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A LETTER FROM AN ENGINEER TO HIS NEPHEW. a 
" 44 0~— 

Dear Ted :— 4.9 Yew 3 

I got back to the office today from my trip West and found 

your recent letter waiting for me on my desk. Your letters 

have never been particularly frequent, and, naturally, I won- “ 
dered a bit what the motive was that had made you take your 

typewriter in hand this time. When I found out that you are 

finishing your high school course this year, and that you want 

my advice about following an engineering career, I was some- 

what shocked because it made me realize that I am reaching 

“years of diseretion,’’—a little longer and I will be classed as 

“old.’’ I was just getting a start in my own engineering career 

when you came into this world, and here you are yourself, look- : 
ing around for a ‘‘career.’’ 

You say that you are not quite sure that you want to follow 

in your Dad’s footsteps, even though he managed to discover a 

path that led to a fair supply of this world’s goods. You come 

to me, although your Dad would consider the modest pile I have 

laid away rather scanty, and you ask for pointers on the engi- 

neering game. You flatter me by insinuating that my ‘‘posi- 

tion”’ looks more attractive to you than much fine gold. That 

very remark, however, is what leads me to sit down and tell you 

what I think of engineering; I feel that perhaps you are of the 

material of which engineers are made. If the dollar is not your 

only standard for measuring success, there is a chance for you. 

The engineer, you know, is a ‘‘rare bird” in many ways. He 

is a combination of dreamer and builder, of artist and artisan, 

of high-brow and rough-neck, of scientist and business man. 

He must have the vision that enables him to conceive great pro- 

jects, Panama Canals, Eiffle towers, Quebec bridges, East River
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tunnels, air ships, wireless telegraphy, and Iccomotives; and 

he must have the skill and knowledge to build what he has 

dreamed. He must have the spirit of the artist,—the spirit 

that makes him love his work through thick and thin, through 

the lean years and through the fat ones,—the spirit that makes 

him do good work for the simple reason that anything less than 

his best is impossible for him; and he must have the mechanical 

ability of the artisan so that he may know what is good and 

what is bad, and how to achieve the good. He must be able to 

deal effectively with both nature and man in their wild condi- 

tions and command their respect; and he must be just as able to 

turn from the wild conditions and make himself at home in 

. gentler’ surroundings and among people of culture. He must 

: have the spirit that drives him to study continuously, that makes 

him want to investigate uncertainties, and that keeps his mind 

open for new truths; and he must have the hard common sense 

necessary in the successful handling of any big business enter- 

prise. 

It’s a pretty big bill to fill, isn’t it? Of course no engineer 

completely fills the specifications that I have just drawn; we do 

not expect perfection on this mundane sphere. But all engi- | 

neers who stick have more or less of the qualities that I have 

mentioned. If they do not have them they drop out. What 

the profession needs, and what it is just now looking for most 

earnestly, are men of the type I have indicated. You may or 

may not know that we engineers have a feeling that the time is 

coming, and coming soon, when the engineer is going to be a 

pretty important man in the scheme of things. Engineers, as 

a body, are beginning to realize that engineering is concerned | 

not only with the great forces in nature which they are to direct, | 

but also with man, for whose use and convenience the directing | 

is to be done. So the engineer is beginning to study psychology 

and sociology in addition to his mathematics, mechanics, and 

economics. When he has learned to understand men and social 

problems as thoroughly as he understands materials, he will be 

equipped to carry the greatest responsibilities; and when he is 

so equipped, the responsibilities will naturally gravitate to him. 

With responsibility goes power,—power to do good or to do 

evil. We believe that the engineer will use his gifts for good
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and therefore we are anxious to see him acquire the power to 

exploit them. After a pericd of eclipse, during which other 

professions have developed and, for a time, surpassed the en- 

gineering profession in prestige and power, enginecring is com- 

ing back strong. The trend of events is unmistakable. People 

are demanding a more intelligent handling of public affairs 

than practical politicians and near-statesmen have been able to 

give. For instance, many cities in this country have put their 

business affairs into the hands of a ‘‘City Manager;’’ and the 

city manager is usually an engineer. That is natural because 

most of a city’s affairs are engineering matters; pavements, 

sewers, water-supply, and electric light plants are engineering 

works, and people are beginning to realize the folly of allowing 

galoon-keepers and professional politicians to meddle with them. 

In national affairs, much the same condition prevails. The 

engineer, of course, does not expect to occupy all the place there 

is ‘fin the sun;’’ but he is going to emerge from his seclusion 

and do his part, in cooperation with the law makers, medical 

men, business men, and statesmen, to make this a ‘‘great and 

glorious”’ nation. The Day of the engineer is dawning; what 

kind of a day it will be depends entirely upon the vision, wis- 

dom, and energy cf the men in the profession. That is why we 

are locking for the best men we can find to take up the work. 

Like law, medicine, art, or literature, engineering calls for 

self sacrifice if one is to realize its greatest possibilities. To 

some people, self sacrifice makes no appeal. If your ambition 

is to pile up the greatest amount of wealth in the time at your 

command, I would not advise you to be an engineer; if your 

ambition is to lead an easy uneventful life, I would not advise 

you to be an engineer; if your ainbition is to live for yourself 

alone, or for yourself and immediate family alone, I would not 

advise you to be an engineer. If, however, you feel a love for 

building, for creating, for scientific research, and have within 

yourself the power and desire to work with and for your fellow 

men both in and out of the profession, we want you and you 

will be happy to be counted one of a great and honored profes- 

sion. 

But you must be filled with something more substantial than 

a vague longing. That is something that fills a good many
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human breasts. The owner of the breast is apt to mistake it 
for boundless ambition when, in reality, it is nothing but gas 
on the stomach. The test to apply, in case you have such a feel- 
ing, is hard work. If the longing continues and is intensified 
after a month of effort along the chosen path, it is probably the 
real thing; not many longings can stand such a test. Many a 
girl has thought that she would ‘“‘just love to be a trained 
nurse’’ and ‘‘do so much good in the world.’’ It appealed to 
her more than helping mother do the dishes and mend sox; but 
when she found that she was expected, first of all, to learn how 
to keep a sick room clean, and that the mop and the broom play 
an important part in nursing, her vague longing faded rapidly 

and took with it her desire to do ‘‘so much good.’’ The women 
that stick to the nursing game have been through fire and are 
pure gold. Its the same with engineering or any other pro- 
fession. You will have to go through the training process and 
establish a reputation before you will find a man or a company 

that will be willing to hand you a couple of million of dollars 
and say “‘Here Mr. Jellope, take this and build us a bridge 
across the Mississippi.” And while you are waiting for that 
time to come, you will have to spend your time acquiring a 
mastery of mathematics, and mechanics, and physics, and chem- 
istry, and surveying, and many other subjects. 

That matter of mathematics is important. What sort of work 
have you done in high school? I hope that you had a teacher 
who knew math himself and who worked you hard. An en- 

gineer ought to know mathematics so that he can use it without 

thinking about it, just as a piano player uses the piano keys 

without stopping to find the right one. The piano player gives 

his attention to interpreting the music and giving it meaning; 

the engineer gives his attention, not to the mathematics he is 

using but to the problem he is trying to solve. The math is 

only a means to an end. Do you know your math so well that 
when you are faced with a problem your mind simply goes to 

its file, so to speak, and automatically offers you the proper 
method to be used in its solution? You will notice that I say 

an engineer ought to know his mathematics thoroughly,—not 
that he always does. Not many lads, however, are able to get 
through the engineering course of a good school, unless they are 

a nee
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pretty fair at mathematics. Math is a sure test for the fuzzy 

thinker; a fellow can stall and bluff on a good many subjects, 

but not so on math. On that subject his ideas must be crystal 

clear, clean cut, and true, or he will not get along. The world 

is full of fuzzy-wits who think they think. It’s a safe bet they 

“hate mathematics.’? It shows them up. If you like mathe- 

matics, puzzles, and a good detective story, you have the proper 

instincts. 

Next in importance after mathematics comes the use and 

command of the English language. An engineer cannot possi- 

bly do with his own hands, all of the work that he can plan. He 

must work through others. This being so, it follows that he 

must be able to make others understand what his plans and 

ideas are. This he does largely by written specifications and 

spoken instructions. He must, therefore, know how to convey 

his ideas by means of language; it is a necessary thing in his 

business. It is not enough that he know the rudiments of 

speech; he must know how to use language just as accurately as 

he uses his mathematics. He must know the meanings of words 

and how to put them together in a clear and effective manner. 

Ordinary conversation is a pretty low form of language; words 

are used inaccurately and are put together in a confusing man- 

: ner. You, yourself, have probably witnessed cases in which two 

conversationalists have gotten themselves gloriously balled-up 

in an attempt to exchange ideas. In conversation, such con- te 

fusion may seem simply funny; but such a confusion of ideas in 

a contract or in working instructions, may have disastrous con- 

sequences. 

Do not get the impression, however, that an engineer is all 

head. He must have a plentiful supply of physical as well as 

mental energy and that means that he must look after his health 

as carefully as he would look after the health of a prize cow, if 

he had one. Good health depends primarily upon good food, 

sleep, fresh, air, a proper amount of exercise, and suitable cloth- 

ing. A man ought to keep himself ‘in training’’ all the time 

if he wishes to develop himself to the utmost. Bad health is 

a terrible handicap to an ambitious person. A good many 

young fellows take a fool pride in the amount of abuse they can 

heap upon their defenseless physical systems ; they do not seem
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to realize two important things: First, that they are entitled 
to no personal credit for their powers of resistance ; those powers 
are the result of the elasticity of youth. Second, that the elasti- 
city will gradually disappear until a point is reached beyond 
which every abuse will leave a permanent mark upon the sys- 
tem. It is a foolish pride, unworthy of an intelligent being; it 
is as foolish as it would be to abuse a good engine just because 
it was new and clean and could stand up for a time under the 
mistreatment. Develop all the energy,—all the power, possi- 
ble; but develop your self control and judgment at the same 
time that you may use the power intelligently and not waste- 
fully. 

Along with this personal energy,—this ‘‘pep,’? a man must 
. have what we term ‘‘good address.’’ No, that doesn’t mean 

that he must live in the swell part of town; it means that he 
must have an attractive personal appearance and pleasing man- 
ners. You will find it much easier to get along if people like 
to have you around. A person’s appearance indicates his 
‘cleanliness, taste, and care; personal appearance is the first 
-eredential one presents to a new acquaintance and is the basis for 
the first impressions. Good manners are the result of self re- 
‘spect and an appreciation of the other person’s point of view. 
Only an unselfish person can have genuinely good manners; a : 
selfish person often shellaes his naturally coarse exterior with 
a smooth demeanor; but, if you have ever tried to paint a bare 
spot with varnish you know that shellac gives only a smooth 
‘surface, it doesn’t cover the dark spots. You must be genuine 
or your dark spots will show through your good manners. 

Well boy, there is no use rambling on further. I think this 
will give you an idea of the kind of man who is fitted for the 
engineering profession. I wish I knew you better go that I 
could answer your query more definitely. I suggest that you 
come to see me some time soon and we will try to get down to 
cases. If you are the right kind of a fellow, I would feel that 

I was not true to the profession if I did not ‘‘pledge’’ you; so 
T'll he expecting you down here soon to talk this over. 

Your affectionate : 

Uncle Dud. 

ee
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THE COLLEGE OF ENGINEERING". 

Joun G. D. Mack 
State Chief Engineer of Wisconsin 

When engineering again became a recognized profession about 

a century and a half ago, after a lapse of many centuries, it was 

as military engineering. Military requirements and war have al- 

ways demanded from men of science the solution of problems, 

many of which find application later in the arts of peace. A 

separation was therefore made between the field of the military 

engineer and that of the civil engineer, the latter devoting his 

energies to the works of civil life, such as roads, bridges, mills, 

machinery, and power development. 

As these enterprises became more divergent, terms were em- 

ployed to indicate the particular branch in which the engineer : 

was engaged, such as mechanical, electrical, mining, or marine 

engineering. These general classifications have now become 

very finely subdivided. Two years ago the writer listed one 

hundred and thirty-six officially recognized varieties of engi- 

neer®. Doubtless many were overlooked and it is probable the 

number has been greatly increased by the prominent part taken 

by the engineer in the war. This subdivision may tend to con- 

fuse the prospective engineer unless his choice is already made. 

The entire matter, however, is not only far less complex than it 

appears, but is really quite simple, and some thoughts along the 

line of reducing it to lower terms will be of as much value to 

the student who has decided on the special engineering course 

he is to pursue, as to the one whose mind is made up only to 

the point that he wishes to study engineering. 

The practice of engineering rests on solid facts and funda- 
: mental principles. This is true for every one of the many 

varieties of the profession. A large part of the success of an 

engineer is due to his ability to analyze a problem into its basic 

elements, the truth of each of which he knows or can prove. 

He makes this proof by reason and by experience. The portion 

1From “A Booklet of information for Freshmen” prepared by Dean 

of Men S. H. Goodnight, University of Wisconsin. 
2 Wisconsin Engineer November 1916, p. 75. .
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of reason is the principal thing the engineering student gets in 
the four years college course; the portion of experience comes 
later in professional practice. 

A skilled trade is a happy endowment for any man, partic- 
ularly an engineer, to possess, but one large difference between 
the practicing of a trade and a profession is that in a trade the 
same problem is presented over and over again and solved by 
about the same methods, while the successful professional man 
is daily meeting new problems which have to be solved in new 
ways. A profession, such as architecture, engineering, law, or 
even medicine, may be, and often is, practiced as a trade. Many 
instances also come to mind of men who have practiced a trade 
as a profession, constantly studying to devise better and more 
economical methods, at the same time widening their view to 
see and grasp other opportunities. Not the least of the returns 
upon an acquaintanceship with them, has been the pleasure of 
watching these men with no technical school training rise in the 
engineering world by their own efforts. Not one, however, but 
has wished that he might have had this training, for it shortens 
the route and lessens the trials. 

A man studying his way through a mass of technical subjects 
alone is like a man making his way through a strange country 
without a guide. He gets off the track many times; he studies 
his way through books and subjects only to learn at the end 
that they were not the books and subjects he needed and that he | 
has wasted time and energy. If, on the other hand, he goes to 
a good school, he finds laid out for him an engineering course 
that is the cumulative result and orderly arrangement of de- 
cades of study, experiment, and survival,—of changes constantly 
going on to meet changing conditions. 

These changes are made principally in the more highly spe- 
cialized subjects. The general subjects, such as mathematics, 
physics, or chemistry change but slightly, for they are built 
around the facts of science which change only by the slow growth 
of basic knowledge. These general subjects deal with princi- 
ples of scientific reasoning and broad training, which are ap- 
plicable to all branches of engineering. The different engineer- 
ing courses, therefore, have substantially the same basis. 

The work of the freshman and sophomore years is fairly sim- 

i
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ilar in all courses, so that even after two years it is not difficult 

. to change from one to another by taking some additional studies. 

These additional studies, taken in the course of first choice but 

not required in the second, will never be amiss, for something 

from them may be just the idea needed to start the solution of 

a hard problem in the future. Often a graduate from one 
course enters the field of another with success, because he has 

been trained in the solution of engineering problems. 

Assume, however, that a student may decide on the line he 

wishes to follow, even before entering the university,—for illus- 

tration, highway engineering. The college does not offer a four 

years’ course in this branch, but the student will be directed « 

to take the civil engineering course, which provides in the junior 

and senior years a small group of electives especially adapted 

to the profession of highway engineer. These electives the 

student may possibly take, even if he is preparing for some 

other line. Thus the board training of the civil engineering 

course is made to serve as a solid base for highway engineering, 

while it also prepares the graduate for other fields for which 

this course is designed. Similar illustrations could be made 

over and over again, not only with the civil but equally with 

the other engineering courses, the underlying principle being 

that the training of the college of engineering is broad and fun- 

damental, intensive specialization coming with the later pro- 

fessional experience. It is hoped that this explanation will clear 

, up many of the complexities due to the multitude of varieties of 

engineering. 

The College of Engineering offers a four years’ course in each 

of the following five standard branches of engineering, which 

are recognized as such the world over: Civil, Chemical, Electri- 

eal, Mechanical, and Mining Engineering. The general plan 

and purposes of each are described in the Bulletin of the Col- 

lege of Engineering. A few thoughts are worth being reduced 

to writing’and put in plain sight for the prospective engincer 

to observe during his college course. 

Thought 1. The general preparatory subjects, extending in 

part through three years, must not be looked upon as a useless 

and disagreeable task to be accomplished before you get to the 

“real engineering’’ subjects, for these preparatory studies are
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an essential part of the whole. If you neglect them, you will 

scmetime realize to your sorrow that they are just as truly ‘‘real . 

engineering” as some highly specialized technical subject. Sup- 

pose a graduate in practice, who is qualified on the so-called 

technical side, writes a report in such miserable form that his 

superior throws it in the waste basket. Said graduate may be 

in luck if he does not follow his report; in any event he sud- 

denly realizes that one of the most valuable engineering sub- 

jects he neglected in the University was English. Members of 

the engineering faculty have heard this regret expressed many 

times, and it applies with equal force to every one of the general 

subjects. 

Thought 2. Never lose an opportunity to broaden your view 

of the engineering field. As freshman you will attend the 

series of lectures arranged especially for you, but, in addition, 

go to the general engineering lectures whenever your schedule 

will permit. Subscribe to the Wisconsin Engineer. It is run 

hy your fellow students and will help you to keep in touch with . 

the engineering world. Go to the library at regular intervals 

and look over the technical literature. Subscribe for a maga- 

zine in your chosen field, and become familiar with what is hap- 

pening in that field. 

Thought 3. In No, 2 you work alone, but this is not suffi- 

cient by far. Join one of the engineering societies in the college 

and take an active part in its work. In this kind of endeavor 

you will obtain nothing by absorption alone; in order to get 

anything of value out of it you must give much more. 

Thought 4. Do not be so filled with the idea of narrow spe- 
, cialization that you come to regard a student in another course 

as ina world apart. Hunt him out and make him tell you about 

his work; it will be good for both of you. 

Thought 5. One of the startling developments of engineer- 

ing is its increasing grasp of things human; it no longer deals 

with inert materials alone. Above all, therefore, do not forget 

for one minute that you are in, as well as a part of, a great uni- 

versity, and do not fail to take full advantage of its overwhelm- 

ing offers. Use your electives in broadening your outlook, go 

to lectures in addition to those on engineering subjects, meet 

students and faculty outside engineering, read something in the 

rr
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way of literature worth while, get interested in some wholesome 

activity, in substance, use the university for that training which 

will make you at ease even when you happen to be the only en- 

gineer in any group with which you may meet. 

Thought 6. All thoughts along these lines reduce to this: 

Keep ever in mind that you are studying a profession,—one 

which at last has come into full recognition as such. The world 

expects much of the engineer in days to come, therefore make 

. it part of your life to do all within your power, that the world 

may not be disappointed. 
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CIVIL ENGINEERING AND WHAT IT OFFERS 

Lestiz F. Van Hagan 

Associate Professor of Railway Engineering 

The term civil engineering was early used to classify all en- 
gineering work that was not military engineering. Electrical, 
chemical, mechanical, and mining engineering have since that 
time developed and branched off of the parent stem. At the 
present time the term civil engineering ‘‘includes all kinds of 
surveying from the simplest land surveying to the complicated 
and accurate Coast and Geodetie work; the design and construe- 
tion of bridges; extensive and difficult foundations; tunneling ; 
retaining walls, sea-walls, and other heavy masonry; viaducts ; 
ocean piers; lighthouses; wharves; docks: river improvement; 
irrigation ; harbors, jetties, and other waterways; levees; water- 
supply; sewerage; filtration; treatment of. refuse; highway con- 
struction, including roads, streets, and pavements; canals; 
dams; ordinary railways (both steam and electric) ; inclined 
cable railways; gas-works; the general design and construction 
of all plants (steam, electric, hydraulic, and gaseous) ; the gen- 
eral design and construction of cranes; cableways, breakers, 
and other mining structures; the heavier structural features 
of office buildings and other large buildings that carry heavy 
loads; mill buildings; the general problems of transportation, 
quarrying and handling of heavy materials; reinforced con- 
crete constructions of all kinds; and the testing of nearly all 
the materials used in engineering practice.’’ 

An analysis made a few years ago showed that Wisconsin 
graduates from the civil engineering course are distributed 
about as follows: 

Government service .................2. 23 per cent 
Engineering professions ............... 20 per cent 
Manufacturing ........................ 12 per cent 
Railways 0.2... ccc c cece cece ee ceeeeeeeee 12 per cent 
TEACHING scswe tian 65.58 HS Keceenec enon ce 6 per cent 
Non-engineering professions ............. 2 per cent 
Non-engineering work ................. 5 per cent 
Miscellaneous ..............+.0.0.0+-4+. 20 per cent 

The work of the civil engineer is largely in the nature of 
public improvements; he directs the expenditure of the vast 

a
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sums of money which organized society gathers together for the 

purpose of accomplishing what no individual or small group of 

individuals can accomplish alone. It is not surprising that the 

civil engineer finds his widest opportunities in the employ of 

the government. There are no plums in the salary pudding of 

the government employee; the plums are monopolized by a few 

elective and appointive job-holders. Government salaries are 

low compared with what is paid under like conditions in other 

fields. On the other hand there are certain compensating 

features to be considered: There is very little uncertainty about 

the job or the salary; government engineering work is intensely 

interesting and is done under ideal conditions; and the govern- 

ment job carries with it a certain dignity and prestige that is 

often highly valued. 

Government work offers much variety. It includes the sur- 

vey of our land and coasts, river and harbor improvements, ir- : 

rigation projects, the valuation of railways, work in connection 

with the public utilities commissions, and the construction of 

highways. This last .item,—highway construction—is just at 

present, a most important one. The widespread good roads 

movement, which has met with such notable success in the past 

few years, is certain to become one of the most important fact- 

ors in our country’s progress. The nation is now spending 

$400,000,000 annually on roads and pavements. The road pro- 

gram of Wisconsin provides for 30,000 miles of improved high- 

ways. Although in the past much of the highway work has 

been done by untrained men, the resulting waste is having the 

effect of creating a strong demand that the work be turned over 

to competent engineers under the direction of state highway 

commissions. No other field of engineering presents today a 

better opportunity for public service than is offered in highway 

engineering. 

Under the head of engineering professions in the above list, 

we have grouped the men who are in private practice,—the so- 

called consulting engineers—and the men who are engaged in 

contracting. The men in this group receive the highest incomes 

among civil engineers. The opportunities are very great and 

success is limited only by ability. 

Manufacturing does not offer the same enticing field to the
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civil engineer that it does to the electrical, the mechanical, or 
the chemical. Still there is a considerable demand for the 
civil engineer either as executive or as a sales engineer. This 
field offers much undeveloped opportunity. Of our graduates 
who are engaged in manufacturing, more than one-quarter are 
in executive positions. 

The railway field is not so important just at present as it was 
twenty years ago but even at the present time the term ‘‘civil 
engineer’’ and the idea ‘‘railways’’ are clesely connected in the 
public mind. We usually think of the civil engineer as build- 
ing a railway bridge or surveying a line somewhere out in the 
wilderness. But railways no longer constitute the greatest 
civil engineering tasks; they have competition from many sour- 
ces, notably from highways and from water-power projects, so 
that now only twelve per cent of our graduates go into this field. 
Railway salaries are comparatively low, and the work, while al- 
ways interesting, is very exacting. The railway business, how- 
ever, is a gigantic one and the opportunities are there for the 
man who can stand the discouragements that at present attend 
the early stages. Some of the best known civil engineers of the 
country are engaged in railway work. The man going into the 
railway field should study Transportation and not simply rail- 
way engineering. 

A large part of the work of the civil engineer is of such a 
, nature that it is hard for him to have a fixed residence. He is 

often the pioneer of civilization and industry, and must needs 
work in the wilderness. He is often a wanderer from job to 
job, and from country to country. A lawyer or a doctor can 
pick his town and settle down; the biggest problem the civil 
engineer has is to find time and opportunity to raise and edu- 
cate a family. But they do it and the tribe increases, both in 
numbers and in understanding, and takes pride and joy in the 
work. 

0
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SHALL I TAKE A CHEMICAL ENGINEERING COURSE? 

‘ Orro L. KowaLKe 

Professor of Chemical Engincering 

What is a chemical engineer? A chemical engineer must be 

both a chemist and an engineer; he must be able to apply his 

chemical knowledge to chemical processes; he should be the in- 

: telligence department of his industry. His job is to so control 

manufacturing processes that all waste is eliminated and all 

by-products are utilized. It is the chemical engineer who found 

a way of getting for America the potash which formerly came 

from Germany. He recovered it from the waste dust in the 

cement industry; he got it from the dust in the iron blast fur- 

nace; he converted a waste product into potash valued at $300 

aton. When the tremendous increase in automobiles threatened 

. a famine in gasoline, the chemical engineer came to the rescue 

and devised new ways of converting heavy oils into low priced 

gasoline. When sulphuric acid was needed in England for 

explosives, an American chemical engineer built plants aggre- 

gating 25 square miles in area. The tars and oils obtained in 

the manufacture of gas the chemical engineer splits into mater- 

ials indispensable for the manufacture of dyes, medicines, 

phonograph records, and paints; the tar valued at a fraction of 

a cent a pound is converted into dyes valued at $1.50 per pound. 

The American manufacturer is keenly alert to use all his prod- 

uets. The new opportunities and commercial possibilities are 

; endless. 

Who employ chemical engineers and what sort of jobs are 

available? This question may be answered by describing what 

some of the graduates from the chemical engineering course at 

the University of Wisconsin are doing. They are engagéd, 

among other things, in the manufacture of paper, iron and 

steel, dry batteries, metals and alloys by the electric furnace, | 

refining crude oil, glassware, illuminating gas, chemical ma- 

chinery, tar products for roofing and pavements, coal tar dyes, 

paints and varnishes, rubber goods, and fine chemicals of vari- 

ous kinds. The graduate-is usually placed in the laboratory and
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given a chance to learn the business from the ground up. His 

advancement will depend upon the ability he shows and the re- 

sults he obtains. Some of the graduates are in the operating 

departments of the factories as managers, superintendents, en- 

gineers, and chemists; some are salesmen of chemical machinery 

and chemical products; others do pioneer experimental and de- 

velopment work to perfect new processes. There are also many 

opportunities for chemical engineers on the staffs of state pub- 

lie utility commissions as inspectors and engineers; the Federal 

Government in the various bureaus, such as the Bureau of Mines, 

Bureau of Standards, and the Bureau of Agriculture, employs 

many chemical engineers in metallurgy, clay products, chemical 

manufacture, ete. The Government is now in great need of 

men with chemical training to work on war problems, for it is 

here that such men can play a most important part. 

What is the outlook for the future? The opportunities for 

chemical engineers will become increasingly greater. A great . 

many chemicals and other products formerly made in Europe 

are now made successfully in this country in factories costing 

large sums of money. Fine chemicals and dyes exported from 

this country in 1917 represented a value more than six times 

greater than that exported in 1914. Secretary Lane of the De- 

partment of Interior reports that the increase in the capital in- 

vested in the chemical industries in this country in 1915 was 

65 millions, in 1916 it was 99 millions, and for the first eight 

months of 1917 it was over 65 millions. Such investments mean 

permanent industries. When peace is restored, the American 

manufacturer must have more men trained in chemistry and 

engineering to meet the competition from Europe where the 

chemical industry was highly developed. Everything possible 

is being done to strengthen the position of the American chem- 

ical industries. This means that many chemical engineers are 

needed for the future.
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OPPORTUNITIES FOR THE ELECTRICAL ENGINEER 

Joun R. Price 

Assistant Professor of Electrical Enginecring 

These strenuous times are causing remarkable changes in the 

engineer’s position in the world,—changes which predict a po- 

sition for him dreamt of only by the optimists of the past. So- 
ciety is coming to a realization of the fact that the right kind 

of engineering training tends to impart the mental balance, the 

analytical power, and the judgment in weighing the various 

elements of a problem that are so essential to correct solution. 

An unprecedented demand for men of engineering training 

seems assured. 

This is especially true of the electrical engineer. What a 

. different world we would live in were it not for wireless com- 

munication, the telephone, the telegraph, the electric motor, the 

storage battery, and the electric light,—all developed and per- 

fected by electrical engineers of the recent past. 

Vast numbers of men trained in the electrical science are re- 

quired for the operation of the various electrical apparatus 

during the war, and greater numbers will be required after the 

war by the electrical manufacturing companies, by the railways 

and central stations, by the telephone and telegraph companies, 

and by the many industries, such as steel mills, mines, electro- 

chemical plants, etc., that use electrical power in ever-increasing 

quantities. All of these industries will require electrical engi- 

neers in their sales engineering, manufacturing, operating, de- 

signing, or research departments. At the present time the op- 

portunities for the future graduate appear to be numerous and 

varied. It seems impossible to picture too rosy an outlook. 

But all men cannot be engineers, and fewer still can he elec- 

trical engineers. Young men who have the problem of their 

career before them to decide and are contemplating a course in 

electrical engineering should very properly ask: ‘‘Have I had 

a suitable preliminary training, and am I temperamentally fitted 

to become a successful electrical engineer ?’’ 

Too often the choice of a career in life is made by the young 

man because of the supposed larger salaries of this or that pro-
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‘ fession, rather than because of a real liking and natural ability 

to do the kind of work involved. The student who is contem- 

plating a course in electrical engineering should assure himself 

that he has an inclination for the work. A liking and mental 

aptitude for mathematics is very desirable, as it makes the 

mastery of electrical theory much easier. Again, the true en- 

gineering mind is characterized by a highly developed creative 

imagination. 

If one is certain that he has a natural inclination for the 

clectrical science, the question of salary need not be considered, 

for it is undoubtedly true that the incomes of electrical engi- 

neers compare favorably with those of men of equal ability in 

other professions. 

Graduating from an engineering course does not insure suc- 

cess, but it does unquestionably offer opportunity. What more 

ean fairly be asked? In the electrical engineering profession, 

the demand for graduates who have conscientiously applied 

themselves is far in excess of the supply. Final success will de- 

pend in great measure upon the extent to which the student 

improves his opportunities while in college. 

| 
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THE WORK OF THE MINING ENGINEER 

R. S. McCarrrey 

Professor of Mining and Metallurgy 

The work of the mining engineer which, broadly speaking is 

the extraction of mineral from the ground, and its preparation 

into a marketable product, may be divided into three separate 

parts,—mining geology, mine engineering, and metallurgy. 

These three fields though closely related require a distinct train- 

ing and it is hardly probable that one man can become proficient 

in all branches. 

The work of the mining geologist takes up the geological ex- 

amination of new areas and the detailed study of the geological 

conditions to obtain data for the future exploitation and devel- 

opment of the economic resources. The geologist is very often 

retained during the mining operaticns to continue geological 

studies of the structure and genesis of the ore bodies, and some 

of the most important work of our graduates is in this line. 

After a deposit of mineral has been discovered and prospected, 

it is then necessary to extract the mineral economically. Just 

to give an idea of the magnitude of certain operations of this 

kind, it might be stated that the excavation in the Mesabi iron 

district, and this only in one mining district in the United 

States, was vastly in excess of the excavation for the new Pan- 

ama Canal when the latter was at its maximum, and was done, 

too, under the economic limitation that the work must be 

carried on at a profit—a limitation that did not prevail at the 

Panama Canal. Some of the larger copper producers handle 

enormous tonnage daily. The Utah Copper Company produces 

25,000 tons every 24 hours, which shows that large operations 

are not confined to the iron producers. Our graduates who are 

in the mining part of the work, are now employed in various 

iron, copper, lead, and gold and silver camps of the United 

. States, and as the mineral development of the past few years 

has been tremendous it is absolutely impossible to commence to 

supply the demand for graduates in this line. 

The metallurgist takes the ore after it is brought to the sur- 

face at the mine and concentrates and separates the valuable
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constituents and puts them into a condition in which they are 
readily marketed. He must be a trained chemist as well as an 
engineer, and, as all the metallurgical industries are very 
technical and becoming more so thus requiring the services of 
technically trained men, the opportunities for young graduates 
in this line also are very great. It has been impossible to sup- 
ply the demand in this field. 

After the war is over, during the reconstruction period, a 
great amount of metal will of necessity be used; the mineral 
industry is not going to feel any depression when peace comes 
again. If anything, the demands will be increased and with 
them the opportunities will increase for the men who are tech- 
nically trained in these industries. 

A mining engineer has probably the most general training 
given in any of the specialized engineering courses, for, in ad- 
dition to all the fundamental engineering courses, he must have 
a thorough chemical course and intensive work in geology, min- 
eralogy, mining, and metallurgy. As it is impossible to cover 
all the various activities of the mining industry in one course, 
we have three options under mining engineering,—the geolog- 
ical, the mining, and the metallurgical embracing generally the 
fields which are outlined above. 

Next to agriculture, mining is the most important industry 
in the world, and steel making is the most important manufac- 
turing business. The outlook for technically trained engineers 
in these industries is better than it ever has been, not only on 
the purely technical side, but also in operation and executive 
charge of mines, mills, and metallurgical works. 

The Crew f 
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WHAT ENGINEERS THINK OF ENGINEERING 

The opinion of the man who is in the thick of things always 

commands attention and carries weight. In response to a re- 

quest from the editors, a few of Wisconsin’s many sons have 

paused in their work long enough to present their views in re- 

gard to the opportunities now existing in the engineering field 

and the type of man that is best suited to be an engineer. Their 

words will be read with profit by every young man who is leav- 

ing high school this year. 

Onward Bales: Choose your occupation in some line of em- 

ployment you think you would like to follow. If you have no 

liking for any particular kind of work there is no occasion for 

you to make a choice; just take what comes to you and do what 

other people require of you. Many young men have asked me 

for advice about their life work and I have been surprised to 

find they were not aware of any special liking for any partic- 

ular occupation, seeming to think it should be handed out to 

them in the same way as other blessings they are accustomed 

to receive. J was surprised at this because from the time I was. 

a dozen years old I had my mind fixed on the trend of what I 

wanted to do in this world, and I have followed my desire in 

the same direction from boyhood to old age. I may now tell 

you that while I have at no time displayed any particular tal- 

ent nor made any notable achievement, I have accomplished 
my idea of success, my life has been happily employed, and I 

still hope to be in the harness, though at a slackened gait, until 

I die. Perhaps my acquaintance with you does not justify so 

intimate a statement, but I am interested in you and I know the 

narrative of personal experience is more weighty than formal 

advice. Thinking this subject over, I believe the reason most 

young men do not know what occupation to choose is that they 

*Onward Bates, hon. C E., ’97, is a member of the contracting firm 

of Bates and Rogers of Chicago, a firm that has handled many of the 

biggest engineering jobs in the central and western parts of this 

country. He is a member of many engineering societies, among them 

the American Society of Civil Engineers of which he was president 

in 1909. 

.
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have not really tried to find out, and that each can determine 

better for himself than any one else can if he will only set him- 

self to the task. I really believe that some time and effort spent 
in observing, reflecting, and experimenting on this choice will be 

of more use to you than to take a haphazard chance in the Uni- 

versity, expecting it to locate you, and I say this while remem- 

bering the fact that your university instructors will be your 

best advisers when you have matriculated. 

Suceess is largely a matter of estimation, depending upon 

the assumptions with which you begin your calculations. If 

the acquirement of large sums of money with its corresponding 

influence and responsibilities is your idea of success, then avoid 

all professions and take up some line of commerce or industry. 

This course is honorable and useful; you cannot use more than 

a limited amount of money for food, clothing, and shelter, and 

more than this amount, if acquired and properly used, will, in . 

direct and indirect ways, add to the wealth and prosperity of 

| others. There is no reason why you should not go in for wealth | 

if that is your ideal of success; if you do succeed in that line, 

it will give you enlarged opportunities for exercising good citi- 

zenship. My idea of success if for one to spend his life,—all of 

it, actively and usefully in an occupation which in its nature is 

agreeable to him; to raise a family, living with them in moder- 

ate comfort with enough trials of all kinds to solidify his char- , 
acter; and, when he dies, to leave a good name and enough of 

this world’s goods to provide for the necessities of those depend- 

‘ent upon him, but not enough to be a temptation and an injury 

to them. As I have already tried to tell you, any profession or 

business offers that opportunity, and this leaves you free to 

choose one to your liking. 

Tf you have a natural disinclination for work, or have adopted 

the idea, common to present day reformers, that work is a hard- 

ship which is to be avoided, then by all means keep clear of en- 

gineering which offers nothing of value to those who shun work. 

T think better of you than to put you in that class, so let me 

give you some cardinal principles: 

Work is a blessing as well as a duty to God and to your neighbor. 

Work is a necessity for your health, your happiness, and your self- 

respect.
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All necessary work is henorable. 

Any work you put your heart into is enjoyable. 

Work, faithfully and persistently performed, in any legitimate oc- 

cupation will be crowned with success. 

Every proper occupation offers inducements to good workers, for 

whom there is always room with promise of reward. 

Do not take up engineering unless you mean to follow it with 

work and study while you live. The profession has recently 

come into its right place; any one who reads the newspapers 

must know this is the engineering age. The demand is for good 

men and for no others; unless you are a good man keep out of it, 

or you will be run over and left by the wayside. Engineering 

offers plenty of work, hard work, lots of preparation, waiting 

for the rewards perhaps a long time; but for such as make good. 

the rewards are sufficient. If you love the profession it will re- 

pay you manyfold. I have not space to write in detail about 

it and so I repeat to you the advice of the Apostle Paul to the 

Philippians: ‘‘Think on these things.’ 

Ray Palmer; It is the writer’s belief that opportunities to- 

day for the technically trained engineer have never been equaled. 

This is true of the technical engineer, not only for purely en- 

gineering pcsitions, but for the larger field of management. 

The honest and broad minded engineer is being continuously 

demanded for responsible positions in most lines of industry. 

With the engineer’s technical training, which tends to develop 

the ability intellectually and economically to solve operation, 

maintenance, and construction problems applicable to almost 

every kind of industry, and with his capacity for handling men, 

he can and does today fill many very responsible positions in- 

volving constructive management. 

To be permanently successful, every line of large industry 

needs economical management which the technical engineer, 

after he has rounded his career with a business training, is bet- 

ter able to give than most other professional men, A }usiness 

training, resulting in the development of a sound judgment, is 

1Mr. Ray Palmer, President of the New York and Queens Electric | 

Light and Power Company of New York, was graduated from the 

course in electrical engineering in 1901.
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an essential factor in the career of nearly every successful man, 
and it is my belief that capable engineers with sound judgment 
today have more and better opportunities to advance to promi- 
nent positions and go even to the top of their industry than 
heretofore. Those who have control of industry recognize, 
more than ever before, that the physical conditions and the net 
results of their business depend mainly upon good executive 
management, and that managership positions are better filled 

- by technically educated men than otherwise. Without ques- 
tion most men with an engineering education’ for a foundation 
will succeed in the world of affairs, if they have a liking for 
mechanical work, a love for doing things—accomplishments,— 
and a proper share of ‘‘stick-to-it-iveness’’—perseverance. 

Cart Hambuechen:' In reply to your letter requesting my 
views on (1) opportunities open to the enginecr (2) the type of 
man best fitted for an engineering career, wish to say that I find 
it rather a difficult task to outline this briefly in a short letter, 
because to my mind engineering covers such a broad and varied 
field. The modern tendency now is to call any person an en- ‘ 
gineer who produces results. The Engineer is in the eye of the 
public today, and they have observed that a man with engincer- 
ing training is hest qualified to keep pace with the march of 
progress. 

If I were again graduating from a high school, expecting to 
attend a University, I would give the following factors careful 
consideration in choosing my future career: First—What are 
my natural inclinations? Second—What physical qualifica- 
tions have I that fit me for this profession? 

The professions open to a young man may be classified in the 
following manner: Engineering, Scientific, Medical, Legal, Lit- 
erary, Commercial, Art and Music. It will be noticed that En- 
gineering occupies a peculiar position in this group in that it is 
practically an entering wedge for all other professions, art and 
music naturally being excluded. A scientific education might 
possibly lead into engineering, but a man with a medical, legal, 

*Carl Hambuechen, e ’99, E. E. ’01, is Assistant Manager of the 
American Carbon and Battery works of East St. Louis, Ill. 
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or any other professional training is not apt to drift into engi- 

neering. This leads to the conclusion that a person with an en- 

gineering training does not have to follow pure engineering, but 

that his training is useful in many other lines and is a founda- 

tion or stepping stone for other professions. 

We practically have two classes of engineers: First, the the- 

oretical engineer, who only deals with pure engineering prob- 

lems, and, second, the engineer who wishes to deal with manu- 

facturing problems and executive work. Both of them require 

a knowledge of engineering. The second class produces Patent 

Attorneys, Purchasing Agents, Manager of Manufacturing En- 

terprises, Technical Salesmen, Efficiency Experts, Technical Ed- 

itors and Corporation Attorneys. 

If my selection was theoretical or pure engineering, I would 

take up as many subjects as I could carry through my college 

career. Although it sometimes appears that a study has no 

particular usefulness, in later years this particular study may 

be the most useful, and a student can take it for granted that i 

the study would not be listed in any engineering course if the 

engineering faculty had not deemed it advisable to offer it to 

the student. If on the other hand I wished to follow engineering 

to obtain an executive position I would take, besides my regular 

engineering work, a number of side studies such as economics, 

business management and the like. 

In choosing a career we do not want to lose sight of the phy- 

sical qualifications. For example: If a young man finds that 

he has a particular liking for mineralogy he might come to the 

conclusion that he would like to be a mining engineer. But he 

might be a frail individual and his physical makeup would make 

it practically impossible for him to stand the hard-ships of out- 

door life. This young man naturally would waste his time tak- 

ing up the studies of the mining engineer. A similar process 

of reasoning can be applied to other engineering professions. 

In conclusion I might say that an engineering education gives 

the young man the best training he can obtain, a training that 

never is wasted because he can apply it to many other fields. 

He has been thoroughly trained to analyze and reason correctly, . 

which practically means that he will have a successful career.
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James F’. Case! It is no easy task you have set me for in ef- 

fect you are asking me to advise you in your choice of a career. 

I can only present the impressions gained from my own experi- 

. ence, in the hope that they may help you in making your own 

decision. 

You ask (1) What are the opportunities open to the engi- 

neer, and (2) What type of man is best fitted for an engincer- 

ing career. Right here I am tempted to reverse the order of 

your questions, for what good, may I ask, are the opportunities, 

if you are not the man to grasp them. 

Engineering is a very broad term, and I need not tell you 

that the present is becoming an age of specialists. The ground 

work of the various branches, however, is nearly identical, and 

opportunity will probably influence your choice of a special 

field. 

The present world struggle is a war of engineering, and though 

its object is destruction, there is much to be learned and ap- 

plied to constructive éffort in normal times. First of these is 

the problem of transportation, and in this field I believe you 

will find a great opportunity for the engineer. Due to high con- 

struction costs and unsettled financial conditions, railroad work 

has been confined to maintenance essentials, and no new con- 

struction has keen undertaken. Existing lines have been over- 

taxed, and congestion has resulted. Peace will certainly be 

. followed by a huge construction program, and engineers will be 

in demand. Furthermore, the United States has at last turned 

its attention to overseas transport. We are now building ships 

on an unprecedented scale and by revolutionary methods. The 

plan of quantity production of standardized, fabricated ships | 

is purely the development of the American engineer. With it | 

must come harbors, docks and yards, terminals and cargo hand- 

ling methods, all of which bring countless opportunities to the 

profession. If the United States is to take and hold a domin- 
ant position in ocean transport, it must be done by economies 

in motive power and operating costs. Internal combustion en- 

Major James F. Case, c ’90, one of Wisconsin’s most loyal alumni, 

. is Chief Engineer of the American International Corporation. It is 

this Corporation upon which the country depends for the creation of 

enough ships to beat the submarine.



The WISCONSIN ENGINEER 293 

gines are susceptible of great improvements. The higher paid 

American seaman must do his work in competition with the for- 

eigner through the aid of labor-saving machinery. This is the 

special field of the American engineer and the opportunities are 

many. I have emphasized this particular field because I am 

myself engaged in it and its imperative necessity of better trans- 

portation facilities is evident. In the general field of engineer- 

ing, it seems hardly necessary to refer to the opportunities of- 

fered in the development and transmission of electrie power, 

either from steam or water power; nor in water supply, sanita- 

tion or irrigation. They are too well known to need comment. 

Structural engineers have an opportunity to cooperate with me- 

tallurgists in the development of new materials and alloys of 

less weight and greater strength, for dead weight at present 

‘ limits our efforts. : 

Now in every field, remember that the engineer is not confined 

to design and construction. His education and training should 

fit him for organization and management, and here he will find 

unlimited opportunities. Your second question as to the type 

of man best fitted for an engineering career calls for genuine 

self analysis. Are you really attracted to the profession and. 

can you put your heart in it? Engineering, like any other pro- 

fession, calls for continuous application. A college education 

is but a primary kit of tools, to which you must add as your 

skill increases. Constant study and application are essential. 

The engincer must approach his problems with an open mind ; 

must collect his data carefully; array it logically, and draw his 

conelusions judicially. His success cannot always be measured 

by financial reward. Personal satisfaction in accomplishment 

weighs equally with it in measuring results. Enthusiastic de- 

votion to the profession will surely bring recognition and re- 

ward. 

If in this very brief synopsis you find something of help in 

making your decision, I shall be more than satisfied. 

|
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TO THE HIGH SCHOOL SENIORS 

You find yourself, at the end of your high school course, 
faced with the problem of deciding whether or not to continue 
your education, which school is best suited to your needs, and 
which, of the many ecurses offered, is the cne for you to choose. 
The men behind the Wisconsin Engineer, acting in the knowl- 
edge that many of you are fitted to succeed as engineers and to 
forward the profession and find happiness in it, have endeavored 
to bring together in this number of the magazine such material 

CO
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as will, in their opinion, help those of you who are attracted 

to engineering to make your decisions wisely. There igs no de- 
sire to attract men who are unfitted for this particular line of 

endeavor; there is, however, a desire to bring to the University 

of Wisccnsin, strong, hardworking, earnest men. 

THE BULLETIN OF THE COLLEGE OF ENGINEERING 

Those who are interested in engineering should write to F. E. 

Turneaure, Dean of the College of Engineering, and request a 

copy of the Bulletin of the College. This bulletin is sent free 

of charge. It contains information in regard to entrance re- 

quirements, the curricula of the various courses offered in the 

college, and a brief description of the various subjects that are 

taught. 

TO PROSPECTIVE ENGINEERS 

It has been found, at the University, that a large number of 

freshmen engineering students are handicapped every year, by 

their failure to start their work on schedule time. Considerable 

time and trouble will be saved to the student if he will observe 

the following suggestions. 

You prospective engineering students who intend to enter 

the University of Wisconsin, should not fail to fill out an ap- 

plication sheet for the College of Engineering while you are 

still in high school. If your principal makes no announcement 

of this, ask him about it. In connection with this application, 

make sure that your high school credits are- forwarded to the 

University. It will save you considerable trouble if these are 

at hand when you register. 

Try to register at the University at the earliest possible date. 

First go to the Registrar’s office, then to the office of the Assist- 
ant Dean who will assign you to an adviser. Your adviser will 

direct you, and inform you concerning anything about which 

you are in doubt. Do not hesitate to ask him for any help which 

you desire; he will take a personal interest in you, and will as- 

sist you at all times. Pay all your fees to the University Bur- 

sar before your classes start. Having done this, you will be 

| 
|
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able to obtain your cards for every class which you attend, and 
you will then be able to enter classes without loss of valuable 
time. 

If these preliminaries are attended to during the first day or 
two of registration, you will have left a little time in which to 
get acquainted with your new surroundings. You will have 
also the satisfaction of knowing that you have made a success- 
ful start in the work which lies before you. R. B. B. 

HERBERT HOOVER SAYS— 

At the request of a member of the staff of the Wisconsin 

Engineer, Herbert Hoover, United States Food Administrator, 

has given his opinion in regard to the increasing need in this 

country for technically trained men, as follows: 

The war has brought out more clearly than ever the need of 

trained men to solve the complex problems of civilization. The 

training of the mind that comes from completing a technical 

course is of the greatest value in meeting new situations. 

The work of the engineer is basic. Our modern method ot 

living requires us to accept his work and to insist upon his train- 

‘ing being sound and satisfactory. Our bridges, our high build- 

ings, our sewer systems, our railroads are vital and they have to 

be in the hands of experts. 

There will be many opportunities for the graduates of recog- 

nized colleges of engineering in the government service during 

and after the war. I would particularly urge upon all those 

entering upon a course of engineering to see that their general 

training is liberal and that their special training is as good as. | 

can be obtained. The engineer must have wide training and 

understanding if he is to take the place to which he is entitled. 
I trust that the efforts of Prof. Slichter in this direction will 

result in securing greater registration in our engineering and 

technical colleges. 

Yours faithfully, .. 

Hersert Hoover. 

eee
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SUCCESSFUL WISCONSIN : 

eee ee a . 

MAGNUS SWENSON, (Met. E. ’80, M. S. ’83, M. E. ’98), 
now Chairman of the State Council of Defense and Federal Food 

1 vy - Administrator for Wisconsin, 

2 y should serve as an inspiration 

i to all present and future engi- 

7 neers. If the details of his 
varied experiences could be 

| ; -s written they would read more 

\ wd like a romance than a chapter 

» me from real life. Unfortunately 

| = f) the space allotted will permit 

y eg of only a brief outline. 

a, es In 1868 he left his native 

: \ land, Norway, in a sailing ves- : 

sel, bound for America... The 

voyage was long and tempest- 

ox ous. It lasted twelve weeks, 

\ Ke | during which time, twenty-two 

a " of the sixty passengers died 

Oy of starvation and exhaustion. 

| = =! The ship finally landed at the 
island of Anticosta, at the mouth of the St. Lawrence river. 

From there the ship was towed to Quebec where the passengers 

were landed. No friends were there to welcome him; even the 

skies were dark and foreboding ; and a thunder storm was raging 

such as Magnus had never seen nor heard in Norway. He now 

found himself a stranger in a foreign land, unable to speak a 

word of its language. His assets were a few personal belongings 

in a little wooden chest, barely enough money to take him to his 

destination, and a never failing optimism and courage. He was 

bound for Wisconsin and in spite of the hardships of the ocean 

voyage he again tock passage on a boat, up the St. Lawrence 

River and thru the Great Lakes to Detroit. It was a freighter 

and at night he curled up en the deck and slept like a little 

soldier. From Detroit he went to Chicago by rail and then on 

to Wisconsin.
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After spending a short time in the public schools, to learn the 

language, he went to work in the blacksmith shops of the Chi- 

cago and Northwestern Railway, at Janesville. While engaged 

, in sharpening tools for the workmen building a steel bridge 

across the Rock River, this wonderful piece of construction work 

so impressed itself on his mind that he was fired with the ambi- 

tion to become an engineer. He sent for a catalogue of the Uni- 

versity of Wisconsin, and after preparing as best he could by 

himself and at evening school, he came to Madison, for ‘‘Com- 

mencement’’ on June 20, 1876; but, to his surprise, he learned 

that the ‘‘Commencement’’ announced in the university cata- 

logue meant the end of the school year—not the beginning of it— 

and that he must wait until September to begin his university 

course. 

With what money he had saved, and what he could earn after 

entering the university, he was able to pay his way, and he grad- 

uated four years later, with the highest honors, in the course of 

Metallurgical Engineering. For three years following he was 

instructor in Chemistry at the University of Wisconsin. 

About this time the United States Department of Agriculture 

offered a prize of $2500 for the best paper on the chemistry and 

manufacture of sugar. This prize Mr. Swenson won, and with 

it came an offer of the management of a large sugar factory in 

Southern Texas. He was engaged in this work for several years, | 

and during this time he made many improvements in sugar 

machinery and processes. During this same period he was en- 

gaged by the United States government as an expert in the 

sugar industry. 

In 1889 he began the manufacture of special machinery for 

sugar and for other chemical industries. Three years later he 

moved his manufacturing plant to Chicago, and here his atten- 

tion was immediately turned towards saving the waste products 

in various lines of chemical manufacture. He personally visited 

all the largest plants in the country and induced the owners to 

install waste saving appliances. ‘‘Save the Waste’’ has always 

been his motto and his technical training as a chemist and me- 

chanical engineer, together with a fertile brain, enabled him to: 

produce many valuable conservation devices. His principal 

work was improving the processes and designing and construct- 

ing machinery for the manufacture of cane and beet sugar, 

a
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sugar of milk, glycerine, soap, caustic soda, paper pulp, glue, 

fertilizers, and for many other lines of chemical work. 

In 1900 he sold his plant to a New York company and moved 

back to Madison, Wisconsin, in order to give his children the 

benefit of an education from hig Alma Mater, and to take a well 

earned rest. 

However, an active mind such as his, and an ambition to make 

his life count, did not permit him to stay long idle, and soon he 

became interested in the enormous power going to waste in the 

Wisconsin River. Within the last few years he has financed and 

built the two largest hydro-electric power plants in Wisconsin, . 

located at Kilbourn and Prairie du Sac. From these plants the 

electric current is transmitted to Milwaukee, about 70 miles dis- 

tant, to Madison, and to many other towns in Southern Wiscon- 

sin. The coal saved by these two plants amounts to over 200,000 

tons annually, and is of special significance now on account of 

the war. . . 

In 1912 he assisted in organizing the Norwegian America 

Line, a steamship company in which he is a director; and the 

following year he visited Norway for the first time since leaving 

there as a boy. He went on the maiden voyage of the first steam- 

ship built for the company, and he was received by the highest 

officials of the government in recognition of his valuable assist- 

ance in establishing the first direct and regular steamship service 

between Norway and America. 

For several years Mr. Swenson was Chairman of the Nxecutive 

Committee and also President of the Board of Regents of the 

* University of Wisconsin. He was also Chairman of the Execu- 

tive Committee of the Capitol Commission of Wisconsin and 

gave a great deal of his time freely, for several years more, to 

the work of building our beautiful capitol. 

Since the war started he has given his entire time to state and 

federal war work as Chairman of the state Council of Defense, 

and Federal Food Administrator for Wisconsin. Here again he 

jis trying to ‘‘Save the Waste’? and Wisconsin is recognized in 

Washington as one of the most efficient states in the matter of 

food conservation, and in all patriotic activities. 

Mr. Swenson possesses those qualities that go to make up a 

sturdy and loyal citizenship. He loves America and never tires 

of speaking of her as the land of opportunity for those who 

have vision, and are not afraid of hard work.



WITH THE COLORS. 
It is desired to leave a record, as complete and accurate as possible, 

of the response made to our Nation’s call in this hour of need, by the 

students, the faculty, and the alumni of the College of Engineering. 

We most earnestly hope that you will give your assistance and coéper- 

ation toward this end. Bits of news, extracts of letters, photographs, 

and material of a similar nature will be welcome and should be given 

to some member of the Staff, or dropped into the mailbox of THE 

WISCONSIN ENGINEER, addressed to WITH THE COLORS. Let- 

ters and photographs will be returned undamaged. 

By Loyau 8. Baker 

HONOR ROLL (SuppueMentary) 
ANDERSON, VICTOR, m ’08, is a lieutenant in the 314 F. A. at Camp 

Lee, Va. 

BALSLEY, HENRY, c ’09, is lieutenant in the 24th Engineers, in 

France. 

BENNETT, JOSEPH G., senior civil, Asst. Paymaster in the Navy, has 

been ordered to report, on April 1, at the Great Lakes Station. 

DODGE, CHESTER C., e ’17, is in the Signal-Corps, stationed at the 

Great Lakes Training Station. 

GRANT, EUGENE L., ¢ 17, advises that he did not enter the R. O. T. 

C. as he had planned to do. Instead he enlisted in the Naval Re- 

serve as a 2nd class seaman, and on Feb. 25, went into training at 

the Municipal pier at Chicago. He expects to go shortly to Pel- 

ham Bay, N. Y., where there is a camp of 10,000 men. 

JAMES, BURTON E., junior mechanical, is with Base Hospital 22 

His present address is Auditorium, Milwaukee. 

LINDEN, JOHN F., freshman mining, has been called on the draft and 

ordered to report to Fort Worden, Washington. He will probably 

be in the heavy artillery. . 

McDONALD, HARRY L., ¢ ’04, is a captain in the U. S. Reg. Engrs. 

at Animas, N. M. 

POLACHECK, STANLEY, ex-’18, has recently been appointed Navigat- 

ing Ensign in the Naval Reserve. 

RAU, HAROLD L., min ’16, 8rd R. O. T. C. at Camp Custer. 

ROWELL, L. D., e ’01, assistant professor of electrical engineering at 

Purdue, is now a captain. He is at Washington, D. C. 

WEAVER, WARREN, C. E. ’17, is in the Science and Research Divi- 

sion of the Signal Corps. 

Bob Johnson, ¢ 717, who is now a Lieutenant in the Engineer 

Corps, has had charge of the building of a set of miniature 

trenches for use at Camp Custer, Mich. <A description of the 

work is given in a Detroit paper: 

a ee
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One group of engineers, under Lieutenant R. C. Johnson, has 

this winter constructed a plaster model of the whele trench sys- 

tem, perfect in detail of contour and topography to the work al- 

ready done. This model, built on a ground scale of 1 to 100 feet 

and a vertical scale of 1 to 25 feet, enables the engineers to show 

in a space 6 by 8 yards what actually represents 600 to 800 

yards. 

: The trenches are complete in every way, with their barbed 

wire entanglements, no-man’s land, communicating trenches, 

ete. Even the machine guns are there—clever little guns made 

out of nails and wires. The woods are duplicated by diminu- 

tive green trees, the bridges by small, hand-made structures of 

the toy type, and every curve in the land is reproduced. 

Despite the elaborate nature of the trench model, it cost only 
$30. The materials were found largely in camp and the men 

made their own plaster tools out of spikes and such things, 

which they took to the blacksmith shop for remodeling. 
When work is resumed on the trench system, this model will 

be taken to the trenches and placed in a shed. At present it is 

in Company B’s barracks, where it is one of the sights of Camp 

Custer. 

FIRST WISCONSIN ENGINEER TO GIVE LIFE 

a Fern W. Bristol, a freshman engineer of 

we aS last year, is the first Wisconsin Engineer to 

cs a give his life for his country. Bristol left 

Pee school early last spring to enlist with Company 

She %| D, Wisconsin National Guard. He was sent 

a 3 =| to Waco, Texas where, his company was made 

. 2; : se Company B, 128th. Infantry of the Rainbow 

og po (382) Division. They were landed overseas a 

aN ‘ be short time ago. Bristol was taken sick soon 

ha ).| after landing, and died of pneumonia on 

2 an B he March 9, 1918. In the short time that he was 

ee <8ee| at Wisconsin, he made himself well known and i 

poh oy well liked. Tis friends regret deeply his un- 

. timely death.
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CAMPUS NOTES 
|. CAMPUS NOTES | 

By Epmunp M. WisE 

The biennial minstrel show, which was due this year, will not 
be attempted. Another of War’s horrors. Some of the ener- 
getic spirits among us, however, were not content to let the 
whole thing drop, and they aroused enough of the old zingo 
to stage a big parade on March 16. Saint Patrick (I. M. Wise) 
rode at the head and in the wake came many rare and curious 
exhibits some afoot and some on wheels. The snake was there 
and the famous wrench invented by St. Pat to the sorrow of 
the Law School. And at the end of the ceremonies when each 
engineer kissed the Blarney stone and pledged his faith anew, 
sure there was not a dry foot in the crowd. 

It is estimated that there will be about 3,250 students in at- 
tendance next year. Returns from the high schools indicate 
that the number of this year’s high school graduates who enter 
the University will be as large as usual. The decrease will be 
largely in the upper classes. 

The coming of the soldier students has meant some strenuous 
changes for the men taking shopwork. The 8 o’clock classes 
have been set ahead to 5:30 a. m. so that the regular students 
will be through before the soldiers begin. There will be some | 
night work in the shop and in the steam and gag laboratories. 
Keeping in mind that the clocks have been set ahead one hour, 
you can figure for yourself when you have to get up to make 
a five thirty. 

Attention is called to the fact that there are a number of 
Legislative Scholarships open each semester to engineering stu- 
dents whose scholastic record is high. These scholarships are; 
in effect, a remission of the non-resident tuition fees. 

Firms of almost every kind are endeavoring to secure techni- 
cal students for summer work. According to Dean Turneaure
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many splendid offers are being received. The Fore River Ship: 
Building Company of Quincy, Mass, is desirous of securing 
college men for the summer, and is making a rather attractive 

offer. A number of men are needed also on construction work 
in the Miami Conservaney District, near Dayton, Ohio. The 
contractors will pay from $60 to $85 per month, room and board 
furnished. Further information pertaining to these and other 
jobs may be obtained from the Dean. 

On March 14th, Prof. Callan gave a talk to the Student. 
Branch of the A. S. M. E. concerning his recent trip to Eng- 
land. Prof. Callan has just returned from England, where he 
has been testing some new engines for the United States Ship- 
ping Board. He had many interesting stories to tell of his trip 
over on ‘‘camouflaged’’ ships, and of his experiences while 
“over there.’? During one of his nights in London the city 
was bombarded by German planes, and Prof. Callan’s deserip- 
tion of the affair was very realistic. He told some interesting 
things about the peculiar noise that a twin-engined plane makes, 
due to the interference of the sound waves when the engines 
get out of step with each other. : 

Professor D. W. Mead has been appearing before the Cali- 
fornia rate commission in connection with the application of 
the Spring Valley Water Company for a change in rates. This 
company supplies San Francisco, Professor Mead’s testimony 
was on the point of going-value. : 

Mr. Peter F. Hopkins, instructor in Topographic Engineer- 
ing, has left to accept a position with Milo S. Ketchum. He 
will be supervising engineer in charge of the construction of 
munitions plants in West Virginia. His work will be taken 
hy Prof. Smith, assisted by Paul Gillette, Fellow in Hydraulic | 
Engineering, and H. H. Gumprecht, a senior civil. 

C. B. Willmore, ch 716, is with the American Steel and Wire 
Company, Worcester, Mass. 

EE
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The plans for the much needed infirmary and the Cornelia 

Bradley Memorial Hospital have been approved by the Board 

of Regents. Each building will be 140 by 41 feet, and will 

have two stories and a basement. The Memorial Hospital, the / 

gift of Doctor and Mrs. H. C. Bradley of the University of 

Wisconsin, and of Mr. and Mrs. Charles R. Crane of Chicago, 

will front upon Orchard Street, while the infirmary will open 

upon a court between Orchard and Warren Streets. These 

buildings, which will cost about $50,000 each, will be similar 

in architecture to the University Extension Building. 

Electrical engineers will be interested in a new bulletin Vol- 

ume 8, Number 6, of the Engineering Series, entitled A Digest 

of the Relations Between the Electrical Units and of the Laws 
Underlying the Units. It was prepared by Edward Bennett, 

Professor of Electrical Engineering of this College. As stated 

in the preface, the object of this digest is to present ‘‘in a con- 

secutive manner the relations between the units of an ampere, 

‘ohm, ampere-turn, weber system of units from which all con- 

version factors and irrational 47 factors have been eliminated.’’ 

The recommendation is made that students be taught the single 

system of units in place of the three systems in use at the pres- 

ent time, and that the relations between the electrostatic, elec- 

tromagnetic, Heaviside, and the hybrid practical systems be 

taught only after the student has learned to think in terms of 

a simple factor-free system. The present sophomore class is 

learning this system. 

Every one of the thirteen hundred students and faculty mem- 

bers in active service will have a star in the monster service 

flag heing planned for the University. The name of cach man 

in service will be embroidered upon a star by University women. 

}
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ALUMNI NOTES 
le 

By Water 8. Narian 

The Wisconsin contingent in the Emergency Fleet Corpora- 

tion at Washington continues to grow. We take pride in an- 

nouncing that F. C. Thiessen, e 710, and J. P. Schwada, ¢ 711, 

are both working under 8. C. Hollister, ¢ 716, in the Concrete 

Surveying Section. W. A. Klinger, ¢ ’10, and A. J. Sjoblom, 

e710, are also with the Corporation but we do not know just 

what the nature of their work is. W. TH. Wetzler, ¢ ’06, C. E. 

‘10, is in charge of the Drafting Section of the Corporation. 

Watch Wisconsin at Washington! 

F. E. Bash, ch ’16, Research Dept., Leeds & Northrup Co., 

Philadelphia, has had a prominent part in the successful de- : 

velopment of a new optical pyrometer. 

O. B. Cahoon, m ’04, is an inspector of power plants and 

arms in the Navy. 

D. P. Dale, ¢ 711, is County Engineer at Mount Ayr, Iowa. 

W. H. Damon, e 712, is now at 783 Lawe Street, Appleton. 

C. A. Fourness, ch 714, is standardizing the various mill opera- 

tions of the Kimberly-Clark Paper Company at Niagara, Wis. 

W. D. Fowler, C. E. 716, is at the Lakeside Hospital, Cleve- 

land, recovering from injuries received when his automobile 

was struck by a train. He has been on his back for five months, 

but expects to be around soon with crutches and a steel brace. 

At the time of the accident he was with the Dravo Contracting 

Co. as Assistant Superintendent on the construction of the 

Trumbull Steel Co’s mill extensions at Warren, Ohio. 

L. L. Hebberd, m 711, is located at 463 South Street, Apple- 

ton. 

J. G. Hirsch, ¢ ’08, C. E. 711, is Chief Draftsman with the 
American International Shipbuilding Corporation of Philadel- 

phia. His address is 140 N. Broad Street. 

Se



The Wisconsin Engineer 

f TAT CU) Eee | eat 
ae | | Taurine Mucilage || _—_ smelling inks and adhes- 

= Perspeamets | pecans 
eae Office Paste | will be arevelation to you. 

Gli =, Vegetable Glue, Ete. || ‘They are so sweet, clean, 
ie “alSClay, 7 . . aye, Well put up, and withal so 
sce Are the Finest and Best Goods of their Kind efficient. For home office 
Ah OS ———-" 09... “or school use they are S- 

~ At Dealers Generally itively cs west, mee 

CHAS. M. HIGGINS & CO., Manufacturers 
Branches, Chicago, London 271 Ninth Street, BROOKLYN, N. Y 

i 

| nn ttt tat Ht A A BHI ! 

| | 1 | 1 | i | Bunde & Apmeyer Co, ii 
Jewelers -Milwaukee i 

i i Where Quality Is As Represented 

| | Grand Ave. and West Water St.—Plankinton Arcade Bldg. i i 

It i | (bh 
a et nn ttt tl ttt ttt tm o 

i rR ID 

| ! 
i FOR A GOOD PLACE TO EAT i 
| | 
| Thy | 
! : : | 

The Wisconsin Lunch 
! 

j 425 State Street L. F. Haderer j / 

i A Free Steak Dinner With Every Meal Ticket 

Shaan et angen na geen en ene ttt eternal 

eee 

IF YOU EXPECT TO BE 
| A Wisconsin Engineer 

Subscribe Now to i 

i i THE WISCONSIN ENGINEER ; 
i It Will Put You i 
' IN TOUCH WITH COLLEGE LIFE 

Fe tn tt tt ttt tnt ttt ttt ttt tt 

Kindly mention The Wisconsin Engineer when you write. 

|



The Wisconsin Engineer 

You need the best material and workmanship in these | 
i days of economy 
i HART SCHAFFNER & MARX CLOTHES i 
i MANHATTAN SHIRTS AND STETSON HATS i 
i Fill Every Demand i 

| i 
| i 
| ° | 
| | 

ato teense aie meni fy set eget lett 

DANIEL W. MEAD | 
CHARLES V. SEASTONE | 

Consulting Engineers | 
Madison, Wisconsin. M e M ° M ? 

. | Morgan's Malted Milk 

Engineers Support 

Our Advertisers 

! | 
| ° 1 Outdoor Life 

for the 

| | 
ENGINEERS 

i 3 ; i 
i Tennis ~~ Baseball Track - Aquatics 

We have Supplies for all in our 

| Athletic Department | | 
' eeu ! 
| | 
| i | U.S A. 

The College Book Store ! 
i Nearest the Campus | 

i Columbia Grafonolas and Records | 
i Come In and Hear Them 

ee i i ih 
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The Wisconsin Engineer 

1 . | i THE FIRST NATIONAL BANK | 
| OF MADISON, WISCONSIN i 
| UNITED STATES DEPOSITORY | 

‘| Capital, Surplus and Undivided Profits, $450,000.00 | 
| OFFICERS AND DIRECTORS I 
Lae coulis, President MH Sate AsminetGetier Aca pity WcePeealeat | j E-B-Steensland HLL Moseley James B. Ramsey i 
i Transacts a general banking business. Issues letters of credit and travelers i 
i checks good in all parts of the world. i 

a ee 

| THE ONLY LUGGAGE SHOP IN THE LATIN QUARTER | 
I i | ges» MADISON LEATHER GOODS CO. | 
5 Ql \ rar Erg a2 | : i eee 416 State Street 

ip Wy Special Cases Made to Measure | 
S a We Repair Baggage 
ee et tt ttt ttt HE Ht ttt 

Fn tr ttt tt tt ttt tt * 

| | i OUR STOCK i 
| OF | 

| Engineermg and Drafting Supplies | 
i is one of the i 

MOST COMPLETE 
i IN THE i 

i Entire State of Wisconsin | 
IN HAVING 

i Keuffel and Esser and Eugene Dietzgen | 
Instruments 

| We can also lay claim to | 

QUALITY 
| THE CO-OP | 

eee ttn tt 8 0 tt tt nn tt tt ttt at nnn 
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SAMSON CORDAGE WORKS, BOSTON, MASS. 

a 

| “MADISON BLUE”—A mark of quality on Blue Prints or Rectigraph Prints 

Madison Blue Print Company i 
i Phone 834 28 West Mifflin i 

———— 
i | 
| | aac | S| THE VILTER MFG. CO. j 
j Uae | 906 CLINTON STREET, MILWAUKEE, WIS. i 
i nee. Established 1867 i 

| “s A a Builders of | 

1 age. 3 Ice Making and Refrigerating Machinery 

! a —? . Corliss and Poppet Valve Engines 
Xe a 

i ve JS If interested write for bulletins i 

Boe et etn tt HE 

ont nt tt ttt > ey Tua 
| At Vad I 
; Cfundu Cystolon ; 
| Mm, GRINDING WHEELS ey | 
| For Steel and For all Grinding Re- For Cast Iron | 
| Steel Alloys quirements Brass, Bronze | 

| | 
i NORTON COMPANY i 

! NEW YORK STORE WOREESTER: MASS: CHICAGO STORE ! 
| 151 Chambers St. 11 N. Jefferson St. | 

ae tat 

CSS SS Sumner & Gramton | GSP" 
— z 

‘Roll films purchased of us developed é 
; Chicago Steel Tape Co. 

FREE! Drugs, Stationery, | 6231 Cottage Grove Ave. 

Toilet Supplies, Etc. | CHICAGO, ILL. 
| —Manufacturers— 

U.S. Postal Station No. 9 | pas eee crags ee og era Rar 
Ribbons, Targets, Marking Pins, 

| Lining Poles, Eureka Tape 
| Repairers, Etc., Etc., 

Kindly mention The Wisconsin Engineer when you write.
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BRANCH 
| BANK OF WISCONSIN | 

Corner State and Gilman i 
i Only four blocks from University i 
i The Student’s Banking Headquarters i 
i We Solicit Your Accounts i 

i Capital and Surplus $360,000 Total Resources $2,500,000 i 
i Rk. L. Hommedieu, Asst. Cashier at Branch Bank i 
on nt tn tt tt tt tt tt tt 

FS 

[UFRIN WS Comma | qi 

Could not DOMINATE the Field without pos- £2 >? 
sessing sterling QUALITY; Could Not Lead if iD WV) 
they were not RECOGNIZED AS THE BEST— ‘i e U @) il jj 
ABSOLUTELY. ‘They have many superior fea- vn f) @ ))))) 2 
tures. Send for Catalogue. Ye <— 4) /} 

THE LUFKIN fouLe Co. “a> 
Saginaw, Mich., New York, Windsor, Canada 

ERP TE TOT 
Fe nett tt BB * 

! | 
; Hl | 
| Y | 
| > : | i (| re " I 

| |e | | ey i 
| j=! 10¢° PENCIL | | 
| OR the best work you need the perfect | 
| F pencil, VENUS. It is the world’s standard | 5 quality pencil. Look for the distinctive ' | VENUS finish. ! 
! 17 flack degrees, from 6B softest to 9H_ hardest, ! i and hard and mediam copying. Try the VENUS | : Eraser, too. Made in \2 sizes. $2.00 per box. i 
| os 
a | seen. i q This trial box with i | | qqengegne | / FREE! 70! VENUS Draw- ! “Weessenn | ing Pencils, Holder an: ENU; \ "gues | ¥ ing Pencils, Holder and VENUS 
i | *828¢te= || Eraser sent free. Write for it i : jesse today. L 
| a) American Lead Pencil Co. | i ee | 218 Fifth Ave. N.Y. | 4 S| 3 i j ey Dept M8 | 5 se a | a i 
Be th tt ttt HH pth 
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| | 

| HENRY L. DOHERTY & CO. | 
| 60 Wall Street i 

NEW YORK CITY 

i Engineers, Operators and Managers | 
| | 

| of | 
I ! 

| Public Utility Properties 

including natural and artificial gas, street railways, elec- 

i tric light and power, and the production, trans- i 

portation, and refining of petroleum 

| maintain | 

| Doherty Training Schools 

at 

BARTLESVILLE, OKLAHOMA 
! DENVER, COLORADO | 

i TITUSVILLE, PENNSYLVANIA 

| TOLEDO, OHIO | 

| in which 

| engineering graduates, electrical, chemical, mechanical, and | 

j civil are trained as Junior Engineers, developing in { 

| actual employment to positions of responsibility i 

' in all phases of the businesses of i | 
i the organization. i 
i = 

| Address Doherty Training School Correspondence 

to H. B. SHAW, Toledo, Ohio | 

Dee pg ee Ne RSE 
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But for Electricity, the Panama Canal 

° 
would still be a dream Notable Electrifications of 

the General Electric Com- = . . . pany in construction work HEN engineering science decreed 
and the operation ofcanals that Electricity should be the 

N.Y. State Barge Canal motive power to operate the towing 
(Great Lakes to Tidewater) locomotives, the interlocking systems, aS | é Catskill Aqueduct } ae aes anes, ae Pe Pehe tenet 
(N.Y. City Water Supply) \ spillway gates at Panama, the Cana 

— : \ as an avenue of commerce began to 
Panama Canal redeem itself. 
(Atlante toraeine) | Electricity was preordained to be the driving 

and controlling force of this wonder canal. Its 
\ electrification was entrusted to the General Elec- 

h beg tric Company in recognition of engineering and 
| ve /|\ manufacturing supremacy. 

iS (/ But for Electricity, the Panama Canal would 
rivipr yi still be a dream. 
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