Thousands of Acres of Southern Farm Land Revitalized

Tennessee Coal, Iron and Railroad Company

plays important role in task

YOR yvears, the <]r\'.ns!.|tin;{ “one-
l* crop system” robbed vast acreages
of southern soil of the vital mineral ele-
ments which support plant growth, Cot-
ton or tobacco raised in the same felds
yvear after year had reduced the fertility
of many southern farms to the point
where the annual yield hardly paid for
the seed and labor that went into pro-
duc tion

\mong the things that agricultural
leaders found in their efforts to build up
southern agriculture was that Basic Slag
—a by-product of open hearth steel, as
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manufactured at the Ensley (Alabama)
Works of the Tennessee Coal, Tron and
Railroad Company, a subsidiary of
United States Steel Corporation — con-
tained several important minerals, in-
cluding phosphorus and lime. These ele-
ments are needed to grow bountiful
crops and high beef and milk producing
pastures.

Today, Basic Slag is in wide use as a
convenient, economical soil builder. To-
gether with the other soil-building pro-
grams of the agricultural agencies, it has
helped the southern farmer to prosper.
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Here is another example of the impor'mnt
work being done by the United States Slef’l
family, If you would like to take part in
the widely-varied projects being conducted,
why not see your Placement Officer fU".“
copy of the book “Paths of Opportunity in
U.S. Steel”?
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AT’S WHAT ESTERON 245 1S to tough, stubborn weeds
and woody growth.

Weed and brush control along highwavs. power lines and
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Plastics where plastics belong
for high dielectric and structural strength,
light weight and ease of machining

In the RCA television camera, for example, Synthane was
selected for coil forms, tubes, flanges and other components
because of its electrical insulating properties, especially at high
frequencies and high voltages. Its ease of machining, light
weight and structural strength were other factors that led
RCA’s design engineers to select Synthane as the best possible
material for this job.

Synthane, laminated phenolic plastic
cations requiring unusual combinations of characteristics. Its
excellent electrical insulating ability, combined with ease of
machining, light weight, rigidity and many other properties,
such as moisture an

I corrosion resistance, make Synthane a
valuable material for many industries.

Synthane Corporation, 1 River Road, Oaks,

» is at its best in appli-

Pennsylvania

SYWIANE where Synthane belongs
e

SHEETS « RODS o TUBES FABRICATED PARTS o MOLDED-LAMINATED o MOLDED-MACERATED



TAXES 6.54¢

MATERIALS,
SERVICES BOUGHT

41.68¢

WAGES, SALARIES,
EMPLOYEE BENEFITS

41.53¢

3.19¢

HOW TO DIVIDE UP A DOLLAR

...the American Way

It may interest you to know the mistaken
notions most folks have about the profits of
American companies.

They tell interviewers that they think such
companies are entitled to make 12 to 15 cents
ovn every dollar of income, as a fair return.
Yet, they add, it'’s their guess that manu-
fa(:t‘urers actually do make about 25 cents!

[he facts are that in normal years Ameri-
can companies average about nine cents
I“‘t’ﬁt per income dollar.

Take Aluminum Company of America in
19'47. for example. Out of each dollar re-
ceived last year by Alcoa and its subsidiaries,

the net profit amounted to less than eight

cents. We show above where the rest of that
dollar went. Nearly half of it in wages, sala-
ries, and employee benefits, to Alcoans. Al-
most another half for materials and services
we bought. Over six and a half cents for taxes.

The dollars-and-cents story of Aluminum
Company of America represents the kind
of facts you'll get from any typical Ameri-
can enterprise. Facts that show a fair return
for a good product.

By dividing up a dollar, the American
way. Alcoa has provided secure employment
for 46,000 aluminum workers and has helped
a to gain world leadership in alumi-

Americ
num pmdnvti(m and research.

REINVESTED IN BUSINESS

DIVIDENDS TO STOCKHOLDERS



“And What Are You Going

To Do Tomorrow?”

.« . said one of Napoleon’s generals to the young officer
who was reporting on the victory he had won that day. It’s
a bit like that, too, in preparing for a career. The

important thing is not only what you do in the classroom
today, but what you are going to do tomorrow when

you find yourself in the business world.

Tomorrow it will be as important to keep yourself posted on
what's going on in your profession as it is to learn its
fundamentals today. In the classroom you have been
building much of that foundation probably with McGraw-Hill
books. When you are in business, you will need McGraw-Hill
books and magazines to help you keep forging ahead.

In both classroom and industry McGraw-Hill books are
recognized as authoritative and standard works on

V.Y
(= 7y
their subjects. In business and professional fields McGraw-Hill =—— A

magazines command the top editorial staffs,

j”
plus the world’s largest news-gathering facilities devoted /\\’ :
exclusively to business.

McGraw-Hill books and magazines should be your

headquarters for technical information,

MecGraw-Hill Publications

-l

HEADQUARTERS

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

B0 Reimie R e N FlogMATSON




Spartan

ENGINEER

EDITOR
CARROLL F. AUGUSTINE

BUSINESS MANAGER
WAYNE F. KARBER

EDITORIAL STAFF

Associate Editor
Henry L. McFalls

Assistant Editor
Harold Fritz

Illustrations Editor
Harold L. Robinson

Makeup and Design
Ronald Randall

Departments

Henry Darlington
Henery deGeus
Ann Kapp

Tom Leonard
Charles Paul

Staff

Sam Berberian
John Gregor

Bill Throop
Gerald Walter
Roberta Porterfield

BUSINESS STAFF

Mark Doty
Leonard Karber
Richard Cade

Photographs by

Steve Bransdorfer
Bob Swanson

Table of Contents

articles @

The Mechanical Engineer - - - - - 7
Professor L. C. Price

Development of a Simple Two-Bay

Turnstile Antenna - - - - - - - 8
Professor W. M. Nellis

Factory of the Future - - - - - - 10
Bill Throop, Chuck E. Paul

Donallow Diwwe | ve'w ot e - o - 12
Louis E. Durkee

“More Power” to MSC Power Plant - 13

H.W. Fritz

departments @
Campus News - - - - - - - - - 26
Piia Socielea e A A e - - - 16
Ye Présent =t & oal = g i . s - - 20
New Developments - - - - - - 22
Gidetracked = - - - - - - - - - 34

The Cover This Issue: Westinghouse.

Frontispiece: Courtesy of General Electric.

er, January, March and May by the engineer-
emlv‘;icl'xiJgan State College, East Lansing, Mich.
class mail, permit pending, at the post_oﬂflce
h. Single copies 25c; annual subscription

Published Nov
ing students at
Entered as sgcond !
at East Lansing, Mic
rate $1.00.






The
MECHANICAL ENGINEER

PROFESSOR L. C. PRICE

air conditioning. Those who take the Industrial
Option differ from the other three groups in that,
while having an engineering background, their im-
mediate interest is in the administrative side of en-
gineering and manufacturing rather than the techni-
cal side. Thus, instead of studying about how a
machine is made, the mechanics of its operation, the
PROF..ESSOR S stresses in 1ts parts, the metallurgy of its ma-tcrial. or
o ' the power that drives it, they are much more interested
in the arrangement of mathines in a factory, the
organization of the people who run the factory, the
handling of materials and products in it, and in
studying the human problems of the operators.
Even this short list shows a wide field of oppor-
tunity for mechanical engineers. At one end is the
man who loves engines, like the marine engineer in
Kipling's poem, McAndrew’s Hymn, who spoke of
his engines as ‘‘yon orchestra sublime, Whaurto—
uplifted like the Just—the tail-rods mark the time.”
At the other is the man who cares not a whoop about

A LIKING FOR MACHINERY is the distinguishing
characteristic of the mechanical engineer. At least
that is the starting point where his activities began.
He may have wandered far from his home base, like
a sheep which nibbles the grass farther and farther
from home until it gets itself into strange pastures
and may even end up in a strange fold, but I believe
We will find in most cases that he became a mechani-
cal engineer in the first place because he liked

machinery.
: i i i lems, but who
All kinds : : machines as design or construction prob :
of engineers y much 1n common, ) 3 Cepn 5 ; !
and the field of rfed:L 'h?‘e = “n)g 1ok bechitie is primarily interested in seeing to it that they operate
anical engineeri i au bl do alvavo 5
0 wide that the work actually done by a mechanical properly and that each Lo.nmbuu's its .sbar'c to t}nl
engineer often has little direct connection with plant output. The field is s'tcad\ly W\d.cnmg. anc
machinery, QOn t};' 3 Lh ; e mechanical engineers are continually finding oppor-
engineers \JVho dot xsb %“?um 1: «.nd arte} Fi oleo 'do tunities in activities which were simply non-existent
echnical work, and others S P iRt
fon-technical work: there are automotive engineers, CRERSyTone ag}c; i ul/:‘n ]LSSf. bIoi};:Zs kl:)lcgonr;wtiircs
design engineers, industrial engineers, power engi- and supervise t, kil ety v ’i p ! g
neers, and man' th Wy g : b e et typewriters, nails, and the multitudes of other
¢ 4 o Ve > 7 2 o : S L
sionally called b) T e mechanical products, making of raw materials such
°d human engineers. i d refining of petroleum.
teel, the production and refining p
All : . ! ; : as steel, : :
MSCJimOr ;[ud;ms in mechanical cngma;rmgl.at Even the radio manufacturers have mzchamial en-
"2 have by this time of year become familiar : - their organizations to attend to layout,
b the four options because J’” must choose one i d hg roblems which are not strictly
of these to fol] el I production, and other p
¢ to > oy > Seni °ems ¢
e 0 ow‘whan they are Seniors. It seem uctrical: | |
ery b o Hiscuey these optiomsiay ARy length. In all these activities the engineer 1s under con-
ty briefly, the i : d L ]
. then, the Aeronautical, Design, an : it B date, 10 JEAEOYE
OWer options give traini‘n in technical work, and stant pressure to keep hlmseI; s i Wi roductplags
e g h 1 costs. I'Or i S s
those who tace them are g sed to be interested in qua'llty, B i et o{r)nc competi-
the technj . R R L AT i behind the procession 1n any respect. s pet
pti tical side of engineering. The Aeronautics tor is sure to get all the business, and the laggard will
10n inCludc . A . . ﬁ cd . ’
58 ; alrCle engines, 1iul vanced stud
Mechanics. anq t;ldus pr ;mr(;ft e gh ek be out of a job. That means that ad }:f A}
& » aerodvnamics. S ents who ta e 2 S OT efore: 5
esign Option 1e yna lc;‘ tu ft t} i and research are necessary now'as .m e Lo
in the Bt of tarn} somet Tg ]0 gltt chinical manufactured products are steadily 1mpr3yf; , Iurt (eir
: ; machines, a little about me ] more difficult and,
vmbratlons and : h i Powet improvement becomes more and mo ‘ ’
stress analysis. Seniors in the o bor somie’ fime now; the sl for - developing inven-

Ptio 4 . £
0 have a course in power plants, another in

Tefrigerat; ot ; age 24
8eration, and another in heating, ventilating, and continued on pag
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DEVELOPMENT OF A SIMPLE
TWO-BAY TURNSTILE ANTENNA

PROFESSOR W. M. NELLIS

THE TREND OF the popular F-M and amateur
antennas for increased antenna gain seems to be the
uni-directional type of beam antenna. The use of
an essentially uni-directional antenna has the dis-
advantage that, unless some means for pointing the
array in various directions is incorporated in its
support, it can be peaked to give best results for only
one station. Many antenna installations have a rather
claborate mechanical arrangement for the rotation of
these uni-directional antennas. The object of this
article is (1) to present the basic idea for an antenna
that will have both gain and non-directional chat-
acteristics and (2) to develop this idea into a prac-
tical antenna design.

The solution to the problem at hand is partially
given when one considers the type of antenna com-
mon to the F-M broadcast station—the turnstile
antenna.  The turnstile antenna system is shown in
figure 1 with the feedlines attached to the elements.
It bas as its basic structure two half-wave dipoles
mounted perpendicular to each other at centers. This
is called a bay. The entire antenna array consists of
stacking these bays one above the other. The more
bays the more antenna gain.

L

FA LINE
b Bay 2
I Nx-x
3
aA
\ d:2A,
P e
FROM ‘i'\ a
RECENVER * B84y 1
/
‘; A LINE

Fre. 1
The two dipoles of a bay which are 90° apart
physically are also fed in such a manner that the
current in one is 90° in time phase from the current
in the other, thus they are also 90° apart electrically.

This two-phase effect then would give a rotat%ng
field about the antenna when used in transmitqng
and therefore give the effect of a very rapidly rotating
uni-directional beam. We are then rotating our
antenna electrically rather than mechanically and it
gives a neater and more economical system. The
radiation pattern for a single half-wave dipole and
the radiation from a bay of two perpendicular dipoles
is shown in figure 2. The pattern for a single dipole
is practically bi-directional while the pattern for the
turnstile bay is good in all directions.

/’/’ ’. \\\\
/ ! \

R ADIATION PATTERN OF :
1. Twe HarLr wave OIPOLE
2. ONE BAY oF 4 TURNSTILE

£r6. &

One of the dipoles of the lower bay has a parallel
dipole in the upper bay. These two dipoles are fed
electrically in phase. Since when these dipoles have
maximum current on them, the others which are 90°
out of phase have zero current. We might consider
this action as separate broadside arrays working at
different times and in different directions.

To design a practical working antenna of the type
just described, some means of feeding the elements
in the phase manner already described and means for

matching the lines to the elements will have to be
engineered.

SPARTAN ENGINEER



[t might be well to note that, although a system
may be derived from the standpoint of a transmitting
antenna, the principles are purely reciprocal so that
an antenna which transmits a maximum in a given
direction will also receive a maximum from that same
direction.

In order to get the elements of one bay to be 90°
apart electrically it is necessary to simply connect the
two dipoles by a quarter wave-length of line as shown
in figure 1.

The center of a half wave dipole presents an
impedence of approximately 75 ohms so that if 75
ohm amphenol twin lead is used as the line in figure I
a match from antenna to line will be secured and the
impedance at x-x will be 37.5 ohms because there
are two 75 ohm loads in parallel. Each bay connected
in this manner will then be a 37.5 ohm load.

The spacing of the bays is the next consideration
and it is noted that if 14 wave-length spacing is used
for d in figure 1 a line stretched between the bays
will not give a 14 wave phase shift but more than
this because the radio waves travel slower on the
line than in free space. Because the wave velocity is
slowed up on a line, a piece of line will be shorter
than a free space wave-length to support a full stand-
ing wave. The velocity factor of 75 ohm amphenol
line is 67 % which means that a wave-length of line
will be 67% of a free space wave-lengths. These
relationships are shown in figure 3.

Ao »

;\, = FREE SPACE WAVELENETH

A = WAVELENGTH ON THE LINE

Fre. 3

From the relations shown in figure 3 it is seen that
t;at % of a wave-length on the line corresponds to
s;ac(;fda rf/ree space wave-length so that i’f the bays are
reach b/2 wave-length in space the line needed.to

etween bays will give a 34 wave phase shift.
spaqiwever, upon reference to curves of gain' vsk.
it is nogt a; showa in I"he Radlzo Amaleurs Hanc.iboo
gain g : -that half wave spacing is not ['he max1mur}r\1
SPacinpacfmg for a two element l?road51de- array.
0 almgoo about 5¢ WAVe-lengtb gives maximum gain

. Most 5 db over that of a simple dipole antenna.
tunlls Would mean about 2 db gain fgr .the two-bay

Stle because 3 db is lost in furnishing one-half
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the total power to each dipole. Maximum gain will
then be secured by spacing the bays approximately
5% wave-lengths or 63% of a space wave-length.
Reference to figure 3 shows that 24 or 67% of a
space wave-length gives a full wave on the trans
mission line indicating that if a full wave of line
were used it would slightly more than reach between
the two bays. This realizes physical construction
and allows the use of an even number of quarter
waves of connecting line without too much excess
line to blow in a breeze. An even number of quarter
waves allows a connection such that the broadside
antennas can be fed in phase. The proposed antenna
as discussed thus far is shown in figure 1.

7o 8ay B
t /150 omms
R
— 75 oHms
l /50 oumrrs

THE LINE JUNCTION AT P SHOWING
IMPEDANCES LOOKING INTO EACH LINE.

Fre. 4

The next problem is that of attaching a t’ccq]inc
from the transmitter or receiver to the antenna. Close
consideration shows that, if the fee(‘i line from the
receiver is connected at point p which is }4 wave from
one bay and ¥ wave from tb.e otber bay, a proper
impedance match at the j.unctlon is obtamec.l. The
impedance match is obtained by transforming the
37.5 ohm bay to 150 ohms at p by t.he odd quarter
wave section from each bay. The input, Z, to a
ter wave section terminated in an impedance,
1__70%/Z, where Zo is the charac-
teristic impedance of the 4 wave section. In the case
the termination is the 37.5 ohm bay and
Zo—75 so that the impedance looking
either way if the line is opened at P—75% 37.:5 or
150 ohms. Thus when the two 150 ohm terminals
are jointed as at P. the impedance presented' to a feed
line tapped on will be 75 ohms and this gives 2
perfect match to a 75 ohm Img from the receiver.
The junction at p is illustrated in figure 4.

quar
7., is given by

presented,
the line has

continued on page 32



FACTORY OF THE FUTURE

THE QUESTION HAS OFTEN been pondered in
enginecring circles whether it would be at all possible
or even feasible to construct an automatic production
line requiring a minimum amount of maintenance.

One of the nearest approaches to this concept of
an automatic factory of the future is the new
Rocket” Engine Plant at the Lansing Oldsmobile
Division of the General Motors Corporation. This
plant produces the new “Rocket” Engine, an eight-
cyhinder V-type engine developed on an entirely new
high-compression principle. Forty completely assem-
bled engines can be produced every hour. Each engine
18 given a complete dynamometer performance test
to make sure it meets specifications before it leaves
the factory

More than 169,000 square feet of floor space has
been devoted to the assembly of this new “Rocket”
Engine. Although the buildings housing this plant
are not new, all of the machines, fixtures, and equip-
ment are of the very latest design. The plant was
planned to exact specifications worked out in three-
dimensional detail by G, M. Engineers.

months were required to build a complet
the plant

built at

Several
¢ model of
Fhe twelve by eight foot model layout,
a scale of one-quarter inch to the foot, and
containing 3,200 pieces, was of

immeasurable assis
t

ance to the engineers and production men in plan-

ning the ideal location of overhead conveyors, air

conditioning equipment, stock slides. compressed air
lines, water lines, electrical conduits. lighting fixtures,
machines, stock access aisles, and under floor chip con-
veyors which remove over three and one-half tons
of scrap an hour. Every department having a part
in the maintenance or operation of the ne
mmvited to make any ch
the location of m

w plant was
anges considered necessary in
achines or conveyors while the plant
was still in the planning stage.

The air conditioning system in the new plant
handles 164,000 cubic feet of air per minute. [t
provides an even flow of fresh air to the workers in
every part of the plant, and at the s

dust particles in the air away
line

ame time carries
from the final assembly

toward the machining areas. In this manner

the assembly of the engine can be kept relatively free

of foreign matter.
The wvery latest industrial fluorescent lighting

10

BILL THROOP, E.E. 51
CHUCK E. PAUL, E.E. 51

equipment, designed to give the ma)fimum amount
of foot candles of light without creating a glare, has
been installed in the plant. To eliminate heat-and
glare from the sun a special type of tinted glass has
been employed. .

The new engine plant is decorated with a sp'ccmlly-
developed paint, selected to reduce eye strain and
mental boredom due to physical fatigue. All of the
new machines throughout the entire plant are finished
with this special green paint.

This multiple air gage is used to classify cylinder bores into one
of & classifications by .00025 step. There is a metal stumplﬁ!l
arrangement enabling the operator to stamp the bore size df’sfﬂ'
nation adjacent to each cylinder. In addition, during this sizing
operation, the inspector can observe the taper and out-of-round

3 3 X . nts
charactertistics of each bore by simultaneously measuring 4 pot
in each bore.

Several transfer-type machines, new to the auto-
mobile industry, are used in the milling, broaching.
and drilling of the V-type engine blocks. One
machine is 86 feet long and has 18 separate work
stations which may be operated simultaneously by
the operator. An electrically-controlled panel keeps Fhe
operator informed of the progress of the 18 engine
blocks through this transfer machine. Any deviations
from specifications or faulty operations are instantly
called to the attention of the operator by the auto-
matic electrical control system. There is approximately
five miles of wiring in these intricate machines. Dur-

SPARTAN ENGINEER



ing its passage through the machine the engine block
is at one point rotated 180 degrees automatically, for
the milling of both ends. At another point the block
is again rotated to permit machining of the lower
surfaces. Other transfer-type machines have as many
1s 90 different cutting tools in operation simultane-
ously at 17 different stations to automatically drill,
ream, chamfer, and tap holes in the top, bottom, and
sides of the engine block. One operator has control
over the entire machine. Similar equipment is used
for the machining of cylinder heads, bearing caps,
intake and exhaust manifolds, and other parts of
the engine.

T : v : . :
his is an electronic gage using the principle of measurement of

{f8quency of sound waves in combustion chambers of cylinder
heads to determine their volume for the control of compression
fatto. On an OK part, the head merely has to be loaded into
the gage and the cycle started by pressing a button. The gage
will then check each combustion chamber and return the head
to /hv' conveyor without attention by the operator. When an
Out of tolerance chamber is encountered, the cycle stops at that
Point, a light indicates the chamber in error, and a dial shatve
the extent of the error.

Besides the transfer-type machines, the plant con-
Qains the latest and most accurate inspection machines
3 [.bc automobile industry.  Specifications of
Machined parts are held down to very fine limits.
E'aCh cylinder bore in the block is checked at four
{ffe'rem points and stamped with the proper classi-
cation for selective assembly with a matching piston.
thlearz];l[‘era roundness, taper, and bell-mouth of‘ a‘li
in Ihem ex b0r0§ Jrc‘chcckcd and the bores cl;smﬁm
: matter of a few seconds. A total of eight
terent cylinder bore sizes result, cutting the num-

er { : i e
th 1'n half, compared with the present operations in
¢ mn-line

; engine plant. Another intricate machine
aquta[k’ly

. Th)i“:‘PCL‘tS pistons at 'thc rate of 5(?0 prcr
Blice; . t} pistons are aummflnmllly stamped 11 L\\}(?
iameterln_thC l’ft)lﬁx’t' clﬂassxﬁcatlon. ba‘scd on the

S of the piston pin-hole and skirt. At the
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same time a small red light indicates the proper shide
conveyor nearby to which the operator transfers the
checked piston for later assembly.

Power-driven overhead conveyors, gravity-f{eed
roller conveyors and under-floor conveyors total
more than 12,460 feet. These conveyors bring ma
terials to the machine operators and carry them away
to the next station of the line. All conveyors above
the floor are designed to deliver parts and sub
assemblies to the worker at a uniform height of 38
inches. Double-handling of incoming and outgoing
stock has been completely eliminated. All of the
incoming stock is fed onto a conveyor system directly
from the unloading docks and finished motors are
trucked away from the engine test department as they
come off the dynamometer test stands. 'The final
assembly line is of the flush-floor type so that the
worker can walk completely around the engine if
necessary in order to accomplish his portion of the
job. The conveyor moves forward a set distance at
the end of each operation cycle. The engine is there
fore stationary while the worker is completing his
particular assembly task. The speed of the assembly
line may be varied to accommodate the flow of
the sub-assemblies to the line. The assembly line
contains 360 feet of production line with 52 sub
assembly points.

Behind the ‘‘factory of the future’” lies 50 years
of Oldsmobile technical experience. 'The compression

ratio of the new Oldsmobile “Rocket™ engine is 7.25

continued on page 15
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DYNAFLOW DRIVE

LOUIS E. DURKEE, Senior M.E,

THE HYDRAULIC TORQUE CONVERTER
after a thorough wartime testing in Sherman tanks,

has now been adapted to DYNAFLOW DRIVE used
exclusively in the new Buick automobiles. Ordinary
geared transmissions yield a limited number of pre-
determined gear ratios. Dynaflow drive offers a con-
tinuously variable range of torque ratio.

No longer i1s a clutch pedal necessary. The driver
selects the desired driving range by means of a selector
lever mounted on the steering column. There are
five positions to which this selector lever may be
moved: PARK, NEUTRAL, DRIVE, LOW, and REVERSE,
For safety reasons the engine must be started with
the selector at park or neutral. This prevents starting
the motor while the power train is engaged.

There are two primary parts to Dynaflow Drive:

(1) the Hydraulic Torque Converter

(2) the planetary type gear train to provide for

the low gear range and a reverse.

The low range is provided for heavy pulling for
engine braking while descending steep hills. Shifts
from low to drive may be made at any speed but
shifts from drive to low are not advisable above 40
miles per hour,

"Rocking the car,” to free it from mud or snow
is possible from DYNAFLOW by simply applying a
light throttle and moving the selector lever back and
forth between low and reverse. However, it should
not be necessary to "rock the cat” to free it from
mud or snow. It has been proven that a car can be
freed more easily by applying a very low amount of
torque to the wheels. This is possible with Dynaflow
Drive due to the “SUPER Low” provided by the low
range.

‘1\ special gear is provided to prevent the car from
being moved while parked. It consists of a heavy
gear with square cut teeth mounted on the turbine
output shaft and a wedge which is inserted between
the teeth to prevent the gear and shaft from turning.
When the selector is moved to the park position, the
wedge is inserted between the gear teeth.

Torque Converter

The hydraulic torque converter is the principle part
of DYNAFLOW. It transmits the total engine output
under all conditions of operation.

Thcre are five principle sections in the converter
unit:
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1. The primary pump driven by the engine.

2. The secondary pump—mounted by means of
a free-wheeling clutch upon the primary pump
hub. The secondary pump may rotate about
its axis faster than the primary pump but never
slower.

3. The turbine which is fastened to the turbine

shaft which actually drives the car.

4. The first stator,

5. The second stator.

The converter's function is best described by
examining .a normal sequence of power application.

Starting with the car motionless and the engine
running at idle speed, the primary pump turns slowly
with the engine since it is connected to the crank-
shaft. The turbine is not turning since it is connected
to the drive shaft, therefore, the car is not moving.
The oil in the pump is acted upon by a centrifugal
force causing it to flow outward. The oil overcomes
the resistance of the oil in the turbine and sets up a
gentle circulation outward from the pump and in-
ward through the turbine. The engine and the power
train are now connected. But, due to the low circula-
tion rate of the oil, no amount of torque is trans-
mitted.

If the engine is idled too fast, the circulation rate
of the oil may become sufficient to move the turbine.
When this happens, the car will begin to move for-
ward. This is known as “creep.”’

Figures 1 and 2—Here, in a cutaway view, are two parts of
the supercharging assembly called stators which are uniquely
vaned and placed between the pump and turbine. These stators
can spin freely forward, but cannot turn backward. Thus, when
oil speeding rearward from the turbine strikes them, they lock—
and the oil is forced to turn around and enter the pump again.
Traveling now in the same direction as the pump, this oil helps
it pump harder.

Assuming the car not to be in motion, it is found
that as the engine is accelerated it rapidly reaches its
torque peak. The direction of flow of the oil pro-
jected from the pump at an increased velocity 18
changed causing a direct force to act on the turbine
blades.

The oil leaves the turbine in a direction opposite
to the rotation of the turbine and the pump. When
the turbine is stationary the oil leaving the turbine has

continued on page 28
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“MORE POWER”

TO MSC POWER PLANT

H. W. FRITZ, Senior M.E.

0 . N . '
1904 Boilers at M.S.C —Four 150-H.P. Scotch Marine Botlers
with Jones Under-fed Stokers.

FEW OF US TODAY realize the full extent our
?lma Mater’s growing pains of the past decade.
ffu& we see the piling of brick and mortar, but some
of the less obvious feats go unnoticed until such time
?}iet}:ezvare brought to our attention. To be sure,
; steam generating plant can hardly go un-
nTO}:;ceo(;::;:ding 85 f‘“’“’[ high on Athc south campus.
i lo‘n and.n?a.mtcnancg of the power system
i raspoqabnhty and 1ts recognition brings
BE Kinn\m . ‘mf’ such L)cr$(>'11f111t{cs as: Messrs.
F E ey, Buildings and Utilities Superintendent:
Fle et Mechanical Engincer: R. F. Noonan
Superimendl“lglﬁccr: J. \1 (Jmp}wlk Power )Plant
lant Eq &nt and J. Slater (OK Pops». as Power
MSc powge‘rnuf' A" these men will tell you, the
which the P“”Urc ls‘much different today than that
i Y viewed a few years ago.
first bozllserg::, baFk beyond these men. In 1894 fhu
W lights ers‘ “m“ﬂ\h‘d on the campus. In l~807 1
and thoge in [Lliflsp_\\nd“d hl‘om trees on the u\mpusv
4 sma]] gCn‘S alled n the hbr}.\r\_’ were powered by
E.p Kinn:rfl[ér— of I«‘HF dcscnpx}on. In lg()(). Mr.
father of mf' still physically active but lrctlrcd. and
i r B @ U Superintendent, wired the re-

Mainder of o

Purchardot the buildings for electricity. Power was
se » S :

Sing's\; from Piatte Dam. the present site of Lan-
Moorec '

stal] Oores Power Plant. In 1904 the college 1n-

ed £
4 new power plant of 4-150 H.P. Scotch

March, 1949

Marine boilers equipped with Jones underfed stokers.
Also placed in operation were 2-660 KW, D.C.
generators and 1-190 KW generator. These were
driven by 3 Corliss type engines. In 1920 the build-
ing which is now called the “old power plant” was
erected and 4 Wickes Vertical Boilers (400 H.P.)
with “V” Type Detroit Stokers were installed. Four
men have vivid recollections of this power era. They
are: Frank Mitchell, now retired B @ U Electrical
Engineer; E. P. Kinney, mentioned earlier; Homer
Hewes, operator in the present engine room: and
J. Slater, our Power Plant Engineer.

In 1923 the change-over from DC to AC was
made. Two 500 KVA, A.C. (100 psi) generators
were placed in operation. Additional heating load
warranted another 800 H.P. Wickes Sterling type
boiler with Detroit underfed stoker in 1936. At
this time the first large building expansion was begun
with Jenison Field House, the Auditorium, and
men's and women's dormitories. The college, being
tied in with the city of Lansing for emergency pur-
poses and peak loads, began paying $2,000 monthly
for electric power, and the heating load was critical.
Therefor, between 1939 and 1941 two additional

continued on next page

built by Bullock and the drivers were of
the Cor Albany. Two .gunw'uzur» were
660 KW D.C. and one was 190 KW, sufficient to carty a
daylight load

These generators were
lics type engine made by



“MORE POWER”
TO MSC POWER PLANT

(continued)

Wickes boilers were installed and the stokers were
changed over to automatic Taylors with boiler horse
powers of 1171 each. In addition, an Allis-Chalmers
turbo-generator of 3000 KW at 2300 volts (now
called #3) was placed on the line. The Wickes Ver
ticals were considered obsolete at this tme. They
have been removed and the old power plant is es-
sentially the same at this date

I'his last building program,
however, (1945 to 1949) was 10 times as great
as the “377-"41", This program, as it developed,
made very obvious the fact that additional electric

Everything was fine

and steam sources were needed. As frequently hap-
pens, however, power expansion was not concurrent
with the demand. and such was the case at this time.
Finally, the great load on the boilers (which were
operating 24 hours a day at full load) and the elec
tric bill of $6000 a month with the City of Lansing
Power and Light led to another expansion plan for
the power facilities at MSC, 1f the plans at that time
were not sufficient it can be laid to the fact that
expediency at the moment was essential. Those plans
were completed and at this writing it is found that
further expansion i1s necessary to carry the load that
the yet unfinished campus building program will de-
mand in Steam and Electric power,

Let us look at the power expansion just completed.
['he necessities included were a steam pressure of 100
pst tor South Campus heating and other processing.
I'be old plant was already producing 150 psi which
furnished design pressure for £1 and 22 (500 KW)
generators and also 150 psi for a design pressure of
250 for the 3,000 KW (#3) with single extraction
at 15 psi for heating. So, as the old boilers were of
retirement age, it was decided to replace the three
with two new ones of 350 psi generating pressure
to furnish steam pressure at 250 psi for by-product
clectric power. As one generator was already in-
stalled at this design pressure, a second ’H)()O‘ KW
Twm‘r.}\l Electric 2,400 volt generator was set in to
urnish an expected demand o W This
new 3.000 K'\\' g\-ncr.\lorui\‘kxi ::im;? liw\l\-\ “7“ -]' i
100 psi and 15 psi with H‘\‘l "‘“'l;‘ : "“m‘“f’n'
at 100 psi would be used toriﬂ““h. p i

South Campus he
and general medium class processes.

The, equipment as installed was excellent. A stu-
dent (r\‘(-gmup of 50 students under the direction
of Mr. Campbell ran test loads on boiler #2 usin
ASME Power Test Code and they dctcrmi:;cd tha?;
(hcgcfﬁ(wn(v varied from 80 to 90¢; agreeing with
spectfications and depending on the load
tor has proven itself by operation.

Despite the equipment, failures
began to appear. There is still

ating

. The genera-

in the program
insufficient electric
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power for the finished building program. In plans
for the steam lines to South Campus, no returns
were provided. Make-up water was in the order of
25% . The Building and Utilities department reduced
these losses by the installation of condensate returns.
No plans were made for pumping of condensate
water, however, B. ¥ U. is slowly making the
necessary corrections. Another unhealthy situation
is the fact that many spare parts were not made im-
mediately available for the boilers and auxiliaries in
the new power plant. In case of breakdown quick
emergency repairs are almost impossible. An effort
is being made to acquire these parts as quickly as
possible, but it is a slow process although many parts
were on the original materials order. In the overall
picture it can be seen that the power expansion was
very necessary—but it didn’'t go far enough. The
five men now responsible for the power on the campus
are concentrating all efforts on correcting the present
situation and are making plans for further expansion.

If there has been criticism, some of it has been
unjust. There should never be excuses in engineer-
ing, but there were some circumstances during the
last expansion that couldn’t be helped. One B. @ U.
superintendent quit for a better job. One power
plant superintendent died suddenly of a heart attack.
There was a difficult period when it was nearly im-
possible to train and keep good operators. During
the building program a great amount of steam was
used in preventing fresh concrete from freezing. This
led to the use of huge amounts of make-up water and

caused overloads on softeners, boilers, auxiliaries—
and men.

Tiha i b otlast sz . Pl
€ 1wo new 1250 H.P. Wichkes Boilers, Detroit Roto Grate

Stokers =D, 2 . N -
tokers. Botlers are 3 drum. bent tube with a Foster-W heeler

super heater to produce “’U.()IJ(I# O hour at 300 phl‘

and 550° F.

Having reviewed the development of the MSC

Campus Electric and Steam power let us look now

at the current results, With two power plants in
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use, the plant engineer i1s working under very unusual
circumstances. He must communicate by phone in
order to coordinate one bank of boilers in the old
plant at 150 psi with a second set in the new power
plant at 350 psi. If the equipment driven by these
were of the same pressure some 450,000 #/hr. of
steam could be utilized. As it is, two generators (#3
and #4) are driven at 250 psi and the other two (#1
and #2) are driven at 150 psi. In order to balance
the heating and lighting load against the most satis-
factory steam generating conditions it is necessary to
use great ingenuity.

N mEe

Engine Room as it appears today looking North. Left to right,
lf')v new General Electric, 3000 KW, the Allis Chalmers 3000
KW, and 2-500 KV A Allis Chalmers ( Parsons type) generators.

To give an idea of the operating load that must
be met, consider two extreme daily mean temperatures

lat Which there would be maximum and minimum
oads.

Tons Coal Steam Electric
24 Hours #/24 Hrs. - KW/24 Hrs
August 8, 1948 266 269,861 44,000
January 11, 1949 914 4,220,805 108,200
Steam and electricity that can be
Produced with present equipment 11,436,200 144,000
Loads to pe expected 1952 5,000,000 160,000

At present, when the load on the boilers is of low
order, 100,000 to 200,000 Ibs. /hr., the new boilers
¢ operated at about 50,000 to 60,000 Ibs./ hr.
@ch. At these loads the draft fans can be operated
Atlow speeds. When the load on a new boiler reaches
i 7?'000 #/hr. point a bucking point is reached.

e 1t.i5 difficult to control the new boilers as the
s:Z:dWIH be continually kicking from'high to low
diﬂiqj] {only two speeds availablc? which makes for
at 60 (; operation. If the new bolle.rs can be carrlefi
to m" 00.‘:‘: hr. there will be sufficient dcrpfmd left
Case oaflmam the old boilers at firing cogdxtxon. In
set ca brgakdO\‘,n on one of the new boilers the old
the nn plck_ e 'tbt‘ load with no delay, as on¢ of
1tse]f o bo’lCYIS is unable to carry the full load by
[ % t.he winter months.
indn ?ddmon to the fact that the new boilers are nqt

‘Pendent to support a winter-time load, there 1s

N[arch’ 1()40

the fact that the by-product, electricity, of these
boilers is limited to the two present turbines. There
1s no reason, then, that the new boilers should oper
ate at maximum output.

At present we see that the college can well furnish
enough steam and electricity with plenty of steam
to spare, but being on the margin in regards to electric
power. The method of present operation is not the
most efficient nor the most economical. [t calls for
double crews and operation of boilers at below maxi
mum efficiencies.  Messrs. Kinney, Campbell and
Slater are making many plans for further expansion
of power equipment to bring about correction of
existing evils and to handle the expected loads of
the future. Included in these plans are:

1. A third 350 psi boiler in the new boiler room
of the same capacity as the present ones (1250 H.P.-
100,000 # steam/hr.) At such a time the old power
house will be torn down and parking space probably
made available.

2. An additional generator, probably of 3,000
KW.

3. Condensate and feed water pumping facilities
whereby water can be de-aerated and preheated
properly. Some work is being done on this already.
On February 2, 1948, make-up water was 19.58%.
On February 2, 1949, make-up water was 18.20%,
and Mr. Slater plans to have that reduced to 9.8%

4. An additional air compressor for the controls
in the new power plant. There have been three break
downs of the present compressor and it has been
necessary to use a portable compressor used on pneu-
matic construction work. '

5. Spare parts for conveyors, crushers, auxiliaries,
grates and pumps in the new plant.

6. A “House Generator’ in the new plant to be
steam driven and of probably 800 KVA capacity to
handle the electric auxiliaries in case of failure from
the campus and city sources. N

It is argued, and logically so, that these additions
to the campus power compliment will pay for them-
selves in short order when the cost is compa.rcd to
the present losses, methods, and cost of operation.

FACTORY OF THE FUTURE

continued from page 11
As compared to the old in-line type cngi‘nc. there
s an increase of from 115 H.P. to 135 H.P. in power
rating and an increase in fuel economy of .]‘k')()u[ one
mile per gallon. Performance of ic new Rocket
engine 1s spectacular and outstanding. The modern,

well-equipped manufacturing plant that produces this
s certainly a far cry from the small work
first one-cylinder, four H.P.
first Oldsmobile way back

to 1.

engine 1
shop that produced the
gasoline engine for the

in 1897.



THE SOCIETIES

Pi Mu Epsilon

Two MSC mathematics students received
(“ scholarships at the annual banquet of Pi Mu
lﬁ Epsilon held in Hunt's Food Shop this winter
I term. Edwin J. Crosby received $50.00 for
the fiest L. C. Plant award. A $40.00 second award
went to Ronald K. Engel. Dr. J. S. Frame of the
Math department made the awards. Speaker for the
banquet was Prof. R. V. Churchill, University of
Michigan Math Prof., whose topic was “‘Applica-
tions of Differential Equations.”

Sigma Pi Sigma

The Alpha Epsilon Chapter of the Sigma
Pi Sigma, Physics Honorary, held its annual
S\Y4 winter term banquet at Hunt's Food Shop
o February 19th. Head of Department, Dr. T,
H. Osgood spoke on "‘Sizes and Shapes.”
Twenty-two new candidates were received into
membership. They are: Eugene R. Aten, Keith M.
Baldwin, Robert G. Cunningham, Richard N. Dex-
ter. Harold Friedman, Robert N. Habermehl. Wm. F,
Heckert, Rudolph A. Jacobs, Ralph D. Johnson,
Jeremiah J. Kenny, Noah Kramer, Glen G, Lorch,
Robert C. McBryde, Stelice Mastorakis, Samuel Mer-
cer, Jr.. Richard E. Michel, Frederick Miller, Jr.,
Robert Nelson, Jack W. Osgood, John B. Porter,
Nico H. Roos, Theodore P, Rykala.

American Institute of Elecirical Engineers
and The Institute of Radio Engineers

At their monthly meeting held Wednes-
day, February 23, the student branches of
the ALEE. and LR.E. had the oppor-
tunity  of hearing Walter Lawrence of
R.C.A. Mr. Lawrence spoke on “Television and
Microwave.” The talk was well received by the
audience.

The M.S.C. Radio Club

a8 s;' ‘I\"hc M.S.C. Amateur Radio Club is now
A making a concerted o ' i
\." iuniurgmcn:;w:r(:r::ii ‘:;Z'“ b i ‘md' - <.
' Juni S 3 ers interested in ob-
J.'ak taining their amateur radio license. Our week]y
meetings are now arranged so that the first and third
lhursday of each month is to be used as an or-

ganized work program, the second Thursday for ,

lecture or demonstration, and an open business meet-

ing on the last Thursday.

A good portion of the me
recent “Hamfest” held in the
Rapids.

mbership enjoyed the
Morton Hotel at Grand
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Mr. Frank Pelton has recently presented an inter-
esting lecture on electronics in irrigation control. We
have also had the pleasure of hearing Mr. Bob Hogle
of WKAR speaking on the principle and application
of the Dougherty circuit, and also on the new FM
transmitter now in use at WKAR.

Mr. Mert Nellis has recently presented another
lecture on antenna, dealing with the complete de-
velopment and practical applications of the now
popular turnstile antenna. '

Owing to continued responses, the club is main-
taining its code classes on Tuesday from 2 to 3 p.m.,
and on Wednesday from 4 to 5 p.m. Both are being
held in the club room in the tower of the E. E.
Building.

The club wishes to announce the continuance of
its free message relay service. Those desiring to seqd
a radiogram should come up to the “‘shack’’ late in
the afternoon or early in the evening.

American Society of Mechanical Engineers

At the January 12 meeting Thomas S.

@ McKewan of the Wolf Management En-

gineering Company was the principal speaker.

Mr. McKewan talked about problems of manage-

ment. He referred to such problems as the old front

versus the younger generation. Mr. McKewan con-

cluded his talk with a question and answer period

during which he answered many questions of interest
to everyone.

At the business meeting which followed, President
Ross Christian asked for suggestions pertaining to
spending the excess money in the Treasury.

Arthur F. Underwood, of General Motors Re-
arch, was the evening speaker at the January 26
meeting. Mr. Underwood explained a slide film on
metals and their properties in bearings. He 315_0
showed a colored motion picture concerning lubri-
cation.

Dr. Micholas Kulik, Assoc. Prof. at the New York
University, spoke before the ASME's February 25.
Thirty faculty members and fifty students listened
to “The Theory and Practical Uses of the Heat
Pump.” Dr. Kulik explained that the Heat Pump can
be used for both heating and cooling, simultaneously
Or at separate times. He also stated that installation
of the heat pump warrants consideration if both
heating and cooling effects are the aim. The heat
Pump is not the most economical or efficient unit
under the following conditions: |-—where extreme
hot and cold climatic conditions exist, 2—where
Fower costs are over one or two cents per KW.

se
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[t was also announced at this meeting that en-
gineering students interested in competing for the
National ASME award this year should contact Mr.
Ip or Mr. Price.

The annual Regional Student Conference will be
held this year at Ohio State University April 25
through 27. Expenses for the trip will be paid to
the winner of the local contest to be held tentatively
April 13 at M.S.C. Other students wishing to attend
the regional conference will also receive mileage and
hotel expenses upon the approval of the local student
officers. The conference prizes are $50.00, $25.00,
and $10.00, and will be judged by chairmen of en-
gineering departments of schools having local chap-
ters. One student from each local student branch
will be accepted to compete in the regional and the
paper must be of a technical nature in the field of
engineering.

M.S.C. Metallurgy Society

On January 20, Mr. Zanetti, Chief Contact
Metallurgist of Great Lakes Steel Company, spoke
to the group. His topic was “Low Alloy Tensile
Steel.”

At the business meeting that followed, John
Rlchards was elected to the Student Engineering So-
ctety Council and Ted Bourdon was appointed chair-
man of the club.

A»,(JI_ E
John E
Ted Borden,

John Disantis,

s have big future. Left to right are: Council Members
- Milne and John Richards, Prof. Sweet, Chairman

Secretary and Treasurer William S. Fiscus and

March, 1949

Prof. R. Sweet, of the Chemical and Metallurgical
Engineering Department here at M.S.C., gave a talk
to the society at the February 17 meeting. Prof.
Sweet's talk was entitled, “"Jobs in Metallurgy,” in
which he discussed the different types of jobs and
training plans offered by industry to young gradu-

ate engineers.

Engineer’'s Association

With the successful Engineer's Ball under their
belts, the Engineer's Association devoted the last
meeting to the discussion of plans for the rest of the
school year.. The increased interest shown by the
Engineers in supporting the dance renewed optimism
and gave rise to new ideas. The majority of the plans
are intended to increase the prestige of Engineers on
campus.

One of the more important topics discussed was
the possibility of an Engineer's Exposition and Open
House to be held sometime during spring term.
Exhibits prepared by student organizations as well
as industrial displays would be featured. A program
of speakers and films would round out the day.
Tours of the Engineering facilities would be con-
ducted for guests.

The value of a successful exposition would be in
creased recognition in industrial and educational
circles. Such an exhibit would also bring the stu
dents of the different groups together in friendly
competition and stimulate the students’ interests in
the various branches of engineering other than their
own. The suggestion was made that the exposition
be held at the same time the new Electrical Engineer
ing Building is dedicated.

Tau Beta Pi

Tau Beta Pi, national engineering honorary.
initiated thirty-six students and three mem-
bers of the faculty into the organization on
February 10. A banquet was held in the Home
Dairy dining room in Lansing immediately follow-
ing the ceremony. . ‘ o

Prof. Robert L. Sweet of the Chemical Engineer-
ing department Was the toastmaster and jc(i Abrams
of the Abrams Aerial Survey corporation was the
main speaker. Mr. Abrams gave a very interesting
talk on his recent trip around the world; or rather,
s Mr. Abrams pointed out. around Russia.

The members of the faculty initiated were: Prof.
Ira B. Baccus, head of the electrical engineering de-
ment, who was initiated for the chapter at Texas
M: Prof. Alfred H. Leigh of the civil engineer-

continued on page 20
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PROFESSOR O. W FAIRBANKS

There is hardly
campus of M.S.C.
Professor O, W. |
ing department

an engineering student on the
who does not know Associate
“airbanks of the engineering draw-
They have all seen him,
above, explaining where some giv
the Z axis

Professor Fairbanks 15 very well acquainted with
M.S.C., having watched its growth since 1904, when
he enrolled in M.A.C. In those days, many of the
students, who, like himself, had not attended high
school were enrolled in the “prep school” for one
year to make up for the years of high school missed.

The college in those days, recalls Professor Fair-
banks, didn't look much like it does today. Olds
Hall and the string of old buildings, starting with

Agricultural Hall, made up the greater part of the
campus.

as shown
en line intersects

Lansing was reached by

means of 3 muddy-one-
lane road.

at two buggies should have
ad to pull off into the sand

[n the event th
met, one would have h
and mire until the other had passed.

Mr. Fairbanks reminds us that, contrary to popu-
lar belief, students had to struggle even in those days
1o complete school. In his class of 119 stude
19 graduated on schedule.

After graduation in 1909, Fairbanks a2
brothers decided to g0 into the jce-
At that time the manufacturing o
field. The three brothers

nts, only

nd his two
making business.
f ice was a new
pooled their funds and an
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inheritance they received to buy' a'steanrlnejngm:t,h;eé
frigeration equipment and a bulldlhng.. e m
of manufacture they set up was quite ingenious.

After choosing a location beside a lake (;he \s;/e;rer:
engine and other equipment were n'nst;ll.el : bt
was pumped from the lz‘ike into the boiler et
steam engine. Upon heating, the steam oper;\ e i
engine, which was the prime mover of all t g p -
machinery. At the exhaust port, lake water flow Sg-
over the pipes condensed the’used steam thus mcr.ezaa-
ing the thermodynamic efficiency. As the vapori 1
tion of the boiler water had remoYed the mmerfn
impurities as well as sterilizing it, t-h1s e;haust stea
was the ideal material to be made into ice. ;

Thus the same water which supplied t.he motnv:
power was purified and used to make the ice, free o
charge, so to speak.

Tghe newly formed ice company struggled alon}%
as has many a young enterprise until a lucky. breaf
occurred. One winter, soon after the formatlon‘o
the company, the weather was exceptionally mxl(hi-
This created a serious shortage for the local competi-
tion. They formerly secured their summer supply by
sawing chunks of ice out of the lake. Natura.lly, the
Fairbanks Company jumped at the opportunity pre-
sented and, thereafter, began to prosper.

In another case, the opposite extreme in weather
also gave the Fairbanks Company an edge over the
competition. One of the neighboring lakes used as
a source of commercial ice was so shallow that when
extremely cold weather arrived the whole lake froze
solid, which made it impossible to cut the ice loose.

The brothers, with their crew of six men, coul.d
produce ten tons of jce a day and with their economi-
cal method of manufacture could sell it to the house-
wives for as little as forty cents per hundred pounds.
Present day companies charge half again as much
even though they used a method of manufacture
which does not remove the hardness from the water,
Fairbanks observes.

Neither Fairbanks nor his brothers are connected
With the ice plant any longer, having sold it a few
years ago after building the business up to its present
Production of sixty tons of jce per day.

Whatever time Professor Fairbanks has free from
his duties as Descriptive Geometry lecturer, he spends
fishing at his cottage, near Holland, Michigan.

THE SOCIETIES

continued from page 17
ing department- Prof. John W. Donnel, head of the
chemical engineering department.

Seniors initiated include: Herbert D. Bartels, Lan-

sing: Frank J. DeDecker, Detroit Warren T. Edin-
borough, Benton Harb
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Creery, Battle Creek; Taher Mojtehedi, Tehran.
Iran; Joseph P. Nixon, Alma: Jack W. Osgood,
E. Lansing: William E. Pearson, Lansing; Edward
B. Pepke, Grosse Ile; Lee J. Seymour, Franklin.

Juniors initiated were: George S. Ammon, Grand
Rapids; Orville R. Bakeman, White Pigeon; Jack
M. Baldwin, Lansing: Marvin D. Bicknell, St.
Joseph; Robert F. Bogan, Kearny, N. J.: Edwin B.
Bozian, Birmingham; Donald R. Brundage, Kala-
mazoo; Max C. Christensen, Trufant; Leroy R.
Genaw, Port Huron; Paul A. Holt, E. Lansing;
Harry J. B. Horn, Jr.. Lansing: Kenneth M. John-
son, Grand Rapids; Richard L. Keinath, Franken-
muth; Jack R. Nothstine, Mancelona: Ezra G. Ogle-
tree, Jr., Lansing: James B. Post, Evergreen Park,
lIl.; Lewis W. Post, Evergreen Park, IIl.: Bruce G.
Rook, Lansing; Richard G. Sayers, Jackson; Howard
A. Scheetz, Sturgis; Edward F. Schlee, Jr., Detroit:
Charles B. Sunris, Manistee; Donald J. Waalkes,
Muskegon; Loris D. Whipple, Mason.

American Institute of Chemical Engineering

Mr. C. J. Kirchgessner, of the Portland Cement
Association, spoke to the Chem. E.’s at their regular
meeting, held January 25. He discussed special prob-
lems and applications of concrete of interest to Chemi-
cal Engineers.

Mr. Kirchgessner, a civil engineer, has had con-
Struction experience with the State Highway Depart-
ment, Commonwealth and Southern Corp., and the
Dow Chemical Co. before becoming affiliated with
the Portland Cement Association. The next meet-
‘“g‘ 1s scheduled for March 2, at which time the
"egistration of engineers will be discussed.

American Society of Civil Engineers
At the first meeting of winter term, held January
18, the C.E.’s had 40 members present.
 Several members volunteered to accept the invita-
i ,Of the downtown Engineers Club and attended
?e]reledtimg& Six members CXPI’CSSCd_ intentions »of at-
the Ang éhe North Central Contcrcncc meeting of
9.C.E. in Cleveland April 8 and 9.

o February 22, at a regular meeting, President
U_S:'lman outlined forthcoming meetings and activi-

Here i the program:

alleueS(éa};y' March 8, Mr. L’)frriman. of the Grand
quist YW'“ apter of fht" I\.S.C.E.: ar}ci P'rof. B‘lom-‘
act thatl dlscqss a timely topic, in view of the
are o Professional registration exams for engineers
will be .e.;e]d at }\“»S.C_. next spring. T'ht:lt topic

gistration of Professional Engineers.

OwnC}})IZril 5, A.S.C.E. will have a movie from the

mical Company
Electio k e

h n of officers will take place April 19.
¢ A.S.C.E. dance will be held on April 29 at

continued on page 32
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PROBLEM-You're designing a taxi-cab meter. You have
worked out the mechanism that clocks waiting time and
mileage and totals the charges. Your problem now is to
provide a drive for the meter from some operating part of
the cab—bearing in mind that the meter must be located
where the driver can read it and work the flag. How would
you do it?

THE SIMPLE ANSWER—Use an 5.5.White power drive
flexible shaft. Connect one end to a take-off on the trans-
mission and the other to the meter. It's as simple as that—a
single mechanical element that is easy to install and will oper~
ate dependably regardless of vibration and tough usage.
That's the way a leading taximeter manufacturer does it

as shown below.

* * *

This is just one of hundreds
of power drive and remote
control problems to which
S.5.White flexible shafts are
the simple answer. That's why
every engineer should be
familiar with the range and
scope of these '‘Metal
Muscles''* for mechanical
bodies.

*Trademark Reg. U. 5. Pat, Off,
and elsewhere

Photo Courtesy of Pittsburgh Taximeter Co., Pittsburgh, Pa.

WRITE FOR BULLETIN 4501

SSihiz P
FLEXIBLE > .
: ,,,.j

— et

It gives essential facts and engineer-
ing data about flexible .shafts and
their application. A copy is yours for
the asking. Write today.

—
=Y (/ :

f~Lmy,,

L] M,,%‘V/

:S w” / Tt INDUS TklAl

0.
s dosbal b e s Mm'uin. C, 10 EAST 40th ST.. NEW YORK 16, N. Y. —

T 10018 - AIRCEAST ACCISSORIS
JLEXIBLE SHARTS o FLEXIBLE SHAY

SMALL CUTTING AND GRINDING TOOLS - SPICIAL FORMULA RUSMIRS
WOUDID RISISTORS + PLASTIC SPECIAITIES < COMTRACT PUASTICE MOWDING

One of Amenicas AAAA Tndustrial Entorprises
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NEW DEVELOPMENTS

Field Mapping Instrument

I he invisible field of force surrounding electrically

charged pieces of metal can automatically be
sented on a drawing board with
developed by the General Electric
instrument can be

repre
new instrument
orporation. The

used to solve problems in mag
netics, fluid streamlining

peller blade

['his instrument draws

heat conduction, and pro
torsion

lines on » drawing board
which represents the electric voltage \urrwumlmg the
tested specimen. For experiments

metal boundaries
are connected to a

power supply and submerged in

water. The water conducts current and the voltage
in the water, which varies from place to place, is
picked up by the

tstrument and recorded on the

drawin ['his same principle

1g board

applies equally
however, here the
perature or strain in the met
¢ constant \nh.ng\' lines

"
well to heat or torsion problems

ines of \\}\.l. tem

al equal
th

Previous 'field mapping” was a tedious process
In some cases
the mapping of complex
this new instrument
any two-dimension

shapes can be

calculation and plotting of curves.
it took weeks to complete
shapes. With “field mapping”’
of

al and many three-dimensional
done in a n

natter of hours.

Electron Diffraction Instrument

An instrument, that will assist in dcvg‘lnpmg
longer-wearing metals, has been I?Llill by (:cncm‘]l
Electric. The ‘“Electron Diffraction Instrument
either shoots a beam of electrons through an ex
tremely thin piece of metal, or diverts the bc.'n-n at
an angle to the surface of a block of metal. AI hese
tests enable engineers to determine a variety of sur-
face conditions, including corrosion and crystal struc-
ture of the molecules.

In operation of the instrument, a beam of electrons
is emitted from a white hot tungsten filament, and
focused by means of a magnetic lens, in muc}? the
same manner as a beam of light is focused with a
glass lens. For one type of work, this beam t‘hcn is
passed through a two-millionths-inch thick piece of
metal and produces an image on a fluorescent screen.
[n other applications, the beam is directed at a metal
surface at an angle, passes through tiny surface pro-
jections which bend the beam and is directed at the
screen. A piece of ordinary photographic ﬁ]m‘mn
be substituted for the fluorescent screen to obtain a
permanent record of the image. The image pros
duced is a series of concentric circles, which differs for
each type of crystal structure.

Electricity at 30,000 cycles per second is used
power the tungsten-filament tube. The cquipl'm'ny to
convert 60 cycles per second current to this high fre-
quency, the vacuum system and the vacuum chamber

are enclosed in a cabinet about the size of an offic
desk. (See photo.)

Krypton Increases Fluorescent Efficiency

Fifty years ago one of natures rarest elements,
krypton, was found to be present in air. Since 1tS
discovery it has been used to give added light effi-
ciency in various occupations, two of which are
cap-type incandescent lamps and recently in
the All-Weather Approach Landing System for
planes. Ten vyears ago krypton-fluorescent lamps
were experimentally produced but their use was limit-
ed because of the smal] quantity and high cost of
Only recently have these factors been
brought within the range of large scale production.

The ability of krypton to increase efficiency i
now being utilized in a new standard 85-watt fluo-
rescent lamp. This output 1s equal to that of a 100-
Watt non-krypton lamp. The increase in efficiency
of this new lamp is approximately 17 percent.

mmm

the rare gas.
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Be Careful...

the life you save may be your own

%tarlldard 0il promotes this slogan of the
ational Safety Council as a reminder to the
mﬁ?t_orlng public to drive carefully. Inits own
affairs, Standard Oil works and lives by the
same slogan.
(1328)the last tw'ivelve-month period reported
hOursl’ our acc1§ent rates per million man-
i V;ere 1.51 in the company’s manufac-
menthepartment, 3.3.1 in our sales depart-
i 'd. his compares with an average of 13.16
cidents per million man-hours in the entire
petroleum industry, and 13.26 in all industry.

,.,...W”bm»-‘w

BEST
RECORD
169 DAYS

DAYS SINCE LAST |

ACCIDENT

It is a record we are at all times attempting
to improve.

Because of our great interest in safety, we
are glad to see the subject getting more and
more attention every year in engineering col-
leges. Many mechanical engineering curricula
now include courses in safety engineering.

We welcome the trend. We hope that stu-
dents now being trained in safety engineering
will soon be helping to make Standard Oil
and thousands of other American companies

better, safer places to work.

Standard Oil Company

(INDIANA)

March, 1949
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continued from page 7

tiveness in engineering students has been emphasized
by industrialists and engineering teachers alike.

The need for always “‘digging deeper’” can be
illustrated by a simple example from the field of de-
sign. It used to be that a machine part could be
designed by dividing the ultimate strength of the
material by a factor of safety and then using the
resulting stress to calculate the size of the part. The
choice of a factor of safety was just a guess, based
on experience, and the term might better have been
called “factor of ignorance’” since it covered those
things which were unknown. Treatment of such
matters is rapidly becoming more scientific. We no
longer need such large allowances for non-homogene-
ous material. The steel-maker and the foundryman
are making more homogeneous products, and are
under constant pressure to improve them further. By
more refined calculations and the use of experimental
stress analysis, a redistribution of material is often
possible which makes a part both lighter and stronger.
Sometimes it is possible to improve the shock resis-
tance of a part by actually removing material in some
places. And when the engineer can predict the varia-
tion of load on a part, he can apply rational methods
to his calculations and design with a very small factor
of safety. The “‘factor of ignorance’’ has been almost
eliminated by exact knowledge of the loads, the pro-
perties of the material, and the behavior of the
material under different types of loading. The metal-
lurgist and the stress analysist have done great things,
and are still doing them.

The same kind of illustration could be applied to
the field of thermodynamics and to other places
where the engineer is active.

This process of constantly 'digging deeper’’ means
'tha.t .thc general level of education among engineers
1s nising higher and higher. The man who, without
fonpal technical education, could pick up enough
engineering to get along has become rare and seems
well on the road to virtual extinction. Not only
that, but study beyond the usual four-year college
course is becoming increasingly necessary for the more
capable students, just as 2 man digging a well needs
better tools as the well gets deeper and deeper. Dean
H. P. Hammond of Penn State pointed out recently
that of the total number of degrees granted in all
branches of engineering in 1947-48, all advanced
g;gfri:tss[ adTOlimed to only 17 percent of the number
il (%R;S-eand the number of doctor’'s degrees
Too many.gozdrcetmef the number of first degreels;
of doing advancedS ; eits WhO.are petently) cpTes
b beg i th ﬁWOr are taking no forma.l educa-

rst degree. Some companies have

continued on page 31
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Change
Your
Mind...

Most of us have, at
one time or another

by J. L. SINGLETON
Vice-Pres. and Director of Sales,
General Machinery Division
ALLIS-CHALMERS MANUFACTURING CO.
(Graduate Training Course 1928)

You may be one of those men who knows
exactly the sort of work he wants to do
when he finishes engineering school. I
did. I was going into
straight engineering
work. But I became a
salesman.

I’ve noticed since
that it’'s not unusual
for Graduate Training
Course students at
Allis-Chalmers to

J. L. singLeton  change their minds.
Here, opportunities have a way of seeking
outa man according to his ability. Some-
:::];;Jhese opportunities are in fields that
oy r];); fully understood or considered
i h ere are so many kinds of work
e ere that a man is almost sure to

Up In work that will bring him the

most | A :
t In personal satisfaction and ad-
vancement,

Opportunities in Selling

For

€) :

iSasa;(:mple sales. Not every engineer
Sman, but at Allis-Chalmers every

ny

Rotary King

are the most gigantic of all

Machine.

es. Allic.C

and by k‘-}IIF“( halmers has designed

2 feet i ‘;']\ up to 475 feet in length,
dlameter—supplies all basic

Téchinery for

Processing plul“’mplcw cement mills and

nts.

der(h' 1 949

One of the three 80,000 kw Allis-Chalmers \’tcuﬁx turbi

7 I

ne generating units now in service

in a big mid-western power plant. A fourth unit is being built, and a fifth is on order.

salesman is an engineer. Engineering
plays a vital part in the sale of a big steam
turbine, a cement plant—or even a mul-
tiple V-belt drive.

There’s a thrill in landing orders—
really big ones, such as two 115,000 HP
generators for Hoover Dam—all of the
rolls and purifiers for the world’s newest
and most modern flour mill—the world’s
largest axial compressor for use in a
supersonic wind tunnel, or volume sales
of small motors, pumps and drives. Orders
like these come through teamwork of en-
gineering, manufacturing skill, high-level
salesmanship and merchandising. It’s
good to be a member of such a team.

If you have abilityand a leaning toward
sales work, you'll have plenty of chance
to test and develop it at Allis-Chalmers
during your Graduate Training Course.
Then you take your place in a Coast-to-
Coast sales organization—pcrhups even
in a foreign office.

Front-line man on the A-C team tha

and sells bast

One of the Big 3 in Electric Power Eq

t designs, builds

ic machinery to all industry.

ALLIS-CHALMERS®

ripment—Bigge

Many Fields Are Open

Or, maybe you'll change your mind. Re-
search and development—or manufac-
turing—or design engineering may prove
your field. The point I want to make is,
all of these things are open to you at
Allis-Chalmers. This company is in in-
timate touch with every basic industry:
mining and ore processing, electric pmv&r,
pulp and wood producls, flour milling,
steel, ;1gri<:ullurc, public works.

The Graduate Training Course here
doesn’t hold you down. You help plan it
)‘olnsclf, and are free to change as you go
along. You work with engineers of na-
tional rcpu(ulion—di\‘idc your time be-
tween shops and offices—can earn ad-
vanced degrees in engineering at the
same time.

Those are some of the things that ap-
pealed to me 23 years ago. They're still

good.

4

Write for details of the Allis-
Chalmers Graduate Training
Course — requirements, sal-
ary, advantages. Representa-
tives may visit your school.
Watch for date.

ALLIS-CHALMERS MFG. CO.
Milwaukee 1, Wisconsin

7

oD
&

st of All in Range of Industrial Products
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CAMPUS NEWS

The Student Engineering Council Scores
With the Engineer’'s Ball

['he Engineer's Ball for 1949 was a complete

and entertainingly. Dis
pite the cold, three hundred coupl

success socially, financially

¢s found the evening

thoroughly enjoyable. The dance floor was full,

but not crowded at any one time. ‘The music of Bob

accepted by the dancers, With the
Gay | Jecetvers'

Shinberg was well

antics of the this was the most suc-

cessful | ngineering social for

Financially the ball made
the debts of the Student
left am

several years.

possible the L‘]c.lr'ing of
Engineering Council and
odest reserve for future events,

['he Student Engineering Council’s success with
the Activities Carnival and the Engineer's Ball has
proven that it could function socially. What, how-
ever, has it done for the student engineer? L ittle is
known on the campus by the student engineer at this

time as to what extent other Engineering Councils
assume responsibilities
At our neighboring U

of M. a most complete and
active organization 1is

serving the student engineer.
Its activities are felt in

curriculum. Not only
activities

every phase of the engineering
does it interest itself in social
but it also has set up and enforces an Honor
System. It successfully and effectively represents the

: : ke - > deans,
student engineer before the administration, the g
’ ¢ slsiige 1a ent,

and the faculty. It advises the individual stud
. ~1. ¢ 4 e cases

and intercedes upon request. This in some (:

. » - . >rlv alone
rectifies a frequent gripe, that of being utterly al
in

regard to occasional injustices or pleas for con-
sideration. It is felt that the Engineering Councxl)
IS missing a bet if it doesn't investigate and assume
more responsibilities for the benefit of the student
engineer,

State Registration Exams For Engineers
To Be Given at M.S.C. in June .
Senior Engineering students and faculty of MSL
will have an opportunity to take the State of Michi-
gan Engineering Registration examinations here at

85 : : : ced
M.S.C. some time in June. Mr. Miller announce
that if the date se

; L. b
t for these exams conflicts wit
senior classes,

arrangements will be made to allow
seniors to take the examinations. .
For the convenience of the student, these exams
were held annually at M.S.C. until 1942. Since then
the exams have been given only in Detroit. Permis-
sion to give the tests came from Watts Shelly, execu-
tive secretary for the Ro
tion in Detroit.
The C.E. Department of M.S.C. is furnishing all

e Instructors for refresher groups now being held.

ard of Engineering Registra-

t
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Mr. C. L. Allen, Chairman of the department of C.E.
instructs law, Prof. Gail Blomquist instructs other
branches. These two men instruct Monday and
Wednesday at the Eastern High School, Lansing.
This group is sponsored by the Grand Valley Chap-
ter for Registered Engineers. In addition, Profs.
Allen and Blomquist instruct Tuesday and Thurs-
day nights at M.S.C. for the benefit of the faculty.
In addition, assisting instructors are: Prof. A. H.
Leigh, Prof. Leo Nothstine, and Mr. K. A. Camp-
bell. Mr. Nothstine also instructs weekly at Bay
City.

To Mr. Blomquist, the Spartan Engineer presents
roses for his efforts in assisting the Engineering stu-
dent in becoming registered. Application blanks are
now available in his office. In addition to laying the
ground work for the present program, Mr. Blomquist
plans to appear before senior seminars to present in-
formation and answer questions on the subject.

Look in the next issue of the Spartan Engineer for
a feature article on more facts in regard to Professional
Registered Engineers.

Dean Emeritus H. B. Dirks to Return
To East Lansing in June
This editor recently received a letter from H. B.

> F =2

than its nearest rival also on order
for the same utility. The volume of
Water converted hourly into steam
by this unit would fill over 2% mil-
lion tall tumblers—enough to serve
8 glassfuls a day to every resident in
reater New York City; its hourly
coal consumption would heat an
average home for over 6 years!
. Making boilers that make history
S an 80-year-old story with B&W.
>0, 100, are pioneer advancements
12 many other fields.
hrough its great diversity of
Egzgressxve activities B&W offers
te hSu‘al Career opportunities to
Chinical graduates in research, en-
g:g:i“"g, Pproduction, sales and
vVocations.

EX
R

" BABCOCK

£ WILCO

THE

a5, \BCOCK & WILCOX CO.

iberty Street, New York 6, N. Y.

March, 1949

Additional steam for power generation at the Hudson

Avenue Station of Consolidated Edison Company of
New York, Inc., will be supplied by the World’s most powerful
boiler—now on order. High as a 14-story building, it will have a
continuous output of 1,300,000 lbs. of steam per hr.—25% more

Dirks expressing his approval of the recently installed
Spartan Engineer and his wishes for its continued
success.

After spending the summer at their Vermont home,
Mr. and Mrs. Dirks set off for California via East
Lansing. On the various legs of their journey they
found time to look up many friends and relatives.
Now temporarily residing at 924 Church Street, Red
lands, California, they are leisurely enjoying the
mild California weather while taking in many con
certs and lectures, and visiting points of interest.

Dean. Dirks has become very “‘water conscious’
during these travels, and spoke particularily of the
current water problem in California. An interesting
item that had his attention was the misinterpretation
and dispute that resulted from specifications of the
Hoover and Parker Dams. The difficulty arises out
of the question of the amounts of water Arizona
and California were to be allotted. The conclusion
he made is that “we should never be too careful in
our specifications, making certain that there can be
but only one meaning,”” and also stressing “‘the need
for English foundations for the Engineer.”

After visiting their daughter in San Antonio,
Texas, the Dirks plan to return to East Lansing to
observe graduation exercises in June.

o g —— > =

World’s
Largest Boiler |
for

World's Largest
Steam-Electric

Do
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METAL STAMPINGS

Dependable

From all Kinds of Material
D10 to 4 inches Thickness
110 Ton Capacity
Bed area up to 50 x 72 inches

with 30 inch stroke

also

\UTOMATIC ROLL FEED PRESSES

DAIL STEEL PRODUCTS (0.
150 E. Main St.

LANSING 1, MICHIGAN

DYNAFLOW DRIVE

continued from page 12

a greater velocity than when it was projected from
the pump. This is explained by the fact that the
oil is deflected by the stationary turbine blades with
out removal of energy. When oil is deflected by the
physical confines of the turbines back mw.lrdlx its
axis, it is deflected into passages of reduced sectional
area. Since the amount of oil leaving the turbine
must equal the amount entering it, the velocity of
the oil must be increased. _

Although the velocity of the oil leaving the turbine
is negative in relation to the rotation of the pumps
it 1s converted into positive velocity by means of a
static member. The static member is placed in Iht
turbine and, having curved blades, redirects the oil
streams so that it has the same direction as the rota
tion of the pump. If the oil is supplied to the pump
with a positive rotation, the pump output is dirc@l\‘
increased and is now the sum of the input velocity
and the output velocity due to the engine torque
alone. v

[he static members extract no work from Ihc‘ull
because they are not permitted to move from reaction
forces. It is the function of the curvature of the stator
blades to redirect the oil into the pump at the proper

The ONLY Pencil that
Combines these 8 Tests
of Pencil Superiority

I. America’s ONLY 5. Uniform lead
impor'ed draw- hardness.
ing pencil. 6. Perfect repro-
ductions from
pencil drawings.

3. Smudge-resistant 7. Degrees marked
graphite. on all sides.

4. Completely
grit-free,

2. Extra-dense,
opaque lead.

8. Fine cedar,
sharpens easily
Ask for it at your college book store or

local dealer’s, or order direct. Only
15¢ each; $1.50 per doz.

Also try Mars-lumograph No,
1018 Artist Pencil $1.00 each
and No. 1904 Artist Leads
6 for 60¢

J.S.STAEOTLER

)
5) WORTH STREET NeEw YORK §53. N.Y.
STAEDTLER SINCE 1662




ngle. The effective speed of the oil redirected into
the pump is 1.25 times the pump output rate due
{0 engine torque alone. Thus, the torque on the
webine is one plus 1.25, or 2.25.

Upon opening the throttle, the forces acting on
the turbine become great enough to place the turbine
in motion. Since the turbine is connected to the
webine and drive shaft the car begins to move. The
pump picks up speed and so does the turbine. But,
the pump rotates much faster than the turbine.

As the turbine speed increases the oil discharged
from it has a reduced negative velocity. When this
wlocity has been reduced to a minimum the force of
the oil begins to act upon the rear sides of the stator
blades. This causes the first stator to free wheel and
‘vvﬁcr no obstruction to the flow of oil. At this time
the second stator is still being entered effectively.
.’\ccc}eration still being demanded, the speed of the
turblmc continues to increase. Torque multiplication
isstill present since the second stator is still redirecting
ngl[ amount of oil back into the pump. As the
turbine speed increases to a point where the oil is
yillscharged with less negative velocity than the for-
'::'i)rc(jlsspe;jd/h?f th? turbine, t'hctsccond stator t:rcc

. en this occurs, oil is no longer being

l'L'dich o] 1 R <" 3
] ted into the pump and torque multiplication
(eases.

continued on page 31
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Is a cable covering flameproof? Will it resist high tem-
peratures when it comes to actual service?

Long before a cable is manufactured, questions like
these are answered in the Okonite laboratories, proving
ground and in various testing departments of the
Okonite plants. The picture above shows a flame test.
The measured current that makes the coils glow makes it
possible to reproduce test after test without variation.
The Okonite Company, Passaic, New Jersey.

T E ﬂ o
P ° K ° " I SINCE 1878 ‘
i

insulated wires and cables

Established 1910

2830 South Logan

.\hrch‘ 1 940

LINDELL

DROP FORGE COMPANY

Manufacturers of

HIGH GRADE DR

Telephone

Incorporated 1923

OP FORGINGS

Lansing 3, Michigan
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Mechanical Contractors for . . .

HEATING PLUMBING
POWER PLANTS VENTILATION
AUTOMATIC SPRINKLING SYSTEMS
INDUSTRIAL PIPING
REFRIGERATION

AIR CONDITIONING

Established in Lansing Since 1922

DISTEL HEATING CO.

720 E. Shiawassee St.

P. O. Box 298

LANSING MICHIGAN

O. J. MUNSON
ARCHITECT FOR MICHIGAN STATE COLLEGE

Including Such Buildings as
Natural Science Building
Agricultural Engineering Building
Electrical Engineering Building
Berkey Hall

Stadium - Macklin Field

409 Wi A .
ilson Building Lansing, Michigan
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DYNAFLOW DRIVE

continued from page 29

The circulation rate has now become less than that
which the pump can produce through engine torque
alone. At this time the secondary pump locks to
the primary pump.

With the stator free wheeling, and the primary
pump and the secondary pump turning as a unit,
the convertor now functions as a fluid coupling
fransmitting torque at a one to one ratio.

The planetary gear train furnishes the low range
and reverse. In low range and in reverse, the gear
reduction is 1.82 to 1.
tiplication by the converter, this is changed to 4.09
gotel.

The DYNAFLOW DRIVE shows about the same
overall efficiency as a conventional gear drive. It is

With maximum torque mul-

more efficient at low speeds than other fluid couplings,
and has fewer parts. There is no motion lag as is
characteristic of other automatic transmissions and
fluid couplings. And of great importance is the fact
that in driving range where 95 ¢ of ordinary driving
is done, there are no gears engaged and hence there 1s
nothing to wear out.

Mechanics report that DYNAFLOW, after some
fifteen months of being installed, has been trouble-
free and very few have required service.

0r how small-

A National Electric Product P&t N

»

will fit into your plans. See

National Electric for a

complete line of electrical
roughing-in materials.

WIRES-CABLES-CONDUIT

National Electric
Products Corporation

Pittsburgh 30, Pa.
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THE MECHANICAL ENGINEER
continued from page 24

their own post-graduate schools and some graduate
students never get their degrees, so that the number
who do some advanced work is really somewhat
larger than the number of degrees granted.

This is no cause for complacency, however. Mr.
E. G. Bailey, recently retired president of the
A.S.M.E,. said recently, ““The most dangerous period
in any cycle of active development is at the time when
a great deal has already been accomplished and one
takes time out to brag about it.”

The education of the mechanical engineer cannot
stop with his graduation from college any more than
he can say that his field of opportunity will not grow
any more. In both breadth and depth, his oppor
tunities and the necessity for more knowledge and
the ability to use it are increasing. His education is
a thing that can never stop. Even after getting all
the formal schooling up to the limit of his capabili
ties, he cannot stop. He must continue on his own
initiative by private study and observation. Always,
but especially after graduation, he cannot be content
with learning only what is taught him, but must go
further and deeper “on his own.”
repeats only what somebody has told it. The phono

A phonograph

graph is a great invention, but it is not an engineer.

NEW ADVANCED
2

s

Gaging work using Exter-
n:IgCogmparufar No. 951 and
Amplifier No. 950.

ELECTRONIC
MEASURING EQUIPMENT

external and internal com-

table to man special ap- unit; ,
A i gage head cartridge

ons such as sorting and  parators; ' '
devices. Simple for jig or fixture mounhing; signal
Jight attachment. Write for cat-
alog. Brown & Sharpe Mfg. Co.,

plicati
quality control
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0001" to 000017, Intermediate
4 s
settings can be made easnl!y ‘to SROWN & SHARPE MFE. C0. LBS
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match prescribed tolerance Ii T
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THE SOCIETIES

Continued from page 21
the Forestry Cabin.

On May 5 the M.S.C. Chapter will have a joint
meeting and banquet with the Michigan Station in
the Union Building. They will hold their annual
field day and picnic on May 28.

Members Schwabbe and Klein of the Engineering
Council reported that the Engineers’ Ball was a suc-

cess and an all Engineer Field Day has been planned
for May.

American Society of Engineering Education

‘The American Society for Engineering Education
at Michigan State College is a branch of a large
national organization interested in improving En-
gineering Education.

The local chapter, which meets on the average of
twice a term, has outlined a program of improvement
both for themselves and the engineering school as
a whole,

At present the officers of the organization are:
President H. P. Skamser, Vice President D. S. Pear-
son, Treasurer Charles A. Miller, and Secretary D. J.
Renwick.

) '] o
Protecting and advancing the Engineering Profession at M.S.C

tor ASEE are (left to right) -
H. P. Skamser, Vice
C. A. Miller

Secretary D. J. Renwick, P,

resident
President D. §.

; b:
Pearson, and T'reasurer

‘ During the fall term two meetings were held. The
hr:\‘( on November fourth had as its subject, “The
History and Development of State Registration of
Professional Engineers.”” At the December second
meeting Prof. A. W. Farrel. Head of the Dep
of Agricultural Engineering, revie
Agricultural Engineering which

artment
wed his paper about
was published in

W
o

the April 1948 issue of Journal of Engineering Edu-
cation.

The first meeting of the new year was of a social
nature to acquaint new members with the society.
At the next meeting held March third an improve-
ment program for the school was discussed.

Meetings for the Spring term will include a dis-
cussion of the Relation of the School of Engineering
and Small Industry. On May seventh Michigan State
College will be hosts to the State Convention of
A.S.E.E. The state president of the A.S.E.E. is Prof.
C. L. Brattin, Head of the Department of Engineer-
ing Drawing here at Michigan State College.

Other activities of the group include a training
program for engineering faculty with J. M. Apple
as director.

The organization is also sponsoring a refresher
course for the faculty concerned with the Engineers
Registration Examination to be held here next spring.
C. E. Dennis is in charge of the refresher course.

TWO-BAY TURNSTILE ANTENNA

continued from page 9
The antenna was set up and a field strength check
was run. The first results without any adjustment
of the phasing from that of calculated values gave
an elliptical pattern. The turnstile did not show a
circular pattern as predicted because of improper

length of phasing stubs, but it did show more gain
in all directions.

135°,

/80"

225°

ran ///- 3/5°

270

1 Dircis rreco PATrERN
2. Tvensrie sreio Parree~
(Toxew su-poces, FREGUECY (4T 1C , UNITS RELATIVE)

& S Fie. &
‘ The data for patterns plotte
indoors and,

justed for bett

d in figure 5 was taken
although the turnstile has been ad-
er directivity, both patterns show dis-
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tortion from the theoretical values of figure 2. This

is to be expected, however, for when measurements
are made in confined spaces the reflections from
near-by objects tend to distort the pattern.

The experimental data shows approximately a
2.5 db gain over that of the dipole in the zero degree
direction and plus or minus that amount in other
directions. The phasing stub adjustments are fairly
critical when attempting to obtain a perfectly circular
turnstile pattern. With care in phasing adjustments
a good circular pattern of about 2 db gain can be
predicted.

The little boy looked at the girls in their midriff

bathing suits and asked: “‘Papa, why do the good-
looking girls wear their water wings all the time?”
- - -

He held her tight, his eyes
closed, and danced as though floating on a cloud.

They were dancing
Then the music stopped. “Let’s go outside,” he said.

Outside he took her in his arms and whispered in
her ear, “Darling, I love you very much. [ may not
be rich like Joe Doaks, I may not have a car like Joe
Doaks or spend money like he does, but I love you
so much I'd do anything in the world for you.”

Two soft white arms reached around his neck,
and two ruby red lips whispered in his ear, “'Darling,
introduce me to Joe Doaks.”

1308
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Higgins hon-ﬁp rubber base keeps your
Higgins American Waterproof India Ink
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HIGGINS INE CO., INC.
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SIDE TRACKED

“Cough.”

. Harvard Lampoon

Always remember, fellow engineers, that the dif-
ference between a model woman and a woman model
is that the former is a bare possibility and the other
is a naked fact,

* * w
Here | sit and fuss and fret
While my seat is getting wet,
It's enough to make me fume,
F'eacher, can't 1 leave the room?
Why delay me when you know
That | simply have to go.
Honest, teacher, I'm not fetgning—
My car top's down and it's raining.

Wi e L
Short dresses make one look longer.
 SPEHE L

He—"Do you pet with the lights on or off "
She~—'""Yes."
* * *

"F-e-e-t,” the teacher exclaimed. “what does that
spell, Mary?"
“I dunno.”
“"Well, what is it that a cow has four of and 1
have only two?"
So Mary told her.
WL T L
Prof: ““Are you cheating on this exam?”
Engineer: “‘No, sir, I was only telling him his
nose was dripping on my paper.”’
LS SRR
Civil Engincers a few years from now:
"But chief, it wasn't my fault the bridge collapsed.
I thought that fly speck was a decimal point.”’

34

They decided not to buy twin beds b'ccausc she

heard they induced people to walk in their sleep.
O

“I don't like your boy friend at all.”

“Why?"

“He whistles dirty songs.”

*  x *

“Pardon me, young lady, in the matter of your
dress, don't you think you could show a little more
discretion?"”’ :

“My gosh! Some of you fellows are never satis-
fied!”

*x  x k

“Are all men fools?” inquired the wife after a
dispute with her husband. 3

“No, dear,” he replied, “some are bachelors.

* * *
Pappy says a lazy man is a guy who marries a
widow with five children.
* * *
Soft, the new love tells his lies,
And ah, he tells them well:
Demurely, 1 turn down my eyes—
Alone, [ laugh like hell.
" * *

Customer—""Won't you take something off for
cash?"”

Salesgirl—"‘Sir.,”

o B4 3 e

“Oh, look at the funny little bug; what kind of a
bug is it?"" exclaimed a young lady on whose lap
the bug had just lit! |

“That's a lady bug.” replied her escort.

"My, but you have good eyesight.”

* b *
Last night I held a little hand,
So dainty and so sweet.
I thought my heart would surely break
So wildly did it beat
No other hand in all this world
Can greater solace bring,
Than that sweet hand I held last night—
Four aces and a king. '
* v 4 *

May I take you home? I like to take experienced
girls home.

I'm not experienced.

You're not home vyet.

* * *

Lady (at almond counter) : ““Who attends to
the nuts?”’

Clerk: “T'll be with you in just a minute.”

SPARTAN ENGINEER



The ring test, shown above, is a scientific
merl'l()d for determining the modulus of rupture
of pipe. It is not a required acceptance test but one
of the additional tests made by cast iron pipe manu-
facturers to ensure that the quality of the pipe
meets or exceeds standard specifications.

A ring, cut from random pipe, is subjected to
Progressively increased crushing load until failure
occurs, Standard 6-inch cast iron pipe, for example,
withstands a crushing weight of more than 14,000
le: per foot. Such pipe meets severe service re-
quirements with an ample margin of safety.

Scientific progress in the laboratories of our
members has resulted in higher attainable stand-
ards of quality in the production processes. By
mcmllt_”gi(“l controls and tests of materials, cast
il Pipe 1s produced today with precise knowl-
nge ()'t ,thc physical characteristics of the iron
;:f(]rc 1t 1s poured into the mold. Constant control
. (UP“!“ operation is maintained by metal analy-
SIAS‘ Rigid tests of the finished product, both ac-
Cﬁptimgc tests and routine tests, complete the
?;;lrl:)-\\-‘:“"f(fl.c,\'(lcx Bur with all the r.L‘lﬂJ[‘l\’.lbIC

ments in cast iron pipe production, we do
fot forget the achievements of the carly pipe

The Ring Test

founders as evidenced by the photograph below of
cast iron pipe installed in 1664 to supply the town
and fountains of Versailles, France and still in
service. Cast iron pipe is the standard material for
water and gas mains and is widely used in sewage
works construction. Send for booklet, “Facts About
Cast Iron Pipe.” Address Dept. C., Cast Iron Pipe
Research Association, T. F. Wolfe, Engineer,
122 So. Michigan Ave., Chicago 3, Illinois.

Sec !
serving the town and fountains o

= SERVES FOR

AST TRON PIPE civroris

tion of 285-year-old cast iron water main still
f Versailles, France.



The better the woodsman
the better the axe/

. . . and experience buys the best

industrial equipment, too

THE MOST SKILLED CHOPPER invariably
owns the fastest axe . . . And engineers who buy
industrial equipment on the strength of experi-
ence, get topmost efficiency and economy. Per-
formance records tell why Roebling products
have enjoved more than a century of confidence.

ELECTRICAL WIRE—CABLE—
MAGNET WIRE. There’s a high
quality Roebling Electrical Wire
and Cable (65 standard types) for
every sort of transmission, distri-
bution and service circuit...
Roevar Magnet Wire is unsurpassed
for high-speed winding operations.

WOVEN WIRE FABRIC. Eco-
nomical Industrial Screens by
Roebling range from the most
finely woven Filter Cloths to the
largest Aggregate types. Roeflat
Screen, a radically new design, has
75% more wearing surface, up to
90% more wear,

ROUND — FLAT — SHAPED
WIRE. You cut down reject costs
and speed up production with
Roebling high carbon wire...every
inch is like every other inch . . .
same gauge and grain structure.. . .
same strength, hardness and finish
. and it’s available now!

| WIRE ROPE. Roebling rope is one
| of the most widely used products
in industry today . .. and Roebling
Preformed “Blue Center” Steel
Wire Rope is the last word in long-
time performance and genuine
service economy. Only Roebling
| makes“Blue Center”wire ropesteel.

Whatever career you are studying for, when
you got on the job you will find some type of
Roebling product ét-r\'ixlq there, dvpendubl."
and at low cost. John A. Roebling’s Sons Co.,
Trenton 2, N

ERANCH OFFICES: Atlanta, 934 Avon Ave. * Boston, 5!
Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland,

701 St. Clair Ave., N. E. % Denver, 1635 17th St. * Houston,

6216 Navigation Blvd. * Los Angeles, 216 S. Alameda St. *

New Yark, 19 Rector S1. % Philadelphia, 12 S. 12th St. * Pitts-
burgh, 855 W. North Ave. * Portland, Ore., 1032 N. W. 1ith
Ave. * San Francisco, 1740 171h St. * Seattle, 900 First Ave.
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Because photography is accurate
to the last detail

The magic of photography turns hours of costly drafting room
time into a minute-quick job of utmost accuracy.

OCro;;a::txr.lg an er.lgineering drawing—
o 1ormg a dimmed one—used to
St o}r?lg, tiresome hours. But not
5 t(})'.reor photog.raPhy with its abil-
it cord detail in a flick of time
intricaetn put to' work, and the most
it te drawing is copied accu-
: Y> inexpensively, and with last-
ng quality.
Pog;}i,lg ;)he new Kodagraph Auto-
sl aper, you can get sharp
. prints directly from originals
i t?;c'type, even from worn or
e Ings —get them with regu-
eprint or direct process equip-

ment_in or di
na 1 1
Nematives, ry room light, without

Usi
ap(selrn(%v T}? new Ko.dagmph Contact
bl conventional photo-copy-
. ? dpment and negative step) you
Produce sharp, clear, legible 15110-

Adv““Ci"S industrial 'echnics—F“nd'icnul PhOtogruPhy

tographic prints of letters, specifica-
tion sheets, forms, drawings.

Using the new Kodagraph Projec-
tion Papers, you can enlarge small-
scale negatives of drawings and docu-
ments to original size or larger .. . get
high contrast reproductions.

with Kodagraph or Recordak
Micro-File Equipment, you can ré-
produce the most detailed drawings,
charts, ete.—“de-bulk” them 98%. ..
and protect your valuable originals.

This same ability to reproduce de-
tail exactly, completely, lastingly . . -
even to improve its quality . . . gives
photography a multitude of uses in
your plant. It can help make your
designs faster, your production meth-

ods smoother, and get your product .

to the dealer’s sooner.

Eastman Kodak Co., Rochester 4,N.Y.
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