without
percuniary interest. '’
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STRIETER
SENIOR E.E.

T he history of amateur radio is the
history of radio development itself.
When Marconifirstproved that messages
could be sent by wireless, private citi-
zens began experimenting with home-
made affairs that emitted signals. As
knowledge developed about w1.relezsly
more people became interested in radi0
communication until by 1912 govern-
ment regulations were passed §pec1f};-
ing frequencies, laws, and 11cer}S€ d
Amateur radio enthusiasts were asmgnzt
frequencies above 1500 kilocycles.
the time this was an unheard of frequ}en:
cy since dependable radio commg;lllczt
tion was thought only to be possi ethe
frequencies lower than this. With i
development of better amateur equ};-
ment occasional 1000 mile two-way €O of
tacts were made. At the outbr'eak1
World War I there were approleateSY
6000 amateurs in the United S'tatihe.
Four-thousand of these served 11:l o
war as radio operators and fo'rmethis
nucleus of radio operator during
eriod. ¢
? After the war, and with th;— nl;les,
opening of the amateur radio aer-
thousands began as amateurs and'i’}}:the
ated with spark transmitters. Wlteurs
coming of the wvacuum tube, am:‘h it
immediately adapted them to boti ..
ceivers and transmitters for use Onof the
allotted frequencies. The distance€ il i
communication range increased un e

an
1923, the first two-way transatl
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communication was made. Frequencies
increased, ranges increased, and de-
pendable wireless communication be-
came commonplace.

A mateur radio has served the public
well in its period of existence. Ex-
perience received by the amateur in his
hobby has served the country well both
in time of peace and in war. Trained
operators are readily available for any
emergency and the record has shown the
valuable service rendered in times of
floods, earthquakes, typhoons, and fires.
Often the only communication available
into a stricken area is by ham radio.

Ham radio is credited also with
many new technical developments of
r'adlo engineering. Experimenting with
h%gh frequency wave propagation, single
side band suppressed carriers, and
many other new developments may be
traced to some amateur.

It may be of interest to know just
where the word ‘*‘Ham’’ originated. It
comes from the cockney English pro-
?‘uncmtion of amateur. They pronounced

Hamateur’’ and this was then shortened
to simply **“Ham.”’

The‘ F.ede ral Communication Com-
. mlss1.on has the authority to class-
1ty anc.l license radio stations and to
{)'rescnb'e regulations for their opera-
hl:In. t}wlxvlth this in mind, and hoping to
FC% bose who are not licensed by the
e ,r gt who have an interest in ama-
st at 10, the MSC Amateur Radio Club
Venierfti'COde and theory classes at con-
.- lmes throughout the week. It is
i m.ary to be able to pass a 13 word
2 inute C.W. (code) test and a basic
 anSmitter theory examination to be
icensed as an amateur.

TA
KING cope IN THE “RADIO SHACK.”

January, 1951

TUNING UP A 350 WATT TRANSMITTER WHILE OPERATING
75-METER PHONE.

At the present time, the club mem-
bership consists of 24 members, 10 with
licenses, and the others working on ob-
taining their licenses through the facili-
ties of the club.

As in the past, W8SH has handled
traffic, originating with students on this
campus to all parts of the world. The
traffic handled so far during this school
year has been quite heavy. Messages
received during the day are sent out as
quickly as possible to various relay
points throughout the country. The club
has direct outlets-to the international
phone net, eastern sea-board net, and
various local nets that are designed
solely for handling traffic. Occasion-
ally it is even possible to contact the
person direct and then two-way commu-
nication is established which is much
the same as a’long-distance telephone’
call.
W8SH calls in daily on the 75 meter
HAN. The HAN stands for ‘‘Hot Air Net'’
and that is its sole purpose. Though the
club does handle many messages, the
members still find time to do a lot of
rag-chewing on the various amateur
bands. (The author does - Ed.)

new service has been added this

term for the benefit of the students.
Located on the first floor of the E.E.
building is a message box whe:re mes -
sages may be dropped for deh'very via
ham radio. The messages are picked up
daily and relayed at the earliest oppor-
tunity. :

During fall term, several' long-wire
antennas were put up. Onc—:‘ is the envy
of every.ham contacted. This antenna 1S
stretched between theold WKAR antenna

Woodshop building to the
el P p (Continued fo page 28)
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RUBBER ROADS

With an increase in the amount of
wear that our highways receive each
year, highway engineers are looking for
a long-lasting resurfacing material. One
of the solutions that has been tried is
the mixing of natural rubber with bitu-
men. This mixture then has a high
melting point and the penetration and
flow are lowered.

Several experiments with this rub-
ber asphalt mixture have been made in
the Netherlands and Java. The rubber
was added in varying percentages ac-
cording to the type of the aggregate and
asphalt used.,

The results of the tests to date in-
dicate that natural rubber added to as-
phaltic paving material, increases the
life of the pave ment, requires less
maintenance, increases the elasticity of
the pavement, reduces its susceptibility
to temperature variations, the pavement
becomes less brittle at low tempera-
tures, and materially increases the co-
efficient of friction of the surface area,
The destructive effect of traffic shock
and vibration is materially reduced
where natural rubber is present in the
asphaltic paving material. The full ex-
tent of these benefits have yet to be de-
termined by future tests.

At present there are several tests
being made as to the brittleness of as-
phalt paving, where natural rubber has
been added to the materials, at below
freezing temperatures, Early results
indicate that there is a reduction in
brittleness which would bring about a
corresponding extension in the life of
the pavement,

In regard to temperature, there is
a study under way on surface films of
ice on straight asphaltic paving vs,
asphalt-rubber paving, Preliminary
tests indicate that asphalt-rubber paving
has a tendency to resist the formation of
an ice film. It has been noted in early
tests that a film of ice occurs at a2
slightly lower temperature where rubber

14

has been added to the asphalt paving
material,

Five strips of asphalt-rubber pav-
ing were laid in North America last year
both in the city and on heavily traveled
trunk lines. In addition to the facts al-
ready known about asphalt-rubber, tests
on these stripsindicate that the distance
required to stop, both on wet and dry
pavement, is decreased. . ‘

Among the potential appllca.tmns of
rubber asphalt are paving of airports,
sidewalks, tennis courts, playgrounds,
and industrial flooring. It als‘o has ex-
isting or potential applications in sea.h.n%
compounds, asphalt roofing and join
fillers.

TALKING OVER A LIGHT BEAM :

Equipment for talking over an in-
visible beam of light between ships at
sea and from airplanes to the ground
with complete security from the ege-
my’'s detection has recently been de-
veloped. .

pThe great advantage of the 11321'“:
beam system is its security from ell
tection as it is not broadcast in a
directions as are radio waves. COdlfig
messages is no longer necessary. Onez
when some opaque object comes betwethe
the transmitter and the receivc—;r Candio
lightbeam be interrupted. Unlike ra te:
the beams do not depend on sepRes .
channels, so communications will no
become jammed. §

TheJ working of the system 1S Vet;Z
simple. The light intensity from i
transmitter is varied in accordanceb\ei‘/am
the frequency of the voice. The e
falls on a light-sensitive recel.V?rd e
distance, the signals are amplifie i
the fluctuations and are then conVesrage
back into voice signals. The 'mes g
can then be routed through the inter
to any location.

%he use of a wide angle beam msallfi;f
the new system useful for ship to The
and plane to plane communicatwn.aJcion
aircraft modelis designed for form wit
flying and to speed communication -
ground and paratroops. (Continued to Pag®
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T he now-common *‘‘Slipstick’’ had its

basic origin back in 1614, when
John Napier, Baron of Merchiston in
Scotland, publicly announced his inven-
tion of logarithms.

The earliest ‘‘slide rule’’ was con-
structed in 1620 by Edmund Gunter, an
astronomy professor at Gresham Col-
lege in London. To arrive at the length
of the scale, Gunter used the principle
of logarithms. However, the scale was
not a sliding rule because it was laid off
by the use of a pair of dividers.

Reverend William Oughtred is the
actual ‘inventor of the slide rule. He took
tl{? Principle used by Gunter, and sim-
glfled it by placing one scale on top of
hzgthgr, rather than end to end as Gunter
el 0n013. In addition to the straight
55 l'}l:'e, Oughtred devised a circular
o y W 1ch.made use of one large and

€ small disc fastened together so as to
allow their rotation.
amt}icillqwmg Oughtred’s invention,
i llngprovement of the slide rule
0 g 57. In that year, Seth Part-
matic’s surveyor and teacher of mathe-
Bad tw’o rnad.e a duplex slide rule that
S _itrlps of wood connected to-
Iy bet\’NWI h another strip running free-
the een th.em. This was much like

nllodern slide rule.

Omr;316}§‘3 an English mechanic named
mercial s;srard made the first com-
use the g, 1de ‘1:u1.e and was the first to
Fule feati:-mzi’ “shding rule.’’ His slide
#barids rxfe gauge points,’ using
Version f asurements and unit con-

actors market on the scale.

e
on thehesl-n.1Verted scale’’first appeared
Tought ding rule in 1697. This was
Was baseou”t by William Hunt. The scale

d on a means of finding length

01 a
rec .

imens; tar}gle of unit area when either
S10n is known

B
Fl‘ancz 1-},116’ Jean Baptiste Clairaut of
» had re-invented the circular

anUﬂr\. e A

1story of the
Siderule

BY PHIL SANFORD
FRESHMAN M.E.

slide rule. This rule was not generally
used until about the middle of this cen-
tury, when George Adams, a manufac-
turer of mechanical instruments for
King George III, brought out a more
complete and convenient form of it,

A lthough up until this time the devel-
opment of the slide rule had gradu-
ally become better, not until about 1775
was its use widely accepted. In fact,
John Ward, in a paper on practical math-
ematics and gauging, wrote, ‘‘The use of
those lines of numbers, so much ap-
plauded and but too much practiced,
which at best do but help to guess at the
truth, and may be called an idle, ignor-
ant way of doing business, if compared
to that of the pen.'' Later Ward ex-
plained that he meant ‘‘pocket’’ rules
only one foot long. However, he did find
some advantage to the one he used. This
rule was six feet long.

Sir Isaac Newton made an important
contribution to the development of the
slide rule. In work on the theory of al-
gebraic equations, Newton used a runner
toproduce greater accuracy in his com-
putations. The runner first became a
regular part of the rule in1775.

That same year, James Watt used
the slide rule to great advantage in his
work on the steam engine. This popu-
larized the use of the slide rule among
English engineers.

William Nicholson brought out .im-
slide rule, particu-

1 and circular types.
In ‘‘Nicholson’s Journal’’ he anr?ounced
the folded scale, as it was devised by
Sylvanus Bevan. In devising the fo%c;.led
scale, the normal scale was ‘‘folded’’ at
the middle so that the ends were to-
gether and was then parted at the fold-
ing point making these separated sec-

i cale.
s the ends of the new s
H (Continued to page 24)

provements in the
larly in the spira
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The Socielies..........

ETA KAPPA NU

The Gamma Zeta chapter of Eta
Kappa Nu has recently been in-
stalled at MSC. The organization
was formed during Spring Term
1950. After receiving the necessary ap-
proval from the executive council and
from the 52 college chapters this chap-
ter had the installation which was high-
lighted by a formal initiation and followed
by a banquet. National officers attend-
ing the installation were Frank Sanford,
President; Dr. Ovid Eshbach, Vice
President; and Alton Zerby, Executive
Secretary.,

To become eligible to join this elec-
trical engineering honorary the student
must be a junior or senior electrical
engineer, must be of unimpeachable
character and have undoubted ability as
evidenced by his scholarship. The
scholastic requirement for a junior is
tobe in the upper quarter of his EE class

and for seniors the upper third of the EE
class.

AMERICAN FOUNDRYMEN'S SOCIETY

\ During the fall term, the Michigan
Foundrymen held their annual re-
' gional conference at MSC. One of

the main attractions was the gray

iron casting exhibit on the second floor
of the Union Building.

CASTING EXHIBIT PRESENTED BY AFS,
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This display is the property of G, W,
Cannon, Sr., a pioneer foundryman from
Muskegon, Michigan. He brought the
collection to this country from Germany,
Sweden, and Switzerland. The display
was arranged by the student chapter of
the American Foundrymen's Society.

The majority of the castings were
made by a foundry company in Wetzlar,
Germany. The major highlight of the
display was the complete table service
of cups, saucers, plates, and cutlery, all
cast in sand. The extremely fine artistic
detail is difficult to reproduce by the
sand casting method, especially when
thin sections are involved.

One of the most interesting castings
in the display was the figurine of St.
Barbara who is the patron saint of Ger-
man Iron Workers and Miners. To cast
this figure, 38 cores and 2 half-molds
were necessary. Mr. Cannon said that
he saw a statue of St. Barbara in qust
about every iron foundry that he visited
in Germany. :

Another attraction was the set of five
pierced panels depicting the ‘"‘Erle
King,’’ a poem written by Johann Wolf-
gang Goethe, an early German poet. The
poem tells the story of a father and child
attempting to escape death by fleeing On
horseback, but in the end death closes
the gap. 3

A large vase which was made 1n
Sweden was rust-proofed by dipping the
casting in a boiling mixture of linse€
oil and iron oxide.

To the layman these castings ar¢
merely objects of art, but to a perSOIel
with a knowledge of foundry, they ?rh
also objects whichrepresent a very hig
degree of craftsmanship.

PI TAU SIGMA

Pi Tau Sigma is a National i
chanical Engineering Hono}‘?rau
Fraternity. The aims of Pi dent
Sigma are: to promote stu be-
scholarship, to further relationships S an
tween students, faculty and the_ P to
fessional men; and to be of serV1C§Ae_
the school and the Department of tive
chanical Engineering by taking an A

Me-
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part in engineeringactivities and
services.

The Michigan State College Tau )

Epsilon chapter was organized in the
spring of 1950, by a group of senior
mechanical engineering students. The
chapter was officially installed in April,
1950, at which time 52 student members
and 4 honorary members were initiated
into the chapter. The honorary members
included Professors F. B. Harris and
J. M. Campbell, Dean of Engineering
L. G. Miller, and Head of Mechanical
Engineering Department L. C. Price.

During the fall term, 24 student
members and 2 honorary members were
formally initiated into Pi Tau Sigma.
The new honorary members are Profes-
sor Womochel of the Mechanical Engi-
neering Department and Claud Erickson,
well known Lansing engineer.

A banquet in honor of the new mem-
bers, was held at the 1861 House in
Lansing. The guests, totalling close to
one hundred, enjoyed the talk given by
the main speaker, ‘‘Bill’’ Otto, of the
Lansing Chamber of Comme rce, and
talks .given by the honorary members.

. Eligibility for membership in Pi Tau
Sigma is based upon scholarship as well
as those personal characteristics that
are requisites of all good engineers.
Mechanical Engineers, you are invited

tO‘ become eligible for membership in
Pi Tau Sigma.

AMERICAN SOCIETY OF
MECHANICAL ENGINEERS

@The guest speaker during fall

term' was Mr.A.C.Pasini, nation-
al vice pPresident in charge of

Soci tREgion 5. His talk was ‘‘Our
jectieY - Mr Pasini outlined the ob-
Ves of the senior mechanical engi-

rgl:g::;%- SOCiEftY and urged all students
Witk s smg‘ this year to become affiliated
gineers €nior group. This will save en-
belon tmOney because those who do not
quireg t0 the student chapter will be re-
Otheo pay $_1.0 more to join.

pithle ;‘;ctwﬂzles for the term were a
e :f dflnce at Grand Ledge and a
tiong ** Time movie, ‘‘Public Rela-
trYAwisﬁesker from the television indus-
E ;’P.Tesented during winter term.
ring a portable television

Toadcasti
iy sting and receiving setup for a
Onstration.

January 19z,

ENGINEERING COUNCIL

= The officers for this year are:
Roland Carlson, President
Darwin Grote, Vice-President
Bill Throop, Treasurer
Frank Dillon, Secretary

The Engineering Exposition, which is
sponsored by the Engineering Council,
and with aid from the various societies
will be held on May 11, and 12 this year,

TAU BETA PI

President Jim Jursik made the

annual Tau Beta Pi slide rule

award to Elvin Tuttle, freshman

engineer of last year with the
highest point average.

William Guntrum's winning thesis
‘‘Electronics in Industry’’ was selected
by the chapter to be sent to the National
Headquarters for competition with other
chapters of Tau Beta Pi.

TAU BETA Pl INITIATES.

cts for the organiza-
ormation about
publication of
d installa-
Beta Pi on

Suggested proje !
tion were promotion of inf
Tau Beta Pi to freshman,
a news letter twice a year an
tion of a monument for Tau

campus.

AMERICAN INSTITUTE OF
ELECTRICAL ENGINEERS

The last meeting of the fall term,

the AIEE heard a very infox:mative
talk, ‘‘Electrical Measuring In-
given by Mr. T. S.

struments”’’
Cawthorne of Cawthorne Instrument Co.,
Detroit.
Tentative plans fo

include an inspection .
E(C)blille, a talk by Mr. Skamser on Place

ment Office procedure and job interv1erw§,s;
Mr. Beatty of Consumers }}:ov;iter-
scheduled to talk on : WhatEt eineer."
viewer Looks for in a Young Eng

r the winter term
trip through Olds-
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R.E.OLDS

AUTOMOTIVE
PION

EER—

BY CHARLES E. PAUL, SENIOR E.E. AND WILLIAM M. THROOP, SENIOR S.E.

During the ninteenth century auto-
motive pioneers were busy perfect-
ing the ‘‘horseless carriage’’ which was
destined to become one of the greatest
inventions of that era. One of the many
men workingon this project was the late
Ransom Eli Olds. Here are some of his
experiences while he was working on
improvements of the automobile.

By 1880, when young Olds had
reached fifteen, he had already become
quite a dreamer. As a boy, young Ran-
ny, as he was called, was always inves -
tigating things that were mechanical.
Almost from the time he could walk he
had spent his spare time rummaging in
the dark corners of his father's small
shop in Geneva, Ohio. In the shop he
found tiny pieces of scrap metal that
We€re more precious to him than dija-
monds. He would take this metal and
twist or hammer it into workable parts

conceived ideas for his first steam
carriage.

As a source of power for his new
carriage. Olds invented a steam boiler
that obtained its heat from gasoline. He
tested it by attaching the boiler to a
small skiff taking trips up and down the
Grand River in Lansing. Although the
invention worked remarkably well, Lan-’
singites were saying, ‘‘If that wild Olds
kid keeps fooling with steam he will blow
himself to Hades.”’

Shortly thereafter Olds started work
on a steam automobile. At first he Wéts
laughed at. by the men in his fathers
shop. They predicted that the contrap-
tion he was building would never w.ork.
However, in the face of this skepticism,
he diligently worked on his idea.

QOne spring evening in 1886, Olds
completed his first steam automo-

bile. Rather than take the chance of his
friends making fun of him for being 2
failure he waited until early the next
morning before testing it. At 3 A.M.
Olds awoke and went to the machine shop
where he kept his carriage. As he cau,-’
tiously wheeled the ‘‘*horseless carriagé:
out of the shop and made a few lastmin-
ute adjustments while the engine W23
building up steam, the momentous ques-

which he could use,

One day while he was taking care of
the family horse he began dreaming how
wonderful it would be if a person could
design an engine that could be hooked to
a carriage, the reby eliminating the
Olds thought that if steam could
be used to Propel boats and trains why
could it not just as easily drive a car-

horse.

L L) .t
riage . tion kept haunting him .......... Would 1d

Sometime later the Old's family work?®. Up to this point the test o
moved to Lansing, Michigan, and Ran-

e
gone according to plan. He had .Comr
this far without awakening his family 20
his neighbors and was wise enough

som became g3 pPartner in his father’'s
business, It was here that Olds

= SPARTAN ENGINEER



schedule the test at an hour when the
streets were quiet.

The streets of the immediate vicini-
ty were very quiet until R. E. began to
work the clutch on the ‘‘horseless car-
riage''. Suddenly the streets reverbrated
with inhuman
grinding together. In a cloud of smoke
the carriage jumped and jerked and then

sounds of metal parts

went rumbling down the quiet village
street, After traveling two blocks,
awakening countless sleepers, and
causing a milk horse to run away, the
engine came to an abrupt stop.

Olds was immediately surrounded by
irrate citizens who made fun of him
and wanted to know why he was perform-
ing the test at this peculiar hour. While
he was sitting upon his carriage waiting
for the engine to again build up steam
R.E. was accosted with insults. Never-
theless, once again he put the carriage
into gear. The carriage shook and out of
a cloud of steam Olds began his trek
back to the machine shop. ‘He created
a horseless carriage that would run
Perhaps only a few blocks, with its de-
fects, but it had operated under its own
power,

That morning at breakfast Olds was
teased by his brothers about the defects
of his invention. Later that day, after
the workmen in his father’s shop had
gone home, he took the canvas off his
carriage and began dismantling it. His
father, who remained in the shop,
Yiatched with interest. Finally he said,

Somehow, R.E., I didn’t think you'd
glve;n up this wild idea of yours, but I see
You're tearing the thing down"’.

misix?tf'r realized that his father had
sai, “YP et?d his gesture. Finally he
! ondng eIS:, I'm tearing it down, but only
improve ve thought of some obvious
ol bments. Before long I'll be put-
do it wina;k together again, and when I
i € a much better vehicle’’.

realize;rthnumerous rebuildings Olds
Tor in cal at ht? had made a serious er-

culating the power necessary

January, 1954

to drive the carriage. In order to get
the necessary power he would have to
build a larger boiler. Another weakness
was the gear arrangement. The crude
gears had been responsible for the noise
that had awakened every family for
blocks on his initial venture. With these
improvements in mind R.E, set upon the
task of achieving them.

By 1890, the second steam automo-
bile began taking shape. This auto-
had a larger boiler and more refine-
ments than the first steam carriage. At
the appointed time he rolled this second
‘‘horseless carriage’' into the street.
As the crowd gathered R.E. began mak-
ing the necessaryadjustments. After is-
suing a warning for the spectators to
stand back the younginventor opened the
throttle and the vehicle began moving
forward.

This attempt was different than his
first. The carriage did not lurch for-
ward as-before and the grinding of gears
was not as noticeable. After traveling a
few blocks and gaging his trip according
to the amount of steam he had built up,
Olds started back to the shop. Arriving
at the shop with little steamto spare and
knowing he could travel little farther, he
decided to quit for the day.

Olds was immediately approached
by a reporter from the local newspaper
who said that he would publicize the in-
vention. This was big news as there was
no successful inventor of a ‘*horseless

* before this time. The public-
a patent medi-

England bought

carriage’
ity was international and
cine company in London,
this second carriage for use in Bombay,
India. :
By 1893, the Olds Gasoline Engine
Works was producing gasoline en-
gines in quantity. After Otto dev'elo}?ed
the four cycle engine with illuminating
uel, Olds started a search to
as in the internal combustion
a mixing

gas as a f

use liquid g :
Finally he devised

engine. ; ;
valve or carbure tor which split t}'xe

iqui i i fine particles 1n
liquid gasoline into ((I:)ominuod giitiin
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WORKSHOP WHERE THE FIRST OLDS ENGINE
WAS BUILT.

<< The Bust Thong o Whee” “Morhing fo Watch but the Road, **

¥ his gracetul amd practical -\un.:mﬁk-ﬂlb' Mghest awards in the 1 y
of six horses at an average cost of 415001 o and the .\'c:lm\‘oflk‘flsmnd .MR Chicago
miles). Bourd alone for one horse costs §180.00 H1® cliability
economy s very evident. L of o is sienalich G
The Oldsmobilise has the atisfaction et tong; operated plicity its ¥
chine is always resdy. fts practicability m ¢ ...m"d"'".'llﬂnﬂyy m.::t‘,d..’. |
B Verk Auto, Show and e B

WIOE IT; call on any of
e

IR ] OLI - - - 886.
FIRS LDS GASOLINE STEA CAR BUIL
T A N TEAM CA ILT IN 1886

Apv:kﬂsmﬂ“&nm IN p—
FIRST AUTOMOBILE J SATURDAY EVENING POST.

OLDS MOTOR WORKS, DETROIT -

FIRST F
ACTORY FOR BUILDING MOTOR VEHICLES.
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Autompile Scenes

the
Lark1900°

THE OLDS MOTOR WORKS,

SECOND AUTOMOBILE BUILT BY R. E. OLDS.
IT WAS LATER SOLD TO A MEDICINE COMPANY
IN INDIA,

A MASS PRODUCTION ASSEMBLY LINE AS IT APPEARED IN 1901.

DETROIT - DESTROYED BY FIRE IN 1901.
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R.E. OLDS

(Continued from page 19). .
combination with air. This mixture pro-

vided far more power than the illuminat-
ing gas. Olds started investigating the
possibility of putting the gasoline engine
on wheels,

R.E.knew that the finished gasoline
powered vehicle would need abody simi-
lar to that of the ‘*horseless carriage’’.
Finally the automobile began taking its
final shape.
provided instead of steel rims. Two
seats were installed and the vehicle was
equipped with gears to move in both for-
ward and reverse directions.

After Olds had run into considerable
financial difficulties in Lansing he was
promised support in Detroit. A site for
a newplant was purchased, a three story
building erected, and the Olds Motor
Works was moved to Detroit,

A new car was designed which
weighed scarcely 700 pounds. The en-
gine was of the single cylinder, four
cycle type. A metal chain transmitted
the power from the engine to the axle.
It had two forward speeds and one re-
verse. The front of this car curved up -
ward and this new model soon became

known as the Curved-dash Oldsmobile
Runabout,

Hard rubber tires were

It was while in Detroit that Olds

started building cars on the principle of

mass production. Howeve r, shortly

after this mass production was started
the entire plant was razed by fire. One
of the workers managed to save one of
the Curved-dash models as well as the
drawings and specifications. Olds was
imme diately offered the State Fair
Grounds at Lansing as a site for another
plant. This would be given to the Olds
Motor Works at no cost and since many
buildings were available it was a great
incentive to return to Lansing. After the
change back to Lansing, production was
resumed almost immediately.

At the age of forty R. E. found him-
selfa minority stockholder in the compa-
ny he had founded. He had been assum-
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ing the duties of general manager, byt
now his policies were being questioned.
The shift of policy was not due to a su-
perior knowledge of engineering, but be-
cause of the amount of stock held by out-
Mr. Olds told the board that
they were free to choose a new general
manager. This removed him from the
automobile business which he had worked
so hard in creating.

In 1904, Olds was approached bya
group of citizens from Lansing that pro-
posedthe establishment of a second auto-
mobile plant in Lansing.

side men.

After a time
another company was formed which was
to be known as the REO Motor Car
Company, taking its name from Mr. Olds
Soon an 800 foot, two story
building was erected and REO cars were
being produced in it.

,

initials.

During his entire career, he never
forgot a friend. Once, in 1887, when
the newly organized Olds Gasoline
Engine Works was experiencing a fi-
nancial crisis, R. E. was able to obtain
a small loan from Professor R.E.
Kedzie, a chemist at Michigan State Col-
lege. R. E. repaid the loan in full, but he
never forgot.

Thirty years later, Dr. FrankS$.
Kedzie, a son of Professor Kedzie, was
president of the same institution.' A
disastrous fire de stroyed the engineering
building, leaving Dr. Kedzie confronted
with a difficult situation.

The college was faced with the loss
of many students, for there were 10
funds to replace the facilities destroyed
by the R. E. Olds came to the
rescue almost immediately.

On June 1, 1917, the Olds Hall of
Engineering was formerly dedicated.
The cost was $121,422.00 -- more than
121 times the amount R. E. had once€
borrowed from Dr. Kedzie’s father. :

Through the efforts of men 1?ke
Ransom Eli Olds the automotive .1n-
dustry has, from a humble beginning
grown to one that equally ranks with the
largest industries.

fire,
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partners in creating

For 81 years, leaders of the engineering profession

have made K & E products their partners in creating emasialy pRad, 2
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the technical achievements of our age. K & E instru- : 7
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ments, drafting equipment and materials—such as the T+ SHERARDUCT * SHERARDUCT
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Experience, they say,
: is the best teacher. But
you can avoid one pitfall if—
from the very start—your wir-
ing specifications call for
Sherarduct Rigid Steel Con-
duit. It has meant “perma-
iReg. U.S. Pat. Off. nence” and “quality” to the
electrical trade for more than

KEUFFEL & ESSER CO. .
40 years because it is proc-

EST. 1867
essed to meet all the require-

NEW YORK * HOBOKEN, N. J.
Chicago * St. Louis * Detroit ments of an outstanding

San Francisco ® Los Angeles ® Montreal conduit

@ It is made of Spellerized steel
for a fine, even texture.

@ It is Sherardized by alloying

w ! zinc to steel to give it rust-

‘ LL SEE YOU resistance and life-long pro-

tection. Zinc is applied so

smoothly that even the threads
are protected.

| N TH E ‘ @ It is treated with Shera-Solu-

tion enamel to give it smooth
surfaces and acid-resistance.

AP Rl L 1) You can always expect a

feather in your cap when you

1 specify the installation of
l SSUE Sﬁerarduct. It will “last as
long as the building stands.”

O F Sherarduct is but one of many
outstanding products made by

National Electric—a reliable

T H E source of supply for any elec-
’ trical roughing-in materials
that you might need.
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with Genwine mEORTED

CASTELL load MOW!

Why wait until you graduate?
Start using the Drawing Pencil
of the Masters today- th,
free-flowing, grit-free CASTELL,
accurately graded in 18 un-
varying tones of black,7Bto 9H.

[CASTELL (& uS.

—
=

YOU CAN AFFORD CASTELL—
because it outlasts other pen-
cils, hence is more economical.
In oddition, you get the per-
sonal satisfaction of superior
craftsmanship that only
CASTELL gives. Unlike ordi-
nory pencils, CASTELL sharp-
ens fo a needlepoint without
brecking.

AW FABER hit

Ask for CASTELL ot your book
store. Don't ollow yourself to
be talked into using a substi-
ftute. CASTELL is o life-time
habit for up-and-coming Engi-
neers,

® FABE. R-CASTECe
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HISTORY of the SLIDERULE

(Continued from page 15)

While most of this development was in England,
France did contribute some to the development of
the slide rule until the time of the Napoleonic Wars,
In 1815, Peter M. Fuget, a French physician,
invented the log-log scale. Such a scale was not
practical then, but came into use after several
‘‘inventions’’ by the French and English. In 1821,
Lenoir popularized the log-log scale by inventing a
machine to divide it. His machine greatly increased
the accuracy of the scale, which previously had been
divided by hand.

Amedee Mannheim introduced the Mannheim
Slide Rule in 1851. Although he designed his rule in
1850, he publicly announced it the following year in
a publication called Modified Calculating Rule In-
structions. At the time, the 20-year old Mannheim
was a French artillery officer at Metz, a fortress of
Alsace-Lorraine. The French artillery adopted
Mannheim’s rule for their use, and named a firm to
manufacture them.

It took an Italian to popularize the Mannheim
rule. In 1859, a book written by the Italian Sella
highly recommended the Mannheim rule, and soon it
came into general use in Europe. However, Englar}d
did not begin to use ituntil twenty years later and in
the United States ten years after that.

The United States began to recognize the Mann-
heim rule about 1881, which coincided with the in-
vention of the first cylindrical slide rule by Edwin
Thacher. But the use of the slide rule did not .be-
come really popular until 1890. About this time€
William Cox began work on the slide rule. Taking
the Mannheim rule as a standard, Cox started a 1ong
campaign of propaganda and ‘‘education’’ in the New
York publication, Engineering News. He wrote anty
cles describing the Mannheim rule and told of it
value and importance to engineers and technical
workers. In addition, he obtained several pa"ents
to variations of the Mannheim rule, and in “?91
wrote a manual of instructions for use of the slid®
rule. Also, Cox patented his duplex slide rule}.(
Based on the principle used by Seth Partridge bac
in 1683, and using a variation of the Mannheim rule
Cox’s rule was the immediate forerunner of the
popular polyphase duplex rule.

All of Cox’s rules were manufactured by Keuﬁe.l
and Esser, and several times they PUbliShed afg r?.l
vised his slide rule manual. In 1908, K& E brought fc)he
the log-log duplex slide rule, and more recently
log-log duplex decitrig variation, to complete
list of slide rules of standard form now in usé.

U t- . . urCh
ntil engineering students are able to pes of the

one of the new electronic computing machin this
Pocket‘ variety, they will have to continue to ot
invention of three centuries ago.

ase€
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Buildi ; :
B‘_i'dx'ef.’scl:;::lrsth.ﬂmencanized Prestressed-Concrete
of the brid which exceeds designed load capacit;
fore 1o R&:g;r(aeteslsafely on the unfinished spzr);
P"ﬂ!ﬁ;’ing i slab has been laid or lateral

e bridge, loc Y i i

K , located in Madis
N feiesd 3 B ot Bl

.. y a i i >

¢Pt. under supervision (ljonEde:')i:mé Hll(%}g:sy

County Engj
Breeko Block & Tl g e blocks by Nashville

Swingi
4y fOﬂ:‘lgtht:ﬁedzsls‘embled

only 11%” dee;

o fconcrete beams into place
or the bridge. Beams are

American;
‘anized P
Balvanizeq restressed Co
y o ncrete e i
Of“sned ﬁ(linécsl ?N_Wn steel wire rr;;;lé)yss se[::lllal
nF"_ummu which t is these recent Roeblinpd y ly
Ctiog, make possible this type %f ec‘oen-

Atlanta, 934 Avon Ave. * Boston,
3253 Fredonia Ave. *
Houston, 6216 Navigation

to build a span in5 Juys

at only $2.00 per square foot

d-Concrete Bridge in the United States
designed for a 15-ton load, was of an
ed of construction and
foot. With the experience gained, it is esti-
be built will be erected in five (luys—rcudy

for traffic in 14 days—and at an even lower cost.
blocks

IN OCTOBER the first Prestresse
was put in service. Its roadway,
entirely new design which permitted amazing spe
cost only $2.00 per square

mated that similar spans to

s formed of machine-made concrete

laid horizontally with mortar joints. Two Roebling Prestressed-Concrete
Galvanized Strands running through ]ongitudinul holes in the blocks were
placed under tension, converting each beam into a self-contained mono-
lithic concrete unit. After the beams were erected in place, the span was
covered with a continuous, mesh-reinforced concrete slab and laterally
prestressed when the concrete had cured to strength.

Americanized Prestressed-Concrete, employing special cold drawn steel
wire and specially designed fittings, is an exclusive Roebling development.
It makes available a new construction material with an exceptional strength-
weight ratio...a material economical in itself and a real time~.suvcr! Its
potentials quickly recognized, it has already been adopted in S(j'\'e.rul
structures, including use for floors and roof of a large commercial building
now under construction.

The Roebling engineering sta
problems connected with new a

4 2
o o e Tloy 15 ROCOIRG.!
R

AND WIRE PRODUCTS . . -

The span is made up of beam

ur engineers work out
essed-Concrete.

ff is ready to help yo
pplications for Prestr:

PANY, TRENTON 2, NEW JERSEY

JOHN A. ROEBLING’S SONS COM
W. Roosevelt Rd. * Cincinnatl,

. % Chicago, 5525
51 Sleeper St cag 2 4801 Jackson Sk ¥

701 St. Clair Ave., N.E.
: .216 5. Alameda St. * New York, l? Rector St.
Seventeenth St * Seattle, 900 First Ave., 5.

Cleveland,
Blvd. * Los Angeles,
San Francisco, 1740

* pPhiladelphia, 12 $. 12th St. *
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NEW DEVELOPMENTS

(Continued from page 14)

For ship to ship contact the receiv-
ers are mounted on the deck for clear-
ance in all directions. Gyroscopically
controlled mounts may be used to keep
the instruments steady and aimed at the
other instrument even in the heavy use.

A portable unit has been developed
for field use. This transceiver may be
carried and operated easily by one man,
and the wide angle beam makes it useful
in contacting both tanks and planes.

The new system uses a gas dis-
charge light whose intensity can be
varied electrically to carry the voice
communication. One source use in the
transmitter is the caesium vapor arc-
lamp operating in an atmosphere of
argon gas. The resonance light from
the lamp is similar to that emitted by
yellow sodium vapor-lamps used for
street lighting, except that the caesium
vapor arc-light is justbeyond the visible
range in the near infra-red region.

TURBO-HEARTH

Details of a new steel making pro-
Céss were presented recently to the
American Institute of Mining and Metal-
lurgical Engineers,

This process, called the ‘‘turbo-
hearth,”’is to be capable of making open
hearth-quality steel in 12 minutes with-
out using external fuel,

The hearth chamber in which the
steel was experimentally produced, is
shaped like a large coffee-maker, built
of heavy steel and lined with basic brick
which can stand temperatures as high as
3000 degrees F. It is suspended on trun-
nions so that its spout can be raised
during the heating period and lowered
for charging and to pour of the finished
steel into ladles or ingot molds.

Like the Bessemer converter,
‘‘turbo-hearth’ steel is made without
the use of external fuel. The heat is
provided from chemical eénergy obtained
f'rom the burning of the impurities in
.11quid iron with a blast of air. The air
in the ‘‘turbo-hearth’’ is applied from
the sides at the surface

The experimental
was cast into ingots, r
and subjected to te
strength, bending, str
In all these te
behaved 1like open h
Same composition.

olled into plates,
sts for tensile
ain aging and im-
sts the new steel
earth steel of the
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The *‘turbo-hearth’’ development is
regarded as especially important be.
cause it provides a steelmaking method
that is fast yet flexible. A hearth of 30-
ton capacity is capable of making much
more steel in a day than a 225-ton stand-
ard open hearth furnace. Hearths may
be used as the demand for steel warrants
it. Most significant is the fact that oxy-
gen may be added to the standard air
blast and still further speed up the pro-
cess,

NON-FERROMAGNETIC SYNCHROTRON

A new atom smasher expected to
produce X-rays of 300,000,000 volts,
was announced as being successful in its
first phases of operation.

This new machine is known as a
‘‘non-ferromagnetic synchrotron,’ and
was built for the Office of Naval Re-
search. Although it has been opel"ate.d
only to the million-volt range .1t is
expected to be running in the higher
ranges very soon. :

The new atom smasher is designed
to eliminate the large iron-core electro-
magnets that are commonly used in
devices. In the place of these large
electromagnets have been put spec1a}iV
designed coils of wire. These C‘OIZ
carry the heavy load, and are containe
in a steel, evacuated tank. The vacuum
produced in this tank is equal to oneé
billionth of an atmosphere or better.

Physicists believe that synchrotlionfj
of this type may be used in tl'le acceler
ation of electrons up to a billion volts.

LUBRICATED SKI'S

American ski champions may ;est
new records through the use Of s ld
made of micarta, the same plastic use
in Army helmet liners during the wal..nd

Micarta has a high gloss ab
smoothness and is best lubric'ated }-’
water. It is this water lubricating I;:‘c’e
perty that makes micarta a g°.°d surbot_
for skis. By actual test the micarta than
tomed skis have proved to be fas‘tel'
the best skis made entirely of hlckorl)r-th

Micarta is made of layers Of.c:n
saturated with a synthetic rgﬂgeing
pressed under heat. The plastic ing in
lubricated by water, and the ski beil e
constant contact with the snow.keef;ans
ski lubricated at all times. This n;ces-
not only more speed, but also no r; SnoW
sity for waxing, except in very Wed siis,
conditions. The micarta-bottome ishe
neednot be sanded, regrooved, refu:)lrma
or relacquered over years of D
Service,

cDARTAN ENG|NEER



New t s
elevision mi
microphone, deve y
I , developed at RCA Laboratories, virtually vanishes when in active use

ﬂﬂM/}ly /%2/0,05006 /s Hhe st shine

,':(::\ \\r::]:(}( 1t, now you don’t! RCA’s

visible w}.](xlyllngt,]mm.'opho"('” is plainly

a television )?fndmg ot

S S(‘(’Ingl ;1 ormer stand before it
s to disappear.

Calle “g

Cr(lph(md t'h(" Starmaker,” this RCA mi-

tai e is little larger than a big f
sin pen ; ge an a big foun-
e g m .land principles of design
blend & Witz( ern camouflage techniqﬁes
an artist’s ¢ i 1
0 clumsy “ml a ts. clothing. There’s
tion frop. t} e 'to distract your atten-
i als 5 < 1e artist’s performance—and
a superbly sensitive instrument.

January, 1957

RADIO

arch carried out at RCA Lab-
oratories, the “Starmaker” microphone picks
up sound from all directions—hears and
transmits every sound the human ear can
detect. It’s not only small and almost invis-
ible. but it’s also one of the most efficient
microphones ever devised.

Through rese:

3 o

See the latest wonders of radio, television,
and electronics at RCA Exhibition Hall, 36
West 49th Street, New York. Admission is
free. Radio Corporation of America, RCA
Building, Radio City, New York 20, N. Y.

World Leader

e—

Continue your education
with pay —at RCA

Graduate Electrical Engineers: RCA
Victor—one of the world’s foremost manu
facturers of radio and electronic product
offers you opportunity to gain valuable
well-rounded training and experience at |
h opportunities for ad

a good salary wit
ly five of the many

vancement, Here are on
projects which offer unusual promise |
o Development
ceivers (including broadcast,
and FM circuits, television, and phono ‘

and design of radio re
short wave

graph ¢ ombinations ).
¢

e Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems
e Design of compone nt part
loudspeakers, capacitors.
and design of new re
ucing methods

power, cathode

s such a

coils,
e Development
cording and prod
o Design of receiving
and photo tubes
ional Recruiting Divi |
Tersey

ray, gas
Write today to Nat
sion, RCA Victor Camden, New
Also many uppnrtunilim for Mechanical
and Chemical Engineers and Physicists.

GORPORATION of AMERICA
jn Radio — First 1 Television
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W&8SH

(Continued from page 13)

television tower on the E.E. building.
The antenna itself is 400 feet long, and
averages 150 feet high. A new ten meter
beam antenna also has been mounted
which is 120 feet high. Upon the com-
pletion of the ten meter transmitter, we
hope to be able to handle our foreign
traffic direct.

The club’s location is very advan-
tageous in case of any emergency, and
is prepared to go on the air to handle
any emergency traffic within an hour.
The emergency equipment includes a
portable motor generator which supplies
the power to run the transmitters, re-
ceivers, and other equipment in case of
any power failure., The faculty of the
Electrical Engineering Department have
been very cooperative in carrying out
this emergency program,

During times of disaster--floods,
ice storms, typhoons, etc., when tele-
phone and telegraph lines are down the
amateurs provide very valuable radio
communications to direct repairs and
keep transportation coordinated. The

amateurs provide communication for the
Red Cross, civic officials, police and
fire departments, telephone and tele-
graph companies, broadcast stations,
railroads, and for private citizens. This
will now be possible with the new emer-
gency program set up by station W8SH,

Ham radio is not all work and many
of the fellows get great pleasure
from contacting some ham and talking
with him for lengthy periods. From this
experience comes valuable training for
times of emergencies.

With new developments continuously
being made in radio communication, the
amateur radio operator must keep
abreast with these developments. We
believe that through the club members
having a coordinated program, W8SH
will continue to be well known in ama-
teur radio circles and will continue to
uphold the best standards of amateur
radlc')I:he MSC Amateur Radio Club cor-
dially invites any person inter'ested 1rl:
amateur radio to visit the radio sh'ac1
located in the tower of the Electrica
Engineering Building.

FOR ACCURATE, LONG MEASUREMENTS

SELECT THE 11y pcy

CHROME-CLAD

“ANCHOR”
STEEL TAPE

Popular for heavy duty
work on oil field, steel
mill, or heavy construc-
tion jobs. Built with
greater durability and un-
usually large easv-to-read
figures. The Anchor fea-
tures: patented Chrome-

?.i',l:'iilu'f!;;““ DY)

Clad non-

glare finish
that won't
chip, crack,
peel or cor-
rode; finest genuine leathey hand-stitched case; “'instan-
taneous” readings. Engineers who know specify Lufkin.

108

BUY
UF 7, TAPES * RULES « PRECISION TOOLS
KIN FROM YOUR HARDWARE pEALER

THE LUFKIN RULE co.

SAGINAW, MICHIGAN . New York City

* Barrie, Ontario
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NEW OMNIVERSAL

MILLING
| MACHINE

H research
Designed for toolrooms, experimental and

" selli kne:
laboratories the No. 0 Omniversal with swivelling

ns of
£ — . nd accurate mea
Omniversal Milling Head provides an easy a of tho wirk

e and

obtaining both simple and compound angular seﬁings' S
— often permitting complete precision machining ofa Ple“fw e
relocating it in the holding device. Brown & Sharpe Mig.
Providence 1, R. I., U.S.A.

BROWN & SHARPE ™
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A gun barrel made of glass...
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High Voltage Engineering Corporation,
manufacturers of this generator, at first had
difficulty finding a high-voltage electrical in-
sglating material for the gun barrel, a mate-
rial that would stand electron bombardment
hour after hour without breaking down. The
answer to their problem was a glass selected
from the many developed by Corning to meet
exacting electrical specifications.

Providing glass for medical research is not
new to Corning. Since the early days of
X-rays, glass by Corning has played a vital
part in the development of X-ray apparatus
—transmitting glasses for tubes and absorb-
ing glasses for shields. And Pyrex brand lab-
oratory and pharmaceutical glassware has
served medical science since World War L.

Throughout industry, Corning means re-
search ing[ass——rescarch that has contributed

in countless ways to better products and

processes, and through them, to better living

for us all.

That’s why we suggest—
ge and concerned with imprc
at you consider glass, a
material of pructicully limitless uses. And
should you want to know more about
Corning electric hundreds of
other glasses Cornin u'll
write us before your planning reaches the
blueprint stage. Corning Glass Works,

Corning, New York.

when you're out of

colle yving prod-
ucts or proccsscs—-lh

al glasses, Of the
g makes, we hope yo

CORNING

means research in gloss




PLASTICS

(Continued from page 7)

products. The development of proper
molding machines has been a difficult
task but great progress has been made.
Where a few years ago a 200 ton mold-
ing machine was considered large, 500
ton machines are now commonplace.
There are four major molding methods
in use today: compression, transfer,
injection, and extrusion.

As the name implies, compression
molding is done by compressing the
plastic compound between the two steam
heated halves of the mold. After a short
lapse of time to allow for curing, the
mold opens automatically and the fin-
ished piece is ejected. This method is
largelyused with thermosetting plastics.

Transfer molding is a newer pro-
cess which is quicker than compression
molding. Here the plastic compound is
melted in a container above the mold,
which is similar to the compression
mold. The melted plastic flows down
into the mold where it goes through the
curing process before being ejected.
This method also is used for thermo-
setting plastics.

The injection method uses thermo-
plastic plastics to achieve a higher pro-
duction rate than any other molding
technique. The plastic powder is fed
into a heated cylinder where it melts.
A plunger then forces the melted plas-
tic out into a multiple mold which is
kept cold to hurry the hardening. No
time is necessary for curing in this
process.

Extrusion molding is used to make
plastic rods, sheets, tubes, filaments,
conduits, and similar shapes.
The melted plastic compound is forced
through a die and as it comes out of the
machine it is picked up by a conveyer
belt. After the plastic has cooled by
water or by air ducts, it is cut into the
desired lengths.

W hile plastics can never succeed in
replacing iron, wood, or glass com-
pletely, there are some things which
they can do much better than with other
materials. Their present success has
proven their value and worth in this era,
With such merits and potentialities, only
an illustrious future can be foreseen for
plastics.

Established 1910

LINDELL

DROP FORGE COMPANY

Manufacturers of

HIGH GRADE DROP FORGINGS
2830 South Logan

Telephone 4-5403

Incorporated 1923

Lansing 3, Michigan
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Drill Night

From a point high on the campus, a radar beam searches
the sky. Lights burn in classrooms. Khaki replaces tweed and
covert for the night as college men assigned to Reserve units

study the machines and methods of defense.
Preparedness is the order of the day.

And the Bell System stands prepared. In five busy years,
we have added more than 12,500,000 telephones. Many improve-
ments have been made in the quality and speed of service. Our
force of highly skilled, experienced men and women has been
greatly enlarged —and now numbers more than 600,000.

A nation in a hurry goes by telephone. This country has

the best telephone service in the world.

BELL TELEPHONE SYSTEM
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KINESCOPE

(Continved from page 9)

T be phosphor used in the screen of
this tube is a mixture of blue-emit-
ting zinc sulphide and yellow-emitting
zinc cadmium sulphide. This combina-
tion, when properly manufactured,
blended, and applied to the kinescope
face plate, is a very efficient emitter of
white light.

A graphite conductive coating is
applied to the inside of the glass neck
section from the flared end down to just
beyond the middle of the tubular section.
This coating, shown in the figure, con-
nects with the metal cone and is the
conductor which maintains the inside of
the glass neck section at the same po-
tential as the metal cone. The screen
and the conductive coating are baked to

insure their adherence to the glass sur-
faces.

T he electron gun is sealed into the
bulb assembly and the tube is then
exhausted by a straight-line exhaust
machine initially developed for the
10-inch kinescope. The base is ce-
mented to the tube neck. The cathode is

s a perfectly centered

et ortant to

conductor imp

long cable life?

n can be any

i tio
- Mo S :ts thinnest

tronger than 1 '
Sspo’c .gS'mce ordinary extrusion

methods cannot rel;ably
produce uniform thlck—
nesses, Okonite wires
are always made by the
strip insulating progess
——the only method which
guarantees a perfectly
centered conductor fﬁee
from "trouble spots.

Y

NEW JERSE
OKONITE COMPANV. PASSAIC,

THE

aged to stabilize emission and the tube
is then tested.

Externally, the tube receives three
different coats of paint: The first is a
conducting paint applied to the metal rim
used as the anode connector; the second
is applied to the main cone as a decora-
tive finish; the third is an insulating
paint applied to the flared part of the
glass neck section. This coating pre-
vents electrical leakage between the
anode and the deflecting coils under
conditions of high humidity.

A common problem of early tele-
vision tubes was that of the ion-spot.
The ion spot is a dark discoloration
which may appear on the screen of a
cathode ray tube using magnetic deflec-
tion. After operating for a period of
time, the spot is the result of deteriora-
tion or fatigue of the screen phosphor in
the area bombarded by the relatively
heavy negative ions in the beam. Ever
since this problem has been recognized,
attempts have been made to prevent
these ions from reaching the screen.

Such attempts have wusually been

concerned with removal of negative 1ons

from the beam. The principle used has
(Continved to poge 34)

What is

“TOLERANCE CONTROL” ..

. in a bearing

You don’t want tolerances toolgr?:tﬂo) ;n
and you don’t want tolerances ¢ ost fory
the job demands. But you want ==
sure that tolerances are right . A v
always properly controlled . At o
meet established standards.
ceaseless vigilance in every stag Ay ot
duction assures complete contr;_) balis
erance throughout the mant acturl

: a.
cycle. SCSF Industries, Inc., Ph;m

SKF

Ball and Roller Bearing$
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Build Confidence

by ARCH COOPER
Manager, Empire Region
ALLIS-CHALMERS MANUFACTURING COMPANY
(Graduate Training Course—1909)

You NEeD the confidence that comes
from wide experience, whether you
intend to be a salesman, designer, re-
searcher, or production
man. Confidence based
on knowledge is one of
the greatest assetsanen-
gineer can have. Here is
what I mean.

You may visit a mine
with the idea of talking
about crushing equip-
; ment, but find that their
engineers have an electrical problem. Or
you may visit a utility to talk about elec-
trical equipment and find that they’re all
excited about a pump break-down.

Offer All-Around Help

Ca(;lyouhelp.them?Orareyoujustanother
Ee 'dler who is taking their time when they

ave problems on their minds. In my work
Icall'on electric utilities, cement plants
E;T:mhery buildf:rs, textile mills, papc;
i ]:;“oe factories and many other types
thepen ts. In each of them, I try to help

gineers and mechanics I call on.

& o ¥,
ARCH COOPER

mgzssbarog%od credo for salesmen, but it
e af exper}ence to carry it out. It’s
o 0b experlen.ce you must deliber-
o z(ti out acquiring as early as pos-
mem. ’ a hearfi of.Allis-Chulmcrs equip-
Aust;al?e? ATC s giant Corliss engines in

1a’s biggest power plant and de-

Textile mills
l;).wer cost b
itch Shea\(es

are getting adjustable spced at

)0 using new automatic Vari-
N spinning frames as shown.

January, 195

High temperatures and spee
duction problems on giant steam turbin

cided to study design at Allis-Chalmers.
It looked like the best place in the world
to get a broad engineering background.

I joined the Allis-Chalmers Graduate
Training Course after graduation from
Sydney Technical College in 1908 . . .
worked on steam turbines, wound coils of
all types, performed tests for the electrical
department. After that there were field
trips to erect electrical equipment. It was
soon apparent that I wasn’t a designer at
heart, and my sales career started.

Broad Opportunity

Forty-one years later, Allis-Chalmers still
offers the same opportunity for broad
experience. A-C still builds equipment for

ALLIS-CHALMERS

Allis-Chalmers

Manufacturing Company,

ON BROAD
EXPERIENCE

ds raise tough design and pro-
espindles like these.

electric power, mining and ore reduction,
cement making, public works, pulp and
wood proccssing, and flour milling.

And the Allis-Chalmers Graduate
Training Course is still flexible. Students
help plan their own courses. They can
switch to design, manufacturing, research,
application, sales, or advertising—divide
their time between shops and offices—
and can earn advanced degrees in engi-
neering at the same time.

Men at Allis-Chalmers get a close-up
of the basic industries. No matter what
path they take in the industrial world, ex-
periencc gaincd with this broad organiza-
tion lays a foundation for the confidence
that C(;mes with all-around knowledge.

©®
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KINESCOPE

(Continued from page 32)

been the one of separating streams of
particles of different mass by passing
the mixed beam through a magnetic
field. The device used to separate and
discard the ions is called an ion trap.

ost ion traps proposed in the past

have used combinations of non-
symmetrical gun structures, bent necks,
and extra electro-static deflecting elec-
trodes which required additional con-
nections for the application of voltages.
Such complicated designs, of course,
added to the cost of the tube. The de-
velopment program undertaken resulted
in the tilted-lens ion trap. The principal
feature of this method is the electron
gun which has a tilted electron lens
formed by cutting the adjacent ends of
grid No. 2 and grid No. 3 at a slight
angle to the plane normal to the gun axis.
The tilted lens deflects the mixed beam
of electrons and ions away from the axis
of the electron gun. In order to return
the electron stream toward the axis of
the gun a magnetic field of proper direc-
tion and strength is positioned in the

vicinity of the bend. The problem then
was that the electron beam could not be
brought back on the axis but only across
it as in Figure 2. This caused spot dis-
tortion and required additional center-
ing current.

The solution for this was to use a
second magnetic field on the ion-trap
magnet. The first magnetic field was
located as before but its strength was
adjusted to cause the beam to cross the
axis within the gun. The second field
was of opposite polarity and of lower
strength. It was located at the point
where the beam crossed the axis and
served to align the beam to coincide
with the gun axis. Figure 3 shows the
approximate path of the beam when the
double magnetic field is used. This ion
trap is a positive method of eliminating
ion spots and is independent of gas
pressures over a very wide range.

This gives you the problems faced
and the solutions and production pro-
cedures worked out in one of the phases
of the expanding television industry.
Other problems have appeared and will
continue to be present. We hope they
will be solved equally as well.

et —

DAIL STEEL PRODUCTS
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METAL STAMPINES
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LANSING 1, MICHIGAN
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=~ A CARLOAD OF IMAGINEERIN

That gondola of 954,000 circ. mil. Alcoa ACSR (Alumi-
num Cable Steel Reinforced) is only one of forty-
five similar carloads for one 230-kv transmission line,

The two million miles of Alcoa ACSR that carry
electricity across the country today are a
product of Imagineering. Back in the 90’s, Alcoa
started with a fact: Aluminum is a good con-
ductor of electricity.

Imagineering involved building labs long
enough to mount whole spans of cable which
would be vibrated and mauled as the wind does.

It meant developing new basic data.

The lifetimes of many people and a good many
dollars invested in “Imagineering”’ Alcoa ACSR

speeded the more recent promotion of Alcoa
E.C. Aluminum for manufacturers of insula

wire and cable. When the day comes that you
are specifying industrial wire and pable yqu’ll
Even befo discover how Alcoa Imagineering brings savings
were on the '?:bﬂ?,', ACSR line was strung, Alcoa supervisors in both cost and weight when you “Figure it In

i . The report above is dated June 14, 1906, : ” AMERICA,
T s i e T et AL R g 1, emeytvania

“Book-of. 3,
of-Knowledge" has grown rich with on-the-job experience.
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L  Beginning Its
37th Year
of Suceessful
Stamping
Service
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Alumni News

C. A. Johnson, '27, has recently been
appointed Supervisor of Public Works
and City Engineer for Michigan.

Andrew T. Dempster, ’32, is Direc-
tor, Bureau of Sanitary Engineering, for
the Detroit Department of Health.

Winfield C. Hinman, '35, is now Vice
President in charge of Production for
Franklin Products Company in Franklin,
Michigan.

Forest E. Allen, '36, is mighty busy
these days. After teaching in the M.E.
department of Iowa State College for 9
years, he went to New York to work for
International Nickel Co. He is now de-
veloping an educational program in co-
operation with Colleges and Universities
all over the country.

Norman W. Sageman, ’'37, was ap-
pointed City Engineer of Cadillac, Mich.
in March, 1950.

John M. Keyes, '38, is the Senior
Metallurgist supervising the technical
department of the Wolverine Tube Divi-
sion, Calumet & Hecla Co., in Decatur,
Alabama.

R. E. Leffel, '38, is at presgnt an
Assistant Professor of Civil Engineer-
ing at University of Colorado inBoulder,
Colorado. He had been a Colonel in the
Army Engineers. ;

S. J. Ryckman, '38, is now Associate
Professor of Sanitary Engineering at the
University of Maine. :

Milton Anderson, '39,is a Sup"jrv}sor
for the Magnesia Plant of Michigan
Chemical Corp., St. Louis, Michigan.

Donald L. Baker, '40, is working 9“
Guided Missiles at the Glen L. Marti
Co., in Baltimore, Maryland.

Robert J. Buzenberg, '40, is perform-
ing administration, personnel, al_fld sales
work, for Viking Manufacturing GO
which makes farm machinery in M‘?n
hattan, Kansas. Bob holds the position
of Vice President, and Assistant Gener-
al Manager. =]

Duane M. Hart, '41, is a Staff Englie
neer for the Westinghouse Air Bra
Co., at Wilmerding, Pennsylvania. King

Fred T. Mitchell, Jr., '43, is wor?es
as an Electrical Engineer for Monsa?
Chemical Co., in Monsanto, TennessS€¢-

Dale J. Meyers, '44, is now en;r
ployed as a design engineer by GOOdg}fio.
Tire & Rubber Co., in Akron,

DR Rs Eat iy e O Eklf:lNEER



Gale D. Sharpe, '47, is doing product
and process development of Vinyl Chlo-
ride resin base plastics for the Fire-
stone Plastics Co., Pottstown, Pa.

Warren S. Hall, '48,is now in the Re-
search Dept. of Phillips Petroleum Co.,
developing new low temperature synthe-
tic rubber.

William and Karl Johnson, '47 and '49,
brothers, are both draftsman for the Bu-
reau of Reclamation of Grand Coulee
Dam in Ephrata, Washington.

CAMPUS NEWS

Last month, four out ot six scholar-

.ships awarded by the Society of
Engineers’ Wives during 1950 were pre-
sented to M.S.C. engineers. The other
two scholarships were presented to
students at the University of Michigan
and Wayne University. The engineers at
M'.S.C. who received the grants are
Richard L. Charnesky, M.E. '52, Dan M.
?uy, M.E. ’'52, Harry A. Lipsitt, Met.E.
52. and Richard R. Zolnick. C.E. '52.

STAN
DING L. TO R. — D. M. GUY, H. A. LIPSITT, H. R. ZOLNICK,

R. L. CHARNESKI. SEATED — DEAN MILLER.

offerThe _SOC_ietY of Engineers’ Wives
i s to six junior and senior engineer-
huidstudents a gift scholarship of one
Shi red dollars annually. The scholar-
shalil requirement is that the student
theo have maintained a 2.5 average
yea ughout his freshman and sophomore
CarrfS. Tl}? grants are also based upon
hel Pus citizenship and the necessity for
P 1n continuing his college education.
hon We at M.S.C. can be proud of the
thiSOr beStf)Wffd upon these engineers by
T Organization, and congratulations
en _Certainly in order. Hats off to these
8lneers,

PROBLEM — You are designing a circular saw. The blade
must have horizontal, vertical, and angular adjustments.
Your problem is to work out a drive for the blade that
permits this three-way adjustment. How would you do it?

THE SIMPLE ANSWER — Use an 5.5.White flexible shaft
to bring power from the counter-shaft or motor to the blade.
There is no simpler mechanical means than a flexible shaft
for driving parts which must be adjustable. And simplicity
in design means economy in production.

« * *

This is just one of hundreds of remote control and power
drive problems to which $.5.White flexible shafts provide
That's why every engineer should be
familiar with the range and
scope of these tireless “Metal
Muscles' *for mechanical

bodies.

a simple answer.

*Trademark l.?. U, 5. Pat. OF.
. and elsewhere

Here's one prominent
manufocturer's  solu-
tion to this problem.

Photo courtesy g‘,

lexsaw Mfg. Co.
;o‘vx! Xulml Michigan

WRITE FOR BULLETIN 5008
and engineer-
afts and
urs

It gives essential facts
ing data about flexible sh.
their application. A copy is YO
e for asking. Write today.

fre
THE J 72 INDUSTRIAL PIVISION
DENTAL MFG. €O. Dept. C, I0East40th St __
NEW YORK 16, N. Y.

P
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DISTEL HEATING COMPANY

PLUMBING

POWER PLANTS AIR CONDITIONING

REFRIGERATION SPRINKLING SYSTEMS HEATING
INDUSTRIAL PIPING

Established 1922
720 E. Shiawassee St.
P.O. Box 298

LANSING MICHIGAN

-

Ever notice the tympanist tightemfngel-\x:l
the head of his kettledrums be or_on
concert? It’s leather plus correct tens!
that gives him the tone he wants. i
2 In power (ransmis'sion‘, .leatlzleé stery
% plus tension control is giving llll?' (lilrive
= a drive it wants. The “Uni-Pu B
- = combines flat leather belting
%
L
-

i (15
tension-controlling motor_base tgml;acr:
power in tune. It's a modern, co i
set-up that handles power as o
belt drive can.

/ r TENSION-CONTROLLING |
/ MOTOR BASE f

( ' - Amesdear \EATHER BELTING Audoriationt

|
Headquarters for Authentic Power Transmission Dato

41 PARK ROW, NEW YORK 7, NEW YORK .‘“-“J

| THE UNI-PULL DRIVE
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She: ‘“You’re the kind of a fellow
a girl can trust.”

He: ‘“Haven’t I met you before?
Your faith is familiar.”

Dean: ““Where are your parents?’’

Coed: ‘‘I have none.”’

Dean: ‘“Where are your guardi-
ans?”’

Coed: ‘‘I have none.”’

Dean: ‘‘Well, then, where are your
supporters?’’

Coed: “‘Sir,
yourself.”’

you are forgetting

--U. of W. Columns

Stella: Does your new fellow like
togo out to the clubs and gamble for
money ?

Della: No, indeed! He’d much
rather take me home and play for
fun.

--Urchin

_T.wo stuttering blacksmiths had
finished heating a piece of steel and
or‘1‘e placed it on the anvil.

H-h-h-h-h-h-hit it,”’ one of them
said to the other.

““Wh-h-h-h-h-here ?”’
other.

‘Aw, h-h-h-h-hell, we’ll have to
heat it again now.”’
--Purdue Engineer

asked the

e:g; elon'g ago, one of our citybred
i ering graduates was makinga
Ip through the country. As he
g:::fd 'a fertile field he spiedan un-
vie S;Ight -a farmer helping a cal-
e .1' ow our engineer didn’t have
5 slightest idea what was happen-
tﬁ,;:;i the stopped his car to watch
% i wa;dﬁ. I.ie could tell that the
Sisting thescoa:;mg an awful timeas-
p:)!;iiel:jtly he got out of the car, ap-
“Wante the farmer, and said,
ing Some help?’’ And so, sweat-
armt;d sttrainir.xgt he assisted the
" thea the difficult task. Then at
Gy f‘::a.lf was born.
nide tl‘i 1ly, -the farmer accompa-
tones :. engineer to his automobile
wiing « ﬁm off. But hesitating, as he
b € sweat from his brow, the
e er.looked up and said, ‘‘Say
b r, ]usf how fast was the calf
Ng when it hit that cow?”’

--Iowa Engineer

Jonunru 101

SIDE TRACKED . . ..

He: “‘Do you serve women at the
bar?”’

Bartender: ‘‘Nope!
to bring your own!”’

You’ll have

A bomb was invented and built
which would destroy the entire
world. The inventor couldn’t re-
sist trying it just once. After the
smoke cleared away, the only thing
remaining was a pair of monkeys.
One turned to the other and said,
¢¢Shall we start the whole thing over
again?”’

Drunk: ‘‘Lookit zat sign.”
Drunker: “‘Whazzit shay?”’
Drunk: ‘‘Sez‘Ladies ready to wear

r

clothes’.
Drunker: ‘“Well, it’shabout time.”’
--Purdue Engineer

Love is one game that is never
called off on account of darkness.

The engineer was shopping in a
toy department. He squeezed one
doll and it hollered ¢“Mama’’. Then
he squeezed another and it hollered

¢ Floorwalker!”’

The old colonel, 74 or more, mar-
ried a beautiful girl of 19. A year
later she gave birth to a strapping,
eight pound boy, and the colonel was
happy he called
together. He stepped to the band-
stand and announced: ] have called
you together to tell you that my wife
presented me with a son this morn-
ing. Gentlemen, 1 thank you!”’

It’s tough to find, for love or mon-

ey,
Jokes that are clea

funny.

n and likewise
__Purdue Engineer

¢What’s a pbachelor?”’

¢«¢A bachelor is a man who
was in

Uncle:
Junior:
didn’t have a car when he

college.”’
i 2l p ) Cincinnatti Profile

his whole regiment__

Prof: ‘‘How can you explain the
increase in population after the in-
dustrial revolution?”’

C.E. ““Everybody went to town.”’

--Jowa Engineer

Famous last words: ‘“‘Aw, they
don’t flunk seniors!”’ ;

WHY I HATE MEN

I hate men because they take me
into alleys, dance halls, and bed-
rooms -- they press me and feel me
all over with their fingers. After
they get me hot they hold me to their
lips and drag the life out of me.
When they get what they want they
throw me aside and I’'m only good
for tramps.

Why should they take advantage of
my white body? After all, I’'m only

a cigarette.
—South Carolina Engineer

Engr: “I seem to feel like we're
engaged.”’
Coed: *“‘Yes, and it’s got to stop.”’
--Purdue Engineer

«gaw ahorrible accident the other
day. Girl backed into an airplane
propeller.”

¢«‘What happened?”’

“Disaster!”’
__South Carolina Engineer

Three salesmen were talking. The
beer salesman said, “‘I hateto see 2
woman drink alone.”’

The food salesman said,
see a woman eat alone.””

The mattress salesman remained

quiet.

‘1 hate to

--Duk Engineer

The automobile motor began to
pound, and finally stopped- The wor-
ried boy friend said to his compan-
jon: “I wonder what that knock
could be?”’

«Maybe,” said the blond girl-

friend, *‘it’s opportunity.”
--Michigan Technic

39
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‘““What’s worse than being a bache-
lor?”
‘“Being a bachelor’s son.”’
--Duk Engineer

A newspaper reviewing a grade
school play said, ‘“The auditorium
was filled with expectant mothers,
eagerly awaiting the appearance of
their offspring.”’

--Iowa Engineer

Sign in front of marrying parson’s
office.
““You get the bride; we’ll do the
rest.”’
Wondering bridegroom:
that’s hardly fair.”’
--Michigan Technic

Mirandy, surrounded by her brood
of pickaninnies, was talking to the
spinster settlement worker:

““Yas’m birth control am all right
for you all but me, Ah’s married
an doan need it.”’

--Montana Engineer

“Well!

A farmer was berating his hired
hand for using a lantern to call on
his best girl.

““What a waste!” he stormed.
““WhenI was courtin’ I never carried
no lantern. I went in the dark.”’

““Yes, I know,’’ said the hired hand,
““and look what you got.”’

Motorist who always insists on his
rights, just regaining consciousness.
““I had the right of way, didn’t 1?7’

Disgusted Passenger: ‘“Yeah, but
the other fellow had the truck.’’

SIDE TRACKED . . .

Engineer to roommate: ‘“Gad!
Here itis onlythree in the morning,
and I'm getting tired already.”’

--Penn State Engineer

A Swede walked into a saloon and
asked for a shot of squirrel whis-
key.

““I haven’t any squirrel whiskey.”’
said the bartender, ‘‘but I have some
good Old Crow.”’

‘““‘But,”” replied the old Swede, ‘I
don’t want to fly, I yust want to
yump around a little.”’

--Iowa Engineer

The scene is a train compartment
in Romania. The characters: A
German officer, a Romanian, an old
lady, and an attractive girl.

The train enters a tunnel. The
passengers hear first a kiss, then a
vigorous slap.

The old lady thinks: ‘““What a good
girl she is, suchgood manners, such
fine moral character ?”’

The girl thinks: “‘Isn’t it odd that
the German tried to kiss the old
lady, and not me?”’

The German thinks: ‘‘That Ro-
manian is a smart fellow; he steals
a kiss and I get slapped.”’

The Romanian thinks: “Am I a
smart fellow? I kiss the back of my
hand, hit a German officer, and get
away with it.”’

--’Bama Beam

FRATERNITY HOUSE RULES

No liquor allowed in the rooms.
Do not throw the bottles out the
window. --

--Michigan Technic

A man with a nose as red as a tail
light was arrested for selling smug-
gled whiskey. The lawyer who de-
fended him knew a few tricks of the
trade. When he put his client on the
witness stand he asked the jurorsto
look carefully at the man. Aftera
dramatic pause the lawyer continued:

‘“Now ladies and gentlemen of the
jury, you’ve looked carefully at the
defendant. Can you sit there in the
jury box and honestly believe that if
he had a quart of whiskey he would
sell it?”’

‘“‘Not guilty!”’

--Penn State Engineer

The drunk haileda cab and fell in-
to the back seat. S

“‘Shay driver,’’ he ordered, ‘“‘drive
me around the block a hundred
timesh.”’

The driver, was startled, but hg
obliged just the same. Around a:
around the block they went. Ont g
sixty-fifth trip, the drunk leane:
over the driver.

‘““Hey, buddy,’”” he said, ‘“‘step On

’ 2 %
it, will you? I’m in a hurry.’

-
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DISPLAYS MASSIVE PRODUCTS—A
Diesel locomotive can roar across tl;e
Rockies—all on a movie screen in a
pm]spcd's office. All because photog-
raphy can take huge thi smal
and make tlu,-n: ()]f”i::/(thf:ly]rq? s()lli S‘ma“’
siz a salesman,
teacher, or demonstrator to show. .

WITH THE spEED of a flick of light, photog-
raphy can reduce or enlarge accurately
to scale, and without missing the tiniest detail.

And that’s not all.

[t can magnify time with the high speed
n'mtion-picture camera so that the fastest mo-
tion can be slowed down for study. It can
record the penetrating x-ray and reveal inter-
nal conditions of materials and products. With

FUNCTIONAL PHOTOGRAPHY

serves industri fic progress

o

REDU

el (ﬁis}:u,l:[? ,5.P1A.CE BY 98% — With microfilming, bulky rec-

et flu (l and stored on a few rolls of film. 675 draw-

e ¥idnvor) ~\tl<'lll )o‘r.(-cnfldvd on a 100’ roll of 35mm. Recordak

for r(‘fprﬁ\ } i icro-File Film. And everything is quickly ready
ence in the Recordak or Kodagraph Film Reader.

big things small—
small things big—
and business

comes out ahead

drilling,

dustry in m

Photography makes

patterns on Kodak films or plates
ing the crystal structure of metals.
can be impm\v(l or new alloys made
and punching upon the structure of the material,

Yes, photogruph_\' serves business
, iy important and valuable ways.
It can work for
know how, ple
ture, or for sp(-cific informat
be helpful to you.
Rochester 4, New York. y

al, commercial, and scienti

MAKES MICROSCOPIC DETAILS CLEAR

—Photography takes great magnifications

produced by the electron microscops
(20,000X) on fine-grain Kodak plates, en
larges and records them up to 100,000X on
Kodak projection papers. Previously unds

tectable details and new facts are revealed,

REVEALS STRUCTURE AND CONDITION OF METALS — X-ray diffraction

prov ide important information concern
l ll"\(' l):l‘,l'r‘l\ 'H‘]l) “'NV\\ llll\\ vIll‘b': S5

_give data on the effect of mac hining

movies and stills, it can repeat a story, time

and again, without the loss of a single detail.

and in-

vou. too. If you would like to

ase feel free to write for litera-

ion \\'Ili('ll ('Ulllf]

Eastman Kodak Company,

&

&

" < Kodalk
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GAS TURBINE lecomotive, firstin U. 5.,
is now on test with American railroads.
It's propelled by power unit similar
to that used in aircraft jet engines.

These new G-E developments are creating
exciting new opportunities for G-E men

The gas turbine, drawing power from red-hot gases,
is being applied by General Electric to the propul-
sion of locomotives, ships, and planes, and to the
generation of electricity. More than 350 G-E en-
gineers, physicists, and other specialists, assigned to
this work, are in on the ground floor of a develop-
ment that promises to revolutionize the production of
p()“’{.‘l‘.

It's a similar story for the chemists, chemical en-
gineers, and other specialists working today in the de-
velopment of G-E silicones, and for those who are

¢@/M can /02// “your cw/z('éﬁae 7

helping to win a place in the construction industry
for General Electric remote-control wiring.

New developments like these, springing from GE
research, are opening up new opponuni:ies at Gen-
eral Electric, and are giving more college graduates
the chance of finding exciting, satisfying work.

By placing prime importance on the developm‘?m
of talent and skill, by providing opportunities and 10
centives for creative minds, General Electric keeps
ahead in electrical research, engineering, and mant
facturing.

GENERAL @3 ELECTRIC
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