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Another page for |

How to keep a pump
in its prime

Piston power pumps, used to pump oil through
long pipelines, often have to operate 24 hours a day.
To prevent breakdowns and minimize maintenance
under this tough service, designers mount pump
crankshafts on Timken® tapered roller bearings.
Timken bearings take the heavy radial, thrust and
combination loads. They prevent wear, insure trou-
ble-free operation.

Why TIMKEN® bearings prevent
wear on related parts

Due to their tapered design and line contact be-
tween rollers and races, Timken bearings carry the
heaviest loads from any direction. They keep the
crankshaft in proper alignment so that gears mesh

more smoothly—last longer. And they eliminate
crankshaft wear.,
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Free bearing information:

s : e
Some of the engineering problems you 11.::5_
after graduation will involve bearing applica? f

j TRADE-MARK REG. U. 5. PAT. OFF. Phase g

'd 1 this
If you'd like to learn more about dditioﬂél

— TAPERED engineering, we'll be glad to help. For 2dd0

information about Timken bearings s g a Roller

S5) ROLLER BEARINGS [ s them: writetoday o The TRl

Bearing Company, Canton 6, Ohio. And do
get to clip this page for future reference.
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:(E]IR::ST A BALL O NOT JUST A ROLLER o THE TIMKEN TAPERED ROLLER &
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To Give Men

A typical scene in one of the several
modern classrooms in the new Educa-
tional Center Building.

Below: View of billiard room. Other
rooms where hobbies can be pursued
and facilities for indoor and outdoor
games provide relaxation and set the
stage for lifelong friendships.

RUNNING START

ON THE WAY TO THE TOP

Westinghouse accepts a responsibility to the
top-notch men it employs for engineering,
manufacturing, research and sales jobs.
Here are the ways Westinghouse helps.
Through a comprehensive orientation and
training program, we give our new men 2
?anoramic view of the electrical manufacturing
industry ... a broad knowledge of the products
of Westinghouse, an appreciation of the re-
search, engineering and manufacturing that
go into those products, and an understand-
ing of the marketing that gets them to the
ultimate user. Hundreds of experienced pro-
fessional people help carry out this program

dabg thfough planned conferences and actual

work assignments. In this way, new men get
a running start in their new work.

To help speed them along their way, a
Graduate Study Program is also made avail-
able through which advanced degrees may be
obtained. This program has been worked out
with a number of leading universities in major
Westinghouse locations.

Headquarters for these activities is the new
Educational Center, where a sizable staff de-
votes its entire attention to developing future
leaders for the company. With this new facility,

and the impetus that years of building for the

future has given, we look forward with con-

fidence to the years ahead. G-10118

you can 88 SURE.. i nsVVéstinghouse
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Long life and low maintenance cost of
mains laid under city streets depend
not only on effective resistance to corrosion
but on definite strength factors. The

four strength factors that pipe must have
to withstand beam stress, external

loads, traffic shocks and severe working
pressures, are listed on the page opposite.
No pipe that is deficient in any of

these strength factors should ever be
laid in paved streets of cities, towns or
villages. Cast iron water and gas mains,
laid over century ago, are serving

in the streets of more tham 30 cities in

the United States and Canada. Such
service records prove that cast iron pipe
not only resists corrosion but combines
all the strength factors of long life
with ample margins of safety,

o @ ]

CAST IRON PIPE RESEARCH ASSOCIATION, THOS.

CAST IRON

INSIST ON STRENGTH

in pipe for city streets

The ability of cast iron pipe !omv;lgn-‘;ﬂ::
external loads imposed by heavy gl
usual traffic loads is px-c.wed‘b¥l v
Compression Test. Standard 6-mcmt':°l Ssca
pipe withstands a crushing weig

than 14,000 lbs. per foot

CRUSHING
STRENGTH

When cast iron pipe is lubledo:i’ ::rm
stress caused by soil settlement, or i
of soil by other utilities, or reshn:som‘:h o
struction, tests prove that standar ; g
iron pipe in 10-foot span sustains

15,000 1bs.

BEAM
STRENGTH

les
The toughness of cast iron pipe whicl: ;nk:b o
it to withstand impact and tra'ﬂic g1
well as the hazards in handling. .
strated by the Impact Test. While ;m e &
static pressure and the heavy ;:hww' it
50 pound hammer, standard 6 .
pipe does not crack until the B o
dropped 6 times on the same :p:
gressively increased heights of

SHOCK
STRENGTH

inch
In full length bursting tests n:::r:s ;M
cast iron pipe withstands more ey .
per square inch internal h'ydroc el 0"‘“‘_
which proves ample ability to T uru-'cm
hammer or unusual working press

BURSTING
STRENGTH

3.
, CHICAGO
F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE.

PIPE &5l
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chemical

Charle' ~

call f0r5tt](i:»l b S(‘;;'terﬂ e Pz_lulsboro . .. ports of
tion to an."g '(.‘ <*‘Tl'llt‘ Chemist, t.he newest addi-
system. Ulliqu‘v i"l’".ﬁlvd;ﬁltl}' ex[.)undsng (hstrlbutio.n
especially “tailore 1”lb 1eld, t'hlS 463 ‘f()()t tanker 1s
ten tanks in the ’V()H“) carry its (thvmu'al cargo. The
the various (‘l(- \t::-hel have special bottoms to keep
skin” of the :l(]""“(‘l";ls free from contact with the
eads are insta;"l[()l-. eltwc“" the tanks, d()ubl.(* bulk-
Provided for each dm] separate pumps am! lines are
ouse afloat! product . . . truly a chemical ware-

Slea] 1 "

the Slllg‘.g\f]""t_ of l,!'tf l)f)w plants at Freeport, Texas,

lanes to “lol‘;:l)n(f‘(fht*llllsl plys the coastwise shipping

solvents ¢, S:): ltl}\ "firgopf ruusti('vsuda. glycols and
Fom these ‘poilm{ (J'amlma am.l _\e\s" Jersey ports.

cars takes over t(,h: a fleet of hm.ed. msulated tank

tomerg Nditad: speed the chemicals to Dow’s cus-

ed along the eastern seaboard.

This

18 most

. L r A > L - S - !

8 only ope :(("l link in the Dow distribution plan
] neans of transport in a complex system
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d to move over 600 Dow chemicals across the
chemicals that range from caustic for the
s in Massachusetts to soil fumigants

require
nation . . .
soap industrie
for the lettuce growers in California.

THE DOW CHEMICAL COMPANY » MIDLAND, MICHIGAN
Philadelphi . hing? s Atlanta » Cleveland

New York o Boston ¢ F
on » San Francisco » Los Angeles » Seattle

Detroit » Chicagé  St. Louis ¢ Houst
Dow Chemical of Canada, Limited, Toronto 1, Canada

- Dow

| CHEMICALS

E TO INDUSTRY

INDISPENSABL
AND AGRICUFTURI "



HESE “‘students” are Standard

Oil lubrication specialists, skilled
and experienced in the use of modern
lubricants. They are representative of
the groups who come year after year
from throughout our territory to keep
up to date so that they can do a better
job of serving our customers.

Their “‘instructor” might be a
Standard Oil research man, well qual-
ified to demonstrate the advantages
of the latest product improvements
from our laboratories and pilot plants.
Or he might be a Standard Qil me-
chanical engineer, or a chemical engi-

neer, or from any one of many techni-
cal departments.

This scene is typical of the two-way
flow of information that goes on con-

Standard Qij] Company

910 South Michigan Avenue,

Chicago 80, Illinois

“Gladly wolde he lerne, and gladly teche”

— Chaucer, “Canterbury Tales”

stantly throughout Standard Oil and
its subsidiary companies. From our
technically trained men, Standard.Oll
men in the field learn the practical
applications of scientific impro.ve—
ments. From the field men, our scien-
tists receive a wealth of specific per-
formance reports and suggestions that
make their work more productive and
more useful.

The free interchange of ideas is part
of the favorable intellectual climate
in which Standard Oil technical men
work. Such a system provides real
benefits for Standard Oil and its cus-
tomers. But perhaps most important
of all, it is a system that profounfﬂy
stimulates and satisfies the scientists
who participate in it.

SPARTAN ENG
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Oor many years it has been realized
F that vibrational waves beyond the
range of the human ear are of great im-
portance. However, only in the last few
years has this field, "*Ultrasonics’’, had
significant advancements toward its
development and use,

What are ‘* Ultrasonics ? '’ They are
vibrational waves which are of a higher
frequency than those to which the human
ear will respond. Therefore, any vibra-
tional wave above 20,000 cycles per
second may be classified as ultrasonic,

In order to understand ultrasonics
better one should recognize the definite
divisions determined by the frequency,
which affect the methods of generation
as well as its uses, Therefore many
different types of geénerators are needed,
F veryone has used a tuning fork to

4 produce sound and knows that its
pPhysical make-up determines the pitch,
This, is then the simplest ultrasonic
geénerator when designed for a pitch we
cannot hear, Limitations are placed
upon this generator because of the weak
field it Produces, and the highest fre-

quency it can be designed for is 90,000
cycles per second.

. € Power output and at
a fairly low cost. Prime among these
methods is the whistle,

ULTRASONICS

USING THE SCIENCE
OF SOUND TOoO
PERFORMRY

WILLIAM A. LITTLE
SENIOR, E.E.

There are several types of whistles
now in use, among which are the Galtonr;
Gas Current Generator and _Harl-cmiie
Generator. As the basic des.lgn 1? ]
same in all a short explanation o ’Ic‘)he
will cover the operation of all.

W R e

NS OF
BREAKING UP OF A PARTICLE BY MEA
ULTRASONIC WAVES.

ER
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Hartmann design was invented in 1927
and using a paint-spray compressor
operated by a one-third horsepower
motor is able to put out about six watts
of power. The idea behind it is rather
simple but the design is a bit more dif-
ficult, Basically, air under a pressure
of 50 to 100 pounds per square inch, is
forced from a chamber, with slanted
sides, through an orfice and directed
into a chamber two diameters deep. The
cross over of the air sets the chamber
into oscillation and the wave is produced.

S irens are another mechanical means
' of production of ultrasonic waves. It
is a means of variable frequency and
h}gh power output. The Allen and Rud-
nick design has an output of about 150
watts, and the air force design will go
as high as 6000 watts.

There are many other methods of
generation but we will consider only
two of the most widely used. Both are
operated by a source of electric power.
They are magnetostriction and trans-
ducers.

The magnetostriction method is
dependent upon the magnetostrictive
pr'operties of some metals, a few of
which are iron, carbon steel, hichrome,
monel and invar. These metals will
chan.ge dimensions when surrounded by
a coil with current flowing through. If
‘g}e cur.rent direction is changed the
d}men:s1ons will change in the opposite

irection. The generator is then merely

: mégnetqstrictive material core inside
¥ coil wh.1ch has the current controlled
a)’a_n oscillator. The core is then placed
sgifnst the object to receive the ultra-
. cic wave. An upper limit of 60,000
ur}:saet:'s per second makes this method
i .1s.factory for many applications,
nd in its place transducers are used.

T ransducers are quite similar to
is rernlagnetostriction except the magnet
Sponc?taced by a crystal which will re-
e o © much higher frequencies. Like
Crystalate rial discussed above some
F dS expand when a voltage is im-
4 Tl €d across them. Rapid changes of
The tge will produce vibrational waves.
Quartypes of crystals used are Mosaics,
Aytiss z, Rochelle salts, and several
iz cial crystals developed during the
it The cut of such crystal is impor-
SE o as it must transfer large amounts
Power without shattering.

SOnifs stated before the uses of ultra-

S are varied indeed and as yet few

March, 1951

A METHOD OF OBTAINING AN ULTRASONIC
WAVE PATTERN.

of its possibilities have been discovered,
It is quite possible that the next few
years will see it as one of medicine’s
most important tools, as well as the
many uses industry will put it to.

The first practical use for ultra-
sonics was the soundless whistle used
to call dogs. From there it has gone a
long way. Testing of materials for
flaws is an extensive use for ultrasonics.
In the steel mills they have men who
test materials by striking it with ham-
If the sound rings true the piece
if not it is discarded
y be small

mers.
passes inspection,
even though the defect ma
enough not to cause any harm. They are
unable to determine the seriousness of
the defect. Localization by the ultrasonic
method will eliminate a large amount of
waste in this manner,

P robably the bestknown use of ultr

sonics is underwater signaling.
Continued on page

a—
Its
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As often seems the case, an idea is
originated but not until many years
have lapsed does it formulate into an
integrated, useful practice. Photogram-
metry is no exception. Its origin was
not one of a quick flash to man’'s mind,
but rather, it evolved through a long and
slow process of correlation of mathe-
matical and surveying principles.

Map making is as old as when man
first conceived a sense of direction and
began to mark specific objects so those
who followed might benefit by using
them. Later these objects were placed
on paper to give an idea of the situation
ahead. The process became more and
more complex and laborious as each
point plotted required many operations
to get the correct orientated location.
A faster, more efficient method had to
be devised,

Although photogrammetric princi-
ples were suggested as early as 1759,
it was not until 1859 that Colonel Laus-

Flgu.r- I

BY ANDREW NESTOR
JUNIOR, C. E.
AND
ROBERT V. GAY
JUNIOR, C. E.

Photogrammetry

sedat of the French Army perfected
methods which placed the use of pho'tq-
graphy for mapping on a scientific
basis. This method furnished one of
the most rapid means for making maps
which does not sacrifice accuracy for
speed.

T oday, more than ever, this process
is most advantageous as the scope
of map making has not been confmed' to
merely locating a coast line or plc?ttmg
the direction to some far distant‘ hidden
treasure. The vast network ?f h1ghwaysf
that span our country, definite types ?1
construction, bridge location, etc.; EL
demand as much information as can df
obtained in order to give a sound fourl;he
ation for the solution 1’co many of
modern engineerin roblems. ¢

Theregare th rgepe types of ];h:'::)'
grammetry: ground, aerial,. and Sle i
The following discussion will dea er;ry,
marily with ground photogramm i
although many of the princ 1p11¢j.c Sis i
incorporated in all three. gl
feasible to describe groun.d .p}‘mtogtep 5
metry in detail from the initial smer-
the completed survey due to the nue gl
ous influencing factors that arf o
countered in running a survey ©
nature,

: es

G enerally, the essential P}}l,a:’to-

include obtaining con'.crolledf fwo )
graphs from plotted positions © B
more camera stations, ‘the meentiall}’
locating the points being esszierlying
graphical triangulation. The un

SpPARTAN ENGINEER



principles of ground photogrammetry
may be visualized from figure 1. Point
O represents the optical center of the
camera lens. Plane bb’' is a distance
from the optical center equal to the
focal length f, the distance of the nega-
tive from O is f’, and f = {’,

The center of the print, the center
of the negative, and the point O are on
the same line, and the negative and
print are parallel. The print is the same
size as the negative and is erected and
placed the distance f in front of the
optical center. If the eye were placed at
the optical center, the corresponding
points on the print and landscape would
be superimposed. This condition gives
a true representation of the horizontal
angle between any two points on the
print and the same angle between two
corresponding points on the landscape.
Vertical angles are also in their true
position. Thus, by geometric relation-
ships, we may determine the position
and elevation of any points appearing on
two photographs taken from different
stations,

Highly specialized cameras and other
types of equipment are necessary
for accurate transposition of data. The
most commonly used cameras are the
surveying and panoramic. The survey-
Ing camera is comprised of a combina-
tion of plane table and ordinary camera,
or theodalite and conventional camera.
The panoramic camera is one that takes
a continuous picture of the landscape
around a vertical axis at the camera
station and may cover any sector up to
360 degrees, The panoramic camera
‘_108.5 away with the need for matching
Individual photographs as is required
When single pictures are taken at differ-
ent angles with the ordinary camera.
: Ground photogrammetric survey-
N8, although obtaining a high degree of
dccuracy, is limited because it is fre-
quently difficult to choose stations from
Which it ig possible to obtain an open
VIev.v of the terrain. This difficulty is
avoided with the use of aerial photo-
§rammetry,

A unique process in itself, aerial
S?lotogrammetry has opened the way to
Inf tYpe's of comprehensive projects.
“ ‘;}rlmatlor-x obtainable is of grgat value
rail € engineer in planning highways,
and Wways, al'.ld waterways, for city zoning
fn plannlng, traffic studies, parks,

¢tory layouts, and similar projects.
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T he importance of aerial photography
is due to the fact that when the sur-
vey is finally completed, all the infor=
mation is as it actually appears on the
ground, Any one type of aerial map
cannot be expected to produce all the
pertinent information needed., There-
fore, the nature of information required
for a certain project will determine the
type of survey to be employed.

Two types of aerial photographs are
the reconnaissance strip map and the
topographic map. The former is a high=-
ly specialized type of aerial survey
planned and executed at any scale. It
is for such specific purposes as highway
location, right-of-way investigation,
preliminary engineering on pipe-line
and power-line projects, and mapping of
transmission lines or transportation

routes.
o

«t dlraliaf displacament)
.« Rodal distonce Prom
Fes g v.onh:- oF phhf"‘"

'ﬁ"%'% ) e !'B.L
}—ujun [ 3

Topographic maps are used largely
for city planning, drainage Problems,
highway and bridge constru'ct}op, farm
terracing, real estate sub-dividing, ax}d
other such projects where topography is
of primary importance. ; |

The general procedure in producing
information may be understo od f'rom
figure 2. When viewed fror.n the objec-
tive center, points on the picture pl‘ane
will be superimposed on actual points
of the terrain, It will be noted fron"l ?he
figure that low points, in determining
relief, will be closer to the center of the

picture.
Vertical heights may be computed
m the formula, butare gex}er’ally
e use of a highly specialized
lled the multiplex projector.
color variation, this ma-
t the relief as it actually
d. The latter

Continued on page 39
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GRILLE DESIGN

- A BRIEF LOOK AT A FEW
PROBLEMS ENCOUNTERED
IN NEW CAR DESIGN

A utomobile production has grown into

one of the largest businesses the
world has ever known. The time and
money spent on research and new de-
signs in the automotive field is unmeas-
urable. One important step in the
building of a new car is the design of
the grille. Whether it be a completely
new grille or just a facelift job, many
painstaking hours are spent in the de-
sign and testing in order to build a
worthwhile product.

An artist’s sketch is the first step
in the design ofa radiator grille.
Numerous sketches are drawn, butonly
a few of these sketches are selected.
The selection is made by a committee
of men who pick out the design that in
their opinion will be the most practical
and the most stylish. These sketches
are then drawn to full scale, The ren-
derings are drawn up to give a third
dimensional effect, and are then painted

and shaded to give a chrome effect.

“7hen these blackboard renderings
are completed a meeting is called,

purpose of this meeting is to select

The

AN ORIGINAL ARTISTS SKETCH SHOWI‘N'G“ TH
OF THE GRILLE. THE PURPOSE IS etk

TO FiT THE
DESIGN TO THE REST OF THE CAR.

10

BY ROBERT PRYOR
FRESHMAN, M. L.

one, or possibly two of these renderir}gs
to be modeled in clay. These receive
every possible criticism. Nothing is
overlooked because a mistake at any
one of these stages of development will
cost the company time and money.

At this point the design engmee.xii
working with the chief des1.gner, w1t
make the design engineermg layout.
This layout is called the * Yvoriun%
drawing’’. The design engineering lay
out will include all the necessary CI'OSZ
sections views and design lines nee{)ilee
to clay up the complete gril}e asserpneé
Not only is the radiator grille desig :
but also the front and rear bur.npe:hé
The front bumper is designed w1t}; 3
grille in order to keep the front o i
car uniform. The rear bumper hasbe-
be designed with the front bur-np.ell‘ar 0
cause they have to be kept simi
appearance.

i The design engineer r}'lust bet
iar with production requn‘efneg S.sound
must prove that the grille will be i
in design, and he must alsolpro"tand_
design from the manufacturing st it
point, Last, and most importan ’ate
must be sure that there is adeqzings
‘‘effective cooling area,’’ the OPEg i
in the grille must be large e?gugh i
permit enough air to flow th
cool the engine. )

ere are two di " e

Zreas. The first is thel' de:;ga
cooling area,’”” The design €00 I:hgroug
includes all the air that passes dequate
the grille, This is usually-an_ a celess
amount of air, but much of it 15U ecific
unless it is re-routed to one€ .S:pffect‘
area, This second area is the "€

famil'
He

ferent coolins

R
SPARTAN ENGINEE



ijve cooling area.’’ This area includes
only the air that is effective in cooling
the power plant. It will also include the
air that is re-routed from the design
coolingarea. There are definite amounts
of air needed to cool the power plant,
For example, a car in the low priced
range willneed approximately 140 sq.in.
of cooling area. On the other hand a car
in the medium price range will need a
cooling area of approximately 100 sq.in.
In other words the larger and higher
px:iced car incorporating a large engine
will need less design cooling area, but
more air to cool the power plant than a
lower priced car.

nereason that the larger, and

.hlgher priced car doesn’tneed more
design cooling area is the fan. On a
larger car, a four or five bladed fan is
}Jsed. Sometimes a double fan is used.
fn th.e lower priced cars a single bladed
an 1s used. After all these problems
::devf::keg qut and checked the clay

" .

it asserf;%i; the claying up of the
4 thThe .f1rst step in the clay modeling

e grille assembly is the building of

A
CL”ICJ.CI;&Y MOCK-UP OF THE RADIATOR GRILLE.
IDEAUP THE GRILLE ASSEMBLY IS TO GET AN
HOW IT IS GOING TO LOOK FULL SIZE.

Eglagiatiogm' This platform is used to
clayin nd check dimensions during the
resultg up of the grill assembly. This
Also th ina perfectly shaped grille.
close ae grille design must be kept as
sions ofs P0551ble to the actual dimen-
whole & the engineering drawing, or the
tion, ssembly will look out of propor-
imit;l;}ile next step is to make a full size
of the con of the _hood and front fenders

at is ir.that w1.11 incorporate the grille
made o 4 8 designed. The imitation is
most COut of wood or clay; using the

onvenient.

March, 1951

HAMMERFORMS
THE BODY IS MADE OF PLASTER AND ALL THE
CHROME SURFACES ARE MADE OF EITHER A
CASTING OR A HAMMERFORM.

During the claying of the grille, re-
ferred to as the mock~-up, changes
are made to improve the appearance
and the design of the grille assembly.
Sometimes the sections of the grille
assembly are so switched around that
the finished clay model does not look
like the original artist's sketch, but the
original design is kept in mind if at all
possible. The design engineer will keep
the design engineering layout up to date
with all of the changes requested by the
chief designer., Thisis part of ‘‘proving"’
the working drawing.

he final mock-up of the grille

assembly is presented tothe proper
representatives for approval when it is
completed to the satisfaction of the
chief designer. If the clay model is ac~
cepted all the information is turned
over to the experimental engineering
department where the final engineering
drawing is made. This final drawing
will provide all the necessary informa-
tion needed to make a complete model
in metal and chrome finishings.

The first step in making the
engineering drawing is to make cross-
sectional, horizontal, and plan view
templates. These templates are made
to reproduce the grill assembly as close
as possible to the dimensions of the
model, If any changes were made the
dimensions are taken off the model.

The foundry begins working on the
sand cores of the grille assembly as
soon as the wood shop completes the
Bronze and kirksite, are the

two common a
of the grille assembly.
pieces, such as the hood ornament, are

cast in bronze. On the other hand brass
Continued on page 28
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TheSURPILUS

FACTS CONTRADICTING
STATEMENTS MADE IN
1948 ABOUT AN EXCESS
OF ENGINEERS IN 1952

Will I be able to get an engineering

job when I graduate from MSC? All
of the seniors have asked themselves
this difficult question at one time or
another. From all indications of the
needs for engineers in the futyre, it is
safe to assume that there will be more
positions for engineers than there will
be engineering graduates.

Recently Dean S. C. Hollister, Dean
of Engineering at Cornell Univer-

sity presented his paper ‘‘Critical
Developments in Engineering Enroll-
ment’’,

Dean Hollister conducted a poll
of 34 selected institutions, including
MSC, whose enrollments represented
over half of the total engineering enroll-
ment of the nation, From his findings
it was seen that the number of freshmen
entering the engineering curriculum this
year was 26,500, This is only half of the
number of e ngineering students that
were freshmen when the senior class of
'50 began college. Freshmen enroll-

1940 1947

Selected Institutions 16,407 27,124
Entire Country

1948 1949 1950

22,735 19,189 14,057
33,175 57,507 47,672 36,508 26,500

Ratio, per cent 495 - 4712 47.7 52.4

53.0

It will be noted
decreasegd 17 perc

12

BY WILLIAM THROOP
SENIOR, S. E.

There has been a decrease of 20
per cent from the prewar year of 1940
to the Fall of 1950 when, un‘der 'fhe
normal rate of growth of engineering
enrollments, there should have be.en an
increase of about 20 per cent. ‘Slrm;I-
taneously with the erroneous belief of a
decreased need for engineers, there hasf
also been a decrease in the numberhot
graduates of high school, a tr'enddt an
will not reverse itself, as pr.ed1cte 0l
the basis of enrollments of h1g¥1 sclslgo
and grammar school pupils, until ‘19d s.-

In the meantime the ?ate of Ln l:he
trial production, as judged Z i
production of electrical energy,t 1 e
creasing at the rate of nearly fer; Ii)n-
cent, bringing with it the need 0rmel
creased numbers of technical perso '
including engineering graduates.

he contrast of suppl}’. thit ll(sm;n
T sight to fill these needs 1is S rlf en*
Estimates based on the nurr-lbercgllege,
gineering students now 1n - ainteln
assuming that students whg il be
satisfactory scholastic records by
permitted to graduate, that cusd other
shrinkages due to failure an e will
causes will occur, and that thiir i
not be an unusual influx of 2 nvof o
standing admissions or .adoptllc;st i,
accelerated program as in the et four
the number of graduates of the

1lows:
years will be approximately as fo
1951 32,500
1952 21,900
1953 17,000
1954 12,400

jstics
The Bureau of I—'ab?r.sm:lssur‘
issued a report predicting

ine
. . . " a az
Plus of engineers; ‘'Life’’ masg

g
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used this theme in the form of an
article predicting that graduates would
not be able to get jobs; Engineers’ Joint
Council subscribed to the same idea.
These statements are so erroneous that
industries of the nation are worried and
are making an all-out drive to insure
the filling of their vacancies. To add to
the confusion, enrollments in engineer-
ing are still falling and look as if they
will continue to do so. This trend may
be witnessed here at State. The sum-
mary of MSC engineering students as of
March 1, 1949 are as follows:

1949 750
1950 608
1951 362
1952 231
1953 176

hat was overlooked in all of these
predictions was the fact that the
number of freshmen engineering students

A SCENE AT AN INTERVIEW ARRANGED BY THE
PLACEMENT BUREAU.

i’ha;'le:een decreasing for the previous
gineeryears and that the number of en-
sntin s to be graduated this June and
only bumg at least until 1954 would not
i i far fewer than the record break-
but We elran classes of 1949 and 1950
tl'endsoud even, unless enrollment
an s revel."se themselves, be fewer
1940 n[}he normal’’ prewar year of
Cums‘t nless some very unlikely cir-
tl‘endsances occur to change present
engine’ reduced numbers of graduating
SeriOuers- seems clearly to promise a
o ensg iSli:uatlo.n in the near future for
industry. neering profession and for
natiogn?er present-day conditions the
upon a We}falje has come to depend
gine a continuing supply of young €n-
ers to staff industry and the tech-

March, 1951

nical division of the government. Just
at the time when the needs of the nation
for trained personnel promises to be
the greatest in history, there will be an
unprecedented shortage of engineering
graduates.,

Why all the publicity about the short-
age of engineers? The foregoing
statements clearly show the decrease of
engineering graduates. To see why all
the publicity is needed, it is necessary
to see what caused the shortage, First
the war's ending enabled many people
to come to college through the GI Bill
who would not otherwise been able to
attend. Many men were semi-technically
trained in the service and desired to
continue their new-found education, so
they took engineering in college, From
all appearances, there would be a sur-
plus of graduates when these big classes
completed their educations. Actually,
industry absorbed the larger number of
graduates in their expansion programs
and in allied fields. The publicity given
to false reports of surplus engineers
undoubtedly influenced the freshmen as
they registered for college, for no one
wants to study four or five years only to
find his field overcrowded. The second
reason for the shortage is the over=-all
lower enrollments in colleges and uni-
versities. Fewer people are going to
college because money is getting harder
to get and keep. Coupled with that is the
noticible absence of the GI in college.
The third cause of the shortage is one
involving the future. The demands of
the service will drain the forthcoming
graduates from college before they
complete their training. How many of
them will return to college after ser-
vice is a question that few people will

venture to answer.

hese are a few reasons why there

is a shortage, but what to do about
it is another matter. The government is
going to need engineers in the service...
about 6,000 per year. There is only one
answer to the problem at present. More
high school graduates must b'e enr.o!led
in engineering colleges and umvers?tles.
It is now up to the colleges and univer=
sities to encourage incoming students to
study engineering in an effort to correct
a situation that could well put the na-
tion's industries in an inoperative

condition.
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TELEVISION MICROSCOPE

A new type of light microscope that
utilizes electronic eyes instead of the
human eye was recently developed at an
eastern university. The new technique
of televised microscopy gives consider-
ably sharper contrast than has been
previously available. Its use to date has
been limited to the field of biological
research but ithas great possibilities in
the field of medicine and allied field.

The television-microscope combi-
nation has two advantages over the other
forms of microscopes. Itmakes possible
first, the study of many of the compo-
nents of living cells normally visible
only after killing and steaming and
secondly, the direct observation of the
motion of the cells, Even without the
specially sensitized tubes, a high degree
of contrast can be obtained by means of
the variable light level controls on the
television screen,

The experimental installation con-
sists of a laboratory microscope
mounted beneath an RCA industrial tel-
evision camera., The televised micros-
copic scene is transmitted by cable to a
standard receiver-monitor placed near-
by. Placed in the interior of the televi-
sion camera is a very small but
sensitive pickup tube . ., the Vidicon,
For microscopy, the Vidicon can be
sensitized with materials which make it
receptive to a particular narrow band of
wavelengths. For the experimental
model ared-sensitive and a violet=-
sensitive tube were used. Tubes have
been developed that will range from the

infra-red to the ultra-violet end of the
spectrum,

With the red or
Possible to select a

NEW DEVELOPMENTS

N

spectrum through color filters. It is so
much superior that some granules in
living cells have been brought out for the
first time,

It has been pointed out that the new
technique enables examination .of either
slow or rapid motion of material unéer
a microscope at magnifications whlc‘}}
formerly could have been ‘‘watched
only by motion picture photography.

BACTERIA ALA CARTE

Farmers are saving millions of
dollars a year and helping to stre’fch
this country’s jute supply by cooking
disease germs to death.

Burlgap feed bags are being made
safe for re-use by heating t.hem i
special giant ovens known as d1ele<;)t1'1;3
high frequency ovens. Since ’chesedagn
are durable enough to be re-use tio
average of five times, costs are cu of
about one-fifth and there is less dra1w
on the jute supply available for ne
bagsjute, the raw material from WéllsCh
burlap is made is not native to the f.it.s;
this nation importing nearly all 0

ly from India. :
suppgfter several experiments w.ldﬂ;
steam, ultra-violet light, and F}}’la;:;gh
gas, it was found that heating wit Gt
frequency electricity was the

s
practical way to sanitize theffggg ::Eh
for re-use. Bags in bales o trodes in

were conveyed between elec
dielectric c})’vens and the temPer:}fg:
brought up to 230 degrees Fahre Gk
sufficient to kill undesirable }?ljwise
organisms but not to burn or othe
harm the bags. : 1

There ag\re two ovens now 1}‘: u::d
They are 44 feet long, 9 feet hig l;enc}’
9 feet wide, and operate at a fl'eqer %
of 13 megacycles with a pow
120,000 watts,

The cost of sanitizing
cent per bag.

is one€ -half
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ATOMIC
POWER?

hese times are often referred to as

the atomic age. The chief reason
being the atomic bomb and all the talk
about atomic power., What about this
atomic power? Can it be used to run
motors, produce electricity, and do
other greatthings ? Some of these things
may not be as far inthe future as people
think.

It is easy to see the value of atomic
pow'ered aircraft or naval vessels
againstthose powered by chemicalfuels.
The space and weight factors of present
fufels could be cut down considerably.
With the great savings in space, better
armored and maneuverable vessels
could be built, Other things bearing on
th_e value of such machines are: when it
willbe available, maintenance problems,
and th? cost in diversion of fissionable
material both for the reactors installed
1’} the equipment and complex reproces-
Sing procedures which are required for
atomic fuels,
dioacz‘:.Suitable means for supplying ra-
e d1ve substances to an engine has
i i been found. A strip of suitable
Wiffortln‘g mfiterial has been coated
i 0nlrad1oact1ve. matter., This coating
Tt conY_One 19-m1llionth of an inch thick.
43 s1sts. literally of molecules lying

e by side, forming a uniform layer
of molecules,

tepping on the accelerator of the
i Cax; of Fhe f.uture will send this
ginep ?1 rad}oac-twe ribbon into the en-
the o here it will release its energy in
ki orm of heat and provide the power

€Ssary for propelling the car.
: v;fhe p0§>ver packed into uranium can
Some;l}lallz.ed better if compared to
fasiils Ing with which most of us a.re
batterar. F‘f)r example, an automobile
ampery provides 6 volts and about 100
ot te-hours, which is approximately
Urani © 1 horsepower-hour. A piece of
ableum of the same weight would be
ok to provide about 300,000,000
Power-hours.

March, 195

BY BRUCE MILLER
JUNIOR, E. E.

There are two kinds of uranium
which are used; U/235, which is fission-
able, and U-238 which is not fissionable,
U-238 is 139 times as prevalent as
U-235, and can be converted to fission-
able material as a by-product of U-235
fission processes., The neutrons which
are produced in the initial U-235 fission
process can be captured - after they
have released their energy - by the
atoms of unfissionable U-238, These
neutrons are the agent which converts
U-238 into fissionable material, Thus
we can get energy from U-235 and as a
by-product build upa stockpile of
fissionable material from the U-238,

n order to successfully use atomic

power, reactors have been
developed, Thesereactors are machines
which control the release of nuclear
energy. There are many difficulties in
building and operating the reactors
which are necessary for the successful
use of atomic power, Some of the more
important factors are -~

1. The temperatures involved are well
above those of the conventional en=
gineering range.

2. Heat transfer and conversion of heat
into power with the use of liquid
metals involve corrosion, erosion,
purification, and pumping problems,

3., Materials must withstand high
nuclear radiation as well as high
temperatures.

4. Material for reactors must not cap~
ture neutrons and thus reduce the

power and the supply. ;
5. Fissionproducts poison the reaction.

That is, the ashes smother the fire.

T he Atomic Energy Commission has
four reactors in use in different
types of experimental work, Th.e first
is used for testing materials which can
be used in propelling naval vessels. The

second is for testing materials which
Continued on page 30
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The Societies

AMERICAN SOCIETY OF
CIVIL ENGINEERS

Eight student members attended
the Michigan meeting held in Det-
roit’'s Rackham Memorial, After

dinner the group was addressed by
Col. Arthur Morrell, a sanitary engineer
with the U. N. Health Organization, just
back from a ten year tour of duty in
China,

An interesting sound movie on the
construction of Boulder Dam was pre-
sented at the last meeting in January,

Plans for a get together for the
graduating seniors are under way.

PHI LAMBDA TAU

A January meeting of Phi Lambda
Tau a membership committee was
chosen to select new candidates
for admission. A smoker was held
this term for the new initiates, The for-

mal banquet will be held spring term in
the Union,

ENGINEERING COUNCIL

The Engineering Council is now in
the midst of Planning for the
e 2nnual Engineers’ Exposition to be
¢ held May 11 and 12,

Individual departments will take
charge of displays in their building with

their council representative supervis-
ing,

To provide greater coordination for

the exposition as a whole, plans are in
process for guided tours of the various
buildings and displays. A possible route
will be: registration booth in front of
Olds Hall, Forge, Foundry, Cannery,
Olds Hall, Machine Shop, E.E. Building
and finally to the Ag.E, Building,
1 The council has asked that any
ideas or suggestions for displays which
are available for the Exposition be
turned in at Foom 101 Olds Hall,

AMERICAN FOUNDRY SOCIETY
In January, members of the stu-
dent chapter were dinner guests of
the Western Michigan Colle ge
chapter,

2 The featured speaker of
the evening was C. A. Sanders of Ameri-
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can Colloid Co. who spoke on sand prob-
lems relating to excessive metal
shrinkage. Profs. C. C. Sigerfoos and
H. O. Womochel of MSC followed the
speaker with comments on the results
of their research on the same general
subject.

Also in January the group traveled
to Battle Creek for the regular monthly
meeting of the Central Michigan Chapter,
The dinner speaker was Prof. W. W,
Snyder, and the main speaker of the
evening was K. W. Robinson of the State
Health Dept, who spoke on‘‘Dust Control
In The Foundry.”’

ASAE

At their first meeting this term,
{ the AS. Engineers elected two new
officers to take the places oftl?ose
vacated by President Jerry Rich-
ards and Secretary Donald Flo?'ence.
Don was elected President and Richard
Hazle is the new Secretary. The ne'\:
Agriculture Council representativel
Freeman Lytle, k
A rece};t guest at the ASAE mge:n
ings was Andrew Olson. He reporte :
extension work., Mr, Olson has been ac
tive in this work for the pa.st nine ye}éllal':é
and reports that Ag. Engineer srk
good opportunities in extension woIX.

F
AMERICAN INSTITUTE O L
ELECTRICAL ENGINEERS INSTITUT
OF RADIO ENGINEERS

sl
The group has seen several inte

; T
esting movies on e1ect1:1ca} P‘;‘i’::
generation and its d1str1buasa

Also during the term therE;éE\f's.
tour through Oldsmobile for all i
Mr, Beattie of Consumers s
Company in Jackson gave a very aiil
esting talk on engineer training i
grams and what the interv1ewe1;mother
for in the young engineer. Atd'o Club
meeting, the MSC Amateur.Ra ln s
gave a talk and demonstration O o
teur radio. The club operates e

amateur radio bands under t

W8SH.,

30
Continued on PO
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M.S.C.IN
GERMANY

BY CHRISTOPH BRECHT
SPECIAL STUDENT

said the student,

i ‘‘Hello,
;}:z’nbmg up the stairways to an old man
m he thought was a janitor, ‘‘say,

Mister”’

Ic:/fI;isCt:z”'Where is Prof. Mueller’s
the m‘-iviha'c do you want him for'’ asked
Iha‘:(;Tr':ll}a’t;sra?one of your business, but
his office,*’ examination right now in
Mue‘i(l}ta;l tr(r)1 ki you, .I am Professor
“janitor’’, __yself said the supposed

Coul(;r}}llf is an old student gag, but it
Gt g’llien_ in G?rmany where a stu-
aminatigo y is entitled to make his ex-
S atr'is about courses whichhe
Gint Wended. _ He only has to prove
$hident a\j’ enlisted as a regular
o tilei ery often professors do not
Ve Canlc‘i ifiand1dates and sometimes
Professors. ates do not know their

T}}:(;rgeh is a great difference between
ermany S}Ci.hools and universities in
€nce bet;vw ich also shows the differ-
adequate Geen American colleges and
In G e€rman universities:

K theermany high school teachers
nobodr01e every day, in universi-

y cares. Some classrooms$

chec
tieg

March, 1959

could not
even hold the official number of stu-

used for a certain course,

dents. While in high school a textbook
is the center of the whole course, with
the teacher only commenting and ex-
plaining. In universities usually differ-
ent books are recommended but not
at all basic of the lectures which are
entirely planned and held by the pro-
fessor. Therefore, there are no assign-
ments. While in high school examina-
tions take place at the end of each term,
while the quiz and notebooks play an
important part, they only have two
examinations during the whole curricu-
lum in the university. Of course these
exams are pretty tough and students
often get in a mess before them because
they cover all the material of two or

more years of studying in all courses.
A German Technical University
corresponds to one of the ‘‘Institutes of
Technology'’ here. Universities them-
selves are restricted to teach theoreti-
cal natural sciences, medicines, law and
fine arts etc. while in Technical Univer-
sities practical technical sciences and
engineering are taught. In western
Germany some 90,000 students (out of a
population of 48 million) study at 86
universities, institutes and other educa~-
which offer higher

tional institutions
Continued on page 22

17



Only STEEL cando S0 many jobs

ACTION IN CALIFORNIA. On the north fork of the Feather River in Cal-
ifornia, Pacific Gas and Electric Company has placed two new dams
Cresta Dam and Rock Creek Dam. The huge drum gates for these dams,
and the bridges directly above them, required 4,380,000 pounds of steel.
They were fabricated and erected by United States Steel.

NEW SCHOOL HAS 2-WAY PROTECTION. No matter how absorbed these chil-
dren become, they can’t rush into the path of passing trafiic, because
they are protected by sturdy, long-wearing Cyclone Fence. And the
fence not only keeps the children inside, it keeps undesirables out.

. te els, res-
WASH DAY IS NO HEADACHE in hosplt‘ﬂ:’ L},li(;,tmen
taurants, clubs, or laundries th’re St?iin]ess steel
made of U-S'S Stainless Steql. FOl'Siggance’ 200
means easy cleaning, corrosion ’:i éStateS S‘teel
looks and long life. Lucky that Un{mf?hing ‘machine
is big enough to turn out - f;)g;v;vell as tanks.

s s

AMERICAN BRIDGE COMPANY » AMERICAN STEEL & WIRE COMPANY and CYCLONE FENCE DIVIS

ERN STEEL ANY
SION « COLUMBIA STEEL COMPANY » CONSOLIDATED WEST R0DUCTS COMP

CORPORATION
STEEL P
UNITED STATES STEEL COMPANY « UNITED STATES STEF| EXPORT COMPANY  UNITED STATES

ER
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so well...

TOUGH ON TANKS. The steel roc

by this new 3.5 inch “superblgii(?lfig’
has already proved itself an effective
anti-tank weapon. It weighs nine
pounds, is able to penetrate up to 11

mphes of armor. Although mobilization ; T
will require increasing amounts of steel .
the constantly-expanding steel-produc:
Tgt facnh’lc(xes (if U. S. Steel should enable
it to make plenty of s 1
et uIs)e o tz(). teel for essential

FACTS YOU SHOULD KNOW ABOUT STEEL

c/’\fm'e,’]r;ccm steel mjll.s can out-produce the rest
b world combined by 13 million tons of
330k Glryec:r. Tl?e plants of United States Steel

e are pouring more steel than all the Com-
munist nations put together.

NEW LIGHT ASSAULT TRANSPORT. Six rocket units help to lift the 40,000-
pound weight of this new 1. S. Air Force light assault transport in a
recent test flight. With the addition of rocket units, the three-engine
plane can now transport heavy loads in and out of small clearings.

Only steel can do so many jobs so well.

Theatre Guild on the Air, presented every Sunday evening by United States Steel,
onsult your newspaper for time and station,

Listen to . . . The
National Broadcasting Company, coast-to-coast network. Ci

and this label is your guide to quality steel

UNITED STATES STEEL
@ggm}zg lo %Jz/ a ?d/efr Inerica

D COMPANY + UNION SUPPLY COMPANY

TRADE .

EEL STRAPPING COMPANY » NATIONAL TUBE COMPANY = OIL WELL SURPLY COMPANY » TENNESSEE COAL, IRON & RAILROA

GERRARD ST
VIRGINIA BRIDGE COMPANY

UNITED
STATE
S STEEL SUPPLY COMPANY = UNIVERSAL ATLAS CEMENT COMPANY »
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A SUPER.VOLTAGE

ERECTING A MULTI.-ANTENNA INDUSTRIAL X-RAY

TELEVISION TOWER ON THE
EMPIRE STATE BUILDING

RIVER S
oN THE MGy,

A NEW 300,000,000.VOLT SYN(TMHOTRT)N'
AN EXTREMELY POWERFUL ATOM.SMASHER

CONDUIT TRENCH BEING CONSTRUCTED .
AT THE GRAND RIVER CROSSING
OF JOHN C. LODGE EXPRESSWAY

E~LARGEST
Y

HE BAYTOWNLA PORTE

1
£ BEGINNING OF
i STEE

THE LAR N ' ; L TUNNEL
E LARGEST SHIP PROPELLER : . NEW FL — CAN SPIN A
EV! MAKE ANGING MACHINE — C
BUILT IN THE U. S. — 22 FEET m“ LARGE WELDING JIG DESIGNED T?NG TANKS FLANGED HEAD UP TO 26.1» FEET IN DIAMETER
DIAMETER AND WEIGHS 71,500 Lgs, STAINLESS - STEEL - BEER - FERMENT

21
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M. S. C.
In Germany

Continued from page 22

education. The University of Munich is
the largest having 10,000 students, the
Technical University in Munich has
about 4,000 students. The percentage of
‘‘coeds’’ range from 4% (in technical
universities) to 45% in the University of
Munich.
Let's follow the life in school of a
young boy who wants to become an
engineer. A total of eight years in
school is required by law for any citi-
zen in Germany. At the age of six the
youngster has to go to the basic school
(it is called the ‘‘people’s school' be-
cause it is free for everyone). The first
day in school usually is a festival and
the boy gets a big paper hat, filled with
sweets, candies and cookies.

After four years he may change
over to high school or stay for four
more years in the elementary school.
In high school he and his parents have
to make their first academic selection.
When the boy passes the fourth class
there usually is a linguistic or a natural
science choice. After 8 classes (cur-
rently efforts are being made to add the
former 9th year, abandoned during the
Nazi regime) and after passing the final
examinations, he gets his record from
the high school. The grading system is
slightly different as is shown below.

l=very good corresponding to the ‘*A"’’
2=good corresponding to the ‘*B"’
3=tair corresponding to the ‘*C*’
4=poor

corresponding to the ‘D’
5=insufficient corresponding to the “‘E'’

If the boy has not more than one or
two ‘*poor’s’’ and no ‘‘insufficient’'s’’ in
his record he has passed. This makes
it possible for him to apply for enroll-

ment as a student at the univers
his choice.

Colleges, like MSC, are unknown in

Germany. Students in Germany
live in rented private rooms in the city
of their Alma Mater. They come only
for classes to the university, Usually
the administration runs a kind of cafe-
teria, ‘‘the mensa’'’, which is financially
supported in order to serve lunches for
students, instructors and employees for
reasonable prices . Naturally private

ity of

22

life in private rooms has some advan-
tages for students but on the whole --
and especially under postwar conditions
inGerman cities, it involves many
additional housekeeping problems and
expenses, unknown to students here,
Besides, team spirit as it is known and
feltin MSC and seen by outsiders during
sporting events, is almost unknown,
There are athletic events and competi-
tions between the several universities
but they fail to attract more than a small
number of fans. Life in German univer-
sities is much more unpersonal and less
familiar than it is here.

s a prerequisite to start as a stu-

dent in engineering, it is required
to have worked 6 to 12 months in a fac-
tory or shop. Further, it is required
before the final exams that the ME and
EE student work another 6 months dur-
ing his vacations, before he becomgs
what is called here a ‘‘freshman’’. This
system brings the student in close con-
tact with practical methods, machines
and institutions in industry, butalso
broadens his sense for social proble{ns
by requiring that he work for this period
(without any wage, by the way) as a
worker and together with other workmen.

I myself, considered this system to
be the most ideal for technical educa-
tion until I happened to visit the GM;
(General Motors Institute) at Flint and
got acquainted with the “Co-Qp-SYStem_
which among others is carr1ed' thru in
this institute. The alternating two
month periods in shop and classroomh
for four years and the final researc
work in the fifth year seem to be alsl
ideal way to educate an engineer. T'hmtgi-
may be different for theoretical suer(l1 :
fic-students and others who nee 5
thoroughly uninterrupted study
sources and books.

Unfortunately a student at a Germal;
technical university has to Chf°‘}’lsis
his major on the very first day © 7
curriculum. There is no general l?ated
school which could make him écquamar.
with the system during the first y?des
E.g. when he, after two terms, de;;m_
to change his major from ME to ¢ % to
istry, he will have many d1ff1cu.1t1e i
overcome with new courses Wh}Ch
quire prerequisites unknown to h‘m;l- ik
Each year is divided 1nobout
semesters, FEach of these run for 2 o
3-1/2 months. While the student hacfule
subscribe to a pre-arranged Ene
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partners in creating

| NWA 7907
K & E drafting instruments, equipment and materials

in shaping the mod 4. S faraiat h USE THE
modern world. So extensively are these
products used by successful men, it is self-evident that WOR LD S B Es T\.

have been partners of leading engineers for 8] years

k0

K & E has played a part in the completion of nearly af

every American engineering project of any magnitude. o
U<#E NO EXTRA COST
RN ‘ ) Ao~ 3

Drafting, Reproducsion,
Survering Equipment

end Mariss Begin your career by
;i doing what the mas-
ters do . . . use
CASTELL with the
famous imported
graphite. It costs no
more than ordinary
domestic brands.

Measuring Tapes.

18 superlative de-
grees that match ev-
ery mood of genius.
Ask for CASTELL 9000
at your college sup-
ply store.

&5

KEUFFEL & ESSER CO.

EST. 1867
NEW YORK * HOBOKEN, N. J.
Chicago * St. Louis * Detroit
San Francisco * Los Angeles * Montreal

) \\\fes Sir, \'m gowng to ge’f- the
May Issue of the SpariaN % &

_ ENGINEER | g
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Alumni % N, ews

William H. Cornelius, '17, is Chief
Combustion and Lubrication Engineer
for the Newport Steel Corporation in
Kentucky.

Paul G, Andres, '18, author of a
new book, ‘‘Survey of Modern Electron-
ics’’, has been on the staff at Illinois
Institute of Technology for the last ten
years.

Ralph C. Sweeney, '19,is a regional
sanitation engineer for the State Health
Department in the New York metropoli-
tan area.

Leon L., Bateman, '20, has been with
the Huron County Road Commission for
30 years. He is the County Engineer.

Carleton H. Currie, '20, is a Pro-
fessor of Sociology atWest Virginia
Wesleyan College.

J. William Anderson, '20, is an en-
gineer for the City of Los Angeles. He
has worked onthe Boulder Dam Project,
Colorado River Aqueduct, and the basic
magnesium plant at Las Vegas.

James R. Wellman, '22, is techni-
cal service engineer for American Cya-
namid Co. in Kalamazoo, Michigan,

Harry W. Coon, '22, owns and man-
ages a ready-mix concrete company in
Corpus Christi, Texas.

Wayne A. Gingrich, '22, is an eye,
ear, nose, and throat doctor in Ironwood,
Michigan. Wayne graduated as a CE,

Fred H. Passenger, '24, has a gen-
eral law practice in Ithaca, Michigan,

Herman W, Jennings, 24, is work-
ing for the office of the Chief Engineers

Department of the Army in Washington,
D.'C,

Matt Nuttila, '2 5, superintendent of
m.otor vehicles for the Cities Service
Qil Co. in New York. He is vice-presi-
dfent for the Society of Automotive En-
gineers and chairman of its national
transportation and maintenance activity,

Marshall G_ Hou hton !26 . )
Electrical Engineer fg ! ,1s Senior

and Grylls Inc., ar chi
in Detroit,

Clyde A. Kitts, 126,
Manager of the Baton Rouge Plant of

Solvay Division Allied i
’ Che
Dye Corp. in Louisiana, i

is Assistant

24

Carl Smetka, '40, is now an aircraft
design engineer for Commercial Casting
Co. of Los Angeles.

George R. Bingham, '41, is doing
civil engineering work for the Detroit
Water Supply Co.

S. Perry Schlesinger, '41, is an
Assistant Professor of Electrical En-
gineering at the United States Naval
Academy, Annapolis, Maryland.

Fred Drilling, ‘41, is employed as a
stress engineer and designer at Gar
Wood, Detroit.

Milton Honsowetz, '41, is doing
chemical engineering for Wyandotte
Chemicals Corp. in Wyandotte, Mich,

Arthur B. Coulter, '41, is doing
engineering work for the Arabian
American Oil Co. in Saudi Arabia.

Joseph Cdaney, '43, is associate
engineer for the California Department
of Architecture in Sacramento. .

Phil Lenton, '43, is section head in
the Chemical Engineering Department
of Wyandotte Chemicals research
Division in Wyandotte, Michigan.

LeRoy Oehler, '43, is an Assistant
Professor of Civil Engineering at The
University of Texas.

Marvin Smith, '46, is a sales en-
gineer for the Chicago Branch of the
U. S. Radiator Co. }

Eugene Justema, '47, is an electri-
cal engineer with the Clement Electric
Co. in Grand Rapids. ;

Edward Gillisse, '48, is an indus-
trial engineer for William .Br9thers
Paper Box Co. of St. Joseph, Michigan. |

Robert Smith, ’'48, is a chemic2
engineer in the control labo'rator}.’ 0-
Monsanto's plastics division in Spring
field, Mass. . i

Stanley Riley, '49, is a sel"v1<fe ref};r
resentative in chemical specialties
Standard Oil Co.

Harry Hedges, '49, :
engineer at Wright-Patterson Alr ¥
Base near Dayton, Ohio.

Floyd Harwood, ’49,
engineer for International Bus
Machines in Roseville, Michigan. Lt

Y. Y. Huang, '49, is Prot.'esstoe jé
Civil Engineering at the Institu
Technology in Shanghai, China.

is an electroni€
orce

is a customerl
ines$
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HIS PICTURE STORY had whiskers when John A. Roebling built the Brooklyn

Bridge, 85 years ago. + But the warning it sounds is as current and as urgent
as it ever was in the history of our country. -+ No mule ever will get much of a meal
by pursuing hay that is kept out of his reach by a stout pole. + No nation whose
rising wage scale keeps prices spiraling upward ever will attain true prosperity. »
No nation has yet found the secret of making products at prices that do not depend
upon wages. - If we expect to stop the inflation spiral we're in, we will have to
contribute more, individually, instead of merely collecting more, individually.

And let us not lose sight of this objective during periods of government controls
that are temporarily forced upon us by national emergencies. Let us keep our
eye on the long range picture. Let us remember that we can have more only if we

give more...that we can not really increase our income, unless we also increase

our productivity. - Inflation wages can no more catch up with inflation prices than

our mule can catch up with that elusive hay. John A. Roebling’s Sons Co.,

Trenton 2, New Jersey.

WIRE AND COLD ROLLED PRODUCTS WOVEN WIRE FABRICS

ROEBLING

ELECTRICAL WIRES AND CABLES *» WIRE ROPE

SPARTAN ENGINEER
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U Itrasonies

Continued from page 7

importance has been shown very exten-
sively in the last two wars. Submarine
detection is in reality a thickness meas-
urement similar to that used in metal
testing except here the material is
water and the thickness is the distance
fromship to submarine. Its operation is
the same as radar except vibrational
waves are used instead of electro-
magnetic waves. A signal is sent out
by the ship and the echo is rebounded
from the submarine,

Knowing the speed of vibrational
waves in water it is simple to calculate
the distance to the submarine. Depth
soundings and soundings for obstruc-
tions from icebergs are also made in
the same manner,

The above descriptions of sub-
marine signaling is sometimes called
sonar (sound navigation and ranging).
The frequency range is between 10,000
and 40,000 cycles per second with a
power output of 600 watts. The trans-
mitter is usually of the magnetostric-

HIGGINS Nk co. ine

271 NINTH ST, BROOKLYN I5, N.Y_ U.S.A.
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tion type because of its high power
output and rugged construction,
G eology has had a big helping hand in
the form of ultrasonic seismic sig-
naling. It is no longer necessary to wait
until the next earthquake to get addition-
al information about what is under the
surface of the earth. Oil wells and min-
eral deposits are also found by this
method. Here is how it works, The
receiver is set up at one point and some
miles away a blast of dynamite is set
off to provide the pulse. This pulse of
ultrasonic energy is reflected and re-
fracted by the various layers of which
the earth is made up.

Metallurgical application is also
becoming an important aspect of ultra-
sonic future. It has been discovered that
a molten pot of metal will, upon being
exposed to ultrasonic waves, solidify
much more rapidly and will harden with
a much smaller grain size.

In conclusion, it is to be said that
ultrasonics also has numerous other
uses in such fields as biology and medi-
cine., With further developments forth

coming in this field, ultrasonics will be
as necessary to the average person 1n
the future as the automobile is today.

PLAN TO ATTEND

"A PARADE OF WHEELS"

3rd ANNUAL

ENGINEERING EXPOSITION

May 11 and 12

SPARTAN ENGINEER



Five new RC
A-equi stations i : :
Juipped stations in- Mexico, Brazil, and Cuba, add television to the forces which make

Now Hetevision qoes Good Neighbor”

sAi(: little as 10 short years ago, televi-

‘s:—to the average man on the street

is i emed far away. Today, television
in 10,500,000 homes.

. Ii\i;?“;est demonst.ration of TV’s growth
o egp to_ Latin America. 3 RCA-
MeXipC}())e statlons. are now in Cuba, 1 in
planneé a;other in Brazil—and more are
. m. hey are contributing to televi-
castig) %’ress by following a single tele-
i gfs andard. They also use develop-

s from RCA Laboratories: the image

orthicon television camera, electron tubes,
monitoring equipment, and antennas.

And as our neighbors to the south watch
television at home, they see another develop-
ment of RCA research—the kinescope. The
face of this tube is the “sereen” in all-
electronic home TV receivers . . . on which
one sees sharp, clear pictures in motion.

. * *

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

Good Neighbors of all the Americas.

Continue your education
with pay—at RCA |

Graduate Electrical Engineers: RCA |
Victor—one of the world’s foremost mant-
facturers of radio and electronic products
- offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad
vancement, Here are only five of the many
s which offer unusual promise:
design of radio re-
short wave

d phono-

project
e Development and
ceivers (including broadcast,
and FM circuits, television, an
graph combinations ).

e Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.

e Design of component parts such as
coils, loudspeakers, capacitors.

¢ Development and design of new re-
cording and producing methods.

e Design of receiving, power, cathode
ray, gas and photo tubes.

Write today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.

RADIO CORPORATION of AMERICA

Wwerld Leader in Rodio — First i Je/evision

March, 1951
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Grille Design

Continued from page 11

hammerforms
pieces.

The first step in making the ham-
merforms is to make a casting from
the wooden patterns made in the wood
shop. This casting is made of kirksite,
a light, inexpensive alloy. One reason
that the kirksite is used is because it
makes a very good casting,

After the castings are cleaned up and
a final check of the dimensions is
made the hammerforms are begun,

The hammerforms are made by
shaping a piece of brass over the kirk-
site casting. If the time alloted to com-
plete the model is running out, the
hammerforms are in the desired shape
they are assembled and a final check of
the dimensions is made. They are then
disassembled and turned over to the
metal shop. Here the hammerforms
undergo their final stages of develop-
ment,

The first step in the finishing
process is to clean up the hammer-
forms, and then copper plate them.

make up the larger

IN A CLASS

BY ITSELF!

UFKIN

“MICHIGAN""
CHROME-CLAD
BABBITT TYPE
CHAIN TAPE

Its in a class by itself for
railroad, highway, and other

hard service measuring.

"Tough steel line protected

with several coats of electro-

plating. Both line and Babbitt metal bosses chro-

mium plated to give it a wear and corrosion

resistant, all metal outer jacket. Sturdy metal reel

is dull black finished. Long cx'(ru-lc\erzlgc

folding winding handle. It pays to measure
with the finest—choose Lufkin.

121

TAPES - RULES - PRECISION TOOLS
AT YOUR HARDWARE STORE

THE LUFKIN RULE CO. » SAGINAW, MICH. »
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New York City « Barrie, Onr,

After they are copper-plated they are
chrome plated. If the metal is not
copper -plated first an inferior chrome
plating job results.

The grille assembly is then mounted
on a full size facsimilie of the car
that will employ this particular grille,
This full size model car is made out of
plaster. The same paint job is put on
the model that is to be put on the con-
sumers car. When the model is finished
it has a very close resemblance to
metal. Everything is included in this
final model. For example;the individual
stars, or chrome trimmings, and pieces
such as the license plate holder. A
meeting is called when the model is
completed down to the most minute de-
tails. The purpose of this meeting is to
review the finished model. Suggestions
are made when the case warrants it.
Every part of the car is checked. It
must be sound in design and it must be
economical to produce.

This is only one of the many steps
in the production of an automobile.
Large companies are working day in and
day out on research and testing in order
to give the public a safe, beautiful, and
practical automobile.

the New BROWN & SHARPE
MICROMETERS

have har (1
smble is of 2
mb d.‘v-‘s"ons.

weal'.l“

; a
sure enduning
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One-ton window for a supersonic wind tunnel

Just e
“rurly i’iai:t:y hpw does a jet plane behave
: oaring thr air 2
oy il g through the air at super-
Scienti :
L tlsts,vpeermg through windows of
o herg OPIICQI glass such as the one you
3nswere; “lll' soon have a more thorough
i 0 this question than ever before.
18 pi :
i aptzeceqfopuculgluss.“eighingmore
oo ofon‘ ‘IS one of two of the largest
be uged Optical glass ever made. They will
Nt . in the SiX by six-foot super‘sonic
Labora[nnc! of the Ames Aeronautical
COmmmor'\fOf The National Advisory
i ¢e for Aeronautics 2 fet
; at Moffet
Field, Californja. "
This >
%t tunnel generates wind velocities up
1500 m"j]“.le speed of sound, equivalent to
lles per hour at sea level.
The wi
iy :‘IHQO“S are six inches thick and 52
free 0~f .n diameter. They are so clear and
thock “lmpcrfccnons that photographs of
ave and air-flow patterns can be

March, 1951

made through them—to furnish scientific
data of great value in the design of future
airplanes and missiles for supersonic flight.

Until Corning research and glass-making
skill found a way to mass-produce pure
optical glass in large shapes, science had no
suitable substance for wind-tunnel win-
dows. Perfect optical glass with enough
area to permit a full view—and thick
enough to withstand the enormous wind-
tunnel forces—was unheard-of.

Today, Corning can make lens blanks,

directly from the molten glass, ranging in
size from tiny camera lenses to these gi-
gantic windows.
This Corning development is not only
helping to make this country independent
of foreign sources of optical glass; it also
promises many new tools for science, paves
the way for widespread improvement in
products and processes.

Throughout industry, Corning means re-

search in glass—research which has con-~
tinually developed new kinds of glass and
new uses for existing ones As Corning has
steadily pushed back the frontiers of glass
knowledge, glass has become a material of
limitless uses.

So we suggest—if you are thinking in terms
of improved products or processes—that
you keep glass in mind.

To learn more about Corning optical
glass, or the many other glasses Corning
makes, simply write m#prcrumhh before
your planning reaches the blueprint stage,
at Box S 120. Corning Glass Works, Cor~

ning, New York.

CORNING

means research in glass
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Atomie Power

Continued from page 15

can be utilized by aircraft engines. With
the third they are attempting to produce
significant amounts of electric power at
reasonable rates. The fourth is a
special ‘‘breeder tractor’’. This is a
process which will produce more
fissionable material than it consumes,
something obviously impossible for
gasoline and steam engines to do. A
$3,500,000 project begun early in 1949
is completed and undergoing test opera-
tions. If it works as well in practice as
itdoes intheory the reactor will operate
with a net gain in atomic fuel,

Reactors have been in use since the
beginning of the atomic program doing
experimental work, but bigger, more
complicated machines are needed for
new projects. Conceivable reactors can
propel guided missiles, provide cheap
electric power, and distill water from
the sea for irrigation. However, the
difficulties are so great that most

projects are financially impossible, and
it is difficult to obtain sufficient techni-
cal manpower to handle them.

These obstacles set a time limit of
several years on possible completion of
most economic projects. With one
project already completed and being
tested, it is almost certain that we shall
see atomic power put to some economic
use in the not too distant future,

Societies

Continued from page 16

ETA KAPPA NU

The Gamma Zeta chapter held
its first regular initiation during
February. Among those being
initiated were one professional
man, two graduate students, ten seniors
and twelve juniors.

The speaker for the banquet was
E. V. Sayles of Consumers Power 1n
Jackson.

The National President, Frank San-
ford, attended the initiation and banquet.

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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A touch of gold...

GRID FRAME
(actual size)

This is the grid frame for an electron tube
that plays a vital part in the Bell System’s radio
relay network for long distance telephone calls
and television programs.

Across the central hole of a frame —between
dotted lines—tungsten wires .0003 of an inch in
diameter, so fine you can barely see them, must
be placed with their centers .001 of an inch apart.
How to fasten this wire securely to a frame posed
a problem that took the combined skills of many
kinds of engineers.

Ele;fricul, Chemical and Metallurgical
Engineers decided it could best be anchored with
gold. Why gold? Because it is inert in a vacuum,
reduces grid emission, is suitable for the working
temperature of the tube and is a good electrical
conductor.

Physicists, Electrical and Mechanical Engi-
neers tackled this problem — and adapted the
machine shown, in which frames are placed—forty
at a time—on a two-level rack. Between the up-
rights of the rack are heating coils into which
short lengths of 24 karat gold wire are placed.
An air-tight cover is lowered, the chamber evacu-
ated and heaters are switched on. When vacuum
and temperature are just right, the operator
passes a carefully controlled current through the
coils and the gold vaporizes, covering the grid
frames with a coating .00002 of an inch thick.
Only about two and one-half cents worth of gold

per frame is used.

a lot of Engineering!

Tungsten wire is next wound around two
frames at a time. These are put into a hydrogen
atmosphere and heated until the gold melts and
brazes the wire firmly to both frames, which are

then split apart.

Industrial Engineers made thorough job cost
and time studies which show this new process is
fast and economical.

Working closely together, Western Electric
engineers of varied skills are constantly develop-
ing new, better and more economical ways to
make telephone equipment. That’s how they help
the Bell System give this country the best tele-
phone service on earth at the lowest possible cost.

d into vapor to gold-
ate little grid frames at Western Electric.

This unusual machine turns gol

pl
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DISTEL HEATING COMPANY

Plumbing

Heating

Power Plants
Refrigeration
Industrial Piping
Sprinkling Systems

Air Conditioning

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

LANSING MICHIGAN

What is

i bles
Why is d-c testing of ca

to
6 a valuable Supplent\,eeI;ts?
* » tS a're
in a bearing ° o High voltage oo sut small

more likely
o erfections - 3
dc testivg, DAENST TN,
ages can be used_tn
damaging insulaFte'é
That's why Okon=® =,
nextra engineefliith
cables includes
a—-c and d-¢ tests-

Alloys that gointo bearing stcelshould
be properly apportioned and hard.
ened.. The result of @ee®’s know-
how in metallurgy is the development
of bearings with special ability to

with_stand tremendous stresses and
EEF strains. S=rsFE Industries, Inc.,

Phila. 32, Pa, 7178
Ball & Roller

go < LA \
\\
mitomenad " . \ ° NITE ﬁ insulated wires and cables
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by H. A. BARTLING
Manager, Electronics Section
General Machinery Division
ALLIS-CHALMERS MANUFACTURING COMPANY
(Graduate Training Course 1927)

0 MANY near-miracles, actual, experi-

. mental or imaginary, are being at-
tributed to electronics that it’s quite the
glamour girl of the electrical industry.
. Working closely with
. this infant prodigy, we
’_ﬁnd itisindeed fascinat-
ing and astonishingly
versatile. We find, too,
that it is a terrific work-
er. Applying electronic
principles to tough,
matter-of-fact indus-
trial jobs is the work of
this section.

H. A. BARTLING

It rewards us with some really amazing
fucgess stories, and with abundant oppor-
unity. The field has hardly been touched.

New Field

'cr;lr: lﬁeld of industrial electronics was
receilz/eéely unknown,. of course, when I
o ed my degree in Electrical Engi-

ring from Illinois and entered the
graduate Training Course at Allis-
COhalmers in 1925. During the 2-year
wourfe—; Sc;uclf pretty clgse to electrical
iy lr1 atits compleglon, I was on the
sk o? htest ﬂoqr helping run tests on
e the first big blooming mill motors

mpany ever built.

Next, I worked in the Basic Industries

Massiy, :

:ésllj‘”e castings for a 60-inch Superior-
AC wcy‘[crusvhcr being assembled in the
5-foot b\o zl\dllls plant. Machine will reduce
2500 tor ulders to crushed rock—handle

S of ore per hour!

March, 1951

Elecironics .

GLAMOUR GIRL—-OR
RODUCTION WORKER?

Hardening

is stepping up production for a Southern manufacturer of text

Department on electric mine hoists. In
1931, I moved back to the Electrical De-
partment, doing sales applicati(m work
for the Motor and Generator Section. I
worked, successively, on unit sub-stations,
had charge of the Mixed Apparatus Sec-
tion, was in Industrial Sales, handled
contract negotiations and sales liaison
work during the war, and in 1947 took
charge of the Compuny's growing Elec-
tronics Section.

Here we develop and apply four main
classes of industrial electronic equipment:
Rectifiers, Induction Heaters, Dielectric
Heaters and Metal Detectors. With the
exception of Rectifiers, this equipment is
relatively new to industry. We're turning
up new uses and applications every day.
It’s an absorbing line of work, and pio-
neers an entirely new frontier of indus-
trial methods.

Wide Choice of Interests
I’ve traced this brief pcrsonal history to
illustrate the widely varied opportunilics
a young engineer finds at Allis-Chalmers
evenwithinasingle field such aselectricity.
I never got far from the Electrical De-
partment, because I found what [ wanted
right there. But I wouldn’t be giving a
true picture of Allis-Chalmers if I didn’t

2200 trimmer blades per hour, this Allis-Chalmers Induction Heater
ile machinery.

touch on the other great departments,
Covcrmgju%l about every major lnduxlry.

Many GTC students find their greatest
interest and opportunity in the Basic In-
dustries Department. There they design,
build and install the machinery for min=-

ing, smelting, cement making, flour mill-
and chemical

ing, oil extraction, food
pmccssing. Others become interested In
hy(lmuhc or steam turbines, the com-
plcxilics of centrifugal pumps and the
engineering problems of small motors or
V-belt drives.

Some fit into cnginccring and design.
Some find themselves most interested in
manufacturing or in field work such as
service and erection. Many like selling,
and find their cngnwcring training pays
off best in a District Sales Office.

Whatever a man may eventually find
most to his liking and advantage, the
Allic—(‘hulmcrs(ir;uluutc Training Course
is a wonderful vantage point from which
It offers contact with all major
and a chance at many types of
work : design, manufacture, research, test-
ing, instzlll?xlion, selling, advertising, €x-
povrt, There is no other organization that
can offer a graduate engineer such a wide
range of activities.

to start.
industries,

ALLIS-CHALMERS

Allis-Chalmers Manufacturing Company,

Milwaukee 1, Wisconsin
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FLAT
LEATHER

BELT
A

This compact, modern drive controls belt tension con-
tinuously; keeping it even, despite changes in load.

In fact, this drive keeps belt pull uniform two ways,
" around and across the pulleys. Here’s how it works.
TENSION-CONTROLLING 1, The tension-controlling motor base maintains uniform
MOTOR BASE pulling power around the pulleys by automatically com-
pensating for load changes.

2. The flat leather belt keeps belt pull uniform across
the pulleys because it is undivided. No danger of separate,
uneven tensions.

Amesicar) LEATHER BELTING ddociation

Headquarters for Authentic Power Transmission Data
41 PARK ROW, NEW YORK 7, NEW YORK AL-49

DAIL STEEL PRODUCTS CO.

METAL STAMPINGS
ANLD ASSEMELY WORK

LANSING 1, MICHIGAN
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THEY MADE HISTORY!!

| This car, and the men who designed it

Back in 1928 Alcoa engineers pointed out the
advantages that aluminum would bring to
railroad tank cars carrying hard to hold
chemicals; easily contaminated foods. So
Alcoa designed and undertook to pay for
the first aluminum tank car. The car builder
and a shipper became interested. On comple-
tion of the car, the builder assumed the cost and
leased it to the shipper for regular service.

Interest in aluminum tank cars increased.
Impact recorders and strain gauges gave
the designers new data. The aluminum pro-
duction men rolled the heaviest plate;
made the largest rivets produced up to that
time. The second car was made from 8 in-

stead of 16 plates. Joining time cut in half!

Today three plates, plus heads, joined by
newly developed welding methods make an
aluminum tank car. And 1,300 of them, in-
cluding the first one ever made, are in service.
Another instance where Alcoa engineering
and co-operation have brought the advan-
tages of aluminum to a new application.
Throughout the Alcoa organization, in re-

ch, production and sales, similar pioneer-
rs are

sear:
ing jobs are in progress now and othe
waiting for the men with the imagineering
ability to tackle them.

AruMINUM COMPANY OF AMERICA, 742

Gulf Building, Pittsburgh 19, Pennsylvania.

March, 1951
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Beginning Its
37th Year
of Suceessful

Stamping

N
S Service
1

N
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Serving
Manufacturers of

AUTOMOBILES
AGRICULTURAL
EQUIPMENT N

INDUSTRIAL
EQUIPMENT

DOMESTIC G
EQUIPMENT

LAWNMOWERS C
1159 Pennsylvania
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Lansing, Michigan O
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M. S. (.
In Germany

Continued from page 17

(covering about 27-34 hours per week)
for the first four semesters at the
technical university, he can choose
about half of his schedule during the
last four semesters out of a list of
many subjects, all relating to his field.
Classes run for 45 minutes. Technical
auxiliary equipment (slides with rec-
ords, models etc.) are, due to the lack
of funds, relatively rare.

here are no exams, no term papers

and no finals, In some courses
however, drawings and calculations have
to be made and sometimes will be
graded. Occasionally voluntary prob-
lems can be turned in and will be
corrected by members of the faculty-
staff. In spite of this lack of control
however, strangely enough, most of the
students study hard and use the acade-
mic freedom, granted to them, to the
best of their own benefit.

The first examinations take place
after the fourth or fifth semester and
cover the entire material of all the
lectures. Each course will have its
own exam, either written (2-4 hours) or
oral (15 minutes) or both. I never rea-
lized how long 15 minutes can be W}}en
one has to spend them with an inquisit}Ve
professor. Some technical universitlgs
make it possible to spread the exami-
nations of up to 18 courses or more at
the end of two semesters instead of one.
The final examinations (usually after
the 7th and 8th semesters) again covers
the material of the curriculum and in-
cludes the delivery ofa special research
assignment which has to be completed
during the last four months of the last
term. :
The passing of the final exam entitles

the student toaccept the title
‘‘Diplom-Ingenieur’’ which may be com~
pared to the masters degree here. If he
does not intend to go on for a doctors
degree immediately, which iI'Nolve.st
similar work and examinations 251
does here, he is finished. t

Unfortunately there is no Placem??h
office which arranges interviews WIto
future employers, so the student has i
look for his job usually alone and wit
out any help. Sometimes howeve::
recommendations by his professor®

SPARTAN ENGINEER



based on relations with industry, are
given and are very useful,

here are some departments and

divisions here in MSC, which are
not developed in Germany. The techni-
cal university of Munich has the follow-
ing departments:

Faculty for General Sciences:
1. Mathematics and Natural Sciences
Department.
2, Chemistry Department.
3, General Sciences and Languages
Department.

Faculty for Civil Engineering:
1. Civil Engineering Department.
2, Architecture Department.

Faculty for ME and EE:
1. Mechanical Engineering Department.
2, Electrical Engineering Department.

Faculty for Agricultural Sciences
Faculty for Brewing Sciences

i You will notice that there is no
‘Industrial Engineering,”’ and no
Chemical Engineering Department’’.
:I'here is the faculty for Brewing which
is very famous and of course runs its
own brewery. Would you like to enroll?

l t is not within the scope of this re-

= view to compare your system here
with the Ger man educational system.
Both have their advantages and disad-
vantages. The German higher educa-
tional system as well as the German
u.niversities are known for their scien-
'fxfic valués and have a good reputation
in this country. However, the system
needs a reform towards broadening of
education. Studies in German technical
u.niversities shall not getlost in special-
ties and technical practices, but shall
train the students to solve technical
Problems by their own knowledge and
ability instead of using a routine-sched-
ule. Due to the enormous technical and
Scientific progress, specialization has
become as necessary as itis dangerous.
Itis now realized that engineers as
Creators of technical progress must not
be only technical skilled, but should be
able to overlook the importance and re-
lationship of their products to political
economics and moral ethics. Engineers
must feel responsible for their products
€ven after they are shipped out of the
Plants are in use by the consumer.

March, 1951

THE

PROBLEM — Your company manufactures gos
burners of varying number and spacing of gos
ports. You want to develop a drilling machine
which can be changed over with a minimum of
time and effort to drill the holes in the different
burner castings. How would you do it?

THE SIMPLE ANSWER — The illustration shows

how one manufacturer solved this problem by
using S.5.White flexible shafts as spindles.
This arrangement makes possible quick changes
of spindle groupings to meet different require-
ments. As here, 5.5.White flexible shafts make
ideal power drives for almost any machine part
which must be adjustable.

* * *

This is just one of the
hundreds of remote
control and power drive
problems to which S.S. |
White flexible shafts
provide a simple ans-
wer. Engineers will find |
it worthwhile to be famil- £
iar with the range and |
scope of these “Metal |
Muscles'* for mechan-

ical bodies.
*» Trade Mark Reg. U. . Pat. Off. and
elsewhere.

WRITE FOR BULLETIN 5008

It gives essential facts and engineer-
ing data about flexible shafts and

their application. Write for your free

copy.

L/

> INDUSTRIAL DIVISION

DENTAL MFG. €O. Dopt. C, 10East 4OMSL __

NEW YORK 16, N. Y.
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NEWRHORIAONS

AN OPPORTUNITY FOR ENGINEERS

{:{ In 15 years of aviation pioneering a remarkable series of "Firsfs
have been credited to Bell Aircraft Corporation. Bell engineers — with
imagination and initiative — have been writing the aviation books. Every
“First” has bulwarked Bell’s position as a leader in the industry.

FIRST twin-engine escort fighter, multi-place,
and mounting a 37 mm cannon in flexible
gun turrets (Airacuda).

FIRST American fighter designed around its
armament, firing cannon thru propellor
hub, with tricycle landing gear (Airacobra).

FIRST commercial helicopter, with automatic
stabilizing control,

FIRST supersonic airplane (X-1).

FIRST in many defense projects now restricted.

In the column at the right of this page we

now available to qualified engineers,
Whether your interest lie

ments in research,

We believe in the future of the aviation

future? Where will vou be in vour

satisfying life for you with the leade
and retirement benefits

r in aircraft en
are most liberal. Secure a

OTHER FIRSTS: Bell’s pioneering spirit also
lll‘v!']‘)l)(‘ll—

FIRST satisfactory .50 caliber machine gun
shock dampener which became standard
for both Army and Navy.

FIRST modern all-wood military fighter (XF-77).

FIRST jet-propelled fighter in the U. S.
(Airacomet).

FIRST commercial helicopter with 200 hp. en-
gine and skid landing gear.

have listed many of the positions

physicists, and ap[)lie{i mathematicians.
s with guided missiles, helicopters or supersonic air-
craft, it is time to seriously consider YOUR future. Bell Aircraft’s
(lt’\'ﬁl()[)ln(’lll and design provide
nent employment in all of our long-mnge programs.

s accomplish-
the opportunity for perma-

industry. Do you believe in YOUR

chosen career 10, 15, 20 vears from now?
Inquire NOW to find out how your abilities

and training may mean a full and
gineering. Salary, insurance
pplication from your college

placement office or write: ,Xlanuger. ENGINEERING PERSONNEL.
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L 4
CORPOR Il ON

P. O. BOX 1, BUFFALO S, NEW YORK

CAREER
OPPORTUNITIES

Check Yourself:
O Electrical Designer
O Thermodynamicist
O Aerodynamicist
[ Electronics Engineer .
[0 Servomechanisms Engineer
00 Electro-mechanical Engineer
O Telemetering Engineer :
[0 Structural Analysis Engineer
0 Instrumentation Engineer e
0] Rocket Motor Development Engin
O Structural Designer :
A ~ Sie o ser

0 Rocket Motor Test Enginee
O Missile Coordinator
O Flight Test Engineer Hnd
(] Transmission Design Engin
O Project Engineer
O Microwave Engineer
O Flutter Engineer
O Static Test Engineer
(] Vibrations Engineer
O Weight Control Engineer
O Specifications Engineer
O Radar Engineer Bn
O] Structures Research Engin

" T
[0 Communications Engine
00 Dynamics Engineer e

£ . . o Tk
0 Ultra-high Frequency BIig
] Missile Test Engineer g
0 Electrical Systems Engm? b
O Mechanical Systems Engin
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Photogrammetry

Continued from page 39

method is a part of stereo-photogram-
metry, the science of producing maps
from photographs by the application of
the principles of stereoscopy.

lthough the time element in field

work may be relatively short, it
must be highly controlled as the entire
survey is dependent upon the manner in
V{hlch. the pictures are taken. Flight
lines in aerial photogrammetry must be
computed and are restricted rigidly by
the following factors; type of camera,
focal length of lens, scale of photo-
g.raphs, end lap, side lap, size of nega-
tive and altitude.

y experimentation the Joint Highway
Research Project of Purdue Uni-
versity, which has been doing consider-
able research on aerial photography,
has found that they were able to transfer
a1rph.oto data directly to the working
grawmg. They were able to transfer the
a.ta and reduce its size from 3 in. per
mile to 1 in. per mile with the use of a
reflectoscope. Theimage of the airphoto
1s 'transmitted through the adjustable
ObJ.ective lens of the reflectoscope and a
1I:n'lsm to a pane of glass on the transfer
able. The actual transfer is made here.
_ All data are transferred a square
;’f}lle at a time so any error will be con-
dlxl-led' within a square mile. Pencil
anz\zlngs are made on the transfer table
hen traced in ink onto a cloth base
map,

The relatively small amount of field
;Vork necessary compensates for the
arge amount of office work required,
and is one of the top advantages of
photogrammetry. It is better suited for
f_urj’eying inaccessible country, is not
imited by the time available for field
work, and furnishes a permanent record
}Olf th.e terrain. All these factors are
elping photogrammetry rapidly become

SIDE
TRACKED

a wi :
wide and useful device

"Which is your aunt -- the one
cl’" the right or the one on the
°:' of the horsefaced woman?"”

The one in the middle."

A college student is one who
enters his alma mater as a fresh-
man, dressed in green, and
emerges as a senior in black.
The intermediate process of de-
cay is known as a college edu-
Cation,

March, 1951

to the engineer.

A man walked into the tavern and
ordered 2 cocktail. When it arrived
he drank it, then devoured the glass,
with the exception of the stem,
which he threw on the floor. As he
turned to leave he noticed the man
next to him staring at him in aston-

ishment. it

] pet you think I'm crazy, he
said to him.

«of course I do,” replied the
astonished one, “‘4he stem is the best
part.”

--Wisconsin Engineer

’

,

7
5

WORTH A CHANCE

The church service wos pro=
ceeding successfully when on
attractive young widow who wos
seated in the balcony, become
50 excited that she leaned out
100 far and fell over the roiling.

®  Her dress caught in the chande -

lier and she wos suspended in
mid-air.

The minister noticed her undig-
nified position ond thundered to
his congregation, "Any person
who turns 1o look will be strick-

en stone blind.”
The man ot the end of the first

, rOW turned to his  companion,

"I'm going to risk one eye, Ed.”

WM‘__\-_-

He who laughs last has found a
double meaning that the censors

missed.

OH, HENRYI

A neighbor found the flier's
wife in tears. “What's the mat=
ter?” she asked.

"I'm worried about Henry, "
the wife answered. “He's been
trying for o week to get rid of
our cat. He finally decided to
take her up in his plone and drop
her over the side.”

“Now, that's nothing to worry
about, " said the neighbor .

"y certainly is,” wept the
flier's wife. "Henry isn't home
yet but the cat is.”
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When the motorist who crashed into a
telephone pole and brought down the
wires recovered consciousness, his hands
were clutching the wire. "Thank Heav-
en," he exclaimed fervently, "It's a

harp." @Q

HARD TO CATCH
Bricklayer;: What's the big idea? You're
tossing those bricks right down as fast as
you bring them up.

Helper: That new, loud-mouthed boss
keeps passing below.

Bricklayer: Accidents will happen,
won't they?

S

A SURE REMEDY

The elderly lady was visiting her newly-
married daughter and immediately began
telling her how to keep her spouse under
the proverbial thumb. "The only thing in
this world you can trust that wears pants
is a lamb chop,” she warned,

"Mother, don't be ridiculous," said her
daughter. "My husband wouldn't start
chasing women at his age."

Her mother smiled knowingly. "Age has
nothing to do with it." she said. "Look
at the way your father went after women.
The only way | could slow him down was
to take the tires off his wheel chair."

SIDE
TRACKED

Teacher: "How do you suppose Noah
spent his time in the Ark?" There being
no response from the class of little tots,
she added: "l suppose he did a lot of
fishing."

“Fine chance," jeered little Freddie,
with only two worms!|"

S

"Laura, let's lunch together,” greeted
one girl to another as they met on the
street. "A friendship lunch, you know."

“What's a friendship lunch?” asked the
other.

"Don't you know, dear.
and you pay for mine .”

| pay for yours

e

"l avoid girls. They are so biased."
"Biased] What do you mean?"
"It's bias this and bias that until I'm

broke."
.

# it

A man stood on the street corner waiting
to cross. After autos whizzed by for a
long while, he spied a pedestrian across
the street.

"How did you get over there?" he
shouted.

The other cupped his hands and yelled
back: "1 was born over here."

Green paint may be removed from the
seat of a pair of white duck tennis trous-
ers with a bottle of ordinary turpentine,
a stiff brush and a pair of scissors.

Ist ME == Busy?

2nd ME -~ No. You busy?

1st ME -- No.

2nd ME -~ Well then, let's go to class,

T e

As Professor Cade says in Mechanics,
"Every couple has its moment."

. 4

You can lead an engineer to water but

why disappoint him.

—

WENT TO POT
Theirs was a beef stew marriage,
If you don't mind descriptions crude.
His wife is always beefing,
And the husband is always stewed.

NOT TO BE TRUSTED

A bank president, extremely sensitive
about his baldness, wore a hat at all
times.

One day while the porter was sweeping
up he said to him jokingly, "Why is it
that after working here all these years,
you don't have an account with us?"

"Because boss,” the porter answered,
"you always look like you are going
somewhere . "

e ———

A, >
When he threatened to drive her over a
cliff in a taxi she just laughed . . . She
knew the cab was yellow.

g
{

L+
ITRUNE|

How Bo¥You Do? e Tue New Mecuanica. Enginesr !
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A('('lll“d(‘)' is but one of the unusual abili-
ties of photography which are important
in engineering and other professions and
businesses alike. Through its speed it can
provide movies that slow down action
which would be far too fast for eyes to
follow. Through radiography it checks
castings, welds, and assemblies without
destroying the part.

And so it goes all through the profession.
7 . . .
You find photography saving time, im-
proving products and procedures, simpli-
tying processes.

Eastman Kodak Company, Rochester 4, N. Y.

College graduates in the physical sciences
engineering, and business administration regu-
larly find employment with Kodak. Interested
students should consult their placement office
or write direct to Business and Technical Per-
sonnel Department, Eastman Kodak Company,
343 State Street, Rochester 4, N. Y.

Send for
this FREE
Book

It tells how photography is used to:

. Cut engineering time

» Train more
search

Speed production
Assure quality maintenance

workers faster + Bring new horizons tore

DRAWINGS ARE COPIED FAITHFULLY. Photos

reproduces engineering drawi data, specification
\\lllilll‘_l]l\"“u(‘ utmost accuracy and it ';u “14\\"“
Bright coples can be made from dimmed material
Originals are saved from wear and tem
—

IMPORTANT RECORDS PRESERVED Witl

encineering drawings and Juable record
;mxrl‘.ul'.'lfl,:wl' detail intact. The film
can be stored for easy reference in 9 l¢ filir
than the or ginals would require

INSTRUMENT READINGS RECORDED. Fleeting

ter mirror or « ‘Hl,.':. t

the '_ml\.munu
lnl[l]'(']"‘(’lrl(i'ilx' r study
ment too tast

accurately by ph

hy.

ytograpi



GUIDED MISSILES ~Among General Electric’s contributions
to this military project have been the development of
compacl transmitters to report rocket’s progress.

JET ENGINES—In 1941,
the Air Force asked Gen-
eral Electric to build the
first U.5. jet engine. To-
day, G-E engines power
such fast planes as the
F-86 Sabre, holder of
world's speed record,

AIRCRAFT ARMAMENT —General
Electric built gunnery systems for
World War Il planes . . . is continu-
ing this work for the Air Force.

College graduates at General Electric are working on
some of the nation’s most vital projects

The rocket that rises a hundred miles above White
Sands, N. M., contains a wonderfully compact device
that reads 28 instruments every one-thirty-fifth of a
second and transmits its reports to receivers on the
ground. It was developed by G-E engineers . . .

Development of special communications systems for
civil defense has been undertaken by G-E electronics
engineers . . , i

The newest class of Navy heavy cruisers helping to
guard our defense line gain their power from 30,000-

horsepower propulsion turbines built by General
Electric. ..

CQ/O(Z can /&u//om mz%zééﬂce e

It is estimated that during 1951 more than 30 [fef
cent of General Electric's production will col'l:lpﬂse
projects like these . . . the design and construction of
equipment to help fill America’s military needs, .

The hundreds of General Electric cngincer“i'- PhY5?'
cists, chemists, and other specialists sharing in t':“-”"-'
projects work with the assurance that their conmbuci
tions are meaningful and important. Their talents an
skills, further developed through G-E training courses
and broadened through rotational job programs, are
standing the nation in good stead.

GENERAL @3 ELECTRIC
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