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This Lindewelded pipe can be b11ried and forgottetr 

Li~dewelding also can be done on 
vertical and overhead lines 

The Multi-Flame Lindeweld Head in action 

80-M ILE PIPinG 

e The construction of an East Texas gasoline plant requi~ed 
approximately 80 miles of welded pipe. The piping system included 
gathering lines from over 1000 wells. It involved straight line runs, 
headers, bull-plugs, bends, angles and other specials. Pipe size 
ranged from 3-in. to 26-in. diameter-5/32-in. to 7 /16-in. wall. 

The Lindeweld method of oxy-acetylene welding was selected 
for this project after competitive tests with other types of pipe 
joints. The company found Lindewelding produced dependably 
uniform results, cost less, and could be done in less time. 

The entire system was tested under pressure. Many of the weld
ing operators had not used Lindewelding previously~ Yet the com
pany's engineers reported they did not find a single defective weld. 

Lindewelding was brought to this project as a part of Linde 
Process Service, which is regul;trly available to Linde Customers
without charge. Linde Offices will gladly. give you complete details 
on Lindewelding. They are 'located in .A-tlanta-Baltimore, Bir
mingham, Boston, Buffalo, Butte-Chicago, Cleveland--Dallas, 
Denver, Detroit-El Paso-Houston-Indianapolis-Kansas City
"Los Angeles-Memphis, Milwaukee, Minneapolis-New Orleans, 
New York-Philadelphia, Phoenix, Pittsburgh, Portland, Ore.
St. Louis, Salt Lake City, San Francisco, Seattle, Spokane and 
Tulsa. The Linde Air Products Company, Unit of Union Carbide 
and Carbon Corporation. 

* Lindewelding is a new method of oxy-acetylene welding devel
oped by the Linde engineering and research organizations. This 
method requires less oxygen, less acetylene and less welding rod. 
Welds can be completed in less time. Yet Lindewelding involves 
only a special.flame adjustment and a "back-hand" technique, to
gether with Oxweld No. 24 Lindeweld Process Welding Rod. 
When circumstances permit, the Multi-Flame Lindeweld Head can 
be used. This will further increase the speed of Lindewelding. 
It costs only $7.75. On pipe line construction Lindewelding is 
consistently saving 15 to 40 per cent in welding time, rods and gases. 

LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES F R 0 m Ll n 0 E UNION CARBIDE 
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Polariscope 
Pictures Stresses 

. 1n new 
m. e. lab. 

0 VER in the Mechanical Engineering Department, 
in the basement directly under the main office, a 
new type of laboratory is rapidly assuming dimen

sions and importance for recognition as a full-fleged mem
ber of the University family of laboratories. It is a small 
scale industrial research laboratory, an outgrowth of 
attempts to design and build apparatus through the con
version of the elements of advanced theory into the prac
tical applications of every-day usefulness. Few educational 
institutions have machine design laboratories in mechanical 
engineering for demonstrating and investigating the ad
vanced problems which are commonly encountered ·in 
present-day design. It is hoped that, in the future, men 
and data will be available for the solution of some of the 
complex problems in industry ahead of this demand. 

A recent survey made by the American Society of 
Mechanical Engineers points out that 40% of its mem
bership are engaged in occupations classified generally as 
design and research. The advances made in every other 
branch of engineering during recent years indicate similar 
trends. Of immediate moment is the special demand in 
industry for young men having advanced training in the 
fundamentals of design and research. Educational work 
of this nature has been greatly curtailed during the past 
few years in the major industries, and the opportunity 
presents itself for colleges and universities to develop high 
grade men for immediate usefulness. This development 
in design and research, however, must remain funda
mental, encompassing generalities that are broadening and 
comprehensive, no matter what the field of engineering 
or what subdivision of that field. 

At the present time, mechanical engineers are particu
larly interested iri three phases of the construction of 
machines that have received considerable attention in the 
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Professor of Mechanical Engineering 

past few years. These three may be summed up to be: 
the study of the stresses in machine structures; the appli
cation of the fundamentals of vibration in the design and 
operation of machines; and the application of the theory 
of lubrication. 

Each of these phases contain many factors which may 
be subjected to substantial investigation. It requires very 
little ingenuity to discover elements of machine construc
tion where stresses are now calculated with an accuracy 
of 50% or less. The general introduction of new instru
ments to measure complex stresses will enable a larger 
number of investigators to study these problems. More 
vibration .difficulties are being encountered every clay than 
the men, versed in such problems, can hope to solve. One 
of the oldest mathematical theories in engineering, that 
involving lubrication, is the least understood and applied. 
It is hoped that these conditions do not exist in other 
fields of engineering, but the importance of investigations 
in this particular field should not be imder-estimated. 

The machine design laboratory has been developed for 
the purpose of continuing research in the application of 
these fundamental problems, and for demonstrating the 
fundamental principles involved in complex theory by 
means of simple, practical models and apparatus. 

The laboratory may be briefly described by discussing 
the apparatus that has been assembled for doing the work 
outlined above. In the study of the stresses in machine 
structures, the correlation of the theoretical stresses with 
those actually encountered in the structure is obtained by 
means of working models. A machine has been developed 
in which a transparent model of a stressed element may 
be analyzed to determine the stresses at critical points. 
This machine, a photoelastic polariscope, operates on the 
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principle that a polarized beam of light in passing through 
a transparent plate under stress is resolved into two com
ponents whose velocities are proportional to the principal 
stresses in the plate. These components are then recom
bined, but, because of their different velocities while 
traversing the plate, are more or less out of phase, and 
therefore establish interference. Thus interference bands 
will indicate lines where s;milar stress conditions exist. 
If a light source having a single wave length is used, such 
as a mercury vapor arc, the interference bands will be 
black and white. However, by using white light, a succes
sion of colored fringes will appear in the order of yellow, 
red, and green, presenting a multicolored rainbow appear
ance. These bands or fringes may be observed on a screen 
or photographed on a camera film. 

The pictures of stress distribution obtained by means 
of the photoelastic polariscope are particularly useful for 
studying the effects of stress concentration, as at fillets, 
and small holes in models. Under this condition, one 
principal stress is usually much greater than the other, 
and the analysis is relatively simple. However, at points 
where the two principal stresses are comparable in value, 
and shear stresses also exist, the photoelastic bands or 
fringes are then a function of the difference of the prin
cipal stresses. In order to determine their individual val
ues, one method is to measure the change of thickness of 
the model at the stressed point, which is proportional to 
the sum of the principal stresses, and to solve algebraically 
for the values from the numerical sum, and the difference 
previously obtained. The directions or angles at which the 
principal stresses occur in the model are also of great 
importance, although they are readily found-by adjusting 
the prisms and photographing the resultant fringes. 

The field of polarized light in which the transparent 
model is placed is seven inches in diameter, making this 
machine as large as any in use in this country. It is' about 
eighteen feet long, and the optical system is mounted on 
lathe beds placed on concrete piers. The white light 
source is a 500-watt incanclesoent lamp. A water cell pre
vents the intense heat of the projected light frotn injuring 
the optical system. The light is· polarized by means of a 
Nicol prism, and the condition of interferenoe is brought 
about by an identical prism. A permanent camera takes 
ful1-s~ale photographs of the stress patterns set up in the 
model. 

The transparent material used in the models is either 
Bakelite or Marblette. The Bakelite for this purpose 
was developed several years ago in preference to celluloid, 
and in an annealed state is ideal for this purpose. An
nealing, however, is required every time the model is 
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machined or subjected to high stresses. The Marblette 
is a new phenol product, and was developed for photo
elastic work in conjunction with the Columbia University 
laboratories. It does not require annealing, and is sever~l
times more optically sensitive to stress variation than 
Bakelite. 

Portrait panchromatic films are preferred to ortho
chromatic to obtain equality of the color range with white 
light. Timing is extremely important, for the light inten
sity with white light requires an exposure of about ljSO 
second, ·and the monochromatic mercury vapor light about 
two seconds. Color photographs may easily be obtained, 
and moving pictures of dynamic stress conditions will 
soon be available for analysis. 

In the application of stress analysis to machines already 
constructed, a high-frequency magnetic strain gage may 
be motmtecl directly on the structure to record minute 
elongations proportional to the stress. This instrument 
may also be used to study dynamic stress conditions, as 
on the arm of a rotating flywheel, where the activating 
current is taken through collector rings and recorded on 
an electrical oscillograph. 

The vibration apparatus in the laboratory, for the ap
plication of the fundamentals of vibration in the design 
and operation of machines, consists of a series of models 
for demonstrating various fundamental types of vibration, 
different kinds of balancing machines, and the instruments 

· which are used in the analysis of vibration problems. One 
model of particular interest demonstrates the phenomenon 
commonly known as the "change in the phase angle" of a 
vibrating object as its frequency of vibration "goes 
through" the critical speed. A neon tube operated by a 
spark coil and a battery illuminates a rotating elise at
tached to a vibrating shaft at the instant of extreme move
ment, causing an arrow on the disc to appear to move 
through an angle of 180° as the system passes through 
the critical speed. 

Other models include a set-up to simulate a machine 
on an elastic foundation, the vibration of shafting, vibra
tion absorbers under machines, fundamental mass and 
spring systems, models showing the forces and movements 
of reciprocating engines, and models illustrating the con
ditions of torsional vibration. 

Several types of balancing machines have been con
structed. One is an automatic balancing machine, similar 
to those used in the production balancing of small electric 
motors. Another, a small-scale reproduction of a balanc
ing machine for commercial rotors weighing 100,000 
pounds, balances tractor engine crankshafts and flywheels 

A schematic diagram of the photoelastic polariscope. 
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with considerable accuracy. Others represent various 
factors of fundamental importance in the design of bal
ancing apparatus. 

The instruments for measuring and analyzing vibra
tions include a: Geiger Vibrograph and Torsiograph, 
which record on a moving strip of paper the picture of 
vibrations with considerable magnification. A new type 
of vibrograph, the Oscillo-Vibrograph, has been developed 
for use in the laboratory. It consists of .a mechanical 
device which picks up the vibration, and an optical system 
which records the vibration: on a ground-glass screen or a 
photographic film. It magnifies the vibrations many times 
more than other instruments, having a maximum magnifi
cation of 2,000 times. 

A recent addition to the laboratory includes a powerful 
stroboscope having hot-plate gas filled lamps, and an os
cillator unit to control the frequency of the lamp flash. 
This devic.e is very useful in observing by slow motion 
the movement of vibrating objects. Instruments for 
measuring and analyzing mechanical noise, for recording 
earth movements, and the study of the vibrations of 
automotive motors have 
been developed. One 
problem, the effect of 
flexible pedestals (bearing denoting stresses. 

supports) on machines having several shafts in line, has 
been completely analyzed by means of models. 

In the application of the theory of lubrication, of im
mediate importance is the construction of a large size 
journal bearing to check experimentally the mathematical 
data that are availabk The problem involves the hydro
dynamic flow of oil between a rotating cylinder and a 
curved surface, and various elements to be considered in
clude pressure, velocity, temperature, viscosity, clearance 
between journal and bearing, coefficient of friction, posi
tions of equilibrium, and length and diameter for optimum 
conditions. 

At the present time, many investigators are working on 
this problem because of its vast importance, but the 
methqd of attack has usually been with small bearings 
and journals where measurements are extremely difficult. 
It is proposed here to use apparatus of a large size. Also, 
a very sensitive pressure measuring instrument operating 
on a high voltage has been obtained for this work. The 
apparatus is now .under construction. 

The journal is a section of an 8 inch diameter shaft, 
and the bearing length is 16 inches. To eliminate end 
reactions, bearings are mounted on opposite sides of the 
shaft journal with a hydraulic piston loading one bearing 
against the other. The assembly is free to swing between 
two external pedestals upon roller bearings on the shaft. 
Maximum bearing loads of 200 pounds per square inch 
will be obtained, and coefficients of friction, equilibrium 
positions of the bearings, and other fundamental data will 
be observed. A small electrically operated pressure gage 
will be mounted in the journal, giving instantaneous values 
of pressure in the oil film as the journal rotates. · It is 
hoped that the hitherto elusive measurement of the 
velocity of the oil in the oil film may be experimentally 
determined with this apparatus. 

Other instruments to be used in the study of lubrica
tion problems include the development of a machine for 
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testing bearing materials, and adaptations of devices for 
oiliness investigations. Much work has been completed 
in these fields but classifications and standards have not 
yet been adopted. 

This description of the apparatus that has been assem
bled in the laboratory, and the brief discussion of some 
of the elements of application that are involved leads to 
the final consideration of how its purpose is to be con
summated. Consider, perhaps, that graduate research is 
foremost; but of utmost importance are the undergrad
uate laboratory courses, demonstrating principles involved 
in theory by obser_vation and experiment. 

In the field of engineering graduate research, the appli
cation of photoelasticity to stress analysis is on a par with 
any other branch in its demands for a complete grounding 
in the fundamental sciences. Technique and apparatus 
are passing beyond the development stage, but much re
mains in the application of its possibilities to materials 
and design. Vibration engineering is another outlet for 
graduate r-esearch. The use of delicate instruments and 
the observation of dynamic models in action develop quali
ties in character as well as points of knowledge. The 
things that we with difficulty visualize in the field of lubri
cation will in short time be commonplace experiments, as 
graduate research is given tools and vision. 

More prosaically, the boys who do the work, the under
graduates, need to get their glimpse of what it is all 
about. In humdrum design courses, it is a holiday to 
see a stress where you calculate there should be one, to 
check data against the result of balancing machine sub
mits, and to take a photograph of the "pillow of oil" be
tween the journal and bearing like the picture in the book. 
To handle more instruments than before, to dingle with 
a little more math to see how it is used, to increase the 
hates and. joys of college. Thus laboratory courses will 
be added in the Machine Design Laboratory as required, 
to help round out those points which might otherwise 
remain obscure. 
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tptains Stevens and Anderson inside spherical gondola in which 
ey will be sealed with a scor.e or more instruments during their 
lloon trip ·from the Black Hills into the upper atmosphere. 

aVIATION, weather, radio, health, plus plain old 
Yankee curiosity, are all contributing to this latest 
venture of the U. S. Army and the National Geo

graphic Society. 
Stratosphere! By scientists believed to be the magic 

word unlocking many secrets which, when revealed, will 
enlighten humanity about the world in which it lives. 
Those who have been following with interest the National 
Geographic-Army flights know all about that upper region 
of cold, rarefied air, which extends all the way from seven 
to thirty miles above sea level. But they perhaps don't 
know quite all that is being undertaken, and the long 
preparations necessary before attempted ascension: 
Weather, the main factor in holding up flights, and me-

chanica! faults, all combine to hinder man's groping into 
the. upper unknown in his search for ever-increasing 
knowledge. 

To get 14 miies up, where approximately 22/23 of the 
atmosphere will be below them, is the aim of Captains 
Stevens and Anderson, U. S. 'Army air pilots whose former 
records and experiences have qualified them to the utmost 
for the work they are now undertaking. As they enter 
their gondola they see before them myriads of itistru
ments-a scientist's paradise! Meters, radios, spectro
graphs, cosmic ray tubes, light meters, ionic apparatus, 
cameras, containers, thei·mometers, barometers, baro
graphs, and many others, all contributing to the fullest 
cargo of instruments that has been taken into the strato
sphere to this date. 

Among the specific projects to be conducted are meas
urements of temperature and barometric pressure changes. 
The electric thermometer will have a resistance element 
made of extremely fine wire, shielded from the sun by 
two tubes of pressed fiber, one within the other. An 
electrically driven fan is mounted at the upper ends of the 
tubes and draws air through them. Thus the possibility 
of stagnant air, warmed by the outer tube, is avoided. 
The design of a mercury barometer for use in recording 
altitudes in the region more than ten miles above the 
earth presents difficult problems. If the instrument is to 
record from the ground level up to the "ceiling" of the 
balloon it must have tubes of glass a yard or more in 
length. Such an instrument is extremely fragile and may 
be easily broken. This year a short-tube barometer has 
been designed which will not begin to record altitudes 
until a height of approximately 7.5 miles has been reached 
( 40,000 feet; 140 millimeters of mercury). It is from 
this level upward that the most accurate readings are 
desired. Altitudes between the earth and the level at 

samples of air 
to be gathered 

which the mercury barometer will 
begin to function will be measured 
by a precise altimeter of the aneroid 

type built especially for the purpose. Collections of 
samples of stratosphere air, and spectrographic studies of 
sunlight and skylight, by means of light meters, will 
also be made. 
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and UP 
By Donald H. Erickson, E. E. '38 

The effort to add to the present knowledge of cosmic 
rays and their intensity and behavior in the stratosphere 
will constitute one of the central scientific problems of the 
expedition. Three electroscopes to be carried inside the 
gondola will be furnished by Dr. Robert A. Millikan of 
the California Institute of Technology, for the purpose 
of obtaining data on the intensity of the rays at various 
levels. One will be unshielded and will therefore be af
fected by rays of all strengths. A second will be shielded 
with two inches of lead and will therefore pe affected by 
rays of intermediate and great strength. The third in
strument will be shielded by four inches of lead so that 
only the rays of greatest intensity can penetrate to the 
instrument. This most heavily shielded instrument will 
weigh 600 pounds. 

Cosmic ray ~ounters ( Goiger counters) constructed 
with electron tubes have also been supplied. , These count
ers will record the amounts of cosmic radiation zones of 
the sky. A Stosse Chamber will record bursts of energy 
produced by the collision of cosmic rays with atoms of 
lead surrounding the chamber. Still another contribution
will be a "cloud chamber" filled with argon gas and 
alcohol vapor, which will make possible the photographing 
of the actual paths through the chamber made by cosmic 
rays and flying particles released from atoms by the rays. 

Two spectrographs will be taken along on the flight. 
··The larger one will be suspended 500 feet below the gon

dola and be used to obtain additional data in regard to 
the absorption of ultra"short rays of light in the strato
sphere. The second spectrograph will be located inside the 
gondola and will obtain its light through a special window 
of fused quartz glass. 

Some surprising facts in regard to wind direction were 
brought out by the 1934 flight of Explorer I. Above an 
altitude of 60,000 feet the wind was found to be moving 
between six and ten miles an hour from east to west. 
All winds encountered at lower levels were moving in 
general toward the southeast and at much greater speeds. 
At an altitude of 42,000 feet the maximum wind velocity 
of 70 miles an hour was found. It is not known whether 
the slow wind to the westward encountered near the 
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"ceiling" of the 1934 flight was in the nature of an eddy 
or whether it represented the lower portion of a major 
drift of air to the westward. All necessary data for 
studying wind direction and velocities at various levels are 
provided by the automatic vertical photographs of, the 
earth, together with the automatic photographs of 
watches, compasses, and barometeq. -

During the 1935 flight, barometer and camera again will 
be used to determine altitude. In addition engineering 
parties on the ground, provided with transits, will make 
observ~tions of the balloon at predetermined times. 

For the first time in America, studies will be made of 
the electrical conductivity of air in the stratosphere. The 
instrument used consists of a metal tube nearly a foot in 
diameter and three feet long supported in a vertical posi
tion by a short arm extending outward from the equator 
of the gondola. In the top of the tube is mounted a small 
electric fan which draws air through the tube. Electrical 
conductivity of air depends upon the number of ions or 
electrified atoms present, the conductivity increasing with 
increased ionization. The opet'ating part of the mechan
ism measures the number of gas ions encountered, in a 
given time at various levels. 

Captain Stevens, commander of expedition, examining air-condition
ing .equipment. Note the two electroscopes near top of gondola. 
The tall cabinet and tilted rectangles are more cosmic ray apparatus. 
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Immediately afte1: the first 
tlight of the National Geographic-U. S. Army 
Stratosphere expedition failed sqme time ago, prep
aration was begun for a new flight to go up this 
fall. At the time of this writing, the balloon and 

'equipment are ready for flight at a moment's notice 
from the weatherman. The flight might very pos
si?ly have taken place before you read this. 

In addition to the principal radio instruments which 
will transmit and receive voice signals, the go,ndola · will 
carry two ultra-high frequency transmitting sets which 
will be kept in continual operation sending out modulated 
waves. One will send out signals on a frequency of 
56,000 kilocycles ( 5 ~ meter waves) and the other will 
send on a frequency of 112,000 kilocycles (2 7 j10 meter 
waves). If they behave exactly like light waves they can 
be received only with the horizon theoretically visible from 
the gondola. It is possible, however, that owing to refrac
tion they will reach some distance beyond the horizon. 

In one project a sterile tube will be dropped from the 
highest altitude attained by the balloon through six or 
seven miles of stratosphere air, in an effort to determine 
whether living ·spores float in the stratosphere. Some 
spores that float at lower levels of the atmosphel'e are 
known to carry diseases of crops and plants, while others 
are harmless. In a second project, spores of various 
kinds will be exposed in quartz tubes to see if they will 
survive the streams of rays which pour upon them in the 
highest region reached. The apparatus with which efforts 
will be made to collect spores from the stratosphere air 
consists of a cylindrical container made of light metal, 
about six inches in diameter and 2~ feet long, within 
which-is a sterile collection tube whose-~inner surface is 
coated with a sticky substance. The ends of the outer 
tube are closed by sterile plugs· when the instrument is 
taken aloft. It will be dropped from the highest altitude 
attained by the balloon, and lowered toward the earth by 
a parachute. Plugs will be extracted automatically and 
the stratosphere air will sweep through the collecting tube 
until the device reaches a level just above the lower 
reaches of the stratosph~re. By means of an aneroid 

·barometer sterile pads will then be clamped over the ends 
of the collecting tube and the apparatus will continue on 
to the earth. The outer cylinder will bear a plate offering 
a reward for its return intact to the headqu·arters of the 
N a:tional Geographic Society. 

Cultures of fruit flies (Drosophila) will be taken aloft 
to determine whether their bombardment by the radiations 
encountered at extremely high altitudes will affect the 
characteristics of their descendants. 

Twif recording barographs, calibrated under the super
visioil'· of the National Aeronautical Association and the 
FederaJ;ion Aeronautique Internationale, will be taken 
aloft 'to record the official altitude obtained during the· 

flight. Photographs of it will be taken by one of a bat
tery of factograph cameras installed in the gondola to 
make automatic readings of 21 instrument dials, including 
those of thermometers, barometers, spirit levels, com

passes, watch faces, and meters for 
sun, sky, and earth brightness. 

automatic cameras These factograph cameras will be 

gages read with 

operated automatically by the same master mechanism 
which makes exposures through the vertical camera, and 
will thus make their records every minute and a half 
throughout the flight. Other cameras will be carried to 
photograph the earth's cun"e and other phenomena. 

The Explorer II is larger than the Explorer I, which, 
at the time of its manufacture, was the largest balloon 
ever constructed. When fully inflated it will be a sphere 
192 feet in diameter, and 13 feet greater in diameter than 
Explorer I. The capacity is 3,700,000 cubic feet, as 
against 3,000,000 for the other-an increase of approxi
mately 23 per cent. The total area of the completed 
balloon is 115,845 square feet~approximately 2 2/3 acres. 
When the balloon assumes its spherical shape the distance 
from the top of the bag to the bottom of the gondola 
will be 267 feet. · The distance between the top of the 
gondola and the bottom of the fully inflated balloon will 
be 67 feet. Inflated for its take-off with only a bubble 
of gas in its top, the balloon will extend 316 feet above 
the ground. · 

The balloon will have two girdles or bands around it. 
These will consist of heavy fabric, the tops of which are 
cemented to the balloon bag. The lower portions of the 
belts will be cut into scallops following mathematical 
curves known as catenaries. In this way the strains from 
the points of the scallops, which will be the attachment 
points for ropes, will be spread evenly to the balloon 
fabric. 

When the balloon leaves the ground it will contain only 
about 300,000 cubic feet of helium, app1~oximately eight 
per cent of its capacity. Since the gas expands as it rises 
above the earth, it is necessary to start with this small 
amount, allowing room in the bag for expansion. The 
bag will become full and take on its spherical shape ap
proximately 12 miles above the earth. The exact height 
to which the balloon will rise will depend upon a number 
of factors: the temperature and barometric pressure at 
time" of take-off; the degree of extra expansion clue to 
super heat caused by the shining of the sun on the bag; 
the total load of the balloon; the relationship between the 
weight of the ballast that can be discarded and that which 

craft should rise 
to thirteen miles 

must be retained for the clown trip; 
and the amount of gas valved away 
in order to keep the balloon on the 

same level for certain periods. It can be estimated very 
roughly that the balloon should rise to an altitude above 
70,000 feet, or 13 34 miles. At this height the atmosphere 
will be only about 1/23 of the density of the atmosphere 
at sea level. 

The balloon and its ropes weigh 6,356 pounds. The 
gondola, instruments, equipment, and men weigh 3,750 
pounds. More than 8,000 pounds of lead-shot ballast will 
be carried. The entire weight of balloon, gondola, and 
load when it leaves the ground will be approximately 9 
tons. 

(Please turn to page 18) 
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A Bath to the Finnish 
By B. H. T. L. 

W E HAVE in our midst an authority, and, unlike 
most authorities, he has neither read, investigated, 
spoken, studied, or taught concerning the subject 

of which he claims to be an expert. He has had, which is 
still more astounding in the case of a self-professed au
thority, actual, fitst-hand, intimate experience with his 
subject. His subject or "Magnum Opus" is The Finnish 
Bath, and the man-would you believe it ?-is our good 
friend, Mr. Clifford I. Haga, the terror and joy of those 
freshman engineers who happen to be fortunate enough 
to be getting their fundamentals of English at his brawny 
hands. 

When touring the northern part of our fair state-some 
of our visitors might feel induced to call it unf'air as they 
shiver inside of their ss:anties-and see as you pass the 
farms a sort of outhouse that is not an outhouse because 
it is too big, it might be a granary but for the fact that 
there is no grain about, or a chicken coop-except that 
there are none of the usual 'signs of chickencoopishness '· 
about the place-then you know that you ar~)n P.o. FinnisJ;l; 
community and you are beholding the only ~arm building 
of its kind-the "Sauna" or Finnish bath-house., Carlton 
County and the country around Cloquet and Aitkin 
abounds with these bath-houses and they may be fou,nd 
in any place where a Finn' meets a Finn more than once. 
To a Finn a bath is not only a cleansing process but an 
orgy of pain and pleasure that becomes at once the most 
damnable thing that you have ever experienced and again 
the most delightful. The Finns often built their bath-house· 
before they built any 'of the rest of their buildings, living 
in the dressing room during the time the dwelling was 
being constructed. The 1bath-house, which ik situated on 
the side of a convenient hill to provide natural drainage, · 
is a clean, neat structure about 20 ft. long and 12 ft. wide 
with a window in each of three sides. 

In one end is the dressing room, about 12x8 ft., in which 
are a table, mirror, benches, and usually a couch. The 
other end is about 12 ft. square, and in here the bathing 
takes place. A stove is constructed of a 30 gallon oif drum, 
a door is hung on crude hinges and enclosed in another 
oil drum of -the 55 gallon capacity. The smaller drum is 
placed in the bottom of the larger drum, both lying hori
zontally, and the top third of the larger drum is cut off. 

With the little drum nestling snugly in the bottom of 
the big drum, rocks the size of your fist (your two fists 
if you're a little fellow) are dumped in around the smaller 
one to soak up the b.t.u.'s when a fire is built in it. The 
fire is built of pine knots, and, as the Finns put it, "The 
Bine must be full of Bitch." When the fire has been 
roaring and figuratively champing at the bit long enough 
to turn the stones red hot, a few dippers full of previously 
provided water are thrown on the stolen diamonds ("hot 

·rocks" to you) and th~y, in that Winchellized slanguage, 
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Hearing Professor Richardson 
of the English department intimate that he had 
experienced a Finnish bath in Helsingfors on his 
journey this last summer, we sent our most inquir
ing reporter to interview the foremost non-Fi1mish 
authority in the Northwest on the technique of the 
Finnish bath. Some of the statements in this dis
sertation might be laid to the fact that (as B.H.T.L. 
claims) this was written, partly in a deep dark 
"] ernt'' and the remainder while riding on a motor
cycle, and it is true, the editor swears, that B.H.T.L. 
turned this particular piece of copy in, by slipping 
it under his door at midnight one Sunday, and in 
doing so awakened slumberers for blocks around, 
plus the next door neighbor's cat: 

'in~~ediately go Phfffft! The water turns to steam so 
quickly that it doesn't even splash. The steam smites the 
nude body o{ the bather and turns it a gentle cherry red, 
while said bather writhes in exquisite agony. 

In the other side of the steam room are three tiers of 
wooden benches, one knee high, one waist high, and one 
shoulder high. [Editor's note: Baby bear, Mamma bear, 
an' Papa bear.] The first is for women and children, the 
second for just ordinary tough guys! The highest-",1s· for 
"those that can take it" as the native Finns so qu~iptly 
put it, this being an old proverbial phrase uttered by the 
'Finns since way back. · · 

After the body is well cooked, the bathers prolong and 
increase the fun by vigorously belaboring each other with 
cedar twigs made into a switch about three feet long. 
This, they say, brings the blood to the surface and in
creases the muscular tone-personally we believe the tone 
would' be getting pretty sour by this time. 

After· he is beaten to pulp he completes his own anni
hilation by pouring a bucket of cold water over his body 
and dashing out of the room before he begins to sweat 
again. 

Did I say Mr. Haga was an 
authority on Finnish baths? Nay, 
he's a connoisseur. 

By the way, "Haga" means "gar
den" and he certainly knows how to 
live up to his cognomen, if you 
know what I mean. (Take a look 
at him, boys-take a look at him.) 



10 

The MINNESOTA 1eclmo .. f:o9 

WAYNE STONE 
Managing Editor 

OCTOBER, 1935 

ROBERT DIXON 
Business Manager 

THE MINNESOTA TECHNO-LOG BOARD 
DEAN 0. M. LELAND;, PRoFEssoR A. S. CuTLER, Chairman; JAMES 
lVIooRJ:t, Aerona·u.tical,· JAMES AcKER, ll1e.chanical; HERBERT CROM
METT .. Architechtre; WILLIAM SMITH, Electrical,· WILLIAM ScnoELL 
Civil; EAR~ ScnrLT, Chenti.stry. ' 

H, OW MANY of you readers realize the place that your TECHNO
LoG holds among the similar technical magazines of this country? 
The TECHNO-LOG in competition with twenty-four other engineer

ing college publications won first place for best all-around magazine for 
the year of 1933-34. These twenty-four other publications are members 
of Engineering College Magazines Associated and include publications 
from such well known schools as Massachusetts Institute of Technology, 
Purdue University, and University of Michigan. The entire list is 
printed on the contents page of this issue. In addition the TECHNo-LoG 
won first place award for the best cover, and third place for best illus
trated magazine during this year. The awards for last year have not yet 
been announced. 

But what about the awards to be won for this year? Awards can
not be won by a one-man magazine. Your editor cannot write the arti
cles, plan the makeup, read the proofs, dig up news and alumni articles, 
do the copy-reading, maintain a pleasant disposition and publish a maga
zine that "\.vill win awards. It is necessary to have a staff that likes the 
work and can be depended upon to do it. TECHNo-LoG work contains a 
lot of grief, takes valuable time, ·and is no occupation for a loafer, but 
it's invaluable experience and a lot of fun. It gets in your blood and 
once the boys get into it, they stick. Drop into the office, if it sounds 
interesting, and have a try at it. 

-W.A.S. 

At the Desk 

N EW cover, new type faces, 
new TECHNo-LoG-'-what do 
you think of it? Some good, 

some bad, mostly indifferent. But 
look at that cover· again. Good 
photography isn't it. Charles Sweatt 
took it down in Jimmy Ryan's new 
Machine Design Lab. By the way, 
that lab is interesting. Charlie and 
your editor spent a whole evening 
clown there watching stresses per
form on a screen. They come out 
in full color, blue, green, red, pur
ple, it's amazing. The black and 
white picture reproduced on page 
five doesn't do it justice. And then 
there's a bunch of other things 
down there, balancing machines, 
stroboscopes, and vibrographs. It 
gives you the opportunity to see 
some of the things you calculate. 
Drop down in the lab some time 
and have a look around. 

"Up, Up, and Up." Sounds in
teresting. It is. Read it. Don 
Erickson wrote it. He wrote tQ 
Captain Albert W. Stevens last 
summer, who sent him about eight 
thousand words on the flight. It 
was such interesting reading that 
we would have liked to print all of 
it, but we couldn't. The frontispiece 
is a picture of the Stratocamp from 
where the balloon will or probably 
h.as already, before you read this, 
nsen. 

That beard of Mr. Raga's! Did 
you see it? If you didn't, look on 
page nine. There he is, King-Kong, 
ih person. 
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Hi, 1'tosh . • • 

Advice, advice, and more advice! That's just about 
all any freshman ever gets, and yet nobody tells him any
thing. So we're going to refrain from advising him, and 
just give him an idea of what to expect. 

First of all, it's kinda tough. They hand you a little 
of everything the first year, and for a while you won't 
know what you're taking. Now take this English course; 
for example. We all know that you don't like to write 
themes, yet you've been doing a lot of it, and you should 
be able to follow the routine given in the book, as far as 
form goes. And you'll find that that is just about the 
most important part. Three quarters of it, and you'll 
be able to look on it just as we did: not too hard, if you 
know how. 

As for your math courses, well, the first quarter you 
may sink kind of low, yet the second quarter, trig, should 
bring you up quite a few notches. Your last quarter will 
start you in the real stuff, and then you have to do a little 
more of what is called studying. Of course, there are 
always those who crack A's. But that shouldn't discour
age, but spur you on. It's a cinch that they didn't get it 
without studying. 

Drawing will be something you've probably had very 
little of before, and will provide you with a slight surcease 
from the never-ending study, until the third quarter, that 
is. Your eyes and hands are used mostly, and the sooner 
the fundamentals, and order of inking are learned, the 
faster it will go. Printing might be mentioned here as 
a mighty nice thing to specialize in. An engineer is ex
pected to print, and print well, but how many of them do? 

You're going to take a lot of notes in your chem courses. 
And, boy oh boy, how handy the complete set comes in 
for exams. A book you have, of course, but the more 
notes, and the faster you push the pencil, the better off 
you'll be. Third quarter is going to get in your hai1· if 
you aren't careful. Get your equations straightened out, 
and everything will be hunky-dory. 

For you electricals, drill is a mighty nice thing to take. 
For second year reasons especially. All the extra things 
you take like drill, athletics, band, and most important for 
the engineer, Techno-Log, will be benc:ficial for you, if 
you can handle them. And you yourself will decide that 
after several experiments. Rc:asons for them are self
sufficient. And the more people you meet, the more 
contacts you have with the business world when you need 
them. 

Our traditions are many. Engineers' clay, the brawl, 
and others all form an interesting year, and bring back 
the ~ld adage, that "all work ........... " 

-D. H. E. 

Our Buildings 
We all want to be able to take pride in our college, yet 

we all know that this can only be clone by having up-to
date buildings, something that we can more-or-less "brag" 
about, and yet not exaggerate. 

In this age when modern air-conditioning and sound
proofing are commonplace, it is with some little aston
ishment that we view the present mechanical engineering 
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plant. A nice place, if viewed with sentimental recol
lections by grads of 20 or 30 years ago, but to oncoming 
freshmen, especially after a look inside, it is not an ex
actly inviting place to sign up for, for four years of 
studying. A better air conditioning system should be in
stalled in the new building, and, by the way, the chemistry 
building might be mentioned in the same breath, with 
regard to the same fault. In the M. E. building a good 
system of sound proofing should be observed, or the build
ing should not be built on the main campus. 

A much larger building is absolutely necessary, as the 
aeronauticals also have their classes there. The need for 
it is no doubt seen by many, and with the Government 
helping, one should be built in the very near future. An 
engineering college is judged not only on a basis of its 
faculty, but also on its modern equipment and buildings. 
For those who know, the former is most important; for 
the majority who know only what they see, the latter 1s 
significant. 

-D. H. E. 

Clamor 
You clamored for it. vVe heard your clamor. So now 

we clamor. You want something funny in your magazine. 
As publishers of your magazine, we want something funny. 
We aren't funny. That is, in the humor line. So it's up 
to you. Stop being funny just for your class. Expand and 
be funny for the whole college. You get the idea. We get 
the humor. You get the humor. You stop clamoring. 
We hear no more clamoring. So we stop clamoring. 
Everybody's satisfied. 

Your Societies 
Profiting by our college opportunities 100% is some~ 

thing that very few engineers ever do, or have done. And 
of the many percentages that contribute to the complete 
amount, one stands out very obviously, yet is very seldom 
taken advantage of. We refer to our .various student 
societies. 

Of the many benefits, perhaps that of association with 
projects closely connected with your career is most use-_ 
ful. Meetings are always interesting and many of your 
pet theories and plans can be broached for instant dis
cussion and experimentation. The close connection with 
alumni oftentimes provides interesting and highly valuable 
contacts. Speakers are always available and give may 
excellent pointers. 

Trips to various industrial plants are extremely inter
esting, and special g-uides, for these tours only, to provide 
information beyond the availability of the casual observer. 
These are the same types of plants and projects each one 
of you will be connected with later on, and familiarizing 
yourself early with these will enable you to talk and act 
with more confidence about them when necessary. 

Motion pictures, and innumerable others pursuits car
ried on by the respective societies, are interesting and 
recreational, and cor-respondence with other branches forms 
a major part of the activities. More could be said along 
the same strain, but we believe you get the idea, and we 
only hope you get the spirit. It's for yo\.tr own advantage, 
and, well, you're "master of your fate." 
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SLIPSTIX 
A Word to the Wise 
The world is old, yet it likes to laugh. 

New jokes are hard to find ; 
A whole new editorial staff 

Can't tickle 'every mind. 
So if you find an ancient joke 

Dubbed in some modern guise, 
Don't frown and give the thing a 

poke, 
Just laugh-don't be too wise. 

· -Tech Flash 

You Tell Her 
Before the radio there were only 

three methods of communication: 
Tel~graph, Telephone, and Tella
woman. 

Puzzle 
Last year I asked her to be my wife 

and she gave me a decidedly negative 
reply, so to get even, I married her 
mother. Then my father married the 
girl. \Vhen I married the girl's moth
er, the girl became my daughter and 
my fathel' married my daughter, so 
he became my son. When my father 
married my daughter she became my 
mother. If my father is my son and 
my daughter is my mother, Who am 
I? My mother's mother is my wife 
'and must be my grandmother and be~ 
ing my grandmother's husband I must 
be my own grandfather, and there you 
are. 

-Tech Flash. 

Theorem No .. 00001 
To prove: A ton of coal is a chick-

en thief. Proof: 
1. A ton of coal is 2,000 pounds. 
2. 2,000 pounds is a weight. 
3. A vyait is a short stop. 
4. A shortstop is a baseball player. 
S. A baseball player is a foul catch

er. 
'6. A foul catcher is a chicken thief. 
Therefore a ton of coal is a chicken 

thief. 
-Rose Technic. 

Pomes? 
First it rained and then it blew; 
Then it friz and then it snew; 
And very shortly after then 
It blew and snew and thew again. 

-Bremerton. 

The poor benighted Hindoo. 
He does the best he. kindoo. 
He sticks to his caste 
From first to last. 
For pants, he makes his Skindoo. 

-Ill. Technograph 

Y assah yassah 
"Yassah," said old Link, "business 

very good. Done bought a pig fo' 
$10, traded pig fo' a barrer, barrer 
fo' a calf, calf fo' a bicycle, and sol' 
de bicycle for $10. !" 

"But yo' don' make nothin' Link." 
"Sho' 'nough, but look at de busi

ness Ah been doin'." 

Rumor 
vVhat's the rumor going around 

about the Civil's campaign for erect
ing eyepieces on their transits? 

"Oh, Mr. Puffensnore-your sleeping pill!" 

Tick-Tock 
Three obnoxious ticks of th'e insect 

world-Lunatics, bed ticks, and Uni
versity of Minnesota Aeronauticks. 

Life-Goes-On Dept..·. 
"If the person who took my topcoat 

from my party last night will leave 
his address, I will send him the hat 
and stick that goes with it." 

-St. Louis Telegram. 

Scraps 
Speaking of unemployment-The 

average student has about 12,000,000 
brain cells. 

As broke as a Freshman who h~s 
just finished buying his first set of 
textbooks. 

Think it over-People who throw 
kisses are inexcusably lazy. 
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HAGA Z IN E S 
By C. I. Haga 
INSTRUCTOR IN ENGLISH 

V ACATION is over-"---alas, thank God!-and now there 
is no book for me to talk about. Yet Generalissimo 
Stone tells me to have something ready on such-and

such a day! Was ever well-intentioned book-reviewer 
worse off: Full of eagerness, but without a book on which 
to load that enthusiasm and speed it on its way. All the 
fault of my vacation, which I enjoyed so well. What did 
I do? Nothing; that is, I saw only a half-dozen books. 
What have I done in the short while I have been back? 
Practically nothing in the way of reading. 

The trouble is that while I was away I1 Duce and the 
Lion of Judah got to sassing each other and there has 
begun to be a great deal of talk about these two. War, 
say many persons. War, did you say? I'll have to look 
into that. And that's what I have been doing: trying to 
catch up on my international situations so that I can be
gin to guess which way the cat will jump. Consequently 
I have been reading nothing but newspapers and maga
zines with only a half-dozen novels thrown in merely for 
relaxation, and I am in no position to talk about books. 
All I can tell you is that I have read many things-some 
good, many poor, and a brilliant few downright foolish. 

Forgetting for the moment our immediate concern about 
Minnesota's football chances-after all, victory or defeat 
for the Gophers will not affect wheat prices or taxes (or 
your grandchildren, if you have any) as directly as will 
this far off lynching bee I1 Duce wants-and, remembering 
that our world is a small one, we might look into the re
liability of such sources of current information as are 
available to us through our libt:ary. 

_To begin with, we can cross off the list all newspapers 
except two. To be sure, the papers are full of news but 
news seldom makes' us wise. Read newspapers, of co~rse, 
but don't depend upon them for any real illumination. As 
I said, there are two exceptions : The New York Times 
and an English newspaper, The Manchester Guardian, 
in its weekly edition. Lately The M ancltester Guardian 
has been slightly less useful because of the British censor
ship of ship and troop movements, but for illuminating 
comment on the purely political and diplomatic maneuver
ing at Geneva and in the' various foreign offices it is still 
unsurpassed. In a way, that handicap of censorship is of 
value to us as foreigners, for it shows us what must be 
the state of mind of the English; when we know what 
they don't know, we can understand better why they feel 
and act as they do and what may be the consequences to 
us. As for the New York Times, no other newspaper 
can match it in this country. Get the Times habit and 
never break it. 

I can als-o suggest some magazines. Current History, 
a monthly published by the Times, usually guesses right. 

·The Living Age, containing reprints of articles from a 
hundred-odd European journals and magazines, is indis-
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pensable. It may, at first, strike you as,.a bit sour with a 
touch of anti-this-that-arid-the-otherism, but you can 
quickly learn to discount that tendency. Reading The 
Living Age regularly will put you anywhere from six 
months to two years ahead of your friends in guessing at 
the outcome of world affairs. The' Yale Review and 
Foreign Affairs must be added to this list also; both are 
heavier going than the average student is accustomed to, 
but they repay all the effort put into reading them. 

But what about the newsstand faithfuls, The Saturday 
Evening Post, Collier's, Liberty, The Lite,mry Digest, 
Time, and The Reader's Digest? No, absolutely no! to the 
first three. They have other purposes in this world than 
to inform us intelligently on international affairs as impor
tant as the Italo-Ethiopian squabble. The Literary Digest 
has its uses and so has Time; the latter is the most de
pendable and intelligent popular magazine available. The 
Reader's Digest is for the cud-chewers, those too busy to 
go out and forage for thems.elves. For my part, and this 
is a purely personal view, the three or four members of 
the group best represented by The Re-ader's Digest are 
quite worthless. 

Then in addition are such magazines as The New Re
public and The Nation, both weekly journals that swing 
far over to the left for a vantage point from which to 
view and interpret this best of all possible worlds. Be
cause of their viewpoint, even more anti-this-that-and-the
other than that of The Living Age, these two are likely 
to shock you at first. My advice to you, purely in the 
interests of family peace, is not to take them into your 
homes if your family circle is at all conservative. (I speak 
from experience.) Moreover, for your own good again, 
don't be too deeply impressed by their omniscience just 
because they tell you things you cannot find in the con
servative journals. Left-wingers can be just as wrong, 
just as often as right-wingers. But it is my sincere opin
ion that every intelligent person: should have some ac
quaintance with journals of dissent, and The New Re
public is a brilliant example of that class. 

Now you can settle down in your ring-side seat and 
watch the world go merrily to~oops ! I mean the bow
wows. The price of admission is the time necessary to 
read more or less regularly one daily newspaper, three or 
four weeklies and as many monthlies. Will that knowl
edge better your grades? Not directly. Will it give you 
a better job after graduation? Hardly. Will it give you 
a better "line" with which to vanquish the fair sex? Not 
unless you are pursuing a she-professor. (Even then I 
cannot promise perfect results.) Then why bother? 
Right-if you feel that way about what deeply concerns 
you, willy-nilly, don't bother. Bpt I know many of my 
undergraduate friends do "bother"-thank heaven! 

Next month I am going to tell- you about a great novel. 
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ALUMNOTES 

I N another l'nonth we'll all be· 
wishing we were down in New 
Orleans with Edwin Hartsman 

and Bill Johnson, M. E. '35. They 
are with the Fairbanks-Morse and 
Company. Arthur Dohm and Gor
don Maas, M. E. '25, are with the 
American· Can Company of St. Paul. 

John Gill and John Johnson, M. 
E. '35, are making tractors for John 
Deere at Waterloo, Iowa. Wonder 
if Deere gives the "Johns" a prefer
ence? 

Bob Armstrong, M. E. '35, is now 
with Donaldsons of Minneapolis 
and Fletcher Whallon, M. E. '35, ts 
with Daytons. 

Lee Whitson and Ed Howard, 
M. E. '35, are working for the Min
nesota Mining and Manufacturing 
Company of St. Paul. Lee says 
that he will be back in school this 
winter for graduate work. 

Bill Gordon, M. E. '35, is now 
doing his stuff at the Franklin 
Power Station at Rochester, Min
nesota. 

Harold Miller, M. E. '35, now 
catches the street car every morn
ing to the Roberts Hamilton Com
pany of Minneapolis. 

Amos Sutton, C.E. '35, is work
ing for the State Highway Depart
ment. 

A new hand at the International 
Harvester Co. of Minneapolis is 
Gerald Lupient, M. E. '35. Charles 
Sweatt, M. E. '35, narrowly avoided· 
being a banker, having worked for 

the First National Bank of St. Paul, 
but he's back in school now for 
graduate work. 

Bill Burgum, C. E. '35, is now 
digging tunnels for the Minneapolis, 
St. Paul Sanitary Department. 
Harry F. Baker, another C. E. '35,. 
is up in Superior, Wisconsin, work
ing for contractor James Leek. 

Wonder what this job of Soil En
gineer is? Seems to hold quite an 
attraction for Jake Essen, C. E. '35, 
who is Junior Soil Engineer for the 
Minnesota Highway Department at 
Mankato, Leon Hamlet, C. E. '35, 
is holding clown the same job at 
Morris, and Everett Enns, C. E. 
'35, is doing the same at Bemidji. 

Howard Schlieter, C. E. '35, will 
be seen around the campus again 
this fall. He's to be a teaching fel
low 'in the Civil Engineering De
partment. 

Leonard Willis, M. E. '35, .is with 
the Lipman Refrigerator Company 
of Minneapolis. Harold Shaw, M. 
E. '35, is just about as far away 
from his former stamping grounds 
as he can get while working for the 
Union Carbide and Carbon Corpora
tion of Charleston, West Virginia. 

John Borrowman, C.E. '27, who is 
a Jr. Engineer for the U.S. Engineer
ing office, was working on a break
water at Algoma, Wise., last summer. 

T. F. (Pete) Shilling, E. E. '24, 
of the Cleveland Gas Company, 
Cleveland, honored our fair city by 
his presence this summer. About 
six weeks ago the home of K. J. 
Bohrer, E. E. '33, expanded and 
now K. J. has a promising young 
football player in ,the form of a 
baby boy. 

The stork is getting set for a 
busy season because-Max Risby, 
E. E. '31, was married in the Little 
Brown Church in the Vale this 
June; Helgi Punkari, E. E. '30, was 
also married in June, and now Carl 
Zeigler, E. E. '34, is married. 

And now here's just a word of 
warning to you electricals-ol' Dan 
Cupid is looking for you. J. F. 
Johnson, E. E. '34, will be around 
to school again this fall. 

Wonder what several of the boys 
would be doing if 
Minnesota had no 
Highway Depart
ment? Some of 
the '35 Civils now 
with the Highway 
Department a r e 
Delbert Diessner, 
Oscar Englund, 
Goodwin Kolst'!d, 
Kenneth Larson, 
and Lowell Kor
stad. Why not 

get in tou.ch with them? They can 
be reached by addressing the St. 
Paul Office of the Minnesota High
way Department. 

Frank Whaley, M.E. '31, is work
ing at the Waldorf Paper Co. in St. 
Paul, as is Lawrenc.e Erskine, M.E. 
~25. 
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THOUGH large, the Bell System is simple in structure. You can think of it as a tree. 

Branclu~s: 24 associated operating companies, each of them attuned to the area it serves. 

Trunk: The American Telephone and Telegraph Company, which coordinates all system 
activities. 

Boots: Bell Telephone Laboratories and Western Electric, whose functions are scientific 
research and manufacture; Long Lines Department of A. T. and T., which through its 
country-wide network of wires links together the 24 operating companies, handles 
overseas service; Advisory Staff of A. T. and T., which 
advises the operating companies on all phases of telephone 
operation and searches constantly for better methods. 

Working as one, these many Bell System units enable you 
to talk to almost anyone, anywhere, any time. 

Why not call your folks 

tonight? For lowest rates, 

call by number after 7 P.M. 

BELL TELEPHONE SYSTEM 
THE MrNNEsoTA TEcnNo-LoG-'--0(-'tdber; 1935 
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Blo·wby---And Tear Drop Cars 

EVERY year or so a very radical 
design in houses or buildings, 
or cars, comes to the fore. But 

very few of these are of lasting 
value because of poor engineering 
and engineering principles behind it. 

A car has now been developed 
by the McQuay-N orris Mfg. Co. 
that combines both of these, and 
toward w:hich the modern car is un
doubtedly tending. A drop of water, 
when falling, naturally forms itself 
into a shape of least resistance, and 
so to it, just as naturally, does this 
Tear Dwp test car conform. But that 
isn't all. The inside is .engineered 
just as well, and tests are even now 
being made on the road for both 
motor and ·streamline performance. 

The Tear Dr.op design of these 
cars offers many advantages ov.er 
the conventional type of car for 
testing. It reduces load on the 
engine at high speeds. It places the 
driver in intimate sound relation 
with the engine at all times, because 
the engine is really riding right in
side with the driver. A larger com
partment for instruments is made 
available, and the specially designed 
bodies, built on popular priced auto
mobile chasses, give the cars an in
creased speed of 10 to 15 miles per 
hour. 

Mechanics will be interested in a 
description of the various instru
ments and their functions. The 
Blowby Meter is one of the most 
important instruments on the car. 
It measures accurately any gas.es 
that leak past the pistons into the 
crankcase. It shows the rate of 
blowby as well as the accumulated 
cubic feet of blow by. This is impor
tant because too much blowby over
heats the piston assembly and pro
duces a sludge in the oil. It ac
counts for poor fuel economy and 
increases the temperatur.e of the 
water in the cooling system. Blow
by also produces an unhealthy at
mosphere in a closed car, frequently 

. resulting in headaches and nausea, 
sometimes with fatal results. 

An accurate clock is used to check 
the speedometer against time and 
distance. The speedometer has a 
150-mile range, assuring mor.e ac
curate readings at lower speeds. A 
larger and more sensitive ammeter 
is used, and an impr.oved gas gage 
checks miles per gallon. 

Another important instrument is 
th.e Exhaust Gas Analyzer. It 
checks the fuel mixture going into 
the combustion chamber, making it 
possible to maintain a definite car
buretor mixture throughout each 
test run for comparative results. 
It also determines the back pressur.e 
in the exhaust at any time during 
the run and indicates immediately 
any stoppage or change in the ex
haust line. 

An Oil Pressure Gage records the 
exact pressur.e of oil deliver;ed to the 
working parts of the engine. This 
pressure must remain constant for 
comparative results. The Oil Tem
perature Gage re~ords crankcase oil 
temperature. Water temperature is 
recorded on·the Water Temperature 
Indicator. 

The Vis.co Meter is a delicate, 
finely calibrated instrument which 
shows in Saybolt seconds the viscos
ity of the crankcase oil. The Oil 
Level Gage shows the depth of the 
oil in the crankcase. The Exhaust 
Gas Temperature Gage registers the 
temperature of the gases in the ex
haust line. Frequently this registers 
500 degrees and any operating con
dition large enough to indicate an 
unfair test comparison. 

The Co~pression Gage shows the 
compression in each cylinder for 
comparison with previous runs. It 
is indispensable in trouble-shooting 
because with it it is possible to de
termine trouble due to faulty valves 
or faulty piston rings. 

The amount of loading. in a car 
at any speed is determined by the 
Vacuum Gage, .a most necessary 
factor for comparative tests. 

FALL brings with it the openin. g of college 
and, at the same time, the appearance of 
the college man on the campus, dressed 

in the latest styles. Stylists have "gone the 
limit" this year in creating clothes for the 
man who wishes to be smartly attired. This 
season the university man will find that the 
trend in suit fabrics will be toward smoother, 
small-patterned materials. However, the 
rougher fabrics are still the most popular with 
collegians, and these will be prominent, espe
cially at football games and other occasions 
where smart appearance, and at the same time 
a nonchalant air, is demanded. 

English Lounge D. B. 
As has been the case in the past, the double

breasted jacket holds the spotlight, and this ' 
season it will be seen in ever increasing num- 1 

bers. The British influence 
is felt in one of the popular, 
new styles this year, the -
Duke of Kent long-roll 
double-breasted jacket. In . 
this model the bottom but- · '.' 
ton only is buttoned. To , I 
obtain its smartness it is ' 
necessary that the line from 
the peak of the lapel to the 
buttoned button be one 
which is smooth and un
broken. The chalk stripe in 
this model is finding great favor, 'with college 
men. Another m,odel, the conventional double
breasted suit, is more than holding its own. 
Stripes, checks, herringbones, and oversquares 
will be the patterns chosen. Note that in this 
model only the top button is buttoned to ob
tain the smartness which the jacket possesses. 

Single Breasted Suit 

Simplicity in style 
is the keynote of the 
newer single-breasted 
suits. The tendency 
of recent months has 

been a swing to the plain 
back. However, sport backs 
will continue to be popular 
for some time since college 
men have taken a distinct 
liking to them. One model 
featured this season is the 
new two-button gusset 

sleeve suit with two side vents. It is a suit 
which combines smartness and comfort. The 
single-breasted drape is in great demand. It 
is cut wide in the shoulders, and is d~;awn 
closely at the waist. In this model the Eng
lish influence again comes to the fore since 
the drape has long been a favorite in the 
British Isles. 

THE MINNESOTA TECHN·o-Loc-October, 1935 



Striped Shirts 

Men are becoming more and 
more interested in their shirts as 
evidenced by the extremely smart 
shirts which have appeared re
cently. Stripes and more stripes 
seem to be the call when the mat
ter of shirtwear arises. Narrow, 
medium, and wide stripes are to 

be seen everywhere. One of the newest crea
tions is the "candy stripe" shirt, available in 
any number of smart colors. The new, me
dium wide-spread collar, either starched or of 
the button-down type, is very popular. The 
button-down collar has invaded the college 
campus and with good reason. It meets the 
two ref[uirements .of a university man-style 
and comfort. Another shirt which will be 
seen a great deal this year is one with the tab 
.collar. It is at its best in the popular English 
stripe, and when worn with the single-breasted 
drape model or the Duke of Kent jacket fur
nishes a very pleasing combination. Just a 
note on ties-stripes and more stripes. 

Buck Shoes 

Brown, as its popularity 
increases in clothing, will be 
widely used in shoes this 
fall. The brown buck shoe, 
which attained such great 

ii .- ~~.--~, 

popularity on. campuses last spring, has main
tained its standing and will be seen in the 
classrooms and at the sporting events this 
fall. Either a leather or crepe sole is shown. 
The wing-tip shoe, always a favorite, is in de
mand this fall. It is shown in both a smooth 
leather and the rough Scotch grain. 

The Tyrolian 
Hats are to play an 

important part in the 
man's ensemble this fall. 
The newest innovation, 
and one which has caught 
on with the college stu
dent, is the Tyrolian hat. 

Its rough finish, bright feather, and conical 
crovvn make it a smart headgear. The other 
model ranking with the Tyrolian is the snap 
brim with th~ bound edge. It is featured in 
a dark brown and can be worn in a number 
of ways. 
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Up, Up, and Up 
(Continued frmn page 8) 

The balloonists will make their ascent into the strato
sphere in an air-tight, metal ball which will be suspended 
beneath the balloon. This gondola or cabin is made of 
Dowmetal, a magnesium alloy lighter than aluminum. 
The metal shell is 3/16 of an inch thick. The globe is 9 
feet in diameter and is thus larger than any of the eight 
spherical gondolas that have preceded it into the strato
sphere. The total volume of the globe is 382 cubic feet, 
and when empty weighs· 638 pounds. 

The interior will not be fitted with a system of shelves 
as was the 1934 gondola. .Instead, anchorage lugs or 
knobs will be provided on the inner surface, and from 
these, the instruments will be hung. This procedure will. 
make available additional working space. A floor of metal 
6 feet 8 inches in diameter extends across the bottom of 
the gondola 16 inches above its lowest point. Six observa
tion portholes, covered with double thicknesses of glass, 
have been provided in th~ shell of the gondola. 

The gondola is painted white inside. On the outside, 
the upper half of the gondola is white and the lower half 
black. This method of painting aids in the maintenance 
of a comfortable temperature inside the gondola.· If the 
ball were entirely white it would reflect away too much 
of the sun's heat; if it were entirely black, it would ab
sorb too much heat. 

Extending from a point a short distance below the 
equator-line on one side of the gondola, midway between 
the manholes, is a hinged arm of Dowmetal tubing 14 feet 
long. This arm is kept in a horizontal position by guy 
cables attached to the lead ring near the top of the gon
dola. At the end of the arm is mounted a fan with blades 
'18 inches from tip to tip, with an electric motor attached .. 
This fan, controlled from within the gondola and driven 
by a storage battery, will cause gondola and balloon to 
turn slowly, thus pointing the instruments in all directions 
around a vertical axis. 

E. H. MILLER 
.1326 4th St. S.E. 
Minneapolis, Minn 

BINDING 
and 

REPAIRING 
Notes, Quarterly Reports, 
Pamphlets- 20 cents and up 

Themes and Theses- $1.25 

• • 
HAVE YOUR WORN BOOKS RE-BOUND 

A newly built gigantic parachute of the round-point, 
triangular type, 80 feet in diameter, will be carried folded 
in a bag near the top of the gondola, its ropes attached to 
the gondola's load-ring. It is capable of slowing down 
the fall of the gondola, in case of accident, thus making it 
possible for the flyers to leap with their individual para
chutes. The parachute would bring the lightened gon
dola and its instruments to earth without major damage. 

The several hundred pounds of storage batteries which 
will be taken on the flight to operate instruments and ap
paratus can ·also be discarded as ballast during the down 
trip. To make the disposal of these batteries easy, they 
will be carried suspended from brackets on the outside of 
the gondola in such a way that they can be released from 
the inside. Each battery will be heavily insulated with 
fiber-board and probably a jacket of chemical solution to 
prevent the battery liquid from freezing. Cables from the 
batteries will lead through the shell of the gondola through 
specially desig~1ed plugs which will be pulled easily from 
their sockets by the falling batteries. Parachutes carry 
them slowly to earth. · 

In order to control the ascent and descent of the 3,700,-
000 cubic-foot balloon and the speeds of motion upward 
and downward, it will be necessary to carry on the flight 
approximately 8,000 pounds, or four tons, of lead ballast. 
This ballast will be in the form of tiny shot about the size 
of mustard seed. Because of air resistance, these tiriy 
bits of lead can never reach a very high velocity in 
falling, and can not cause injury or damage on the sur
face of the earth even though they fall 13 or 14 miles. 
Forty bags beneath the gondola will carry from 100 .to 
200 pounds of shot apiece. In the middle of each bag 
near the bottom will be imbedded a dynamite cap which, 
when fired, will open the bottom of the bag and release 
its entire contents. These caps will be connected by cop
per wire with a compact firing device which can be oper
ated both from within the gondola and from the deck on 
top of it. Any one of the bags can be emptied selectively, 
or, in case of emergency, the entire 6,500 pounds of ballast 
can be released in a few seconds. 

Most interesting of all, however, will be the results 
from a successful flight, and it is hoped that these will 
soon be made possible. Weather conditions permitting, 
and old lady luck riding with them, this month should 
bring some important discoveries in that last frontier, the 
stratosphere. 

Photo Finishing 2 5 
·Free 5x7 Enlargement C 

Laundry Cases $} 39 
Strong, Durable • 

with each roll 

Study Lamps 98 
Assorte~ styles C 

Freshman Theme 3 9 
Pap.er, Limited supply C 

You are always Welcome at-

SCHNEIDER'S • • 
CAMPUS PHARMACY 
Acrossfrom Engineering Building 

Free Delivery Gladstone 1076 
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We ·do not· Advertise to increase our sales 

BUT 

To Assure Our Patrons That We 
Desire to Maintain a Willing 

and Unselfish Service 

FRESHMEN! 

If you are not already a mem
ber, investigate at once, and 
join the Bookstore before you 
buy any books, tools, instru-

ments, or supplies . 

• • 
THE ENGINEERS' BOOKSTORE . 

Cooperatively Maintained by 
Architects, Chemists, and Engineers 
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Engineering Professors Stage 

Annual Golf Tournament 

rather interesting for the non-golfers 
to watch. 

Following 1s a summary of the 
scores: 
Name of Handi-

Of Interest f 
To Engineers • 

THE OPENING 
of a New Cafe 

Serving Meals that 
Appeal to a Man's 
Appetite <0> <0> 

BURGER'S CAFE 
612 WASHINGTON AVE. S. E. 

Engineers! 

The Minnesota Union 
Board of Governor~ 
urges you to a vall your
self of many Union 
facilities. 

• Lounge 

• Reading Room 

• Billiard Room 

• Soda Fountain 

• Card Room 

• Conference Rooms 

• Cafeteria 

Profs. R. E. Gibbs and W. H. 
Richards battled it out to a tie for 
first place in the Annual Engineering 
Faculty Blind Bogey Golf Tourna
ment held at the University. Golf 
Course on Monday, Sept. 23. R. W. 
French shot a par 3 on the second 
hole and it is possible that his handi
cap may be reduced to a mere SO be
fore the next meet. Both J. V. Mar
tenis and IJ. M. Bryant kept their 
caddies busy fishing in mud-puddles 
for their golf balls, and Dean 0. M. 
Leland, intent on keeping his ball in 
sight, wandered off for a bath in one 
of the water hazards. 

When the Blind Bogey was drawn, 
it was found that both Gibbs and 
Richards held the. exact number, win
ning a prize of nice new shiny golf
balls. 

player Gross 
J. H. Kuhlman. . . . 105 
A. B. Algren ...... 114 
J. V. Martenis .... 104 
R. E. Gibbs. . . . . . 96 
H. C. T. Eggers .. 132 
L. C. Caverly. . . . . 106 
J. M. Bryant ..... 135 
R. W. French. . . . 138 
C. A. Mann. . . . . . 97 
S. Lind .......... 106 
W. H. Richards... 95 
W. T. Ryan ...... 109 
0. M. Leland ..... 112 

cap Net 
26 79 
28 86 
28 76 
21 75 
40 92 
27 79 
43 95 
65 73 
23 74 
25 81 
20 75 
28 81 
33 79 

Book Store Offers . 
Increased Facilities 

In accordance with the expanding 
A few of the students feel that volume of business and the trend of 

they were "left out" when the profs 
failed to announce the tournament. 
Such a tournament would provoke a 
bit of interest in the student body, 
being one game in which the students 
might show the profs how to inte
grate properly, and, too, it might be 
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Cellograph Halftones provide a 
means of 

producing effective magazines at a sub
stantial saving in plate costs~on most 
books as much as 25% to 40% less than 
their present engraving budget requires. 
No longer need the price obstacle prevent 
you from using quantities of good half
tones in your magazine. 

C II h H 1ft are relief e ograp a ones printing 
plates produced photographically and 
chemically, rather than by acid and ex
pensive hand re-etching-as they cost less 
to produce they are less expensive to buy. 

Investigate Cellograph - Full in
formation and price scale mailed 
on your request. Just drop a card 
today. 

The SCHOENWALD CORPORATION 
PHOTO ENGRAVERS 

538 South Wells Street CHICAGO 

modern business establishments to sat
isfy their customers to the fullest ex
tent, the Enginee1~s' Book Store has 
been enlarged and improved. The 
continued handling of medical sup
plies in addition to engineers' sup
plies is one of the chief reasons for 
this improvement in the store. 

The customers' floor space is half 
again as large as it formerly was. 

, .The_.book.b;usiness and supply room 
·'have· been· made, one unit. As a result 
of this, the handling of books has' 
been speeded up considerably. It is 
the hope of the management that the 
result of this entire change will be a 
much more efficient counter service 
as well as a more satisfied patronage. 

At the present time the bookstore 
has approximately twelve hundred 
members and expects to have more as 
its business and stock increase. The 
dividends paid to, th'ese members this 
year for their last year's purchases 
total $5,644.95. This is equivalent to 
16% per cent of the price of the mer
chandise purchased. All profit not 
used for the upkeep and maintenance 
of the business is paid to the member 
in the form of dividends. The Engi
neers' Book Store never paid a divi
dend less than 15 per cent. 
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Prof Richardson 
Returns from Trip 

Professor Richards on, inveterate 
traveler of the English staff, spent his 
entire summer vacation in Europe. He 
left the University of Minnesota on 
June 17 and returned Sept. 17. 

The salient feature of Mr. Richard
son's trip was a three weeks' cruise 
from Oslo, Norway, to Spitzbergen on 
theN orse ship Stavangerfjord, One of 
the stops was at King's Bay, which is 
the starting point for all Arctic ex
peditions. The cruise extended as far 
north as the ice barrier, 500 miles 
from the North Pole. 

Aboard the Stavangerfjord were the 
Prime Minister of Norway and other 
diplomats with whom Professor Rich
ardson made personal acquaintance. 

Professor Richardson next visited 
Sweden and Finland. From the Scan
dinavian countries he crossed to Lenin
grad in Russia. He arrived at Moscow 
while the International Congress of 
Physiologists was· in session. He was 
the guest of Dean Lyon of Minne
sota, who was attending the congress. 

Last year Professor Richardson 
spent the summer in Japan and other 
countries of the Orient. 

A. I. Ch. E. Plans 
"Chemical Mixer"" 

The American Society of Chemical 
Engineers is planning an extensive 
program and many interesting meet
ings this year. Each quarter will be 
marked by a feature event, the first 
of which is a "Chemical Mixer" dance 
with Ralph Oace, senior Chemical 
Engineer, as chairman. The winter 

quarter event will be the second an
nual student-faculty dinner. In the 
spring quarter the society will spon
sor a large picnic. 

In keeping with the society's for
mer activities there will be bi-weekly 
motion pictures and frequent lectures. 
A smoker will be held in the near 
future. The following are plants to 
which inspection trips will be made 
during the coming year: a linseed oil 
plant, a sewage disposal plant, a-water 
purification plant, the Minnesota Min
ing & Mfg. Co., a packing plant, and 
the Waldorf Paper plant. 

U Students Travel 
By Water in East 

I 

Sailing across half of the United 
States, through canals, rivers, and 
lakes, is the recent experience of Dick 
Springer, C. E. '36, Bob Springer, 
Eng. Pre.-Bus. '37, and Frank Has
kell, from the St. Cloud Teachers 
College. They started from Cape 
Cod, Massachusetts, on July 30th of 
this summer, sailed down to New 
York harbor, thence up the historic 
Hudson, through the Erie canal, to 
Chicago via the Great Lakes. 

From Chicago they passed through 
the Chicago Drainag'e Canal to the 
Illinois River, and then over the Hen
nepin Canal to St. Paul, arriving 
September 20th. The boat is now 
harbored at the St. Paul Motor Boat 
Club. 

The 26 foot schooner, with 30 foot 
mast and 350 square feet of sail, 
was won by Dick last winter when 
he wrote the best essay on "Marine 
Finishes" in a contest conducted by 
the Valspar Company. 

People 
P atr oni"'! 

PAGODA 

TEA 

ROOM 

Because of 

Home Cooked A-r Food 
Inexpensive Prices 

A1Zd it's nearest to the Campus 

505 WASH. AVE. S. E., GL. rsrS 

L. F. BROWN 

Druggist 

600 Washington Ave. S. E. 
Cornm· Harvard 

Phone: GJe adstone 1626 

MINNEAPOLIS, MINNESOTA 

NEW and 
USED 

"One Man Tells Another" 

TEXT BOOI(S 

* * * 
U TRADING POST 

525 Washington AvenueS. E. GL 1033 
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WEAR 
• Arrow Shirts, Freeman Shoes 
• Dunlap University Hats 
• Swank Jewelry 
• Hickok Belt3 and Braces 
• Hart Schaffner & Marx Clothes 
• Braeburn University Clothes 
" Phoenix Hosiery 
• McGregor Sweaters 

STANDARD'S UNIVERSITY STORE 
On University Avenue Near 14th 
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A.S.M.E. Holds Open Meeting 
Announces Essay Contest 

Those who are interested in the 
student branch of the American So
ciety of Mechanical Engineers will be 
glad to know that the new officers met 
the first week of school and discussed 
the society's activities for the coming 
year. It was decided to continue the 
practice of presenting interesting and 
well known speakers at intervals 
throughout the year, showing a num
ber of instructive and entertaining 
moving pictures, and conducting in
spection trips through several of the 
large industrial plants in the Twin 
Cities. 

At the officers' meeting it was de~ 
cided that a smoker and open meeting 
be held for all M.E. students. The 
smoker was given in the Minnesota 
Union at 8 :00 p. m., Odober 9. 

The society will be piloted this year 
by the chairman, Wayne Stone, who 
will be ably assisted by the vice-chair
man, Malven Olson; secretary, Lester 
Miller; and treasurer, Wallace An
deen. James J. Ryan, well known 
mechanical engineering instructor, is 
the honorary chairman and faculty 
representative. 

The national organization of the 
A. S. M. E. has· announced the sub
ject for the Charles T. Main award 

FOR I 4 YEARS 

The Engineers"' 
Photographer 

.._, 

LISK'S 
U FOTO SHOP 

.._, 
OAK and W ASiUNGTON 

Over Univ. State Bank 

GLadstone 7678 

for 1936. This award will be granted 
to the best paper turned in on the 
subject "Development in the Genera
tion and Distribution of Power and 
its Effect upon the Consumer." · 

Freshman Class 
Grows by 57 Men 

The College of Engineering, Archi
ttecture, and Chemistry is still grow
ing. This year there were 373 fresh
men registered the first two days in 
contrast with 316 registered in the 
fall quarter last year. The aeronau
tical, electrical, civil, chemical, and 
agricultural departments boast only a 
slight increase over last year. The 
mechanicals, on the other hand, have 
succeeded in more than doubling their 
frosh enrollment. Only architecture 
and engineering business departments 
suffered a drop in freshman enroll-
ment. · 

The total enrollment in the Col
lege of Engineering, Architecture, and 
Chemistry was not as great as it was 
last year. Either the upper classmen 
are not all coming back or else they 

c ALWAYS A 
0 .GOOD MENU 

L I Homemade 
L Pastries 

E Well Prepared 

G Vegetables 

E I Tender 
Meats 

Ample c Portions 

L I Sunday 

u ___ Dinners 

8 OAK and WASHINGTON 

Open Evenings 

believe in late registratiOn. The fol
lowing table gives the number of 
freshmen in each of the engineering 
colleges the first clay of the fall quar
ter and the total enrollment: 

Fresh- Fresh-
men men 

(1935) (1934) 
Aero. . . . . . . . . . 61 55 
Agr. .. . . . . . . . . 6 3 
Chern.......... 37 31 
Chern. Eng. . . . 80 66 
Civil . . . . . . . . . . 37 33 
Elec. . . . . . . . . . 65 62 
Mech. .. . . . . . . . 70 30 
Eng. Bus. . . . . . 12 16 
Arch. . . . . . . . . . 3 18 
Arch. Eng. . . . . 1 0 
Int. Arch. . . . . . 0 0 
Lands. . . . . . . . . 1 2 

All other 
classmen 

(1935) 
134 

3 
87 

182 
111 
183 
157 
20 
81 

5 
5 
0 

Total ......... 373 316 968 
Total in the college this year ... 1,341 
Total last year ............... 1,374 

New Instructors 
Begin Duties Here 

Several new instructors made their 
debut before University of Minnesota 
engineering classes last week. Fulton 
Holtby is taking the position left va
cant by John H. Moffett in the foun
dry. Mr. Holtby received his M.E. 
degree from Coi•nell in 1934. Mr. 
Moffett left last year because of ill
ness. 

R. C. Jones, professor of Architec
ture, has left to take the place of 
Lawrence B. Anderson at the Massa
chusetts Institute of Technology for 
the first semester. Professor Ander
son will replace Professor Jones here. 
Professor Anderson is a graduate of 
the University of Minnesota where he 
received his B.S. degree from the S. 
L. A. College in 1926 and his B.S. in 
Architecture in 1927. He received his 
master's degree in Architecture from 
M. I. T. in 1930. 

Arnold Cobb, a new instructor in 
steam engi'ileering, received his B.S. 
(M.E.) degfee from Pennsylvania 
State University in 1924 and his M.S. 
degree in 1933. From 1924 until 1931 
he practised railway engineering with 
the New Y ark Central Railway. 
From 1931 until now he has been an 
appraisal engineer for the American 
Steel and Wire Company. 
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After putting our brains on the rack (wracking our 
brains) all summer, we finally evolved, through a long and 
laborious process, too long to mention at present, several 
more or less slightly interesting technical problems. Also 
having saved our money on week-end nights, by listening 
to her radio, we again feel able to offer to the super
geniuses who come in here with 90% bull, and 10% solu
tion, a munificent grand prix of ten dimes. We would 
like to offer enough to put you through college, or rather 
out of college, but such base, mercenary designs on your 
part are little worthy of a scholar and an engineer. 

But getting down to brass tacks, or hard facts, we have 
a little problem, so simple that a freshman can work it, 
and if you have two or three days to spare, try it. 

A Scotchman owns a horse that eats according to piece 
work rates. The horse demands that he be fed 7% 
kernels of grain for each· foot-pound of work clone. This 
Scotchman also has a cable, besides the horse, 80 feet 
long, weighing 2 pounds per foot, hanging from the edge 

-of a cliff. If the horse winds the cable up onto a drum 
at the top of the cliff, how many kernels must the Scotch
man feed the horse? (Sinister horse-laugh follows.) 

Now another ducky little problem presents itself. We 
discovered a fellow last summer lying on the ground, 
shaking with a severe case of delirium tremens, all 
wrapped up in about 300 feet of cord and with a stick 
shattered to bits laying nearby. Approaching cautiously, 
we unwound him from the cord, gave him a strong bracer 
of reel-eye, and let him talk. His rambling tale covered 
the good earth and the seven seas, and he finally wound 
up on a deserted isle, on a bottomless lake, on a forgotten 

Jimmy Says: 
When you are downtown~ drop in and 

pay me a visit at my new cafe. 
It's new~ it's modern~ and I serve the 

best of foods. 

THE GOPHER CAFE, Inc. 
NINTH AND HENNEPIN 
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continent. Here, he claims, he w;:ts digging for turtle eggs 
one day, and unearthed a parchment, dating back to 
man's first attempt at delving into the deeper mysteries of 
the original mathematicians. The problem follows. 

If 100 yards of cord be wound in a single coil upon an 
upright post an inch in diameter, how much time will it 
take a man to unwind it, by holding one end in his hand 
and walking around the post (keeping the cord tight). 
He walks 4 miles an hour. What is the length of his 
path? 

~ ctum 1111 ~~ ljh• I 
Log Log Trig Slide Rule 

409o-3SL with K & E 
Improved Indicator. 

For many decades the outstanding merits of 
K & E Slide Rules have been recognized 
and appreciated by engineers throughout 
the world. 

KEUFFEL & ESSER CO. 
NEW YORK HOBOKEN, N.J. 

CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 

America's foremost manufacturer of Drawlnq Ma
terials, Surveylnq Instruments and Measudnq Tapes 

K"·& E SLIDE RULES 
MADE IN U. S. A. 

at1t1 ut19e'z.' s 

1ea ~hop 
LUNCHEON ............... . p :15 to 1 :30 

30-35-45 cents 

DINNER ..................... 5:15 to 7:15 
40-50-60 cents 

SUNDAY DINNER ................ 12 to 2 
50-60-70 cents 

629 Wash. Ave. S. E. Gladstone 2618 

~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllll~ 
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''TECH II 
The Gopher Mascot 

whom you see on the seal, welcomes the 
freshmen and upperclassmen. Our mascot 
asks that you look for the Seal of Accept
ance displayed at the following concerns 
which are advertising in the TECHNO-LOG. 

Patronize these advertisers, for they have 
something worthwhile to offer. 

TEA ROOMS 
PAGODA TEA ROOM 

505 Washington Ave. S. E. 

ANN UNGER'S TEA SHOP 
629 Washington Ave. S. E. 

CAFES 
COLLEGE CLUB 

Oak and Washington S. E. 

GOPHER CAFE 
Ninth and Hennepin 

CLOTHIERS 
JUSTER BROS. 

43 So. 6th St. 

STANDARD CLOTHING CO. 
1407 University Ave. S. E. 

PHOTOGRAPHERS 
UNIVERSITY FOTO SHOP 

Oak and Washington S. E. 

DRUG STORES 
L. F. BROWN 

600 Washington Ave S. E. 

CAMPUS PHARMACY 
500 Washington Ave. S. E. 

BOOKSTORES 
ENGINEERS' BOOKSTORE 

Main Engineering Bldg. 

U. TRADING POST 
525 Washington Ave. S. E. 

BOOK BINDERS 
E. H. MILLER 

1326 4th St. S. E. 

PRINTERS 
BRUCE PUBLISHING CO. 

2642 University Ave., St. Paul 
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TEAM WORK 

Utmost cooperation with our cus
tomers plus perfection of printing 
skill builds lasting satisfaction » » » 

Bruce Publishing Company 
Saint Paul ~ Minneapolis 

NEstor 2641 ~ NEstor 2642 



THOUSANDS of years ago, a skin-dad workman 

pounded away with a cobblestone on a slab of hard rock. In a few years, that 

slab might be passably square and smooth. 

Today, busy machines, supervised by trained workmen, pare off crisp, curling 

ribbons from whirling blocks of steel, as one would unwind ribbon from a 

spool, shaping the metal to a thousand purposes -to an accuracy within a 

few ten-thousandths of an inch. 

CARBOLOY- a modern tool material developed by General Electric research 

-has made possible this speed, this precision. It cuts materials hitherto 

unworkable - cuts faster and holds its edge longer than steel tools - can be 

run at ted heat without losing its temper. 

CARBOLOY is only one of the contributions made to improved i~dustrial 

processes by G-E research-research that has saved the public from ten to 

one hundred dollars for every dollar earned for General Electric. 

96-188DH 

GENERALfl ELECTRIC 
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Two 10-in., one 14-in., and one 
6-in. lines were laid on this trestle. 
Insert shows close-up of Multi
Flame Lindeweld Head in action. 

Pipe Lines that eouldn~t fail 

and didn't .•• wit/,_ £inrfLwLldiRff* 
OVER the wastes and swamps of the Deltas of the 

Mississippi River, pipe lines had to be laid for a 
sulphur plant. Failure was unthinkable! Once laid, 
these lines had to stand up ... without leakage or 
troubles that would jeopardize operation of a costly 
investment. This was the exacting demand that had 
to be met ... even though piling for the trestles to 
support the line would sink 30 feet of its own weight. 

Only one method of joining the piping for these lines 
could meet such brutal specifications. Lindewelding 
was the answer. From a past record of thousands of 
miles of pipe lines laid under all sorts of handicaps, 
Lindewelding had proved itself the type of joint
less construction that would stand the gaff. 

Lindewelding was used to install two 12 in. water 
lines, one 6 in. oil line, and one 14 in. gas line over 
miles of trestle. In addition, eight miles of 6 in., 8 in. 
and 10 in. lines were installed in the sulphur field 
running from the plant to the wells and other points. 
After installation, these lines were tested under 200 lb. 
water pressure ... without a leak! 

TODAY, after a year's operation, the lines have 
required no maintenance ... developed no leaks. 

During design and construction, Linde engineers 
extended to this company every cooperation to insure 
the most effective and economical welding procedures. 
You also, can get this kind of help when you need it 
from Linde Offices located in principal cities through
out the country and at 30 East 42nd Street, New 
York, N.Y. The Linde Air Products Company, Unit 
of Union Carbide and Carbon Corporation. 

*Lindewelding is a new method of oxy-acetylene welding 
developed by the Linde engineering and research organiza
tions. This method requires less oxygen, less acetylene and 
less welding rod. Welds can be completed in less time. Yet 
Lindewelding involves only a special flame adjustment 
and a "back-hand" technique, together with Oxweld No. 
24 Lindeweld Process Welding Rod. When circumstances 
permit, the Multi-Flame Lindeweld Head can be used 
to increase further the speed of Lindewelding. This head 
costs $7.75. Lindewelding is consistently saving 15 to 40 
per cent in welding time, rods and gases. 

LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES r R 0 m Ll n 0 E UNION CARBIDE 
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Safety Stressed 
A DVANCING a new era of outer grace and inner 

refinement, automobiles are being shown this year 
with few major improvements. The car buying 

public, however, has changed in a decided manner with 
new factors itifluencing them in the purchase of their 
car. We wonder what is going to be the' big selling 
point for future years. Our idea is that SAFETY in 
the modern car is the answer, and not speed, power, nor 
any of the other killable "advantages." 

E. H. McCarty, President of the Nash Motors Com
pany, says, "Because of this tendency toward reckless 
driving, I am against the stressing of high speeds in 

in 1936 automobiles· 
.'I' 

By Donald H. Erickson, E.E.'38 

automobile advertising. It is only natural that when 
the high speed of his car is brought constantly to an ; · water, springs are sealed permanently in covers of live 
owner's attention ... he cannot resist the temptation rubber. Another ingenious arrangement is incorporated 
to use it." whereby full length and width beds Call be made up in 

So sellers this year are stressing brakes that stop, both the LaFayette and the Nash 400 without special 
lights that don't blind, glass that doesn't shatter, bodies equiptnent other than six wood 'blocks. 
that don't collapse, tubes that don't blowout, tires that Air conditioning has been made a feature of the new 
don't skid, lower centers of gravity, and increased ratio Hudsons and Terraplanes, with incoming air filtered, 
of glass to steel, improving the driver's vision and, re- and old air d1·awn out through vacuum suction. 'Sound 
sultantly, the pedestrian's chances. insulation is notable, in that four insulating materials, 

Scanning the cars for individual improvements we all. having different sound frequencies, are employed. 
find Nash, Hudson, and Buick leading the field. Ano- It is claimed to be quieter than composite bodies, as it 

B 
. k T k L d lite (anodized) pistons, pioneered by can pick up no vibration .of road, engine or other' units, 

uw a es ea . . Bmck, are a new development m al- audible to the passenger. 
With New Pistons 

loy pistons. They are claimed equal Incorporated· in the· two cars also is radial safety 
to cast iron for wear and oiling qualities, and have the control which materially improves steering control and 
advantage of a 50 per cent reduction in weight over ease of suspension. It derives its outstanding advan
cast iron pistons. tages from the fact that the front axle in its .d~e and 

The process consists of immersing the aluminum pis-" fall, due to the inequalities of the road, moves ih a true 
ton in a sulphuric-oxalic acid solution. It leaves .il arc of predetermined circular path, as described by:.a 
super-hard, smooth surface, providing quick heat dis~ horizontal pendulum. Inasmuch a's springs are freed 
sipation. Oil is actually absorbed by this microscopical- from duties other than those of actually suspending the 
ly porous metal, and sticks to the surface providing the car, tliey are made softer with a slower ·rate of oscilla
most efficient lubrication yet known. ·The new pistons tion, and consequently a much higher comfort factor. 
reduce loads on the connecting rod bearings to the ex- Their brakes are a noticeable feature, with each car 
tent of increasing their life as much as 150 per cent. having both hydraulic and mechanical brakes. If the 

The Buick motor is still valve-in-head, completely former won't work, the foot pedal 
'1 d 1' h Employ _Hydraulic, can be presse·d a lt'ttle hat·det· and the s1 ence , tg ter, and develops more horse-power. The 

· d fi · bb 1· · MechamcalBrakes mechanical brake will hold. Head-motor 1s mounte on ve pmnt ru er, ot 1ers ustng 
only three. Cylinder walls, pistons, rings and pins are lights are increased from 25,000 to 50,000 candle-power, 
thoroughly lubricated by means of a constant spray of with a larger angle of deflection. 
oiL, which is forced through a drilled opening in the Several mechanical refinements combine to reduce 
connecting rod and bearing assembly. steering effort on the new Ford approximately 25 per 

'Perhaps the most forward step in engine design in cent. Rear windows are vertically hinged, increasing 
the past 10 years, the new Nash motor is a self-con- elbow room by three inches. Another change is the 
tainecl unit requiring only two castings, the cylinder use of straight needle roller bearings on the steering 
block and cylinder head. Intake, exhaust and oil mani- arm sector shaft, so that with this addition all bearings 
foJ~l~ are cast within the block, eliminating hundreds of in the gear are of the anti-friction type. The design of 
bolts, nuts;, washers, screws and gaskets having no eli- the mechanical brakes and other established Ford fea
rect relation to engine operation. Nash springs also tures remain the same as previously, including the use 
give evidence of competent engineering in that dampers of transverse springs, front radius rods, ancl~full torque
of ''Silenite" between the spring leaves give positive tube drive, as well as the cast alloy steel crankshaft, 
friction control under all weather and road conditions precision-set non-adjustable valves, and other Ford 
and make spring lubrication totally unnecessary for developments. 
the life oL the car. To prevent the entrance of dirt and Oldsmobile pistons have slightly oval shape, pre-

.,.~~:: 
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venting piston slap when the engine is. ~qld. The crank
shaft is equipped with a vibration damper to neutralize 
torsional vibration inherent in all engines. It is a small 
weight, resembling a miniature flywheel; and, whenever 
the shaft tends to twist in either direction, the small 
flywheel moves in the opposite direction creating a 
force equal and opposed to the one produced by the 
shaft. The Olds also has the ahtminum oxidized pistons. 

Radio receives a forward boost with the new Dodge 
coming out with all closed bodies wired for radio. The 
Dodge "levelator," continuing from last year, incor
porates a transversely mounted steel bar, the curved 
ends of which are anchored to the horizontal arms of 
.both double acting shock absorbers with the result that 
the car is kept on an even keel in rounding corners, 
in traveling over uneven roads, and the like. 

Engineers' experiments for Pontiac result in changing 
slightly the position of the steering connecting rod, thus 
neutralizing brake pull with the result that the car 
comes to a stop tending to point straight ahead. Con
tinuous study of knee-action suspension has pointed to 
a way to increase ·tire life through the elimination of 
toe-in and camber. Torsional flexing is also prevented 
by a new support arm. For the cooling system, a new 
device incorporates a spring-loaded lock which closes 
the passage to the vent tube until about fiv'e pounds 
of steam pressure· have been built up. This device per
mits the engine to run at higher and more efficient tem
peratures during a greater part of its operating time. 

Radio is recognized still more by Reo in that its all
steel top is constructed so as to serve as a highly effi

cient antenna and is insulated and 
Steel Top Provides . fitted with a lead wire for this pur
Car Radio Antenna pose. Their ·famous self-shifter is 
still in evidence, being continually improved upon. 

Automatic hill holders, for incompetent drivers who 
stall on hills, permits the driver to use his right foot on 
the accelerator in the new Studebaker without running 
the risk of the car backing clown hill. 

·Chevrolet's experience with knee-action is highly in
dicative of the public's preference for softer rides; it 
is continued along with changes in otli'er items. 

"We do not use anodized pistons" is a' statement. of 
Packard. They claim the combined life oLmodized pis-
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This phantom view of the new Lincoln,...Zephyr 
shows the frameless. construction in this model. In 
this method of assembly the body is completed and 
then the motor, wheels, fenders, and other parts are 
fastened to it. · ... 

tons operating in cast iron cylinders is les~c'than the 
combi11ecl life of. the Packard aluminuin alloy: pistons 
operating in cast iron cylinders. They also ·r~but steel 
construction with some more very sound facts. Body 
steel takes a permanent set; wood, on the other hand, 
never taking a permanent set, lags in returning to its 
full original position. This lag absorbs and counter
acts any high pitch vibrations set up by the . metal. 
Packard has, however, an angle-set semi-floating rear 
axle, permitting greater road clearance, greater head
room clearance, and lower center of gravity, but most 
of all, greater tooth contact, as, in effect, the hypoid type 
of gearing is a worm-and-gear wheel. 

Plymouth comes out with an excellent motor again. 
They offer advipe to motorists in the north~rn zone 
(temperature below 25° :);) t~at they shoplp see that 
the fluid in their hydraulic brakes is the anti-freeze type. 

A very, very excellent feature is incorporated in the 
new CadiJlac: it is the peak load generator. Few cars 
allow for the increased load on their electrical systems 
when radios, heaters, lighters, fans, and n;tany other 
accessm;-ies are being used. The Cadillac generator 
keeps the battery at its peak load of charge constantly. 

. Brakes are also improved, the front wheels having 
larger drums ·than the rear to get the proper braking 
ratios, for, as a car decelerates, the weight tends to 
increase the traction of the front wheels. 

H'upmobile comes out this year with a new car, con
taining 33 outstanding mechanical features. All helical 
gears and a steering gear with kick shackle to eliminate 
road shocks are chief among them. 

This year, Lincoln gives over half its factory space 
to the •:building of a new car, the Lincoln-Zephyr. It 
is a new streamlined car developed· ofrom a model in the 
Ford exhibit at the World's Fair. It has a 110 h.p. 
V-12 engine; and is not a 12 cylinder V-8, as some ex
pressed it. The car comprises an all~steel "bridge truss" 
body of extraordinary strength, in which the engine is 
mounted and to which the running gear is attached. Is 
very light in weight in proportion to power, thus giving 
it fine pick-up and performance. · The Zephyr has an 
extremely low center of gravity, the floor being only 12 
iriches from the road, yet normal road clearance has 
been maintained, with side-sway practically eliminated. 

There is no conventional hoocl1 the top of the engine 
compartment, formed like an engine hatch, lifts Irom 
the front on spring balanced hinges. Many of the 
features formerly experimented with in the' Ford V-8's 
are used. Much of the engine is cast in one block 
The various members throughout the body structure 
have been designed to take compression or tension mily, 
the top longitudinal members being in compression ari.d 
the underbody and floor members in tension. Since Ford 
is·· incorporating nothing but strictly accepted . and ~te;Med 
engineering principles, we prediCt success for the new 
Lincoln-Zephyr. 



Half Across 
U.S. by Water 

I F ANY ONE had told me a year ago that I was to 
travel this next summer, I would have considered 
it possible but not probable. · If he had designated 

water as the medium, I would doubtlessly have retort
ed, "In whose canoe?" and thereafter ignored his prog
nostications unless he had answered, "Your own yacht,'' 
whereupon he would have felt hands upon his throat, 
for I hate sarcasm and was touchy about the size of 
the vessel with which I tried to appease my yachting 
desires. · 

However, if he had managed to gurgle that we would 
sail on salt water, leave New York City in a rather 
public manner, establish a couple of records, and then 
be welcomed home by a flag-bedecked fleet amid' cannon 
salutes, seaplanes, and speeches; or if he hild gasped 
that we would be a featured theatre attraction and I 
would have offered to me a large fruit ship, he would 
have enjoyed a short trip himself-in a padded wagon. 
Yet, to have treated the fellow so would have been to 
decry his abilities of forecast. 

It was all brought about through my reading an 
announcement in a yachting magazine that so fired me 
with desire that I was willing to spend five months of 
experimentation, photography, and organization of ma
terial to back up several years of actual experience and 
prove "Why V alspar Marine Paints and Varnishes 
Are Best for My Boat." 

With mixed feelings of wasted. energy and weak hope 
I dropped my plainsman treatise of a salt-sea subject 
into the corner mailbox. 

When hope had almost. died there came a telegram 
"Congratulations ... " which sent me looking for my 
brother to tell him, "Bob, we're yachtsmen now! We 
own a seagoing schooner!" 

Then, before anyone in the family could recover from 
their surprise (I had somehow neglected to mention to 
anyone the real reason for the rather extensive paint 
research), we were off in the 1926 coupe furnished by 
Frank Haskell, the third member of the crew. Despite 
the company's offer to ship the boat, we were deter
mined to sail her home. 

Cape Cod, Point Judith, Block Island, names almost 
legends to a land-locked yachtsman, became real as we 
ran down the coast those first days of our voyage. How 
hard to describe is Long Island Sound: sunlight, white 
sails, and blue water; white winged bow waves and 
rolling wakes; fleets of tiny cats and great sloops heeled 
down in a warm salt breeze; schooners, ketches, yawls, 
cutters, and bugeyes racing or cruising everywhere; 

great diesel yachts, powerful fast commuters, .and small 
motor cruisers leaving clean water trails between dis~ 
tant haze-trimmed shores; a great weekend fleet on 
the world's most famous cruising ground. 

The trip up the Hudson River was pleasant, while 
the passage through the New York State Barge Canal 
(the old Erie) was educational. Every one of the 
thirty-five locks was a problem in hydraulics which, I 
must confess, was successfully thrust from our minds. 
However, the canal' followed the scenic Mohawk River 
which at times helped us to forget that it was instruc
tive and let us feel that it might be beautiful. 

Cleveland, Ohio, which we reached about three 
o'clock one morning, almost proved to be the end of 
our voyage. The coal dock on the greasy, stinking 
river in which we lay seemed a poor berth, for every 
passing steamer waited until she drew alongside before 
trying to blast down the bridge with hei" whistle. The 
first few bellows brought my head out through the 
companionway with great celerity, but soon I resisted 
the impulse to jump-clear out. 

Some sixth sense seemed to warn Frank as he pushed 
. his head out through the forward hatch saying, "Look, 

Dick, this is the longest one yet." ' 
"Yes," I replied, looking. "It seems as if they .in-

tended turning her around." , 
"I'm not staying in her if they do," said Frank, as we 

both stood in the companionway while the huge six
hundred-footer swung toward us, and as she swung we 
knew she would never clear. 

"Rob,'' I said quietly at first, but he seemed to have 
been shocked into a stupor by the first whistle, for he 
slept soundly. "Bob !" I yelled, "Wake up and get out 
of here!" He awoke but I almost had to drag him 
out, so slowly did he rise from his bunk. 

Finally. we were on deck, then on the clock where 
we loosened bow and stern lines and pulled the boat 
astern as fast and as far as she would go. Only a few 
feet were allowed us, for a float, placed as strategically as 
if it had been planned, blocked our escape. 

Meanwhile Bob ran forward to where he could al
most have stepped aboard the tug swinging the vessel's 
g-reat bow and yelled, "You fools! Can't you see our 
anchor light?" · 

"@§:j:L:t*%-you! I told you there was a boat there," 
some one on the tug patiently explained to another 
while the three of us stood there helplessly watching 
the great prow swing closer. 

"They'll never stop her. I wish they had shipped the 
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poor little devil," I sadly remarked as the mountain 
swung over the spot where we had lain and down 
directly upon the helpless little boat. We waited v, 
hear the ·crunching and popping of ribs and planking 
before she sank. With still apparently a few inches tu 
go, the monster's swing was stopped am! the towering 
black shadow backed oft under her own povver. 

With the aid of our flashlight we found a new and 
safer berth below the float which had almost caused us 
the loss of our boat. 

Through the Detroit River, black, winding, and 
crowded at night, the St. Clair River with its fast cur
rent, then out into Lake Huron, a good offshore wind, 
and bitter cold weather, we ran. Mackinac Island with 
its horses and bicycles instead of automobiles proved a 
delightful place after the cold day and night traveling 
through Lake Huron. Then out we ran into the 
Straits, more cold weather and rain squalls; into reef 
filled water, then the open lake. Day and night without 
sleep or rest, for the pitching vessel prevented that; 
food, too, was almost impossible to prepare. 

At the helm one felt the violent action as the little 
boat seemed to gather hersel! together like a bronco 
and then with a jumping lunge heave her stem into 
the air. Below one felt thankful for the crowded snug
ness of the forward bunks as he found himself against 
the deck beams or suspended in mid-air as often as 
upon the kapoc. Warmth, of course, was out of the 
question for we spent the four days of almost freezing 
weather soaking wet. 

"All hands!" as the man on watch found himself 
caught in a squall with all sails set, produced more 
pleasure. This call usually came after one lost· con
sciousness from numbness or fatigue. Full conscious
ness usually returned as a tubfull of ice water caught 
one on the head while coming through the companion
way. Then out one went onto the wet, slippery decks 
and soon was astraddle the bowsprit. Ten feet in the 
air one second and the next pushed through a wave, 
one had to find time in between to take in sail. "Man 
overboard!" would have been no joke in the black 
churning water of the night. 

Thus we ran into Milwaukee where at the Yacht 
Club they told us of the bad storm of the past few 
days, pointing out a ninety-three-foot boat that had 
come back into the shelter of the breakwater. 

After two days in Chicago we traveled down the 
"Sanitary Canal," the filthiest water we had been in. 
Luckily, it rained the first and worst sixty miles. Pity 
the poor sailor on a hot day! 

We entered the Mississippi five miles below Da ven
port, Iowa, where we were royally entertained at the 
home of Mr. B. N. Richardson, a wealthy yachtman of 
that town. There, we also met the "Kaiser," so named 
because of his waxed, upturned mustache. He was the 
first hitch~hiker we had encountered. He thought the 
trip upriver would be nice, so since he wasn't doing 
anything he would be only too glad to go with us. 
He was not discouraged in the least by. my rather 
sharp retort and followed .us around all the next day, 
finally getting us to autograph our pictures in a maga
zine he had bought. 

Up the river, then, we went, making sure of no 
stowaways. Going over board to shove off from an occa-
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sional sandbar proved our only difficulty. 
We had heard there was to be somewhat of a recep

tion at Winona, but we were not prepared for the 
sight that met our eyes. "Hot dog! Look at the crowd 
along the shore. It's blocks long," said Frank. 

"Yes, sir! Just like Lindbergh, only different," we 
agreed. 

"But wait," said Bob, as we approached the sh0re. 
"What are they all doing with fish poles?" 

However, we were greeted by the mayor, made 
guests of hoi1or at a dinner, presented by the Chenolet 
dealers with a car to be used during our stay, and 
asked to make an appearance on the stage of their 
largest theatre. 

Approaching home, we were met one day , by a 
bright red speed boat. The little racer circled us once 
at a forty-five-mile-an-hour clip and then pulled up 
alongside. Much to our amazement the pilot proved to 
be an exceedingly spry gentleman seventy-one years 
of age. We discussed the weather, boat and the river. 
"Yes," he said, "I sure will be pleased when they 
clean up the Mississippi. Why, I've got to go clear 
over to the St. Croix to do my aquaplaning." 

At Newport where we had been told a pilot boat 
would meet us we heard an uriexpected "Bang Bang!" 

"The engine never did that before." I hung over the 
transom to watch the exhaust outlet. 

"That's not the engine'> <~took!" and around a bend 
camG.· a fleet of twelve cruisers with their parade flags 
flying and a salute cannon barking. Low overhead 
roared a red seaplane. 

\i'il1th this colorful escort, we docked at the St. Paul 
Mot6r Boat Club, our journey ended. 

' 

By Richard Springer 
C. E. '36 

I 
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Institute of Technology 
By Frederick Meyers, Ch~ E. '37 

THE University of 
Minnesota's En
gineering s c h o o 1 

has been enlarged and 
unified by the estab
lishment of an Insti
tute of Technology, 
which became effec
tive on November 1. 
Under this plan the 
School of Mines and 
Metallurgy is united 
with the College of 
Engineering and Ar
chitecture and the 
School of Chemistry. 
Minnesota has the 
honor of being the 
first university to es
tablish an Institute of 
Technology as a unit, 
within itself. 

In 1919 President 
Burton favored the 

jects. I· believe, too, 
that simplification is 
one of the most im
portant features of 
the Institute of Tech
nology." 

Dr. Lind will have 
the regular powers of 
a dean, such as the 
general administration 
and jurisdiction over 
budgets and appoint
ments. His duties, 
however, will be 
broad and concerned 
with the administra
tion of the Institute 
as a whole. Dean Le
land has retired from 
the Deanship of the 
School of Chemistry, 
but will continue as 
the Dean of th,e Col
lege of Engineering 
and Architecture. As
sistant deans to pre
side ov·er the Schoof 
of Chemistry and the 
School" 9f 1\li:i'nc;'s, a~d, 
Metallurgy will b~ 
chosen in .· the ne<~.r 
future.. . . 

creation of an Insti
tute of Technology 
and the Board of Re
gents at that time cor
related the College of 
Engineering, Archi
tecture, and the 
School of Chemistry 
under one dean with 
the intention of in
cluding the School of 
Mines at a future 
date. The present act 
of the Board of Re-

The Main Engineering Building 

The real beginning 
of the ~ngineering <;le
partment of the Uni
versity .of Minnesota 
was in l872, when the 
College' of Mechanic 

gents, brought about by an ever-increasing need, is a 
fulfillment of that intention, and follows the retirement of 
Dean W. R. Appl,eby from the School of Mines and 
Metallurgy. 

Dr. S. C. Und, chemistry professor and Director of the 
School of Chemistry, has been appointed Dean of the In
stitute of Technology. Dr. Lind assumed the Dit;ectorship 
of the School of Chemistry in 1926, following one year of 
work in the Fi:x;ed Nitrogen Research Laboratory of the 
U. S. Dept. of Agriculture. His first faculty position was 
with the Massachusetts Institute of Technology; the sec
ond with the University of Michigan. For the twelve years 
following he worked with the United States Bureau of 
Mines. Dr. Lind was born in· McMinnville, Tennessee, 
in 1879, and received his A.B. degree from the Washing-
ton and Lee University. 

Dean Lind says, "The object of the new Institute is to 
unify the existing technical schools and to make it easier 
for the technical student to take courses .in related sub-

Arts was established. The first .separate Engineering 
Building was the present School of Business Administra
tion, built in 1886. The first dean of the college was Wil
liam A. Pike froth 1880 to 1892. He was followed 
by Christopher W. Hall, of Geology, from 1892 to 
1897. Between 1897 and 1902 the administration of the 
College of Engineering and Mechanic Arts was entirely 
in the hands of the President of the University, there be
ing no dean over the college. Professor Frederick S. 
Jones, of the physics department, was chosen Dean of 
college in 1902. In 1909 Francis C. Shenehon, a graduate 
of Minnesota, was named Dean. Professor John R. Allen 
of the University of Michigan succeeded him in 1917, fol
lowing She.nehon's resignation. In 1919 Luader.W. Jones 
became the first joint Dean of the College of Engineering 
and Architecture and the School of Chemistry. Dean Ora 
M. Leland, of Cornell University, succeeded him in the 
following year and has acted in that capacity to the pres
ent. 
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Coonskin 
Coats-
and 
College 
Statistics 

By Roderick William Siler 
Assistant Professor of Mathematics 

1 ,; 

THERE is o. ne featur·e missing. Jrom the football scene 
of 1935 whose absence grieves me greatly. I ref.er to 
the coonskin coats so prevalent back in the 1920's. 

Styles in college dress have always been more or less 
unique, and I remember when I ":fLS in school, seven~y or 
eighty years ago, the craving was for at least one pa1r _of 
pants with leather cuffs on the 'legs. But compared w1th 
the longing for a coon coai'this desire was of course 
pretty feeble. These coon c'oats, reaching from th~ ears 
to the' ankles, gave the wearer the ·appearance of bemg as 
wide as' he was high, and· when several thousand .of them 
became cl.gitilted in unison in a college stadium during a 
football game it was a sight to remember. Where aU 
these coats have gone is a mystery to me. -

.Anyway, the coon coat era was a gorg•eous one when 
it was here, and I think the coats gave to college life a 
certain glamor in the eyes of the world. Probably this 
was partly due to- the combats that were so hequently 
staged at nhat time by the coonskins after football games. 
Whether the chief cause•of these affrays was the coats or 
just the happy 'spirit of the: time, I don't know, but it is 
a fact that hardly a Saturday passed during the football 
season that somewhere in the country the goal posts 
would not be surrounded by coon coats, one half of them 
filled with overpowering lust to pluck up the posts and 
lug the:~ home as trophies,, the other half animated b>: a 
holy ardor to r.esist. It is one of the regrets of my hfe 
that I never saw one o.f these skirmishes. But a friend 
of mine, Minnesota '28, who took part in a struggle pro 
and con the goal posts., has described it to me. He bought 
a coonskin while in college, and has it yet, done up in. 
mothballs, waiting for the return of prosperity. 
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According to my,friend, fisticuffs for a man in a coon 
coat 'called .for a certain technique. In the first ·place, 

'ther;e:' could be no thought of retreat out of a [goal post] 
jam for a man in a coon coat, for it was impossible to 
get up any sp.ee:d in one of them. The result was that 
every co!llbatant took his stand, drew his head. as far as 
possible into his coat, and swung at the coonskm nearest 
him. The: coats were a great protection to the fighters in 
them so that the great effort finally became to damage 
somebody else's coat. Which seems to me a very sensible 
procedure, it being far better to receive a few honorable 
scars on a coonskin coat than to have a perfectly good 
nose dislocated. Whether or not coon coats will ever re
turn to the college environment I cannot say, but I do 
think a college mart would be very· foolish to try to get a 
piece of somebody's goal post unless he had''bne of them 
on. 

THERE has been an enormous mass of statistics gath
ered in the last f,ew years on education. I always e:n
joy studying these statistics because of the pleasure I 

experience when I find I can get some meaning out of 
them. Last spring I noted that the statistical fever seemed 
to have attacked someone at the Univ,ersity of Michigan, 
for a statistic appeared at that time to the, effect that the 
average Michigan sttident carried in his pockets two, dol
lars and nine.ty-eight c;ents ($2.98). This is interepting, 
and fixes quite definitely the center of wealth in this coun
ti·y ·as being located at Ann. Arbor. Discussing with a 
Minnesota student this enormous co'ncentration of money 
in a single college! town, he gave it as· his opinion that 
there had been an error made in the printing, whereby 
the decimal point in 2.98 .had been moved two places too 
far to the Fight. In other words,· he inclined towards 
$0.0298 as the correcbfigure. He reached this conclusion 
after making a very camful, study of financial conditions 

· · in the ·Minnesota College of Engineering. He took data 
provided by twenty men, representative men of the col
lege, aiJ.d using a five plaoe log table found the average 
amount of cash on hand to have been $0.02863. This 
would be a pretty close check on the Michigan figur-es if 

' we could get them to shift the decimal point. If they 
1~:efuse to do that they 1 stand branded as. proving the un
equal distribution of wealth in this. country. It looks to 
me as if a man, always accustomed to having $2.98 i'n his 
pants pockets during his college days; is going to find it 
tough when he quits college, goes to work, and gets mar
ried later. The best training for the life of work and 
matrimony, judging from my own experience, is never 
to have more than $.02863 on one's person while in schooL 
All of which simply prov,es what a thoroughly 'practical 
institution the Minnesota College of Engineering is. 

This was about all I could draw from the isolated 2.98 
statistic. However, the Michiganders, not satisfied with 
exposing their wealth, namely, the two-ninety-eight in 
everyone's pocket, went to work and figured how much 
Michigan men spent on beer. I discover.e:d this last item in 
the Minnesota Daily several weeks after the 2.98. Believe 
it or not but the statement was made that Michigan men 
spent $1478 a week on beer. I assurned this meant the 
expenditure of beer money by undergraduates, and not 
by faculty men or those studying for the Ph.D. This 

(Please turn to page 36) 
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What Do LJou Want? 

YOUR editor and business manager recently attended the annual 
convention of Engineering College Magazines Associated in 
Philadelphia. At this convention the two vice-chairmen of the as

sociation cornered your editor and asked him to explain the secret of the 
TECHNo-LoG's success as a college engineering publication. Later the 
chairman of the association spoke to your editor and stated that "the 
TECHNo-LoG is slipping" and asked, "What are you going to do about 
it?" 

These two incidents clearly illustrate two things. First, the 
TECHNo-LoG has, for the past several years, held a high national repu
tation for excellence, and second, that recently the TECHNO-LoG has 
been losing ground as compared with other similar publications. The 
TECHNo-LoG is probably as good today as it was a few years ago, but 
it has become stagnant. It has not enjoyed that constant improve
ment and growth that a healthy magazine should. 

There is a definite reason for this decline. It is lack of interest. 
You readers are apparently not interested in your TECHNo-LoG. We 
never receive a comment on the magazine-not a suggestion, not even 
a ~riticisn~. Your editor and h\s staff are stumbling along blindly 
trymg the1r best to put out a magazine that will please you without 
the slightest idea what you want in your magazine. The half-a
dozen men on the editorial staff of this magazine are trying to decide 
and satisfy the wishes of nearly fifteen hundred students. vVe can't 
do it. We're not mind readers. If you are not satisfied with your 
TECHNo-LoG, tell us what you want. Drop into the office and talk it 
over or write a letter. Every suggestion will be given the. most care
ful consideration. 

At the Desk 

W E rather like the picture 
. on the cover this month. 

Pouring molten metal is 
always spectacular, and this is an 
interesting picture of that process. 
The photograph was made by 
Harry Poague at the Minneapolis
Moline Power Implement Co. 

Dick Springer had an experi
ence last summer that has been 
our secret ambition for some time. 
He cruised in a sailboat from Cape 
Cod to St. Paul by way of the 
Atlantic Coast, Hudson River, 
Erie Canal, Great Lakes, Henne
pin Canal, and Mississippi River. 
He kindly consented to tell us of 
his experiences and his story ap
pears on page 28. The staff de
voured it word for word. We 
hope you enpoy it. 

The new 1936 auto m o b i 1 e ! 
What will it be? What has one 
of the most advanced and alert 
engineering fields to offer the 
public this year? Don Erickson 
has studied pages and pages of 
material direct from the individual 
automobile companies, viewed the 
new models on display in the 
local showrooms, and talked with 
the salesmen. He has written his 
impressions and they appear in 
this issue on page 26. 

Did you know that you are now 
attending the Institute of Tech
nology of the University of Min
nesota? This important change 
in our school took effect on No
vember 1. Freel Mey,ers, after 
personal interviews with Doctor 
Lind, the new Dean of the In
stitute, and Dean Leland, has 
told us just what this itnportant 
change is and how it will operate. 
His article is on page 30. 

We have a new columnist this 
month, Neil (W. Winchell) Her
man. Neil is going to broad
cast the doings of you and me so 
that all may read. Be careful 
what you do or Neil (Peephole) 
Herman will find out. 
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Your Representative 
Did you know that you have a representative in a stu

dent governing body in this engineering school? The 
Technical Commission, little heard of but as sponsor of 
Engineers' Day, is the student government of the Col
lege of Engineering. This Technical Commission is com
posed of the chairmen of the technical societies; A.S.M.E., 
A.I.Ch.E., A.I.E.E., etc. While these chairmen are 
elected to their position by the members of these societies, 
which compose only a small percentage of the engineering 
school enrollment, these men do represent every man in 
the engineering school. They are your representatives. 
If you have any suggestions or any criticisms to make con
cerning this school, bring them to the chairman of the 
society of your department. Prompt consideration will 
be given to it at the next meeting of the Technical Com
mission. 

Now Here's A Book 
By Clifford I. Haga 

Instructor in English 

LAST month I promised to tell you of "a great 
novel." At the time I made the promise, I had not -
read the book, but I had read two or three reviews 

of it by critics in whom I have considerable faith. They 
had praised the book as I have seen few first novels 
praised; "great" was only one of the soul-stirring adjec
tives they used. Well, thought I, it must be great if 
all these fine fellows say so, and I read it. "A great 
novel"-fiddlesticks! 

Consequently, I am more than disillusioned this 
month; I have not only wasted time on a book hardly 
worth it, but I have also lost a good bit of the respect 
I had for some of our better, run-of-the-mill journalistic 
book-reviewers. As for my readers and the promise 
I made them, I can reassure them that all hope is not 
lost. Although I cannot give you a formal eight-course 
dinner, I can dish up a lively picnic lunch. 

A picnic lunch is perhaps an inappropriate name for 
it. I am afraid the principal character in the book I am 
going to talk about, "Life With Father," by Clarence 
Day, would have called picnics "low," for C. Day, 
Esq., was a most proper and violent gentleman who 
hated irregularity, informality, vulgarity, and all the 
other things which are at war with propriety and 
gentility. A violent, irascible, choleric man who never 
got along with anything or anyone, yet a man of charm 
and virtue as both his friends and family could attest. 
He was a gentleman by birth and breeding, an honest 
and industrious businessman, a good citizen, a proud 
and virtuous man full of all the intolerance, obstinacy, 
caprice, selfishness, wrongheadedness, and even cruelty
that the possession of such fine qualities could engender 
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by a sort of perverse reflex. What you will call him 
when you learn to know him depends upon your point 
of view. If you paint him black, it will be because your 
1935 eyes cannot see things as he did with his 1880 
eyes. For my part, I am willing to accept him on his 
own terms as his son does : a good and honest man 
with vast stores of contempt and disgust for a badly
managed world. 

An earlier book, "God and My Father," most bril
liantly pictures the elder Day's irritation at the ways of 
the world. Even God could not escape being called to 
account. Even in prayer, when the suppliant uttered 
that <;tgeless, final cry which is at the core of every 
prayer, "Have mercy," it was a command to stop 
trifling, "Have mercy, damn it!" Such a man in a, large 
house with wife and sons and servants seemed to 
invite outrage and disaster-yet he always comes out 
on top and with our sympathy for him increased. 

Of course he was master in his own house and was 
served with fear and trembling. Yet, fearing his rage 
as they did and trembling when he roared, their wills 
were not always bent to his. Mrs. Day loved him too 
well, and he loved her; the boys admired him, and he 
was proud of them-and there was never an end to the 
pitched battles fought in that self-willed, hot-blooded 
family, 1i.or was there ever any decrease in their respect 
for each other. After all, they were all Days. 

It is Clarence Day's triumph as a raconteur that he 
can tell us all this and makes us share the respect he 
has for his father. The too-hasty characterization I 
have given of Mr. Day has very properly pictured him 
as a quite impossible person. I say "quite properly," 
because I am not Clarence Day. I have not his gift of 
casual, oblique speech, so artlessly eloquent and so 
truly evocative of the whole character and personality 
of a man. Man is not a machine; he is a spirit. And 
it is Clarence Day's genial talent-tolerant, amused, 
sympathetic-which shapes that spirit with subtle cun
ning. If you want to know why Clarence Day n1ade 
"Life With Father" (as well as "God and My Father") 
a successful recapture of the breath of life, go back to 
an earlier book, "This Simian World." There you will 
find contempt expressed with wit, irritation translated 
into humor, rage into sarcasm, and disgust into irony. 
At bottom, father and son are alike. The only differ
ence between them is that, similar though their tem
peraments were, the elder reacted immediately with a 
snort and a roar, with damns as fluent as peas poured 
from a sack, while the younger stoppers his emotion 
and allows it.to exude more quietly and in a form more 
charmingly poisonous. vVit is not supposed to be an 
Anglo-Saxon heritage, but rather a Latin-French gift. 
Humor is our great trump card, the broad effects of 
the ridiculous and the hearty, rib-bursting bellow of the 
slapstick. Clarence Day is unique among American 
writers, for he combines the two-with one hand he 
swings the Paul Bunyan club of humor and with the 
other he darts, feather-light,. steel-strong, the dazzling 
rapier of wit. 

I assume, of course, that you will read all three 
books. I feel sorry for you if you do not-you will be 
missing so much. 
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ALUMNOTES 
H OMECOMING was a reality 

for many of our alums, olcl 
and not so old. For those who 

had the opportunity of coming back 
for a few hours of visiting on the 
campus, there was many a friendly 
greeting of recognition and a renew
al of acquaintances with olcl class
mates and instructors. 

Those who stopp~d in to see old 
friends here and there, left a bit of 
news that in most cases was more 
than welcome. Some have written 
to their former professors of late. 
Some have not been heard from at 
all. All in a11, 'tis news that goes 
betwixt when old friends meet. Just 
what are our alums doing in the 
world at large? 

Milton Bergstedt, Arch. '31, was 
married to Beatrice Johnson, also of 
that class. Beatrice was a former St. 
Pat's Queen. They left for Europe 
on their wedding journey in early 
September. 

Ernest Knuti, engineering pre
legal, spent this last year at the 
University of Helsinki (Helsing
fors), Finland, studying - Finnish 
law. While in Helsinki he married 
an American girl of Finnish descent 
who was a graduate of Smith col
lege. 

An M.E. '35 graduate, Joe Kuns, 
is sales representative for the Bake
lite Company of New York. His 
territory is Minnesota, Wisconsin, 
North and South Dakota, and Mani
toba, Canada. By the way, Joe 
found this job himself by a lot of 
persistent applications and inter
views. 

Here's a record. R. R. Kelly and 
Borton Juell, '26 civils, are working 
for the Public Service Company of 
North Illinois. Kelly has been do
ing sub-station maintenance work 
since 1930. He is married and has a 
boy seven years old. Came up on 
the "400" with about two hundred 
Northwestern students for our 
Homecoming. 

Georg,e A. Maney, C.E. '11, is a 
professor of structural engineering 
at Northwestern University. 

Alice Linsmay.er, Int. Arch. '34, is 
doing interior decorating for her 
father. 

Maynard 
the money 
States Air 
Florida. At 
shine. 

Cooper, C.E. '34, is in 
now with the United 
Corps at Pensacola, 

least, he's in the sun-

Don Pung, Arch. Eng., is with the 
Insulite Company of Minneapolis. 

The Northern States Power Com
pany is having Archie Stone, E.E. 
'35, take a line inventory for them .. 
Archie is making his headquarters 
in Eau Claire, Wisconsin. 

Allen Burnett, M.E. '34, is work
ing for General Electric on special 
equipment for the U. S. Navy. In 
charge of this work is Ray Shep
herd, M.E. '30, Allen says: "I have 
enjoyed one of the most pleasant 
and undoubtedly most educational 
eight months of my life since com
ing to the General Electric Com
pany." 

Thomas G. Thornton, M.E. '33, is 
in the Engineering Department of 
the Carboloy Company. Tom says, 
"At the present I am going to night 
school taking machine shop work, 
with special reference to grinding 
practice. I've discovered that we 
college graduates sometimes don't 
know as much as we should about 
practical shop details." That's a 
good piece of advice for some of us. 

Lawrence Clousing, E.E. '28, Aero 
E. '32, Editor of the Techno-Log in 
'28, is teaching Aeronautical Engi
neering at Northwestern University. 
Lawrence piloted a navy plane up 
here for homecoming accompanied 
by a navy lieutenant. 

Eugene H. Eyster, Chern. '35, is 
an assistant at the California In
stitute of Technology. 

Allen E. Martin, Chern. '35, is an 
assistant at Pennsylvania State Col
lege. 

Of the '35 Ch. E's, Harry G. 
Brown is with the Dow Chemical 
Company of Midland, Michigan, and 
Winston A. Churchill is working for 
Procter and Gamble of Cincinnati, 
Ohio. JohnS. Coppage is with Fire
stone Tire and Rubber of Akron, 
Ohio. C. Gale Patterson is working 
for the Dupont-Remington Arms 
Company in' Bridgeport, Connecti
cut. Arnold F. Sward is with the 
lVI:ellon Institute (Carbide and Car
bon Company) of Pittsburgh, Penn-
sylvania. 1 

Rahlaitd C. Zinn, Aero '34, is em
ployed by the Pan-American Air
lines and is working in their main
tenance office at their Florida base 
in Miami. 

Employment Improves 
The following is the employment status of the graduates of the 

June class of 1934 and 1935. These data are based on information 
or. hand at the present time. Frequently graduates fail to inform the 
Engineering College of their employment and as a consequence these 
records are only close approximations. 

1934 1935 
Per Cent Per Cent 

N a. in Em- Em- N a. in Em- Em
Class played played Class played played 

Agricultural Engineering ..... , 2 2 100 4 3 · 75 
Architectural Engineering . . . . 11 6 54 7 3 43 
Architecture ................. 17 10 59 14 10 71 
Interior .. .. . .. .. .. .. .. .. .. . . 2 2 100 3 2 66 
Aeronautical Engineering . . . . . 31 11 35 22 17 77 
Civil Engineering . . . . . . . . . . . . 37 29 78 33 29 88 
*Electrical Engineering . . . . . . 54 18 33 58 41 70 
Mechanical Engineering . . . . . . 42 25 59 29 24 83 
Chemistry ................... 16 4 25 20 6 30 
Chemical Engineering . . . . . . . . 27 14 52 32 23 72 

Totals ................... 239 121 so 222 158 71 

*One graduate died. 
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• • • neither have we 
You have made great progress in the past 10 years, in your rea,ding and your study. Now let's 

see some of the things the Bell System has been doing in that time. 

~. ·.· Sinc«:f'1925, we've· cut the average time for completing Long Distance 
~ - . ' 

connections from 7~ to 1Yz minutes. We've made the service more im-
, . . \i . ' ' 

mune to weather-~:-. 94% of our wires are now in cable. We've increased 
the teleph_o,ne~s scope about 80%-you can :now reach nearly 31,000,000 
telephones, in every quarter of the globe. 

The next 10 year period ni~y bring equally important advances. That 
is one of the e~m·-present thriHs in telephone work! 

BELL TELEPHONE 
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See for yourself 
how fast you can 

"go home" by tele
phone. Bargain 

rates on station
to-station call!; 
after 7 P. M. 

SYSTEM 
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Coonskin Coats 
(Continued from page 31) 

strikes me as a remarkable piece of statistical gathering. 
The citizens of Ann Arbor must spend money on beer, 
and just how the student beer money could have been 
discovered among the citizen beer money is beyond me to 
understand. It could only have been done through the 
use of 'some instrument able to detect by the feel and 
thickness of a nickd what sort of a man had handled it 
last. Anyway, be;ng thoroughly aroused by this statistic 
I got pencil and paper and did some figuring. Assuming 
there are 5,000 male undergraduates at Michigan, this 
would make the average expenditure' per man equal to 
1478 divided by 5000, equal to $.29. Granting the Michi
gan boys their 29 cents a week for beer, and realizing that 
it is a physical impossibility for Minnesota boys to squan
der mme than $.02863 per week for the beverage, I 
would suggest that this investigation be carried further 
by finding how the Mich. and Minn. boys compare scho
lastically, athletically and socially. Thus would we learn 
not only what is the effect of beer on education, whether 
good, bad or indifferent, but also what is the result of a 
college man constantly having on his mind two dollars;;~I.L~ 
ninety-eight cents in his pants pocket. Otherwise I ca:n't 
see why this last statistic was gathe~ed. '· ·- · · 

K_& E 
SLIDE RULES 

MADE IN U 5 A 

Log Log Trig Slide 
Rule 4090-3 SL with 

K & E ImProved Indicator. 

LIFETIME 
PARTNERS 

... of thousands of engi
neers throughout the 
world. "True" and de
pendable always. 

KEUFFEL & ESSER CO. 
NEW YORK HOBOKEN, N.J. 

CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 

America's foremost ma_nufacturer of Drawinq 

Materials. Surveylnq Instruments and Measurlnq Tapes 

W E got the idea the other day that some of the 
things that happen around and about the Engineer
ing Campus are too good to pass unnoticed, so we 

have made an attempt to assemble and present them to 
you for your owh amusement or embarrassment. All 
comments and contributions will be appreciated. 

* * * 
What price education? Approximately one out of 

e~ery.,,severt' seniors filling out application blanks at the 
information de.sk does not know the name of the degree 
for which he has been stU,dying. Do you? It is rumored 
that every foot of land surrounding the Federal Housing 
Project in north Minneapolis is secu'red under option by 
local enterprising realtors. San Francisco's fourteen hun
dred foot cantilever bridge span will be the longest in the 
world. If all the money placed in all the jackpots on all 
the football games on one week end were placed in the 
same pile it would be a lot of money-also it might pro
vide room space for the Architectural Engineers, who are 
practically in the same fix as the man without a country. 
The difference, we are told, between a Doctor and an Ar
chitect, is that a doctor can bury his mistakes; also the dif
ference between an Engineer and a Forester is ten credits. 

* * * 
You answer these: Who is the pretty brhnette giv

ing Carl Holvick, Alpha Rho Chi heartbreaker, a run for 
his money along with the law school? Where Bob Aslesen 
found the little gal from St. Louis? What a certain Wis
consin lady sees in taking long walks with Gil (ladies' 
man) Bauer? Whether or not the inebriated woman, who 
was going about cutting off the ends of the men's neckties 
Homecoming night, collected enough to comple'te her 
patchwork quilt? Why it is that you can always locate 
an engineer at N ellies or the Larilyn? What teacher of 
higher mathematics wears a hat that looks as if it had 
been handed down for three generations, and whether a 
fund couldn't be established to buy hats for the math de
partment? Also we would like to know if there is anyone 
who wot:1ld enjoy having his home practically in the mid
dle of a railroad yard, which was approximately the im
pression conveyed by a local professor, who is a promi
nent authority on the subject of housing? 
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W INTRY blasts and November football days her
ald the entrance of the overcoat with changes in 
style m an article of apparel which is assumed 

by many to be unchanging 
in design or color. The uni
versity man with an eye for 
color will heartily approve 
of the bolder designs, plaids 
and checks, which will ad
vance in importance this 
winter. This has been caused 
largerly by the return in 
fashion of the ulster. For 
football games, winter 
sports, and for town wear as 
well, the ulster is in great 
demand. One model is a 
do u.b 1 e-breasted, raglan
sleeve coat with a semi-con
vertible collar and a two
piece half-belt. An additional 
feature is a deep center vent. 
Another ulster features a 
four-button double-breasted 
coat with large lapels and 
collar and a half belt. The 
guard's coat, named in hon
or of the Royal Guards Reg
iment, this year is regaining 

its popularity. For day-time wear it is very smart 
and as a formal dress coat for evening wear it's "top's." 
It is double-breasted, cut long, has a half-belt and an 
inverted pleat in the back. Blue is the predominating 
color, and practically the only one worn. The great 
coat, because of its comfort and room and also because 
it accentuates the width of the shoulders, is extremely 
popular with college men, One model shows a yoke 
back with a deep center inverted pleat running from 
the yoke to the bottom. It has an all around tie belt. 
Color and life feature the mufflers for this fall and win
ter season. It is quite important and necessary that 
there 'be color to the winter ensemble and the well-

dressed man has turned to the 
muffler to add that certain 
sparkle. For the town ulster 
printed wool, wool plaid, and 
printed polka dot mufflers are 
very good. Hound's tooth 
checked woven wool, striped 
knitted wool, and crocheted 
silk mufflers are worn with 
the guard's coat, and for the 
great coat, printed wool, hand 

woven plaited wool, and printed silk mufflers are quite 
corr'ect. 
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Flanders, National President., 
Visits .Local A.S.M.E. (:hapter 

Ralph E. Flanders · .. 

On tour of student branches, Ralph 
E. Flanders, national president of 
senior branches of the A.S.M.E., vis
ited the local mechanicals Thursday, 
Nov. 14. The meeting was held in 
the Union at 2 :30 p. m., all M.E. 
classes being excused for the after
noon. The Minnesota chapter held 
one of several receptions planned for 
Flanders and other senior officials by 
chapters throughout the country. 

Flanders, also head of a Vermont 
machine company, spoke on "The En
gineer and Social Progress," and dis
cuss~d recent happenings in the soci
ety's affairs. 

Following the afternoon reception, 
many student members attended the 
evening dinner meeting of the senior 

Have MILLER Bind 
Your Reports and Notes-

It will Simplify 

Your Study Problem 

E. H. MILLER 
.1326 4th St. S.E. 
Minneapolis, Minn 

Minnesota section at the Union. Flan
ders also spoke there. 

Appointed to serve on the Business 
Advisory and Planning council by 
Secretary of Commerce Roper,, Flan
ders has devoted a large amount of' 
time and effort to the welfare of the 
engineering profession. With the 
Jones and Lamson Machine Com
pany, Springfield, V e:rmont, of which 
he is president, he has attained a 
reputation as national authority on 
machine design and construction. 

Two Technical Films 
Shown to A.I.E.E. 

After an organization meeting and 
the national convention, which 5 stu
dents attended, the local student chap
ter of the A.I.E.E. held its second 
meeting October 31. Two technical 
films, on automatic synchronized con
verters and vacuum tube synchroniz
ing equipment, followed the business 
meeting. The last meeting was an in
spection trip, Nov. 12. 

Hugh Laing, senior; Frank Parker 
junior; and Wilfrid Brierley, sopho~ 
more, were appointed to the e:x;ecu
tive board. William Brastad, chair
man, and Prof. John H. Kuhlman 
faculty adviser, reported on th~ 
A.I.E.E. Great Lakes convention. 

At the national convention at Pur
due Oct. 24, ·two papers ~ere pre
sented from Minnesota, one by Bras
tad on the "Aluminum Electrolytic 
Condenser," and the other by Cyril 
Baranovsky on "Radio Frequency 
Sidebands." 

A. I. Ch. E. Holds 
First Meeting 

The American Institute of Chemi
cal Engineers held a smoker in the 
Minnesota Union at 8 p.m., Novem
ber 6. The meeting was the first one 
this year and was well attended. 

Dr. Mann gave the opening address. 
He encouraged membership in the A. 
I. Ch. E. by explaining the value of 
the Institute in establishing contacts 
and in learning facts from men in in
dustry. 

Mr. Grove, new Chemical Engineer
ing instructor from North Carolina 
gave a talk on the development of th~ 

A. I. Ch. E. at Raleigh. The chem
ical engineering developments of 
North Carolina and their relationship 
to his university were discussed by 
him. He also told of th.e way in 
which chemical engineering was rep
resented by a state. fair booth spon
sored by the A. I. Ch. E. of Raleigh. 

A "highly technical" movie of two 
negro comedians, and paper read by 
Willard Stinger furnished much 
amusement. Stinger's paper was on 
research of the physical and chemical 
p1 operties of woman. and . of a kiss. 
Two young girls entertained the In
stitute by singing and dancing. They 
gave three numbers in costume. 

Harry Cottingham, president of the 
local society, outlined the plans 'of 'the 
Institute for the year and announced 
plans for a chemical dance with Ralph 
Oace as chairman. After the pro
gram a lunch consisting of doughnuts 
and cider was served. 

University Tests 
Concrete Pavement 

After ten years of service, the 
paving on 17th Avenue S. E., by 
the Administration and the Engi
neering Buildings is being drilled 
and tested to determine its durabil
ity under service. This paving is 
made up of many different sections 
of concrete, each section differing 
from the others in the percentages 
of cement, gravel, etc., used. 

Two samples of each section are 
taken by drilling out a core from 
the pavement with a specially de
signed machine. These cores are 
taken to the Experimental Engi
neering Building and are capped 
with a hot, plastic mixture of sul
phur and lime-stone dust. After 
the cores have been capped on both 
ends to the depth of _0 inch with 
the lime-stone and sulphur mixture, 
they are placed in an oven and 
baked for several hours at a tem
perature· of 270° F. This solidifies 
the caps and gives a flat surface to 
the two ends of the core, thus pre
paring it for the testing machine. 
The baked cores are taken to the 
com pression testing machine and 
are tested separately for compression 
strength. A small scale which is 
attached to the machine measures 
the compression in pounds. The 
readings, together with the recorded 
composition of the sample, are filed 
away for future reference. -
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• THE gentleman pictured above if';! a great advertiser, but the results are 
not always satisfactory-to him . 

• IF you have an advertising problem or a printing job that's bothering you, 
we'll be only too glad to talk it over with you any time . 

• WE have unusually good facilities for producing satisfactory results. 

Bruce Publishing Company 
Minneapolis .. Saint Paul 

NEstor 2642 ~ NEstor 2641 
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We Do Not Advertise to Increase Our Sales 

BUT 

To Assure Our Patrons That We 
Desire to Maintain a Willing 

and Unselfish Service 

THE ENGINEERS' BOOKSTORE 
Cooperatiy~ly Maintained by 

ARCHITECTS, CHEMISTS AND ENGINEERS 

GOPHERS 

TEA ROOMS 

Pagoda Tea Room 
505 Washington Ave. S.E. 

Ann Unger's Tea Shop 
629 Washington Ave. S.E. 

• 
CAFES 

College Club 
Oak and Washington S.E. 

Gopher Cafe 
Ninth and Hennepin 

Patronize Concerns 

Advertising in the Techno-Log 

They are interested in 

'serving technical .students 

CLOTHIERS BOOKSTORES 

Juster Bros. Engineers' Bookstore 
43 So. 6th St. Main Engineering Bldg. 

Standard Clothing Co. U. Trading Post 
1407 University Ave. S.E. 525 Washington Ave. S.E. 

• 
DRUG STORES • 
L. F. Brown 

BOOKBINDERS 600 Washington Ave. S.E. 

Campus Pharmacy E. H. Miller 
500 Washington Ave. S.E. 1326 4th St. S.E. 
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NO CITY MORE THAN A DAY AWAY .. • • 
This Quick, Convenient, Comfortable Way! 

\Sample schedules from Twin Cities) 

WINNIPEG-less than 4 hours! CHICAGO-commuting service! 
Leave Twin Cities at 9:15 A.M., Three round trips daily. Leaving at 
arriving at 1:25 that afternoon. Re- 8:00A.M., 3:50P.M. and 8:25P.M. 
turning, leave at 3:05P.M., and ar- Retut·n trips al'l'ive at Twin Cities at 
l'ive home at 8:30 that evening. 9:15A.M., 12:25 P.M.,and10:45P.M. 

ROUND TRIP $35.00 Less than 3 hours one way. 
ROUND TRIP $30,00 

SEATTLE-half a day ! 
Two round trips daily. Leave hm·e 
at9:15 A.M. for7:25 arrival that even
ing. Or take the overnight trip 
which leaves Twin Cities at 11:00 
P.M., arl'ives Seattle next morning 
at 8:50 .. Convenient return trips, 
both daytime and ovm·night. 

ROUND TRIP $136.00 

NEW YORK-less than 8 hours! 
New through service makes direct 

. connections at Chicago with Ameri
can Airlines, TWA, and United Air 
Lines. Example: leave Twin Cities 
8:00A.M., al'l'ive New York (Eastm·n 
time) 4:22 that afternoon! Many 
other fast, convenient connections, 
both ways. ROUND TRIP $116.31 

In Minneapolis call: BR 3141 or DU 9311. -In St. Paul: GA 1718 or RI 4·500 

MODERN SHIPS ••• COMFORTABLY WARMED 

NORTHWEST· AIRLINES 
SEATTLE • SPOKANE • BILLINGS TWIN CITIES • MILWAUKEE • CHICAGO 
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G-E Campus News 

PATENTED LILIES 

WHEN left to their own devices, regal lilies get 
themselves all spattered by yellow pollen. 

It's a messy business-like a man in a white linen 
suit spilling egg yolk all over his vest. So the florists 
have to watch these blooms carefully and pluck 
the pollen-laden anthers before they have a 
chance to burst. 

In the General Electric Research Laboratory, 
C. N. Moore, Dartmouth, '05, has for years been 
investigating the biological effects of x-rays. Among 
other things, he treated 75 regal-lily bulbs with 
varying amounts of x-rays. Untreated bulbs of the 
same batch grew up normally. Among the treated 
bulbs, there were some monstrosities and some 
apparently normal flowering plants. The results 
were different the next season. The progeny of two 
of the bulbs that had received 30-second doses 
of :x;-ra,ys produced flowers with nonshedding anthers. 
Ea~h year the new strain has continued true, and 
the' nonshedding property is considered a fixed 
characteristic. The Roentgen lily, as it is called, is 
now established as a variety of regal lily. 

AWARD FOR COURAGE 

JN the face of a difficult and serious competitive 
situation, the entire personnel of the Tennessee 

Electric Power Company, of Chattanooga,. under the 
leadership of its president, proceeded to develop 
one of the most unique sales programs ever carried 
out by an American public utility. Every individual 
in the .organization, regarqless of position, became 
a salesman .for . the .co~pany's kilowatt output. 

One of the bases of this program was a substantial 
reduction of rates. The result was a great increase 
in electric-appliance sales, and a 26-per-cent increase 
in residential consumption. 

The company co-operated in the sale of appliances 
with dealers, with the TV A, and with the EHF A. 
Its industrial department has been at least partly 
responsible for the location of 29 additional indus
tries, employing 1995 workers, in the territory it 
serves. 

For these accomplishments, the Tennessee Electric 
Power Company received the annual award for 1934 
of the Charles A. Coffin Foundation, which was 
established by General Electric in 1922 in honor 
of its first president. The award comprises the 
Charles . A. Coffin gold medal, a certificate, and a 
check for $1000 to be deposited in the treasury of 
the utility's employee welfare association. 

GOOD-BYE, GARBAGE CAN 

THE oil furnace has placed the skids under the 
ash can. And now, a new device developed in a 

General Electric laboratory promises to do away 
with the garbage can. This new device, operated by a 
;,.i-horsepower electric motor, grinds the waste food. 
Grinding knives made of Carboloy-a metal next to 
diamond in hardness-shred all types of waste food, 
including bones and other hard substance. The only 
things it cannot handle are glass and tin cans. 
Reduced to a fine pulp, this waste is flushed by 
water into the sewer. 

The grinder is simple to install and operate. 
The entire unit weighs about 75 pounds, and ma:y 
be installed under any style of sink as a part of the 
outlet plumbing. The hopper inlet is covered by a 
perforated cap, flush with the sink bottom. When the 
hopper is full, all one has to do is turn a handle 
which projects conveniently from beneath the sink. 
This closes the hopper and starts the grinder. 
In the average family, the grinder will operate not 
more than five minutes a day, and its average cost of 
operation per month will be about one-half that 
required for operating an electric clock. 

;;"'-, 96·179DH 
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On the installation shown above, the contractor fabricated 
by oxy-acetylene cutting and welding the bends, reducers, 
and other specials in his shop and installed them with 
tie-in welds on the job. The lines and bends were in
stalled with a proximity which would have been im
possible by other methods of joining. The insulation 
contractor estimated a 30 per cent saving on insulation 
labor because it was a welded installation. 

OxWELDED. PIPING SYSTEMS 
. . . are easier to install 
and cheaper to maintain 

e The economy of oxy-acetylene welded piping for power or 

domestic and industrial heating purposes extends all along the 

line. Oxwelded piping systems are cheaper and easier to install, 

and, once installed they are leakproof and lasting. There are no 

maintenance expenses on a system put in by this modern process. 

Let Linde Help You 

The Linde organization can help you with your welded piping 
projects from the first blue prints to the finish of the actual 
installation. Linde customers benefit from the closely coordinated 
research, development and field engineering facilities of the Linde 
organization. The Linde representative, who assists you as a part 
of Linde Process Service, makes the results of this research, de
velopment and field experience available to your organization. 

You can arrange for this cooperation by communicating 
with the nearest Linde Sales Office or with 30 East 42nd Street, 
New York, N. Y. Address: The Linde Air Products Company, 
Unit of Union Carbide and Carbon Corporation. 

LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES F R 0 m Ll n IJ E UNION CARBIDE 
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T HOUSANDS of copies of this new 

Dowmetal book, "Industry's Lightest 

Structural Metal" were distributed at 

the National Metal Exposition held in 

Chicago. If you have not seen it, write 

for your copy. It suggests uses, discusses 

methods of working and finishing, and 

lists available forms. 

New uses are being discovered for Dow

metal almost daily. When the question is 

"Still too heavy?" Dowmetal invariably 

supplies the answer to weight reduction. 

Much interesting and valuable information · 

is contained in this new 

Dowmetal book. Most 

of it is non-technical. 

SEND FOR 
YOUR COPY 

THE D 0 W CHEMICAL COMPANY· MIDLAND, MICHIGAN 
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Seventeen Victories 

"Hello, Glenn." 
"Hello, Stone." 
"Say, have you got that Steam assignment for today?" 
"Yeah." 
"I haven't. How the heck do you spend all your time 

on the football field and yet get all of your assignments 
in when they're due? What do you do, budget your 
time?" 

"Sure, first football and then studies." 
"It is really the fall quarter that is toughest though, 

isn't it?" 
"Spring quarter is a little tougher I believe. Of course 

we do not make trips, but we have scrimmage every day, 
while in the fall we have only signal practice between 
games, so the fall quarter is really easier than the spring 
quarter." · 

"Yes, but how do you study when you come home from 
football practice? Aren't you tired and sleepy?" 

"Some, but I am afraid that.! would not be able to study 
if I could not get some exercise." 

"A sport for relaxation-is that the idea?" 
"That's right;" 
"It clears up the befuddled mind when it is full of cal

. culus ?" 
"That's just about it." 

By Glenn Seidel, M. E. '36 
with Wayne Stone, M. E. '36 

"Say, Glenn, what does a quarterback 
think about while he's out there quar
terbacking in front of fifty thousand 
spectators with sports experts and 
thousands of radio .listeners eager to 
criticize his next decision?" 

"We don't pay much attention to the 
crowd. You hear a lot of noise but 
don't pay much attention to whom it is 
for. Cheers don't mean so much
sometimes they only make it harder to 
hear the signals. Of course they would 
be missed if they were not there. The 
crowd seems to do something for the 
team to make them play better- football. 
A game with only a few spectators 
would not be nearly as good as if there 
were a large crowd, because even though 
we don't consciously notice the crowd, 

it has an inspirational effect on the player." 
"But aren't some of the players afflicted with . that 

malady sometimes known as 'stage fright'?" 
"I don't think so. It might a little the first time they 

get in the game. I started my first game in my sopho
more year against North Dakota and I am rather hazy on 
the events of the whole game. It is rather like a dream. 
I do not know whether it was the crowd that had me 
scared or just the fact that I was starting a football game 
for a Big Ten team." 

"Do you have a general plan for a game before you 
start it?" 

"We have somewhat of a plan depending on what 
scouts have said that the other team will probably do, 
but this plan is rather sketchy and is liable to be junked 
at any time during the game when it appears that the 
plan is not working properly." 

"How about ·the individual plays, Glenn? Are they 
all touchdown plays or are some of them setups for other 
plays?" . 

"Every play we have is a touchdown play. Some 
coaches put in plays that are not-plays, for instance, 
to gain only a few yards. Under Bernie's system every 
play is a touchdown play if properly executed. But the 
other team is trying to execute their defense perfectly too 
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-and at the same time. There are eleven men trying to 
make a touchdown and eleven men trying to stop it. If 
a majority of the offense succeed in 'coming through, you 

·will get a touchdown; if the majority of defense succeed, 
the offense is stopped." 

"What about the psychology of getting a touchdown in 
the first few minutes of the game? How does it affect 
the spirit of the two teams?" 

"In 1933 we used to score in every game in the first 
three or four minutes, but then we would let down. 
Then sometimes the other team would score and we could 
'not pep up again. If you happen to meet a team keyed 
up it is a good thing to score right away, because it takes 
the edge off from them. Last year the Iowa team was 
all keyed up. They were keyed up so much that they 
did not know what was happening. We scored right 
away and ran up a 34-0 score in the first half. The sec
ond half Iowa had cooled down a bit and came out and 
played us even." 

"I suppose one of the toughest obstacles in maintaining 
a championship rating is the fact that every team you play 
has been pointing for the game with Minnesota and is 
keyed to the highest pitch when the game starts." 

"Yes, all the teams point for the team that happens to 
be on top. They all want to knock the top team off from 
its perch." 

· ''How do yoti think we compare with the East in foot
ball?"· · . 

"Of course I have lots of ideas about that. We 
naturally think the Big Ten comp~tition is the toughest; 
however, we have played Pittsburgh and Nebraska, and 
they both have been plenty tough. Tulane did not seem 
so hard, but they had a strong team. Major Griffith 
mentioned recently that Big Ten teams had an average 
of winning about 70 per cent of all intersectional games. 
This indicates that the average Big Ten teams are 
stronger than the average teams of other conferences." 

"How about Bernie Bierman, Glenn? Is he a pal or 
a tyrant to the players?" 

"Bernie's every bit a friendly coach. He does not use 
profanity on the field. It's his personality that puts him 
across. He is quiet but he has something that makes the 
boys work for him." 

"He ranks about top among the coaches now, doesn't he?" 
"In our opinion, yes-and I think this opinion is prev

. alent nationally." 
"Do you think it is due to his 

ability that Minnesota has 
made this football record or 
is it the exceptional material he 
has had to work with?" 

"His coaching ability is of 
course the greatest reason for 
this team being on top; how
ever, I believe that the team 
would be a good one under any 
coach. There is much natural 
ability on the team, but Bier
man has developed and com
bined this ability into a cham
pionship team." 

"From the: stands it always 
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looks as if the team has a marvelous ability to come 
through in a pinch. What causes that?" 

"That is the spirit of the squad. It is something out 
there. When the going is tough they go a little bit harder. 
The tougher it is the better they like it." 

"Do you think then, Glenn, that the Gopher spirit 
among the boys is superior to the spirit in other teams?" 

"There must be other teams that have' it. Take the 
three or four top teams-they must have that spirit. If 
they haven't they probably would have lost at least one 
game." 

"What is the attitude of the boys down there when on 
the field? How do they act?" 

"They don't do much talking. It depends on the in
dividual a great deal. Bevan had a lot of fun but he was 
very serious too. Roscoe is another kind. He plays very 
good football but he doesn't take it very seriously. In the 
Tulane game wl).enever we took time out he was trying to 
convince me we should go out pheasant hunting Sunday." 

"What do you think of the prospects for next year?" 
"They look good to me. It looks as though we should 

have another championship team." 
"How about the field judges, Glenn? We hear a lot 

about unfair judges. Are they pretty square in their deci
sions?" 

"As a rule, yes." 
"Can the judges influence the result of a game much by 

unfair decisions?" 
"Yes, they can make it pretty tough for a team. For 

instance, off-side decisions are hair-line decisions. If the 
judges are biased they man make it hard for a team. In 
fact, most decisions are hair-line decisions, like roughing 
and interference on passes." 

. "But do the decisions· usually break about even?" 
"Yes, if the officials are square, and most of them are." 
"Are the officials friendly on the field?" 
"Yes, they're human. In the Michigan game, Masker, 

of Northwestern, was the referee. Bernie kept shooting 
kids in. Gmitro would make a long run, then Thompson 
wovld run for a touchdown, then Roscoe would throw a 
pass and Le Voir would catch it and go thirty yards more. 
Just before· the half Masker came running up to the side
lines. He had had to follow those boys every time they 
made a touchdown, and was puffing. He called in, 'For 
God's sake, Bierman, don't send any more of tb.ese fast 
halfbacks in. I am all tired out.' " 

-:-Minneapolis Journal Photo. 
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37~ Miles of Tunnels 
In Twin Cities 
Sewage Project 

In a future issue a second article will present the layout 
and methods to he used at the treatment and disposal 
p~ant. The author wishe,; to thank Mr. C. C. Wilhm·, 
chief engineer of the Mi~~~ap~lis~S~i~t P~ul Sanita1T . 
Distdct, for his kind assistance in furnishing informa
tion and photog1•aphs 1·elative to the project. 

UNDER a Public W arks Administration fund of 
$18,048,000 provided in the fall of 1933, the Minne
apolis-Saint Paul Sanitary District is progressing 

rapidly on its immense project of providing 49,000. feet 
of sewage interceptors and a· disposal plant to treat the 
sewage. of the Twin Cities. The estimated total cost has 
since been reduced by $2,500,000 through the ·adoption of 
a new disposal treatment. To complete the system the 
city of St. Paul is constructing 14.2 miles of connecting 
tupnels for its exclusive use, and Minneapolis is building 
14 miles of tunnels and 4 miles of open cut, enclosed con
ductors on the surface. 

At the present time approximately 60 per cent of the 
tunneling to be used jointly by the two cities has been 
completed, and 88 per cent is now under contract. The 
disposal plant and the tunnels used jointly are constructed 
by the Sanitary District, while each city must provide 
those interceptors which it will use exclusively. The en
tire project is to be completed in 1937. 

The progressive canalization of the Mississippi River 

Rubber-fitted booster pumps at a tunnel portal; de
veloped for use in the hydraulic removal of sandstone 
muck. 

By Lloyd Bredvold, C. E. '37 

has been making constantly more objectionable the dump
ing of untreated Twin City sewage into the river. Tradi
tional rivalry between the cities prevented a joint disposal 
system until the state board of health in 19'33 ordered 
that the discharge of raw sewage be stopped. In Oc
tober of that. year the Minneapolis-Saint Paul Sanitary 
District was created to take over the work of the Metro
politan Drainage Commission, and a definite plan of proce
dure was adopted. Construction was begun July 13, 1934, 
after obtaining a loan from the federal PW A, part of 
which was an outright grant. · 

The construction work under the direction of the dis
trict consists of a 9-mile trunk interceptor beginning near 
the Town and Country Club, at the western limits of St. 
Paul, and passing under the heart of the city. Compris
ing this sect!on are two open-cut box sections, 2,500 and 
6,100 feet long, where the tunnel grade lies near or at the 
surface; one 600-foot inverted siphon under the railroad 
tracks near Dayton's Bluff in St. Paul; and 39,570 feet of 
elliptical or circular (contractor's choice) tunnel having an 
interior diameter of 11 feet 3 Yz inches to 13 feet 10 inches. 
Nine firms hold contracts for tunnel sections, with two 
contracts still to be let. The average is from $300,000 to 
$600,000. The accepted bids have averaged 3 per cent 
less than the .preliminary estimates. 

St. Paul has 75,000 feet of interceptors to construct, all 
in tunnel. Varying in size and shape, the largest is a 5 Yz
foot concrete7lined elliptical section. Built in sandstone, 
some of the smaller tunneis are lined only in the lower 
half or in the invert. This work is all clone by contr;:tct. 

Minneapolis,, following an established practice, is doing 
its construction work by day labor. Its interceptor sys
tem consists of 14 miles of tunnels and 4 miles of open 
cut. The largest tunnels are 9,Yz-foot elliptical, and the 
smallest, 3 Yzx6 feet, all concrete-lined. 

Underlying the Twin Cities is a bed of St .. Peter sand
stone, ideal as a material through which to tunnel. It is 
very stable when' undisturbed, and requires a relatively 
small amount of''support. All of the St. Paul and Minne
apolis tunnels tra~erse this sandstone, but part of the 
district's tunnels''"lie in glacial drift (material deposited 
by glaciers, 81:1ch as clay, sand, and boulders). The 
cost of driving a tunnel through this drift approximates 
two to three times that of a tunnel through sandstone. 
Whereas the standstone is comparatively stable, the drift 
exerts a tremendous pressure on the tunnel lining. This 
is aggravated by the ground water, the main tunnels 
running below the water level. From a geological stand
point, there have been ho particular difficulties. An in-
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Reinforcing steel in a 13 foot-3 inch semi-elliptical tunnel section 

teresting point in the Minneapolis tunnels was the discov
ery of several large caves in the limestone. One of these, 
reported to be 600 feet long, was intersected near its roof 
by the tunnel, and was subsequently filled with excavated 
material which would otherwise have been taken to the 
surface. 

At designated locations, shafts are sunk to the level of 
the tunnel, and headings are driven both ways from these 
shafts, which are concrete lined, 11 feet 6 inches interior 
diameter. The maximum depth of the tunnel from the 
surface is 225 feet. After completion of the tunnel, the 
shafts will be covered with concrete slabs and used as 
entrance-ways through which to lower boats to the tunnels. 
Periodic inspection of the interceptors will be by boat in
side the tunnels. 

On most of the jobs, the heading-and-bench method is 
used for excavation. In advancing the heading face, the 
first step is to undercut the face with an air saw. This 
is a high-pressure jet attached to a }<1: -inch pipe, and may 
have one or more fingers. The facility with which this 
saw cuts a slot through apparently hard rock is amazing. 

After the horizontal cut has been made, sharp-pointed 
air chisels cut off slices of rock which disintegrate to fine 
sand. As the heading advances, 3xl0-inch timbers, laid 
flat, tightly jointed, and in five segments, are placed in the 
arch. They bear on a wall-plate set on the bench. Some 
of the contractors use semi-circular steel channel ribs 
carrying 2~inch lagging for roof support. 

A narrow ditch is carried along the heading floor, 
through which the sand muck is flushed from the heading 

·face back to a collecting pool beyond the bench, usually 
about 30 feet. In many cases the flow of water from 
seams in the rock carries the sand to the pool, but usually 
water from a hose is used. 

The bench is advanced along with the heading progress 
in much the same manner as the heading. A wide 
shoulder is left along each wall to support the arch tim
bering. These shoulders are removed when the walls and 
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floor are trimmed. At that time, 24-inch drain tiles are 
laid in a trench in the floor to remove ground water. In 
places the inflow of ground water has exceeded 4,000 gal
lon ·per minute within 100 feet of the shaft. 

Contractors, taking advantage of the characteristics of 
the sandstone, have developed an unusual method of muck 
removal. The rock is easily broken clown . to a fine sand 
with air chisels, spades or by blasting; the sand is then 
mixed with water and can be pumped through long pipe
lines to the portal. Booster pumps lift the mixture to the 
top of the shaft, where the water drains out and the sand 
is loaded in trucks and hauled to the dump. Experiments 
with a vacuum-type steam pump proved the method 
feasible, and centrifugal pumps, fitted with rubber bear
ings, rubber impellers mounted on steel disks, and rubber
lined casings, were installed. The metal parts of the stand
ard pumps wore out very quickly under the abrasion of 
the sand, necessitating the 'use of the rubber-lined equip
ment. 

The pumps are rail-mounted and located at the collecting 
pools. They have a net capacity of 400 gallons per minute, 
after allowing 100 gallons per minute for water lubrication. 
Electrically operated, the motors used are from 30 to 50 
horsepower, depending upon the length of the pipeline. 

Tunneling in glacial drift differs from tunneling in 
sandstone in that the spoil, water-saturated clay, must be 
carried to the shaft in rail clump-cars or on conveyors. 
In one of the headings, a power shovel is used to load the 
cars, which are pulled to the shaft elevator by a small elec
tric locomotive. Trucks at the surface haul the muck to 
the dump. 

Steel liner plates are used in the tunnels through drift 
from the shaft at Pine and Grove Streets in St. Paul, 
instead of timber roof supports. These plates are bolted 
together through flanges, and are then blocked away from 
interior circular steel I -beam ribs spaced about 16 inches 
apart. The ribs remain in the concrete wall, serving as an 
addition to the standard steel reinforcement. 

In the drift the tunnels are lined with 26Yz inches of 
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reinforced concrete. In sandstone the walls are onl,y 12 
inches thick. The increased strength is necessary in the 
clay because the material does not have stability, and con
sequently creates a tremendous pressure on the lining. In 
sandstone tqe lining is steel-reinforced to allqw for tem
perature changes and for the weight of about 15 fept r.f 

rock directly above the cut. A tunnel through sand~, . 
tends to assume the shape of a Gothic arch, since t1 :t i'l 
stru~turally the most stable form for such a matei·iaf 
The rock between the circular section of the tunnel and the 

·arch which it would assume would therefore bear cin the 
lining wall, and must be supported. 

The metal interior forms for the walls are placed with 
rail-mounted jacks. The floor cir lower section of the tun
nel is first placed, and then the walls and arch are filled 
by pneumatic guns. In the smaller Minneapolis tunnels, 
pumping the concrete into the forms has been very suc
cessful. External vibrators are used on the forms to in
crease the density of the concrete, which is hauled to 
the forms in small rail dump cars. 

Specifications call for 3,300~pound-test concrete, with 
one. part cement to 5,0 of mixed aggregate. Water is 
limited to six gallons. The contractor may use whatever 
proportions he wishes of coarse and fine aggregate, but 
must meet the specifications. The concrete is about half 
transit-mixed and half ready-mixed. 

The open-cut conduits are rectangular in cross-section, 
and· are divided into two barrels. The inverted siphon 

'consists of a rectangular tube divided into three barrels . 
. This. division: simplifies separation of the sewage into the 
two complete treatment uriits at the disposal plant.· 

The grade of the main system varies from 0.45 to 0.69 
feet per 1,000 feet, in the various sections, which will pro-

. duce a flowage velocity of . .3.7 feet per second. The 
volume of sewage to be handled when the system is opened 
will be about 100,000,000 gallons per day, divided apprmd
m?-tely ·two to one between Minneapolis and St. Paul. The 
t ·.nels an sufi:icient size to handle the flow until 1970, 
"' which·''"""· the estimated volume will be 170,000,000 
gallons per day. The maximum capacity of the ~ystem is 
610,000,000 gallons per day, but allowance must be made 
for storm water. The main interceptors and the disposal 
plant will be permanently maintained and operated by the 
Sanitary District. For the first 10 years the assessments 
against Minneapolis and St. Paul will be based on the total 
property valuation of ea:ch. It will be a uniform charge 
upon the entire district. Subsequently the costs of opera
tion, maintenance and repair of the sewers used jointly 
will be allocated in proper proportion to each city within 
the district ·on the basis of the total volume of effluent 
contributed by each city. Property owners and industries 
will be charged by direct assessment, depending upon the 
volume and type of sewage of each. Undoubtedly the 
rental charge will be handled much the .. same as w~ter 
bills. It will approximate $1.25 per capita per year. 

·At the present time 2,200 men are employed on the 
project, with an engineering and supervisory staff of 98. 
The work of the Sanitary District is under the direction 
of C. C. Wilbur, Chief Engineer, and the sewers used 
exclusively are under the direction of the City Engineers, 
Fred T. Paul of Minneapolis and George M. Shepard of 
St. Paul. 

The disposal system will utilize the present sewer system as feeders for the interceptors 
now under construction. 
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A good many years ago I took a 

Th 
trip through England, .Holland, and 

e Belgium on a bicycle. I suffered un-
. der a delusion irt those days' to the 

effect that a man ought to know each 
morning where he would be that night. (I am speaking 
of travel, understand.) I soon realized my mistake on 
this ride. The way to travel on a bicycle, I found, is 
with the wind. If the wind is from the south at break
fast time, go north; if it reverses itself at lunch, return 
south. Thi~ is the method I followed, and never before 
did I travel so far with so little effort. Since then I 
have· always traveled this way, and I recommend it to 
anyone intending to go places, whether by foot, hitch 
hiking, blind baggage, or in his own car. 

Let me illustrate. About the first of last September I 
left a place called Houlton, on the eastern border . of 
Maine, bound for Minneapolis. From Houlton I followed 
the Penobscot River south to its mouth in Penobscot Bay. 
North I then ~ent to Moosehead Lake in northern Maine. 
South from then: to the White Mountains of New 
Hampshire. North to Burlington, Vermont. Through the 
Adirondacks of New York and south to central Penn
sylvania. North to Niagara Falls, into Canada, and on to 
Toronto. North to Lake Nipissing in northern Ontario. 
South to a place called Port Alexander on the Ottawa 
River. North to North Bay. And from there, for a 
change, I ran due west to the Soo. I did not veer north 
or south off this last stretch because there are practically 
no roads to do it on. And as it was then very near the 
end of September I came direct from the Soo to Min
neapolis. It took me a month by this route to come 
from Maine to Minneapolis. For future engineers the 
lesson here is, when laying out transcontinental roads 
for travelers like myself, never to make them straight 
when it· 1s possible to make. them crocked. 
' ' ' 

One advantage of ,taking the long 

way home is that the traveler un- w 
doubtedly sees more. For instance, ay 
for the first time I. experienced this · 
summer life on a ferry boat in .a 
storm. The particular ferry boat of which I speak is 

' one that transports autos and passengers across l:ake 
Champlain from Vermont to New York. As far as I 
know there are no names for the landing places of the 

' ferry, and thel"e is no reason why there should be, be
cause there isn't a house in sight at either spot. When 
I arrived at the landing on the Vermont side I found 
nothing bitt wind, rain, and a small stand dedicated for 
the purpose of keeping magazines, candy bars and hot. 
dogs from getting wet. Out on t~e lake nothing was to 
be seen but foam, fog and seagulls. 

It was almost an hour before the boat appears:d, com
ing from the New York side, and those people who have 

' ' 
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never seen a ferry boat pitch and roll in a 1:ough sea 
have yet to see something. In the new era which is 
approaching they may streamline all ferry boats,.,1,4~:ut 
this one was built on the model which has prevailed in 
ferry boats for the last century, and was wider than she 
was long. This shape doesn't make for speed. Ferry 
boats always look to me as if they were built by the 
mile, and cut off in lengths as ordered. 

\Vhen we started on the voyage for New York there 
was one other car besides mine aboard, and I parked 
next to the engine house, on what sailors call the lee 
side. This is the side .where the wind is not, supposedly. 
But there was plenty of water and plenty of smell of 
gas engines. In stormy weather these ferry boats exude 

much gas in order to 

Longest 
keep from sailing back

' wards, and what between 
the gas and the way the 
old ship kicked up her 

heels when the waves hit her I thought for a while I 
might enjoy a touch of that sickness which is supp~sed 
to be reserved for ocean voyages. My final thrill· came 
when I paid the fare at the end of the journey : one dollar 
and a half. Ah this same rate per mile I later figured it 
would cost a man three thousand dollars to cross • the 
Atlantic. Ferry boats may not be much for beauty, but 
they ought to be good providers for their owners ... 

Another thing I saw on my way home this sumn;er, 
even mor-e remarkable than a ferry boat on a stormy sea, 
was-or were-the Dionne quintuplets. Their home is 
just a few miles from North Bay, Ontario. At eleven 
o'clock of a fine September morn I saw them. Twice a 
day, at 11 a. m. and 3 p. m., they appear before their 
public, each held aloft by . her nurse. A building has 
been put up for. them, and in front of it is a great park
ing place for the cars which come from all over creation 
bringing those who want to see five little girls born at 
the same time of the same mother. There were scores 
of cars on hand the morning I was there, and there 
have been scores and hundreds of cars at every presen
tation for months past. As far as I was able to judge, 
ithe little girls look just like other baby girls. I took care 
to count them, and there are really five ·of them. Of 
course, everyone ought to see them who can. After all, 
one traveling can always see cities, rivers, mountains, 
oceans, and the other wonders 

of the earth. They last for- H 
ever. But the Dionne quin- 0 me 
tuplets won't always be babies. 

By Roderick William Siler 
As~istant Professor of Mathematics 
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Uses of The Soybean 
in modern 
industry 

THE soybean, once an obscure Oriental plant, has 
found its way into modern industry. It frequently 
exhibits its versatility by furnishing products which, 

probably, are used in a greater variety of unrelated in
dustries than any other agricultural product. Automo
bile makers, paint manufacturers, food industries-all are 
looking toward the soybean to solve their problems and to 
furnish the products which will meet required specifica
tions. 

Before discussing the ' processing of the bean, let us 
consider the integral plant. The soyqean has been culti
vated for ages by the Chinese and Japanese. A proof of 
this fact is mention of the soybean in the Chinese remedy 
book written by Emperor Shen N ung in the year 2838 
B. C. The plant is a legume which will enrich the soil 
in which it grows in the same manner as alfalfa and sweet
clover. By selective breeding a better bean has been de
veloped in the United States than can be obtained from 
Asiatic countries. A single plant may bear as many as 
300 pods. The production of soybeans has been confined 
largely to the southern states and to Illinois. It will, 
however, grow successfully in any climate in which corn 
can be grown, and it shows a remarkable adaptability to 
both wet and dry seasons. Of the great many varieties of 

, soybeans, about forty-five are approved and handled by 
seed dealers. The manufacturers of oil and meal show 
preference toward the yellow-seeded varieties because 
they yield more oil and the flour made from the 

By Frederick Meyers, Ch.E. 137 

be used. The three processes are: the hydraulic press 
method, the expeller method, and the solvent extraction 
system. In the hydraulic press method the beans are 
cleaned and broken in a disk huller, after which they are 
rolled into thin flakes. The mash is cooked and taken to 
the cake-former in twenty-pound batches. These batches 
are shaped into cakes surrounded by press cloth, and a 
number of them are transferred to the hydraulic press. 
The' machine employs a pressure up to 4,000 pounds per 
square inch, but in spite of this enormous pressure it 
leaves 5%, of the oil in the cake. The oil obtained by 
this method is especially valuable for use in the varnish 
industry. The mash, on the other hand, is not suitable 
for food withou't special processing because the oil and 
enzymes cause rancidity. This fact is one of the few 
disadvantages of the soybean. It is difficult to convince 
those who have experienced the bad effect that this tend
ency is now under perfect scientific control. 

The expeller method provides a continuous operation 
in contrast to the hydraulic method, which is a batch 

. process. The beans are crushed in the same way as 
previously mentioned and are dried before they are put 
in the machine. The beans are fed into a screw that 
resembles a meat grinder. The oil exudes from the beans 
as they are forced into the small end of a conical choke. 
Small particles of meal escape with the oil and must neces
sarily be strained out before the oil is sold. This type of 

mash has a lighter color. 
Before 1917 there were less than 500,000 acres 

of soybeans in the United States but by 1924 the 
acreage had jumped to 2,500,000. It is interesting 

The crushing units crush the soybeans into thin flakes so 
as to expose the oil cells, but not pulverize the rnash. 

to notice that this increase was caused, not by indus
trial markets, but rather by the adoption of the 
plant as forage. The acreage at present is about 
5,000,000, the increase a result of commercial de
mands. It is expected' that a very rapid increase in 
acreage will take place in the next fe:w years. 

The average percentage composition of the soy
bean is as follows: Oil, 21%; protein, 35%; water, 
9%; fiber, 5%; ash, 5%; carb6hydrate;'25%. There 
is practically no starch present, which makes soy
bean food products ideal for diabetic persons. 
There is more protein and oil present in one pound 
of the beans than there is in two pounds of beef. 
On a price basis the protein of wheat costs 50% 
more, and that of beef, eggs, and milk costs 900% 
more than the cost of atr equivalent amount of pro
tein in!·soybeans. What more can the budget-minded 
housewife ask for! 

The oil is separated from the bean by one of 
three processes, depending on operation costs and 
on the purposes for which the oil and mash are to 

-Archer Daniels Midland Co. 
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machine is more economical to operate, but leaves a 
greater amount of oil in the cake than does the 
hydraulic method. 

The solvent extraction system is by far the most 
efficient in removing the oil, and extraction by this 
method is finding favor among oil manufacturers. 
There are a number of machines under this heading 
but all of them employ essentially the same prin
ciples. The three steps required are ( 1) prepara
tion of the seed by cleaning and crushing, (2) dis
solving out the oil with a practical solvent, and ( 3) 
distilling the solvent from the solution. 

The beans are cleaned by screening out grit and 
foreign material, although they are usually quite 
clean when they are received. The crushing is ac
complished by running them through a single set of 
large, heavy rolls. This action causes them to flat
ten out in thin flakes in which almost every oil cell 
has been broken. The solvent can now reach every 
particle of oil and absorb it in its passage. 

Extraction is accomplished in a continuous sys
tem by spraying solvent over the mash in such a 
way that the mash which has been longest in contact 
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-Archer Daniels Midland Co. 

receives. a final bath of pure solvent, removing all 
but 1% of the oil. The oil is freed by distilling off 
the solvent, which is condensed and used over again. 

These hydraulic presses extract the oil from the soybean 
mash by forcing it through horsehair filter cloths. 

Soybean oil and mash form the nucleus of many 
interesting products. The oil may be used in mak-
ing glycerin, explosives, varnish, butter substitutes, edible 
oils, soap, rubber substitutes, linoleum, celluloid, printing 

·inks, lubricating oils, and waterproofed material. 
The oil must be deodorized after it has been extracted 

from the mash if it is to be used as a food. A steam 
aspirator which produces a high vacuum accomplishes this . 
result. The "beany" flavor disappears and a smooth, 
good-tasting product, which will compare with the best 
of cooking oils, is obtained. The human body is capable 
of absorbing practically one hundred per cent of the oil 
and protein in the soybean. Besides their high calorific 
value and adaptability to cooking, the beans contain vita
mins A, B, C and E. 

Soaps which have good hard-water lathering proper
ties may be made from soybean oil. A mixture of the 
oil with tallow or cocoanut oil is more easily saponified 
(turned into soap by treatment with alkali) than the pure 
soybean oil. The manufacturers obtain 9% glycerin as a 
by-product of soap making. 
Th~ oil has found an excellent market in the paint and 

varnish industry. The Ford Motor Company and Gen
eral Motors are now using soybean oil as a medium for 
their car enamels. The oil has good drying properties and 
yet maintains a tough, non-chipping quality. Soybean oil 
is, in general, replacing linseed oil, partly because of its 
excellence, and partly because the soybean plant is far bet
ter for the soil in which it is grown. 

A valuable by-product, lecithin, may be taken from the 
bean by extracting the oil with a mixture of benzol and 
alcohol. The lecithin is, in turn, removed from the solvent 
by blowing in steam. Lecithin is an emulsifying agent 
that finds a ready market in ice cream, malted milk, candy, 
and margarine industries. The soybean contains one
fifth as much lecithin as do egg yolks, which were former
ly the sole source-and a very expensive one, too. 
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The mash left after the extraction of the oil was for
merly considered a nuisance, and manufacturers were 
glad to sell it for a pittance to stock raisers for feed. It 
is now used in making breakfast foods, diabetic foods, 
macaroni, crackers, glue, flour, and plastics. The whole 
dried beans are used in making soy sauce, coffee substitute, 
vegetable milk, cheese, and plain baked beans--an item 
that is apt to be forgotten in the search for scientific uses. 

Flour made from the mash must first be heat-processed 
in order to destroy the enzymes which cause rancidity. If 
the flour is stored in a dark dry place, no trouble is ex
perienced in keeping it fresh. White bread incorporating 
20% soya flour makes a good tasting, well balanced food 
of high nutritional value. 

Strange as it may seem, salted peanuts can be made 
from soybeans! The beans are soaked in salt water for 
a clay, then roasted in very hot grease. Similarly, a 
product resembling peanut butter may be formed. The 
flavor is so nearly the same that a half-and-half mix
ture of the two products can not be differentiated from 
the pure peanut butter by taste alone. 

An exceedingly interesting application of the soy mash 
bas been developed recently. Chemists have found that 
the soybean casein can be utilized in making a plastic by 
treating it with formaldehyde. A more recent develop
ment is heating the extract meal with phenol, caustic soda, 
and paraformalclehyde for a short time, and molding at a 
higher temperature. A soybean plastic resembling bakelite 
is used by the Ford Motor Company for the following 
automobile parts: horn button, gear shift ball, light switch 
handle, distributor base and cover, window trim strips, 
and other molded pieces. The plastic shows resistance to 
moisture and chemical action in addition to having a high 
dielectric strength. More than fifteen pounds of soybeans 
are used in the production of each Ford. This, of course, 
takes into consideration the oil which goes into the enamel. 
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Extra-curricular· Activities 

a GOOD many engineers feel that they must choose between acquir~ 
ing an education and indulging in outside activities. The overbur
dened do not see how they can possibly do their studying let alone 

accomplish things in the way of campus affairs. Yet you see these 
"overburdened" students wasting their time in "bull sessions" or in 
dreaming while they think they are actually studying. If this extra time 
were used in constructive work in qutside activities the engineer would 
acquire a broader outlook on life and still would not lose the· rest and 
refreshment that his mind requires after continuous mental effort. He 
would find his brain sharpened by contact with a subject which smacks of 
something besides engineering. 

A shirting example is Glenn Seidel, a man who has been able to com
mand a football team and still get A's and .B's in his studies. Is he 
endowed with a natural "A" mind or has he trained himself to take ad
vantage of his time? We are inclined to believe the latter has some
what aided his success. 

Where can one find a more diversified field of activities than a uni
versity? Publications, politics, athletics, music, all may be found. To 
be sure, some of the activities are petty in natur~, but nevertheless they 
are a counterpart of similar functions in society. And the outside world 
watches the progress of a university closely. The contacts gained 
through participating in these affairs sometimes go a long way in helping 
one get a job after graduation. 

At the Desk 

W E think the picture on the 
cover this month is a nice 
piece of photography of 

the Minnesota "power house" in 
action. It was made by a photog
rapher of the Minneapolis J ou.rnal 
and loaned to us by that paper. 

The first article "Seventeen Vic
tories" was ·a little experiment on 
the part of your editor. He cor
nered Glenn Seidel a few days ago, 
and with a stepographer nearby to 
take down every word, asked Glenn 
a few questions. Here's what the 
steno got, on page 44. 

Lloyd Bredvold didn't wander 
through "37Yz Miles of Tunnels" 
to gather material for his article, 
on page 46, but he did walk 
through several miles. 

Mr. Siler tells us how to travel. 
"With the Wind" he recommends 
on page 49. 

Soybeans, according the Fred 
Meyers in his article on page 50, 
may be made into anything from 
soap to peanuts. 

The Architect's page, some sci
ence news notes, Alumnotes, our 
regular fashion column, two news 
pages, Stray Scraps, and Mental 
Tilts complete the issue. And the 
editor heaves a sigh as this issue 
goes to press for now he must study 
or he will not have the Merry 
Christmas that he wishes you. 
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It May Be So-
\ Living in the country is nice, if you are close to a city 
where you can get fresh vegetables. 

A scientist says women have superior minds. No man, 
for instance, can think up enough words to keep a phone 
line busy for 20 minutes. 

America's duty to meddle seems especially clear if you 
are above draft age and are a profiteer. 

That is, we sympathize with colored peoples who defend 
their country if you leave out the Apache and Sioux and 
such. 

Sissy game, beneath the dignity of a he-man: Any 
game at which your wife can lick you. 

Liquor and women really have nothing in common ex
cept their ability to help a man :make a fool of himself. 

Americanism: Trying a man for his life; deciding the 
case on the points scored by the lawyers. 

Nature always provides. If you don't worry, you get 
fat and have something to worry about. 

-Marquette Engineer. 

Now Here's A Book 
By Clifford I. Haga 

Instructor in English 

THIS month I have three books about which to 
write: Grover Loening's "Our Wings Grow Faster," 
Anne Lindbergh's "North to the Orit;nt," and Jimmy 

Collins' "Test Pilot," all about flying and all new acces
sions to the Engineering Library. It is not merely be
cause they happen to be about flying that I lump them 
.in a. single review; rather is it their diversity which 
prompts me to consider them at the same time. Those 
differences are obvious when we identify the points of 
view represented by their authors, and these contrast
ing- viewpoints become significant when we note how 
they correspond strl.kingly to the different ways in 
which flying appeals to the large non-technical public 
the books are addressed to. - · · 

Briefly, one may say the three books could be sum
marized in a single phrase: Three Ways to Fly-Loen
ing, Onward; Lindbergh, Around; and Collins, Up
and Down. That is to say, Loening, the engineer and 
sportsman, rapidly skims the history of flight from 
Wright to the 44-o m.p.h. Italian seaplane, a history 
which is essentially a mechanical dramatization of Far
ther, Faster, .Higher; Lindbergh; the amateur, casually 
and lightly glides from one impression to another, in
tegratirig in literary- form- those sensations-<esthetic, 
:moral, ~oman tic, p-oetic-by which reflection comple·~ 
ments th~ single sensation of flight; Colli.ns, the. flying 
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crank, tells tall stories and lively yarns about going up 
very fast and coming down even faster. Thus did the 
books arrange themselves in my thought, and I believe 
most readers will agree with me that each one succeeds 
in presenting vividly the many possibilities of flying as 
pure experience, in opposition to flying as a prob
lem in aerodynamics or .economics or politics or what
ever else flying may be as well. 

To compare the three books and to say this one is 
good, that better, and this best is quite pointless. Each 
reader will, of course, have his favorite, but the selec
tion will not be made on the basis of quality as 
literature or as history. The selection will b'e deter
mined almost entirely by the reader's predom_inating 
interest, whether in technical progress, in the pleasures 
of flying, or in hair-raising thrills. 

For the readers whose interests are of the first group, 
.Loening's "Our Wings Grow Faster" will be the best. 
\i\T ritten in a rapid -fire, wise-cracking style seasoned 
with co1orful anecdotes, copiously illustrated, and brief, 
very brief, Loening's book forms a stimulating footnote 
to the history of man's conquest. of the air. It is as 
informaJ and exact as ·the free and easy talk of experts 
in an expansive after-dinner mood. The anecdotes are. 
racy and even spicy at times, but almost invariably so 
pertinent and illuminating as to furnish more informa
tion than a chapter of sober· exposition. 

For the amateur to whom flying is largely a means 
to new sensations or to old sensations made keener, 
Anne Lindbergh's book will be the most aittractive. 
Of the three, it is the only one with any claim to lit
erary value and at best its style has a simple, clear 
elegance ·almost too ·prim to carry the reader through 
the well-planned recklessness of the flight from Maine 
to China. rTo say that the only reasmi. for reading 
"North to the Orient" is that Colonel Lindbergh's wife 
wrote it is a· double injustice, first to the wives of 
heroe!? in general, and second to Mrs. Lindbergh in par
ticular., If there is any meaning in the phrase, "the 
feminine point of view," this book warrants its use. 

For the thrill seeke~, whose sensations m~st b~ r~
inforced by sensatim~alism before ex,perienc~ can be
come satisfyingi Collins' "Test Pilot" will _be the most 
i~1teresting. Although the Sunday suppl<:!ment flavor 
is strong here, the experiences are real an(i the manner 
of their telling is authentic. A test pilot does many 
thi!1gs as a part of the day's work, but, whatever may 
be the words of his contract with the airplane manl1-
facturer, he is paid for doing ju_st one thing----;risking 
his neck. The neat fatalism of the daredevil is strong 
meat and Collins serves it rare. His last .chapter, in 
its ·contrast with the gaiety of the rest of the book, is 
particularly impressive. 

·As far as I am concerned, the three books were equal
ly ii1terestirig and I read each one at a sitting. To say 
that one reads a book at· a: sitti"ng may sometimes be 
more a compliment to the upholstering of the chair than 
a favorable judgment of the book-but' not this time, 
!or I can't remember the chair I was sitting in. Or 
was I even sitting? . Perhaps I was flying-flying with 
Loening, the Linclberghs, Collins. · · 
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Architecturally Speaking 

Advice for Freshman 
And Others. 

A RCHITECTURE is a funny thing. It 1s the 
strangest combination of incongruous elements, 
being at once an art, a science, and a business. So, 

a grasp of the profession demands a grasp of a great 
many subsidiary trades, professions, rackets, etc. 

I hope I don't sound pompously academic when I say 
the freshman year in Archtitecture is one of the best 
of the five because there is so little ·architecture to in
terfere with one's laying down a base for the wide 
background so necessary for a proper appreciation of 
architecture itself. The background, of course, goes on 
forever. One has time for what is known as culture
"good" reading, art, music, genteel tippling, develop
ment of Social ease and small talk-all the little things 
one finds so handy. The campus opportunities alone 
are numerous. Reading-for instance, the Arthur Up
son Room in the Main Library. This rooni is for rec
reational reading only-a grai1d place, quiet and lux
uriously comfortable. Art-the Little Gallery in North
rop Auditorium is one of the better intimate galleries. 
Off the campus you have the Minneapolis Art Institute 
and the Walker Gallery with its marvelous jades. M u
sic-foremost, of course, are the concerts of the world 
famous Minneapolis Symphony orchestra, both on Fri
day evenings and more economically on Sunday after
noons. There are also the various concerts, usually 
free, of the Music Department and the excellent disk 
programs of the University Radio Station, WLB. For 
the other things, I leave you to your own devices. It is 
an appreciation and understanding of all these things, 
and many more, that gives one some realization of the 
place of architecture in the artistic cosmos, a realiza
tion that it is really something beyond snappy drafts
manship and rendering. 

So much for the general side of the matter. As to 
the specific side, when you are plunged suddenly into 
the complex thing called Design, you will want to have 
some knowledge of both the theory and practice of it. 
The theory is on tap in large amounts in the Architec
tural Library. Now, in your-first year, when you have 
the time, get to know the books and magazines it con
tains, what is in them a~d just ~here it is. There is a 
lot of interesting stuff i~ that room and the more. of it 
you ferret out the better off you will be. A good work
ing knowledge of the Library is one of your greatest 

The above sketch, "Industry --1935" by Robert 
Auvinen, is an excellent example of extra-curric
ular outdoor sketching of subjects not related 
directly to work in the classroom. 

assets. Don't stop at the pretty pictures, read some 
of the books, too. They won't bite. 

Of course, you need practical knowledge, that is, 
drawing and rendering, and plenty of it, to graduate. 
So I would suggest spending some time in the drafj:ing 
rooms. Watch the problems going through the mill
no one will mind. Study the problems on exhibition; 
try to determine why the designer did what he did and 
whether it is any good or not. Going to the general 
crits is a good habit. These are meetings at which one 
of the jury tells why they did what they did and points 
out the good and bad qualities in each projet. And if 
possible "nigger" on the problems. This consists of 
helping the designer in the mechanical work of draw~ 
ing his projet up and rendering it. \Vorking this way 
alongside, and under the direction of a more experi
enced man is about the best way to pick up the innu
merable little tricks of the trade. Even merely watch
ing some one draw and render helps a lot. 

I hope this short discussion will help you in orient
ing yourselves in the school and, in a general sort of 
way, in architecture. -G. W. B. 
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11never-ending 

Progress 
to perfection11 

RELAYS that "remember" are being used on th.e main-line electrification of the 
Penn Railroad between New York and W ashmgton. Although the trolleys are 
protected by numerous circuit breakers, which have impulse, or rate of rise, 

tripping, and G-E directional distance relays, there are no circuit breakers in the elec
tric locomotives, faults being cleared by automatically grounding the trolley and letting 
the station breaker open the circuit. Thus there will be zero volts along the trolley, on 
which the relay must work. Correct operation is assured by having the relay record 
what the voltage was just before the fault occurred. 

Memory Experts 

"Memory action" is obtained by using the properties of 
a tuned circuit. Should a fault occur which results in 
zero volts, the potential circuit is short-circuited, while 
the potential-coil current continues at the same fre
quency, but with a decay in magnitude. 

A new product of research, Alnico, the new magnet alloy, 
is powerful enough to lift 60 times its own weight. Orig
inally developed as a heat resisting alloy, it is a cast mate
rial, composed of aluminum, nickel, and cobalt, and can
not be machined but may be finished to shape by grinding. 

Attraction 

Like other permanent magnet materials, Alnico does not 
magnetize easily, but, once magnetized, it retains a large 

proportion of that magnetism when, in use, it is subjected to demagnetizing force. 
Unlike steels hardened by quenching, it is produced by a precipitation-hardening proc
ess, with the magnetization promoted by heat-treatment. In use it withstands a de
magnetizing force twice as strong as does ~obalt magnet steel, is more resistant to 
vibration and stray magnetic fielcls, and maintains a large part of its magnetic field 
at much higher temperatures. 

Bigger and better than ever is the new 36JO horsepower diesel-electric locomotive of 
the Santa Fe road, the most powerful engine of its kind in the world. Time on its 
63-hour run will be cut by 10 hours, due to elimination of fuel stops and engine 
changes, and also to the fact that the maximum safe speed of the new locomtive has 
been set at 98 miles an hour. The engine, which weighs 240 tons and is about 127 
feet in length, is a multiple unit of two identical sections, each section having two 
900 h. p. Winton V-type 12 cylinder high-compression two-cycle oil engines. High 
thermal efficiency is gained through the rate of fuel con-

"D b D II ay y ay--

sumption, giving a thermal efficiency of from 30 to 35% 
as compared with S to 7% efficiency of modern steam 
locomotives. The fuel consumption of the engine ranges 
£rom 0.38 to 0.43 lb. of fuel per bhp-hr. with fuel oil of 
19,500 B.T.U. per pound. 

The new type of sodium lamp which produces 10,000 lu
rilens, the maximum yet available for commercial applica
tions, requires an over-all energy input of but 220 watts 
or less. Incandescent lighting installations require approx-

·Golden Lumens 

imately SSO watts to produce 10,000 lumens. The 10,000 
lumen lamp, itself, consists of a long glass bulb with a 
special sodium-resistant coating inclosing at each end a 

coiled oxide-cored filament, which serves as a cathode, and an open-ended sleeve of 
molybdenum, which serves as an anode. The anodes are connected electrically to one 
side of the filament coiled so that only two conductors lead from each assembly. A 
small quantity of sodium and some neon gas are in the bulb, the neon being used to 

. start operation. A double-walled evacuated flask is used with the lamp to retain the 
heat, which is essential for proper vaporization of the sodium. Pre-heating is re·
quired, then a 75 arc potential is struck, after which approximately 33 volts are re
quired to maintain the correct current of 6.6 amperes. 

THE MINNESOTA TECHNo-LoG--December, 1935 



56 

I so-TOPICS 

Wool from Cows 

AND now it's artificial wool from 
casein. Oil, Paint and Drug Re
porter tells of a plant in Italy 

now producing 2,000 pounds of arti
ficial wool per clay with ,an expected 
increase to 50,000 po\mcls daily about 
the first of next week. Casein, from 
milk, is dissolved in a ~olvent and 
ejected through the regular rayon 
nozzles into threads, Advantages of 
the new product. oyer .wool are given 
as it? adaptability to dyeing, and its 
lower heatconcluctivity and uniform-
ity. ' ' ' ' 

-Aeroplane engi~es mounted on a 
forty-foot pedestal and equipped with 
an ·eight-foot pi·o.peller blow the frost, 
away. from California orchards. 

-vVilliam Penn, Quaker, and all 
that, had his own malting house and 
beer gardens ? 

Wyoming Research 

A S.T.M. has approved 32 of the 
• tentative standards and has. al

tered an additional seventeen. 
What is Bentonite? Chemical Age 

tells not only this b.ut also its uses, 
even though Chemical Age is a British 
maga,.,:ine and Bentonite is a product 
of Wyomipg. 

Profiteers?- $0.209 per Barrel 

SECRETARY of Interior Ickes has driven his goad deep into the flanks 
of the oil men-'---by his report which lists the average cost of crudes per 
barrel as $0.725 and the sales price $0.984. Looks like a clean $0.209 

profit ber barrel for the oil men-but A. M. Rowley leads a cry of protest 
in the Oil and Gas ] ournal. · 

A powdered rubber has appeat~ed in the. market which its producers say 
can be molded at 300° F. to form a product with a tensile strength of 1,500 
pounds per squat:e inch, ·and an elongation of 500%. 

A Plaque for Dupont 

DECEMBER 6 was a big clay for 
the E. I. Du Pont de Nemours 
& Company for on that clay their 

organic clepartmeht was awarded a 
plaque for chemical engineering 
achievements. The award was given 
by Chemical and M etalhwgical Engi
neering, the McGraw-Hill publication.' 
The last edition of the magazine tells 
of the work which made Du Pont 
el~g!ble for the presentation. The 
work is the production of Duprene 
from acetylene and the manufacture 

. of synthetic camphor from turpentine. 

Auto Trade ] ournal says 8% of 
car owners who have chains. bought 
them from force of habit and that an
other 7% don't, remember why they 
did. Do you think that 10% of those 
with cars can remember why they 
bought them? 

Creamier Malteds 

ADISCOVERY by the Cal.ifornia 
Fruit Growers Exchange may 
improve the taste of drugstore 

malted milks. Pectin mixed with the 
malted milk powder adds a "creami
ness" to the flavor heretofore impos
sible without using an excess of cream 
or tee cream. 

Chemistry's Loss 

Fusion Welds for Acid Tanks? 

IN the last news edition of Indus
triq,l and Engineering Chemistry is 
an editorial which pays tribute to 

Dr. Arthur D. Little and Otto Schott, 
pioneers of chemical engineering who 
recently died. Dr. Little has headed 
the American Chemical Society, the 
A\Herican Institute of Chemical Engi
neers, and the Society of Chemical In
dustry. Schott, less conspicuous in 
the country, was the leader in glass 
research in Germany ,and has clone 
much to make J ena glass famous. 

WE .set;! that the I.C.C. has granted Grasselli's request to try fusion-
. welded tank cars for the shipment of hydrochloric acid, ·but at the 

· same time has shaken a negative finger at E. I. Du Pont's request 
to use the same type of container. for nitric acid. The trouble back of it is 
that !30me question remains as to the ability to weld the metal suggested by 
DuPont. 

The· Bureau of Standards has announced the installation of the new St;!ction 
on organic plastics. 

A Japanese variation of the test for 
free sulphur and rubber is given in 
the annual edition of Ind~tstrial and 
Engineering · Chemistry and differs 
from other procedures by the separa
tiol). of the thio-cyanate from the 
cyanide by treatment with acetone. 
Amazing accuracy is claimed. 
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FAR above the clouds, on all the leading airlines, your pilot is always within hearin-g 

and speaking distance of airports -via Western Electric radio telephone. ' This 

equipment, made by the manufacturing unit of the Bell System, is helping the airli~es to 

set a notable record for fast, safe transportation. Teletype-another Bell System service 

-speeds printed· weather information to airports. Long Distance and local telephone 

facilities, too, play important parts in airline operations. ' Bell System services reach 

out in many directions to the benefit of industry and commerce. 

BELL 

You can "fly" home by telephone, in a couple of minutes. Why 

not do it tonight? Station-to-Station rates are lowest after 7 P.M. 

TELEPHONE SYSTEM 
TnE MINNESOTA TECHNo-LoG--December, 1935 
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ALUM N 0 T E So 

H ERE'S progress! Selmer G. Von 
Stocker, M.E. '28, came around 
at homecoming and Professor 

Du Priest had to look twice before 
he recognized him. From appear
ances he must of gained about fifty 
pounds. Selmer is superintendent 
of the American Aluminum Corpo
ration's plant at Manssena, New 
York. The plant manufactures tolled 
structural shapes and employs about 
two thousand men. Responsibility 
must be nutritious in Selmer's case. 

Another homecomer was Philip S. 
Dey, M.E. '29. Phil is assistant 
chief engineer of the Electric Boat 
Corporation of Groton, Connecticut. 

Realto (Pat) Cherne, M.E. '29, 
has been sent to Australia for a 
period of three years by the Carrier 
Engineering Corporation for which 
he is working. 

Bob Orth, M.E. '31, came home 
to see his parents, but we wonder if 
it wasn't the homecoming weekend 
that lured him here. Bob is work
ing in publicity and says, "There 

· are big fields for technically edu
cated and trained men in industrial 
advertising and publishing." 

Herbert N. Harmon, Aero '35, is 
instructing in aeronautics and me
chanical engineering at Purdue Uni
versity. 

Richard 0. Jacobs, Aero '35, is 
now traffic manager of the Water
town Airways of South Dakota. 

Raymond J. Kochevar, Aero '35, is 
employed by the Kellet Auto-Gyro 
Corporation of Philadelphia, Penn
sylvania. 

A. J. Vrooman, M.E. '34, is now 
application engineer with the Air 
Reduction Sales Company. He was 
in charge of the company's exhibit 
at the Industrial show held in Chi
cago the first part of October. 

William A. Weber, M.E. '35, is 
doing engineering work with Bell 
and Eiss Company of Minneapolis, 
Minnesota. 

Working on scholarships in the 
aeronautical graduate school are 
E. Jean Barnhill, Boyd C. Stephens, 
and Robert R. Gilruth of the class 
of '35. 

Shifting around here and there 
and everywhere are: Bob I. Erick
son, Robert H. Lacy, Robert H. 
Lindner, and Roland G. Nygren, '35 
Aero's, who are now United States 
Navy Flying Cadets with no perma
nent base of operations. 

Ex '37 Arch's. At least Spencer 
Smith and Wilson Brozer would 
have been '37 Arch's if 'they had 
stayed. As it is, however, they are 
continuing their study of Architec
ture at Yale University. 

Are these architects getting mar
ried? Look at this: Fred Anway, 
'29, married a Chicago girl in '32 
and is working with The Certainteed 
Corporation; Jane West, '28 Int. 
Arch., was married to Alfred Clauss 
last year. Jane and Alfred collabo
rated and won the Main Street 
Competition sponsored by Libbey
Owens-Ford. Their reward was one 
thousand dollars. Clauss is regularly 
employed on T.V.A. work. Janet 
Lib, '29, was -married to Robert 
Lewis, an engineer of New York 

City, in August, '32. Janet designed 
a trailer which is complete in all 
the comforts of a home and had her 
husband make it. They are at pres
ent living in New York City but 
hope to be traveling quite often in 
their moving home. Vern on Erick
son, '31, was married in August. He 
is working in the United States 
Engineers Office at Duluth. 

Don't call me that any more! 
G.eorge Krauch, E.E. '35, has 
changed his name to George Krauch 
Master and is sales engineer for the 
Allen Bradley Company of Milwau
kee, Wisconsin. 

John D. Peterson, M.E. '35, is 
working for the Ingersoll-Rand 
Company of Philipsburg, New J er
sey. In a letter to Professor Du 
Priest, John says, "I am in a group 
of men who represent engineering 
schools from all over the country 
and I find that the fundamentals I 
learned and the training I received 
in the engineering school at Minne-

. sota allow me fo stand shoulder to 
shoulder with the best of them." 

Technical lawyer is Milford A. 
Juten, M.E. '32, who has been junior 
engineer in the Patent Office at 
Washington, D. C. He has now 
completed his law course at George
town University and has been ad
mitted to the bar at Washington, 
D. C. 

B_ob Cerny, '32 Arch.,· is back 
again after traveling last year on 
the Robinson Traveling Fellowship 
which he won for design competi
tion. He is now with th~ T.V.A. 

Harold W. Shaw, '35, dropped the 
Techno-Log a line about a month 
ago and wanted a subscription for 
this year. "That's a good way to 
keep informed of the progress my 
class is making," says Harold. "As 
for myself, I've been with the Car
bide and Carbon Chemicals Corpo
ration of 'south Charleston, West 
Virginia, doing testing work m 
their gas department." 
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U nioeJLsit~ 
THIS month the column might have 

been titled, "A Tale of Tails," for 
it emphasizes the fact that the 

tailcoat has risen in popularity and is 
being worn in ever-increasing numbers 
at "formals" and at other dress oc
casions. It goes without saying that 
at: the Inter-professional Ball, the 
Junior Ball, and the Senior Prom 
many men will be wearing the tail
coat. 

The customary black for evening 
wear has recently been replaced, to a 

-they're right from shoulder 
top to tapering tro.user bottom~ 
with rich exclusive fabrics and 
pliant custom-tailor needlework. 
New Midnight Blue $45 
and Ebony ......... ,,, 

Tails by Rudofker $25 

STANDARD'S 
University Store 

University Ave. at 14th 

By Bob Dixon 

great extent, by the midnight blue. 
The reason for this innovation is that 
the blue appears blacker than black 
since the latter, under artificial light, 
has a gray or a greenish hue .. The 
tailcoat this season· features a higher 
waistline, longer tails, and covered 
btJttons. The. lapels are wid~ but not 
extreme, -and the coat is cut full 

through the 
chest to add 
greatly to the 
appearance and 
to give more 
comfort. The 
trousers are cut 
full with pleats 
in front on 
either side, and 
they are con
siderably high
er waisted. 

Correctness demands that there be 
no break of the trousers over the shoe, 
also that the waistcoat not extend be
low the fronts of the coat. 

The double-breasted dinner jacket 
continues as one of the more popular 
formal attires for the engineering stu
dent. This model will appeal to those 
who like double-breasted coats-and 
there is an ever-increasing number 
who are backing this jacket. It has 
tha:t comfortable, smart; ·and ·correct 
-appearance about it. In the last few 
years the double-breasted jacket has 
come into prom
inence and prom
ises to be one of 
the best-liked for 
a long time. The 
coat is cut draped 
with full shoul
ders, full through 
the chest, wide la
pels, and narrow 
waist. The trou
sers are pleated 
and - have a high waist. The shirt 
bosoms, as a result, are shorter. The 
double-breasted dinner jacket appears 
in the midnight blue unfinished 
worsted. 

Waistcoats are either single or dou
ble breasted with no lapels, and the 
opening is smaller. The bold wing 
collar gets the call this season. Shirts 
are of the one or two-stud model, and 
have a short, narrow bosom. Gener
ous-sized ties with rather large knots 
are in order this season. Shoes for 
formal wear have not changed-pat
ent leather or varnished kid is the cor
rect footwear. 
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Foreman & Clark 
Clothes 

Keeping Pace with Style
Keeping Faith with Quality 

AMERICA'S GREATEST CLOTHES 
VALUES AT 

This year, Foreman & Clark 
Clothes are the most outstanding 
values in the 26 years of our ex
perience. You will find the same 
high quality in the fabrics, the 
same style-rightness. in the pat
terns, the same fine workmanship 
and hand-finished details that have 
always characterized F &C Clothes! 
No matter what you may need-it 
will pay you to shop at Foreman 
& Clark's before you buy. 

·---TUXEDOS---, 
N ow is the time to get your 
new Tux for the coming Holi
day events. You'll be delighted 
with ours at only $20. 

We Press and Minor Repair Your 
Foreman & Clark Clothes Free 
for the Life of Your Garments 

foreman & (lark 
Hennepin at 5th 

Minneapolis 
Wabasha at 7th 

St. Paul 
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K~40, New Potassium Isotope, 
Discovered By Physics Student 

Mr. Alfred 0. Nier, graduate stu
dent in the department of physics, 
working on his Doctor's thesis, under 
the direction of Professor J. T. Tate, 
has proved conclusively that Potassi
um has three isotopes instead of two, 
K -39 and K -41, as was previously 
supposed. ·The third weight, Pofas
sium-40, had been thought to exist 
but no conclusive evidence of its ex-

SEE OUR 

IHI ©J.llll mm ©liT' lk 

Christmas Cards 

· Christmas ·Novelties 

L. F. BROWN 
, 600 Washington Ave. S. E. 

Gladstone 1626 

/:) ·ll / Halftones 
~e 09'tapn u:;~~:~he 

MINNESOTA TECHNO-LOG 

Cellograph Halftones provide a means of 
producing effective magazines at a sub
stantial saving in plate costs-on most 
books as much as 25% to 40% less than 
their present engr<:Lving ·budget requires. 
No longer need the price obstacle prevent 
you from using quantities of good half~ 
tones in your magazirie. 

Cellograph Halftones ar~ re_lief prtnt1ng 
plates produced photographically and 
chemically, rather than by acid and ex
pensive hand re-etching-as they cost less 
'to produCe they are less expensive to bUy. 

Investigate Cellograph - Full in
formation· and price scale ' mailed 
on your request. Jnst drop a card 
today. ' 

The SCHOENWALD CORPORATION 
PHOTO ENGRAVERS 

538 South Wells Street CHICAGO 

istence had been gathered until Nier 
found his information this summer. 
By means of a very complex piece of 
equipment, called a mass spectroscope, 
Nier was able to break the Potassium 
element into its various known 
weights and because of the high sen
sitivity of his equipment was able to 
delve further into the element's se
crets. 

The fact that the radio-active prop
erties of Potassium could not be ex
plained by the action of its known iso
topes, caused some scientists to sup
pose that Potassium-40, or at least 
another isotope, existed, and until Nier 
gathered his information; K-40 re
mained more or less a theory. The 
fact that K-40 was shown to exist 
strengthens the theory that K-40 
causes the radio activity of Potassium. 

A generalization of. the method em
ployed in determining this isotope is 
somewhat as follows: Potassium va
por is introduced into the spectro- , 
graph tube. High-speed electrons col
lide with the Potassium atom and 
knock off electrons, thus forming the 
positive Potassium ions. These ions 
are directed through an electric and 
magnetic field in such a manner that 
their relative atomic weights may be 
determined. By this method isotopes 
39 and 40 were detected and an iso-

-----
Enjoy 
What You 
Eat 
While You 
Eat 

at the 

VARSITY CAFE 

Across from Folwell 

tope with a mass-40 was also found. 
Some indication of the rarity of this 
isotope may be had from the fact that 
only one atom in every 9,200 has the 
mass-40. 

Students Organize 
Gliding Society 

The Gliding Club, first organized 
last spring as a branch of the Minne
sota Society of Aeronautical Engi
neers, has recently been changed to a 
division of the Flying Club. The 
Flying Club modified their constitu
tion to include the Gliding Club as a 
unit. 

At the election of officers, Harold 
Thompson, junior aero, was chosen 
president. Marvin Walseth and Tom 
Feeney, both seniors, were elected sec
retary and treasurer of the club. 
Membership in the club is open to 
anyone attending the University. The 
club will make flights under the direc
tion and tutorship of faculty advisors. 
No one, regardless of previous ex
perience, will be allowed to make 
flights without preliminary instruction 
and ground flying at the first few 
meetings. The faculty advisors are 
the Professors Howard Barlow and 
Charles Boehnlein. 

The Gliding Club owns three glid
ers of different types, which are being 
repaired and assembled for use. One 
of the gliders, an Alexander model, 
was purchased from a sophomore 

·aero, Ambrose Karpen. The first 
· flight of the club will be · made on 
Lake Minnetonka when the ice ·layer 
becomes thick enough to support the · 
weight of a tow-car. 

A. S.M. E. Views 
Football Films 

Glenn Seidel's talk on sidelights of. 
the 1935 Gopher.s and Phil Brain's 
pictures of the games will climax the 
meeting of the A.S.M.E. in the Union 
on Thursday, December 12. 

Seidel, a senior in mechanical en
gineering and· a inember of the local 
chapter of the society, is expected to 
give his fellow members some "inside 
dope." Brain, tennis coach, makes the 
pictures of the Gophers his hobby and 
will give descriptions of the highlights 
of the games. Doughnuts and cider 
are on the refreshment list. 
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Electrical Engineers Inspect 
WTCN.~Ford~ and Riverside Plants 

The local branch of the American 
Institution of Electrical Engineers 
made three inspection trips recently 
in the Twin Cities. The first inspec
tion trip was to the Ford hydo-electric 
plant on Nov. 6 to see "Old man riv
er" do the work of making electricity 
(as well as Fords). The trip through 
the assembly plant was brief, for 
many of the students had seen it be
fore, but the trip through the power 
plants proved more interesting. After 
viewing the water turbines and listen
ing to a lecture on the plant, the "elec
tricals" climbed up on the generators 
and gave them the "once over." The 
same procedure was followed in the 
trip through the steam plant, nearby. 
An inspection of the power distt·ibu
tion system ended the trip. 

The Northern States Power Com-

Pi Tau Sigma Adds 
. Five New Members 

Five new members were initiated 
into Pi Tau Sigma, national honorary 
mechanical engineering fraternity, at 
a dinner meeting, Dec. 6, at a down
town hotel. Hugh B. Wilcox, pro
fessor of mathematics and mechanics, 
was toastmaster, introducing pledges 
and the speaker, George M. Schwartz, 
associate professor of geology. 

Fall quarter pledges for Pi Tau 
Sigma were: Sherman W. Finger, Jr., 
Vincent Johnson, and William Han
sen, juniors, and Arnold Matthies, 
senior. James J. Ryan, associate pro
fessor of mechanical engineering, was 
named honorary member. Dr. Thiel 
spoke on "Geology of the Twin 
Cities." 

Professor John V. Martenis, faculty 
representative, was re-elected national 
president of Pi Tau Sigma at its na
tional convention at Purdue, October 
14 to 16. He was presented with a 
bronze plaque in recognition of his 
serv1ces. Five Minnesota student 
members attended the meeting at 
which 16 schools were similarly rep
resented. 

At the convention, Iowa State Uni
versity was granted a charter to start 
a new chapter. 

parry's Riverside plant was the objec
tive of the second inspection trip on 
Nov. 12. Mr. Gartahus (E.E. '24) 
and Mr. Carlson (E.E. '22) lectured 
to the group on the history and de
velopment of the plant. After a de
scription of the plant, the inspection 
trip was made. 

On Nov. 29, a third trip was made 
to the WTCN transmitting station. 
The station is the most modern one 
in the Twin Cities; all equipment be
ing specially designed for it by the 
Western Electric Company. The 
equipment is stationed in a separate 
room and cannot be reached except 
when the current is shut off. Shortly 
after the student branch arrived, the 
station went off the air, and they were 
able to enter· the sealed rooms and 
inspect the apparatus. 

Membership in the fraternity is 
made up from the upper one-sixth 
of the junior and senior classes. Can
didates must pass, satisfactorily, tests, 
written and oral, given by the group. 
Present actives are: Wallace Andeen, 
Dave Buck, Milo Bolstad, Malven Ol
son, Millard LaJ oy, Dale Stevenson, 
and Glenn Seidel. 

• 
GifTS FAVORS 

PINS 

Give-

Fraternity Jewelry 

For-
Christmas 

• 
Crests for All Fraternities 

• 
POMMER & STOKES 

Manufacturing, Jewelers 

706- 1st Ave. No. Minneapolis 
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at 
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Room 37, Electrical 
Engineering Bldg. 
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Attention-

Engineering f 
· Seniors• 

• 
Don't Forget to Take 
Advantage of the Com
bination Offer Made by 
The 1936 GOPHER 

SAVE 

10 o/o 

• 
By having your picture in the 

1936 GOPHER as well as in 

the Personnel Leaflet - You 

Save One DoUar. 

• 
Pictures are taken at-

Gene Garrett's Studio 

Make Appointments at the 

GOPHER Office 

By 
DEC.' 

16 

or at the Studio 

You must have your picture 
taken within a few days to 
he eligible for the Saving
personnel leaflet pictures 
must he taken by December 
16. 

Our fund to buy hats for the niath departmel{t is 
growing at an alarming rate, with the most recent 
contributor being Bob Manly, whose donation consisted 
of a plug nickel. Any other contributions from those 
having a high regard for their math professors will 
be cheerfully accepted. We understand Haile Selassie 
wears a derby-If he could only only teach calculus . 
. . . . . We wonder, if the junior and senior civils 
were greatly disappointed this fall when they found 
that Mr. Brinker had accepted a position in far off 
Hawaii, or whether it was Eskil E. Olson's thirst for 
higher education or his need for the :five extra credits 
that caused him to take Philosophy ...... Did you 
know that we had a Musical Dean? ·We have it on 
good authority that he plays a mean banjo. 

For the benefit of Jim Acker. Jean Harlow is about 
to give up trying to find out who the fellows were 
that promoted themselves into her home last summer 
as representatives of the "Minnesota Daily." For those 
who have been wondering why Thorle Vieau has been 
spending a good deal of time at the University Theater 
rehearsals, we have an idea that a certain Kay-might 
have something to do with it ...... Rumor has it 
that a certain Alpha Delta Pi beauty will be the number 
one in line with head man Glenn Seidel at the Inter-
collegiate Ball during the Xmas holidays ...... A 
certain Lucille Martin is the reason for all those trips 
that Arnold Lahti, the new Delt playboy, is making 
in the direction of Sanford Hall ...... Phoebe Hal-
lenberg is still allowing Freel Warner to ring the door
bell after all these months. 

Unemployment relief. Forty seven legislatures in 
forty-seven states passed fourteen thousand laws this 
past year pertaining to the levying of additional taxes 
on the people. Think of all the people required to 
collect all the money ...... On one of the Govern-
ment dams recently built across the Mississippi river 
near here, a huge side wall has been displaced nearly 
a foot from its original position. Now the engineers 
have to solve the problem of getting the tremendous 
mass of concrete back again so it will stay. . . . .. 
The old ~avage building on the river through an early 
morning mist is our idea of what a medieval fortress 
must have looked like in the old clays ...... It is 
reported that the graduating Civils are planning on 
throwing a barnburner before the holidays as a fare
well gesture to the. old school. 
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Since so many of you engineers have so much time 
on your hands we hasten to suggest that you turn those 
idle moments into something more substantial than 
dreams of that pretty girl you met last night. Just try 
a few mental gymnastics on these problems we've been 
tearing our hair about for the past week. The Business 
Manager will slip a buck to the fellow turning in the 
first set of correct answers. By the way, if any of you 
engineering aspirants have a pet problem of your own, 
bring it around to "Slip-Stick Joe." 

• • • 
While hunting up north a few clays ago we chanced 

upon a rather amusing spectacle, that of a fox being 
pursued by a neighboring farmer's greyhound. Our 
curiosity got the better of us and we determined to 
find out just how soon the poor little fox was going to 
be caught. Thanks to our engineering training we in
stantly (well, almost) observed that the fox was 60 
leaps ahead of the hound. While the fox was making 
9 leaps the hound was making 6; but 3 leaps of the 
hound were equivalent to 7 of the fox. We forgot to 
take our slip-sticks along, so we're still wondering how 
many leaps the hound made to over-take the fox, or 
was the fox ever caught? 

• • • 
Here's another cute mental twister that will take the 

freshmen at least five minutes to solve. (For some 
cockeyed reason we always get more unknowns than 
equations.) Three radio towers are erected at the cor
ners of an equilateral triangle 200 feet on a side. One 
tower is 90 feet high, one is 100 feet high, and the third 
is 190 feet high. From the top of each tower to an 
anchor post inside the triangle, guy wires are stretched, 
all three guy wires of the same length. Now just 
where, with respect to the sides of the triangle, is the 
anchor post located? 

• • • 
And now the climax: if you solve this one as quickly 

as you have the preceding ones, come around and we'll 
award you the distinguished "Problem Solverer" medal. 
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At some time or another ( 1873, I guess) three tri
angular ingots were formed by mixing together metals 
in different proportions. One pound of the first con
tains 7 ounces of silver, 3 ounces of copper, and 6 
ounces of pewter; one pound of the second contains 
12 ounces of silver, 3 ounces of copper, and 1 ounce of 
pewter; and one pound of the third contains 4 ounces 
of silver, 7 ounces of copper and 5 ounces of pewter. 
Now all that is required is a one pound ingot formed 
from these yvhich shall contain 8 ounces of silver, 3:J!,i 
ounces of copper and 4;i ounces of pewter. How much 
of each of the three ingots must be taken to form this 
fourth ingot? 

• • • 
James C. Lewis won the buck offered for October by 

turning in the only correct solutions to the problems. 
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''TECH'' 
The Gopher Mascot 

joins with these merchants in wishing all engineers the 
S•eason's gre.etings and thanks them for their patronage during 
the past quarter. "Tech" says that these . advertisers have 
proven themselves reliable and are catering to the demands 
of the technical students. 

TEA ROOMS 
PAGODA TEA ROOM 

505 Washington Ave. S. E. 

ANN UNGER'S TEA SHOP 
629 Washington Ave. S. E. 

CAFES 
COLLEGE CLUB 

Oak and Washington S. E. 

GOPHER CAFE 
Ninth and .Hennepin 

VARSITY CAFE 
1509 University Ave. S.E. 

CLOTHIERS 
FOREMAN AND CLARK 

5th and Hennepin 

JUSTER BROS. 
43 So. 6th St. 

STANDARD CLOTHING CO. 
1407 University Ave. S. E. 

DRUG STORES 
L. F. BROWN 

600 Washington Ave S. ;E. 

CAMPUS PHARMACY 
500 Washington Ave. S. E. 

BOOKSTORES 
ENGINEERS' BOOKSTORE 

Main Engineering Bldg. 

U. TRADING POST 
525 Washington Ave. S. E. 

BOOK BINDERS 
E. H. MILLER 

1326 4th St. S. E. 

JEWELERS 
POMMER AND STOKES 

706 1st Ave. No. 

PRINTERS 
BRUCE PUBLISHING CO. 

2642 University Ave., St. Paul 
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CREATIVE 
PRINTING 
DEPARTMENT 

January l, 1936, Bruce Publishing Company em
ployed a number of artists who, added to an al
ready large staff of merchandising men, insure one 
and all (large and small) the availability at reason
able cost of a printing and publishing service 
second to none in the Northwest. Consult Bruce 
Publishing Company regarding your printing and 
publishing problems. » » » » » » » » 

BRUCE PUBLISHING COMPANY 
Saint Paul . . . Minneapolis 

NEstor 2641 
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G-E ·Campus News 

LIGHT READING 
It has won a prize, but you will not find it in the 
bookstore. The movie rights will not he sold; it 
will, alas, never be a best seller. 

The title is: Non-Riemannian Dynamics of Rotating 
Electrical Machinery; the author: Gabriel Kron, 
University of Michigan, . '24,. G-E engineer .. The 
award is the first prize of the George Montefiore 
Foundation of the University of Liege, Belgium-
10,000 Belgian francs. 

Tastes in literature differ; Gabriel Kron's preferences 
run to higher mathematics. Some years ago, he 
went on a walking tour around the world, and he 
took with him for light readin'g a book full o~ integral 
signs, tensors, matrix transformations, and elliptic 
functions. Instead of the usual souvenirs, he brought 
back the material for the paper that won him the 
Belgian prize. He also reports that the total cost 
of the trip was only $200! It suggests a tip for those 
who have trouble with padded hotel bills. Ti·y 
carrying a calculus book on your travels! 

SECOND SIGHT 

The complete electric man is being built piecemeal. 
Electric eyes and ears came first, and loud-speakers 
with electric vocal cords. Now comes the machine 
with a memory and the gift of second sight. It has 

. been developed by G-E research scientists to study 
the causes offailure of electronic tubes. 

Something unusual happens in a tube. It is all over 
in a few hundredths of a second. Then, when peace · 
has settled down, a camera shutter clicks and 
records on the film the story, not only of the dis

,turbance and its aftermath, but of the events that 
led up to the disturbance. 

Two modern devices make this possible: the 
cathode-ray oscillograph m1d the thyratron. The 

. oscillograph is on the job, day and night, tracing 
on its fluorescent screen the history of the faithful 
operation of the tube. The~, unexpectedly, after 
months have elapsed, perhaps in the wee hours of 
the morning, the tube goes haywire. The disturbance 
sets off the thyratron tube ~'hich, in turn, trips the 
camera shutter, The disturbance has been over for 
a fiftieth of a second, but the trace still lingers on 
the oscillograph screen, and is photographed. No 
longer need the scientist hover anxiously over his 
apparatus. He can lie comfortably in his bed, know
ing that the prerecording oscillograph will remember 
all that happened during the night and tell him 
about it in the morning. 

CHINA CLIPPER 

The Pan-American China Clipper which recently 
inaugurated trans-Pacific mail and passenger serv
ice in its epoch-making flight from California to the 
Philippines and back, carries several aids to flight 
which have been developed by General Electric 
especially for aviation service. 

Each ~f the giant ship's four 830-hp Pratt & 
Whitney Twin Wasp engines is equipped with built
in G-E superchargers. Complete sets of G-E electric 
tachometers and electric oil-temperature gauges 
help the engineering officer at his post in the first 
compartment to check on the performance of the 
engines. 

96-218DH 

GENERAL. ELECTRIC 
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SEVEN HUNDRED WELDS-were needed to make this assembly 
of aluminum piping. 

New Metals Emphasize 
Desirability of J ointless Design 
Welding Preferred Method for Fabricating 
J ointless Designs from New Materials 

By H. E. RocKEFELLER* 

Welding is an important aid in 
securing the full benefit of the 
newer light weight alloys, corro
sion- and stain-resistant steels 
and other ferrous and non-ferrous 
metals. Jointless welded designs 
in these new metals make the 
finished product attractive in ap~ 
pearance, efficient and economical 
to use and enable it to be priced 
salably. 

In All Indus tries 

Fabrication by welding can be 
undertaken without heavy capi
tal expenditures and carried out 
at low cost. Welding is used in 
every industry for maintenance, 
for construction and for the fab-

HERE'S HOW-the framework 
of the light weight, streamlined 
rail cars for high speed is Linde
welded from chrome-molybdenum 
steel tubing. 

rication of many products. The 
welding of mechanical refrigera
tors and gas ranges is typical ot 
its production applications. Other 
typical applications include weld
ing of chromium steel for re
sistance to sea water corrosion on 
seaplane pontoons, welding 
aluminum fuel tanks for airplanes, 
welding of the frame work of 
alloy steel on the new high speed 
railroad trains, welding of stain
less steel beer barrels and innu
merable other familiar products. 

Welding is Simple 
Production Tool 

Welding is the preferred method· 
of fabricating almost every design 
in modern metals. Jointless weld
ing can be done rapidly with a 
minimum of preparation of the 
pieces to be joined. Under pro
cedure control providing jigs for 
positioning pieces, production 
can be as rapid and as free from 
rejections as any highly devel
oped factory process. From the 
plant equipment standpoint it is 
easy to adopt welding. From the 
personnel standpoint the welding 
technique is quickly acquired 
through instruction by compe
tent engineers. 

For Jointless Strength 
and Safety 

Products fabricated by welding 
are jointless, leakproof, perma
nent and safe. Improved methods 
of testing make it possible to tell 
exactly what stresses or loads a 
jointless welded assembly can 
take. Metals of different compo
sitions, providing the most suit
able material for the service it is 
to perform, can be welded into 
sound unified assemblies forever 
free from any of the losses which 
occur from joint failures. 

Specialized Welding 
Assistance 

To utilize the new alloys and 
metals fully, the advice of com
peterit engineers in welded design 
is advisable. The Linde Air Prod
ucts Company, a unit of Union 
Citrbide and Carbon Corporation, 
has for many years specialized in 
the development of new ways to 
use oxy-acetylene weldi11g. Linde 
Engineers will gladly consult 
with you without obligation, 
and help you use welding and 

IN JIG TIME-using jigs, welded 
joints can be made quickly in any 
commercial metal or alloy. 

organize for welding production. 
This assistance can be secured by 
a telephone call to any Linde 
Sales Office. They are located at 
Atlanta - Baltimore, Birming
ham, Boston, Buffalo, Butte
Chicago, Cleveland - Dallas, 
Denver, Detroit-ElPaso-Hous
ton-Indianapolis-Kansas City 
-Los Angeles-Memphis, Mil
waukee, Minneapolis-New Or
leans, New York-Philadelphia, 
Phoenix, Pittsburgh, Portland, 
Ore.-St. Louis, Salt Lake City, 
San Francisco, Seattle, Spokane 
and Tulsa. 

Everything for oxy-acetylene 
welding and cutting-including 
Linde Oxygen, Prest-O-Lite Ace
tylene, Union Carbide and Ox
weld Apparatus and Supplies-is 
available from Linde through 
producing plants and warehouse 
stocks in all industrial centers. 
Engineer, Development Section, The Linde Air Products 

Company, Unit of Union Carbide and Carbon Corporation. 
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A 1000 YEAR 

MARVEL FOR, 

THE WORLD 

By Robert 
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Teeter, M. E.'37 
A cable anchorage.. All pictures are by courtesy l~f the 

General Electric Revieu;. 

a SURVEY of bridge engineering clone in the past 
century would show a marvelous record of achieve
ments. In this short span of years wooden struc

tures, cast and wrought iron structures, and reinforced 
concrete structures have successively been replaced. 

The latter will have been superseded by coi::ii·clination 
with structural steel and steel wire cabling in the construc
tion of the largest suspension span and cantilever span 
ever built, when the San Francisco-Oakland Bay Bridge 
is completed this fall. 

The new bridge over the bay will have many features 
making it unparalleled in the history of bridge building. 
N eeclless to say its construction has combined man's abil
ities-that of the workman to follow directions, and thaJ 
of the engineer to give adequate directions with his 
clesigns~with his resources in natm'e. 

Perhaps no bridge was ever built for which there was 
greater need. It will provide the shortest, cheapest and 
fastest means of transportation between communities sur
rounding a metropolitan center of over a million and a 
half people. There are at least 50,000 daily commuters 
to San Francisco from Oakland and surrounding cities. 
They lose several hours a week riding ferries on present 
arbitrary schedules. The new bridge not only will allow 
the bay to b~ crossed more quickly, but at the com
muter's convenience. The toll necessary to finance the 
bridge will be less than present ferry rates and will run 
no more than 20 or 25 years. In truth, the bridge fills 
a need hard to realize by one not familiar with the vast 
population problems of a seaport built around the great 
·natural harbor of San Francisco bay. 

The San Francisco-Oakland Bay Bridge project is being 
constructed under the direction of the California Toll 
Bridge Authority and is a state project. It is being built 
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by private contract under state public works supervision. 
The toll bridge authority finances and builds road bridg·es 
over the man)r bays and rivers along the state's seashore, 
and directs collections and payment of the bonded indebt~ 
eclness undertaken. · 

The project consists of two complete bridges, tunnel 
and cuts across Y erba Buena Island, and the approaches 
H-o·m San Francisco and from the three population cen
ters on the east side of the bay, Oakland, Alameda, and 
Berkeley. 

The geneial contract was. with the Cohimbia Steel 
Company, subsidiary of U. S. Steel, for 22Yz million 
dollars, but total cost will pass 77 million. The bridge is 
financed 'entirely without taxation, its cost defrayed by 
sale of 4;);,1.'' per cent bonds issued against the. prospective 
revenues of the bridge. These bonds: have bee11.purcha:secl 
at a discount increasing the yield to"' 5 per cent~',' by the 
Federal Reconstruction Finance Coi·pol·ation,: and may 
eventually be sold to the public. . - .... ,, 

In addition to the bonds purchased by,<th~,Reconstruc
tion Finance Corporation, the·,,State Gas Tax Fund- loaned 
$6,600,000 for the building of the approaches, which sum 
must be repaid the Gas Tax Fund out of tolls before the 
bridge can be made free to the public. · 

From Oakland to the island two complete suspension 
bridges, with a common centey anchorage span the water. 
Through the rocky island a tunnel ''and. cuts. have beb'l 
made to permit uninterrupted flow of traffic. From the 
island to San Francisco there are more than 25 individual 
spans, most important of which is the largest cantilever 
span in the world, to permit ocean ships to enter the 
harbor. 

At present· cable spinning on the two suspension spans 
has been completed. The piers and towers have been 
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complete for some time, the project hav
ing been started in July, 1933. All that 
remains is the construction of the double 
deck roadway to carry automobile traffic 
on the upper road and trucks and inter
urban cars on the lower way. The bor
ing of the tunnel through t~e island has 
also been completed. 

Construction of the cantilever span is 
nearing completion as are the approach
ing roadways and the administration 
building. Engineers regard the erection 
of the cantilever span as an even greater 
feat than that of the suspension bridge 
construction clue to the weight of the 
two decks of the immense cantilever. 

To gain an idea of the magnitude of 
the project one might consider the fol

.lowing facts. The bridge proper is 4.7'3 
miles long; including approaches, it is 
8% miles long. It will be the largest 
bridge in the world spanning the largest 
body of water ever bridged. 

----~~--~----~~-

The following figures point to the 
reason why the chief engineer of the 
Russian railway bridge department, who 

. bridged the V ()lga, recently said, after 
Fig. 1 . A view o.f the double suspension span. 

studying the project, that the bridge would stand for a 
thousand years as the greatest bridge of the world: 

Western suspensions, 10,587 feet; tunnel 540, and 
cuts, 1,667 feet; 8 eastern spans, and 1,400 feet cantilever, 
5,018 feet; 18 trussed spans, 5,226 feet; San Francisco 
and Oakland approaches, including two miles of dredge 
fill approach from Oaldancl, 13,908 feet; Oakland clover
leaf, 49,986 feet. 

The project incorporates the largest bore tunnel built 
in connection with a bridge; piers sunk to new depths, 
one to 235 feet; and 700 foot towers, each equivalent to 

the construction of a 60 story building. Also, in the two 
parts of the project, 44 underwater foundations were 
made, making it the greatest underwater engineering proj
ect yet undertaken. 

Since they are the more· novel from many standpoints, 
much may be written about the twin suspensions of the 
east crossing. The suspension type of span was chosen 
because of its beauty and because adaptability to the 
foundations available and the conditions to be met made 
it the least expensive, durable structure. The east bay, 
being shallower than the west, permitted more .stable 

anchorage and bracing ag~inst internal 
and external forces. 

The suspension span has proved really 
less expensive than the cantilever and 
truss type, since it had in this project 
fewer hazards to meet. Piers were set 
in water 70 to 105 feet deep by an 
original caisson method. On the Oak
land mainland, a gravity anchor of mas
sive concrete construction formed the 
anchorage for the cabling. On the 
island the cabling was embedded in solid 
rock, forming a wedged anchorage. 

Other piers were sunk in water 70 to 
125 feet deep. After the piers and tow
ers were built, the next problem was 
that of laying the cables which support 
the roadways and carry the load. 

Fig. 2. Tunnel through Yerba Buena Island, showing 
mann,er o.f boring. 

Contrary to popular fancy, cables were 
not spun but were laid parallel to each 
other; the two cables were not con
structed at the same elevation, one of 
them being nine inches higher than the 
other to accommodate the extra load 
caused by interurbans running on one 
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side of .the bridge. And the cables were not laid in the 
position they will eventually occupy. 

The first step in laying the cables was to put clown cat
walks. These catwalks were strung over the entire length 
of the bridge and were strong· enough to accommodate 
heavy construction loads. \i\Tith the spinning completed by 
working from the catwalks (see Figure 3), a gigantic 
pair of jaws used like a die compressed the cables to 
a 'diameter of 28% inches. They were then coated with 
reel lead and wrapped to preserve them from deterioration 
in their salt-air environment. The individual wires that 
make up each cable have a total length o£ 17,704 miles, 
and weigh approximately 4,675 tons. Work on the cables 
began in April, 1935, and was completed by the end of 
the year. 

Strange as it may seem, the cables were laid shorter than 
they will be in the finished bridge, since steel is a per
fectly elastic material, provided it is not 
stretched beyond its elastic limit. Provi
sion had to be made throughout the 
bridge for expansion and contraction 
clue to unequal loading, changes in tem
perature, and changes in the direction of 
heat from the sun. It was known that 
the towers would bend considerably~ ~ 

away from the sun, following it in its 
path. From multiplicity of these factors 
it was estimated that roadways might 
change in line as much as ten feet. This 
may seem to be a large variation; but, 
when compared to the miles of bridge, 
is small. The roadways also will be 
provided with expansion joints as were 
the towers and cabling. 
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broken into each other in a common horseshoe bore. Then 
a concrete arch was made, leaving within it a core of 
solid rock which was removed by blasting and steam 
shoveling. The tunnel is of the largest bore ever built 
in connection with a bridge, being 76 feet wide and 58 
feet high. 

Roadways are being constructed most actively at pres
ent. After the roadways have been placed, there remain 
the lighting and communication systems to be installed, 
the permanent control rooms, the administration building, 
and the penm1nent system of airplane and ship warning 
lights. 

The bridge will be lighted by 10,000-lumen sodium 
lamps placed alternately 150 feet apart at a height of 25 
feet. Power will be supplied equally from both siclt;s of 
the bridge, but each supply will be independently power
ful enough to light the whole bridge. Completed with 

The east spans are supported on 
concrete pedestal towers having one end 
rigidly anchored while the other end 
rests on a group of steel rollers. An
other device. was employed, also-that 

Fig. 3. Catwalks and cables in early process. 

of having one fixed anchorage alternated with an ex
pansion anchorage, permitting movement in either direc
tion. 
. In the west crossing, the difficulty in sinking founda

tions and in making cable anchorages to rock 300 feet 
down prevented proper bracing against stresses; wind and 
earthquakes for a suspension span. The cantilever con
struction was used. 

Little need be said describing the west crossing from 
the ·island to San Francisco, since it is made of a more 
common series of truss spans. The cantilever itself, which 
permits ocean vessels to enter the bay, is 1,400 feet long 
followed on either side by several 450 foot railway type 
spans and eighteen other spans, about 280 feet each. 

Two approaches circle out of neighboring sections of · 
downtqwn San Francisco, a few blocks in from the Em
barcadero. 'There are three approaches from Oakland 
and neighboring .areas forming a cloverleaf. They lead 
from the three eastern metropolises, Oakland, Berkeley, 
and Alameda. 

; 

A tunnel was necessitated through Yerba ,Buena 
Island. Boring in this case has been a novelty to the lay
man. Three pioneer tunnels were carried through and 
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illumined road signs and beacon lights, the bridge will 
be one of the best illumined in the world. 

Reel beacon lights will be installed on each of the 
towers, along with five flashing beacons, to be placed as 
aviation lights. Red, green, and white navigation ligh,ts 
will be placed along with warning sirens and bells for 
use in foggy weather. 

Because of the confidential nature of the work of the 
army and the navy, it is impossible to estimate the part 
these departments have had in making the bridge pos
sible, but it is well known that to have the bay bridged 
is considered a strategic move in national defense. 

With piers, ·towers, cables, and tunnel finished, there 
is not ~much to .stand in the way of the scheduled com
pletion of the project by August of this year. The author: 
ity hopes to have it open for the Stanford "Big Game" 

.of 1936. Little more than three years will have been 
taken up in its construction. 

Few -i1ew industries are going t~ locate in a metropolitan 
area, parts of wh1ch cannot be easily and cheaply reached. 
Thus the bridge will repiove _the~ c.i.i:t.e impm~tant obstacle 
that has stoo_cLin' the way of the growth of all the com-
munities o'f ·.the bay rfgion. ~ 
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Iceberg 

I F YOU wish to visit the Arctic and are not equipped 
with plane or dirigible to make a speedy dash for the 
pole, I suggest that you go less romantically but more 

leisurely and comfortably on one of the cruising vessels 
that ply during the summer between certain north Euro
pean ports and various places beyond the Circle. ' 

Last summer, as I was planning a visit to the Scandina
vian countries, I discovered that the Stavangerfjord of the 
Norw~gian-American line was to be taken Qff its usual 
trans-atlantic run and would make one trip to northern 
waters. It would go to the North Cape, to Spitzbergen, 
and to the Pack Ice. This was exactly what I wanted to 
do. I found that the date of sailing from Oslo was con
venient and that the cost of the cruise was reasonable. I 
booked passage. 

The cruise began at Oslo, July 19 and ended at that port 
August 5. 

- The liner accommodates 1,200 passengers. There were 
750;,aboard.. Thee prime minister of Norway, the former 
prime minister, and various heads of governmental de
pattments composed an official party making an inspection 
trip to Svalbard (Spitzbergen). M~s. E<;lward Grieg, 
widow of the composer, was on board as far as Bergen. 

-------------~-----------.,--·-~-

Travel 
In Svalbard 

By Harlow C. Richardson 
ASSISTANT PROFESSOR OF ENGLISH 

The great advantage of a leisurely trip to the Arctic is 
the opportunity it gives to visit the scenic lands en route. 
Norway's fjords are world famous. The liner entered 
many of .them and we felt the thrill of sailing close to the 
towering granite walls. The beauty of the waterfalls of 
Norway cannot be overstated. In fact, it seemed that 
almost anywhere in Norway one could not be far from 
the sound of falling water. Sometimes we left the ship 
and were conv-eyed through valleys and over mountains by 
train and by bus on roads that must be the joy of an engi
neer's heart. The zigzag mountain roads of Norway af
ford thrills a-plenty. 

We reached Nordkap (North Cape) at 10 p. m., on 
.July 26. This is the northern most point on the mainland. 
Here is the Land of the Midnight Sun. The weather was 
perfect and the sun was blazing in the heavens as we 
climbed the 960 feet to the top of the Cape. At midnight 
the captain fired the sunset gun and followed it immedi
ately with the sunrise~ gun. A new day had begun in the 
midst of sunshine! We were well beyond the Arctic 
Circle. 

Then came the open sea to Svalbard (Spitzbergen). On 
July 28 we reached Adventfjord and anchored off Long

yearbyen. This coal mmmg 
settlement is located among 
rugged, snow-covered moun
tains. The -official party in
spected the mines and the rest 
of us hiked here and there, glad 
to get some exercise in this 
bleak-looking place. 

Referring to my diary, I find 
the following entry: 

July 28, 1935. 
We left Adventfjord about 

1 p. m. and proceeded to Tem
pelfjord, which we were due to 
reach in two hours. We were 
lingering over our late lunch
eon. The prime minister of 
Norway, Mr. Johan Nygards
vold, had just made a speech 
about Svalbard (Spitzbergen) 
and proposed a toast. As the 
toast was being drunk, the ship 
gave a shudder. I thought the 
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steward had bumped against the back of my chair. A man 
had risen to respond to the toast, but people paid little at-

. tention to him. The ship continued to go forward with a 
shaking motion. It reminded me of a Japanese earthquake 
I had once experienced. I looked out the porthole near our 
table and saw a gleaming blue iceberg nearby. The same 
thought must have come to each of us. Out the door we 
went onto the deck. The ship had stopped and a small 
boat was already in the water. It cruised about, sounding. 
An area of brown water appeared where the ship had been. 

About 5 p. m. the following bulletin appeared on the 
board: 

"The ship touched today in the Tempelfjord an un
known shoal, not marked in the chart and not known to 
the pilots. 

"No damage has been found, but for safety's sake Nor
wegian Savings Co.'s boat 'Starkodder' has been called 
from Advent Bay to examine the bottom by diver. We 
will now, according to the pro-
gram, anchor in Greenfjord by 
the Whaling Station. 

"'Starkodder' will ·arrive 
7 :30 p. m. The passengers will 
be informed of tl1e exact cir
cumstances by bulletin. Cap
tain." 

Bulletin : Posted IJ uly 29,: 
"Diver's certificate (in Nor

wegian) shows that ship had 
not received any damage but 
that the paint had been scraped 
off all along the after half part 
of the bottom. 

"The following message has 
been received from the captain 
of the ship Veslekari, at present 
carrying on soun,dings and mak
ing new charts of Spitzbergen: 
'The shoal examined and posi
tion determined and charted 
North Latitude 78° 24' 12". 
East Longtitude 16° 27' 18". Sand and small stones. 
Lowest depth of water, 6 meters (20 feet). Signed, 
Hermansen.' 

"Does. anybody like to give his or her name to the new
discovered shoal ?" 

This question, no doubt, comes from Captain Irgens. 
He likes his joke and so do we. 

/ 

Today has been full of thrills. We have been at King's 
Bay (Kongsfjord) where the polar expeditions take off 
for the Pole. The landing place is Ny-Alesund, wher-e 
are several buildings, most of which are boarded up, and 
an abandoned coal mine. The chief interest, of course, 
centers in its historical significance. Various explorers 
have used it as a base-Amundsen, Ellsworth, Nobile, and 
others. The hangar is here which housed the clirigible and 
the steel mooring mast to which it was tied. A stone 
monument has the names of Amundsen, Dietrickson, Ells
worth, Feucht, Omdal, Riiser-Larsen, and the date, 21 
Mai, 1925. 

On the base of the monument was a beautiful wreath 
of fr-esh flowers tied with the Norwegian national colors, 
red, white, and blue, on which were the words, "Stavanger- · 
fjord Besetning" (crew) in gold letters. 
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I walked alone some distance toward one of the gla
oers. Returning by a different route I almost had my 
beret pulled from my head by rather large, screaming 
birds. They were white and not so large as seagulls. 
Evidently they resented my intrusion because I was too 
near their nests in the rocky ground. There are no trees 
or bushes in this region. Other passengers had the same 
experience. Not far from the monument I saw a little 
striped bird (somewhat larger than a snipe) with a long 
bill and with stripes of black, white, and brown running 
lengthwise. It was standing over two or three baby birds 
just out of the shell and very much alarmed at my pres
ence. The birds were on the ground without any apparent 
nest. The mother didn't fly or run away but alternately 
walked a few inches to one side and returned to cover 
the little ones with her wings. 

I mailed a letter or two ·from here with the hope that 
they would be stamped and placed on our boat. This is 

farther north than Longyear and stamp collectors will 
perhaps be pleased if the plan works. 

We left in the early afternoon for Krossfjord, a dis
tance covered in about one and one-half hours. -There is 
no place to land in this bay. We went in to get closeup 
views of the glaciers and to rub noses with the icebergs. 
The weather was glorious. It is impossible to describe 
the grandeur of these scenes. The mountains were green 
in part~pretty far north for vegetation! After getting as 
close as we dared, we turned and went for the open sea. 
The captain had posted a bulletin to the effect that if he 
found fine weather ahead we wottld go on to the Ice Bar
rier and see the Polar Ice under the Midnight Sun. How
ever, we ran into a stiff wind with fog, and he turned back 
and went into Magdalenafjord. Here we fotmd the Ger
man liner, Berlin, of the North German Lloyd Line, 
·which we had first seen in Krossfjord. It was on a long 
cruise~almost a· month, I believe. It had landed its pas
sengers. They looked like ants on the beach. We ap
proached incredibly near the shore arid anchored. The 
water here was calrri and the midnight sun so brilliant 
that colored glasses were almost a necessity. _Our captain 
sent out a flat boat or pontoon which was beached and 
served as a landing place for our launches. 
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The Germans had erected a temporary bar and were 
serving cold sausage sandwiches and beer to their pas
sengers. It was a midnight lunch actually although it 
looked like ·a midday picnic. 
- A Norwegian young man, an attorney of Oslo, Axel 
Heiberg, who has a secretarial position with the govern
ment, was my fellow hiker on this trip. We first went to 
an arm of the bay where we saw a small part of an im
mense whale lying on the shore. Nearby was a small hut 
where someone has recently lived. A case of French con
densed milk (left for some future. occupant) was found 
i'n the hut. 

. We started climbing through the rocks and snow to get 
a better view of one of the glaciers which was "calving" 
as the guide books say. It came down, a huge wall of 
blue and white, to the water's edge. It was melting in 
the intense sunlight and pieces were falling into the water. 
Two large sections fell with a loud report and caused a 
small tidal wave which made people scurry back from 
the beach. Where the ice had fallen off was now a 
surface of exquisite blue. 

As we climbed we were suddenly halted by two shots 
fired in quick succession. It was our captain firing the 
sunset and the sunrise gun. My watch said 12 :15 and 
July 30 had begun. We were so warm climbing in the 
sun that we left our top coats on the rocks and went on up 
without them. We talked with some German sailors. 
They were all exceedingly friendly. The views were in
expressibly beautiful in every direction-midnight sun, 
glaciers, rugged peaks of rocks and snow, and the silver 
blue water of the fjord! 

On our way back we went over to a point where the 
government has erected a simple stone monument to Sval
bard Explorers, 1600-1750. Here were numerous graves 
with skeletons and coffins revealed by the elements. 

The floating ice had collected about. our ship. Our 
launch took us safely to it about 2 :30 a. m. I was loath 
to leave so beautiful a scene but I went to my cabin at 3, 
and suspect we sailed shortly after. 

Tues., July 30, 1935. 
This day is notable for the fact that we reached the 

Ice Barrier at 9 a. m. We stopped 
at 81° North Latitude and 10° East 
Longitude. The sky was cloudy, 
which we considered an advantage. 
We could look at the Ice Pack 
without colored glasses. Floating 
ice was all about us. To the north, 
northeast, and northwest nothing 
but ice was visible. It was not so 
solid and wall-like as I had ex
pected. The captain explained that 
a strong wind had been blowing 
from the north for some time, the 
ice had broken, and was floating 
southward. We could have pro
ceeded farther into the moving ice, 
but we agreed with the captain that 
it was better not to risk a propeller. 
The air was cold. We looked for 
polar bears but didn't see any--just 
a great expanse of white-blue ice 
making a long .line along the north
ern horizon. 

We remain.ed i'n this position for perhaps an hour, look
ing through field glasses and· exclaiming at this sight and 
that. Finally the ship turried slovyly around, pushing the 
floating ice gently. aside as it did so. We had attained our 
objective. We had been within 500 miles of the North 
Pole! 

SVALBARD CERTIFICATE 

It is hereby certified that: 

. ........... ,&. ..... C. ........ ?.t?~~~-----··--·· 
on the S.S ,STAVANGERFJORDNs sun:Jmer 

cruise 1935 has visited S V A L B A R D and the 

Ice Barrier at 81° north lat. and 10° east lonq. 

!7C cJ. J'rgens 
Commander 

S.S ,5 T A VAN G E R F J 0 R D" 

Norwegian America Line~.,.·-~ 

0 SL 0 el~~]~Wtfj~~ 
'\ ~ ~~·J 

;;. 0 . ~~~!~i' 
~-:~.11#1!~4-" 
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II d• never-en 1ng 

Progress 

A MIXTURE of steel dust and kerosene now enables 
engineers to detect flaws in steel castings and ma
chine tools which heretofore went unnoticed. This 

St l d t . d mixture of hammerscale, which is 
ee us lS use as known as "magnetite," is poured 

flaw detector upon a. casting or tool which has pre
viously been magnetized. If the presence of a flaw is sus
pected, the magnetite thus applied will reveal even the 
smallest cracks, even those invisible ordinarily to the 
naked eye. Only 

to perfection11 

A NEW General Electric laboratory r. t'oduct has again 
come to the fore in the shape of a new aid for de
termining the exact number of foot-candles, riot only 

for the specific task but for the 
specific pair of eyes doing the seeing. 
Looking somewhat like a pair of 

Visibility meters fit 
light to eyes 

opera glasses, and just as convenient to manipulate, the 
meter is really two instruments in one, as it will also 
appraise the relative visibility of various objects. It is 

calibrated for nor-
magnetized steel 
can be tested by 
this method as the 
magnetic poles 
near the flaws are 
'necessary to at
tract the dust 
which will show 
the imperfection. 

Absolute Zero 
mal vrswn and 
takes into account 
the numerous psy
chological and 
phys:ological fac
tors involved in 
the complex proc
ess of seeing. 

THE BLACK 
Ball Ferry, 
M. S. Kala

kala, gave Puget 
Sound, Washing
ton, the first com
pletely stream
lined ship oper-

The latest attempt to reach the unattainable temperature of absolute 
zero has resulted in a figur.e approximately one five-thousandth of a degree 
above --273.15 degrees centigrade, the accepted value of absolute zero. A 
magnetic thermometer, together with special salts, were used. The salts 
.were cooled to the temperature of liquid helium, 1.6 degrees above abso
lute zero. A magnetic fidel of 30,000 gausses, lo~ered quickly to ·25 
gausses, was used to lower the energy of the salt particles, and as their 
energy decreased, so did the amount of heat contained. The samples be
came colder and colder, reaching finally their lowest temperature, . and then 
began to warm up to the temperature of the liquid helium bath. The rate 
of warming .was measured by detecting the magnetization of the salt, from 
vvhich a curve was plotted to show the relationship between temperature 
and magnetization. By ext·ending the curve negatively, the above calcula
tion was made. 

EQUIPPED 
with a peri
scope and a 

specially- designed 
12-lens, motor-op
erated high speed 
camera, the only 

ated anywhere on the seven seas. The name of the ship 
was taken from the Chinook Indian language, mean:ng 
"Flying Bird," and that it, resembles one can be seen on 

first sight. The Kalakala is 276 
feet long, has a beam of 55 feet 
8 inches and a draft of 13. feet, with 

First stream-lined 
ferry is all steel 

a capacity of 2,000 passengers, and 110 automobiles. Of 
unusual construction, 97y,i_ per cent steel, she is completely 
fireproof. The superstructure is entirely welded by a spe
cial electric method which gives great strength and elimi
nates unsightly rivet heads ,and overlapping plates. Five 
tons of welding rod were used in the ship's construction. 
The Kalakala is propelled by a Busch-Sulzer Diesel engine 
which develops 3,000 horsepower at 23G_ rpm. The aux
iliary generating unit is a 600. horsepower Diesel engine 
direct connected to a General Electric generator rated 500 
kva with a 10 kilowatt, chain-driven exciter. This gen
eratQr furnishes power for the various engine-room aux
iliaries, such as blowers,' compressors, pumps, etc., as well 
as for the galley and lights. The original Black Ball Line 
was established in 1916 to give regular service between 
New Y ark and Liverpool. During the famous clipper ship 
era, some of the fastest ships to fly the American flag flew 
the house flag of the Black Ball Line. 
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building of its 
kind in the world has been erected in this country. In this 
unique structure, lightning research engineers of the com
pany expect to obtain new information on natural light
ning. With facts garnered here, they 
expect. to strengthen and improve 12 lens ~ame~a 
transmission and distribution equip- catches bghtnmg 
ment and so further safeguard from lightning damage and 
interruption the far flung networks carrying light and 
power throughout the nation. Of even more interest than 
the building, which r~;;sembles a window-paned water tank, 
are the instruments,, jnside. The periscope operates 
through use o£ a crystal sphere eight inches in diameter, 
at the peak of the structure, whose brilliantly silvered area 
reflects lightning flashes from any direction and sends their 
images down through a dark walled tube to a mirror set 
at an angle of 25 degrees. Images, from up to 20 miles 
away, are visible through an eye-piece. The camera with 
its 12 lenses is unique in photographic equipment. The 12 
eyes cover the entire 360 degrees of the circle and through 
them may be r.ecorded on a moving strip of film any flash 
of lightning within range. The film record thus obtained 
is the basis for laboratory stucjy and from it facts relating 
to the multiplicity of the strokes and other information are 
secured. 
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Faster Yet Safer 

HIGHWAYS 
r " I " 

W HILE great advances have been made in the im
provement of automobiles towards greater comtort 
and safety, relatively little has been accomplished 

in this respect in the way of the roads themselves. Grahite 
blocks, bricks, and creosoted blocks are commonly used 
for paving. Cast-iron blocks have been in use for seven 
years in England, where thousands of tons of such blocks 
are produced annually. With an increased market such 
cast-iron paving would be fully as cheap and possibly 
cheaper than brick and at the same time provide superior 
wearing qualities. 

The blocks used in the short stretch of experimental 

For the Future 

By Reina Ranta, M. '39 

paving at the entrance of Fifteenth Avenue S.E. onto 
Washington Avenue are triangular in shape. The uppet~ 
surface of each block is covered with diamond-shaped 
studs and the bottom of the block is hollowed. A feature 
patented by Iron Roads, Ltd., of England is embodied in 
the three supporting points on the undersurface of each 
block. This eliminates the rocking present in rectangular 
blocks. The Inter-Lake Iron Company has already taken 
over the English patents and is ready to cast this type of 
paving at Toledo, Ohio. Such paving will provide a use 
for Minn~sota's almost unlimited supply of low-grade 
tron ore. 

It is necessary to determine by experimentation the type 
of paving that will give the safest and most pleasant 
riding. In this conjunction, tire manufacturers have con
ducted experiments to eliminate weaving and noise in 
tires. It was found that by making the studs on tires 
irregular, noise and vibration were eliminated. The same 
principle holds true of the studs on iron pav:ing. It was 
also discovered that tire wear is almost entirely due to 
slippage. By producing a surface that will eliminate slip
ping, wear can be very materially decreased. 

To conduct such experiments outside, it would be neces
sary to b,Uild at least a half-mile of paving. Even then 
difficulty of making measurements in a moving vehicle and 
the great expense incurred in re-laying the stretch with 
varying types of blocks is obvious. Thus it was that E. W. 
Davis, superintendent of the School of Mines Experi
mental Station, conceived a machine to duplicate road con
ditions and facilitate the testing of cast-iron.paving. 

In its essential form the testing is clone by simply re-
. versing actual conditions and passing the paving under 
the wheels of a car. Several months were spent by Pro
fessor Davis and his staff in preparing blue prints and 
ordering the varied parts necessary in an original ma
chine before the work of assembly was begun and the 
machine finally ready for 'use. 
, The machine consists of a Plymouth sedan mounted on 

a frame of heavy steel beams reenforced at the cn~·ners 
with steel plates. The frame extends slightly beyond the 
car on each side and is approximately seven feet high. 
The rear wheels of the car a·re clamped to the frame, and 
the rear bumper. is attached to the frame by means of 
a heavy spring. The front wheels rest on two large fly
wheels within the frame. The flywheels, so constructed 
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that their inertia is equal to half that of the car, are in 
the form of steel drums sixty-eight inches in diameter and 
a foot wide. The two thousandcpound flywheels are set 
on a large axle and rotated by a belt from an electric 
motor. The paving blocks to be tested are bolted to the 
outer surface of the flywheels. 

An automatic device makes it possible to turn the front 
wheels of the car from the outside so that a skidding 
force can be obtained. The master cylinder of the 
hydraulic braking system of the car is placed in a con
venient position so that control over the braking force 
applied to the front wheels is possible from the outside. 
Weights totaling six. hundred pounds are placed inside the 
car to give it an average load. 

An instrument board, located in the forward end of 
the frame, is illuminated by a battery of four floodlights 
so that readings of the instruments can be taken by 'a high 
speed moving-picture camera. As most of the data of the 
experiments is centei·ed in an interval of from two to three 
seconds (i.e., from the time the brakes are applied to when 
the wheels come to rest) such a camera, taking sixty-four 
readings a second, becomes a necessity. 

At the top and running from left to right on the instru
ment board are a revolution counter for the right wheel, a 
speedometer, a gage measuring side force, and a revolution 
counter for the left wheel. Below is a dial recording the 
time, a gage measuring braking force, a gage showing 
braking pressure, and a flywheel counter. Below the board 
are two' "vibrographs." 

The revolution counters give the revolutions made by 
the front wheels and fly-wheel respectively. The speed
ometer is included for popular interest and when the 
machine is at top speed shows a reading of about sixty
five miles per hour. 

The skidding force developed when the front wheels of 
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the car are turned is shown on the side-force gage by 
means of a hydraulic dynamometer attached to the center 
of gravity of the car by a cable. -This type of dynamometer 
is more sensitive to a small motion than one of the spring 
type. 

The clock, requiring 2.5 seconds for each revolution of 
the long hand, is run by a synchronous electric motor. 
The two remaining gages measure the braking force or 
"drag" on the car and the oil pressure, respectively. The 
pressure on· the brakes must be known in order to dt1pli
cate readings. 

The two "vibrographs" are connected with the syn
chronous motor. The instrument on the left records the 
forward and back motion of the front axle, and the other 
the vertical movement. The pens are lowered onto or 
raised from the paper by means of solenoids. On the 
,graphs, 1.3 inches correspond to a second of time. 

It _is interesting to note the periodicity present in the 
recorded graph from the instrument showing vertical vi
bration as the flywheels reach their maximum velocity. 
This is due to the fact that the front wheels are not per
fectly circular and as they revolve swiftly go in and out 
of phase so that the car "chatters." 

Vfl-rying weather conditions .can be produced by play
ing il stream of water over the flyyvheels. Static tests have 
shown that the iron surface is_ no worse than concrete 
under icy conditions, but the studs melt the ice above very 
som1 to give better traction. 

By varying the types of surfaces on the blocks it is 
hoped that the stopping distances can be reduced to a 
minimum. This would mean increasing the coefficient of 
friction to a maximum. The coefficient of friction can be 
obtained by dividing the braking force by the weight of 
the front of the car and making correction's for certain 
other factors. 

-C ourtcsy fi echanical Engineering 
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Cost of Flying 

TRAVELING men of the gre.at Northwest have discovered they 
can have a cocktail over Minneapolis, steak and mashed potatoes 
while flying over some North· Dakota plain; and dessert along with 

a Montana landscape. Do stratosphere ascensions, trans-Atlantic flights, 
and round the world jaunts add up to this? 

Aviation, led by such projects as that of the China Clipper, has 
progressed by leaps and "hops." Typical of airplane success, the mail 
carried in on the Clipper safely reached its destination after riding in 
the new Pacific airliner; which left Manila December 1 and reached 
San Francisco five days .later on a return leg of its trip. 

' :( . 

Though man has made progress with his lithe throbbing monsters, 
he still has to meet the problem of cost. The China Clipper, a 25-ton 
airship, cost all of $400,000. Business men don't travel around that 
way, even during· the best of times. 

Records and developments as brought about by China Clippers and 
their partner ships point to the clay _when there may be an airplane 
owner in every family. Already the department of commerce has been 
attempting to create an air flivver to sell at $700, a move which has 
enmeshed the department in a c?ntroversy with many concerns. 

Secretary Roper has asked for 87 million dollars for construction 
and improvement of airports and the federal government has allotted 
23 million dollars for this purpose during the last three months. 

The China Clipper has already won for itself and its airplane sisters 
a mail contr1tct on the Pacific. Perhaps its success will stimulate the 
development of an airplane for the common man. 

At the Desk 

W HAT do you think of the 
cover picture this month? 

- It was printed by a rather 
different process. The cut was 
printed in black in the usual method 
then moved over to one side a 
distance of .0033 inches (one-half 
the distance between the clots on 
the plate) and printed again in 
blue. Result : the black clots peep 
through between the blue ones and 
we have a two color process using 
only one plate. The photograph 
was loaned to us by the Hamilton 
Standard Propeller Company. 

The magnificence of the new San 
Francisco Bay bridge is brought 
before us in an article written oy 
Bob Teeter. Bob was out there this 
last summer, so he has first hand 
information. 

A year's issue of the Techno
Log would not be complete with
out a story on the summer travel_ 
.of Mi'. Richardson, our genial 

· '• English professor. This one meets 
')t all of his former high standards 

in articles. 
The inside elope on the Pavement 

Tester is given us in a short article 
by a Miner, Reina Ranta. 

The shot'ts this month include 
articles on Anodized Pistons, the 
regular Progl'ess page, Alum News, 
Architects' page, Campus news, the 
usual Mental Tilts, and Stray 
Scraps. As an additional treat, the 
ghost of B. H,;;'l:. L. has been. resur
rected to write "An Engineer Looks 
At Life." By the way, your editor 
is one of the very few persons to 
know just what the T/. in B. H. 
T. L stands for. With sufficient 
encouragement he might publish it. 
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How to Handle Women 
by Electricity 

If she is wrong---:-Rectifier 
If she is too fat-Reducer 
If she becomes upset-Reverser 
If she wants chocolates--Feeder 
If she talks too long-Interrupter 

If 

If 
If 
If 
If 
If 
If 
If 
If 

she is a poor cook-Discharger 
she gets too excited-Controller 
she is out of town-Telegrapher 

she sings inharmoniously-Tuner 

she gossips too much:___:"R_egulator 

she goes up in the air-Condenser 
she is picking your pockets-Detector 

she will meet you half way-Re'ceiver 

s,he wants to be an angel--Transformer. 

-------

Now Here's A Book 
By Clifford I. Haga 

Instructor in English 

W ITH war in all its forms and with all its implica
tions so much in . our minds today, it might be 
pertinent to call in an expert consultant to straight

en out our thought. For that reason I am going to intro
duce my readers to Captain Liddell Hart, the English staff, 
officer, military historian, and philosopher of war, and the 
half-dozen books by which he has labored for a dozen 
years to force us to think of w:ar logically and intelligently. 
Loving sweeping generalizations as I do, I have learned by 
bitter experience to resist their temptations; but the one 
I am about to make is so attractive that I break the pledge 
again. Boldly and flatly I say this: no person whose read
ing has been confined to the major ·war novels and plays, 
however good, from Barbusse's "Au Feu," through "What 
Price Glory," ~'All Quiet on the Western Front," "Jour
ney's End," to "The Road to Glory," or such autobio
graphical works as Graves' "Goodbye to All That" and 
Lawrence's "Seven Pillars of Wisdom"-to name only a 
few-no such person can think or feel maturely about war 
until he has read Liddell Hart. · 

Why? Simply because Captain Hart is a soldier whose 
intellectual processes have been as diligently drilled as the 
more limited motor-sensory system. Driven by a philo
sophical and historical hunger, his life has been devoted 
to a discovery and analysis of first principles. As we read 
him we learn that war is more than a large-scale football 
game between two differently uniformed hordes, more than 
a heart-wearying puppet show jerked through its incon
clusive routines by diabolic munitions-makers or inter
national bankers and industrialists, more than that hvsteri
cal thing called-by the hysterical-mass-murder.- We 
learn that war is more than a string of hair-raising meta-
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phors. War is-war. It is a means to an encl. To say 
that it is as frequently misused, as it is well-used, is 
only to say that down through history we have not always 
refrained from abusing our inventions and institutions. 

Of course war· is only one of several means to that end: 
the settlement of political differences. To make war the 
only or chief scapegoat is careless thinking. If, for the 
moment, we forget the other alternatives to war and think 
of it alone as Liddell Hart teaches us to think of it, we 
find that ev~rything said about war is true-not because 
war is necessarily any more vicious than some of its sub
stitutes, but largely because those who make war (and 
that means civilians and politicians rather than the mili
tary) are all too likely to be incompetent to employ the -
technique of war intelligently, profitably, or effectively. 
In other words, he measures war by the cold. standard of 
the technologist whose categorical imperative Zwech.mas
sigkeit ("fitness for the purpose") is quite uncolored by 
either the sentimental benevolence of the old-fashioned, 
garden variety liberal or the passionate ardor of the robot
patrioteer geared to a blaring reiteration of "My country, 
right or wrong, etc." Philosophers still practice Aristotle's 
precept of the Golden Mean-even when they talk about 
)Var. 

After reading Liddell Hart's four best books-"The 
Real War: 1914-1918," "Sherman: Soldier, Realist, 
American", "Foch: The 1\1an of Orleans," and "Colonel 
Lawrence: The Man Behind the Legend"-a thoughtful 
person will be profoundly moved. Each one of them in 
turn, and particularly "The Real War" and "Foch," por
trays a system which might be called institutionalized in
competence. The tragedy and failure of the tremendous 
effort war entails are rooted in a disregard or ignorance of 
first principles. In the biographies of Sherman and Law
rence and in the earliet· book, "A Greater Than Napoleon: 
Scipio Africanus," we see that war, within its proper 
limits an<J when it most closely adheres to first principles, 
is not the least desirable means to an end. 

The whole problem seems to boil down to this: interna
tional rivalries and disputes necessitating settlement by war 
(as at pre.sent) are the result of unintelligent living, and 
the inconch.tsive and enervating technique of arbitration 
called war cannot be expected to be better than its origin. 
One need not be a geneticist to trace the perverse 
genealogy. 

Hopeless and shocked though one may be, a reading of 
Captain Hart's books can become a wholesome and sana
tive discipline. As I have reiterated, first principles must 
be stated before thought or action can become profitable. 
He gives us these first principles with a wealth of specific 
illustrations. I recommend him to my friends in both 
extreme camps, to both pacifists and militarists. For the 
first, the rigor of his analysis will canalize the well-meant 
floods of emotion and sentiment which so often sweep 
pacifists off their feet. To the latter extremists Liddell 
Hart's work, in its cool and detailed particularizing, will 
be a check and a brake as effective as Santayana's 
apothegm, "To delight in war is a merit in the soldier, a 
dangerous quality in the captain, and a positive crime in 
the statesman." 

Of Liddell Hart's books these are the ones I find best 
and in this order: "The Real War," "Colonel Lawrence," 
"Sherman," "Foch," "The Remaking of :Modern Armies," 
"A Greater Than Napoleon: Scipio Africanus." 
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ANODIZING 
PROCESS 
ON PISTONS 
A New Surface on Aluminum 

By Gordon Brierly, E. E. '38 

A LUMINUM alloy pistons with a hard, long-wearing 
surface are now being produced by the Buick anodiz
ing process. The latest installation at the Buick 

plant is completely conveyorized, facilitating automatic 
operation and accurate control. Anodizing is, in effect, a 
de-plating process. The current, which is sent through 
the treating tank, is opposite in direction to that which 
would be used for ordinary electro-plating. The nature 
of the bath is such that a hard oxide is formed on the 
surface of the piston, integra~ with the metal rather than 
a plating. 

The pistons treated, after being hardened and ground, 
are clamped on specially designed racks which also serve 

the oxide being a non-conductor of electricity. All parts 
of the racks except the contact points are coat·ed with a 
non-conducting surface to prevent electrolytic action. 

The method of controlling the temperature of the anod
izing bath is notable for its. accuracy. The bath, which 
is continuously agitated by the moving racks, is cooled 
by conduction through the inside walls of the "U" shaped 
tank to a large tank of cold water. The water supply 
for this tank is from a well, 354 feet deep, which was 
sunk to assure sufficient water at an absolutely constant 
temperature'. The water coming from this well is almost 
ice-cold. 

Well water is used because it was found that the tem
perature of the city water varied too much to provide 
the close control necessary. The bath chemicals are thus 
held within one degree Fahrenheit of the specified tem
perature. Pyrometers in the plating bath, coupled with 
the control of the rate of flow in the cooling tank help to 
hold the temperature constant. 

The non-conductivity of the oxide makes possible a 
rather ingenious method of determining the hardness and 
thickness of the oxide coating on the pistons. A piston to 
be tested is mounted in a specially designed sand-blast ma
chine (see figure). Contacts are placed across the skirt of 
the piston in series with a battery and an electric lamp. 
The time required for the special grit of the sand-blast to 
cut through the oxide coating is measured. The lamp will 
light when the coating has been cut through and the circuit 
completed. The time required is proportional to the com-

. bined hardness and thickness of the anodic coating. 
The new treatment produces pistons which wear as well 

as cast iron with the added advantage of ·a 50 per cent 
reduction in weight. The load on connecting rod bearings 
may be thus lowered to such an extent that bearing life is 
more than doubled. 

as one electrode. The overhead con
veyor. system picks up the racks and 
carries them to a tank containing a 
chemical cleaner which removes all for
eign material. After remaining in the 
bath for a short time they are again 
picked up by a conveyor and transferred 
to a · water rinse tank to remove the 
cleaner chemical. 

This i1igenious device measures the thickness and hardness of the 
anodic coating by sand-blasting the piston surface until an electric 
circuit is established by exposure of bare unoxidized metal. In 
operation the mechanism is enclosed as a protection to the inspector. 

Another continu6tJsly running chain 
conveyor removes the racks from the 
water and lowers them into the anodiz
ing bath. Here the racks and pistons 
move slowly around a "U" shaped tank, 
reaching tl~e other end in 15 minutes. 
Then they are lifted out automatically 
and rinsed first with cold water and 
then with hot water in order to remove 
all traces of the chemicals used in the 
anodizing bath. 

The racks and pistons are then taken 
out of the water and the pistons are re
moved from the racks to be finished. 
The empty racks, however; are not re
moved. from the conveyor but continue 
on into another bath where the current 
is the reverse of the anodizing current. 
This removes any oxide which may have 
formed on the cont~ct points of the rack, 
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ALUMNOTES 

1936! We wondered the past year 
just what this year would bring 
us; or must we go out and get 

what we want. As time goes on we 
find that both are true. To you read
ers, both alums and students, we bring 
better news this year in these columns. 
You may wonder what "better news" 
we have in mind. More employment, 
better jobs, and more marriages 1s 
the "better news" we bring. 

E. H. Hovemeyar, '35 Electrical, 
is working for the General Electric 
Company at Erie, Pa. Mr. Hove
meyar came back to Minneapolis re
cently with a ring. That sounds like 
prosperity, doesn't it? 

Carlyle R. Burton, E.E. '35, is 
with the General Electric Company 
of Schenectady, New Y ark. Carlyle 
was married on December 28, 1935. 

Leonard T. Ostergren, '35 E.E., 
former A. I. E. E. president, is now 
with the Goodyear Tire and Rubber 
Company at Akron, Ohio. Leonard 
came back here for the holidays. 

George E. Morris, '27 Civil, is 
with the United States Coast and 
Geodetic Survey. He has been re
cently working on hydrographic sur
veys of .the East and Gulf coasts 
and Alaska. George is married and 
enjoys golf ariel photography as hob
bies. 

"The demand for competent'struc
tural engineers exceeds the supply," 
says Kenneth Cromsie, '29 Arch., 
who is employed as chief engineer 
by the Paper Calmenson Company. 
Kenneth went on to say that a great 
deal of private work in the line of 
structural engineering was in the 
offing. 

Kenneth Hornung, Arch. Mar. '34, 
was married on Christmas Day, 
1935 .. Kenneth is working on an 
engineering project of the WPA 111 

Waterloo, Iowa. 

Charles N. Bailey, '31 M.E., is 
. Superintendent and Chief Engineer 
at 111 South Dearborn Building, 
Chicago, Ill. 

R. E. Samuelson, M.E. '33, is an 
engineer with the Collins Radio Co. 
at Cedar Rapids, Iowa. Mr. Samuel
son· spent six months in South 
America (Colombia) i n s t a 11 i n g 
transmitting stations for the Com
pany. 

Robert K. Ze.ese, '30 Civil, is a 
Junior Highway Engineer in the 
Division of Management of the 
United States Bureau of Public 
Roads at Washington, D. C. Rob
ert has been working in various sec
tions of New York, New Jersey, and 
Florida. He is not married, so mov
ing around doesn't bother him. He 
has been working with Ray Hertel, 
'30 Civil, James Hanson, '29, and 
Rex Anderson, '30. 

Lester J. Rowell, M.E, '29, is test 
engineer for the Chicago District 
Electric Generating Corp., Ham
monel, Incl. Lester says th,at the 
world has been very good to him 
and he is still single. 

Bill Reichow, M.E. '30, told us 
that he has just been transferred 
from the N. Y. office to the Kansas 
City office of Brown Instrument 
Company. Bill said he expected to 
take on a wife ·Saturday, Dec. 28, 
1935, as he was afraid to go to Kan-

Alums! Send us news about 
your job, your hobbies, your 
progress, and anything which 
would be interesting to your 
former classmates and instruc
tors. They're just itching to hear 
from you. vVrite to the Alum 
Editor, in care of this magazine. 

sas alone. Vv e don't blame you, Bill, 
and we hope ymr got there O.K. 

. I 

Christmas vq.~ation brough~ down 
Eric Peterso1.1{ '33 Civil, and L. A. 
Rodert, '30 ik'ero., from DuJuth Jun
ior College/~'11Cre they are employed 
as instructors. 

E. L. Kells, M.E. '34, has com
pleted the work for his Master's 
degree at California Tech., and is 
now with the Southern Counties Gas 
Company, Los Angeles, California. 

Paul Honey, M.E. '31, is with 
Procter and Gamble Mfg. Co.; Staten. 
Island plant. He is now Edible 
Process Supervisor and has charge 
of a division of 58 men. 

Here's getting ahead for a '35 
Civil! Leon Hamlet is in the sales 
department of the Minnesota High
way Department at Morris, Minn. 
He is assistant to W. C. (Bill) Hill, 
'32 Civil, who is also .with the De
partment. Leon was married to 
Charlotte Granges, '32 Minnesota, 
on September 28, 1935. 

L. J. Markus, EE '33, is now an 
instructor at the N~ -;anal Radio In
stitute, Was11ington, D. C., his work 
includes the writing, editing', and re
vising of radio lessons. He was mar
ried to Miss Jeanette Evans, '35 Ex, 
last fall; after touring the East for a 
Month, the couple is now settled in 
Valley Vista Apartments, Washing
ton, D. C. 

Paul Wallfred, M.E. '34, is work
ing for the Tropic Aire Company in 
Minneapolis, along with Lyle Scott, 
E.E. '35. 
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Back of a Medal 
FIRE was raging through a Virgini~ village at mid
night. A telephone workman sped there from his 
home ••• foun.d the central office in danger. 

Relieving the young woman operator, he handled 
all calls ..• summoned help from nearby towns ••• 
'til buildings on both sides collapsed and the tele
phone building caught fire. Quickly he disconnected 
the small~ switchboard ••• moved it to safety ••• 
improvised a telephone station in a field. 

In 20 minutes he re-established communication. 
Next morning, the rescued switchboard was installed 
in new quarters .•• telephone service was resumed 
as usual. 

That telephone man received the Vail Medal ••• 
one of several awarded each year to Bell System 
employees for outstanding public service. Devotion to 
duty ... day by day as well as in· emergencies .•• has _ 
given America the world's finest teleph~n~ system. 

BELL_ TELEPHONE SYSTEM 
THE MINNESOTA TECHNo-Lac-January, 1936 
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Architecturally Speaking 
Architectural Literature 

LAST month I made several remarks concerning the 
use of professional books by architectural students. 
,Today I should like to elaborate on the subject a bit. 

If you will remember, which you undoubtedly won't, I 
said something about reading the books as well as looking 
at the pictures. I said this because you can never evalu
ate a building fairly without knowing something about the 
conditions under which it was built. Of course, I'll grant 
you authors don't always cooperate by giving that infor,. 
mation. So if you will bear with me I should like to 
present a very brief sort of "Readers' Guide" of· architec
tural books, particularly those deaJing in ideas. 

Works of architectural philosophy of the classical eras 
are rather rare; most of the discussion of these was by 
modern writers tending to be frightfully technical, some
thing I would like to avoid in this list if possible. The 
Roman book on Roman architecture is Vitruvius' ·"Ten 
Books on Architecture." These are interesting for an ex
position both of Roman ideals and fancies and of some of 
the ageless architectural cliches. A good general survey 
of architecture is Charles \iVhitaker's "From Rameses to 
Rockefeller," which seeks to correlate the age with the 
architectural expression. A good work on the early ec
clesiastical work is Josef Strzygowski's "Origin of Chris
tian Church Art." An interesting book to read in connec
tion with a study of Renaissance architecture is Ralph 
Roeder's "Man of the Renaissance." While it is not in 
any sense an architectural book, it gives excellent back
ground material concerning the life and times. Typical 
of the works written during the Renaissance is Vignola's 
treatise on the orders, nothing more than a mathematical 
treatise on the proportions of the Greek and Roman or
ders. 

In modern times the field really gets thick and exciting 
and vitally interesting to us because these men are writing · 
about the times in which we live, trying to find an ex
pression in sticks and stones of contemporary ideas. 

The forerunner of modern work was Louis Sullivan. 
His philosophy is really best presented by a reprint of 
"Kindergarten Chats" in which you find exposition of his 
famous dictim "Form follows Function," and his plea for 
an American architecture instead of a mere copying of 
the dead forms of past ages. Sullivan also wrote "Auto
biography of an Idea," telling of his own rise and develop
ment. A very recent book by Hugh Morrison on Sullivan 
gives a good survey of his life and work with excellent 
pictorial material. The philosophy of his follower, Mr .. 
F. L. Wright, is expounded at great length in his now 
somewhat scandalously famous "Autobiography" and in 
the more serious "Modern Archtitecture, the Kahn Lec
tures for 1930." He has also written his Town Planning 

ideas in the "Disappearing City," later given concrete form 
in his .studies for Broadacre City. With the exception of 
Sullivan and Wright, practically all the books on con
temporary architectural thinking are foreign. Foremost 
among these is Le C01·busier with three books to his credit 
-"Vers Une Architecture," giving his feelings and 
thought on architecture in general; "The City of Tomor
row," a self-explanatory' title; and "Le Ville Radieuse," a 
further development of his ideas on town planning for 
more sunlight and air. Andre Lureat has written an inter
esting book called "Architecture" although it is written in 
French. I 

A great many fascinating monographs have been pub
lished in Holland, Germany, and France on all of the lead
ers in contemporary architectural thinking-Gropius, Oud, 
Van der Rohe, and many more. These are unfortunately 
not available in our library, a fact which, I feel, impairs 
its workability greatly. An example of this type of book 
is the Dutch monograph on Wright, which is the only one 
in our local library. 

The way to get contemporary movements and ideas 
while they are still somewhat warm is by means of the 
periodicals. Here again, foreign publications are more 
interesting and vital. This can easily be seen by compar
ing the periodicals in our own library. The few foreign 
ones devote much more space to fresh attempts to solve 
the present-day problems than do the American ones. Of 
course, the somewhat inane "housey" publications are not 

. considered at all in this comparison. It is really unfortu
nate that these dilettante organs can 'not be replaced with 
some of the publications published in the centers of con
temporary activity. 

-G. W.B. 

Dope ... 
Advance dope on the only reason for the existence of 

the Architectural Society, namely, the Architectural'Jubi
lee: The local bigwigs plan to make it the biggest, the 
best, the most gala occasion since the Architectural So
ciety's inception. 
' Last year's Jubilee brought· better than a smattering 

of eulogies in as much as it was taken off from the camp.us 
and flung in the Curtis Neo-Classic Salon, whose exquisite 
gilt was relieved by a fittingly peonic brilliance of color 
conveying the Mehican theme of the "Beaux Arts Ball-
a la Cucaracha !" · 

This year it is hoped that attendance will soar due to 
the precedent now set, but, nevertheless, it is felt that a 
more intimate salle dt,t danse would better befit the smug 
indifference which has been known to .infest the student 
body. 

We have been advised to suggest that you whet your 
curiosity, one and all, to a point of dropping in upon the 
next· Society meeting-member or no. 
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• 
OUR LOCATION 

Ground Floor, 

Engineering Building 

OUR OBJECT 

To Render 

Maximum Service 

• 
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THE ENGINEERS' 
BOOKSTORE. 
CO-OPERATIVELY MAINTAINED' BY 

ARCHITECTS 

CHEMISTS 

ENGINEERS 

• • • 

TO SUPPLY 

Architectural Materials 

Drawing Supplies 

Note Books ... Text Books 

Shop Tools 
I 

Drawing Instruments 

Paper and Supplies 

83 



84 

EA.T 
Where Friends Meet 

DELICIOUS 
STEAKS 

-. 

Pagoda Tea Room 
505 Washington A ~·e. S. E. 

Gl. 1518 

OSCAR'S 
BARBER SHOP 

1302 4th St. S.E. 

• 
On Either Side of the Campus 

It's Convenient to 

Keep Your Hair 

Well Trimmed 

• 
OSCAR'S 

HARVARD BARBER 
and 

BEAUTY SHOP 
604 Washington Ave. S.E. 

Dr. Halvorsen Will 
Address A. I. Ch. E. 

Dr. H. 0. Halvorsen will address 
the students' chapter of the American 
Institute of Chemical Engineers on 
Thursday, January 30; at the bi
weekly meeting in the 'Minnesota 
Union. His subject will be "Sewage 
Disposal a1id the Trickle Filters" and 
will be supplemented by a motion pic
hire of his recent work on trickle 
filters. His work, which has increased 
the capacity of trickle filters several 

It's a Five
Star Event 

Every Saturday Night 

at the 

MINNESOTA UNION 

• Dancing t.o Popular 
Campus Bands 

• Ping Pong 

• Movies 

• Bridge 

• Special ,Features 

SOc per Couple 

Sponsored by the 

Minnesota Union Board 

of Governors 

ELECTRIC BLUE PRINT CO. 
DRAFTING EQUIPMENT 
ENGINEERS' SUPPLIES 
SURVEYORS' EQUIPMENT 

312 MINNESOTA ST. SAINT PAUL, MINN. 

Quality Products Sinc.e 1904 

·-----··--~--·· 

fold, has created quite a panic among 
the sludge advocates, who long have 
claimed their method to be the most 
economical method of disposal. Re
freshments will be served after the 
meeting. 

Professor Buchta 
Addresses A. I. E. E. 

The American Institute of Electri
cal Engineers held their last meeting 
on December 4 in the Physics build
ing. Professor Buchta lectured on 
sound and acoustics and performed 
several experiments in connection 
with the lecture. An oscillograph built 
by the physics staff was used to pro-. 
ject light rays reflected from a dia
phragm on the wall, illustrating the 
wave forms of words spoken into a 
microphone. Another instrument fil
tered out certain sound waves and let 
the audience listen to the phonograph 
records with some of the frequencies 
removed. At the close of the lecture, 
Professor Buchta filled his lungs with 
hydrogen ·and spoke to the group, pro-
ducing a peculiar voice. · 

The first meeting this quarter will 
be a social meeting held the. second 
week of the quarter. The prize paper 
contest and other business matters 
will be discussed. Several inspection 
trips have been planned for this quar
ter . 

As You Like It 

Tasty Food 

Prompt Service 
' 

New Moderate 
Prices 

at the 

College Club 
Oak and Washington 

Open Evenings 

' 
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An Engineer Looks 

It has often been 
said that a drink is 
a curse, but to the 
venerable city fath
ers of Keokuk, it is 
more than a curse 
-it is an abomina
tion, and particu
larly so when 
mixed with a good
ly portion of devil
may-care, hilarious, 
high -riders. 

The high-riders 
. At Life 

are those men B B H T L 
men whose hazar- Y · · · · 
dous task it is to 
put in and rivet the beams in the arch of a bridge or in the 
umpty-umpth story of a skyscraper. To say that their 
job is hazardous is putting it mildly-in fact, Death walks 
ha:nd in hand with them every day. Death holds one end 
of the rivet while the high-rider manicures tHe other. 

When the folks living in Keokuk reached that stage of 
-civilization at which they balked at swimming the river 
every time they wanted to play croquet on the opposite 
shore, they floated a bond issue and hired a company to 
build them a bridge. Along with the beams, bolts, nuts, 
and other screws, came (curse 'em) the high-riders. 

After ye old bridge was about half built, the hell-roaring 
high-riders got the then original idea to cause a severe 
drought in the town's liquor supply. After getting the 
_aforementioned drought well rolling, they did a little roll
ing theinselves, as gentlemen will, when in their cups, 
coast around for something to occupy their spare time. 
In their hilarious meanderings they came upon a tall con
crete shaft or pillar pointing its coarse gray finger at the 
sky. They also accosted a bronze cigar store Indian and, 
when they received no reply to their convivial greeting, 
decided that he was a high-hat and therefore must be dealt 
with accordingly. They put two and two together and got 
the usual resultant~nine-so they hied and hicupped 
themselves back to the bridge and procured a miscellaneous 
supply of ropes, blocks, and other tackle. They proceeded 
to put the recalcitrant ltidian on top of the high concrete 
monument with as much alacrity as you would utter the 
proverbial "Robinson Aloysious Crusoe." Their task fin
ished, the drunken high-riders returned to thdr bunks well 
satisfied that the Indian had been chastised sufficiently 
and had earned his just desserts. Came the dawn, as it 
always does; the va1·mints vehemently declared themselves 
innocent of the whole affair. 

It took thos'e venerable city ·fathers three years to de
vise a way to get ye old Indian back to terra firma by 
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some other means than blowing up or knocking down their 
·concrete monument. 

Maestro Carl E. Swanson, the gentleman who dishes 
out those heart-breaking quizz-es, keeps his class doing the 
old shoulder-to-the-wheel act with little tales. when his 
"ten-minute tests" temporarily lose their efficacy. Here is 
his latest effort: 

A fellow was driving along past a farm and on this farm 
he noticed pigs running around most bodaciously from tree 
to tree. A pig wou~d pause momentarily at a tree and then 
precipitately depart for another one at a dead tun-that is, 
at as much of a dead run as a pig could possibly be capable 
of achieving. The fellow's curiosity overwhelmed him so 
he, drove into the farmyard to investigate. He found the 
farmer, and asked, ."Why the dementia pr<ecox in yon 
swine?" The son of the soil answered, "Well, you see, it 
was this' way. Last winter I had a bad attack of laryngitis 
arid could not make a sound. The only way I could call 
the pigs to feed them was to beat on the pig-sty with a 
club. And now the woodpeckers have got my pigs going 
crazy!" 

Telephone the girl at the switchboard at the Pantages 
and ask her to say "Ricardo Cortez" ..... She will. 

Four Real HAIRCUTTERS 
IN THIS SHOP 

We Welcome the Chance 
to Prove This Statement 

Ski-U-Mq.h Barber Shop 
506 Washington Ave. S. E. 

Announcing 

The Gopher 
Special Malted 

10 Ounces • • 10 cents 

SCHNEIDER'S CAMPUS PHARMACY 
Across from. Engineering Building 
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Monkeys 

There has been a problem bouncing around the office 
here for the last couple of years that has intrigued the 
staff no whit. Vve have wanted to run it in this column 
many times but th~re is one stickler; we don't know· the 
correct answer. So this month we are going to turn you 
loose on it. One buck to the guy that first brings in a 
solution to us. Include all of the work so that we might 
check the method. 

A piece of rope weighs 4 ounces per foot. It is passed 
over a pulley and on one end of it is suspended a weight 
and on the other end a monkey; the whole system is in 
equilibrium. 

NEW and 
USED 

TEXT BOOKS 

* * * 
U TRADING POST 

525 Washington AvenueS. E. GL 1033 

E.H.MILLER 
1326·4!!! ST.S.E. 

0 ld Textbooks 
Made New Again 
by MILLER
and at a moderate 
cost-

Call Gladstone 5120 

The weight of the 'monkey in pounds is equal to the 
age of the monkey's mother in years. 

The age of the monkey's mother added to th'e age of 
the monkey is 4 years. 

The monkey's mother 1s twice as old as the monkey 
was when the monkey's mother was one-half as old as 
the monkey will be when the monkey is three times as old 
as the monkey's mother was when the monkey's mother 
was three times as old as the monkey. 

The weight of the rope is one-half as much again as 
the difference in weight between the weight and the weight 
plus the weight of the monkey. 

The length of the rope on the side from which the 
weight is suspended is equal to one-half the difference 
between the length of the rope in feet on the side from 
which the monkey is suspended and the difference between 
the length of the rope on the side from which the monkey 
is suspended and twice the age of the monkey's mother 
when the monkey was born. 

What is the weight of the weight? 

He Wins 

A. W. Haaland wins the simoleon for last month. All 
correct and turned in at 12:31 :46Yz p. m., December 11, 
1935, just 29 hours, 59 minutes, and 47 seconds after he 
took his TEcHNo-LoG out of the P. 0. box. 

December Answers 

It would require 72 hound-leaps to overtake the fox. 
The anchor post would be located at a point 166 ft. from 
the 100 ft. tower, 37 ft. from the 190 ft. tower, and 
172 ft. from the 90 ft. tower. In the third problem, Yz of 
the first ingot, 5/16 of the second, and 3/16 of the third 
were required to make up the fourth ingot. 

§llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllf~.' 

§ = 
Guu Uu9e1z.'s 
1e~ ~hop 

LUNCHEON . . . . . . . . . . . . . . .11:15 to 1:30 
30-35-45 cents 

DINNER ..................... 5:15 to 7:15 
40-50-60 cents 

SUNDAY DINNER ................ 12 to 2 
50-60-70 cents 

629 Wash. Ave. S. E. Gladstone 2618 
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A LITTLE STORY: What could be the r.eason for 
the appearance of a certain innocent young electrical 
engineering student at the Nurses' Home at twelve
thirty a.m. one Sunday in December; and what could 
be the reason for his immediate reappearance outside, 
t-mpty handed and considerably chagrined? It is also 
rumored that (not to mention any names) Waldemar 
Klitna, while on the first elate of his life, was consider
ably impressed with the voluptuousness (as W aldy 
puts it) and cute nose of a certain student nurse. The 
name furnished upon request. Some claim, although 
the rumor is unfounded, that Waldy has been the victim 
of a huge practical joke made possible by a classmate's 
ability to impersonate a girl's voice. However, let this 
'serve as fair warning in the future to engineers who 
entertain hopes of dating student nurses. We also won
der just what Mrs. Barnes, the keep~r of the nurses, had 
to say to Mr. Klima upon his untimely appearance at 
the Nurses' Home( .. Dean Ora Miner Leland held the 
rank of Major in the United' States Army during the 
war. It seems that some of the men under his com
mand knew his full. name and would address him as 
"Major Ora Miner Leland"; it took him quite a while 
to determine whether or not he was being kidded ..... 
K. Wimpy Waller, the maintainer of social standards 
at the Alpha Rho Chi house, seems to thit1k they grow 
some rather attractive blondes at the Beth Page, famous 
for its feminine pulchritude ..... The teeming me
tropolis of Brainerd recently declared a holiday, the 
reason being: Otto William Dahl finally graduated. 
He is now going to assist a certain young lady from 
Iowa in making patchwork quilts from necktie ends . 
. . . . Robert Auvinen denies that there is anything to 
his being seen frequently with Dorothy Towne. . · . . . 
Don Sutherland is about to jump off the deep end with 
Janet Jindrick. Won1t some kind engineer give him 
a word of warning? ..... Jim Acker's big compe
tition with Rochelle H udsoh, the blonde Venus of 
Hollywood, is Harry Richman, the song and dance man 
from Broadway ..... Since our campaign for better 
hats to adorn the heads of our math department, no · 
less than five new "Gourdcovers" have made their ap
pearance in this division. However, there' is still one . 
notable deficiency. We will give him just one month 
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to remedy the situation before making an- exposure . 
. . . . . Are you aware that we have an Olympic cham
pion in our midst? He is none other than Clem Sculley, 
small sized sophomore in Civil Engineering, with par
ticularly exceptional ability as a figure skater. He 
seems to do pretty well also with a certain young 
blonde and can be found in her company any third hour 
in the P. 0 ....... Marshall Edson, frosh chun whiz, 
has been running up a large phone bill lately making 
calls to a charming little girl out at Excelsior ..... 
Jean McAuley, Chi Omega queen from the South, is 
causing Dick Pratt a lot of worry these days. \Ve won
der if the competition is getting a little too tough for 
him ..... Who was the young would-bel engineer 
who called Elsa Hoidale at three o'clock in .the ·morn
ing to make a ·elate with her? ..... To Omar Patter
son goes the first prize for the best story of the month. 
He will receive a fur lined bath tub with his name en
graved in gold letters. The prize for next month will 
be a slightly used Christmas tree. Drop all entries in 
P. 0. 4615 along with the roof off a Terraplane or a 
reasonable facsimile. And so this department wishes 
you all a new year filled with every success, scholastic-
ally and otherwise. · 

HARVARD GRILL 
The ·Campus Favorite 

Bring Her to the 
New Blue Room ... Eat 

and Talk It Over 

ALL SANDWICHES 
TOASTED 

Meet Your Old Friends 
and Make New Ones 

IT'S A SIMPLE THING-
But a Great Help in Warding Off Winter Ills 

Natural Spring Water 
"The pure'st and softest in the. world" 

8 to 10 GLASSES DAILY 

Atlantic 6361 
Minneapolis 

To Order Call 

Nestor 1119 
Saint Paul 
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~ 
GOPHERS 

''TE-CH II 

Advises You To 
''Give Them A Try, 

The adv.ertisers listed below are interested in serving students 
of the Institute of Technology. When patronizing concerns, 
it will be to your advantage to r.emember that these advertis
ers are always looking for ways by which they can be of 
service to you. 

TEA ROOMS 
AN.N UNGER'S TEA SHOP 

629 Washington Ave. S. E. 

PAGODA TEA ROOM 
505 Washington Ave. S. E. 

CAFES 
COLLEGE CLUB 

Oak and Washington S. E. 

HARVARD GRILL 
606 Washington Ave. S.E. 

CLOTHIERS 
JUSTER BROS. 

43 So. 6th St. 

STANDARD CLOTHING CO. 
1407 University Ave. S. E. 

BOOK BINDERS 
E. H. MILLER 

1326 4th St. S. E. 

DRUG STORES 
L. F. BROWN 

600 Washington Av.e S. E. 

CAMPUS PHARMACY 
500 Washington Ave. S. E. 

BOOKSTORES 
ENGINEERS' BOOKSTORE 

Main Engineering Bldg. 

U. TRADING POST 
525 Washington Ave. S. E. 

BARBER SHOPS 
OSCAR'S BARBER SHOP 

604 Washington Ave. S.E. 

SKI-U-MAH BARBER SHOP 
506 Washington Ave. S.E. 

.PRINTERS 
BRUCE PUBLISHING CO. 

2642 University Ave., St. Paul 
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c. A watch can be repaired with a pair 
of scissors, but it's a little difficult, to 
say the least. 

aDVERTISING is far from an exact science, but successful 
advertising is more readily accomplished when the right 

tools are employed. 

Bruce Publishing Company has been a factor in Northwest adver-

tising for over a quarter of a century .... Perhaps we can aid you 
in the selection of your advertising tools .... We'd be only too glad · 
to confer with you. 

Bruce Publishing Company 
PUBLISHERS AND PRINTERS 

Saint Paul Minneapolis 

NEstor 2642 NEstor 2641 
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G-E Campus News 
I 

EDITORIAL BOUQUET 

I T IS very pleasant to have people say nice 
things about one. The pleasure is curiously 

heightened, however, when the nice things are said 
in a roundabout way-never intended directly to 
reach one's ears. General Electric recently was 
honored in such a manner on the editorial page of 
the Spokane, Washington, Chronicle, and the Com
pany is still basking in the warmth of the glow gen
erated. The editorial, in part, read as follows: 

"An exposition at which inventors of the Pacific 
Northwest will display their work will be held next 
month in Portland. 

"It will probably be a revelation to those who see it. 
Most persons find it hard to think of great men com· 
i:tig from 'near at home? When one speaks of inven
tors or scientists, the Northwest citizen thinks of the 
General Electric laboratories, or of observatories in 
California, or clinics in Vienna .... " 

CELESTIAL PUSH-BUTTON CONTROL 

HEAVENLY bodies a million times fainter than 
the faintest star the eye can see unaided will be 

brought to the earth for inspection and photography 
at the touch of an electric push button when the 
McDonald Observatory on Mt. Locke in western 
Texas is placed in operation. The observatory build
ing itself is almost completed, but- the technicians 
of the Warner and Swasey Company at Cleveland, 

are "making haste slowly" with the polishing of tl:le 
82-inch reflecting mirror. They estiihate that 
another 12 or 18 months will be needed before the 
mirror is ready for installation. The 45 toris of mov
ing parts of the telescope will be at the command o£ 
a single individual, who will be able to take his stand 
upon an observing bridge and virtually order the 
stars to parade before him. The motors and complete 
electrical control to make this possible have been 
manufactured for the builders of the telescope by 
General Electric. 

VOICES FROM THE SKY 

WHEN the Whiteface Memorial Highway-a 
road leading to the s11mmit of the 5000-foot 

Whiteface mountain in the heart of the Adirondacks 
-was dedicated this autumn, voices came down 
from the sky on a beam of light. There was nothing 
mystical about this performance, however. The beam 
of light came from a 24-inch G-E searchlight on the 
summit of the mountain. The voices were those of 
President Franklin Roosevelt and New York's 
Governor Herbert Lehman. 

President Roosevelt's words, dedicating the high
way, were carried on the light beam seven miles 
from the mountain to the crowd at the Lake Placid 
airport. Governor Lehman had spoken over the light 
beam the night before. He was so interested that, 
after the dedication ceremonies were finished, he 
spoke again to demonstrate the equipment to the 
members of his family. Both night and day demon
strations were successful, although once or twice 
during the day the words faded to faintness when 
small clouds floated by the mountain top and par
tially obscured the light beam. 

Two-way communication was carried on by means 
of short-wave radio equipment located at the air
port. G-E engineers, who made this special installa
tion, had to transport a gas-driven power plant and 
a dozen or more storage batteries to the mountain 
top to operate the talking light beam. 

96-20SDH 

GENERAL. ELECTRIC 
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HERE'S HOW-the framework of the light weight, streamlined ~ail cars for high 
speed is Lindewelded from chrome-molybdenum steel tubing. 

Mastery over all Metals 
Welding Makes Jointless Structures Possible in 
Practically All Commercial Metals and Alloys 

By A. B. KINZEL* 

CJne;grett·advantage of using weld
ing· is, that practitally every commer
Gi;ally available metal and alloy can be 
made by this means into a jointless 
assembly. 

Contributes to Home Comforts 

Numerous articles fabricated by weld
ing are found i11 most homes. Familiar 
ones cover a wide range . of metals
kitchen ware and furniture of alumi
num, copper and stainless steel; copper 
tubing in refrigerators, sheet metal in 
refrigerator boxes; kitchen · cabinets 
and gas ranges; water pipes of copper, 
brass, iron and steel; furnaces and ·hot 
water tanks of strong heat-resisting 
irons and steels. Even the tiny alloy 
wire elements in radio tubes are welded. 

Simplifies Automobile 
Maintenance 

Automobile manufacturers use weld
ing for innumerable assemblies where 
your safety and comfort depend on 
permanent strength and tightness. The 
modern automobile repair man also 
uses welding. With welding he quickly 
restores broken parts to use again. 
Steel bumpers, fenders, frames are read
ily made join tless by welding-as strong 
as or stronger than the otiginal piece. 
Cracked cylinder blocks and broken 
aluminum crank cases are welded. 
Valves and valve seats are made service 
free by welding a thincoatingofHaynes 
Stellite to the wearing surfaces to give 
longer life and added thousands of low 
cost miles. 

I 

Aids Industrial Users 

. In industry-for tanks, containers, 
piping and a wide variety of other 
machinery and equipment of all sizes, 
shapes and metals;-the use of welding 
0 \ 0 

1s even more extens1ve. 

Welding Marches Ahead 

The wide-spread use of welding for 
various metals and alloys has been due 
largely to constant advances in tech
nique and materials. Typical among 
these is the development of Li,Ideweld
ing, a procedure for the rapid welding 
of steel pipe and plate. Speed increases 
of SO to 6S per cent and material sa
vings of 2S to SO per cent over previous 
methods have been made. 

Bronze-welding, welding with a 
bronze welding rod, is widely used for · 

EVERY METAL-responds to the 
oxy-acetylene blow-pipe. This stainless 
steel coil f9t cooling milk has welded 
joints. 

both repair and production. Smooth 
joining of metals or :.lloys of different 
compositions can be accomplished by 
bronze-welding. Steel can be bronze
welded to cast iron, bronze and copper 
can be joined, brass and steel plate can 
be united. 

Makes Modern Metal Designs 
Jointless 

Exact procedtlres for the welding of 
corrosion-resistant steels and alloys 
have been developed. Welds so made 
are sound, strong and ductile. Resist
ance of the welded joint to corrosion 
makes it valuable also for use in join
ing special alloys such as Monel Metal 
and Everdur. Welded aluminum alloy 
chairs, tables and other furniture have 
been made possible through the de
velopment of special aluminum weld
ing rods. 

At Your Command 

Modern welding technique, plus the 
great variety of metals and alloys on 
the market today provide many new 
possibilities for your products. Infor
mation and data which will help you 
use welding to wider advantage may 
be had from the nearest Sales Office 
of The Linde Air Products Company, 
a unit of Union Carbide and Carbon 

WELDING ALUMINUM-an archi
tectural plaque, modern in design, is 
repaired by a modern method. 

Corporation. These are located at At
lanta-Baltimore, Birmingham, Bos
ton, Buffalo, Butte-Chicago, Cleve
land-Dallas,Denver,Detroit-El Paso 
-Houston-Indianapolis-Kansas City 
-Los Angeles-Memphis, Milwaukee, 
Minneapolis-New Orleans, New York 
-Philadelphia, Phoenix, Pittsburgh, 
Portland, Ore.-St. Louis, Salt Lake 
City, San Francisco, Seattle, Spokane 
and Tulsa. 

Everything for oxy-acetylene weld
ing and cutting-including Linde Oxy
gen, Prest-O-Lite Acetylene, Union 
Carbide and Oxweld Apparatus and 
Supplies-is available from Linde 
through producing plants and ware
house stocks in all industrial centers. 

*Chief Metallurgist, Union Carbide and Carbon Research Labora~ 
tories, Inc., Unit of Union Carbide and Carbon Corporation-This 

'--------'----------------------------- bcingaBusincssNcwsAdvertisement, 
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the national guard's 

New ArlTlory 

DOWNTOWN Minneapolis has recently seen the ad
dition of another public edifice of magnificent yet 
practical and serviceable proportions. The new 

State Armory building, at a cost of $720,000, has arisen 
in the past year to mme completely. round out the muni
cipal and state building system of the city. The project 
was financed by a 30 per cent PW A grant and a private 
loan to cover the other 70 per cent. 

The new Armory, replacing the long condemned alJ-d 
finally demolished Kenwood- Annory, will hous-e the local 
units of the National Guard and will be available for a 
limited number of civic enterprises. It consists of a large 
main drill area, 270 feet long and 206 feet wide, and an 
office structure at one end extended 60 feet beyond the 
drill area and the same width. 

The project ~as built under the St.lpe:rvision of the State 
Armory Building Commission, of a combined structural 
steel and reinforced concrete design. The outside end 
wall andthe roof are of structural steel, and the side: walls 
and balcony are of reinforced concrete. Trusses of the 
three hinge type, fabricated and erected by the Minne
apolis Steel and Machinery . division of the Minneapolis 
Moline Company, support the roof over the drill area. 

At one ·end of the building are four stories of office 
space in addition to a basement. The ceilings of each 
story are of concrete poured over plywood panel forms, 
to leave. a surface to be smoothed only by an abrasive, 
necessitating no further finishing. Flat ceiling construc
tion was used throughout. Besides office space in what 
is called the "headhouse," there is also a combined ball
room and gymnasium on the third floor. 

The main body of the structure, the drill hall, was built 
over a first floor level spanned by eight trusses spaced 
at 30-foot intervals and supported by reinforced concrete 
columns set in a firm sand and gravel base. Two rows 
of reinforced concrete columns, along with interior 
columns of steel, support the main floor. The basement 
has a flat ceiling, supported as described by concrete and 
steel columns. The columns are so placed and the ceil
ing is at such height as to allow easy maneuvering of 
motorized equipment using the basement, entrance ·to 
which is made by ramps on either side. · 

In the arched· spans, -expansion joints ar-e provided be
tween each two pair of rows of roof trusses. Alternate 
pairs have diagonal bracing. The actual ·roof, supported 
by an articulated section free on a steel angle at .the wall~ 
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a serviceable project 

By Robert Teeter, M.E. '/37 

is of a burned clay aggr-egate concrete. Under the i·oof 
is a two inch insulating and acoustical fiber-board. 

Surrounding the drill area on the two sides and the 
end opposite the offices is a, concrete balcony, built sepa
rately from the main superstructure over the main floor 
level. It is supported by concrete columns and reinforced 
concrete incorporated in the side wall construction. Con
traction is provided for by joints carried through the 
masonry of the walls, thus masking movement. 

Unique in the Annory construction is the use of the 
fireproof fabi'ic and clay aggregate concrete, wide column 
spacing, and flat ceiling construction. 

The armory, long needed by the National Guard, is up
to-date in structure and complement and will provide 
effectively for both the Guardsmen's and the public's 
needs. 
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Ocean 'Clipping~ 
China Clipper Dimensions 

Gross Weight ............ 51,000 lbs. (25Yz tons) 
W·eight Empty (as standard mail 

transport) ...................... 23,100 lbs. 
Wing span ........... : .................. 130ft. 
Wing area .......................... 2170 sq. ft. 
Chord ................................ . 20Yz ft. 
Overall length .......................... 89Yz ft. 
Overall height ............................ 24 ft. 
Power '· ............................... 3200 hp. 

Four-geared and supercharged Pratt and 
Whitney, double-row 14-cylinder "Wasp," 

· developing 800 hp. each, driving Hamil
ton threecbladed constant-speed propelLers 
with brakes. 

High speed .......................... 179 m.p.h. 
Cruising speed ........................ 157 m.p.h. 
Range as mail transport ............... 4000 miles 
Maximum range required .............. 24'00 miles 
Service ceiling ........................ 20,000 ft. 

SINCE the beginning of time, nations have beer. 
searching and striving for shorter and faster trade 
routes to the Orient. By 1931 four air routes across 

Europe were reaching out for the ten billion dollar trade 
of the Orient, but America still was 28 days away by 
steamer. At this time three men were· busily engaged 
over plans for an aerial trade route across the Pacific 
Ocean. They were Col. Charles A. Lindbergh, Pan
American Airways technical adviser; Juan Trippe, presi
dent of Pan-American Airways; and Andre Priester, chief 
engineer of Pan-American. 

The route was charted from California to China across 
the islands of Hawaii, Midway, Wake, Guam, and the 
Philippines, all poss·essions of the United States. This 
was a 9,000-mile aerial trade route across the vast Pacific 
Ocean that bid fair to affect the course of world affairs 
by changing from 28 days to 60 brief flying hours the in
terval between the Western World and the far-off Orient; 
that would give American commerce a high road to the 
billion-dollar markets of the East, and make neighbQrS 
of peoples half the world apart. 

. Many thought these plans fantastic and impossible be
cause at that time no seaplane had been built that would 
fly the 2,410 miles betweeri San Francisco and Hawaii 
with even a safe reserve, let alone a paying commercial 
load. 

Fiv.e out of six airplane manufacturers queried on the 
project of building such aircraft said it was impossible 
to build a seaplane that would carry enough fuel for 
~,000 miles at a cruising speed of 150 m.p.h. in addition 

By Armon Walters, E.E. '37 

to a payload of mail, passengers, and express. But Igor 
Sikorsky, who had been building larger and larger planes 
for the company's Latin-American routes, agreed to tackle 
a 19-ton flying boat which would be of immediate use in 
the Brazilian division and fulfill all of the trans-oceanic 
coricli tions. 

By the summer of 1932 Sikorsky had accepted a con
tract to build three such ships at his Bridgeport, Conn., 
factory, at a price of $1,000,000. Glen Martin, who had 
built scores of great airplanes for the United States, also 
undertook to build three 25 Yz-ton ships to meet all the 
company's specifications for a contract price of $1,200,000. 

Both Sikorsky and Martin knew they had tal<:en on the 
most diffieult problems they had faced in 20 years' ex
perience. But they also knew they would have engines 
more powerful per unit weight than any previous :(lying
boat designers had had available, and more efficient pro
pellers. Many of the materials they would use were 
lighter and stronger, too, than those that had gone into 
earlier planes. All ·of these things would help. 

The designing and building of the great ships to be 
us•ed on this route was only half the battle, radio eqtiip
ment to keep the flying-boats in constant contact with 
their bases and navigation instruments to keep them on 
their courses had to be designed. 

Shore or ship radios· that sparuied all the distance de
sired have, of course, been commonplace for some· years. 
But to develop light-weight, low-powered, ultra-reliable 
equipment to cover the whole Pacific from an airplane has 
been one of the major tasks faced in this whole project. 
H.aclios for straight communication were comparatively 
simpl<::. Most of this equipment had been developed for 
the service in the Caribbean under almost identical con
ditions: 

Each of the big "clipper" boats carried two sending 
sets, two receivers, and .a dual antenna system. Even 
·when on the water, with engines still, batteries insured that 
all sets could be used for clays on end to send position 
reports, get weather data, dispatch insti·uctions to and 
from almost any spot in the entire Pacific. In the air 
their range is even greater. From far beyond Wake, 
for example, the China Clipper's radio operator has kept 
in constant touch with Pan-American's Miami station. half 
a world away. 

The project's real radio triumph has been its extension 
of aircraft radi.o direction-finding devices to unprecedented 
ranges. The normal type of radio beacons serve well 
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enough for overland lines, but their short 
ranges of a hundred miles or so make them 
obviously impossible for trans-oceanic use. 
Pan-American early standardized on the 
international routes a telegraph-signal type, 
then extended it in power. On each of its 
flights, the Pan-American Clipper was able 

,., to keep ·a constant running-fix of its posi
tion to the fraction of a mile by radio 
bearings it could take on ocean vessels and 
a half 9-ozen short stations. It can then 
check those r·eadings with bearings taken 
by its bas·e stations on its own signals. 
Gone forever is the great hazard that once 
faced fliers cr~_ssing great expanses o± 
ocean. 
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Gone, too, are the hazards that once 
existed when unexpe.cted fog obscured ob
jective harbors. A well tried, perfectly 
proven procedure of using the radio direc
tion-finders in conjunction with the plane's 
flying instruments enables the big ships to 
land smoothly and accurately in any of its 
base harbors. 

Interior of Cabin -Sperry Gyroscope Co. 

The navigation of the great ships over 
the Pacific includes all of the. problems of 
navigating a great steamship with a few extra fancy ones 
thrown in for good measure. The Pioneer bubble octant 
and Longines chronom:eters are in the first line of defense 
in primary navigation on the Pacific. The octant espe
cially has proven highly efficient in complicated naviga
tion problems by allowing more rapid and simplified com
putations. This instrument is adaptable without a hori~ 
zon as well as with one. 

The most interesting of the new navigation instruments 
developed for this project is the Kollsman drift indicator. 
This instrument consists of a telescope with cross-hairs 
fitted with horizontal and -y;ertical bearing plates, grad
uated in degrees. The instrument may be used as a drift 
or ground speed indicator or as a pelorous for reading 
azimuths of celestial bodies, for navigating purposes. It 
is used as a drift or ground speed indicator by taking 
sightings on fi:x;e:d points on the ground. 

Navigation Room 
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To provide a fixed point for refer.ence on the surface 
of the ocean, a number of bomb devices have been tried 
out. The most common of these is the smoke bomb. 
This bomb is designed to giv·e off a column of dense 
smoke upon impact with the water. This type of smoke 
bomb has been used on all of the Pacific flights but has 
been found to have somewhat limited visibility. Even in 
good weather they ar.e visible for only five or six miles. 

Pan-American has recently developed a new bomb 
which is proving very satisfactory. It consists of a; glass 
shell containing about a pound of aluminum bronze 
powder. The container bursts upon impact with the 
water and the finely divided particles of aluminum spread 
rapidly on the surface of the ocean. This produces a 
bright spot that may be seen for 10 or 12 miles under 
reasonably good conditions. Flares have proven quite 
satisfactory for night work in good weather. 

All of these developments 
along with the bases and their 

-Aero Digest trained men are necessary to 
keep the "clippers" on schedule. 
And what a schedule it will be! 
A take-off in late afternoon 
from San Francisco Bay, a land
ing at Honolulu se-y;enteen hours 
later in the early n1orning sun
shine, then only four daylight 
flights to Manila with nights 
spent on the tiny base islands 
now sprung into new world 
prominence. A final half-day 
flight from Manila into Macao. 
near Canton, on the China coast, 
will complete the trip. 

At last the Orient is reached 
in less than a week, making it 
possible to fly around the world 
on commercial airlines. 
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When In Hawaii • • • 

By Russell C. Brinker, M.S.C.E. '33 

L. · AST year when the TECHNO-LOG carried Professor 
Harlow Richa.rdson's interesting account of his trip 
to Hawaii and the Orierit, I little dreamed I would. 

soon be in Hawaii myself. But here I am, and anxious to 
erilarge upon Professor Richardson's glowing description 
of nature's paradise. 

Sailing from San Francisco September 7 on the S. S. 
President Coolidge, Mrs. Brinker and I arrived at Hono
lulu 7 :30 a. m. September 12. The vaunted hospitality of 
the Island's residents was immediately demonstrated, for 

· Dean and Mrs. Keller and other faculty members met us 
at the pier, placed sweet smelling leis about our necks, and 
whisked us off to Dean Keller's home. For the next nine 
days which were occupied with house-hunting and sight
seeing, Dean Keller's guest cottage served as our head
quarters and home, as it has done for .many new faculty 
members in the past. 

House-hunting disclosed two interesting points. First, 
that glass windows are commonly dispensed with on the 
rain-free ocean-facing side and only screens used, ~ec
ondly, because of termites, which attack all wood except 
koa and the dense teakwood, wicker furniture predomi
nates: Termites will literally eat a house. They have 
been known to bore a hole straight through a book to at
tack the wood below. Book worms-not students-are a 
menace in themselves 
for they find the bind
ings a delicious morsel. 
At any rate, we soon 
found a satisfactory 

Mr. and Mrs. Brinker on 
their arrival in Honolulu 

September twelfth 

small home which is without the traditional palm tree, but 
does have a banana and a papai tree in the yard. 

Seemingly it is beyond the scope of an engineer to try 
to describe the beauties of the mountains with their ever
present clouds, the many different palm trees and gorgeous 
flowers, and the deep blue of the ocean where it pounds 
on the rugged shore line. However, the publicity depart~ 
ment of the tourist bureau ably takes care of that anyway, 
so leaving such luring descriptions in more capable hands 
I can confine myself to an account of the University, its 
students and activities, and general features of possible in
terest. 

Gastronomically speaking, there can be' be no. question 
about Hawaii being Paradise Island. And gastron;omically 
speaking, I am doing my share for the farmer. .f~ut then 
the Minnesota C. E. classes of 1932, 1933; and 1'~;34 Who 

saw me work on Albert's cooking at Cass Lake can read
ily understand that. I have over-stuffed myself at a 10 
course Chinese dinner where the menu included birds' nest 
soup (made of seaweed), shark fins, chicken and duck 
prepared several different ways, pork, stuffed oysters, fish, 
rice, vegetables, water chestnuts, Chinese bread, and the 
customary soup which both starts and finishes a meal; 
at a Japanese dinner of sukayaki which is a mixture of 
meat and many vegetables including bamboo shoots (which 
my imagination insisted came from tender fish poles) ; 
and a Hawaiian luat£ (feast) where pork, yams, cooked 
and raw fish, raw squid (octopus to me), chicken, poi, 
vegetables, and a sort of cocoanut jello were served. For 
the common daily menu, fresh pineapple and tree ripened 
bananas, papaia, cocoanuts, avocados, etc. provide a local 

background f o r 
the usual main
land foods. 

The courses of 
the Chinese din
ner are eaten suc
cessively from the 
same dish, a one
half saucer size 
bow 1, using a 
miniature gravy 
1 a d 1 e or chop 
sticks. After 
watching a piece 
of meat slither 
from my uncon
trollable chop 
sticks and slice 
like a golf ball 
onto my neigh
bor's lap, I gave 
up chop sticks. 
Anything uneaten 
from one course 
becomes the base 
for the next. In 
the past, it was 
considered impo
lite for a guest to 
1 eave anything 
uneaten in t h e 
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bowl. In some sections of China it therefore became cus
tomary for each guest to bring a bag into which was 
dumped the remains of his bowl for later disposal, prob- · 
ably on the way home. Since anything less than a 22 
course dinner originally was considered inadequate, and 
indulgenee in each course was expected, the bag carrying 
custom appears logical. 

Knives, forks, and spoons were unessentials omitted at 
the Hawaiian luau, but no one appeared handicapped. 
Personally, the food being extremely greasy, I'd take two 
napkins or an old shirt any day in preference to a knife 
and fork. The poi was "two-finger"-meaning the con
sistency was such that rolling two fingers in the bowl 
would provide a mouthful. One-finger poi is thicker, 
three-finger poi thinner, but ·all of it has the appearance . 
and delicate flavor of well seasoned wall paper paste. 
After living in Minnesota, raw fish didn't cause the nose 
to curl upward, but raw squid or octopus was something 
else. It is reminiscent of chewing a rubber eraser or ball, 
and just as profitable. I'm told, however, that baked 
squid is better-the toughness factor being reduced to 
the order of that found in a tough clam. One thing miss
ing was live shrimp. Served alive in a bowl, they are 
eaten by the practical 
method of biting off 
the head and spitting it 
back into the bowl. 
Had they been served, 

Triangular mark, background 
mountain King's Head, to 

right. is Waikiki Beach 

my interest would have been biological only-centering on 
whether or not the severed head would swim convulsively 
away. 

The method used by Hawaiian fishermen in catching 
squid is unique to say the least. A squid is located by 
probing with a spear in holes and pockets of the coral 
reef which nearly surrounds the Island. When jabbed 
with the spear, the squid grabs it with a couple arms, 
meanwhile holding onto the coral with the others. After 
more jabbing, the angry squid is induced to let go its hold 
on the coral and is drawn up toward the fisherman. 
When close enough it winds its legs about the fisherman, 
often pinning both his arms tightly against his body. Un
daunted, the fisherman makes his kill by biting out the 
eye which is the nerve center of the unlucky squid. The 
squid is considered a delicacy, and can be seen for sale 
fresh or dried at fish markets about town, the 30 to 36 inch 
legs being most desirable. It might also be mentioned that 
many years ago visitors were taken out by the nat:ives at 
$1 a head to see swimmers kill sharks with only kn.ives as 
weapons-or so the story goes. Shaxks are seldom found 
inside the reefs, but infest the water beyond. 

Permanent signals are kept on the Territorial triangu
lation stations located on tops of the various ridges. The 
signals, as shown in the picture, consist of two red and 
white plates set at right angles on top of an iron pipe. 
The pipe fits into a larger one concreted into the founda
tion permitting removal of the signal. By means of a 
key through both pipes the signal may be padlocked in 
place to prevent disturbance. From the campus four are 

·visible and afford excellent check sights, though for cam
pus maps of ordinary scale they usually fall beyond the 
limits of the sheet. I know Professor Zelrter's face would 
light up with pleasure if he could put his Junior' tri
angulators to work on' the network here. A direction in
strumenf is included in tlie department equipment, a'nd the 
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students are given some practice in using it. 
The city of Honolulu might be called a contradiction to 

the verse, "East is East, \Vest is West, and never the 
twain shall meet." Here East and West do meet, inter

-mingle, and inter-marry without degradation. Combina
tions such as Portuguese-Hawaiian-Chinese desoendants 
are common, but strangely enough the Chinese-Japanese 
mixture is relatively rare. 
Walk~ng along the downtown streets one hears torrid 

music from_ the many taxi dance halls mingling with the 
weird oriental tunes emanating from radios and phono
graphs. Open front buildings show a predominance of 
oriental girls employed as, barbers, bar maids, and clerks. 
Western in outward appearance, the silk, china, and curio 

stores ar.e yet 
Eastern in con
tent and internal 
style. 

My introduc
tion to the Uni
versity ~f Hawaii 
the first day when 
I had to call roll 
in a class com
posed of Chinese, 
Japanese, Hawai
ians, and haoles' 
(whites), will 
long be remem
bered. Chinese 
names usually 
consist of one syl
lable, with Chang,· 
Ching, and 
Chong, and some 
Bings, and Bungs, 
replacing the An
dersons, John
sons, and Olsons 
of Minnesota. 
Japanese names 
ordinarily h a v e 
more than one 
syllable, w h i c h 
gives the best clue 
for determination 

· of nationality or 
descent. The procedure is to ask the name, and if of orte 
syllable, the owner is probably Chinese. Height also 
may be a clue, since some Chinese are fairly tall, while 
the Japanese are invariably short. Centuries of kneeling 
for meals, etc., caused constriction of the leg muscles re
sulting in the race of short legged people with bodies of 
normal length. (While __ on a picnic I saw a party of 
Japanese eating off a bfanket spread upon the ground. 
while the benches and table, provided for such outings,· 
were scorned except for hats, coats, etc.) The Hawaiian 
names may be long or short, and while formidable looking 
at first sight, become easy to pronounce after the sounds 
of the 13-letter Hawaiian alphabet are known. 

Regardless of racial descent, the different groups are 
proud to be Americans, and the engineers at least, know 
their college slang. 
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ALUMNOTES 

'25 Frank A. Morris, M.S. (M.E.) 
has come up in the ~orld. 

After receiving his Master's degree, 
he served three years as Assistant 
Director of Experimental Engineer
ing Laboratories. He then went with 
the Insulite Company of Minne
apolis, and served as follows: two 
years, research engineer for the com
pany; two years, Manager of the 
Insulite Company's plant at Kymi, 

. Finland; two years, Mill Superin
tendent of the Insulite Company's 
plant at International Falls; one 
year, Production Engineer of the · 
Minnesota and Ontario Paper Com
pany at International Falls. 

On February 1, 1936, he assumed 
the position as Resident Manager 
for the Minnesota and Ontario Pa
per Company and subsidiary com
panies at International Falls, Minne
sota, and Fort -Francis, Ontario. 

'27 Lawrence B. Anderson, Arch., 
· has recently returned to M. I. 

T., where he is a member of the 
teaching staff. He has been trad
ing positions with R. C. Jones of the 
teaching staff here. 

'29 Elo C. Tanner, M.E., is work
ing as refrigeration engineer 

with the Westinghouse Company. 

'30 The present addre~s of Russd 
S. Cheney, C.E., 1s Box 217, 

McCone City·, Montana. He writes, 
"Expect to be located on the Fort 
Peck project for another year. Our 
home consists of a 16x32 foot shack 
with the plumbing 100 feet north. 
The water supply comes to town on 
an old Model "T" and costs 1 cent 
per gallon. The lawn is sage brown 
and cactus but come on out. We 
would like to see you." 

Helen Thian, Int. Arch., formerly 
of Powers' personnel department 
in Minneapolis, is now enrolled at 
Columbia University for graduate 
work in Fine Arts. 

'31 Milton Bergstedt, Arch., for
merlywith Lundy of St. Paul, 

is now with Magney and Tusler of 
Minneapolis. 

'33 Forton Christoffer, M.E., com-
pleted the two-year graduate 

course in the Harvard Business 
School in June, 1935. He is now 
en:ployed by the Cincinnati Milling 
Machine Company. 

Gayle B. Priester, M.E., is with 
the Carrier Cotporation of New 
York City. 

134 Gordon B~na,. C.E., ~s in 
charge, and 1s chlef engmeer 

on the Epping Irrigation Dam at 
Epping, North Dakota. This is the 
largest dam of its kind in North 
Dakota. The area of the reservoir 
is about 250 acres and has been 
stocked with fish. Gordon says that 
the region about the dam is be
coming a center for migratory birds. 
Gordon is working for the WP A 
of North Dakota and is directly 
under the War Department. In a 
recent note to U:s, Gordon said, "Not 
married-yet !" · 

P.M. Riede, M.E.; is doing design 
and · development work for Mar
quette Manufacturing Company of 
Minneapolis. 

Clifford N. Sonnesyn, M.E., is an 
assistant engineer with the Federal 
Cartridge Company of Anoka, Minn. 

Dean Lundholm, Arc h. E., is 
wori~ing · on the addition to the 
W.omen's Gymnasium for the Stan
dard Const~uction Company of Min-
neapolis.· · 

'35 J. H. Willox, E.E., is em-
. .· played by the Rural Electri-

fication Commission at Washington, 
D.C. 

Paul A. Westlund, E.E., is with 
the John Deere Company of Water
loo, Iowa. 

Frank Govze, Ch.E., is employed 
by the Solvay Products Company 
of Syracuse, N. Y . 

David C. Grahame, Ch.E., is an 
assistant at the University of Cali
fornia. 

Carl Holvick, Arch. E., is doing 
estimating for the Ring Construe~ 
tion Company of Minneapolis. 

Axel Hyttinen, Ch.E., is working 
for the North West Paper Company 
at Cloquet, Minn. 

Harold J. Lewis, Ch.E., was re
cently employed at the Shell Petro
leum Corporation refinery· at Wood 
River, Illinois. Harold says more 
power to the new Institute of Tech
nology here at Minnesota. 

Caron Carlberg, Arch., of Ander
son Frane Corporation, Stillwater, 
Minn., has been sent to New York 
as a salesman. Caron is being fur
nished with a car, and living and 
traveling expenses-just for busi
ness purposes, of course. 

Armin Rohde, Arch., is doing 
Gothic details for an architect in 
Milwaukee, who is a specialist on 
churches. 

George Thompson, Arch., is at 
M. I. T., doing graduate work on a 
scholarship. George won the Bos
ton Society of Architects Competi-

. tion recently. The prize was one 
hundred dollars.'and was competed 
for by M. I. T., Harvard, and the 
Boston Society of Architects. 
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11never-ending 

Progress 

Recessed Screw Heads 
A new type of recessed head for use in machine screws, 

stove bolts, wood screws, and sheet metal screws, in all 
sizes and shapes, is now offered by the' 
American Screw Company. A tapered 
driver is employed to fit into the tapered 
recess in the head. Some of the advan
tages are one handed operation, greater 
strength, faster driving with less effort, 
reduced spoilage, fewer accidents; and 
tighter setting of screws. 

'High Strength Welds 

to perfection11 

New windowless building improves lighting 

Windowless Building 

.Glass is a minor part of this completely 
air-conditioned, windowless three story 
office building of the Hershey Chocolate 
Company, in Hershey, Pennsylvania. Scien
tific control will pr6duce artificial work
ing conditions, much improved over former 
surroundings. Temperature, humidity, and 
indirect lighting control are some of the 
majm· improvements. Other advantag;es 
claimed are the elimination of distracting 

noises. from outside the building, an estimated 25 per cent 
reduction in operating costs of winter heating and cooling 

· systems, and more floor space available. 
The artificial lighting system giv·es the 
effect of actual daylight with none of 
the accompanying eyestrain. 

Improved Slide Rule 

A new slide rule is now provided for 

A different type of coated arc welding 
electrode is now being put on the market 
for welding the group of stainless steels 

New Screw 
and Driver 

electrical and mechanical engineers. In 
addition to all the scales of the standard 
log log rule it has a reciprocal scale, and 
a cube scale. Multiplication of three 

belonging to the 25-12 variety. It is known as "Stainweld 
B" and provides weld metal of the same high corrosion
resistance, high tensile strength and ductility 
as steel containing 25 per cent chromium and 1 

12 per cent nickel. Tensile strength tests show 
that a weld with this metal will resist a stress 
of 95~000 pounds per square inch. 

Highway Lighting 
The commercial use of sodium vapor lamps 

for lighting .is being tried out on several high· 
ways in California. In the specific instance 
pictured. here, glare at a spot like this wher·e 
the highway dips under a railway might pro-

... duce a blind spot in the motorists' vision which 
would be worse than no light at all. So two 
1,000 candle power lamps, on 23 foot standards, 
are us·ed and are working very satisfactorily. 

Sodium lamps increase underpass visibility 
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factors or 
movement 

division with two divisors r·equires only one 
of the slide. 
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An Engineers1 Show 

S OM~ two we.eks ago several engineers decided that some sort of an 
Eng1neers' Show, such as the Arabs used to stage, would be well 
received. A meeting of the presidents of the honor societies with 

the members of the Technical Commission was held to consider the 
proposal. It was suggested that the best time to hold such a show would 
be during the Engineers' Day celebration. After giving the idea a per
functory study, it was tossed aside as being too huge an undertaking, 
that student interest would not be sufficient to assure its success. 

Is this too huge an undertaking for this school? Why are Dartmouth 
and Wisconsin able to stage shows that even go on the road to play 
in nearby towns? The reason is lack of student interest. The Institute 
of Technology is large enough to furnish an audience for it. The talent 
must surely be here in a school of this size, and with a group of about 
100 students who were really interested, who would give time and effort 
to such a show, and if the .student body would come instead of scoff at 
it, the show would be a grand success. If you think a show should 
be given, if you would support it, if only to the extent of buying a 
ticket, will you please mention it to someone in the Techno-Log office, 
or to some member of the Technical Commission. 

At the·Desk 

T. HE China Clipper. Clipping the. 
days required by ships to hours. 
"Clipping" from United States 

to China in 60 flying hours. A 
fairy story a few years ago ; a 
reality today. The story of the 
work behind .it is told in one of our 
feature articles this month,. "Ocean 
Clipping," by Armon W ·a 1 t e r s. 
You'll find it on page 92. The cover 
picture was loaned to us by the 
Pan-American Co. 

The picture of New York, on 
the frontispiece, has nothing to 'do 
with anything in the magazine this 
month but your editor thought it 
was an interesting picture and here 
it is. If you have been or lived in 
New Y ark, can you pick out your 
house, or the window of your room 
in the hotel you stayed at? The 
cut was loaned to us by American 
Architect. 

"When in Hawaii-" When in 
Hawaii, what? Mr. Russell 
(Hans) Brinker, former Civil En
gineering Instructor h e r e, n ow 
teaching at the University of Ha
waii, explains to us the proper 
method of eating raw squid, biting 
the eyes out of an octopus, and 
eating with chop sticks. Also some 
nice notes on Hawaiian surveying. 
All on page 94. 

Alumnotes, the regular Progress 
page, the book review, some news, 
Stray Scraps, and some new Men
tal Tilts to puzzle over, complete 
the issue. 
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The Miracle Man 
There was a desert of alkali 

When the Miracle Man came 'round 
And cast a sort of hasty eye 

On the barren and parching ground : 
Then he made some lines and some figures strange 

And summoned his slaves-and, lo, 
The water came down from the mountain range 

And the desert began to grow ! 

He plants the sod 
With his magic rod 
Which he squints through a tube to scan 
With a gleaming chain 
Over hill and plain 
Goes the modern Miracle Man. 

There was a river that rose in flood 
Wi'th terrible rage each Spring, 

Drowning its hundreds and spreading mud 
And ruin on everything, 

Till the Miracle Man with pencil made 
Some figures hieroglyphic, · 

And now the river is calm and staid, 
A pattern of strea.,ms pacific! 

For the floods that rave 
Must all behave 
And peacefully wear their gyves, 
They must cease to rage 
And earn a living 'wage 
When the Miracle Man arrives! 

There was a pass too steep to scale, 
An Isthmus to to.ugh to cut, 

A swamp too boggy to hold a rail ; 
Said the Miracle Man, "Tut! Tut !" 

He made some jottings, he called his crew-:
There's a highw,ay through the pass, 

And ships are sailing the Isthmus through, 
And trains ride the soft morass ! 

Through the wizard art 
Of a pale blue chart 
These miracles did appear, 
For the Miracle Man 
On the Modern Plan 
Is known as the Engineer ! 

-Anonymous 

Now Here's A Book 
By Clifford I. Haga 

Instructor in English 

I FIND that lately I have got into the bad habit of 
attempting to crowd into a single review a digest of 
many books. Last month's Liddel-Hart omnibus I 

had expected would be the last of such ambitious efforts 
-but behold, I do it again this month. Although I am 
speaking of only one novel, "Men of Good Will," by 
Jules Romains, it will be neoessary for me to list four 
volumes: "Men of Good Will," "Passions' Pilgrims,." 
"The Proud and the Meek," and "The World from 
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Below," volumes one .to four, respectively, of the English 
translation of what will someday be a practically endless 
novel. Ten volumes have already come ovt in French 
and those so far translated contai.n the first eight in four 
double volumes. " 

So much for preliminary statistics. You can easily see 
why it is now or never if I am to tell you about Romains' 
novel. Should I wait much longer, I would need per
haps an entire issue of the TECHNOLOG. But now that 
the novel is well under way, we may make our first, super
ficial survey. 

The first volume begins in Paris on October 6, 1908-
at dawn to be precise~and the tenth concludes with the 
end of August, 1911. In that time, not quite three years, 
.the reader has made the acquaintance (how ·extraordina
rily intimate I will leave you to find out for yourselves) 
of some two hundred fifty characters. (I am not count
ing dogs and horses.) These two hundred fifty persons 
come from every part of Paris and of Franoe, from every 
trade, profession, vocation, and class-and in some way 
or other, directly or indirectly as the narrative flows on, 
they all get woven into a complex and realistic web of 
life, each one contributing his share, large or small, to the 
tensions and impulses by which the others are held in 
the pattern, and give to the whole a gradually and irresist
ibly progressing sense of completeness. In a way, this 
huge novel is sheer virtuosity. Seldom has an author at
tained Romains' finesse whereby both the astronomically 
huge and the microscopically minute are ptoesented with a 
marvelous brilliance of focus. 

When will the novel end? All we know is that 
Romains calls it·his last important work. He is, I believe, 
in his forties, and, since French authors ar·e notoriously 
long-lived, we may perhaps receive the concluding volume's 

~· in another twenty or thirty years. · 
Now that I have given a purely statistical evaluation 

of "Men of Good Will," you may fed like a person want
ing to take a stroll before dinner whose host says, "Fine 
-let's make it a Marathon!" And some of my more 
practical-minded readers will ask why they should be 
urged to make such a detailed study-tour of the Gran
deurs and Miseries of the French. Good-what has "Men 
of Good Will" to offer a Technology undergraduate in 
the year 1936? A great deal, is my answer. For one 
thing Romains manages to demonstrate with realistic pre
cision the interdependence of human liv.es. No man is 
a simple, discrete entity in thought or feeling or action. 
He works upon others and others react upon him-and 
not always do the more powerful influenoes in his life 
come from his intimates, nor does he fail to extend his 
influence to others many links removed in the social chain. 
In other words, the reading of this novel cannot fail to 
be for many a significantly maturing experience of a high 
order. 

My advice is that you begin reading "Men of Good 
Vvill" at once before the accumulation of volumes be
comes unmanageable. Then in ·1985, when your grand·· 
children ask, "What did you do in the 30's, grandfather?" 
you can answer, "I did my duty and kept even with 
Roinains, volume by volume." Your grandchildren will 
bless you for that. They of course expect to inherit the 
national debt we are building up, but to ask them to 
assume in addition the whole burden of "Men of Good 
\Vill" is to ask too much. 
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Miners Create Underground 
Atmosphere a~ Annual Shindig 

One hundred and seventy-five cou
ples rode the "cage" down to the Min
ers' Shindig in the Minnesota Union, 
February 7. The "cage" was a repli
ca of an aCtual cage used to lower 
miners down into the mines. It was set 
up in the hall leading to the ball room. 
Shindiggers entered a door into the 
cage, rang a gong, 'the floor jiggled 
and the side of the mine shaft could 
be seen going past throtig-h ai window 
in the cage. At the bottorh of the 
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"shaft" another door was opened that 
entered on the ball room, 

Michael Tenenbaum was the General 
Arrangements chairman. John Mahle, 
tickets; Charles Danckertson, music; 
Jack Melvin, decoration; William 
Mather, programs; Roger Lynn, pub
licity; and Richard Krumm, chaper
ones, were the other committee chair
men. Chaperones were Dean and 
Mrs. Elting H. Comstock, Drs. and 
Mmes. R. L. Dowdell, Stanley A. 
Trengpve, and 'John W. Gruner. Ken 
De Villiers furnished the music. 

Halvorson Talks 
On Tri'ckle Filters 

The trickle filter and its advantages 
over other processes as used in sewage 
disposal was the ·subject discussed on 
January 30 by Dr. H. 0. Halvorson, 
former chemical engineer, now asso
ciate professor of bacteriology here, 
at the meeting of the American lnsti
htte of Chemical Engineers held in the 
Minnesota Union. 

Dr. Halvorson i:~ka recognized au
thority in this field/having done much 
work in the laboratory as weU as in 
actual plant design and construction. 
The lectur·e was supplemented by 
slides and motion pictures taken of his 
own research studies: The meeting 
was well attended, in spite of the cold 
weather, by many water-works men 
from Wisconsin, Iowa and Minne
sota. 

Wednesday, Feb. 12, the local chap
ter took a field trip through Hamm's 
brewery. Many students, as" might be. 
expected, joyfully attended. The trip 
was arranged, according to Harry 
Cottingham, presi,dent of the chapter, 
"because of popular request." 

A. M. A. Has Meeting 
Members Take Trip 

"Some problems in the Manufac
turing and Marketing of Wood Prod
ucts" was the topic discussed at the 
first meeting of the American Man
agement Association in keeping with 
the club's new quarterly program. 
The speaker, Mr.· M. H. Otto,· pre
sented this subject Thursday, January 

20, after a dinner served in the Min
nesota Union. On the following 
Wednesday, the members of the asso
ciation were guests of Mr. Otto and·. 
the Wabash Screen Door Company 
for an enlightening inspection trip of 
the plant with which the latter has 
been connected for several years. 

The student branch of the national 
organization, with Mr. George Filipet
ti of the School of Business as faculty 
advisor, is organized for students tak
ing one of the Engineering-Business se
quences. The national office provides 
literature on current manufacturing 
and management problems, and the 
r·egular Monday afternodn discussions, 
are usually based on this data. The 
present program includes two dinner 
meetings each quarter with speakers. 
from local industries. Inspection 
trips usually follow during which the 
problems discussed may be observed 
first hand. Recently elected officers 
of the club include Eugene Kindler, 
president, and Maurice SquiPe, vice 
president, from the School of Busi
ness, and Marvin Lee, secretary, from 
the College of Engineering and Archi
tecture. 

Phi Lam:bda Upsilon 
Holds Initiation 

Officers and members of the Zeta 
Chapter of Phi Lambda Upsilon, 
honorary chemical fraternity, initi
ated thirteen seniors and graduate stu
dents at a banquet given January 21 
at the Francis Drake hotel. The 
speaker for the ev·ening was Dr. Dun
ham Jackson, professor of mathe
matics; the toastmaster, Dr. Henry 
N. Stephens, assistant professor of 
chemistry. 

The initiates were: William Cain, 
Philip Palmquist, Marvin Forma, 
Leon Grozovsky, Harrison Anthes, 
Donald Chamberlain, V ernori Nilson, 
Clinton W a 1m an, Frank Allen, 
William Nelson, Cyrus Barnum, Jr., 
Charles Sag·e, and Eugene Hess. 

The Phi Lambda Upsilon organ
ization, which meets once a month, 
is devoted to the purpose of acquaint
ing its members with men in the 
chemical profession and with the 
science of chemistry itself. Member
ship is limited to seniors and graduate 
students. Election to the fraternity 
is on the basis of scholarsh1p and per
sonality. · 
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11Newfangled invention11 

makes good 
'eCan yon really talk through a wire?" people still-asked when this early telephone switchboard went into 

service in 1881. (][, Apparatus was crude-service limited-but the idea was right. It took hold in spite 

of ridicule. Today there are more than 13,000,000 telephones in the Bell 

System-telephone conversations average 60,000,000 daily-the service is 

faster and clearer than ever. (][, Telephone growth and improvement will go 

on. For Bell System men and women work constantly toward one goal: 

enabling you to talk to anyone, anywhere, anytime. 

BELL TELEPHONE 
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Why not call Mother 

and Dad tonight? For 

lowest rates, call by . 

number after 7 P.M. 
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a LTHOUGH it is a long time since the Civils came 
. back from their last summer camp, some of the 

stories of their extra-curricular activities are still 
going the rounds. One of the best we: think is the one 
~oncerning the barber pole that disappeared quite myster
IOusly from the front of the local barber's establishment. 
The same pole as mysteriously appearing in one of the 
outbuildings of the Civil camp bearing the name of a cer
t~in faculty man and in a manner most embarrassing . to · 
h1m .... Maybe this incident could account fcir certain 
suspects receiving D's while supposedly guilty parties were 
more fortunate .. , .. And then there is the little incident 
which happened at the Triangle house a little while ago. 
It seems that they received an urgent request, via the tele
phone from the d1:uggist across the stre:et, to shut off their 
water heater as the dtuggist wanted to make a soda and 
all that he could get from the faucet was stea1n. What 
happened was that one of the preoccupied engineers in his 
rush to be on his way had forgotten to turn off the water 
heater and as a consequence the steam found its way 
across the street through the water pipe. We suppose 
that Mr. Torrens, the druggist, had a special that day 
on steam heated sodas. . 

We have just received word from the Foresters' camp 
that the boys were quite disappointed not to have been 
paid a visit by the Engineers on their Foresters' Day. They 
are beginning to think that the Engineers have forgiven 
them for using rotten eggs instead of fresh ones last 

This is the Season of Colds! 
KEEP FIT WITH 

Natural Spring Water 
11 The purest and softest in the world" 

l 
8 to 10 GLASSES DAILY 

Atlantic 6361 
Minneapolis 

To Order 
Call 

Nestor 1119 
Saint Paul 

Enginee.rs' Day .... Our nominations for last quarter's 
scholastic hall of fame are the following boys, the only 
ones who received all A grades in the Engineering Col
lege: Millard La Joy, Russell Nielson, Seniors ; Orville 
Becklund, Lloyd English, Juniors; Howard Daniels, 
Sophomore; Leslie Anderson, Donald Duncanson, Fresh
men. 

We're ready to admit that for the past two months we 
have put you through some: rather stiff mental calis
thenics so this month forget about your slipstick and 
work these in your head. Oh, yes-you'v.e got to present 
good sound arguments as to how you arrived at the re
sults. Here they are, go to it. And a buck to the first 
brainstormer whose solutions are all correct. 

A cage enclosing 3 Ys cubic feet of air having an open
ing 1 Yz inches in diameter near the top, is suspended 
from a spring scale which reads 5 pounds. One day a 
canary, having a volume of 2 cubic inches and weighing 
4 ounces, flew through the opening in S·earch of something 
or other. Once inside, he became bewildered and could 
not find his way out, but flew continuously about in search 
of an exit. As soon as the' canary flew into the cage the 
scales went through a drunken sailors dance. At what 
point did they finally come to rest? 

This'll be a cinch for all youse sailors. The staff, being 
very nautical minded and wishing to pick up a few extra 
dollars racing next summer, want to know just how it is 
possible to make their boat travel faster than the wind. 
No, Joe College, we can't use an auxiliary motor. We're 
just a bit skeptical about your ability to prove to us that 
it is possible. 

The answer to the monkey problem, last month, 5% 
pounds for the weight. If you're curious as to the solu
tion, we have it in the office. Rodney Magner turned in 
the first correct solution at 8 :40 a. m., January 16. 

RENTAL 
TYPEWRITERS 

SPECIAL 
STUDENT RATES 

Free Delivery-Free Service 

5 Models of Portables on payments as .low as $4.00 per month 

Phone: Geneva 1325 

Underwood Elliot Fisher Company 
811-813 Marquette Avenue 
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·Do You NEED 

A PORTABLE TYPEWRITER 

IN PREPARING YOUR ·REPORTS? 

Investigate the Rental- Purc,hase 
Plan of the Engineers' Bookstore 

THE ENGINEERS' BOOKSTORE 

TEA ROOMS 

Pagoda Tea Room-
505 Washington Ave. S.E. 

Ann Unger's Tea Shop 
629 Washington Ave. S.E. 

• 
CAFES 

College Club 
Oak and Washington S.E. 

Gopher Cafe 
Ninth and Hennepin 

Main Engineering Building 

Patronize Concerns 

Advertising in the Techno-Log 
I -

They are interested in 

serving technical students 

CLOTHIERS 

Juster Bros. 
43 So. 6th St. 

Standard Clothing Co. · 
1407 University Ave. S.E. 

• 
DRUG STORES 

L. F. Brown 
600 Washington Ave. S.E. 

Campus Pharmacy 
500 Washingtqn Ave. S.E. 

BOOKSTORES 
Engineers' Bookstore 
Main Engineering Bldg. 

U. Trading Post 
525 Washington Ave. S.E. 

• 
BOOKBINDERS 

E. H. Miller 
1326 4th St. S.E. 

• 
TYPEWRITERS 

Underwood Elliot Fisher Company 
811 Marquette Ave. 
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OIL PRODUCTION 

L\NY development that materializes from a laboratory 
~problem to a million dollar business in the short space 
of three years is, to be sure, of widespread importance. 

That, in essence, is the history of Dowell Incorporated, 
through which as a subsidiary of The Dow Chemical 
Company, Dow is bringing chemistry to the aid of oil 
production. · 

Ever since old "Colonel" Drake sank the-fi~st: oil well 
of commercial importance in 1859, oil producers have 
faced two basic obstacles in their efforts to drain 
nature's vast underground reservoirs of petroleum. 

First, in many instances, greater production was pos
sible if the producing formation could be opened up
creating-fissures and channels from which oil could feed 
in to the "hole" and be pumped to the surface. 

For years the only m_eans of accomplishing this was to 
"shoot" the well-tolower a charge of explosives and 
blast. While reasonably effective, this method was 
hazardous to both life and the well itself. Frequently, 
in shattering the rock, subterranean water rushed in to 
ruin the oil. Often, the great heat glazed the surface 
of the rock, sealing its pores and defeating the purpose. 

The second obstacle came with time. As the oil filtered 
through the porous rock it deposited gums, paraffin 
and resinous substances until the pores became clogged. 
The rich flow of oil dropped off until finally the well 
had to be abandoned. 

Operating one hundred and thirty brine wells as the 
source of basic chemicals, The Dow Chemical Company 

faced similar problems. It turned its technicians' atten
tion to finding the answers. 

Starting with previous attempts to use hydrochloric 
acid as a dissolver of limestone-attempts that largely 
failed because the acid attacked metal tubing and equip
ment as well as the rock-:- they found the answer in an 
inhibitor. This ingredient added to the acid allowed it 
to be pumped down to the rock where it performed the 

- necessary service of enlarging pores and opening 
channels or, in different dilution, to free clogged pores, 
thus reviving production. 

To this basic development, Dowell Incorporated has 
added many other chemical applications that are over
coming specific difficulties in oil production. 

Today Dowell Incorporated is a national organization. 
It has treated more than 6000 wells and has put more 
than 20,000,000 extra dollars into the pockets of oil 
producers in only three years. 

Last year it applied over 3,350,000 gallons of its special 
inhibited acid to oil wells. Its trucks and cars traveled 
over 1,275,000 miles rendering this great service. 

But, important as is this part Dow is playing in serving 
oil producers, it is only a segment of its contribution to 
American industry. As one of the world's foremost 
chemical companies, Dow produces over 250 products 
that literally find their way into practically every phase 
of industrial manufacturing, many pharmaceutical 
products, farming and fruit growing as well. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
Branch Sales Offices: 

30 Rockefeller Plaza, New York City; Second and Madison Streets, St. Louis 
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bridge team, including Mr. and Mrs. Ely Culbertson, 
played a "bridgecast" tournament with a high
ranking team from Argenti~a. The North Americans 

were seated on the stage of Rice Hall in the General 
Electric Company, at _Schenectady, N. Y., while 
the Argentine team played at the Casaba} Club in 
Buenos Aires. The plays were carried by the short

wave stations W2XAF and LSX, of North and . i CRASH! \
1 ·~ !\l South America, respectively. 

IT'S a ~hunderstorm sweeping over Pittsfidt, 
Massac:\msetts. But G-E engineers, instead -~f 

hiding und~r the bed, go up on the roof to be near~1; 
the lightnirj.g. On one of the buildings of the Pittsfie~q 
Works the.y have built and equipped a lightning. 
observatory. By means of an ingenious periscop1~··. 
and a high-speed, motor-driven camera, any light\. . 

I . 

ning flash, oc~urring within many miles-nortl~, ' 
south, east, or west-can be automatically phot~f 
graphed. Its characteristics, as recorded on the fil~, 
can then :l:Je compared with those of the artifici~I, 
flashes .prodtt,ced by the 10,000,000-volt lightnink. 
generatm:in the laboratory. II 

' l An obse~vatory has to have a hole in the roo~.· 

W2XAF, in Schenectady, used a feed-back circuit 
so that short-wave listeners all over the world, 

tuned to the one station, could follow the playing 

with as great ease as the 500 kibitzers who jamme~ 
Rice Hall. This was the first international bridge 

broadcast in which the principals were all recog
nized experts. The North American team, captained 
by Culbertson, won by a margin of 1030 points. 

BEDROOM PRIVACY 

This causes astronomers no embarrassment, because:,._ 
they can work only in clear weather. But '¥tb1re:~ 
lightning observers it is different-when therf1 is·, 
lightning there is also rain. So, to. keep the rain 
from falling on the 12 lenses of the new camera'; 
and from running down the engineers' necks-coin
pressed air is blown upward through the apertu~e. 
When next the thunder rolls over the Berkshires, 
and ti:rn.id citizens are cowering un~er the bedclothek, 
these General Electric engineers will be up on t~e 
roof taking elaborate notes on Jove's own brand Jf 

MANY a man has shinned up a lamppost to 
· daub paint on a street lamp that shone in his 

bedroom window. Many another light sleeper, of 
lesser , climbing p;row,ess, has tried throwing shoes 
and);tair brn~h~s·at,the offending light. Now there 

is
1 
hope that this war will soon be over . lightning. I 

!J)cwMdl~~~~ ) 
. ~ \. 

r 
GAME BID 

~l)ODBLED! Redoubled! North led, but the 
dummy was 6000 miles away. Psychic bids 

flew thick and fast when a North American contract~ 

. , 
Adequate street lighting is, of course, a necessity. 
G-E illumination engineers have perfected a new 
fixture that directs the light where it is needed
on the street-and keeps it. from irespassing on the 

pillow. A concealed light source and a reflector 
designed along new optical lines have removed 
street lamps from the list of public enemies of sleep. 
Motorists, too, will welcome these new luminaires. 
Because the reflector extends below the incandescent 
source, the driver's eyes are protected from direct 

glare-he can see the road better. 

96-227DH 

GENERAL. ELECTRIC 

\ 
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Mining Gold 
With a Dredge 

A BOUT the tin1e the bonanza placer of the Klon- · 
· dike ~-egion, in Canacla, two hundred miles or so 

east of Fairbanks, began to yield low grade ore, 
several rich strikes were made in the Fairbanks district. 
This was in 1905. Immediately all the disappointed and 
tired-of-working prospectors and miners along with the 
successful made a "gold-rush" for the camp in hopes of 
(lncling a quick, easy '"stab~." But it soon developed 
that hard work was just as 'necessary a requisite here as 
any place if one were to be a successful miner. It is 
never difficult to work hard and long when the gold 
comes pouring in, but when it does not come quite so 
easily many lose heart and move on. This is the experi
ence of all "strike" camps. 

When this first influx ?f transients had been weeded 
out, leaving only the earnest per-

By Warren Woodward, M. '35 

Seward, to Fairbanks was completed. This meant just 
one thing to Fairbanks-gold dredges I There had been 
no method of transporting such heavy machinery be
fore, but now it could -be clone. Pro-sperity would re
turn. The U. S. Smelting, Refining, and Mining Co. 
immediately started development work and by 1928 had 
three dredges operating and two more a short time 
later. 

A gold dredge is a device for cliggirig and extl"acting 
the gold from placer gravels. The fact that they can 
dig gravels simultaneously and continuously deep un
der water, wash them, and then pile the waste behind, 
makes their cost of operation per unit of n1aterial han
rllecl very cheap. Consequently. not only much ground 
too low grade to have been economically worked b~fore, 

severing workers, Fairbanks and 
vicinity had a population reported 
to be over 15,000. Everything 
which the miner used, from smok
ing tol:lacco for himself, to hay for 
his horses, had to be hauled in by 
sled for 500 miles, or by boat for 
more than 1,000 miles during the 
short summer. Naturally the cost 
of mining and of living was ex
tremely high. Soon the gravels of 
profitable grade began to give out 
and the population to dwindle. 
This was about 1910. Several 
years later things had become 
very quiet. In 1915 a small re
vival was experienced clue to some 
new discoveries, but it was short
lived and mini1~g activity con
tinued to decline. 

Hydraulic mining of gold in Fairbanks, Alaska 

In 1924 the 470-mile Alaskan 
railroad from the ice-free seaport, 
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but also much of the ground worked over by the old
timers could now be profitably handled. 

Due to climatic and topographic conditions, the pre
paratory work to dredging the gravels is quite extensive 
and furnishes work for many times the number of men 
used in the actual dredge operation. This preparatory 
work is probably as interesting and unique as any in 
contempor.a1·y mining practice. 

The first process is the prospect drilling. This is done 
by ordinary water well drills, but all the cuttings from 
the bit are saved and panned. The holes always go 
into bed rock a short distance, which means they are 
from 30 or 40 feet to as much as 300 feet deep. The 
holes are laid out in a definite pattern so that after the 
total values derived from each hole have been found, 
the probable value of the area between all holes can 
be very closely approximated. In practice it has been 
found that these approximations invariably indicate 
smaller values than are actually recovered. After a 
block of ground. is found to contain 'commercial gravel, 
the actual limits of "pay dirt" are determined. 

Next, the prospective area of development is cleared. 
This in itself is some job, as blisters on many a husky 
hand can testify. The implement used is a brush hook, 
which to the uninitiated looks like a battle-axe from 
King Arthur's time. The handle is like that on an 

Drain showing deep cut due to rapid erosion 

ordinary axe, but the motion used in its operation rather 
suggests, that used with King Arthur's implement. 
There is the consolation, however, that in the use of it 
man-making exercise is gained. The usual type of 
ground cleared has an undergrowth of willow and small 
cottonwood with a few larger trees as spruce and birch 
scattered through it. A patch 100 feet by 300 feet is 
considered a good 10-hour job to clear. 

When the ground is cleared to the satisfaction of the 
"boss," whose ideas on the subject seldom coincide 
with those of the "hookers," the bulldozers start in. 
A bulldozer is a "sixty cat" ( 60 hp. Caterpillar tractor) 
equipped with a blade ten feet long and si:k feet high 
which, instead of being set at an angle to the machine 
as on a snowplow, is set at right angles to it. The 
thick layer of reindeer moss and tree stubs which 
covers the ground is cut simultaneously and pushed 
like long jelly rolls in front of the machines to the edges 
of the cleared space. This is rather a lengthy operation, 
since the "cats" not only get stuck in the mud occasion
ally, but also are stopped by large stumps which 
then have to be blasted. The purpose of this cle-moss
ing is to give the hydraulic tiozzles, which are next put 
in position, something to dig into. The covering of 
moss, unless removed, turns the water, perhaps not as 
smoothly but just as effectively as a brick wall. 

The nozzles are so placed that the effective washing 
radius of adjacent ones overlap. Naturally a compli
cated but temporary system of surface pipe lines, built 
to carry high pressures (up to 120 pounds per square 
inch) must be laid to feed all these nozzles. One of the 
best known but least liked jobs in the district is that of 
carrying sections of these pipe lines to positions where 
they are to be used. After the bulldozers are clone, the 
ground is often so mushy and torn up that this can only 
be clone by several men taking one of the heavy sections 
on their shoulders and wading, usually several hundred 
yards, through knee deep mud to the desired spot. It 
would be hard to fi,nd heavier labor, and the nice part is 
that about the time a poor fellow has both hands full 
trying to keep from dropping the pipe, three thousand 
mosquitoes decide it is lunch time. Yes, being on ·a 
"bull gang," as it is called, is a man's job. And remem· 
ber, all over the North the working day is ten hours 
and the working week seven clays. This, of course, is 
because of the shortness of the season, necessitating 
that as much be done in as short a time as possible. 
One is well paid for his work, however, since there is 
always that long winter "vacation without pay." 

When the nozzles are in place they immediately cut 
a drain which goes either clear to the river or to some 
little valley which leads to the river. The stripping 
from then on consists of merely washing the cleared 
muck into the drain. At the outset this drain is merely 
a ditch, but as the grot,ncl in the bottom gradually 
thaws out and washes away it cuts down until there is 
just the nec·essary difference in elevation between the 
river and the point where the muck is being washed to 
keep it running fast enough so the material held in sus
pension will not settle. 

Stripping is carried on until the whole surface of the 
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gold-carrying gravel underneath has been completely 
cleared of mud<:. , This over-burden of muck varies in 
thickness from 10 feet to 160 feet in some of the present 
projects. One of the most interesting things that 
greets the newcomer or sightseer on his arrival at one 
of these stripping operations is the odor which arises 
therefrom. It is both new and different, but hardly 
appetizing. The nearest one can approach a descrip
tion of it is to say that it might suggest the aroma on 
the leeward side of the world's largest meat packing 
plant. It is caused, of course, by the thawing out of 
the age old organic material, both plant and animal, 
held by the Pleistocene muck. Mastodon and other 
bones still carrying remnants of flesh are often found, 
not only in the muck but also in the gravels beneath, 

-which are just as thoroughly and completely frozen, 
though it should be mentioned that an occasional un
explainable small patch of thawed ground is sometimes 
encountered. 

Before the dredge can start )ts digging operations, 
· this gravel must be thawed. It has been the problem 
· of thawing these ancient placer gravels that has im

peded mining progress in all the far northern districts 
from the beginning. First thaw-
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simple. The long elevating bucket and digging line, or 
"digging ladder" as it is called, is the principal unit. 
The dredge itself sits on a pond while the digging 
ladder digs out the gravel just over the bedrock. Nat
urally as this is dug out, the gravel above is left un
supported and caves down, to be dug out again. The 
digging ladder dumps its burden into a large revolving 
trommel screen where all fine material is washed from 

. cobbles and larger rocks. These go to the "stacker," a 
long endless belt, which piles them in the dredge pond 
behind the dredge. Thus, the dredge gradually moves 
forward, diggitig out the gravel in front and piling it 
behind, the whole dredge pond moving with it. 

The fine material separated from the rocks in the 
trommel goes through a series of sluice boxes_ whose 
bottoms contain riffles and amalgamation plates. These 
catch all or nearly all the gold and the remainder of the 
fine material goes into the rear of the dredge pond with 
the rocks from the stacker. The only gold lost by 
present dredges is so finely divided as to remain sus
pended in water, consequently these are very efficient 
machines. 

. ing was done by forcing steam 
through long ·hollow rods into 
points, then by using hot water, 
and now by using cold water. 
Naturally with the change from 
steam to hot water, and from hot 
:water to cold water, changes were 
also made in the points through 
which the thawing medium was 
inj_ected. At the present time the 

A view of gold dredge showing the dredging pond 

· point used is nothing but a :!4-
inch pipe pointed with an ordi
n'ary chisel bit containing a y,i-

· inch hole through the center. This 
point is driven vertically down 
thro_ugh the gravel to bedrock, 

_cold water at all times 'passing 
through. This drivipg process 
employs a greater number of men 
during the middle of the summer 
than all the other operations to
gether. A 16-pound hammer 

. which slides on the pipe, a clamp 
for it to strike upon, and a pipe 
wrench are the point driver's tools. Ten feet per hour 
per man is the usual amount required to be driven. 
Ten-foot sections of pipe are added on the top as the 
point goes down. They are driven to bedrock, which 
is usually from 15 feet to 80 feet deep. Point driving is 

·not a boy's game, either. 
The pipes· are set at about 10 foot intervals in two 

directions and the pipe lines supply the thawing water 
at about 15 pounds pressure. It takes about six weeks, 
as a rule, for the ground to thaw. The points are then 
pulled, the pipe lines removed and the dredge begins. 

This final operation, the dredging, is really very 
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In spite of the higher cost, not only of dredging, but 
of all types of mining in the interior of Alaska, the 
mi~ing field there has only begun to give up the wealth 
which it contains. The easily accessible places, of which 
there are few, have been well prospected. There is, 
however, an almost. unbelievable amount of country, 
particularly in the interior mountain ranges, which has 
been passed over only by airplane, if at all. To the 
fellow with a little mining knowlec:lge, a small amount 
of capital, and an unlimited fund of _ adventures_ome 
courage, this country holds an open challenging invita-
tion. · 
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Government 

Electric Power 

CHEAP electricity for everyone is so important at 
our present stage of industrial civilization that it 
is on the ver.ge of becoming an· accepted slogan in 

many of our political and community groups. 
Our private power companies and a number of our 

municipalities have invested about 13 billions of dollars 
in the electric light and power business. This is an invest
ment of $100 per capita. The gross yearly income is 
about $2,600,000,000 or about $20 per capita. The pb,1nt 
capacity is about 30,000,000 kw. or ,YJ, of a hotsepower 
per capita. Two-thirds of this power is produced by steam 
and ii1ternal combustion engines. One-third is produced 
by water power. A dependable supply of electricity has 
been brought to all the inhabitants of our cities a~d towns. 
Only a small percentage of our tural communities h<i.ve 

There are 15,000 blades 
in this turbine of the Rich
mond Station of the Phil
adelphia ' Electric Com
pany. Below is the 165,000 
kw. turbine-generator. 
Cuts from Electric Jour
nal. 

Steps . 
1n 

By William T. Ryan, 
Professor of Electrical ~ngineering 

been' provided for, The campaign heading up in Wash
ington for a cheaper and more universal supply of elec
tricity has resulted in the creation of the rural electrifica
tion authority, and has led to outstanding hydro-electric 
developments in four sections of the country. 

I 
The Tennessee Valley Association is a corporation 

fanned by act of congress, and administered by a board 
of three directors, which is planning the water-power 
development of the entire 40,600 sq. miles of drainage 
area of the Tennessee River under a single unified owner

-ship and control. The base plant of the system is at 
Wilson Dam. The primary power at Wilson Dam is 
estimated at 66,000 kw. with 48,000 kw: of secondary 
power available for 80% of the average year, and 100,000 

kw. for 65% of the 
time. Eight gener
ating units are in
stalled representing 
a capacity o{ 184,-
000 kw. It is pro
posed to later in
stall 10 additional 
units, then the final 
total capacity will 
be 450,000 kw. 

Supplement i n g 
Muscle Shoals, 
TV A is building 
Norris Dam 300 
miles up the river 
from Wilson Dam, 
to be completed in 
1936. 

The authority has also undertaken the construc
tion of Joe Wheeler Dam 15 miles upstr:eam from 
Wilson Dam. This project will materially increase 
the primary power available at Wilson Dam and 
will add 173,000 kw. This development will cost 
about $20,0QO,OOO. 

A fourth dam has been authorized about 70 
miles downstream from the Wilson Dam. This will 
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be for navigation and flood control ini
tially and will cost about $22,000,000. 
Later 6 units for 30,000 kw. each may 
be installed for power. 

In addition to the foregoing plants, the 
authority has 4 additional dams pro
jected, and a $7,000,000 transmission line 
underway to link together the various 
power sources. 

The authority sells wholesale to com
munities ·at an average rate of about 7 
mills per kilowatt hour. It has sug
gested the following residence rates: 
first 50 kw.-hrs., 3 cents each; next 150 
kw.-hrs., 2 cents; next 200, ·1 cent: 
all over 400 kw.-hrs., 0.4 cent. This is 
about ,7:3 less than the rates for resi
dence consumption in those parts of the 
country, including our own, which ~njoy 
comparatively low rates. However, low 
rates alone will not do the job. 

If TV A is to succeed, a load must be 
developed. A wonderful load building 
program 'is being worked out to popular
ize electric. service on a scale never be
fore -attempted. The government, the 
utiliti-es, and the manufacturers have 
agreed to undertake the development of 
the market with ali advertising, demon
strating, and selling campaign set up for 
the long pull. 'vVe are all watching this 
effort with keen interest and wish it well. 

Those of us who have traveled through 
the Tennessee Valley feel that the lack 
of purchasing power of the people in 
this area may prove to be <;t very dif
ficult obstacle to overcome. 

II 
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The next most talked about project 
is the Boulder Canyon project, now near
ing completion. Although the install~d 
capacity will be 1,835,000 hp. this proj

The Boulder Dam, greatest of federal power projects, is now complete. 
Above is an illustration of generating equipment to be installed. From 
Electric Journal. 

ect is primarily a water project. The cities and towns in 
the Los Angeles metropolitan distdct are using each clay 
approximately 200 million gallons of water in excess of 
the amount replaced in its underground supply. This area 
in Southern California, which for some time has been 
going 240 miles for 60% of its water supply, had to have 
more water. Boulder Dam, which will star~ enough water 
to cover the state of Connecticut with. water one foot 
deep, will make it possible for Los Angeles to go to the 
Colorado River for its additional water. 

The 275-mile aqueduct which includes twenty-nine 16-
foot tunnels totalling 91 miles is the biggest construction 
job of its kind in the world and will cost approximately 
$250,000,000. 

III 

On the Columbia River 75 miles west of Spokane, the 
U. S. Bureau of Reclamation is building the Grand Coulee 
Dam and power 'pl<mt. When this is finally completed 
it will have a total ciipacity of 2,000,000 hp. At the same 
time the chief of engineers of the War Department is 
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supervising the construction of Bonneville Dam about 42 
miles east of Portland. This dam is essentially a river 
and harbor project, although there will be an initial instal
lation of two 4,500 kw. generating units. 

The War Department has also under construction the 
Fort Peck Dam in Montana. The primary object of this · 
dam is to improve navigation in the upper regions of 
the Missouri River. The ultimate power capacity is esti
mated at 500,000 hp. 

IV 

Everyone is familiar with the attacks made upon the 
power trust during .recent political campaigns. If private 
and municipal ownership supplemented by such major fed
eral projects as have just been described is to continue, 
some sort of a national power policy -and program, to
gether with adequate federal regulation to supplement and 
coordinate our present method of state regulation must 
be worked out. 

Radical proposals started on the assumption that the 
industry as a whole is inefficient and needs radical altera
tions, are just as bad as the hostile criticism of those in 
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the industry who support the status quo both from the 
promptings of their own experience and the fear of. sweep
ing criticisms and reforms. 

Those who see the necessity for a middle path be- · 
tween extremes are not being heard in this campaign. We 
are interested in the two fundamental aspects, lower 
rates and improved service. We are willing to give rea
sonable rewards to those who earn them, and appreciate 
fully what the electric power industry has achieved. We 
see defects, omissions and irregularities in existing setups. 
We see, as stumbling-blocks of about equal magnitude, the 
attitude of those who would maintain status quo at any 
cost and those who proceed on the assumption that the 
industry as a whole is inefficient and needs radical treat
ment. 

We need a neutral body that will recognize such guid
ing principles as: 

1. Before reorganization can be carried out intel
ligently, an accurate appraisal of the efficien
cies of theindividualcompanies must be made. 

2. Efficiency and size are not di
rectly related. 

3. Consolidations of undertak
ings are no guarantee of effi-
ciency. . 

4. Areas may be either too large 
or too small for efficient oper
ation. 

The Grand Coulee at night. This pan
oramic picture shows the efforts being 
made to bring this project to completion. 
Work is carried on night and day. 'The 
cut is from Electrical West. 

Work in progress on the Norris 
Dam, a TV A project, is shown here. 
Water of the Clinch River is rising 
against the upper face of the dam 
while the finishing touches are being 
made at the top. Two generators are ~~ 
now being installed and will be "on 
the line" this summer at this Tenne-
see plant. From Electric Journal. 

Management may of itself create or destroy 
efficiency. 

6. Form of control as between local, state, or 
federal is not a major factor in efficiency. 

The illusion that size and efficiency go together should 
be rejected as unsound in theory and as being contra
dicted by, practice. First-hand knowledge of the industry 
shows a variety of undertakings, some privately owned, 
some mu'nicipal, some large, some small which are efficient. 

This leads to the all-important consideration: What 
are efficient undertakings? Low rates do not necessarily 
mean efficient electric service. Quality and reliability of 
service are more important than low· rates. If the people 
of Minneapolis and St. Paul would be satisfied with just 
a few hours of outages .each year, rates could be mate
rially reduced. Just imagine the electricity supply as be
ing discontinued for a portion of the day in January when 
it was 34 degrees below zero. Remembering that all 
your oil-burners and hundreds of other appliances would 
not be functioning, think what it would mean to your 
community. 

It is the author's conviction that the eventual solution 
as to control should be a type of regul~tion that will place 
private and publicly owned systems on a fair, competitive 
basis. Both should be subject to exactly the same require
ments as to quality of service, extending their lines, taxes 
paid, rate regulation, and even the same accounting sys
tem. Then let the most efficient· win. 
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Hear Ye! Hear Ye! 

ST. PAT SPEAKS 

. Melvin (Pete to you) Lohmann who is a 
mechanic who hopes to graduate a year from 
June had his name drawn out of St. Pat's Hat 
by the Tech Commish and thereby was declar
ed to set the scene for St. Pat's Annual visit to 
this campus which is due to happen on April 
17 next. 

PETE dug into the famotis Green Hat .for three mo~e 
names to be on his Grand Counctl of St. Pats 
Day General Arrangers. The names that popped to 

the surface. first were· those of three. loyal followers, an 
electrician a chemist, ai1d a surveyor, Tom West, Fred 
Meyers, a~d Elwood Mc1Gee, all being in their third year 
as sons of St. Pat. 

Pete telLs me that 3:ny of you people that think maybe 
that if you haCl a chance that you might like to do a 
little work and spend a little time working on one of 
his committees that if you see him or drop a note in 

· his P.O. he wi:ll talk it over with you. 
Pete also said that he would kinda like to have all 

the loyal tech students lend a hand in welcomin?" St. 
Pat by starting thinking about maybe ~ome. float tde~s 
so that you won't be rushing home to swtpe the. k1~ 
brother's ·toy wagon because on account of you dtdn t 
arrange for a truck in time and then you gotta l~ave 
signs and stu£ and if you don't arrange for the stgns 
and stu£ early you. may be surprised to find that there 
won't be any signs and stuf and yooooou'll be sooooory 
and then you will be wanting to save your pennies on 
accounta you'll wanta go to the big dance and selle
brashun which Pete has promised all good tech stooges 
which is going to be held this year at the St. Paul Hotel, 
Ohboyoboy. (Are we Institute of Technology guys 
gettiq' Ritzy?) 

Pete is pretty happy on accounta because of the 
Miners ain't agoin' to be throwin' dead eggs at us this 
year, they'll be on our side of the fence and helping us 
catch them. You see they moved St. Pat's Day up to 

· Apr. this yea·r so the Miners could wear the Green 
Hats and Capes and splutter on the Blarney Stone. 
The Miners are goin' to ·invite us over peacefullike 
(without the firehose) to thek abode to show us what 
a Miner does in his spare moments. And too,' they're 
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Melvin Lohmann 

going to have 
some floats 

Pete says the 
Open House will 
be going full tilt 
in ·all the build
ings from 9 a. m. 
to 5 p. m. and all 
the machines and 
equipment and ex
periments and dis
plays and every
thing will be run
ning so you can 
see the wheels go 
around. And then· 
at 11 a. m. there's 
going to come the 
big Parade which 
everybody will be 
looking forward 
to anxiouslike be
cause they will 
have all their signs 
and trucks if they 
do like we said 

and start thinking now about it. At High Noon the 
Honorable. and Righteous Royal St. Patrick and his 
Lady will bestow their blessings on the loyal tech 
seniors. 

All you guys will ·get a chance to practice your 
fanciest wiggles or: thus when y'ou come to the Green 
Tea and Dansant at 3 p. m. in the engineering audi
torium and then if you find. out that your date is kind 
of a Goongirl you can get another one quicklike .for 
the big dance in the evening. And besides maybe you 
might like ·the looks of one of them wonderful, beauti
ful, glamorous, glorious, gorgeous, dazzling;;, enchant
ing, deceptive,· bewitching, fascinating, charming, love
ly, elegant, graceful, comely, sylph-like, captivating, 
enrapturing, alluring, delight£ul, and attractive little 
gazelles from the school of Interior Architect)lre and 
decide that maybe. you might like to take her to the . 
big evening dance, 

So you better figger on a good time. with lots doing 
and put a red mark around. Apr. 17 on your calendar 
because of accounta this is,. going to be one swell St. 
Pat's Day. Pete said so . 
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''never-ending 

Progress 

--Cuts from General Electric Co. 
New compact light meter 

Alloy Steel 
And yet another surprising feature of the China 

Clipper is the fact that -each of the two 2,380 pound 
engines are supported by a tubular mounting that 
weighs only 74 pounds. Chromium-molybdenum steel 

to perfection'' 

ment generally used on large coal stripping shovels. A 
pressure of one or two pounds on one of the master 
switch handles brings into operation forces resulting in 
pressures of sev:eral hundred thousand pounds at the dip
per teeth. The net working weight of the shovel is 1,300 
tons, with a boom over 100 feet long, and·a dipper handle 
more than 65 feet long. Especially adapted to open pit 
mining, its maximum radius of operation is 110 feet, and 
the height at which material may be placed is approxi
mately 70 feet. 

Light Meter 
A compact vest-pocket size light meter, resembling 

a small desk clock, is another new product of G. E. 
laboratories. On the top of the meter is a light sensi
tive cell, connected directly to an· ammeter, the scale of 
which is calibrated to read in foot candles. Multipliers 
are provided so that the range of the meter is from 
0 to 750 foot candles: Directly on the scale are marked 
minimum values of light intensity for different types 
of ordinary work. 

tubes, heat treated to give a tensile 
strength of 95,000 pounds per square 
inch, are welded together to make 
up this mounting. This light weight, 
yet strong, steel is also used in 
many other parts of the plane. Many 
are of tubing, but machined forgings 
are also used, as well as sheets and 
bars, welded together. The handling 
truck which moves the Clipper 
around, in and out of water, is fabri
cated from 16 gage chromium-moly
bdenum tubing, and will carry a load 
of 35,000 pounds. 

World's largest capacity electric shovel operating in open-pit coal mine 

Electric Scoop 
With a normal load of 48 tons, 

the world's largest capacity shovel, 
rated at 32 cubic yards, went into 
service last November. The electri
cal equipment of the machine elimi
nates several undesirable features of 
former shovels of this size, one of 
them being the removal of the 
mechanical com~ter-balance arrange-
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Rambling Thoughts 

On Technical Journalism 

Editor's 1vote: As the title suggests, the follow
ing is an informal dissertation on problems of the 
young engineer. The article has been adapted from 
a speech given before the convention of Engineer
ing College Magazines Associated, last fall, and is 
here presented as va:luable not only to your editor, 
who had t!Je privilege of hearing it, but also as of 
value to other students. 

A LTHOUGH the majority of you may never seek a 
connection with the technical press, you probably 
wonder, as many others do, how editors "get that 

:way." 
Men enter editorial work by devious paths-hardly two 

alike. Let me sketch my own. Starting as a boy inter
ested in mechanics and scientific abstractions, and little 
concerned with social contacts, I dreamed my way through 

_an A.B. course, concentrating at the end on physics and 
mathematics, with the idea that I would become a research 
physiCist. But this thought was not fully satisfying, be
cause several summers of machine-shop experience, and 
my nattu~al interest in mechanical things, made me feel 
that I would be still happier as an engineer. So I went 
to Yale for four years to study in mechanical engineering, 
and two more degrees. 

I credit Yale with pulling me out of my shell a little, 
with convincing me that men are as important and inter
esting as machines, and that the engineer must gain equal 
facility with both. · 

Still no thoughts of being an editor. After getting my 
M.E. I accepted an offer to teach mechanical engineering 
at Yale. Practical engineering was still in my mind as an 
ultimate goal, but here was a job in hand in an environ
ment I had learned to love. 

In 1916-I never quite figured why-I had trained 
for a month at Plattsburgh and acquired some highly in
teresting military experience;· learned that even endless 
hoofing has its thrill, if somebody else does the thinking 
for you. My leanings were mildly pacifistic, b~t the New 
England conscience was on the job. That is probably 
why I re-enlisted for three months in Plattsburgh the day 
after President Wilson declared war in the spring of 
1917. This was followed by a shavetail commission, then 
by a 1st lieutenancy at Camp . Devons, Mass. There 
followed drilling of recruits and work as an artillery 
orientation officer with 10 months in Fran<;e. 

War was a bad experience for many soldiers, but I was 
lucky-mixed with a lot of fine men, saw England and a 
quiet front in France, came 1?-ome with .a rich experience 
and :Q.Ot a scratch. (But please don't take this front
parlor report as a good word for war, which, on the 
'fhole, is a thoroughly rotten and inhuman performance.) 

By now I was gaining a zest for constantly new experi
ences. Each seemed to give me something I had lacked 
before. Teaching might be all right again some day, I 
thought, but I had to see more of the world of affairs 
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And the Engineer 

Adapted hy Wayne Stone, M.E. '36,.fro~ ·a talk 

By Philip Swain, Editor of PowER 

first. So I plunged into a job of engineering salesman
ship. I was fairly successful in 'selling, which is rather 
surpri'sing in view of my early aversion to social con
tacts. As a result of this and other experiences, I am now 
convinced that salesmanship, like a lot of other things, can 
be learned if you set your mind to it. And you'd better 
plan to draw a little blood in the rough and tumble of sell
ing if you want to make the maximum progress in any 
line of work 

Nothing will ·give you greater self-confidence-and 
you've got to have it if you expect to get anywhere. The 
elimination of needless fear is probably the single most 
important job any young man can do for himself. He 
should make it a point to list those things that frighten 
him needlessly, and then go do them all. If he is afraid 
to meet big men he should seek them out in their lairs 
and stick his chin out for them to swing at (they generally 
won't). If he is afraid to address a gathering he should 
seek an opportunity to do so, and then go through with it 
even if his knees knock. If he is. afraid to take decisive 
action even though it be in line with sound reasoning, he 
should force himself to do so in several cases of not too 
much moment, just to see what happens. The laboratory 
method! . 

If you will do those things you will discover that nine
tenths of the bugaboos of life are nothing but thin air. 
You will learn to stand up to them without a whimper. 
And you will learn how to avoid that one out of ten which 
is real, and no kidding. 

Study the men who get ahead and see what a _!arge per
centage of them have "nerve," plus salesmanship. Some 
have nothing else. Don't envy the man who gets along 
on "front" alone. Add a little "front" to your own pre
sumably superior intellect and ability and show him your 
dust. 

Lack of front is the peculiar vice of engineers. After 
years of observing them, I am convinced that engineers 
as a class are altogether too damn modest. The time to 
start acting modest is after other people begin to think you 
are somebody. Then it pays, because people like to think 
their heroes are unassuming men. Before that it may be 
an expensive luxu~-y. , 

In looking for a job-whether it be engineering, edito
rial, or otherwise-don't emulate some of the young grad
uates of today. Don't tell your prospective boss you are· 
not sure you will be of much use to him, but would like a 
job. He isn't running an orphans' home. It's wise, of 
course, to admit that you don't know the details of his 
business--that you've got to learn. But make it clear that 

(Please Turn to Page 124) 



116 

The MINNESOTA 1ecltM-o~fo9 

·WAYNE STONE 
Managing Editor 

MARCH, 1936 

ROBERT DIXON 
B'\lsiness Manager' 

EDITORIAL STAFF BUSINESS STAFF 
Robert Teeter 
Frederick Meyers 
Don Erickson -
Ruth Bell -

Copy Editor Lloyd English Asst. Bus. Mgr. 
- News Editor Elwood McGee - Adv. Representive 
Feature Editor 

- Secretary 

REPORTERS 
Harley Hughes, Fred Warner, Gordon Brierley, Ward Simmons 

THE MINNESOTA TECHNO-LOG BOARD 
DEAN 0. M. LELAND; PRoF>:ssoR A. S. CuTLER, Chairman; JAMES 
'MooRE, Aerona1<tical; JAMES ACKER,. Mechanical; HERBllRT CnoM· 
METT, Architecture,• WILLIAM SMITH, Electrical; WILLIAM SCHOELL, 
Civil; EARL ScHILT, Chemistry. 

Power, as an Enterprise 

I T IS 'sel~olfl~ that the_ TECEL~o-L~G l:as so appropriate a subje~t to ~re
sent ed1tonally as 1t has m th1s 1ssue. Professor Ryan, d1scussmg 
government power, has just turned the tables on certain of his cri-

tics. ' . 
Both Mr. Ryan and the TECHNo-LoG take pride in reviewing the works 

of the federal government in electrifying areas of the country by its mag
nificent power projects. Whether private or public enterprise is the bet
ter does not enter here. These are projects well within the scope of the 
government. But the problem is again before us as to just where to 
draw the line between private and governmental enterprise. 
- Oftentimes our public utilities have been held up as tyrannic, un

scrupulous, and wasteful. Yet Mr. Ryan points out that in- the electric 
power field, for instance, service is almost never interrupted for any length 

· . .of time and that rates are a fairly close measure of the cost of product. 
He goes so far as to say that the best way of settling the problem of 
which is more efficient, private or public, is to give them the same stand
ards, the same accounting system, same requirements as to service, rate
regulation, and taxes. Then let the most efficient win. Of ~ourse th~s 
is the ideal solution. Maybe it would be wasteful for a penod, but 1t 
might lead to a valuable result. 

It's little more than a year since Mr. Ryan was accused, along with 
other faculty members, of promulgating power propaganda. The recrim
ination was made in a hasty Washington investigation. When Mr. Ryan . 
says let the most efficient win, that's propaganda for neither side_ of t_he 
case. In other words we have a problem before us; .our umvers1ty 
faculty is active in presenting it; and it's up to us to keep it in mind 
and act upon it when the opportunity comes. 

It is true, on their own admission, that power companies are making 
an effort to disprove the governmenes ability to efficiently take part in 
power projects. They admit their propagandizing,. yet we must not be 
too quick to condemn or condone. Commercialized propaganda, es
pecially in our . schools, should be condemned. Yet who can . judge 
whether much of the propaganda is more than social? 

At the jesk . 

D REDGI~ is one of the latest 
process:s1for extracting gold 
from its natural deposits. 

W an·en W /ad ward describes it, 
having s~nt several ~umm~rs in 
Alask~t ·a gold dredgmg mme. 
T~type of dr.e:dge shown on the 
mver has made these poorer Alas
kan deposits workable. We think 
the cover presents an interesting 
study in massiveness and propor
tion. 

Receiving many requests for cop
ies of a WLB talk he gave recent
ly, Professor Ryan found the 
TECHNo-LoG an answer to his 
problem. His talk is presented here, 
with illustrations of many phases 
of the government- power activity 
he analyzes. While on the subject 
of power, we've included in our 
frontispiece a real generator. It's 
the sarlie one described in cutlines 
on pag:e 110. 

Need we' speak of Engineers' 
Day? We all have to make it what 
it is, of course. 

When your editor heard Philip 
Swain's talk in fhiladelphia last 
fall, he was very much inspired. 
The. transcript printed this issue 
may give marty of us pointers. 

The usu'al columns and news rna~ 
terial appear, and Professor Siler 
returns this month with a little 
story about firemen. 

The cut run last month of New 
York City was incorr:ectly credited; 
we were indebted Jar its use to 
Americ.an Architect and to. Aerial 
Explorations, Inc. 
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Slips .. 
I 

A story of Winston S. Churchill-told by Gertrude 
Atherton: 

"Shortly after he left the Conservative side of the 
House (of Commons) for the Liberal, he was taking a 
certain young woman down to dinner, when she looked 
up at him coquettishly and remarked with the audacity of 
her kind: 

"'There are two things I don't like about you, Mr. 
Churchill.' 

"'And what are they?' 
" 'Your new politics and mustache.' 
':'My dear madam,' he replied suavely, 'pray do not dis

turb yourself. You are not likely to come in contact with 
either.' " " 

-Atlanta Journ~l. 

It seems that a fair size bridg·e, which had· been under 
construction for quite a while, was nearing completion. 

. One evening after the men had quit for the night, the 
entire structure collapsed. On the following morning, the 
''big shots" 'Yent down to the scene of the accident to de
termine what could be done. When they arrived they saw 
a lone figure sitting atop one- of the girders which jutted 
out from the water. He was furiously pushing a slide rule 
back and forth, and seemed to be muttering, "Damn that 
decimal point." · 

_ _:.Michigan Technic. 

Now Here's A Book. 
By Clifford I. Haga 

Instructo·r in English 

S OMEHOW the book I have this month, "The 
Sociology of Invention" by S. C. Gilfillan, tempts 
me to introduce it in the same way as those sensa

tional display advertisements announce a certain type 
of general reference work-"Do. you know this-that
or"the other? Then see pages so-and-!;)o and such-and
such.:' Here are a few such breath-taking "do you 
knows ?"-Do you know that the Industrial Revolutiol). 
was. not caused by the invention of the steam engine 
nor did it require. the general .use of ·steam power to 
,revolutionize industry and society? Do you know that 
the introduction_ of gunpowder and firearms into west
em Europe in the 14th century had singularly little. to 
Clo with the downfall. of chivalry and feudalism? Do 
you know that in Colonial times more transoceanic 
freight was carried in tiny sailing s~1ips than today m 
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our steam freighters (in proportion to population) and 
that we could do as much today without steam trans
port? Do you know that ga:s-light manufacturers never 
invent or introduce electric lighting devices? Do you 
know th.at engineers as a class, produce inventions of 
only trifling importance and that the truly epoch-mak
ing devices originate with outsiders? Do you know that 
scarcely any inventors grow rich on their own inven
tions-that all of Edison's inventions, for example, were 
a net loss? . ' 

Enough, enough-it is quite clear that we don't 
know anything about inventions and that our grade
school couplets-:-steam engine-Watt, steam boat-Ful
ton, electric lamp-Edison, wireless telegraph-Marconi
are only the rawest and most naive moonshine with 
but very little truth in them. To find out what invent
ing and inventions are, let us ask Gilfillan-~oCiologists 
know everything. To begin with, he gives us a list of 
thirty-eight "Social Principles of Invention" as a basis 
for the determination of the essential qualities of that 
which we vaguely call invention. Each one of those 
_questions I just asked can be answered by citing one 
or more of these principles-the first three questions 
by a reference to Principles 35 (No single invention 
revolutionizes civilization) and 34 (Equivalent inven
tion), the next two by Principle 32 (Outsiders revolu
tionize; insiders perfect), and the last by Principle 33 
(Enterprisers as important as inventors). As for the 
folly of those grade-school couplets on which we have 
all been brought up-steam engine-Watt, etc.-Princi
ples 26 (The progress of invention is ii:npersonal) and 
30 (Popular notions of great inventors essentially 
mythology) are only two of the chief points contro
verting the popular superstitions. 

Now it is of course true that Mr. GiLfillan is a 
sociologist and what he thinks or knows about inven
tion may be only folly and moonshine to an engineer. 
But· I wonder. As far as first-hand knowledge and 
original work have any value, Mr. Gilfillan has estab
lished himself as an authority. His great book, "Invent
ing the Ship," is so thoroughly technical as to please 
any engineer, landlubber though. its author may be. 
His curatorship of several collections in the Chicago 
Museum of Science and Industry would almost alone 
qualify him as a useful and profitable source ofinforma
tion. But it is not these qualifications that most recom
mend him to me-nor is it his tal~nt for' exploding bal
loons of myth or his quick and lively style. It is rather 
that he is a sociologist, an expert in one of the most 
fruitful sciences studying human development. Since 
invention is the primary influence promoting civiliza
tion, that outward evidence of human development, the 
sociologist's approach to the mysterious and exciting 
problems of How, Why, When can yield a rich harvest 
for the thoughtful e9gineer. In the future, even more 
than in the recent past, the engineer will be found 
tucked away somewhere in the How, the Why, and 
the When. · 

To read Gilfilla~'s "The Sociology of Invention" 
should be sheer delight for engineers-as it was for me, 
.the innocent bystander. If "The Sociology of Inven
,tion" proves nothing else, it wiq show the engineer 
that what he is barking his shins on is not a few trees 
but-a forest . 
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When 

Firemen 
were 

EVERY ONE has noble ambitions, when young, 
which he is seldom able to realize later. I ascribe 
my success in getting through- grammar school to 

an ambition of this kind. In grammar school I dreamed 
of being a' fireman. Not a locomotive fireman nor a 

Volunteers 
' 

By Roderick William Siler 
Assistant Professor of Mathematics 

stoker on a steamboat, but a city fireman, the kind that of way. Arrived at the fii·e, the engines were coupled 
puts out fires rather than starts them. This is one of up with the fireplugs and the hose run out. Then began 
my ambitions frustrated by going to college. Yet the the real work. 
effect of it was such that up to fifteen years ago, when ' Pumping the engines was back breaking. Throwing 
they speeded up th~ fire. departments by replacing wat<:;r on the fire was doubly dangerous because the 
horses by gas, I always· ran after an engine g·oing to force projecting the water was comparatively -weak, it 
a fire. Now I never do. In the first place, the engine taking a good engine and crew to throw an effective 
is out of sight before I can get started. Secondly, I feel stream more than a hundred feet. The difficulty was 
pretty sure there won't be any fire, anyway. increased in cold weather, because the small city water 

Yet I must admit that the golden age of firemen was pipes and fireplugs froze up. The worst fire New York 
achieved and passed before my time. I refer to the old city has ever had, which broke out on the night of 
volunteer fire departments that went out of business in December 16, 1835, happened under these conditions. 
the larger cities in about the year 1860. Not only were It was bitterly cold, between fifteen and twenty below 
firemeti then volunteers but they served without pay. zero, and a raging gale blowing from the North. The 
And this in a period when fires were far more difficult city wa:s buried under a heavy fall of snow. Reaching 
to cope with than now. Water supply systems were the fire the firemen found the water supply so poor 
inadequate; chemical fire extinguishers unknown; mod- that engines had to be run over to the river for water, 
ern fire alarm systems not yet invented; but, greatest obtained by chopping through the, ice and relayed Hom 
handicap of all, the engines which pumped water onto engine to engine, and thus to t9-e fire. Due to the cold 
the fire had to be pumped by hand. and wind, water from the hose pipes could not be 

The usual procedure in case of fire, say around the thrown more than thirty feet, a pretty small distance 
year 1840 in larger cities such as New York, was this: to lie between a man and a blazing building or shaky 
Someone having discovered a fire would run with the wall. This fire burned almost three days, destroyed over 
news to the nearest fire station. About the city were 20 million dollars' worth of property and nearly seven 
scattered towers in which were hung bells, and these hundred buildings, and injured many firemen. A dra-
with the church matic incident of this occasion was that when the 
bells would begin Dutch Reformed Church of the district caught fire 
tolling, picking someone entered the building and began playing the 
up the a 1 arm organ, and continued doing s~ until the roof crashed in. 
from the first a: Who the organist was remains a mystery to this day. 
tower and pass- ~ J The great reputation which the old fire companies 
ing it from one 1 seem to have passed on is for brawling among them-
to another over _ ~ - .............. ~;~~~"'' selves. There certainly was a great rivalry between 
the city, the num- ~ them. Any man who belongs to an organization which 
ber of strokes of demands that at the ringing of a bell he cliinb out of 
the bells indicat- bed on a winter night and gallop to a fire is bound to 
ing the locality of the blaze. In the meantime the take a lot of interest in that organization. Naturally, 
proper fire companies, engines, hosecarts and hook and when anyone spoke slightingly of the company a man 
ladder trucks would be on· their way. If it happened_ ran with he grew pugnacious, and some companies, be
to be night, the firemen, who either lived at the fire- ing unduly sensitive; engaged in more than their share 
house or at their own homes near by, would hop out of brawls. But others, the majority, confined their fight
of bed and start for the engine, pulling on their helmets, ing to fire. The astonishing fact to this day and age 
shirts, pants, boots, coats as .they ran. The important is that eighty years ago in a city the size of New York 
thing was to get on the helmets; the rest could wait -the New York population in 1850 was over half a 
until after the fire. Fire apparatus then was drawn by million-men from all walks of life could be found will
the firemen, all getting hold of the long drag rope, and ing to volunteer their se~vices in ·such hard and haz-
running with the machine as they bellowed for right (Please Tttrn to Page 124) 
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THE work of Bell Telephone Laboratories might well he called ~~assets in the 

making." It d13als with many problems whose solution will he of great future 

value to telephone users. (]l The truth of this statement is indicated by improvements 

already developed and now in daily use. The convenient handset telephone, the dial 

system, new magnetic alloys, overseas and ship· 

to-shore radio telephony are just a few examples. 

0. Today more than 4000 men and women are 

carrying on this work to make tomorrow's tele

phone service still better. 

Why not telephone home at leas.t 

once each week? For lowest rates 

to most points, call station ·to· station 

aft.er 7 P.M. daily,or any time Sunday 

BELL TELEPHONE ·SYSTEM 
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Aeros Hold Sixth 'Take-Off' 
In Union With Strato Theme 

In a setting rivaling that of the 
best-equipped airport, with a strato
sphere theme, aeronautical engineers 
held their sixth "Take-Off' in the 
Minnesota Union, February 21. 

Sponsored by the Institute of 
Aeronautical Sciences and the Uni
versity Flying Club, the Aero's 
dance featured many entertainments. 
Gene Hayden's band provided the 
must c. 

Leonard Starlof and Vincent 
Spoor, co-chai[men, managed to i)ro
vicle a ground airplane to test guests' 
air sense. Souvenir miniature planes 
on tiny ash trays were given as door 
prizes. 

Contrary to accepted tradition, 
Joseph Wickstrom, an Arts fresh
man, won the prize for' being the 
best ground pilot. He received' two 
tickets· for free airplane rides as the 
result of his prowess. 

Minn. Alum Analyzes 
Atmosphere by Light 

Dr. M. A. Tuve, E.E. '22, and Dr. 
A. E. ~ ohnson, both with the Depart
ment of Terrestrial Magnetism in the 
Carnegie Institute, together with Dr. 
A. 0. Wulf of the Department of 
Chemistry of Soils in the U. S. De
partment of Agriculture, have devel
oped a new method of exploring the 
rare atmosphere high above the earth's 
surface. Dr. Tuve,:together with Dr. 
\Vulf and Dr. Johnson, has worked 
for some time on a method of explor
ing the upper stratosphere. He hopes 
to accomplish this ·with the Tuve, 
Wulf, Johnson "fingerprinted light." 

"Fingerprinted light" is light that 
has been marked by a light chopper 
operating at a known frequency, The 
light is shot into the air with a large 
army searchlight. A mirror picks up 
the "fingerprinted light," which is 
identified by tuned instruments. The 
instruments also help to analyze the 
light rays. By means of the "finger
printed light" the three scientists hope 
to determine the chemical analysis 
of the ectrth's' unexplored "ozono
sphere" arid "altotroposphere." Other 

conditions that will be studied are 
the varying density of the air at the 
high altitudes and the possible effects 
of wind velocity, dust, water vapor, · 
and turbulence of. the weather near 
the earth.· 

The use of light as a probable 
tnefhocl of explaining the upper at
mosphere was suggested some time 
ago by an English scientist, Dr. H. E. 
Synge. His plan was to assemble sev
eral hundred army and navy search
lights and to shine them all on one 
spot. The fingerprinted light rays de
veloped by Dr. Tuve and his asso
ciates should make possible the se
curing of even greater volumes of 
information concerning the rare at-

·mospheres above the earth. 

Electricals to Hold 
Prize Paper Contest 

The deadline on papers presented in 
the annual A. I. E. E. prize paper con
test will be the second Monday of the 
spring quarter. Papers may be pre
sented by any member of the local 
A. I. E. E. A list of subjects to write 
on may be had from :Professor Kuhl
man. The papers will not be confined 
to these subjects ;;mel students· will be 
able to write on anything they may 
be interested in; Some graduate en
gineers in the Minnesota section have 
sent in problems that they have en
countered, in the hope that some stu
dent will investigate the problem and 
supply them with additional informa
tion. The results of the investigations 
could be presented in some very inter-
esting papers. . 

The student papers will compete for 
a total of $40 in cash prizes. The pa
pers are to be presented in triplicate 
to the judges, who will select the four 
best papers. These papers will be 
read before a joint meeting of the 
Minnesota section and the student sec~ 
tion by the authors. Members of the 
Minnesota, section present at the meet
ing will vote for the best paper. Four 
prizes will be awarded instead of the 
usual one prize. 

London Phone Call 
Part ofBell Lecture 

Minneapolis talked to London Feb
ruary 22; The connection was made 
during the talk "Voices Across the 
Sea" given by Dr. J. 0. Perrine, Edi
tor of the Bell System of Technical 
Journals, at the 14th annual convef1-
tion of the Minnesota Federation of 
Ar~hitectural and Engineering Socie
ties held at the Nicollet Hotel, to 
demonstrate the improvements that 
have been made in trans-atlantic wire 
communication. 

In order that the audience might re
. ceive the full benefit of the demon
stration, loud speakers were installed 
that amplified the conversations from 
both ends of the wire. Dr. Lind, head 
of the Institute of Technology, par
ticipated in the fifteen minute con
versation with a London representa
tive of the company. 

"The messages were very clear," 
said Dr. Lind, "and could be very 
favorably compared with telephone 
conversations held within the city." 

The pt;esent rate for telephone com
munication with London is $11 per 
minute before 5 p. m. C. S. T. and 
$8 per minute after 5 p. m. with a 
minimum time limit of three minutes. 

Announcing 

The 
Engineers~ 

Danee 
At the Saint Paul Hotel 

In Connection 
with 

Engineers~ Day 
April17 

Also a 
Tea and Dansant 
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New Hydraulic Lab is in Final 

Plans---Construction Will Start 

Final revised plans for the Univer
sity's new hydraulics laboratory on the 
Mississippi river are now on the draft
ing board. Actual work on the proj
ect, to be located on Hennepin island, 
will begin within the month. 

Under the direction of Lorenz 
Str<;tub,. professor of hydraulics, 
ground breaking and preliminary 
soundings on the site will be made 
shortly. The first structure will be a 
250 by 60 foot one story concrete 
building; others will be added when 
funds are available. 

The present project will cost $95,-
000, $80,000 of which will be pro
vided by WPA.' An important fea
ture of the laboratory will be a 6 
foot testing flume, 8 feet wide, which 
will run the entire length of the labo
ratory. Water will flow by gravity 
from above to below St. Anthony 
falls, a drop of 48 feet. 

Natural features in placing the 
laboratory below the falls will permit 
a better study of hydraulic flow, with
out the trouble of pumping. Water 
will be diverted through the laboratory 
at the rate of from SO to 300 cubic 
feet per second, and will make its 
exit into two large measuring tanks. 

An existing penstock of the old city 
pumping station, formerly located on 
the site, will be used as a turbine test
ing apparatus. . . 

It is Mr. Straub's conviction that 
the new laboratory will provide Unii 
versity students with the most com~ 
plete and ideally located· research plant 
in the country, that it will be a long 
step from the present inadequate · 
facilities, consisting of miniature 
"glass rivers." 

Turner Seeks Plans 
Here for New Racer 
Colonel Roscoe Turner, former 

holder of the transcontinental speed 
record and winner of the Bendix 
and Thompson trophies of 1934, paid 
a one-day visit to John D. Acker
man, head of the aeronautical de
partment, on February 25, to dis
cuss plans for a new type of plane. 

The aeronautical department, un-

der the direction of Ackerman, h<ts 
previously supplied Colonel Turner 
with designs. Turner visited the 
University once before, in June, 
1934. He will return again when 
plans for the new plane are ·com
pleted. 

Dean Leland Honored 
at Alumni Banquet 

A dii:mer in honor of Dean 0. M. 
Leland was held at Washington, 
D. C., by a group of Minnesota engi
neering alumni on W ednesdav eve
ning, January 22. Those present in~ 
eluded C. M. Jansky, Jr., o.f the firm 
J ansley & Bailey, formerly Professor 
of Radio Engineering at Minnesota; 
from the U. S. Patent Office, Messrs. 
Nathan A. Conn, '06 E.E.; Karl J. 

For Breaking 
Xce and lee Jams 
HERCULES 

Gelatin dynamite 
Straight dynamite 
Ditching dynamite 

HERCULES 
Electrical Blasting 
Supplies 

Are the highest type of 
Water Resisting Explosives. 
Be prepared-check your 
supplies NOW and be 
ready for the thaw you 
know is coming .. 

~ 
S. R. BOWEN 

Manufacturers Distributor 

EXPLOSIVES 
Box 184 

WINONA, MINN .. 
Box 25 

MASON CITY, IA. 
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Albrecht, '25 E.E.; J. Edwin Co<Jtes, 
'27 M.E.; Gordon Reed, '29_ -M,E.; 
E. B. Saxhaug, '29 E.E. ; Otto B. 
Roepke, '06 E.E.; E. S. Dybvig, '29 
E.E. ; A. E. Lyden, '29 Ch.E. ; I. L. 
W olk, '29 Ch. ; M. A. J uten, ,'32 
M.E.; Alfred S. Trqsk, '23 E.E.; 
from the U. S. Bureau of Standards, 
Messrs. Robert Darnielle, '35 E. E. ; 
Sam Levy, '33 E.E.; B. M. Axilrod, 
'33 E.E.; from the U. S. Bureau of 
Public Roads, Mr. 0. K. Normann, 
'28 C.E.; from the Carnegie Institu
tion, Messrs. L. V. Beckner, '27 E.E.; 
L. R. Hafstad, '26 E.E. 

Save Your Winter Ouarter 

Notes and Reports 

Have Miller Bind Them 

E.H.MILLER 

Call Gladstone 51 20 

FOR THE 

Beaux Arts Ball 
A Complete Stock 

of Costumes/ 
Wigs/ Beards/ 

Grease Paints/ 
Powders/ Etc. 

MARTIN GIESEN 
Theatrical and 

Masquerade Costumer 

Fourth and Market Streets 
(St. Paul Hotel Annex) 

SAINT PAUL 
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Committees Study Plans of New 
Institute for Set-Up in Fall 

The Institute of Technology, m·
ganized last fall, will go into effect 
as a unit next fall. The committees 
appointed January 16 have been 
working on the plans of the Insti
tute, and presented their recom
mendations to the first general fac
ulty meeting held on Tuesday, Jan
nary 25. 

Among the recommendations were 
arrangements for facilitating 'en
trance registration in the fall by ex
tending the period to two weeks. 
The beginning students wilL be 
given more individual attention in 
selecting their courses. 

Continuation courses will , be 
graded at the end of the year and 
registration for such courses need 
not be repeated after the fall quar
ter. Changes in courses may be 
made without petitions, merely re
quiring the permission of the in
structors and the head of the de
partment under which the course 
falls. Students ranking in the upper 
60 per cent of their high school class 
will be admitted without further en
trance requirements. Higher algebra, 
solid geometry, and chemistry will 
not be considered necessary high 
school courses for entrance, but as 
a foundation for study in the In
stitute the student is urged to take 
them. Arrangements will be made 
for taking these subjects without 
credit in the Institute of Technol
ogy. 

A committee is working on a plan 
whereby a first year course common 
to all schools within the Institute 
may be established. If this is ac
complished new 'students will not 
have to decide which school to enter 
until their second year. 

The faculty of the School of Mines 
and Metallurgy met Wednesday, 
March 4, and completed organiza
tion of ,that part of the Institute of 
Technology. 

Dr. Lind left last week on a tour of 
12 major universities seeking new fac
ulty members for the institute. Both 
Dean Appleby and Profe'isor Chris
tianson are leaving at the end of this 
year. Their posts and others must be 
filled. 

A.M. A. Hears Talk 
On Plant Problems 

The Student Branch of the Ameri
can Management Association held its 
second dinner meeting of the quarter 
Thursday, February, 27, at the Sigma 
Phi Epsilon house. Louis ]. Giefer, 
assistant superintendent of the Seeger 
Refrigerator Company of St. Paul, 
was ·the guest speaker. 

Mr. Giefer gave an enlightening talk 
detailing the manufacturing problems 
and their solutions his company en
counters in aligning raw materials, 
production in the plant, and, finally, 
the distribution of. the refrigerators. 

A. I. E. E. Inspects 
Western Union Co. 

"What happens to a telegram after 
it is taken by the telegraph company?" 
None of the local members of the 
American Institute of Electrical En
gineers could answer this question 
completely, so early in February the 
group braved the cold weather and 
visited the Minneapolis Western Un
ion Telegraph station to find the an
swer to the question; Employes of 
the station escorted the electricals 

Favorite Delicacies 
at Our Fountain-

Hot Fudge Sundaes 
Heaviest Malted Milks 

You'll Like Them, Too 

• 

L. F. BROWN 
600 Washington Ave. S. E. 

Gladstone 1626 

through the plant and explained the 
apparatus to them, including auto
matic sending and receiving 'instru
ments. 

Pictures of the 1935 gopher football 
team were shown at the student meet
ing, February 26. After the pictures, 
0. Morzenti presented a student pa
per. This was the first paper to be 
presented at the student meetings this 
year. A short discussion was held 
concern'ng the prize paper contest, 
followed by cider and "sinkers" be
fore the meeting broke up. 

An inspection trip will be ·held ei
ther the last week of this quarter or 
the first week of the spring quarter. 

TOPS IN 
TOPCOATS 

The Reversible 
Balmacaan 

of quality tweeds with 
fine gabardine on 

inside 
Military collar 

-full skirt 

STANDARD'S 
University Store 

University Ave. at 14th Street 
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By Bob Dixon 

TEMPERATURES above freez
ing and window displays of 
clothiers remind us that col

lege men will soon be appearing in 
the latest spring fashions. Conse
quently,. we would like to take a 
few inches of space to jot down our 
observations as to spring styles. 

The general trend in men's clothes 
for spring is toward plainer clothes, 
more color, and bolder figures. The 
double breasted drape coat, either 
with the lapel rolled to the lower 
button or with the top button but
toned, is steadily increasing in popu
larity. Another coat which 1s com
ing irito its own is the single breast
ed jacket with gusset sleeves and 
two side vents. Checks continue to 
be prominent with shadow and 
hound'.s tooth among the most 
prominent. The most 'recent pattern, 
and one of the best, is the Glen 
Urquhart plaid which is expected to 
be very well received by college 
men. The ,single breasted belted 
jacket, full in back, and having 
notched lapels and patch pockets 
will be "tops" for sports wear. 

Topcoat fashions have changed 
but little this season. The topcoat 
will have a shorter skirt and will be 
fuller. Raglan sleeves are still pre
ferred. 

Shirts with button-down collars 
will continue to be first choice with 
the university man, although the 
soft widespread and the new slotted 
collar will advance in popularity. 
The latter is the newest creation in 
collars. The tie, slipping between 
the whalebone stay and collar, holds 
'the latter down, giving an appear
ance of neatness and comfort that is 
sure to find favor with men. Again 
color plays an important role with 
colored checks and stripes. 

··----.--------------·-·---------·----------~·-----~~~~~--~~~~~ 
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II "'" "'" " Iii' ""iirii ""' ... "jill' 

Here It Is . . . The New Advance 

Sport Style for Spring 

The "Gusset," a new idea in sportswear by Charter 
House that injects a stimulating freshness and makes 
the wearing of the Gusset an adventure ... A 
plain new barrel back that gives your figure new 
lines. Smart side vents, shoulder tucks and patch 
pockets in fabrics of exclusive advance note. 

$35 And More 

Clothiers--Tailors-Furnishers 

. JU5liER 18~05 
On Sixth Street . · . . . Just Off Nicollet 

CHARTER HO USE ... Sports Division of •.. FA S HI 0 N PARK 

Ties for spring will be brightly 
colored with checks, stripes, and 
overplaicls. Buck shoes, having es
tablished themselves last fall, will 
be seen again this spring in white, 
brown, green, and blue. Snap brim 
hats with a welt edge, in shades of 
green, brown, and dark blue, com
plete the ensemble. , ,, ,, "!l!!Jr· ·te ,,, IM""" ,, " 2 •" 5 
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Technical Journalism 
(Continued from Page 115) 

you learn fast, have ~ habiL>,of making good at everything 
you tackle, and have, in general, a lot on the ball. And, 
in particular, try to think of some definite way in which 
you can save him . time and trouble and help him make 
more money. .Don't misunde1cstand me. I'm not suggest
ing that you play the smart Aleck, but merely that you 
display a manly self-confidence. 

Every job application is a piece of salesmanship and 
should have preparation in proportion to the importance 
of the contact. If you get an appointment with a key man 
on a job you really like, train for it as you would train 
for a championship boxing bout. Study his outfit-his 
product, catalogs, or maybe magazines-figure out some 
definite way you col.tld fit into the picture. Then build up 
your own morale with a good, long sleep, a haircut, a 
shine, a new tie (quiet, but somewhat more costly than 
you would ordinarily buy). Keep treating yourself in 
this kingly. fashion until you are convinced that you are the 
.sort of person that goes places. Then make your call with 
. a veneer of deference, but not so thick that the prospect 
can't see your own belief in yourself shining through it. 
:I speak with some confidence in this matter because I 
have tried it in getting jobs, and it works. 

Without being more specific, I will say that the com
pany I was with, as an engineering salesman, folded l.J.P 
back in 1921, and I went to New York in the minor de
pression of that year, perfectly confident that I could 
land a satisfactory job in the big and strange city. At 
the end of a single week I held options on three satisfac
tory jobs, using the technique I have outlined. The 
chance to go on POWER as assistant editor seemed the 
most promising of the three, so I took it and have never 
regretted the step. 

Since then I have not wandered farther, because edi
torial work proved uniquely interesting-a job of infinite 
variety, utilizing everything I had learned in my life, from 
the elements of thermodynamics to selling heat insulation 
to· an oil refinery, from the Greek alphabet to running an 
'engine lathe. In fact, it took a whole lot of things that 
I had never learned, so that I have been forced, during 
the past 15 years, to study as hard as I ever did in .school. 

That's more than enough of the personal stuff, so let's 
have something about business journalism, a term that 
includes all periodicals devoted to the vocational needs 
of the reader, whether he be an enginee·r, a business man, 
or what not. ,, 'L'he successful- editor of such a publication 
must run a thr~e-ring circus. He must have at least three 
professions. · First, he must know the field and its men. 
He must corit~ct them coristaritly to discover their practical 
needs and to gather the material to. supply it. He must 
learn how to talk their own language in his paper. 
. Then he must be an "editor" in the narrower sense of 
the word, a man who knows the . show~anship Of paper, 
type, ink, photographs, and drawings-of writing, layout, 
and news. Finally, to go· far, he must become a publisher, 
a man who understands the relations of editorial, ·adver
tising, and circulatioil:, who can evaluate their inter-actions 
and balance the cost. of projected changes against their 
~ffect on the net profit of the enterprise'. 

However you may define· success, you will need for it ·· 
these things: salesmanship, fearlessness, and probably also . 
industry and competence. If you desire great power or 

wealth, you may find it necessary to add ruthlessness 
(this is a price too few have been unwilling to pay) .. 

If you can be happy with moderate power and earnings, 
but require interesting and creative work for your pic
ture of success, add these: 

1. Be an expert in something, but don't be a narrow 
specialist. Le~rn something about everything that 
touches your job, even remotely. 

2. Have hobbies: · 
3, Keep in good physical and mental trim. 
4. Learn. to write, to speak, and to do many things with 

your hands. 
5. Seek richness and breadth in life. Don't get stuck 

in a narrow mental niche. 
I have just turned 46, and have apparently reached the 

age when one exhibits the first faint traces of 'senility 
by giving advice to "young men." In self-defense, I 
should explain that this need not imply any feeling of su
perior endowment. The facts in this case could not justify 
any such feeling. This is merely my attempt to describe 
and evaluate some of the psychological and business scen
ery I have looked at for the benefit of those of you who 
may be passing that way ten years hence . 

When Firemen ... 
(Continued from Page 118) 

ardous exercise as the ancient fire fighting called for. 
It recalls the query often made today: Machines and 
·fire engines have improved tremendously, but have 
men? 

An English traveler in this country in 1854 gives a 
poem written by a member of a Philadelphia fire com
pany, and much enjoyed by his comrades. Besides be
ing distii1guished by numbers the old fire companies 
were even more distinguished by nicknames, as the 
poem indicates. The Hyenas seem to have been a bit 
quarre~~ome. 

"We're the saucy Hyena boys of George's str.eet, as all 
knows; 

We can whip the Penn and Globe, likewise the Carroll 
. ·Hose; 

We'_ll whip the three together, the Bed-bugs and South 
· Penn thrown in for ease; 

·we do run our carriage among our foes, and run her 
where we please. · 

You'd better hush your blowing, Globe, if you know 
when you are well; 

For if we take your engine again we'll smash her aU 
to hell; 

Here is luck to the Bluffers, and all honest boys of 
that name; 

Here is to the Hyenas and Red-devils, that no one can 
tame." 

This chant is about all that remains of the Hyenas, 
Penns, Globes, Bed-bugs, Bluffers and Red-devils. 'It 
is easy to see that a man who wrote poetry like that 
wouldn't be afraid of anything. 

THE MINNESOTA TECHNo-Lac-March, 1936-



·---- --- -------------~------.-----~-------~-----------~----------------

SINCE this column got rather few replies t~ its rather 
easy problems of last- month, we're takmg a new 
tack this issue by presenting the solution to one or 

two problems, or at least starts on them. 
First the answers to last month's teasers: The scale 

read 5 pounds before and after, since the bird was buoyed 
up by the air, whether within or without the cage; the 
sailboard can travel faster than the wind by taking advan
tage of the water's reacting component. 

For the quickest, most elegant, and correct solution of 
the following problems the usual one dollar prize will be 
awarded. 

During the dark ages in China, cities had to be well 
fortified. One city had been built in a circular outline 
with a wall 62.832 miles long surrounding it. There were 
four gates located at north, east, south and west positions. 
Five miles north of the north gate there was a watch 
tower. A foot traveler set out from the south gate in an 
easterly direction, trying to escape the city. How far from 
the city was he when he entered the range of the watch 
tower ? The towerman could not s:ee ave~· the wall. 

* * * 
This one takes a little more than scientific acumen. 

Evaluate the continuous radical: 

Y 23 + Y 23 + y 23 ad infinitum = ? 

* * * 
Keeping in touch with modern economics, we have a 

little farm problem. There are three farmer couples. The 
wives we l;llay call Mary, Priscilla, and Katherine ;1 their 
spouses we may refer to as Tom, Joe, and Charles, but 
not respectively. The men and wives shop in the egg. 
market, buying cartons of eggs, and in such a manner' 
that each man spends 63 cents more than his wife. Fur
ther each individual pays as many cents per carton as· 
cartons he or she buys. At the conclusion of the purchas
ing period it is found that Mary has bought 19 more 
cartons than Joe, while Tom has 23 more than Priscilla. 
The answer to be supplied is who is married to whom? 

We'll give yott a start, and no guesses. Let w and h 
with appropriate subscripts stand for the cartons pur
c.hased by one wife and her husband. Set up three equa
tions for- the purchases. Remember that there are whole 
numbers involved. 

* * * 
. Some o.f the following problems you probably don't feel 

hke workmg out completely, they won't count in the con
test, but just try your algebra or trig on them. Set up 
the eqU'ations, or should we admit that the way to solve 
these teasers is by such "matehalistic" methods? · 

Given four numeral 4s. Using all for each solution, 
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with the alternative of using each or any, either as 4 or 
.4, derive the numbers from 1 to 21 by any combination 
involving addition, subtraction, multiplication, or division. 
_For example: 4 plus 4 divided by the quantity .4 plus .4 
1s equal to 10. You find the rest. 

* * * 
In ancient times it was customary to have a moat 

around a castle to protect it from robbers and invaders. 
A man once had a square moat twenty feet wide sur
rounding his castle. The common way of getting into his 
castle from the . road was to cross a drawbridge. One 
clay the drawbridge failed to work and the man found 
the only means of reaching the inside of his castle wls 
hy the aid of two planks, one 19 feet long and the other 
19Yz feet long. He could not splice or nail the, planks 
together. How did he arrange them so as to span the 
moat and allow himself to enter his castle? Yes, it's easy, 
but did you get the others? 

* * * 
Tony, the banana man, was just starting out on his 

clay's work when a curious school boy accosted him asking 
how many bananas he had. Tony, thinking little boys 
should be seen and not heard, thought he could shut him 
up with this answer. He said that if he divided the num
ber qp into twos, three, fours,- fives, and sixes he would 
always have one left over. But that if he divided them 
by seven he would come out even. That night the boy 
met Tony again and told him how many bananas he had 
started out with that morning. How did he do it? 
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We wouldn't be at all surprised if the reason the 
song " 'Twas a Sunny Day in May" Jed the field for 
the J aybee's number one song in the balloting was that 
the civil's liking for the song prompted them to make 
a few ex officio trips to the P. 0. with ballots. The 
senior civils, by the way, lay claim to the distinction of 
beit1g the number one bad boys in this here institution, 
their most recent trouble being the almost impossible 
task of keeping ,the doors and windows of their room 
fully equipped with glass. Dean Leland, however, has 
an excellent remedy for this. 

New,~ of engineering romances has it that Co-captain 
Ted Mitchell is still ace man with Marjorie Butts. 
... Ridge Baker, also of hockey fame, finds the distance 
to Chicago and a certain Minneapolis girl a distinct 
handicap ... Earle Olson would like to see more of 
Sylvia Nelson, the charming Chi Omega lass : .. How
ard "Reinforced Concrete" Schleiter and Jean Hersch
ler are a constant ratio ... There also seems to be 
something to the Ray Day, Natalie Karuch combina
tion ... A certain young lady is the reason for Bob 
Neuman's regular calls at Dean Nicholson's office ... 
We can't account.for the reason Tom Hay had a mani
cure just after he received his R..O.T.C; promotion, but 
we have an idea that a young lady was at the bottom 
of it. 

It seems that ·in the course of the quarter's intra
mural swimming competitioi1 the Delta Tau Deltas 
were supposed to swim against a neighboring house 
on a certain night in the new intramural pool, and 
Arnold Lahti was the only member of his team who 
showed up the night of the supposed contest. The 
other team was anxiously awaiting the arrival of the 
rest of their opponents, with the hands of the clock 
creeping towards the minute when a forfeit would be 
chalked against the absent team. Suddenly Lahti threw 
off his bathrobe with the declaration that he would 
swim all events for his still absent teammates. So there 
he stood, poised on the edge of the pool with his op
ponent; the s.tarter raised his gun, his finger tightening 
around the tngger that would send D.T.D.'s determined 
star on his way to glory for the old fraternity. The 
shot was never heard, for looking up and following the 
gaze of the starter, Lahti was surprised to see a group 
of eight men sauntering through the door of the pool 

room clad only in their swimming apparatus. It was 
the missing team and they were not Delts-Lahti had 
arrived one night too soon. 

One of the best stories of the summer, we think, is 
the one about the missing barber pole that turned up mys
teriously at the Civil's surveying camp under somewhat· 
embarrassing circumstances to certain individuals. We 
wonder if the "B"s and "D"s weren't missprints. And 
then there is the little incident which happened at the tri
angle house the other night. It seems that they received 
an urgent request, via ·the telephone from . the druggist 
across the street, to shut off their water heater as the 
druggist wanted to make a soda and all that he could get 
from the faucet was steam. What happened was that one 
of the preoccupied engineers in his rush to be on his way 
had forgotten to turn off the water heater and as a conse
quence the steam found its way across the street through 
the water pipe. We suppose that Mr. Torrens, the drug
gist, had a special that day on steamheated sodas. 

All the commotion and free candy the other day was 
due to the ·engagement announcements of Margaret Buck
ley and Phyllis Bjornekamp, both from our ever-loving 
office force. We were as surprised to hear that Archie 
Stone and Marcella Clark had gone and gotten martied as 
we imagine Mr. Putnam was when his little son Lucius 
said, "Well, you see Dad, I've been a marri-ed man for a 
year now." Speaking of marriages we must mention Leon 
Hamlet and Charlotte Granger, who have just finished 
middle-aisling it, as well as Dot Simon, the girl from Mil
waukee, and Ken Sperry. We wonder when Doug Kuehn 
is going to add another ring to the one already on Audrey 
Olson's finger. 

Incidentally vague rumors h~ve been drifting in from 
the backwoods regarding some means of retaliation. 

Scandal: A certain group of electrical engineers 
claim to be aware of the cause for the recent discom
fiture of one Bob Auten, when they made a discovery 
among his personal belongings in his locker. Bob 
claims that he was framed, but in order to clear him
self he will )1ave to explain to us the reason for his 
actions when the evidence was presented. 
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G-E Campus News 

LET SCIENCE ARBITRATE 
In heated ar-guments of this kind, the color analyzer 
is the court of last resort. Recording photoelectric 
spectrophotometer is the official name of this device, 
which was recently exhibited at a scientific meetinc; 
at St. Louis. It recognizes an infinite variety of hues 
and shades; it distinguishes differences in colm• too 
slight for human eyes to detect; it automatically 
records the exact color prescription. 

The spectrophotometer is proving especially useful 
for standardizing the color specifications of inks, 
dyes, paints, paper, and textiles. It makes obsolete 
such vague descriptive names as blue-black, blue
white, and yellow-green, and sU:bstitutes carefully 
drawn graphs extending over the whole visible spec
trum. The operation of the device, which is auto
matic, depends upon: an ingenious combination of 
a phototube and thyratron tubes With a precise 
optical system. 

The previous method of making exact color measure
ments required hundreds of tiresome readings and 
consumed most of a. day. The recording spectro
photometer produces a curve of comparable accuracy 
in three minutes. 

DIG HERE 
In the old days, a mysterious individual, called a 
dowser, with a forked devining rod of witch hazel, 

used to be called in t9 locate lost articles buried in 
the earth. A new magnetic detector, recently de
veloped in the General Engineering Laboratory of 
the General Electric Company, is now substituting 
science for magic and hocus-pocus. With uncanny 
accuracy, it is tracking down lost pipe lines. 

_ Water and gas pipes are often lost because old 
surveys are inaccuTate or. because records have been 

destroyed. Digging up a whole street, in order to find 
a missing pipe line, is expensive business. The new 
detectol" has solved this problem by successfully 
locating pipes laid 40 years ago-pipes buried 
as much as seven feet below the surface. In one 

' . 
case, pipes were found fully 100 feet from their 
supposed location, and the detector spotted them 
within one diameter of the pipe. 

NEW LIGHT ON THE MIDDLE AGES 
Medieval ecclesiastics would cry "Witchcraft!" 
co11ld they see the cathedral at Burgos, Spain, 
tonight. Carefully wrought details of architecture 
and ornamental carving, never before clearly seen 
in all their seven hundred years, now stand forth in 
_bold relief. The thirteenth-century Gothic struc
ture glows, for two hours each night, in the light of a 
batteTy of modern General Electric floodlights. 

Burgos was, for centuries, the capital of Old Castile, 
the kingdom of that Queen Isabella who offered to 
pawn her jewels to finance Columbus' momentous 
voyage to America. Now, after 444 years, American 

lighting equipment returns to add luster to what was 
one of the most important of Isabella's posses
sions. 
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43 years oi 

Technical Journalism 

THIS year the TEcHNo-LoG is forty-three years old. 
Forty-three class·es of this engineering school have 
read the TECHNO-LoG in the various forms it has as

sumed since it first appeared as the "Year book of the So
ciety of Engineers." The Society of Engineers had long 
been an active organization in what was then the College 
of Engineering, Metallurgy, and the Mechanic Arts. In 

· 1893 it was decided to publish a year book. This Jear 
book, which was the first of its kind in connection with 
the engineering. college, was in charge of an editorial com
mittee representing the departments of civil, mechanical, 
and electrical engineering, mining, and architecture:. The 
volume was essentially technical in scope and consisted en
tirely of articles contributed by students, graduates, and 
faculty members in the various scientific departments of 
the university. Henry B. Avery, M.E. '93, as managing 
editor, .headed the editorial committee in charge of the 
1893 edition, and John W. Erf, C.E. '93, was the business 
manager. 

During the fifteen years that followed, the society un
derwent a gradual expansion until the one hundred twenty
two page yearly publication became inadequate for its 
needs. In November, 1908, the name 
was changed to the "Minnesota Engi-
neer" and the magazine appeared on 
the campus as a quarterly. For the 
year 1908-09, George M. Shepard, 
C.E. '09, was chosen editor-in-chief, 
and Rollo J. Cobarr, E:E. '09, was 
made business manager. 

An editorial by Mr. Shepard in the 
first issue after the reorganization set 
forth the aims and policies as' fol
lows: "The object of this publication 
is threefold: first, to be the official 
organ of the Engineers' Society; sec
ond, to be a means of presenting to 
the public technical articles by alumni, 
students, and others; and third, to 
contain current and alumni news." 

An advisory board composed of 
Professors Constant, Flather, and 
Shepardson was formed. Frederick 
S. Jones, who was at that time dean 
of the College of Engineering, was · 
named to head the committee. This 
board, under the leadership of Dean 

THE MINNESOTA TEcHNo-Lac-April,' 1936 

at Minnesota 

Jones and later of Dean Shenehon, functioned until pub
lication of the "Engineer" was suspended in December, 
1915. 

During the following six years ther·e w·as no publication 
and not a great deal of activity on the technical campus, 
but in November, 1920, the Association of Engineering 
Students, a reorganization of the old Society of Engineers, 
decided to re-establish a magazine in the technical col
leges. 

As the result of this decision, Martin F. Wichman 
and 0. F. Beeman were chosen managing editor and busi
ness manager of the new monthly, which was to be called 
the MINNESOTA TEcHNo-Loc. 

A small room on the fourth floor of the Main Engineer
ing building, scarcely more than a "cubby hole," was 
transformed by virtue of two desks, a plain table, some 
chairs, a typewriter, and several energetic engineers to 
the publication office of the MINNESOTA TECHNO-LOG. 

Constant changes in the membership of the staff became 
the rule for the first few issues, and in January, 1921, 
Carlos W. del Plaine, C.E. '21, succeeded Mr. Wichman 
as managing editor. ·As the staff became more thorough-

SOME EARLY EDITIONS 
Left: Year book of 1897. 

Center: 1892-93, first 
published. Right : 

1910 issue. 
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ly organized, more articles were printed, illustrations be
came more frequent, and a humor column was added. 

The following paragraph taken from an editorial that 
appeared in the November issue of 1921, of which A. E. 
Horstkotte, C.E. '21, was managing editor, gives somewhat 
of ail idea of the success with which Mr. del Plaine's ef
forts of the preceding year met: "When the pressur·e of 
other duties made it impossible for Wichman to continue 
actively as managing editor, that position was filled by 
Carlos W. del Plaine. Though already a busy man, del 
Plaine took time to adopt the TECHNo-LoG for his 'hobby,' 
as he calls it, and under his direction its existence was 
justified. Each succeeding issue brought favorable com
ment from the publications of other schools, particularly 
engineering institutions. Under del Plaine's management, 
the business and advertising departments were put on a 
substantial basis." 

One of the important episodes in the history of the 
TECHNo-LoG took place in April, 1922, when L. M. Berg
ford was managing editor, and Otto Person was business 
manager and the TECHNO-LoG became a member of the 
Engineering College Magazines, Associated. 

The E.C.M.A. is an association of 
technical magazines published in the 
various engineering colleges of the 
United States. It was formed in 1920 
as a means of gaining adequate rep
resentation for the widely scattered 
college publications in soliciting na
tional advertising and to improve the 
quality of the member magazines. 

Prior to actual membership in the 
Engineering College Magazines Asso
ciated, the TECHNO-LoG adopted sev
eral of the association's standards of 
practice, including the seven by ten 

' inch page size, which nas since be
come the standard size for nearly all 
college periodicals. 

Clarence W. Teal, E.E. '24, man
aging .editor, an,d Philip W. Richard
son, E.E. '25, business manager, made 
an innovation in TECHNO-LoG proce
dure when they published the edition 
of June, 1924, in which the regular 
alumni column was extended to form a directory 'of all 
the alumni of the College of Engineering and Architec
ture, the School of Chemistry, and the School of Mi~es. 
This alumni edition established a precedent which was 
followed with increasing favor until the last regular alum
ni edition was published in June, 1932. A supplement 
was published in June, 1933, giving corrections and addi
tions to the preceding issue:. Because of poor business 
conditions an alumni edition has not been published 
since, but indications are that it will be resumed next year. 

The third of October, 1924, was a memorable day in 
the life of the TECHNo-LoG, for on this day, as the result 
of the unceasing efforts of Albert W. Morse, who suc
ceeded Mr. Teal as managing editor, the office was moved 
from the small, dark room on the top floor of the Main 
Engineering building to its present quarters-a large, well 
hghted room on the ground floor of the Electrical Engi
neering building. 

Resigning the managing editorship in January, 1925, in 
order to take a position with the Minneapolis Civic ar~d 
Commerce Association, Mr. Morse was succeeded by: 
Kenefick Robertson and Herman F. Beseler as managing 
editors. 

Under the editorial guidance of Paul B. Nelson, E.E. 
'26, a complete June issue was published in 1926, and in 
addition to this a forty-four page alumni directory was 
put out. 

Immediat~ly after coming into office in October, 1927, 
Lawrence A. Clausing, E.E. '28, and Carl E. Swanson, 
E.E. '28, set out on a campaign to put the magazine on a 
blanket subscription basis. After a year of work, during 
which the signatures of over ninety per cent of the engi
neering students were obtained as being in favor of the 
blanket tax, the Board of Regents granted the request, and 
the publication is still under this plan. 

The engineering school was startled when the October, 
1931, TECHNo-LoG, und.er the direction of managing editor 
George Taft, and business manager Steve Gadler, was is
sued. The magazine definitely heralded a trend toward 
modernity. Up until this time it had been strictly con-

AFTER REORGANIZATION 
Left to right: December 

1921, November 1923, 
and April 1926 

servative .in ·page makeup and art work. · 

The 1933-34 issue with Ralph Monson as managing edi
tor and Gordon Rosholt as business manager made an ex
cellent national rating, taking first place as the best all
around magazine in the E.C.M.A., first place for best 
cover design, and third place for best illustrated. 

The: 1934-35 issue under the guidance of Eugene Price 
and David Buck made another change in presenting a 
halftone picture on the cover. 

From this brief history of the TECHNo-LoG it might 
seem that none others than managing editors and busi
ness managers had a hand in its growth and development. 
Of course this is not the case, but as the long list of those 
whose, time and energy went into the making of past 
TECHNo-LoGs is far too great to reproduce here, let it be 
said that their work has been greatly appreciated in the 
past and will be more appreciated in the future. 
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Veterans of Future Engineers' Days 

F OR many years mining engineers, and the rest of the engineers at 
Minnesota have been separated for apparently no substantial reasons. 
Engineers' Day has always. been the occasion for both to do a 

little mild "egg-throwing" started usually in a vague spirit of tradition, 
and generally resulting in either a good fight, with resultant hard feel
ings, or merely the hard feelings. But today, resulting probably from 
comparisons with the silly antics of European countries, with their little 
"tiffs," leading up every time to one grand dog-fight, the two classes 
of engineers have been combined. Both factions can go out now and 
celebrate together, instead of the one watching out apprehensively for 
opposition, and the other, composed mostly of Freshmen, offering it. 

So instead of having to start a "Veterans of Future Engineers' Day," 
we can pay off the old pensions, cancel all debts, and once more eliminate 
an unnecessary obstacle in the path of progress toward a saner, less 
sorry existence. 
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At the Desk 

HARKING back to 1893, when 
the first issue of the Miime
sota Engineers' Year Book 

appeared, the first and only article 
this month heralds the forerunner 
of the present day TE~HNo-LoG. 

Engine.ers' Day is always a 
"Green-letter" day for the maga
zine, and this year more so. This 
is the first issue in which all of the 
engineering organizations have their 
pictures, and probably the most pic
torial for 43 years, or for many 
years to come. Circulation also 
re~hes a new peak, as we hope 
rea· ers' interest does likewise. It 
mig t be interesting to note Mental 
Tilts this month. They require 
quite a: bit of reasoning, and you 
are advi ed against trying them the 
morniN" after the Brawl. Other 
innovations are evident, and we will 
he straining our ears for comments. 
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American Society of Mechanical Engineers 

Front row: V. Johnson, Mathies, An
deen, Stone, Miller, M. Olson: Sec
ond row: Aufterheide, McKay, Ron
quist, LaJ oy, Mitchell, Francis, Freid
land. Third row: Solstad, Poucher, 
Sjostrom, Stevenson, Scott, Wieri
man, Sturm. Fourth row: Cooper, 

Front row: LaJ oy, Mathies, Olson, 
Andeen, Stevenson, Johnson. Second 
row: Profs. DuPriest, Ryan, Marten-

A.S.M.E. 

The officers of the A.S.M.E. are 
Wayne Stone, president; Malven Ol
son, vice-president; Lester Miller, 
secretary; Wallace Andeen, treasure:r. 

The officers of Pi Tau Sigma are 
Wallace Andeen, president; Millard 
LaJ oy, vice-president; Dale Ste:ven
son, recording secretary; Milo Bol
stad, corresponding secretary; Malven 
Olson, treasurer. 

Pi Tau Sigma 

Alinder, Swanson, Lindholm, Abbe, 
Anderson. Fourth row: DuPriest, 
Ryan, A. Johnson, Hopkins, Becker, 
Seel, Brown. Fifth row: Victorson, 
Martenis, Robertson, Merrill, Brock
meyer, Rowley. Sixth row: Swanson, 
E. Olson, Acker. 

is, Robertson, Rowley. Not present: 
Seidel, Bolstad, W. Hanson, Finger, 
Profs. Shoop, Wilcox, Koepke. 

Honorary Mechanical Engineering Fraternity 
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School of Mines Society 
Front row: Gustafson, Eidam, 

Knickerbocker, Lacy, Wexler, Purifi- -
cacion, Krumm, McCorquodale. 2nd 
row: Ranta, Helps, Larson, Sarja, 
Bickford, Linngren, Sward, Nicols. 
3rd row : Sabin, Sampson, Larson, 
Turner, Rice, Collins, Ohnstad, North
field. 4th row : Linsley, Brown, Jan
sen, Mather, Kurlonchick, Lynn, 

Front row : W right, H e witt, 
Brown, Kruger, Dreveskracht, Mc
Hugh, Alvarado. Second row: Frank, 
Goldich, Dennis, Ashley, Fontaine, 
Lindner. Third row: Giehart, Gro-

The officers of the School of Mines 
Society are John Tenold, president; 
Gilbert Northfield, vice-president; 
William Kaiser, secretary-treasurer. 

The officers of Sigma Gamma Ep
silon are Lloyd Dreveskracht, presi
dent; Fredrick Kruger, vice-presi
dent; Charles Brown, secretary-treas. 

Sigma Gamma Epsilon 

Stein, Payne. 5th row: .Kaiser, Beck
er, Simmons, Lauderdale, Mayeron, 
Nelson, Lundstrom, Harrison. 6th 
row: Melvin, Johnson, Alkire, John
son, Kortsan, Donner, Millunchick. 
7th row: Baldwin, DuFour, Christen

sen, Tierney, Halton, Tucci. 8th row: 
Tenold, Mahle, Tenenbaum. 

gan, Bergquist, Sundeen, Lancaster, 
McCullough. Fourth row: Kaiser, 
Armstrong. Not present: Krumn, 
Berg, Dobrick, McConnell, Drs. Grout, 
Stauffer, Thiel, Profs. Pease1, Searles, 
Sanderson. 

Professional Mines and Geology Fraternity 
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American Institute of Electrical Engineers 

Front row: Prof. Kuhlmann, Stein
metz, Brastad, Becklund, Dynesius, 
Laing, Savage. Second row: Olson, 
May, White, Strom, Jordan, Henrice, 
Morzenti. Third row: Leslie, Var
hus, Robinson, Klima, Brierly, Goff
stein. Fourth row: Oswald, Smith, 
Tema, Flohil, English, Lind, Kut
scher, Haswell, Nielsen, Tangen. 

Front row: English, Kojola, Niel
son, Oswald, Brastad, Smith, Loye. 
Second row : Weber, Wentz, Beck
lund, Johnson, Haight, Parker, Long-

A.LE. E. 

The officers of the A.I.E.E. are 
\Villiam Brastad, president; Orville 
Becklund, vice-president; Charles 
Steinmetz, secretary-treasurer. 

The officers of Eta Kappa Nu are 
Albert Oswald, president ; \Villiam 
Smith, vice-president; Russeil Niel
sen, recording secretary ; William 
Brastad, corresponding secretary ; 
John Wentz, treasurer. 

Eta Kappa Nu 

Fifth row: Hopper, West, Parker, 
Cartwright, Haight, Christo£, Wil
liams, Peterson, Lillygren, Stenderson. 
Sixth row : Hagen, Jacobs, Norton, 
Hendry, Stuart, Wentz, Hager, Tub
besing. Seventh row: Keranen, Long
fellow, Goldstein, Kojola, McCurdy; 
Weber, Kammerer, Smoots. Eighth 
row : Shore, lVIortick, Marhoun. 

fellow. Not present: Silliman, Bur
netti, Specht, Newman, Profs. Bryant, 
Caverley, Hartig, Ryan. 

Honorary Electrical Engineering Fraternity 
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Front row : McGee, Holm, Rollin, 
Klingel, Noyes, Sp!·inger, Schoell, Ry
der. Second row: Merrell, Rhode, 
Kishel, Johnson, Cornell. Third row : 
Nystrom, ThorstensO'n, Phelps, Goettl, 

Front row: Kempe, Cutts, Watson, 
Schoell, Arksey. Back rdw: McGee, 
Frickland, Franzen, Peterson, Graves. 

American Society of Civil Engineers 

A.S.C.E. 
The officers of 'the A.S.C.E. are 

.Richard Springer, president; Thomas 
O'Loughlin; vice-president; William 
Schoell, secretary; Douglas Noyes, 
treasurer. 

The officers of Chi Epsilon are 
William Schoell, president; Thomas 
Ruth, vice-president; Gene Cutts, sec
retary; Frank Kempe, treasurer. 

Chi Epsilon 
Honorary Civil Engineering Fraternity 
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Anderson, 'Davidoff. Fourth row: 
Johnson, Redmond, Soderberg, Erk
kila, Helland, Arksey, Kempe. Fifth 
row: Franzen, Giebenhain, Wolfe, 
Cutts,. LaFountaine, Person. 

Not present: Blake, Ruth, Dean Le
land, Profs. Bass, Cutler, Parcel, 
Zeiner. 
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Frqnt row: Wrel:m. Second row: 
.Lang, Starloff, Bennetsen, Intleko
fer, Petry, Stuck, Feeney, Moore, 
Larsen. Third row: Johnson, Wod
rjch, T. Kerker, H. Baker, J. Baker, 
Burns, Luck, Flushman, Welles. 
Fourth row: Victoreen, Wilkes, Bas
eler, Sandgren, McElroy, Budish, 

Institute of Aeronautical Sdence 

I. Ae. S. 

The officers of the I.Ae.S. are Earl 
Bennetsen, president; John Stuck, 
vice-president; Vincent Victoreen, 
secretary; Gordon Strom, treasurer. 

---------~·---- ----

Gellman, Gaskell. Fifth row: John
son, Spoor, V onEschen, Oversee, 
Strom, Stewart, Carlson. Sixth row: 
Lessard, Merandi, McCarthy; Bush, 
Block, Lampland, Bednarek, Erickson. 
Seventh row: Brandt, Bodey, Ech
ren, Anselmo, W-eeks, Clark, Ander
son. Eighth row: R. Kerker, Cadwell, 
Black, Driscoll. 

--~--.. -.-., .... _-___ ---=:.-... =. ·=·=-· ================:::;::=================== ----.. ·----~----·----· ------------~--------------· 

Front row: Thompson, Cameron, 
Fiegel, Lange, Bloomstrand, Hoffman, 
Driscoll, H. Barlow, R. Barlow. Sec
ond row: Feeney, Walsh, Hawes, In
tlekofer, Wrenn, May, Nyquist, Barn
hill, Kerker, Carhart, Akerman. Third 

row: Bird, Martin, Johnson, Onsgard, 
Gary, Bush, Lampland, Bennetsen, 
Salisbury. 

The officers of the Flying Club are 
Albert Driscoll, president; Idamae 
Carhart, corresponding se~retary. Bob 
Bush, Leland Fiegel, and Don Mar
tin are executive vice-president, secre-

Flying Club 

tary, and treasurer, respectively, of 
the power section. The officers of the. 
glider section are Harold Thompson, 
executive vice-president; Thomas. Ker
ker, secretary; Marvin Walseth, treas
urer. 
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American Institute of Chemical Engineers 

Front row: Root, Oace, Cotting-
' ham, Stinger, Chamberlain, Anthes. 
Second row: Kempf, W. Nelson, 
Mills, Kish, Ahlin. Third row : Wiest, 
Cutler, Markham, Bowman, Yaffe,_ 

Front row: Prof. Schwantes, An
derson, Moore, Snyder, Dingle, Tor
rance, Rhane. Second row: McVeety, 

A.LCh.E. 

The officers of the A.I.Ch.E. are 
Harry Cottingham, president; Robert 
Ellis, vice-president; Walter Cutler, 
corresponding s e creta r y; Willard 
Stinger, recording secretary; Leslie 
Bernick, treasurer. 

The officers of the A.S.A.E. are Lee 
Baldwin, president; Max Finke, vice
president; Walter Peterson, secretary
treasurer. 

A.S.A.E. 

Berg. Fou11th row: West, Kleinman, 
Sedgwick, Meyers, Ellis. Fifth row: 
Dixon, Cain, Nelson, Mumm, John-
son, Prill. · 

Baldwin, Peterson, Junnila, Finke, 
Schober. 

American Society of Agricultural Engineers 
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Architecture Open House 
GERHARDT BRANDHORST, Chairman 

Main Engineering Auditorium 
Green Tea, 3:00 to 5:00 p. m. 

Main Engineering, Third Floor 
Water colors 
Charcoal and pencil life drawings 
Architectural design problems 
Interior design problems 
Murals 

Electrical Open House ' 
0TTILIO MoRZENTI, Chairman 

Electrical Building 
High tension 
Signal corps exhibit 
,Electrical stunts 
Oscilloscope 
Instrument display 
Illumination display 
Commercial display 
Radio station WLB 

Main lab. 
Left lab. balcony 
Main lab. 
Third floor 
Sophomore lab 

Third floor 

Chemistry Open House 

Chemistry Building 
Physical chemistry 
Inorganic chemistry 
Organic chemistry 
Industrial exhibits 
Chemi-luminescence 
Biochemistry 
Analytical chemistry 
Stunts 
Women's exhibit 
Bacteriology 
Photography 
Alpha Chi Sigma Play 

Glassblowing demonstra
tion 

Chemical engineering 

HARRY CoTTINGHAM and 
ELI BESSER, Co-chairmen 

First floor 

Auditorium, 1-5 p.m. 
beginning each hour 

Basement 

Aeronautical Open House 
HERBERT HoFFMAN, Chairman 

Armory 
Different types of atr-

planes on display 
Inflated balloon on display 
Motors on display 
Constructional parts of 

planes and gliders 

Experimental Engineering 

Basketball floor 
Basement 

North wing 

Wind tunnel mounted airplane model 
Motor running on test stand 

COMMITTEES 

Arrangements 
Melvin Lohmann, chm. 
Tom \Vest 
Elwood McGee 
Roger-Lynn 
Fred Myers 
Vincent Victm:een 
Lloyd Bredvold 
Charles Sweatt 

Parade 
Frank Parker, chm. 
Paul Cartwright 
James J ardon 
Orville Becklund 
Bill Kaiser 

Brawl 
Leon Funke, chm. 
Harold Haugen 
Richard Mallander 
Jack Biggam 
Art Ronbeck 

Broadcasting 
Jack Melvin, chm. 
Edward Dobrick, chm. 
Bill Chandler 
Paul Willard 
Orville Lindstrom 
Ray Sundquist 

Buttons 
Thomas Klingel, chm. 
Betty Vincent, chm. · 
Phyllis Borget 
Alice Youngquist 
Paul Fontaine 
Dorothy Towne 
Mary Lindsey 
Paul Thomas 

Chemical Show 
Harry Cottingham, chm. 
Bob Ellis 
Ray Kemps 
Jerome Haggenmiller 
Robert Carlin· 
Caiman Kish 
Erwin W ahlsten 
Sidney Baumgardner 
Eli Besser 
Josephine Woodward 
Darwin Rathmann . 

Knighting 
Charles Snyder, chm. 
A. A. Anderson 
Wilho J unnila 
Harvey Anderson 

·E .N GIN 
DA 

Program of 

9 :00 a. 111.-S :00 p. 111:-0pen 

11 :00 a. 111.~Parade, starting 

12:00 111.-Knighting Cerem• 

3 :00-5 :00 p. 111.~Dansant~T 

9:30 p. m.-1 :OOa. 111.-Brawl 
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I the Day 
I 

I 

House (all buildings) 

.·at Electrical Engineering 

,)ny-on the Knoll 

~ain Engineering Aud. 

-• St. Paul Hotel 

Dans ant 
Earl Bennetson, chm. 
Doris Anderson, chm. 
Alice Youngquist 

1 Helen Bischoff 
Martha Granger 
Don Lampland 
Chester Gaskell 

Campus Publicity 
Edmund W odrich, chm. 
Ed Leach 
Robert Rosengren 
Robert Teeter 
Wesley Wilkes. 

Downtown Publicity 
William Lowe, chm. 
Rawson, Alkire 
Bob Nichols 
Joseph Micka 
Omar Peterson 

'.ents Committee 

Arch. Open House 
G. W. Brandhorst, chm. 

Civil Open House 
Thos. MacKenzie, chm. 
Robert Ellison 
John D. Holm 
Henry Mickelsen 

Electrical Open House 
Ottilio Morzenti, chm. 
R S. Lind 
R. W. Olson 
R. Christoff 
J. D. Haight 

Mines Open House 
Fred Speers, chm. 
John Hope 
Leonard Rice 
Don Kugler 
Lee Thronson 

Mech. Open House 
Joe Lightowler, chm. 
Wesley Matey 
Richard Mooney 
Robert Hankee 
Burk Senn 

Green Tea 
lone Kuechle, chm. 
Dorothy Ebel 
N anacey Hanley 
Bernadette Kyle 

Office 
Lloyd English, chm. 
Hugo Hesse 
Don Benson 
James Savage 

Aero. Open House 
Herbert Hoffman, chm. 
Richard Baseler 
Charles E. Body 
Elden Olson 
Don Rialson 

Ag. Open House 
Harold Butler, chm. 
Robert Currie 
Nelson Dingle 
Carl Magnason 
William Snyder 

Printing 
John Swenson, chm. 
Lawrence Rollin 
Leonard. Starlof 
\Voodward Thorstenson 
Earl Franzen 
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Civil Open House 
ToM MACKENZIE, Chairman 

Main Engineering 
Blueprint souvenirs 
Instrument display 
Map exhibit 
Moving pictures 

Room 217 
Room 229 
Room 106 

Mech9-nical Open House 
JOE LIGHTOWLER, Chairman 

Mechanical Building 
Machine design models 
Making ash trays 
Flower pot holders 
Paper weights 
Hat racks 
Candlesticks 

Room 50 
Foundry shop 
Forge shop 
Machine shop 
Pattern shop 
Machine shop 

Agricultural Open House 
HAROLD BuTLER, Chairman 

Lot Across from Main Engineering 
Twenty units running off power takeoff 
Tractor with , radio 
Latest machinery 

Main Engineering 
Moving pictures all day 
Drainage and erosion 

control 
Rural electrification 
Dairy equipment and 

machinery 

Mines Open House 

Mines Building 
Registration of visitors 

and model exhibits 
Blueprinted souvenir pro~ 

grams 
Exhibits and demonstra~ 

tions 
Drawings and model mines 
Exhibits and demonstra

tions 
Movit1g pictures from the 

Bureau of Mines 
Petroleum exhibits 
Exhibits and demonstra

tions 
Miscellaneous exhibits 

Tickets 
Albert Jacobs, chm. 
Dick Longfellow 
Don Raudenbush 
Milton Rogness 
John Anderson 
Richard Sherman 
Elwyn Williams 

Room 135 

Room 136 

FRED SPEERS, Chairman 

Library 

Metallography lab. 
Junior drafting room 

Ore dressing lab. 

Assay lab. 

Poster 
Fred Mann, chm. 
Lloyd Bonget 
Bob Hose 
Henry Nelson 
Gordon Matson 
Charles W oligang 
Ralph Zander · 
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Front row: Nelson, Intlekofer, 
Hanson, Sp~inger, Oswald. 2nd row : 
Dixon, Cutts, Prof. Kuhlman, Schoell, 

Front row: Anthes, Loye, Oswald, 
Stewart, Strom, Carlson, Nelson. Sec
ond row: Grozovsky, Matthies, Har
rison, Lessard, Dech, Berg, Chamber
lain, Marshall. Third row: Nielson, 

Honorary Senior Engineering Society 

Plumb Bob 

The officers of Plumb Bob are: John 
·Hanson, president; Jack Intlekofer, 
vice-president; Eugene Cutts, secre
tary; William Schoell, treasurer. 

The officers of Tau Beta Pi are 
Homer Stewart, president; William 
Nelson, vice-president; Russell Neil
son,: recording secretary ; Gordon 
Strom, corresponding secretary; Prof. 
E. W. Johnson, treasurer. 

Tau Beta Pi 
Honorary Engineering Fraternity 

Brastad, Moore. Not present: Seidel, 
Bolstad, Dean Leland, Prof. Richard
son. 

Fricldand, Mather, Brastad, Amun
son,Bolstad, Lind. Fourth row: Ten
nenbaum, Ahlm, Franzen, Longfel
low, Olson, Hansen, Aubrecht. 
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- Front row: Paul, Rollin, Dynesius, 
Olson, Bomback, R. Kojola. 2nd 
,row: Swenson, Lewis, Spoor, Vietor
. eeri, Lang. 3rd row: Lessard, Ron
beck, Hodgman, Nygren, Rage. 4th 

Professional Engine,ering Fraternity 

Theta Tau 
The officers of Theta Tau are Earl 

Bennetsen, regent; Ronald Robertson, 
vice-regent; Art Ronbeck, recording 
scribe; John Swenson, corresponding 
scribe; Bob Aslesen, treasurer. 
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row : Lundstrom; A. Ko j ala, Johnson, 
Schoell, Bass. Not present: Bennett
sen, Robertson, Reising, Starlo:ff, 
Aslesen, Dean Comstock, Profs. Hol
man, Parker, Zeiner, Emmons. 

-----·--·-·------.~-----~- ============================= ~·-·-·----··--·-···--.. ---~---- --~-· ··~· ------

Front row: Sweatt, Richardson, 
Olson, Hopper, Walters. Second row: 
-:>ixon, McGee, Stone, Simmons, Erik-

The officers of Alpha Tau Sigma 
are Malven Olson, president; Armon 
Walters, vice-president; Fred Meyers, 
secretary-treasurer. 

Alpha Tau Sigma 

son, Meyers. Not prese,nt: Dean Le
land, Edstrom, English, Buck, 'Beeter. 

Honorary Engineering Journalism Fraternity 
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Front row: Sundquist, Larson, 
Johnson, Lacy, Purcell. Second row : 
Hanning, Danchertsen, R. Wilson, 
Nordquist. Third row: Tierney, Du-

Front row: Cartwright, Steinmetz, 
Jacobs, Robinson, Tema. 2nd row: 
Parker, Clark, Henrici, Morris, J or
dan, Page. 3rd row: Sutherland, 

Professional Mines Fraternity 

Sigma Rho 
The officers of Sigma Rho are 

Michael Tierney, president; George 
N euberg, secretary-treasurer; Howard 
Nordquist, corresponding secretary. 

The officers of Kappa Eta Kappa 
are Laidman Robinson, . president; 
Albert Jacobs, vice-president; Paul 
Cartwright, record in g secretary; 
Thomas West, corresponding secre
tary; Charles Steinmetz, treasurer. 

Kappa. Eta Kappa 

four, Mahly, Ossman, Neuberg. Not 
present: S. Wilson, Profs. Dowdell, 
Heilig, Christensen, Griswold, Tren
gTove, Schwartz, Grunner, Lambert. 

Stenderson, Flohil, Haswell, Peterson, 
Williams, West. Not present: Reyn·
olds, Abrahamson, Kephart. 

Professional Electrical Engineering Fraternity 
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Front row: Wodrich, Lohmann, 
Francis, Ulrich, Aufderheide. Second 
row: Alkire, Klingel, Bredvold, Sol
stad, Funke. Third row: Olson, 
Noyes, Benson, Senn, Brockmeyer. 

Front row: Meile, Nelson, Mur
phy, Rode, Carlin, Houk, H. Anthes, 
Chamberlain. 2nd row: Pings, La
hart, Bester, Ahlm, Berg, Cain, Holli
han. 3rd row: O'Link, Carlson, Behr, 

Professional Engineering Fraternity 

Triangle 
The officers of Triangle are Charles 

Francis, president; Lester Solstad, 
vice-president; Bernhardt Petry, cor
responding secretary; Earl Olson, re
cording secretary; Melvin Lohmann, 
treasurer. 

The officers of Alpha Chi Sigma are 
'] ack Rode, president; Clarence Best
er, vice-president; William Murphy, 
recording secretary; Albert Houk, 
corresponding sec ret a r y; Donald 
Chamberlain; Lloyd Tyler, master of 
ceremonies. 

Alpha Chi Sigma 
Professional Chemical Frat.ernity 
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Fourth row: Nichols, Lynn, Tenold. 
Not present: Hesse, Schwartz, Petry, 
Mallander, Dean Leland, Profs. Koep
ke, DuPriest, Doeringsfeld, Swanson, 
Wilcox. 

Merman, J. Anthes, Keyl, Turner. 
4th row: Vezina, Mitchell, D. John
son, K. Johnson, Poynter, MacDon
ald. 5th row: Wiest, Rieks, Tyler, 
Kaiser, Dixon, Ungnade, Harrison. 
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Ostrow, Bauer, Herman, E. Olson, 
Lindstrom. 

Front row: Schwartz, N. Juster, 
Freedland; Held. Second row: Bes
ser, Liebermann, Silverman, Sadder. 
Third row: Ginsberg, M. J 11;ster, Po-

Architectural Engineering Society 

The of-ficers of the A.E.S. are Neil 
Herman, president; Gilbert Bauer, 
vice-president; J ulias Ostrow, corre-
sponding secretary; Eskil Olson, re-

The officers of Sigma Alpha Sigma 
are Lewis Freedland, president; Na
than Juster, vice-president; Lester 
Bernick, secretary; Raphael Lieber
mann, treasurer. , 

Sigrna Alpha Sigma 
Professional Engineering Fraternity 

cording secretary ; John Lindstrom, 
treasurer. 

lin. Fourth row: Lexier, Bernick. 
Not present: Goldstein, Lands burg, 
Budish, Prof. Lev,ens. 
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.uthat leads to sales pick·up 

To save time ••• to contact more people more frequently ••• to increase sales and 

reduce selling costs, business more and more turns to the telephone. 

New ideas for systematic coverage of markets, for more. efficient purchasing, collec

tions, administration, are constantly being devised by Bell System men as a result of 

their experience with the application of Long Distance 

in the business world. 

Through developing new ideas to meet changing needs, 

Bell System service grows more and more valuable. 

. Why not call your folks at least 
once a week? For lowest. rates 
to most points, call station-to• 
station after· 7 p, M. daily, or 
any time Sunday. 

BELL TELEPHONE SYSTEM 
THE MINNESOTA TECHNo-LoG-April, 1936 
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SLIPSTIX 
Don't Judge Others 

There remain time and space for 
me to mention only one other matter. 
It is a story I heard between the acts 
in Berlin about the spherical, rosy, 
snow-topped Molnar. It seems that 
recently in Budapest he was sub
prerraed as a witness in an important 
litigation. It would mean his going 
to court at nine in the morning, and 
he had never been known to rise be
fore high noon. Two weeks of prep
aration were devoted to getting hiP1 
up in time. His cook, his valet, his 
relatives, the lawyer, the lawyer's 
clerks, the telephone company, the 
postman, all entered into the con
spiracy, and as a result of their com
bined efforts he actually tottered out 
on to the street at 8:55 a. m. The 
sidewalks presented their usual picture 
of citizens hurrying to work. He 
stared at them in dull amazement. 
"My God!" he faltered, "are they all 
witnesses?" 

-Alexander W oollcott 

Slips 
A middle-aged man strolled through 

Rock Spring Park early last evening 
and proceeded to kiss and embrace 
eleven women on the way. He was 
apprehended by police at the west 
entrance and gave his name as Bud 
Cro~el of Darn, Montana. The man 
ts believed to be sample-minded. 

-Rock Springs Exp'onent (Ark.) 

It's All in the Use 

The Great American· Indian 
Recent news items that the Soviet government has thought up penalties 

for malingering Russian workmen has reminded an engineer (who writes us) 
of a letter he received not so long ago from a colleague in Russia. This 
colleague, also an engineer, wished to convey the news to his friend in 
America that work on the construction of the Dnieprostroy power station 
had been seriously handicapped through the lack of cooperation on the part 
of Mongol tribesmen. To get this bald statement of affairs in Russia past 
the Soviet censorship was impossible, because everything is cooperation over 
there. The engineer managed, however, to get his idea across. He wrote 
his friend thus: "I have found no evidence whatever of forced labor. On 
the contrary the natives have been willing to cooperate on the project with 
the same spirit in which the American Indian aided in the colonization of 
the West." The censors were apparently pleased at this· comparison, and 
sped the message on its way. 

What are Little Girls 
Made of? 

What are little girls made of? No 
doubt you have often wondered that 
yourself. In an effort to solve this 
age-old question the Albany .Medical 
College has studied the composition 
of the average girl and made its re
port. 

One girl is composed of enough 
glycerine to furnish the bursting 
charge of a naval shell. And then 
they say that she belongs to the weaker 
sex. Nlothing very weak about a naval 
shell, says I. So just remember that, 
men, when you have your next date. 

The amount of lime in one of our 
beauteous coeds is sufficient to white
wash a chicken-coop. Thus is their 
ability to wash the slate cleat1 and 

--The Highway Magazine 

start all over again explained. 
No wonder women have been called 

the chief gossipers in this world of 
ours, no matter how unjustly. Do 
you realize that only one of them con
tains the equivalent of 1,400 cubic 
feet of oxygen? 

M·agnesium enough for ten flash
light photos enables a femme to see 
right through these stereotyped lines 
that college boys try to put over. 

The clinging vine type of fenl.ale 
is readily understood, now that we 
know that she is composed of enough 
glutin to make five pounds of glue. 

Even our slimmest maidens consist 
of fat enough to make ten bars of 
soap, so they say; and enough sulphur 
to rid a dog of fleas. 

A customer stepped into a gun store, apparently intent on making a pur
chase. The salesman set about showing him what was in stock. The first 
weapon brought out was a handsome, single trigger, over and under Francot, 
and just about the last word in a very swell shotgun. The customer was 
quite interested, but the price, $600, was far beyond his means. The next 
assortment shown was a group of English doubles brought out by gunsmiths 
known all over the world for their expert craftmanship. Still too high, 
thought the customer, and then asked if they had something cheaper. 

If we encourage our dames to 
patronize the local swimming pools, 
our sanitation worries should be over. 
After all, just one of them contains 
enough chlorine to sanitize three 
swimming pools. 

Just to prove that she is no "softy" 
a girl also carries aroung enough iron 
to make a 6-penny nail, 30 teaspoons 
of salt, 10 gallons of water, 31 pounds 
of carbon and a quarter pound of 
sugar. 

When one thinks of all these things 
that a woman is composed of, it sug
gests the obvious question, "What is 
left for man?" 

Yes, the salesman said, there were some inexpensive models made in this 
country and he could let him have one in the neighborhood of $40. 

"I'll take one of those," the customer told the salesman with considerable 
enthusiasm. "It's really going' to be a very simple wedding." 

--Petroleum Engineer -The Syracuse Daily Orange 
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Compass Finds Pipes 

To locate "lost" pipes, and conduits of like nature 
which are of magnetic material, a surveying compass 
with an adjustable bar magnet is now being used. 
Fixed to a compass box, and tur.ping with it, two radial 
fins serve as the magnetic antennas. For use in tracing 
non~magnetic pipe, an electric current must be sent 
through the pipe. This method will also determine the 
approximate depth of the pipe. 

Airplane Safety Glass 

Airplanes are now installing a safety glass which is 
flexible enough to dent or yield on impact, yet has 
strength enough to resist penetration. This glass, called 
Plexite, is made by applying a film of a composition 
having the resiliency of rubber, in the liquid state, to 
glass. Some of its advantages over other glass of the 
same type .are the elimination of edge sealing, non~coloring 
characteristics, moisture resisting qualities, and light 
weight. 
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I ~~am:~::!~::.:~, ... ,.,. I 
I DINNER ..................... 5:15 to 7:15 ~ 
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The Group Pictures 
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Are the Work 
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University Foto Shop 
The Engineers' Photographer 

e Application Fotos 
• Portraits in many styles 

Over University State Bank GL. 7678 

THE MINNESOTA TECHNo~LoG-April, 1936 

153 

-SINCE 1918-
HOWARD & GEESEI(A CO. Incorporated 

SALES ENGINEERS 
REPRESENTING: 

Weston Elec'l Instrument 'Corp. 
Newark, New Jersey 

1 The Esterline-Angus Co. 
Indianapolis, .Ind. 

The Sight Light 'Corp'n 
New York 'City 

Ferranti Electric, Inc. 
New York City 

Sangamo Electric Co. 
Springfield, Ill. 

Indicating Instruments 

Graphic Recording Meters 

Foot-candle Meters 

Clip-on Ammeters 

Watthour Meters & Time-switches 
Lincoln Meter Co. 
Springfield, Ill. 

Demand Meters 
Condit Elec'l Mfg. 'Corp. 

Hyde Park, Mass. 
Oil ·Circuit Breakers 

Pennsylvania Transformer 'Co. 
Pittsburgh, Pa. 

Transformers 
G & W Elec. Specialty Co. 

Chicago, Ill. 
Potheads, Junction Boxes 

• 
1008 MARQUETTE A VENUE 

MINNEAPOLIS MAIN 3570 

UNIVERSITY OF MINNESOTA 

• 

Experimental LabQratory 
Has A 

New 

t:a~~!~AiJF'ar 
Diesel Engine 

MINNEAPOLIS, MINNESOTA 

• 

11 Caterpillar" Power Units,' Industrial Engines and Generator Sets 
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"A STRAIGHT LINE 

is the shortest 
distance between" 

An Engineers' Date 

and the 

Union Sat. Nite 

Dances 

Popular Orchestras 
.. Entertainment .. 

SOc per Couple 

The 
"Path of Safety" 

leads unerringly to 
TROJAN HEADACHELESS 

DYNAMITE 

Blasting with TROJAN is 
the safe and sane way to 
blast. The fumes will not 
befog the brain nor cause 
blinding headaches. You 
can use TROJAN day in 
and day out without up
setting the stomach or 
getting headaches. Keep 
wide-wake and alert to the 
job in hand. Feel as fit 
and comfortable as at a 
game of golf. Be safe
insist on TROJAN HEAD
ACHELESS DYNAMITE. 

S. R. BOWEN 
Manufacturer's Distributor 

EXPLOSIVES 
Box 184 Box 25 

WINONA, MINN.. MASON CITY, IA. 

Jean Piccard,, Aero Instructor, 
Plans New Stratosphere Flight 

"Three or four hundred students 
wanted," is the reiterated statement of 
Dr. Jean Piccard, new instructor in 
aeronautical engineering. Such a large 
ground crew. is necessary when it is 
seen that a stratosphere balloon, even 
when partially inflated, is several hun
dred feet in height, and is affected by 
every stray breeze. Dates are still 
tentative as to the proposed ascension, 
and much backing must yet be gained. 

COMMERCIAL 
GAS CO. 

-Mfg.

Oxygen - Hydrogen 

Acetylene -Nitrogen 

Carbonic Acid 

• 

Distributors of 

Smith's Welding Equipment 

Westinghouse Flex Arc Welders 

General Electric Electrodes 

/.) ll I Halftones 

~e 09'Lapn u:;~ ~:~he 
MINNESOTA TECHNO-LOG 

~~. 

~C ~~--1 p-· h H 1ft proyide a e ograp a ones means of 
producing effective magazines at a sub
stantial saving in plate costs-on most 
books as much as 25% to 40% less than 
their present engraving budget requires. 
No longer need the price obstacle prevent 
you from using quantities of good half
tones· in your magazine. 

C II h H 1ft are relief e ograp a ones printing 
plates produced photographically and 
chemically, rather than by acid and ex
pensive hand re-etching-as they cost less 
to produce they are less expensive to buy. 

Investigate Cellograph - Full in
formation and price scale mailed . 
on your request. Just drop a card 
today. 

The SCHOENWALD CORPORATION 
PHOTO ENGRAVERS 

538 South Wells Street CHICAGO 

Dr. Piccard has taught in several 
schools before, in California and at 
Chicago, and is here primarily to dis
cuss the coming flight with Prof. Ack
erman, and to make arrangements 
for the flight. The ascension will in
volve some new problems, but on the 
whole, the equipment and instruments 
will resemble those formerly used. As 
regards the hydrogen used, he said 
the danger from explosion is so lit
tle that the decreased cost and added 
lifting power gives it preference over 
helium, which was used in the Nation
al Geographic-Army flights. 
' The height to which he proposes to 
go this time is almost to the top of 
the column of air pressing clown on 
the earth, where the atmosphere is 
ljlOOth of the density on the earth. 
As regards the latest Russian attempts 
to reach the upper strata of air, by 
means of gliders fastened to steel ca
bles, Dr. Piccard predicts failure, in
asmuch as the weight of the cables 
would break themselves when seven 
or eight miles long. This would be 
nothing but a modified form of a kite, 
and little apparatus ' could be taken 
along. 

Study of the stratosphere is ex
tremely practical because the level of 
airlanes is going higher all the time, 
and· fast overseas flights above all at
mospheric disturbances are possible 
only in these upper levels. 

We cater 

to engineers' 
0 

appetztes 

• 

PAGODA TEA ROOM 
505 Washington Ave. S. E. 

GI. 1518 
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SHOES, an important part of the 
. weU dressed man's costume, show 

a definite trend away from the 
old toothpick style of a few seasons 
back. This style has yielded place to 
the softer rounded toe last that is so 
much more comfortable to wear. The 
toe is not cut off square or blunted 
but follows the general outlines of the 
foot. Along with the softer lines of 

They're Here I 
Foreman & Clark 

Spring Clothes 
$15 

$20 $25 
Unsurpassed in Quality, Style, Value 

Foreman & Clark 
Hennepin & 5th 
MINNEAPOLIS. 

Wabasha & 7th 
ST. PAUL 

By Bob Dixon 

the shoes are the softer tones of 
leather. Browns are getting 'more 
preference than the _black of former 
years and the lighter tones of leather 
are more in vogue instead of the 
darker, almost black, browns. 

The brown bucks or reversed-calf 
shoes that have been mounting in pop
ularity the past couple of seasons will 
really come into their own this year. 
They will be seen in many shades, 
such as brown, green and blue, as well 
as the conventional white for summer. 
Some features of this summer's sport 
shoes are the highland kiltie fringed 
tongue that lays over the 
laces, and strapped model 
shoes. 

From shirts and ties 
come the stripes now fast 
becoming popular in socks. 
Circular stripes are leading 
the vertical as to 
popularity, with ~~ 
scottish pl a i cl s a ?-1 
and checks seen 
on many a well-dressed ankle on the 
campus. 

The hat manufacturers may again 
breathe easy, as very few heads are 
seen unclad today, even on the cam
pus. Perhaps it was the cold winter, 
or the return of prosperity, but this 
spring will see some very smart hats 
and , an increase in their popularity. 
Two modes are evident-lowness of 
the crown, and wideness of the brim. 
These are in direct contrast to the 
styles of the past decade, and will 
prove an inducement to the man who 
has hitherto felt that he didn't look 
good with a narrow brim. Homburgs 
are also furnishing much competition 
to snap brims, and the off-the-face 
models offer considerably more dig
nity than heretofore. Spring styles 
will see the slow death of the more 
ext~·eme Tyrol models. Only a slight 
taper is retained, and there is much 
less "rake" to the brim. Of the more 
popular new styles, the welt edge is 
being shown in the better men's stores. 
Along the line of the newer color 
shades, green is the most fashionable; 
while slightly silver pastel shades of 
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Follow 
New Styles 
with 

The Standard 

Robert Surrey 
Clothes 

Give you that nonchalant 
assu ranee 

The Standard 
NICOLLET AT SIXTH 
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the leading colors, gray and brown, 
are also being shown. 

Tricky trimmings are also the order 
of the clay, with novelty bow arrange-

ments, and many "whisker" effects, 
what with actual trout flies, hook and 
all. Enamel and gold clasps are part 
of the trimmings. Two and three
cord bands from the Tyrol are being 
retained. 
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LISTEN TO WHAT ST. PAT HAS 

TOSAYAROUTTHE1~6GOPHER 

"You sons of old Erin who are looking 

for a swell way to retain memories of the 

U. and of your friends in Engineering 

should get over and subscribe to the Gopher 

now----:---you can take my word for it-it's 

crammed full of exactly the things you want 

in a yearbook!" 

TAKE ST. PAT'S WORD FOR IT

YOU CAN'T GO WRONG ON THIS 

LATEST AND GREATEST OF 

GOPHERS. 

SUBSCRIBE NOW! 

THE weather on Engineers' Day for the past five years 
has been perf·ect. If the record is spoiled this year we 
can lay the blame upon the miners, who, we understand, 

were highly indignant when they found the basement of 
their building full of water last year on that day .... We 
have just uncovered a bit of information which we know 
vvill disappoint the Foresters. It seems that the:re is a short
age of over-ripe turkey eggs this year, weapons which they 
used effectively last year to temporarily halt the progress 
of the engineers' parade. W:e understand that although 
they were somewhat disappointed at not receiving any en
gineering visitors on Foresters' Day, they have decided to 
come out of the brush and avenge themselves for the 
hardship, imposed upon them last year, of earning ten 
extra credits for having presented themselves at the pa
rade in a very undignified manner. We don't believe: that 
they will be around, however, due to the fact that Engi· 
neers' Day is much earlier this year than usual, and that 
it takes quite a while for the news to penetrate into the 
woods .... Personally we would enjoy such a visit from 
them as we have always wanted to know what a forester 
looks like. 

We would give some of our hard earned dough to 
know who the charming little lass was that wandered into 
the Engineers' libe the other a. m. and caused no small 
number of future engineers to go to classes with their les
sons unprepared .... This department denies any truth in 

Armco Drainage Products 

Armco Multi Plate Replacing Wooden Bridge 

LYLE CULVERT & PIPE COMPANY 
MINNEAPOLIS MINNESOTA 
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the rumors that the Triangle boys have been paying for 
space regularly in this column. However, if some of you 
boys feel so inclined we could. well use: the money .... 
Imagine the embarrassment of Bob Pierce the other day 
up in the architectural drafting room when Prof. R. C. 
] ones asked Bob for the criticism which he had given 
him previously on his design problem,· and Pierce had to 
fish it out of the wastebasket in front of J mies .... Elmer 
Peterson and the Kappa Eta Kappa boys have a new 
method of supplying wate:r for the radiator of their car. 
Vvhether they have copyrighted the procedure could not 
be determined. . . . This corner will offer a sizeable re
ward for the Engineer who can produce a member of the 
fair sex who will cause Bob, "I'll have nothing to do with 
em," Manley to become interested. . . . We understand 
that Lou Riegert received quite an education from the 
natives up in Bismarck last summer, where he and Ken, 
"Casa Lorna," DeVilliers and the boys packed them in. 

The music has been going round and round lately and 
so have we, trying to figure this one out. See what you 
can do. If a squirrel always keeps on the opposite side of 
a tr-ee as a hunter walks around it, does the hunter walk 
around the squirrel? ... One of life's major heartbreaks 
-to have to spend your last dollar for the privilege of 
taking a condition exam. . . . Tongue twister of the 
month, try saying fast, "Cross crossings cautiously." 

Bob Kurtz, recent Architectural Engineering grad, 
has obtained a patent on a psychrometric slide rule: which 
he has invented and which has received the approval of 
the head men in the heating and ventilating field. The 
slide rule is now being manufactured by the. Keuffd and 
Esser Company. 

Iowa State College has built a new experimental 
building for the purpose of converting waste: materials 
into useful products. One of the wastes being feathers 
which they hope to convert into a fuel. . We suppose 
for airplanes. 

Prints of pictures shown 

zn this issue are on sale 

in the Techno-Log office, 

Room 37, E.E., for 35c each. 

• Regular Meals 

• Toasted Sandwiches 

• Steaks and Short Orders 

Enjoy the friendly atmosphere 
of the Grill and Blue Room 

HARVARD GRILL 
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HI-DUMPER 
• 

DUMPING 
ANGLE 

A DISTINCT ENGINEERING 
ACHIEVEMENT IN HYDRAULIC 

HOISTS FOR DUMP TRUCKS 
Write lor illustrated circular 

!!!!!!!!s !!12~ !!!!~ 
ST.PAUL HYDRAULIC HOIST COMPANY 

2207 University Ave. S. E. Minneapolis, Minnesota 

For Pleasa.,:,t Relaxation 

GOPHER GRILL 
and Cocktail Lounge 

HOTEL ST. PAUL 
SAINT PAUL 
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HAVING recently seen the picture "Captain Blood," 
we looked up all our old treasure maps, and, before 
setting out on search for adv·enture, wish to have 

several problems solved. 
One of the ancestors of a present math prof, a robber 

and a pirate, fix~d up this puzzle for us. A treasure is 
buried in a square field, exactly two rods from one cor
ner, three rods from the next corner, and four rods from 
the next adjoining corner. It so happened that all of the 
ten fields in the neighborhood were square, but of different 
sizes. How many times will a treasure hunter have to dig 
to cover all possible locations of the burie:d gold? 

* * * 
One of his pieces of loot was two chains of solid gold. 

They were made up of circular rings, one having six more 
rings than the other. If one chain is sixteen inches long, 
the other six inches long, and the rings are all of the same 
size and of metal one-half inch thick, how many rings are 
there in each chain. 

ST. Pat engineered 
the snakes out of 
Ireland but it takes 
Miller's to engineer 
a rbook back to
gether. » » » » » » » 

Call Gladstone 5120 

This Coupon with 5c 
is good for one regular 1 Oc 

HEAVY CHOCOLATE 
MALTED MILK 

* * * 
Schneider Cam pus Pharmacy 

Across from Millard Hall 500 Washington Ave. S. E. 

------ -------1 

He also wrote that the boys were having a drinking 
bout one evening, as boys will when they have time on 
their hands, money in their pockets, and a tavern only a 
few steps down the lane. Personally, we think he wrote 
this when slightly but nevertheless, here goes. 
In front of him was a cask of fine London ale, and in his 
hands were two measures-one of five pints, and the other 
of three pints. Pray show how it is possible to put a true 
pint into each of the measures. Of course, no other ves
sel or article is to be used, and no marking of the meas
ures is allowed. 

* * * 
One piece of eight, in the form of a modern dollar bill 

will be awarded the first would-be pirate who comes in 
with the answet-s, conect, of course. 

* * * 
Last month's winner was Clem Sculley, first with the 

correct answers, in a close field. Answers, in problem or
der, lOyS, 5.321826, and Tom-Mary, Joe-Priscilla, and 
Charles-Katherine. 

For Engine~rs' 
Day Celebrations 

We Recommend--

CARBONATED WATER 
and 

GINGER ALE 
THEY ARE MADE RIGHT AND ACT RIGHT! 

Atlantic 6361 
Minneapolis 

To Order 
Call 

Best Wishes 
for 

Nestor. 1119 
Saint Paul 

Engineers' Day 
/ 

GENERAL MOTORS 
TRUCK CO. 

Twin Cities Zone 2396 University At~enue 
St. Paul Ne. 7231 
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Would You Like to Find Out Why? 
Stop and See

Corona Standard - $49.50 
Corona Sterling - $62.50 
Corona Silent - . $67.50 

THE ENGINEERS' BOOKSTORE 
Main Engineering Building 
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A TRIUMPH OF CHEMISTRY 

M ORE than a century has passed 
si.nce magnesium was first recog

nized as an oxide of metal and later pro
duced as a metal. 

cases, landing wheels and many other 
parts, large and small, are made of Dow
metal. The recent stratosphere explora
tions were made in Dowmetal gondolas. 

lt is also a matter of record that out of 
Germany came the first large scale pro
duction of magnesium alloys-a devel
opment of the World War. 

A gro11p of !J•pical Dowmetal 
castings 

Beginning there, the list broadens from 
machinery to household appliances
from truck bodies to camera parts, port
able power tools, typewriters and a host 
of other applications. 

But, should the history of this lightest 
of all structural alloys be written, The Dow Chemical 
Company of Midland, Michigan, would occupy a 
singular and honored place. 

For, aside from being the sole producer of magnesium 
alloys in this country, it is to the everlasting credit of 
Dow chemists and technicians that this valuable metal 
is now produced at a price making it available to all 
industry. 

Today, under the trade name of Dowmetal, Dow 
magnesium alloys are bringing the great benefits of 
lightness combined with toughness and strength to 
countless products. 

Being a full third lighter than aluminum and only a 
quarter the weight of steel, it is obvious that the air
craft industry became its first big user. Engine crank-

In addition to producing a range of alloys, Dow offers 
a complete pre-fabrication service covering castings, 
forgings, sheets, plates and extruded shapes. In addi
tion, an e1igineering and technical staff is available 
to cooperate with users in the practical and efficient 
application of Dowmetal to their products or 
equipment. 

The commercial development of Dowmetal symbolizes 
. and parallels the successful 45-year history of The Dow 
Chemical Compai1y. 

Manufacturing 250 separate and distinct prod~cts, The 
Dow Chemical Company has risen to a respected 
leadership through constructive and original research 
and the fundamental objective of applying chemistry 
as a means of making valuable materials cost less. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
Branch Sales Offices 

30 Rockefeller Plaza, New York City; Second and Madison Streets, St; Louis 



G-E Campus News 

MORE BRIGHT SPOTS ON THE GLOBE 

THE mellow, golden-orange glow of sodium 
· lighting is springing up all across the continent. 
The latest installation, the largest in the United 
States, is located in the state of Washington. 
Here sixty-six 10,000-lumen General Electric units 
line almost three miles of the four-lane Pacific high
way between Tacoma and Fort Lewis. 

Less than three years ago the sodium lamp made its 
first American appearance on a highway near 
Schenectady. Today the largest installation is on 
the Pacific coast, and the second-largest is at Lynn, 
Mass., on the Atlantic. In between, highways, 
bridges, traffic circles, and underpasses are being 
lighted for safety with these new luminaires, and 
G-E sodium lighting units have been installed in 
Canada, Hawaii, India, Spain, South Africa, Dutch 
East Indies, and Brazil. 

H 
X-RAY FOR ART'S SAiCE 

JS there a portrait of Great Uncle Ezra gathering 
dust in the attic? It may pay to x-ray Uncle 

before handing him over to the junkman, for behind 
Ezra's imposing whiskers may he hiding the sister of 
the Mona Lisa. 

. Not long ago, a portable G-E X-Ray Corporation 
unit disclosed a valuable canvas by the seventeenth
century artist, Goya, concealed under an apparently 

worthless picture. More recently a New Orleans 
painter and art expert has used the x-ray to discover 
a genuine da Vinci signature beneath layers of 
paint applied by a later and less-capable artist. A 
sister painting to the newly found da Vinci recently 
sold for a quarter of a million dollars. 

The x-ray does more than discover lost Old Masters; 
it tells how the great artists of the past worked. A 
series of radiographs can disclose the full story of 
their brushwork from the first rough sketch to the 
last correction and afterthought. The art student of 
today, by an intelligent use of the x-ray, is in a 
position to take lessons from the geniuses of the 
past. 

NO CLICK! 

THE life of the party, coming home with the 
milkman, need no longer fear the betraying 

click of the light switch if his house wiring includes 
the latest electric switch developed in the G-E 
Research Laboratory. 

Two shallow chrome-steel cups, sealed together with 
a strip of glass, form the two contacts. A ceramic 
disk with a hole in it, and a few drops of mercury, 
partly fill the enclosure between ·the cups. The 
device is filled with hydrogen and sealed by welding. 
In the "off" position, the hole in the disk is above the 
mercury level. A rotation of twenty degrees to the 
"on" position permits the mercury to flow through 
the hole and make the electric connection. 

The time-honored click of the switch is abolished. 
In the laboratory in Schenectady, one of these 
mercury switches has turned a 200-watt lamp on 
and off some 65 million times in the last two years, 
and there are no signs of wearing out or failure. 

96-245DH 

GENERAL e: ELECTRIC 



lume XVI 
.mber 8 



- -·--------------··--------------~--------~------- -~--------. 

e!!et. • lecau:Je ITS WELDED 
8 The modern milk can is better because 

it's welded. Whether the can is made of 

aluminum or stainless steel-from the 

standpoints of cleanliness, sturdiness and 

serviceability-it is easy to see why the 

use of welded joints is beneficial. 

Welding has made many good products 

better-milk cans, automobiles, airplanes, 

radios, refrigerators, streamlined trains 

and a thousand other things. This modern 

method of manufacture is applicable to 

the widest range of materials-steel and 

iron, aluminum, copper, brass and all 

other alloys and metals, even platinum. 

It is ideal for use where strong, smooth, 

invisible joints are necessary for enamel- , 

ing, for cleanliness or for appearance. 

Tomorrow's engineers will be expected 

to know how to apply this modern metal

working process. Several valuable and in

teresting technical booklets describing 

. the application of the oxy-acetylene proc

ess of welding and cutting in design, 

construction and fabrication are available 

from Linde offices in principal cities. 

Write ',rhe Linde Air Products Com· 

pany_, Unit of Union Carbide and 

Carbon Corporation, 30 East 42n~ 

Street, New York, N. Y. 

LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES FR 0 m ·Lt n 0 E UNION CARBIDE 
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SENIORS! 
The Engineers' Book;store will be open 
after commencement Monday evening, 
June 15, for returning of Cqps and gowns. 
Membership checks will be ready at that 
time. 

• 
Since the close of our fiscal year has been 1 --· 

changed from May 31 to June 30, dividend 
checks cannot be made up until after 
June 30.and will then be mailed . 

• 
Be sure to leave your correct 

mailing address . 

• 

THE ENGINEERS' BOOKSTORE 
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DUSTLEss·, LOW-COST ROADS 
STATISTICALLY, it may be interesting to record 

that The Dow Chemical Company is one of the fore
most producers of calcium chloride which it markets 
under the trade name, Dowflake. 

But, far more gratifying to Dow than large tonnage is 
the ever-growing acceptance of Dow methods and Dow
flake in the building and maintenance of better roads. 

Fifteen years ago Dow chemists saw in the basic water
atlracling and holding characteristics of calcium chloride 
an answer to a pressing public problem-dusty roads. 

Rapidly growing traffic-faster vehicles-both combined 
to focus attention on road dust. For not only did dust 
constitute an annoyance and hazard~it represented the 
loss of actual road surface-material that must be re
placed. In short, it represented the taxpayers'· money
the cost of road crews, of equipment and materials. 

Thus, Dow pioneered and advocated the application of 
calcium chloride as a method of road dust control. 
Spread upon the surface it gathers and retains sufficient 
moisture to greatly retard the development of dust. 

Following this primary use, further research and study 
brought forth a totally new technique in road construc
tion. Within a special laboratory, Dow built sample roads 
to determine the best combination of dirt road materials. 

Out of this effort Dow gave to road engineers a method 
of stabilized road consb'uction wherein low cost aggre
gates, soil binders and Dowflake are scientifically com
bined to give a surface of boulevard-like smoothness, 
dust-free, with exceptional wearability. 

In addition to its great service in road building and 
maintenance, Dowflake (calcium chloride) does many 
other things. Notably, it has speeded concrete construc
tion (both road and structural) by accelerating the set. 

It is used in fighting icy pavements. Combined with 
sand or cinders, it prevents these abrasives frrm freez
ing; keeps them ready for fast spreading and embeds 
them into ice through its melting action. 

Coal treatment is still another instance. Here, under 
the Dow tradename of Koltreat, calcium chloride pre
vents dust which is obnoxious in the home and, developed 
at the, dealer's yard~, represents a cash loss to him. 

Obviously, the value of calcium chloride for dust control 
on public roads is carried to private estates, to tennis 
courts, playgrounds, race tracks, fairs and other places 
where dust is objectionable. 

Calcium chloride is only one of more than 250 chemical 
products bearing the Dow name. Each in its field is 
respected and each, like Dowflake, brings definite 
benefits or advantages to millions of people. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
Branch ·Sales Offices: 

30 Rockefeller Plaza, Ne'Y York City; Second and Madison Streets, St. Louis 
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Wayne 
Stone 

1935- 36 
As we sit pounding on the typewriter in rythm 

to the "Pedal Hannonica" which is being contin
ually "chopsticked" by the editor, we find it hard 
to realize that we have no organist for next year. 
The nautical atmosphere will be missing also, and 
ev,ery article that comes in with boats mentioned in 
it probably won't be immediately snapped up. As 
an example to futur,e aspiring ,editors, Wayne 
worked only one year on the mag before becoming 
head. Red sandy hair, president of A. S. M. E., and 
mechanical engineer complete our little portrait of' 
him. 

The Tech Board certainly went for auburn 
tresses in a big way last year, as our business man
ager, and fashion columnist also, is crowned with 
a halo of red, waving curls. We need only to men
tion the following honors Bob has received to show 
what a busy man he is. Member of Phoenix, Iron 
Wedge, Plumb B'ob, Alpha Tau Sigma, A. I. Ch. 
E., Alpha Chi Sigma, and secretary of the Union 
Board of Governors. Depreciation set-by was a lit
tle too much this year, he claims, and won't even 
let us have a new clock after some mechanicals 
took the old one apart. 

Robert 
Dixon 

Robert 
Teeter 

1936- 37 
From Corvallis to Portland, Oregon, to Minne

apolis, Minnesota, comes the editor for next year. 
He was rec.ently initiated into Tau Beta Pi, and is 
one of the few · smart fellows around the office. 
Bob wears dark blue shirts, has brown, gray, and' 
black buck shoes, and his present ambition is to 
own a pak of the new dark blue ones. Daily copy 
reader and night editor, and copy editor of the 
TECHNO-LOG comprise his experience, and he has 
a host of new "make-up" ideas. As a tinkering me
chanical, Bob says he will work hard to get another 
clock in the office for spare-time practice. 

On being interviewed, Mr. McGee said he was, 
born in a gamboling white house with green shut
ters (we suspect in Ireland). This. summer he will 
be surveying both the fields at summer Civil Camp, 
and the advertisers. As a member of Chi Epsilon, 
Alpha Tau Sigma, A. S. C. E., and treasurer of the 
Board of Publications, he will be kept pretty busy 
next year. A technique all hi's own is responsible 
for his success in selling ads, and would-be ad sales
men are cordially invited to observe a demonstra
tion of the high-pressure McGee system. 

Elwood 
McGee 
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Why do We Go to 

The Stratosphere? 

I HAVE been asked to tell you why we go to the 
Stratosphere. Why do we do research work and ex
ploration work at all? Why do men go to the poles? 

Why do they climb Mount Everest? Why do they cross 
the Arabian deserts? Is it not dangerou.s? Why do men 
experiment with explosives, with corrosive chemicals, 
with high pressure tanks? _That work is_ also dangerous 
and, too, it is dangerous to experiment :with any new kind 
of an airplane. Why then do men do it? 

We have an inborn instincL for adventure and research. 
Why does a little boy open the alarm clock to find out 
what makes it tick? Why d~es a chemist take apart the 
molecule of indigo to see what makes it blue? Why does 
the physicist break up an atom of radium to see what 
makes it hot? Why did prehistoric man, who had acci
dentally discovered a fire, put more wood iri it to make it 
grow? Why, much later, did his descendan'tS put ore in a 
fire? Why, much later still, did men play with iron and 
magnetite? Why did they transfer the magnetic prop
erty from the stone to the metal, invent the compass and 
sail the seven seas ? 

It is all for exactly the same reason. Because we have 
in us the instinct for research, the instinctive desire to do 
things which have not been done before. That is what 
differentiates us from the animal. It is not the strength 
of our arms or the sharpness- of our teeth_ which allows 
us to call ourselves the masters of the world. It is, in 
the last analysis, this queer instinct to explore and inves
tigate anq to use the results of this investigation. To use 
these results ! 

Everything has its antidote. Fire is fought by water. 
Acid is _neutralized by alkali. The high jumper is held 
close to the ground by gravitation. This is very fortunate 
because without gravitation our best jumpers would be 
lost in space. Any unbounded spirit of adventure is fatal. 
The spirit of adventure must be checked by something 
else.' When man was made, therefore, he received from 
Nature not only the instinct of adventure but also the in
stinct of tradition. 

Tradition is as old as the human brain. The advance 
of civilization is an endless fight between these two funda
mental instincts. The young mother who feeds her baby 
with milk may want to replace milk by the white juice of 
the milk-weed. The: boy in the woods may desire to eat 
a certain unknown fruit. He shall not do it. Tradition 
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By Dr. Jean Piccard 
Lecturer in Aeronautical Engineering 

takes the form of a command, "Thou shalt not." 
Among barbaric people the duty of the priest or medi

cineman is to keep the tribe alive. New ideas are not 
tolerated. It is dangerous to walk on untrodden paths. 
In central Europe, for instance, there were laws, kept 
until the late Middle Ages, forbidding_men _to climb moun-
tains. ' 

The most general form of these old laws is, "Thou 
shalt not eat of the forbidden fruit." The law does not 
say, "It is dangerous." If any reason is given, it is said, 
"It is against the will of the gods." Socrates was given 
the poisonous goblet because his teachings were new; He 
believed in a single god. Galileo was condemned because 
he taught that the -earth was moving in space. 

Holy tradition is blind. It is sometimes good, some
times bad. When we belf'eve a certain tradition to be 
good we call it the wisdom of our forefathers. When we 
believe another tradition to be wrong we call it supersti
tion. Old lady tradition is then deeply offended and 
makes a last stand, wrapping herself in the holy cloak of 
morality. However, and this makes progress of civiliza
tion possible, when tradition is definitely shown to be 
wrong, it gradually gives up the fight. Step by step it 
slowly recedes-but it recedes. 

Tradition wants bathing suits from the neck to the 
ankles, but when the beneficial effect of sunlight is dem
onstrated, the bathing suit, if any, grows very short .in
indeed. 

We need tradition. ·without tradition every child 
would open every alarm clock in town, people would not 
go to church at all, people would swarm into the saloons 
and run wild on the streets. But who can draw the line 
between tradition and superstition? 

It is our good luck to live in a period of human devel
opment where tradition, if wrong, "beats it" relatively 
fast. .Where our· ancestors used centuries· to overcome 
a certain tradition, we do it in a few years. 

When holy tradition did not allow mountain climbing, 
what V\'Ould the old lady have said about ballooning and 
air-plane flying? "If men were made to fly, the Lord 
would have given them wings." They flew and the very 
fact that they are flying is a proof that the Lord has ma:de 
men to fly. 

When orte was accustomed to see men flying as high 
up as the density of air allowed them to breathe, one 
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·gradually made up one's mind that this was O.K. When 
Auguste Piccard, however, proposed to use an air tight 
gondola and to investigate the regions where there is not 
enough air for breathing he was told that he should not 
go. "Man," they said, "is not made for going there. 
Even if you take oxygen with you the 'death rays' will 
kill you." Just as well tell the child, ''Don't go in the cel
lar at night or the Boogy Man will get you." He went. 
The Boogy Man did not catch him. 

We need tradition, but we need the right to stand up 
against tradition if tradition is against progress. 

Why do we go to the poles? Why do we climb Mount 
Everest and cross the Arabian Desert? Why do we go 
to the Stratosphere? Why? Because in this field, as in 
many others, tradition has reluctantly and slowly but defi
nitely given the right of way to exploration and inves
tigation, to science. Why, then, does one go to the Strato
sphere? 

Captain Grey, U. S. A., was probably the first man to 
go really into the Stratosphere. He displayed tremendous 
courage and endured great hardship. It takes courage 
and endurance to go to the Stratosphere in an open bas
ket. Captain Grey "had what it takes." 

Auguste Piccard was the first man to penetrate the 10 
mile limit. But the stratosphere balloon with its hermeti
cally sealed gondola can go higher. Lt. Commander Set
tle, U. S. N., went to 11 miles. Captain Stevens went to 
14 miles. Others will go to 16 miles, to 20 miles. The 
sti·atosphere balloon has opened to exploration the whole 
layer from 10 miles up to 20 miles. It has doubled the 
volume of space open to man. 

Man's penetration into the Stratosphere has, however, 
been wrongly compared to the discovery of the new world 
by Columbus. The doubling. of space does not, neces
sarily, mean the doubling of content. Indeed the Strato
sphere is mostly empty space. 

If the professor of geology goes into the Stratosphere 
he will find nothing of interest to his science. It is too 
high. The botanist will find nothing of interest or, per
haps, just a few spores. Nor will the zoologist find any 
life at all. The Stratosphere is top high. Not even the 
professor of divinity will find any material for his science. 
The Stratosphere is not high enough. 

But the physicist? Ah yes, he will find a wealth of in
formation. The upper limit of our atmosphere is the place 
where our planet gets in contact with space. The Strato
sphere is the place the nearest to the cosmos. It is the 
region where we touch eternity. 

The top layer of the atmosphere receives the unadul
terated rays from outside. The air molecules there are so 
rare that collisions are far less frequent than in the lower 
atmosphere. The molecules not only receive the 'various 
rays from outside with unrestricted power, but they keep 
the energy of internal excitement much longer than they 
could do it under greater pressure, where the· frequent 
molecular collisions transform the intra ~atomic energy 
into heat. 

You have all seen the various luminescent electric tubes, 
the old Geissler Tube or the modern neon light. They all 
contain gases under reduced pressure. You all have seen, 
and admired in 'awe, the glorious phenomenon of the 
Northern Lights. It is luminescence produced in the 
upper Stratosphere by some incoming rays. 

There is one incoming ray which is of special interest 
to the modern physicist, the cosmic ray, the ray that 
smashes atoms to pieces like a rifle bullet explodes a thin 
glass ball. It is the ray that goes in a straight line through 
many feet of lead. 

In the Universe at large, light and heat are very local 
things only. Just around our sun, light is quite strong, 
but alrea.dy at the edge of our planetary system the sun's 
rays are so weak that you would not even feel their heat 
with the bare arm. A little further out the sun looks like 

any other star. Most of the interstellar 
space is dark. An observer outside our 
own milky way, our galaxy, would not even 
see stars without the use of a telescope. 
Perfect blackness. But the cosmic ray is 
everywhere. It is really cosmic. There is 
as much or more energy in the Universe at 
large in cosmic rays than there is in rays of 
light and heat. The importance of the cos
mic rays as a factor in the Universe is only 
equalled by our own lack of knowledge 
as to where they come from, and where 
they go to. 

Most cosmic rays do not penetrate to the 
bottom of the atmosphere or, at least, they 
are badly altered before they reach the. 
earth. To study the cosmic ray from the 
surface of the earth, from the lowland es
pecially,)s about as difficult as to study the 
sea gulls and the albatross from a point of 
observation located at the bottom of the 
ocean. 

The balloonfrmn the gondola, as one looks through the appendix 
while descending from the stratosphere 

For this reason in the last twenty years 
several physicists have taken to the free 
balloon to study the cosmic rays. But the 
free balloon, as. develGped through a cen
tury and a half by science and sport, did 
not go high enough and this is why my 
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brother, Auguste Piccard, designed his 
great stratosphere balloon about twice 
as big in diameter, eight times as large 
by volume, as ordinary free balloons. 
By attaching to this bag his air-tight 
gondola he obtained a vehicle which 
brought him 10 miles up and which, 
further enlarged, brought Lt. Com
mander Settle and finally, still further 
enlarged, Captain Stevens to their great 
records. The three Belgian flights, two 
by my brother and one by Co.syns, and 
the four Amyrican flights, including 
our own flight from Ford Airport in 
Detroit, brought clown a rich harvest 
of information about the cosmic rays. 
Dr. Swann, director of the Bartol re
search Foundation of the Franklin In
stitute, constructed most of the cosmic 
ray equipment of our flight and of Cap-

Inflation of the balloon at Dearborn. Roadways were 
m,arked on the film, by auto lights. 

tain Stevens' two flights. Much information also was ex
changed between Captain Stevens and myself; and, from 
a scientific point of view, the three flights form one great 
unit. 

Dr. Swann's apparatus, brought back to the laboratory, 
told a story more exciting than ·any fiction story. It told 
of experiences while in contact with the virgin~or almost 
virgin~cosmic rays of the upper atmosphere. 

Of course, after every flight one makes improvements. 
Each flight calls for a new one. It is grand to be there, 
between heaven and earth, having at least nine-tenths of 
the air below you. The ultimate aim of the stratosphere 
balloon is to get to an altitude, about 20 miles, where one 
will have 99 per cent of the air below and only one hun
dredth of an atmosphere will separate the explorer from 
the absolute vacuum of empty interstellar space. This 
will be about the limit for human flying. Above 20 miles 
it would begin to be dangerous. 

The scientific results which we are still expecting from 
future stratosphere flights are tremendous, but there is 
another even more important aspect of the stratosphere 
problem. Where the balloon goes today the airplane will 
go tomorrow. The balloon has no commercial possibili
ties, but as it has opened the troposhere to our airplanes, 
the stratosphere balloon will open the Stratosphel'e-is 
opening it-to swift commercial planes. The Stratosphere 
is the high road of international relations. 

There the great planes will fly above clouds and thun
derstorms. No air pockets, no bumps, no .fog, no ice. 
Perfect flying conditions 24 hours every clay in the year. 
And the speed in the rarefied atmosphere will be as close 
to the speed of sound as feasible. 

And now there comes a grave question. "What good 
will it do to humanity? Will it bring civilization ahead or 
backward?" 

The antipodes will be our neighbors. But remember, 
one makes war upon one's neighbor. The Romans did not 
fight the Celts in Great Britain before they had ships to 
go there. The British did not fight the Chinese before 
better ships had brought China to England's door steps. 
Nor did the white men fight the American Indians before 
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they could cross the Atlantic Ocean. 

Will further improvements of con1munication produce 
, more foreign wars? 

Here science is blind. Science will give us the instru
ments to increase, through the Stratosphere, .our relations 
with all the people on earth, but science sets us free to 
use the new possibilities for good will or for bad will, 
for trade or for war. 

If you look down on human history in the last two 
thousand years, the future is not as black as one might 
conclude from what I have said just now. The improved 
transportation possibilities have also brought close neigh
bors so near that they have stopped fighting each other. 

The wars between England and Scotland are a thing 
of the past. The Duchies of France which used to go 
warring against each other or against their king have dis
appeared. The wars between the various German Prin
cipalities will never come back. The same thing is true 
here on our continent. Nat only a war among the Ameri
can States would be impossible but even a war between us 
and Canada is unthinkable. We are too close neighbors. 

Modern communication enlarges the areas within which 
we can avoid war. This is encouraging. The powerful 
stratosphere pl<}ne by itself will bring neither war nor 
peace. History shows that it is as impossible to avoid war 
by having the strongest army in the world as it is to pre
vent war by abolition of all armament. Men, not weapons 
make war. What matters is justice, good will and gener
osity of spirit, in short, kindly neighborliness. 

When airplanes fly in a few hours from here to South 
America and to other continents, may they never contain 
explosives or poison gases, and the planes coming here 
from the Tropics may they never contain their venomous 
snakes. May they contain their multicolored tropical flow
ers and may our planes bring to foreign countries the 
books of our libraries and the instruments of our labora
tories. 

May the deep blue Stratosphere carry only messages 
of peace and may it never be desecrated by instrumehts 
of war. 

Copyrighted 1936, b)• Jean p,:ccard. All 1·ights 1·eserved. 
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Self-supporting Antenna at WDOD 

By Fred Hager, E. E. '37 

THE comparatively new design of broadcast antenna, 
the vertical radiator, permits, by its physical configu
ration, control of the pattern of radiation and the 

concentration of all the available power on the primary 
service area. This area may be defined as the area in 
which a satisfactory signal may be received which is fr.ee 
of. both fading and noise. The vertical radiator' consists 
of a vertical metallic tower which is insulated from the 
earth and from which the energy of the station is radi
ated. It may be divided into two types, either the self
supporting or the guyed vertical radiator, depending upon 
the method used in supporting the tower. Although the 
construction of the two types may differ somewhat, the 
results that are obtained from both are practically the 
same. 

The self-supporting radiator, an illustration of which 
is the antenna at WDOD, depends solely upon its four 
insulated base legs for support, as no other means are 
used to keep the antenna in place. Here it is necessary that 
the base be coristructed much wider than the rest of the 
tower .. As .much ,.oL . .the .. J:adiator, .. ,howev-er, .is. kept at a 
constant width, so as to more closely approach the per
formance of the theoretical vertical single wire antenna, 
the necessary large base introduces a larger base capaci
tance and voltage gradient between the earth as well as 
the dielectric loss than would have been obtained with 
the guyed vertical radiator. These losses may be reme-

died, however, by the installation of a screen on or near 
the earth directly underneath the antenna. 

The guyed-vertical antenna, of which the antenna at 
V\TBT is representative, is supported at its base upon a 
single insulator and is kept in place by numerous gtty ca
bles attached near the center of the tower. The base, 
which is a single leg, does not introduce the: base capaci
tance. such as secured with the self-supporting antenna. 
The guy cables used, even though properly designed, will 
distort the pattern of radiation and cause: losses by ab
sorption and re-radiation of the energy picked up by them. 
As an example of this type of ant:enna, consider the guyed
vertical radiator at WLW, which is 831 feet high, 35 feet 
wide: at the 350 foot level, and rests upon a single porce
lain insulator which has a pressure of about 900,000 
pounds applied on it. The whole ta,wer is held in place 
by eight 2~inch guy cables, each of which are broken up 
by seven insulators. These physical dimensions are more 
appreciative of the design and construction involved in 
this type of broadcast antenna. 

The height of the vertical radiator is determined by the 
frequency on which the station operates and the conduc
tivity of the earth at the antenna site:. The height is de
termined so as to secure a maximum primary range and 
as strong a ground wave intensity as possible. The field 
strength intensity is secured by E -;- yP, where E is 
the. field strength on the horizon and P is the power that 
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ts being radiated. The maximum intensity was secured 
~where the radiator height was h/f. = .625, or hjf. = % of 
the fundamental wavelength, and gave a 40 per cent in
crease over the field intensity secured by a fundamental 
( 74 wave) antenna. 

Although the .625 height gave the great.est ground sig
nal intensity, it does not necessarily secure the largest 
primary service range. The maximum fading-free pri
mary area is secured at lower values of hjf. down to .5, 
the value depending upon the attenuation of the earth 
for the antenna location. For the reasonably flat middle 
western states the earth has a conductivity= 10-13 e. m. u. 
and an inductivity = 20. By moving the value of hjf. 
down toward .5, we also move the voltage node oh the 
radiator up toward the point of guy attachment, thus 
somewhat relieving the electrical stress upon the base in
sulator. It may be seen that the frequency, conductivity 
of the earth, and the desired primary range and intensity 
must be taken into consideration when determining the 
height of the antenna. , 

The ground system of any broad<,:ast antenna is always 
of the. utmost importance and particularly so with the 
high vertical antennas if the ground resistanoe loss, the 
absorption of the ground wave, and the dielectric losses 
are to be kept at a minimum. The ground system usually 
consists of a number of wires o£ good conductance which 
are buried close to the surface of the earth and spread 
radially from the base of the antenna for a distance of 
at least y; the wavelength. The more the radial distance 
is made, the stronger the field strength will be and, if 
economically possible, the distance should be made the 
height of the antenna. · 

The reflection ability of the ground system within the 
immediate vicinity of the antenna decr·eases the sky radi
ation which interferes with the ground wave and helps 
produce fading. Hence the ground system must be care
fully considered if the maximum primary range of broad
casting is to be secured. 

A- cof.JVeNTIONAL • ANHNNA 

~- Dl~eCTIONAL ANHNNA 

Antenna Radiation .Curves 
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WBT's Guyed-vertical Antenna 

Although the vertical antenna is designed primarily to 
secure a circular field of radiation, it is possible with two 
vertical radiators, properly arranged, to secure a direc
tional radiation syst.em. This is usually done where it is 
necessary to secure an increase of radiation in a desired 
direction or to meet certain interference problems. The 
curve A is the radiation pattern of a 10 kilowatt trans
mitter using the conventional type of antenna. 

The curve B, in the same figure, is the radiation pat
tern of the same transmitter but using an antenna system 
of two vertical radiators which in this case are in line 
with east and west. It may be readily seen that the de

~ creased radiation in the east, necessary perhaps for inter-
ference reasons, was s·ecured very satisfactorily. It seems 
very likely that, with proper design and installation of two 
vertical tower radiators acting as a directional system, 
it is possible to secure any type of radiation pattern pro
vided the earth construction is uniform. 

Recently, a test was made using a receiver without auto
matic volume control which gives satisfactory results 
when fading does not exceed 6 decibels and a receiver 
with automatic-volume control which produces satisfac
tory results when the fading does not!e:xceed 20 decibels. 
\iVhen the vertical radiator was installed at the broadcast
ing station, the non-fading service for the first receiver 
was increased 66% while that for the second receiver 
was increased 168%. 

Since the .. power output of the broadcast stations is 
regulated by government and economic limits, the installa
tion of a vertical antenna pl'esents a good method of in
creasing the .present service range of the station. 
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Harvesting Wheat :·: 

Five Minutes per Bushel 

THE ancient Egyptians found it necessary to engage a 
young gentleman named Joseph as administrator of 
their AAA to dole out the supplies of grain during the 

lean years. Such stringent policies as he had to use would 
seem very strange to us who are accustomed to having all 
the bread we want, together with a supply of dainties 
that Pharaoh himself might have given half his sl<!-ves to 
secure. Much progress has been made since the time of 
Pharaoh,,but pr~ctically all of this progress has. been made 
in the past oentury. An early American farmer would 
have been perfectly at home with the tools used by the 
Egyptian farmer. of 2,500 years before. One writer has 
said that a man born at the time of Moses and living un
till 1860 would have witnessed fewer changes than he had 
witnessed in his 70 years of life . 

. Not only were the tools of agriculture crude, previous 
to the last century, but farm power was far inferior to 
that we now have. Crops were mere samples of present 
pmduction. It has not been long since cows barely pro
duced enough milk for their calves, ·while a well bred dairy 
cow today produces far more milk than her calf could 
possibly consume. If, again, our agriculture could produce 
only the same varieties of wheat with which the ancient 
Egyptians had to be content, the farmer would not be 
rretting his pres.ent high yields per acre and per worker. 
b . 

There is no. one thing that can be singled out as the 
most important factor in increased agricultural produc
tion; but rather increased production is a result of many 
improvements in agricultural methods, agricultural ma
chinery, crop varieties, animal breeds, and transportation 
facilities. There can be little doubt, however, 
that in the past century the greatest progress has 
been a result of the introduction of machine 
methods for farm operations. 

The extent to which we have been released in
dividually from agricultural pursuits in the past 
century is quite striking and perhaps to many, 
gratifying. A hundred years ago over three
fourths of the population was needed in agri
cultt.tre ·to keep people clothed and fed. Today 

·less than one-fifth of the population is required, 
yet all enjoy better diets than before and there 
is a surplus for export as well. Since 1850 the 
number of people gainfully employed in agri

. culture has doubled only, while the number in 
all occupations has increased six times and the 
number. iri factories has increased ten times. 

By Machinery 

By Walter Peterson, Ag. E. '36 

While changes. in transportation have been taking place, 
there were changes in harvesting and threshing methods 
which made the increased time available for production 
even more valuable than it formerly had been. The wheat 
that granddad hauled he cut with a cradle, not because he 
had any love for that kind of hard work but because it, 
was the most practical method available to him. If a man 
had enough fortitude he could in the course of a long 
day cut about two acres of grain with a cradle, and his 
wife and older children could bind this into sheaves by 
equal hours of diligent work. 

In 1831 two ingenious men, McCormick and Hussey, 
invented a machine to take the, place of the cradle and 
transfer most of the hard labor of cutting grain from the 
family to the family horse. These men worked independ
ently and each developed a machine. There was some 
controversy about patehts and Hussey 1 soon lost his inter
est in the reaper. The reaper was a simple machine, con-

. sisting chiefly of a reciprocating knife and a reel to force 
the grain against the knife while it was being cut and 
also to lay the cut grain on the platform from which it 

· was raked by hand in bunches. It was drawn by one horse 
and operated by two men, one to drive the horse and the 
other to rake the cut· grain off the platform. 

The reaper reduced the number of man-hours per acre 
for cutting to about one-fifth of that previously required, 
but the binding was still the same laborious task. The 
r.eaper did not come into common use for some time after 
its first development, partly because of unsatisfactory per
formance and partly because of lack of facilities for pro-

Tractor binder in operation 

THE MINNESOTA TECHNo-LoG-May, 1936 



.--- ----- -- ---------- -------~~-------------------------------------~~~ ----

duction in large numbers. Soon after the reaper 
came into common use, a self-binding reaper was 
developed which bound the bundles with· wire 
but this never became very popular. 

It remained for the Appleby knotter, invented 
in 1869, to make the self-binding reaper a suc
cess. This knotter used twine to bind the bun
dles and is still the type of knotter used in our 
modern grain binders. The: self-binding reaper 
has increased steadily in size until it has become 
a tractor drawn machine capable of cutting a 10 
foot swath at 3 to 4 miles per hour. One man 
with a tractor binder can cut and bind about 30 
acres of grain in one day, a marked improve
ment over the old two acres per day per family. 

Threshing by hand methods was even more 
tedious than harvesting. A man threshing with 
a flail could thresh from seven to twenty bushels 
of grain per day. A flail consisted of a long 
handle with a shorter piece of wood attached to its end 
by a thong or a rope. The operation of threshing with a 
flail was to swing it in much the same manner as one 
would swing an axe and thus beat the grain out of the 
heads. The separating of the grain from the chaff was 
done by pouring the grain and chaff from a basket and 
letting the wind blow the chaff away whilt; the grain fell 
straight downward. Another old threshing method that 

, spared the farmer considerable hard work without in
creasing his capacity very much was by driving oxen or 
other cattle ov-er the grain to loosen the grain from the 
heads. If a man had enough cattle he could get a little 
more done this way than he could with a flail, but it was 
not a sanitary method. · 

Perhaps the first really forward step in threshing was 
the horsepower thresher which was powered with eight 
to fourteen horses. Horses were driven in a treadmill or 
more often in a circle at the ends of long sweeps connect
ed through bevel gears to the thresher. About sixty years 
ago these machines were the most common method of 
threshing but they were not numerous so the threshing 
season often lasted from early fall until into the winter. 
A modern farmer would not look with favor upon thresh
ing methods that required rising at 4 or 5 a. m. on a 
December morning, but at that time it was the "modern" 
practice. 

It was not long until the steam engine was adapted 
to displace horses as a source of power for threshing. At 
first the steam engines were not automotive and it was 
necessary to haul them from one place to another with 
horses. A little later it was discover-ed that a simple 
transmission system would make it possible for steam en
gines to be moved by their own power. The steam en
gine did not hold its place in the threshing field much 
longer than horses had held theirs; it was soon displaced 
by the gas tractor although it is still used by some 
threshermen. The gas . tractor was better adapted to 
tillage operations and other drawbar work than the steam 
engine. As a result of this adaptability it became very 
popular, especially in the smaller sizes, until it has be
come the most important source of farm power. The 
entrance of the small tractor into the farm field has 
brought with it the small thresher in large numbers until 
now the threshing season has been reduced two or three 
weeks and the output per man has increased into the 
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Combine harvester at work in a grain field 

hundreds of bushels per day. 
The latest advance in harvesting and threshing meth

ods is represented by the "combine," which, as the name 
implies, is a machine for harvesting and threshing in 
one operation. The grain is cut with a sickle as in the 
grain binder, but instead of being bound into bundles it 
passes ditcectly into the threshing cylinder and is thresh
ed, separated, and delivered to a truck or wagon with
out the necessity of any manual handling by the opera
tor. With a modern combine it is possible to drive into 
a 40 acre field of standing grain in the morning and by 
ev-ening of the same day have all the grain from that 
field stored in the granary. 

In those regions where the combine has proved itself 
practical it is rapidly becoming the most common meth
od of harvesting and by its use the efficiency of the farm 
worker has reached a stage that would have appeared 
fantastic to our grandfathers. A crew of three or four 
men operating a tractor, a combine, and a truck will 
harvest, thresh, and deliver to storage from 30 to 60 
acres of grain per day. 

With the introduction of machinery the time required 
to produce a bushel of wheat has b~en reduced from 
about 3 hours per bushel by the old hand methods, to 10 
minutes per bushel with the binder and stationary thresh
er, or to five minutes per bushel with a combine. 

There have also been increases in efficiency in the pro
duction of other cro]Js. In 1850 it required 34 hours to 
take corn from one acre.· In 1935 this has been reduced 
to 7 hours and in some cases to 5 hours. In the produc
tion of cotton, progress has been mQre moderate, the 
change being from 148 hours per acre iri 1840 to 100 
hours in 1930. 

There is still room for improvement in many farming 
practices. There is encouragement in the fact that one 
farmer is now able to supply the food needs of 20 peo
ple, whereas a farmer of 1850 was not much more than 
self-sufficient. This figure may be increased from time 
to time. How many people one farmer will be able to 
feed when his farm becomes completely mechanized 
would not be a safe prediction to make. In view of re
cent progress such an estimate would very likely be too 
low. There can be no doubt that the 20 per cent of the 
population now engaged in agricultural pursuits will be 
more than sufficient to supply all our needs in the future. 
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. The Last Word · ·_ 

To THE succeeding editor of the MINNESOTA TECHNO-LOG I present 
my congratulations. I kn.ow that he will carry out his duties in a 
commendable manner and will maintain the high position and pres

tige which preceding editors have worked so hard and so long thrbugh 
the past forty-three )'!Ears to build up. To the students, I urge that 
every support be given to the new editor. His job is not a soft one. 
He must be ringmaster of a three-ring circus. He must constantly strive 
to produce the best magazine with a minimum of money. He must be 
the battleground on which editorial policies are fought out. And he 
must have the answer to everything. When sam~_, part of the work is 
not done or is done improperly, there is no one to. whom the editor can 
pass it. So encourage him in his efforts, bear with hi-m if he makes 
errors, and present him wi~h compliments if he so deserves._ . f.;!: is lot is 
not easy. 

To the r•emainder of the staff I extend my appreciation for the co
operation which has so whole-heartedly been given me this year. To 
Bob Teeter, Fred Meyers, Don Erickson, Carl Edstrom, and to Ruth 
Bell, our secretary, goes the credit for having been the backbone of the 
editorial staff. 

To Bob Dixon goes a great deal of credit for his able handling of the 
ever-present financial problem. The magazine financially is now definite
ly on the upswing. To him and his staff, Elwood McGee, Armon Wal
ters, Don Raudenbush, Lloyd English, Richard Pratt, and Ray Hopper, 
congratulations. · 

During the past year I have enjoyed my work with the magazine 
greatly. There have been some disappointments. But every editor has 
great plans when he opens his desk in October; and, in the course of a 
year, many of them are doomed to be somewhat battered when he closes 
it in June. However, the experience gained is invaluable. Problems 
never brought up in the classroom or written in books are met and 
dealt with. It might be an interesting sidelight that all of the seniors 
now working on the TECHNo-LoG, four .in number, have been offered 
and have accepted jobs. 

And so I close my desk. 
-Wayne Stone. 

At the Desk 

THE most famous of our in
structors, Dr. Jean Piccard, this 
month favors us with an ar

ticle, "Why Do We Go to the 
Stratosphere?" It is the introduc
tion and conclusion of an illustrated 
lecture that he gave to the fresh" 
man Orientation class recently; The 
cov;er picture shows the balloon 
being inflated in which Dr. and 
Mrs. Piccard ascended to the strat
osphere from Dearborn, Mich. 

Look at that frontispiece again. 
There in full blossom are the faces 
and life histories of the pres-ent 
and ~ucceeding editors and business 
managers. 

A technical article on the Verti
cal Antenna is the contribution of 
Fred Hager. A vertical antenna is 
equal to doubling the power of the 
station, claims Fred. 

"Five Minutes per Bushel" is the 
title of an article by Walter Peter
son on page 170. He revi-ews the 
history and growth of agricultural 
methods for us. 

A short on the nerw buildings on 
the campus, the regular Progress 
page, Alumnotes, "Now Here's a 
Book," news· page, and Stray 
Scraps complete the issue. 
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The First Word 

TO STUDENTS and faculty and alumni, next y·ear's 
heads of the TECHNO-LoG send a call for contribu
tions, new staff members, and student loyalty. We 

would like to hear criticisms by which we may govern 
ourselves in planning for another year. 

Every student, alumnus, and faculty member of the 
Institute of Technology is invited to present papers for 
publication, as they have always been welcome to do. 
In your work or travel this summer, keep a record of 
interesting places, and interesting engineering develop
ments you see. If not, let us have access to your find
mgs. 

On the editorial staff there is room for many new 
staff members. Out of town students should try to 
join us during Freshman Week, but, better still, the new 
editor will attempt to keep the office open for consulta
tion throughout the spring and part of the summer. 
Major appointments will be made in the fall. 

The: business staff .'(J)f the TECHNo-LoG offers an ex
cellent opportunity fdr technical students to obtain ex
perience in meeting business men. Technical graduates 
are often said to ·be lacking in a knowledge of general 
business methods. So, future engineering executives, 
don't pass up a chance to be on next year's business 
staff. 

A sta,ff much larg;er than the present is desirable to 
carry out the work in the most efficient manner. There 
will be a need for a half dozen advertising salesmen, 
collectors, bookkeepers, survey managers, secretaries, 
typists, •etc. Besides these there are many miscellaneous 
jobs. As it will be necessary for some work to be done 
previous to the start of school next fall a meeting will 
be called within a short time. When it is made be sure 
to be on deck. Remember every staff member will have 
an opportunity to become a future business manager. 

-Robert Teeter and Elwood NfcGee. 

Now Here's A Book 
By Clifford I. Haga 

Instructor in English 

BERNARD JAFFE's "Outposts of Science" is the best 
book I have reviewed this year. In its class, pop
ular science, it is one of the best that has appeared 

since E. E. Slosson's "Creative Chemistry" of a dozen or 
more years ago. Ingeniously planned, soundly developed, 
well-written, it is singularly successful in the completeness 
with which it fulfills its promise: to give the intelligent, 
interested layman a picture of the present status of half 
a dozen major branches of the physical sciences 111 some 
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thirteen specialties. I speak ot 1ts competence with ap
parent authority because the tone and quality of the book 
are such as to make confidence contagious-it exudes re
liability. 

Why does it give an impression of authority and re
liability so convincing that even a layman feels no im
pertinence in praising it for those qualities he cannot be 
expected to evaluate professionally? Its plan of organi
zation is one answer, and the manner of executing that 
plan is another. When Jaffe, who is a chemist, started the 
book, he knew, of course, that he had at best only an in
telligent ignorance of the intimate problems of the other 
SClences. But he was willing to risk the hazards of ex
ploration. First, with the help of other scientists, he 
picked out the branches of science to which America is 
making the greatest or the most spectacular contributions. 
There were thirteen: genetics, anthropology, medical re
search, cancer research, endocrinology; psychiatry, nutri
tion, economic entomology, atomic physics, radiation, as
trophysics, weather-forecasting, mathematical astronomy. 
Guided by this list, he 1:eacl as much as he could under
stand of these things, haunted the laboratories and obser
vatories where the work was being clone, hounded the 
leading research men and pumped them-and then wrote 
his book. Finally, he sent each completed chapter to the 
leading men in its subject for thorough criticism and re
VlSlOn. Such a plan faithfully adhered to should produce 
an authoritative and reliable book. I think it has clone so. 

But it is not a heavy or sluggish book-Jaffe writes too 
well for that. Those who read his "Crucibles" of six 
years ago know the quality of his style. He is animated, 
clear, rapid-without ·looseness in word or thought. In 
addition to these normal virtues of the good expositor, 
ht; has another literary talent: narrative ability of a high 
or.cler. He can tell the story of an experiment or a series 
of.tests in such a way that we not only get some satisfying 
glhnpses-'of the scientific principles involved but we also 
receive something of more enduring value: an illuminating 
insight into the pu,rely human values of science as they 
are represented by the cha1~acter of the indivicl«al scientist. 
\Ve learn what was discove1•ecl and how it was· cliscoyerecl 
-and we learn something o~ the humanity of the Ciis-
cover,e.r. 

As a study in human character, Jaffe's "Outposts of 
Science" is fully as enlightening as in its ostensible pur
pose. In a world of turmoil and irresolution whose su
perficial social and economic maladjustments seem to have 
corrupted our moral and intellectual life, both individual 
and communal, there remain few havens of integrity, hu
manity, serenity. 

Integrity, humanity, serenity-those seem to,be the com
mon qualities of the men; Jaffe writes about. To learn 
to know them through their work is to accept a higher 
standard of human charadter than that set by the famous 
or notorious ones shouting at us from the hont pages of 
our newspapers. In the 'I\vei1tieth Century, in our gener
ation, todaJ, there is in the iworld of science more of the 
best in rrian than in any otliet world, . ' 

,,,, 

You will get from "Outposts of Sc~ence" a, wealth of 
facts-a1'1d, if you are lucky, a lot _of morality. Both are 
useful. 
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" d. never-en . 1ng 

Progress 

Hydrogen-cooled Generators 

THE first hydrogen-cooled turbine generator ever to be 
made is now under construction at the G. E. labora
tories. It is a 40,000 KW unit, and will use steam at 

1,250 pounds pressure and 925° F. Operation is at 3,600 
rpm, made economically possible only by such a method 
of cooling. Air cooling would give greater air friction 
and rotatiorrallosses, which are reduced 90% by hydrogen. 
Efficiency is thus stepped up about 1%. Hydrogen re
quires considerably less pressure to circulate the necessary 
volume, and has many times the thermal conductivity of 
air. Although its use results in a slight increase in ca
pacity for a given physical size, the electrical character
istics still determine the capacity of the unit. Because of 
present costly construction it cannot be justified in the 
smaller sizes. 

Two-Row Airplane Motors 

BECAUSE it has long been felt that more efficiency 
could not be gained by increase in the number of 
cylinders in a row, experiments recently resulted in 

the building for the U. S. Navy of a 14 cylinder radial air
cooled aircraft engine by Curtiss-Wright Corp. This en
gine is· rated 765 horsepower for take-off with an altitude 
output of 700 horsepower at 7,000 feet. It incorporates 
many of the features of the Wright Cyclone, among these 
being the dynamic vibration damper, full pressure baffles, 
mechanism for the operation of a controllable pitch pro
pellor, an 11 inch super-charger, and a simplified accessory 
section consisting entirely of spur gears. A peculiarity of 
the new motor is that its tone is the deepest-throated roar 
that ·any of the test aviators have heard, actually jarring 
them all over. The U. S. Navy likes the 2 bank motors 
so well that they have forbidden any to be sold to for
eign countries. 

Waste Disposal Unit 

a QUARTER-horsepower motor drives a new grind-. 
der which quickly gets rid of kitchen waste. Most 
of the housing is of zinc alloy, characterized, by ten

sile strength and surface hardness and corrosion resist
ance. The first shredder element is. of cutlery stainless 
steel, while the lower is of Carboloy, a material which 
approaches the hardness of diamond. Du Prene, used as 
sink gaskets, is an artificial rubber with ability to with
stand the action of oil and grease. This unit will grind 
all materials up to the hardness of bone. Without mod
ern metallurgy, su<,:h a unit would never have been po!;>- · 
sible. 

to perfection" 

New Reflecting Aluminum 

SILVERED glass and silvered brass ar<e now being 
replaced by a newly treated aluminum which in
creases its reflectivity from about 70 per cent to 85 

per cent. An anodic electrolytic brightening treatment 
is rresponsible for this increased brilliancy. This treatment 
is just the reverse of the ordinary plating effect. The 
current, which is sent through the treating tank, is oppo
site in direction to that which would be used for ordinary 
electro-plating. The nature of the bath is such that a hard 
oxide coating is. formed which causes substantially no 
reduction in reflecting efficiency and is resistant to weather. 
The Alzak process is now doing this commercially to the 
satisfaction of the world's most .for•emdst lighting engi
neers. This new aluminum will find increased application 
in the field of astronomy, where it replaces silvered glass. 

New Grinder 

-Courtesy Machine Design 
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Six New University 

Building Projects 
In Various Stages 

(A resume of the year's building at the University) 

SIX buildings or additions to buildings are in various 
stages of. completion on the campus. Largest and 
most noticeable transfigm'ation of the skyline is being 

made on the site of the Old Parade grounds, where the 
Adult Education unit's superstructure is fast rising. On 
the northwest edg~· bf the campus the Women's Gym
nasium is being finished, while on the opposite side final 
inside work as well as outside landscaping is nearly com
plete on the Intramural Athletic Building. :Across Uni
versity avenue the storehouse has grown another story, 
and in the medical group, the psychopathic ward has been 
added as a "penthouse" structure on the hospital. Far
thest from the immediate campus will be the new hydrau
lics laboratory, soon to be an important part in the hous
ing of experimentation at the Institute. 

The Adult Education Building will Le completed for use 
fall quarter. It is being built up rapidly, as the concrete 
has already been poured for the grounci floor and foun
dation, and the steel I-beams have been placed for the next 
floor. Construction has been speeded by having workmen 
go ahead on several diff•erent parts of the proj
ect. While some are working on completion of 
the main floor, others are already going ahead 
with superstructure work. Meanwhile the branch 
from the heating tunnel has been. nearly com
pleted by men working 101 feet underground. 

The two sports additions have been practically 
completed, giving the University an athletic 
plant unequaled and giving coeds their long 
awaited new gym and swimming pool. . 

Delayed like several of the other projects by 
inclement weather, the fourth story addition to 
the storehouse and the new elevator installation .. 
have passed the half-way mark. 

Put off even longer because steel for the roof 
house was not available over a period of three 
weeks, the psychopathic ward went into faster 
construction the first of this month. It is the 
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third in a series of roof structures to be added to the 
hospi~al unit, their serviceability having been proven 
practical and simple additions to the already large build
mg. 

. Und:1: Profe~sor Straub's direction, as designing and 
supervtsmg engmeer, work on the hydraulics lab on Hen
nepin island has been thrown on three full shifts. The 
structure will be complete for advanced class work and 
research in the fall. The main building will have three 
stories; the first two are now in process, office space to 
be provided on the third when funds are available for its 
addition. 

These buildings are being built partly from University 
fupdsand partly from WPA funds. Workmen are from 
the WP A and engineering firms are doing construction 
by contract. 

Soundings have been made this spring for the Univer
sity's connection to the• Metropolitan sewage disposal sys
tem, but no work on that project has started yet. 

The Adult Education Building 
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ALUMNOTES 
THE Aeronautical Alumni of Min

nesota in Los Angeles believe 
in cooperation in solving their 

mutual problems of work and pleas
ure. Getting ahead in any job today 
is difficult to say the least, so the 
boys from Minnesota have organized . 
the Minnesota Alumni Association 
for Aeronauticals in Los Angeles. 
The members to date at:e: Fred 
Boeke, John A. Makers, Frank W. 
Murphy, Nick Napavance, Raymond 
J. Kochevar, John Brueckner, Roy 
L. Thompson, Richard Pribil, Bill 
Zehnder, all working for the Doug·· 
las Aircraft Corp. Stanley Uye of 
the Northrup Aircraft Corp., and 
Walter Aspivak of the Lockheed 
Aircraft Corp. are also members of 
the association. 

'10 Don Westbrook, M.E., is Gen-
eral Manager of the Canadian 

Pneumatic Tool Co., Ltd., of Mon
treal. Don was here for a visit a 
short time ago. He has three chil
dren, all girls. 

'15 Roy 0. Dunham, E.E., has 
been with the General Elec

tric Company at Schenectady for 
twenty years and is at present in 
the marine and aircraft division. 

'20 In the personnel department 
of the Aluminum Company of 

America at Pittsburgh is M. M. 
Anderson, Ch.E. 

' ,' 24 T. F. Schilling, E. E., is with 
the Cleveland Gas Company 

at Cleveland, Ohio. 
Getting up in the world close to 

home is Manley A. Monsen, E.E., 
who is now superintendent of the 
operating department of the North
ern States Power Company in the 
Reel Wing District. 

'26 Of the '26 M.E.'s, C; E. Com-
fort is superintendent of shops 

at the St. Paul Structural Steel 
Company; C. H. Fornfeist is a de
velopment engineer with the Peo
ples Gas, Light and Coke Co. of 
Chicago; George W .. Mork is engi
neer in charge of drag, bucket· and 
dipper division, Bucyrus Erie Co., 
South Milwaukee, Wise.; Harold E. 

Rollin, chief di·aftsman, Pioneer 
Gravel Equipment Mfg. Co. of Min
neapolis. 

'27 Ralph B. Evans, .M.E., is with 
Fairmont Rail way Motors 

Company, Fairman t, Minn., and 
Paul A. Gi.essel, also M.E. is a de
signer at the Pioneer Gravel Equip
ment Mfg. Co. of Minneapolis. 

'30 Charles L. Meyette, Ch.E. 
(M.S. '33), is now working for 

the Illinois Steel Company at Gary, 
Incl. 

More M.E.'s. Gordon Conrad is 
assistant superintendent of steam 
and transportation, Minnesota Pow
er and Light Co. of Duluth. Gordon 
is married and the family now num
bers three. 

Ralph Baskerville and Dick Gup
py are back again with the General 
Electric Co. of Philadelphia. Ell
wood Johnson is assistant mechani
cal engineer of the Morrell Packing 
Co. of Ottawa, Iowa. Bill Reichow 
was in Minneapolis with his wife in 
April. He is in charge of the Brown 
Instrument Company office at Kan
sas City, Mo. 

'31 H. B. Pittelkow, Aero, has 
been assigned to the St. Paul 

·District as traffic representative of 
Northwest Airlines. 

'32 George Michaelson, Ch.E., 
left a few weeks ago for Baton 

Baton Rouge, La., where he has 
been employed by the Standard Oil 
Company. George almost beat Old 
Man Winter out of the state. 

Maurice G. Larian, who took his 
Ph.D. here after taking his other 
degrees at our neighboring univer
sity at Ames, Iowa, has won an 
assistant professorship at Michigan 
State College, Lansing. 

Maurice King, C.E., is in charge 
of l;Jiological, bacteriological and 
chemical research of Berth, Levi and 
Company, New York. They manu
facture s~ usage casing and allied 
products. 

Of the M.E.'s George Millman is 
with Payne Furnace and Supply Co; 
of Beverly Hills, Calif. Harold An
derson is in the steam turbine divi
sion of Allis-Chalmers of Milwau
kee. Donald B. Elfea is working in 
the research laboratories of General 
Motors of Detroit. Forton Christof
fer graduated from the Harvard 
Business School and is now with the 
Cincinnati Milling Machine Co. 

'34 Aero Therman Erickson has 
been assigned to the position 

of assistant division superintendent 
of Pan American Airlines in Rio de 
Janeiro. Harold Anderson is with 
Do"uglas Aircraft. Electricals, P. A. 
Beckjord is with . Westinghouse 
Electric, M. W. Kernkamp is at 
Minneapolis Honeywell Regulator 
Co., Ivar S. Pearson is employed by 
General Electric. 

'35 Theron A. Loveland, Ch., is 
working for Frank Buck, the 

animal trainer. He recently came 
to the Twin Cities in charge of an 
animal show presented at the St. 
Paul Auditorium. 

William Borgum, C.E., is tunnell
ing for the Minneapolis-St. Paul 
Sanitation project. Leonard Willis, 
M.E., is with the Lyman Refrigera
tor Company of Minneapolis. E. H. 
Hovemeyer, E.E., is working for the 
General Electric Company at Erie, 
Pennsylvania. 

Orville J. Sather is an operator at 
WCCO; Clyde A. Russ is employed 
by the Minneapolis Street Railway 
Company. John J. McGlone is with 
the Bridge Operators Engineering 
and Inspection Bureau, Minneapolis. 
Edward Laakson is a reserve avia
tion cadet at Pennsacola. 

Charles J. Point,er, December 
Chem. graduate, is now working for 
the Socony Vacuum Oil Co. of Au
gusta, Kansas; Gordon Bendix, 
Chem., is with the Continental Can 
Co. of Chicago; and Charley Ender, 
Chem. Engineer, is in Wilmington, 
Delaware, with the Hercules Pow
der Co. 
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TELEPHONE engineers had to find a way to stop gray sqnirrels gnawing holes in 

,the lead sheath of telephone cables. Even a tiny hole may let in moisture-short 

circuit the wires-and put a number of telephones out of service temporarily. (][, Many 

ideas were tried, but the squirrels gnawed on. Finally the cables were painted with 

black asphaltum and sprinkled with sand. The gnawing stopped. (][, Not a major 

engineering problem, to be sure. But thousands 

of strange little problems, too, have been solved 

in order to assure you the world's fastest and 

most reliable telephone service. 

Why not call your folks more often? 
For lowest rates to most points, call 
station-to-station after 7 P. M. daily 
or any time Sunday. 

BELL TELEPHONE SYSTEM 
THE MrNNESOTATECHNo-Loc-May, '1936 
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Four Student Prize Papers 

Presented at Electrical Meeting 
After a dinner meeting ~t the Un

ion on May fourth, the A. I. E. E. 
student branch and Minnesota section 
adjourned to the auditorium of the 
eiectrical engineering building for a 
presentation of four selected student 
papers. Each year the Minnesota 
section offers prizes for the winning 
papers, and this year off.ered four 
priz,es of fifteen, ten and two of five 
dollars. 

The first speaker was Russell Niel-

Choose 

PALM BEACH 

Palm 
Beach 
SUITS 

$16.75 

For Coolness and Comfort 
there's nothing like 
PALM BEACH 

Slacks to Contrast ... $5 

-Standard's 
University Store 
University Ave. near 14th 

son, and his subject "Operating Char
acteristics of the Type 885 Tube." 
This paper was highly technical, but 
only occasional references wen; made 
to the paper during the thirty 'min
utes he spoke. Charles Stienmetz 
next spoke on the "Factors to Consid
er in Designing Automobile Head
lamps Today." The dissertation was 
illustrated by slides. 

William Brastad, chairman of the 
student branch, and Albert Oswald 
cooperated in presenting the paper and 
slides on the "Telegraphone." This 
machine records sound on a steel tape 
by means of two magnets which mag
netize the tape by means of change of 
potential through the microphone. It 
was invented by Valdemar Olson, in 
Denmark, and has recently be:en in
troduced into this country. To sup
plement the talk, they brought along 
one of the machines, and showed how 
it worked. The "Cathode-ray Oscillo
graph" was the title of the next arti
cle, presented by Hugh K. Liang. He 

Wouldn't you say--
that a blaster with a harrowing 
headache and foggy brain was a 
hazard to himself and others? 

That it is much safer to do 
his work with o u t physical 
handicaps? 

TROJAN HEADACHE-
LESS DYNAMITE removes 
the hazard of befogged brain 
and blinding headaches from 
blasting. It is easier and safer 
to use. You feel as fit and alert 
to your job as you would on a 
big game hunt. Trv this easy 
safe way to do your blasting. 
Insist on TROJAN HEAD
ACHELESS DYNAMITE. 

S. R. BOWEN 
Manufacturer's Distributor 

EXPLOSIVES 
Box 184 Box 25 

WINONA, MINN. . MASON CITY, lA. 

illustrated by means of diagrams 
drawn on the board, and an oscillo
graph. 

Presentation of the prizes was 
made immediately afterward, first 
prize of $15 going to R. .Nielson, sec
ond to H. Liang, third to A. Oswald 
and W. Bras.tad, and fourth to Charles 
Stienmetz. 

6 Students Elected 
To Eta l(appa Nu 

The officers and members of Omi
cron Chaper of Eta Kappa Nu, hon
orary fraternity in electrical engi
neering, have pledged six new mem
bers, who will shortly be formally 
initiated into the fraternity. Five 
are members of the junior class in 
electrical engineering, who are to 
become active members; one a mem
ber of the faculty, who will become 
an associate member. 

The pledges are: J. Dean John
son, Robert S. Lind, Donald H. 
Raudenbush, Vincent N. Stewart, 
William C. Weist, and Professor 
L. C. Caverley, M.S. (E.E.). 

Eta Kappa Nu fraternity holds 
meetings several times a month with 
the purpose of stimulating the inter
est of its members in electrical en
gineering. Election is on a basis of 
scholarship, .character, and a mani
fest interest in the subject of elec
trical engineering. 

Senior Mechanics 
Attend Convention 

Thirty-three members of the senior 
mechanical class spent a week last 
month attending an A. S. M. E. con
vention and making inspection trips 
in Chicago and Milwaukee. Helge 
Victorsen presented his paper, "Jour
nal Bearings," at the first session of 
the convention on Monday morning. 

Glenn Seidel served as master of 
ceremonies at the banquet and enter
tainment in the evening. The group 
visited the St,e:wart-Warner, Illinois 
Steel, Elgin Watch, and the State 
Line Power companies in Chicago, 

·and A. 0. Smith and Allis-Chalmers 
companies in Milwaukee. 

The A. S. M. E. annual picnic is 
being planned for Wednesday, May 
27. William Becker and Tom Coop
•er have been appointed co-chairmen 
for the picnic. 
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.----------------------

Bigelow Liptak Corporation 
DETROIT, MICHIGAN 

•· 
ENGINEERS & MANUFACTURERS 

UNIT SUPPORTED WALL 
CONSTRUCTION 

UNIT SUPPORTED FLAT SUSPENDED 
ARCHES 

For 

MODERN STEAM GENERATING UNITS 
And For 

INDUSTRIAL FURNACES 

UNIT SUPPORTED WALLS 

AIR COOLED WALLS 

INSULATED SETTINGS 

STEEL CASING ENCLOSURE 

SPECIAL DESIGNS FOR ALL 

MODERN SETTING REQUIREMENTS 

Fuel Economy 

Engine.ering Company 
Saint Paul, Minnesota 

Phones: Cedar 3133 Midway 1212 

• 
CbNTRACTING ENGINEERS FOR 

MODERN POWER PLANTS 

REPRESENTING 

The Riley Stoker Corporation-High efficiency 
Steam Generating Units. 

The Moore Steam Turbine Corporation 

The Bayer Soot Blower Corporation 

The Swartwout Company-Steam Specialties. 

The Hagan Corporation-Combustion Con t r o 1 
Equipment. 

Lee B. Mettler Company-Natural Gas Burners. 

Sc_hu~te and Koerting Company-Power Plant Auxil~ 
Janes. 

Brady Conveyors Corporation-Coal and Ash Han
dling Equipment. 

Bigelow Liptak Corporation 

Hall Laboratories-Boiler Water Conditioning. 
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• THESE FIRMS INSTALLED THE NEW THOUSAND 
HORSEPOWER HEAliNG BOILER For the UNIVERSITY 

A. P. Green Company 
MEXICO, MISSOURI 

• 
Manufacturers of High Grade Refractories 

Special Shapes for All Purposes 

GREEN "EMPIRE" DRY PRESSED 

GREEN ''MEXKO" REFRACTORIES 

GREEN "MISSOU" .REFRACTORIES 

HIGH ALUMINA CONTENT 
REFRACTORIES 

HIGH TEMPERATURE CEMENTS 

"SAIRSET" CEMENTS 

INSULATING FIREBRICK 

GREEN "QUIK PATCH" PLASTIC 
FIREBRICK 
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Riley Stoker Corporation 
WORCESTER, MASSACHUSETTS 

• 
ENGINEERS & MANUFACTURERS 

COMPLETE STEAM GENERATING UNITS 

STOKERS and PULVERIZED FUEL 
EQUIPMENT 

RILEY RING FLOW CIRCULATION 
BOILERS 

RILEY CONVECTION & RADIANT 
SUPERHEATERS 

RILEY COUNTER-FLOW SECTIONAL 
HEADER ECONOMIZERS 

RILEY TUBULAR AIR PREHEATERS 

RILEY WATER WALLS 

RILEY WATER COOLED FLOORS 

RILEY INSULATED ~'I'EEL CLAD 
SETTINGS 
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Standard Construction 
Company 

GENERAL 

CONTRACTORS 
.for the 

Fieldhouse Additiot1 to 

the Women's Gymnasium 

and the Addition to the 

University Storehouse 

• 
215 South Sixth Street 

MINNEAPOLIS 

C. H. JOHNSTON 

Architect for the 

Adult Education Building, 
Field House Addition to 
the Women's Gymnasium, 
Terrace Addition to the 
Indoor Sports Building, 
Psychopathic Hospital 
Addition and Other Uni-

versity Buildings 

Empire Building - St. Paul, Minn. 

STANDARD BUFF 
BEDFORD INDIANA 

LIMESTONE TRIM 
from the quarries of 

Sare Hoadley Co., Bloomington, Indiana 
produced by J. M. Hoadley, Inc. 
will be used on the Adult Education Bldg. 

Minneapolis Representative 

Charles E. Fisher 
213-215 So. Sixth Street 

Technical students interested ·in 

viewing building design and construc

tion are invited by these nrms to see 

the work being done on the 

Psychopathic Ward 

Adult Education Building 

Women's Gymnasium 

Indoor Sports Building 

Storehouse 

Hydraulics Laboratory 

D. W. HICKEY 
& COMPANY, Inc. 
MECHANICAL EQUIPMENT CONTRACTORS 

Heating» Air Conditioning » 
Ventilation » Plumbing ,, Oil 
Burners » Stokers » Industrial 

Piping ,, Welding 

1631 University Avenue 
ST. PAUL, MiNN. 

Telephone 
Midway 6.074 
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COMMONWEALTH 
ELECTRIC 

co. 
Contracting Engineers 

Minneapolis 
504 Kasota Bldg. 

Ge. 6531 

St. Paul 
417 Broadw~y 

Ga. 1836 

All the plumbing in the new 

Indoor Sports Terrace Addition 

INSTALLED BY 

THE HEALY CO. 
278 West Kellogg Blvd. 

SAINT PAUL MINNESOTA 

UNIVERSAL 
ELECTRIC CONSTRUCTION CO. 

ELECTRICAL CONTRACTORS 

A. D. Hill 
Office MA 8543 

6 South Eighth Street 
MINNEAPOLIS 

BETTER HEARING 
·with LESS NOISE 

Acoustical treatment in churches, auditoriums, 
theaters, lodge halls, gymnasiums and swimming 
pools. . . . Noise quieting in offices, corridors, 
classrooms, hospitals and banks. 

ApProved A~ouati-Celotex Contractor& 

Free analysis service on each job. 
Cold Storage Insulation 

INSULATION SALES COMPANY 
Telephone Ma 1944 805 Builders' Bldg. 15 N. 8th St. 

MINNEAPOLIS, MINN. 
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The 

Adult Education Building

Women's Field House

Sports Building Annex-

Painting 
and 

Decorating 
BY THE 

M. H. SIME 
DECORATING CO. 

285 W. Kellogg Blvd. 

St. Paul, Minn. 

M. J. O'NEIL 
CONTRACTING CO. 

·• 
General Contractors 

.for the 

Psychopathic Ward 

Sports Building Annex 

• 
610 New York Building 

St, Paul, Minn. 
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REVERBERATIONS of Engineers' Day-It was ru
~ored that St. Pat rolled over in his grave a few 
times when he learned that the Ande1rsons and Han

sons were leading the parade in his honor. It is certain 
he w~ll see that the reign of St. Pat returns again next 
year mto the custody of the Civil Engineers where it be
longs. There was one embarrassed engineer in the parade 
who accidentally lost his trousers when his float . the 
"Physics Lab," passed the Varsity Cafe with all the beau
tiful coeds in attendance. We have an idea that Pete Loh
man might know something about the dummy that was 
fou~d swaying in the breeze atop the Electrical Building's 
radw tower one morning. It was reported that almost 
every senior engineer voted in the ·election for St. Pat
even, when a lot of them were away from school. Those 
Mechanicals certainly didn't miss anything when they 
went out to win the election. 

For Pleasant Relaxation 
..• DURING HOT SPRING DAYS 

The Blue Room 
COOL ATMOSPHER,E 

INVITING FOOD 

WALT'S :QARVARD GRILL 
606 Washington Ave. S. K 

E.H.MJLLER 
1928·4Ill ST.S.E. Have This Year 1s 

Notes. and Reports 

Bound by MILLER 

Call Gladstone 5120 

It looks like John Lindstrom will be the last president 
of the Architectural Engineers' Last Man's Club, and to 
him will go the honor of opening the bottle of glue, sym
bol of the club, for sticking around' after all the others 
ha~e .gracluat•e:cl. The janitors of the Main Egineering 
Bmldmg were the guests of the Civil Engineers at their 
beer party Engineers' Day, and it looks as if a tradition 
has been instituted for they all report that they will be 
first whe.n the boys line up at the beer keg next year. 

Our nominations for the winter quarter's scholastic 
hall of. fame are the following boys, the only ones who re
oeived all A grades in the Engineering College. Arnold 
Matthies, Albert Oswald, seniors; Orville Becklund Rob
ert Lind, Juniors; Howard Daniels, sophomore; and Ken
neth Sorenson, freshman. Deep in the recesses of the 
Electrical Building we uncovered this bit of a tale about 
one Sid Schulz of the Electricals, who it seems two years 
ago was a boy that any mother could be proud of. To
day the notorious reputation bf his dead ancestors com
pletely dominates him. His reputation is not howev·er · 
as some nurs·es would like to suppose, confit~ecl to th~ 
Nurses' Home: alone. In fact, Sidney has ·earned many 
nicknames, among his latest being "Two-Timer." This he 
earned· last Valentine's Day when he sent each of two 
members of the fair sex a candy heart and enclosed a card 
in each upon which he had written ''To my one and only." 
The receivers of the candy hearts·· were completely con
vinced by Sidney's winning smile al'tcl soothing voice. His 
phenomenal success led him to broaden his scope and a 
third party entered intcr hi9 life. But his success was not 
to last; his continually worrying about the triple life he 
was leading resulted in one of his lady friends missing 
her train home. But Sidney being a man of the world 
soon forgot about this and within a week's time he was 
found conversing on the phone wi.th another girl in south 
Minneapolis. · 

Swan song-all bad things must come to an end, so we 
t~ke our leave with the best of memories ~mel a couple of 
ltbel suits for having ov•erstepped our limits. We have ap
preciated all the contributions and criticisms and hope that 
you received as much enjoyment r·eacling our column as 
we had in writing it. -Neil Herman. 

TASTES THE· BEST and 
IS THE BEST FOR YOU 

· All The Year Round! 

NATURAL SPRING WATER 
"The purest and softest in the world" 

Atlantic 6361 
Minneapolis 

To Order Call 
Nestor 1119 
Saint Paul 

THE MINNESOTA TECHNo-Lac-May, 1936 



.--..~-------------
------~-- ---

/ 

MAin 6951 

The 

Twin Cities 

and the 

Great 

Northwest 

Y 
HIS great wholesale market ... now the Eighth 
Largest in the United States ... and its environs 

. are described ... industrially, agriculturally and
recreationally ... in a beautiful 16 page *brochure just off 
the press ... a letter on your business stationery will bring 
you a copy FREE. 

*Written and produced by 
NEstor 2641 

BRUCE PUBLISHING COMPANY 
Minneapolis Saint Paul 
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GOPHERS 

aDVERTISERS 

American Telephone and Telegraph Co. 

Ann Unger ';rea Shop 

Bigelow Liptak Corp. 

S. R. Bowen, Explosives 

Bruce Publishing Co. 

Campus Pharmacy 

Chippewa ·springs Corp. 

Commo'nwealth Electric Co. 

Dow Chemical Co. 

Engineers' Bookstore 

Charles E. Fisher 

Fuel Economy Engineering Co. 

General Electric Co. 

A. P. Green Co. 

Harvard Grill 

The Healy Co. 

D. W. Hickey & Co., Inc. 

Insulation Sales Co. 

C. H. Johnston, Architect 

Juster Bros. 

Linde Air Products Co. 

E. H. Miller, Bookbinder 

Northwest Airlines, Inc. 

M. J. O'Neil Contracting Co. 

Pagoda Tea Room 

Riley Stoker Corp. 

Schoenwald Corp. 

M. H. Sime Decorating Co. 

Standard Clothing Co. 

Standard Construction Co. 

Universal Electric Construction Co. 
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Stretch your 2 weeks' vacation to 

15 FULL DAYS IN THE WEST 
Here's the new, easy way to 
enjoy a real western •vacation 
this summer. Simply step 
aboard a luxurious Northwest 
Airliner. In less than a day 
you're in the very heart of the 
dude ranch country-within 
e as y rea c h of the great 
national parks like Yellow
stone and Gla.~ier. 

By cutting down your travel 

time on this short, scenic 

route, you give yourself at 
least 15 full days in the west 

. on only a 2 weeks' vacation! 

From the Twin Cities there 
are two round trips daily to 
Montana and .. the Pacific 
Northwest; and four to 
Chicago (including the new 
Non-Stop Service). For com
plete schedules call in Minne
apolis: BR 3141 or DU 9311; 
in St. Paul: GA 1718 or 
RI 4500. 

NORTHWEST AIRLINES 
SEATTLE SPOKANE BILLINGS • TWIN CITIES MILWAUKEE CHICAGO 
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G-E Campus News 

"DON'T TALI{ BACK" 

YOU can't argue with an officer. One G-E engineer 
learned the truth of this modern proverb when he 

.. was .detained by Panama Canal authorities and the 
radio tubes he carried were impounded. The 
officers were convh,1ced that the unfamiliar objects 
were bombs. And when an officer has made up his 
mind, that settles ~t. The tubes were carted away. 

Some years ago, I. R. Weir, of the General Electric 
Radio Engineering Department, was en route to 

·{:Pegucigalpa, capital of Hondu.ras, Central America, 
,o;tg install a radio transmitter, He carried with him 

···'two of the first large, part-metal radio transmitting 
tubes which had been developed by General Electric. 

"Upon arriving at the Panama Canal," he relates, 
"I was surprised to find that I was detained for in
vestigation. on snspicion of carrying bombs. Mter 
much argument it was decided that J should have 
to leave my radio vacuum tubes in the ammunition 
dump during my stay in the Canal Zone." 

CLEAN DIRT 

SOAP and water will still be needed to clean 
Junior''s face and hands, but if Junior's father is 

a florist he will welcome this clean dirt. 

Florists and specialty growers wage a never-endi1,1g 
battle against weeds, insects, and plant parasites 

which flourish in greenhouse soil. But reinforc·ements 
have arrived. Clean dirt may now be economically 
obtained by means of electric equipment developed 
by General Electric scientists. 

Electric heating units, arranged in a wooden bin, 
heat a quantity of soil to a temperature of 160-180 F. 
Heating sterilizes the soil by a process which resem
bles the pasteurization of milk, and weed seeds, 
insects, and fungi which are dormant in the soil are 
killed du.ring the sterilization process. In the result
ing germless dirt, plants can attain a vigorous, 
uniform growth, free from the competition of weeds 
and the inroads of other plant enemies. 

"AH, WATSON, AN INDUSTRIAL CRIME" 

THE "corpus delicti"-a broken resistance wire; 
the suspect-a defect in the wire; the detective 

-a microchemist. With microscope and analytical 
apparatus of incredibly small dimensions this 
industrial superdetective finds tiny crystals of 
sulphate near the break. The trail leads to a nearby 
furnace giving off sulphurous fumes. Thus the 
wire is cleared of suspicion of having been defective, 
and the criminal fumes are eliminated. 

This analysis is typical of many industrial "micro
mysteries" that have been solved in the Research 
Laboratory of General Electric. A development 
from methods devised in the fields of biology and 
medicine, microchemistry has become an' indis
pensable servant to industry, with accomplishments 
as great as the quantities with which it deals ar'? 
small. 

With thimble-sized beakers, and test<tubes as small 
as 1/50 of an inch in diameter, the microchemist 
analyzes quantities of material17,000 times lighter 
than a drop of water. He has defined a new unit 
of mass, the gamma, one millionth of a gram. A 
streak of dirt, a smudge, a minute pit mark~aH 
these can be taken into the laboratory with a 
reasonable assurance that the microchemist will be 
able to provide the answer to the problem. 

GENERAL. ELECTRiC 
~ 


