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-depends upon the new power plant.
Well heated class rooms, hot wa- '

ter for showers, light for campus and
buildings and for midnightcramming,
if need be - all these everyday
essentialsare dependent upon a con- Philip B. Maher

Consulting Architect.

tinuous supply of steam and power. Nei~er,Rich &Co.
, Engineers

C-E Boilers (Heine V type) fired by
Green Forced Draft Stokers with C-E
Fin tube water cooled fu~nace walls
comprise the steam generating and
fuel burning equipment of this mod-
ern power plant .

•
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COR P 0 RAT ION
International Combustion Building

200 Madison Ave., New York'
A Subsidiary of

INTERNATIONAL COMBUSTION E,NGINEERING CORPORATION
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NOT yet is the lightning tamed. But the
hand of science reaches forth. Already a
way has been found to make the lightning
write its own record of this destructive force
measured in millions of horsepower, which
is still the greatest enemy of high-voltage
transmission lines.

One such record is reproduced on this page.
It was taken on the lines of the Pennsylvania
Power and Light System by a cathode-ray
oscillograph-a high-speed camera developed
in the General Electric laboratories. The
surge that was recorded measured 2,500,000
volts; the record showed that the lightning
lasted 40 millionths of a second. From such
data and measurements ultimately comes con-
trol of natural forces.

There are unlimited opportunities such as
this for fundamental research in the applica-
tion of electricity. Literally beyond price is
its ultimate value to the electrical industry
and to the public. Here is a challenge to stir
the imagination of any engineer.

The cathode-ray oscil-
logram of the tnduced
lightning surge

~~
Back of every product bearing the G-E monogram,
from an electric locomotive to the tiny motor that runs
a sewing machine, is the basic scientific research for
which the General Electric laboratories are famous.
Both in the home and it: industry this monogram
carries the same assurance of electrical correctness and
dependability.

'Tbe special field laboratory which was
used lor the epoch-making experiment

95-669DH
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C. CHAIN

GENERAL ELECTRIC
GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK
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THE ACTING DEAN'S P AG,E
By DR. R. C. GOWDY

THIS page is addressed primarily to the graduat- ing such a research, or any other for that matter.
ing class, but anyone else who is curious to know He doesn't like to read, he doesn't enjoy music or

what could possibly be said to or about a graduating art, he finds no special interest in traveling. He has
class is welcome to proceed. an exceptionally keen mind, which he devoted from

It would be interesting to know just what you are boyhood to the problem of making money. This he
thinking about at this time. You all doubtless feel accomplished honestly and copiously. And now he
a relief that your college work is done, that you will has retired and is bored to tears. I feel sorry for
no longer be subjected to the indignity of having him.
trivial ignorance magnified to obscure undervalued I know several other men, who have never made
accomplishments, that you are through with mean- more than comfortable livings, even as judged by the
ingless tasks leading to useless results. You may modest academic standards, who greet each day with
regret that some of the pleasanter phases of college more interesting plans than they can hope to accom-
life are not to be continued. There are many friend- plish. They deplore the fact that there are only
ships which will be subjected to the strain of separa- twenty-four hours in a day and that some of them
tion. But possibly most of all you are thinking have to be wasted in sleep. For them there is no
about the job - the job which doesn't pay as much need "to be amused." They enjoy recreations and
as you would like to get, but does give you that most diversions because they have earned them through
satisfactory feeling of economic independence - the laudable effort and action. I respect, admire and
job which means really being "on your own," the envy them.
long-anticipated "commencement" of your profes- It seems to me that you, as engineers, have excep-
sional careers. tional opportunities to lead interesting lives.' By

It would be interesting to know what you will be training you are prepared to understand much more
doing and thinking twenty years from now, to know than the layman of what is going on about you and
how you will then look back on the years you spent to have an intelligent comprehension of your physical
in college, how you will then regard what was your- environment. You can not help feeling a little pity,
self of today. Will you then be satisfied with the although you should not feel disdain, for the person
decisions which you are now making? Will you have less scientifically trained, to whom a jackknife is an
achieved fame and fortune? But most important incomprehensible piece of mechanism.
of all, will you still find interest in your work? Will You have chosen a profession in which practice
you have developed or acquired tastes that bring and technique are rapidly changing and progressing
continued happiness, that add a growing zest to life and if you expect to succeed you will probably have
or will you be bored? to do more studying after you leave college than you

I suppose more people are bored than admit it, ever did in it. You will be continually confronted
even to themselves, else why do so many make fren- with new problems and the more of them. you solve
zied and obviously unsuccessful efforts to be amused? . the more you will have presented to you. There is
Please note the passive voice, "to be amused," not no danger of your work going stale unless your own
to amuse themselves. Isn't that perhaps the most ambition flags.
common shortcoming in human development, the But every vocation needs an avocation to preserve
lack of self-sufficiency, of independence. This does a balance of interest. In the years you have been
not mean that one should be a hermit, but that he with us we have had to spend most of the time in
should be capable of being one. It doesn't require giving you the fundamentals essential to engineering
much intellect or ability to be "the life of the party;" and only in a desultory way have you made any
but don't you suppose he must get distressingly tired contact with other fields of knowledge; history,
of himself between parties? literature, philosophy, music, art, etc. Don't forget

I know a man who has made a great deal ofmoney, that your environment is not altogether mechanical
but he really doesn't have a good time. I do not and that the person, who"does not understand the
know of anything he likes to do and he has no idea workings of a jackknife may know a lot more about a
how to get any satisfaction out of his money. Now symphony or a painting than you do and, therefore,
there are lots of things I would like to know and has a source of enjoyment which you have not. The
could find out for a relatively modest sum. For humanities and the fine arts form the natural con-
example, I am curious to know how many janitors, trast which an engineer needs to balance the imper-
working eight hours a day, would be required to sonality of his technical work and without some in-
sweep up candy wrappings half as fast as they are terest in them he is not realizing a well-rounded de-
thrown on the floors and stairs of the Engineering velopment. And don't put it offuntil after you have
Building. But he would not be interested in financ- made your first million.
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Following its usual custom The Co-operative Engineer is pub- the underclassman that in this period of his life his
lishing as a leading editorial the essay, "A Criticism of the College t di h ld 'f d Ii ht Th t th
of Engineering and Commerce" by Carl Heyel, which was awarded S U ies S ou ser-:e or e 19. a ey serve
first prize in this year's contest. The essay by E. A. Blount, not for ornament IS the charge that has frequently
who won second prize, will be published in a later issue. been hurled at his head by his more effete brothers

in the Arts colleges. But their ability has never
"Of "Studies serve for delight, for orna- beendoubted by any man. In the general counsels,

Studies" ment, and for ability. Their chief use and the plots and marshaling of affairs, our alumni
for delight is in privateness and retiring; for orna- have proven themselves valiant.
ment, is in discourse; and for ability, is in the judg- What follows is/an attempt to analyze the co-op-
nent and disposition of business. For expert men erative system at the University of Cincinnati, in the
can execute and perhaps judge of particulars one by light of personal experience and observation. In
one; but the general counsels, and the plots and mar- shop and school and across the dinner table the ques-
shaling of affairs, come best from those that are tion is often discussed, "What do you think of the
learned." school?" Let me set down in ink the impression I

Thus wrote Francis Bacon in the early part of the have garnered during the three years that I have
seventeenth century. Of course, it is probably too been vitally concerned with the school, its aims and
much to expect of the average "co-op," especially its ideals.
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Any listing of the merits and demerits of the sys- which I inherited I ofttimes find a word or phrase
tern as at present conducted must be begun by a more apt to clothe an idea than any in my more
repetition of the three great principles which Dr. familiar English. Thus I might allude to a Po essie,
Schneider had in mind when he founded it, and which and with my fellows perhaps a certain warm Gemut-
have dictated the policies of the College of Engineer- lichkeit - words which themselves permit of no
ing and Commerce since its inception. successful translation into the more prosaic English.

Two apply to the student, and the other concerns But best of all is Studentenleben --literally student
industry. The student is offered a practical training, life - which in a word connotes to a German the
and the chance to pursue his education to the full whole fine thought which I find so difficult to express.
extent of his capability. Industry is given an intelli- Now all of this, of course, lies in the province of the
gent, ambitious, and trustworthy class of workmen, student body itself, and is not the first aim of the
and is benefited, at least indirectly, by the research administrators and faculty whose profession it is to
that is carried on at the university. train us to be engineers. But I cannot emphasize

The close adherence to these resolutions during the enough its importance. It takes more than an assur-
quarter of a century of the college's existence ac- ance of food and shelter to provide for a full life, and
counts for the remarkable success which has come to if we devote all our time and attention to stresses and
it, and for the renown which its founder so richly strains and saturation curves, and give no thought
deserves. to less immediate things, we shall miss something

But the system is not perfect. Those in charge that no amount of regret in later 'years can possibly
realize this, and therefore give us an annual oppor- supply. We shall not be fulfilling the requirements
tunity to air our grievances and to voice our sugges- of an educated person.
tions. Let the reforms that are needed, they justly A doctor, when he comes to a patient, first diag-
argue, -come from within. Let this "co-operative noses the illness, then looks for probable causes, and
education" be in fact and deed co-operative in more with this knowledge to guide him, seeks to effect a
ways than one. cure. I have attempted to point out an existing

- condition. It will be easier for me to lay my finger
A College Stephen Leacock once said that on certain causes.
"Atmosphere" if he were founding a university

he would establish first a smoking Consider the First I would mention a certain
room where congenial souls might foregather, then Freshman - coldness with which we treat the
provide for a good library, and then, if he had How He Grows incoming Freshman. From the pla-
enough money left over, perhaps hire a professor or cid waters of his high-school days,
two.' The philosophy underlying his apparent face- where as a Senior-he was considered by himself and
tiousness brings to mind a great and unfortunate others as of some importance, he is whirled into the
shortcoming of our college. And although to my maelstrom of university life, and becomes once more
mind it is the most important defect, yet is it so a small and unimportant part of a great organization.
intangible and its nature so elusive withal, that I If he have recognized athletic prowess, money, or
hesitate before alluding to it here. Yet this very outstanding social graces, he is pledged to a fraternity
thing has been acknowledged time and time again at and begins the social career which song and story
gatherings of students where the college and its have long linked with a college education, and to
affairs became the subject under discussion. which, in fact, they have almost made studies of
t refer to a certain lack of a university "atmos- secondary importance. But it is not of this chap I

phere." As to the faculty, it is capable and sincere. wish to speak. One can see that students with his
As a whole, the laboratory equipment is excellent and particular requirements do not represent an adequate
sufficient. One attends the school with an assurance cross-section of our college men. Moreover, they do
that he will learn his business here. But there should not seem to stand the test of time. For them, per-
be something more. Describe it more fully? I haps, the primrose path of dalliance is too close by.
cannot. I merely say it is something one feels, a But let us look at the less sought-after Freshman,
something which manifests itself to us in more subtle for he is in the majority. After the annual "shoe
ways than through the senses alone. Some have rush," a pretty picture of which gets into the Times-
attempted to define it as "college spirit," but inas- Star each year, and a feeble attempt at "hazing"
much as this term usually connotes the raucous by the Sophomore Class, a dampening influence
exhilaration evidenced at football games and the exerts itself - Calculus for the harassers, and De-
like, I find it inadequate. You might search for it scriptive Geometry for the harried. Life soon takes
in vain in a million-dollar stadium, and find it perhaps on a monotonous regularity - study, work, work,
in a smoke-filled room where kindred spirits have study - and the novitiate is left to shift for himself.
been drawn together by a community of intellectual He comes to school, performs the letter of his tasks,
effort and achievement. In the German tongue and when the day is done, departs for home. This
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"engineering," and you will find the following state-
ment pointedly applicable:

"Just as any good American should know the
essential outline of the history of his country, so any
good physicist should know the principal facts in the
history of physics. For in that history in the lives
of those men whose labors have given us our subject,
and in the part which physics has played in molding
human thought and in contributing to modern civili-
zation, the student will find a story which is as full
of human interest and inspiration as is any subject
of the curriculum."

Thus I propose that at least a one-hour course be
offered during the early years, dealing with the his-
tory and development of science and engineering,
and stimulating an interest in the lives of some of the
great men who have made our progress possible.
Last year, writing on the same subject, Howard Blair
proposed evening courses during our off-weeks, pre-
senting psychology and kindred subjects. I consider
this a most excellent plan, and 'if the course I suggest
could not be squeezed into the day curriculum at the
expense of a drawing or laboratory period, perhaps
it could be managed that way.

There is no Third, I call attention to the
Virtue in great American fallacy that there
Mere Growth is a virtue in growth. Thus every

lVliddle-Western Rotary Club seeks
to transform its particular cross-roads hamlet into a
second New York, and New Yorkers themselves
boast that Gotham will house thirty millions in the
near future. . By a similar logic many think that the
size of the student body is a direct barometer of the
excellence of a college. I fear that unless we take
care, our size will make us a bit cumbersome. This
unwieldiness is one of the direct causes of the diffi-
culty I seek to correct. The fact that the number of
graduating students bears such a small ratio to the
number who enter each year shows a defect. .The
whitened bones along the desert trail do not gladden
the heart of the thirsty traveler. The sight of our
comrades who fail to make the grade does not lighten
the burden of us who survive.

The co-operative system is peculiarly liable to the
danger of holding the fruits of education before those
who have not the mental capacity to grasp them.
We cannot all be Newtons and Kepplers. It is not
expected of us. But we should be at least able to
reach the lesser fields. A young man should not be
encouraged to waste his time and his parents' money
if he is not equipped to stand the pace. Therefore
it seems to me most urgent that the entrance require-
ments be revised. They should be much more dras-
tic. And he who fails these examinations, if he have
a mind to be one of us, should go out and prepare
himself diligently and then be given another chance

(Continued on page 31)

condition has caused the epithet, "street-car college,"
to be hurled at our fair school. Ofttimes this Fresh-
man is given a co-op job, which he perhaps thinks
beneath his capabilities - say threading pipes in a
factory or digging endless ditches for the U. G. & E.
He is not particularly interested in his work, for it is
tedious and irksome. Not realizing that this is the
hard apprenticeship we all must serve, he may be-
come blue and disgusted with the whole system.
This attitude of dissatisfaction will inevitably reflect
in his studies. Without proper guidance he will
travel the vicious circle which leads to suspension, or
he will voluntarily quit. Each student that fails to
graduate represents a certain economic loss.

A Duty Confronts Here, then, is a clear-cut
the Upperclassmen duty confronting us upper-

classmen. From our van-
tage point it is for us to reach a helping hand to those
who wish to follow in our steps.

I therefore propose that we adopt a system of
"mentors." All of the Freshmen should be parceled
out in groups of, say, two and assigned to men of the
third, fourth, and fifth years, whose duty it would
be to act as sponsors and advisers - big brothers,
if you will - to the newcomers, and who would be
held partly responsible for the type of work done by
their charges. These mentors could then, during off
hours, conduct a sort of informal "allocation course"
by taking them the rounds of the different depart-
ments, showing them the work done in the various
workshops and laboratories, and answering any ques-
tions concerning the school and work.

I have purposely excluded the second-year men as
mentors. There are several reasons why we of the
upper classes would be more suited. We have at
last - or should have - become oriented. We are
already specializing in the work we have chosen, and
find it interesting. Our co-op jobs - oh fruits of
labor! - are now in the line of our studies. The
inefficient and the lazy ones of our number have in
the main been weeded out. We have "found our-
selves" and our interest and enthusiasm in the pat-
tern of-our lives should be transmitted to those who
are beginning the ascent.

The Drama of Second, I wish to point out the
Engineering danger confronting every techni-

cal college, but particularly ours,
because of the constant press of time, of degenerating
into merely a trade school. The humanities should
receive at least a scanty attention. We are given
tools with which to work, but are left in the dark
concerning the story of their origin and the drama of
their development. I can best make my meaning
clear by quoting from Professor F. K. Richtmyer's
"Introduction to Modern Physics." Just substitute
for "physicist" and "physics" - "engineer" and



minds, the results were more serious than for many Kentucky are as follows: Historically, Frankfort
years previous. And, because of the magnitude of (state capitol), Boonesborough, Boone's Knoll; engi-
the problem, disastrous results will probably be felt neering, Evelyn bridge washout, Camp Nelson
for years to come. Many people cry, "Why don't wooden span bridge, Dix dam (Dix River), High
the gover'ment do somethin'?", politicians rave, Bridge, Young's high bridge at Tyrone; geological,
congress wrangles, army engineers swear inwardly Pinnacle Rock, Devil's Pulpit, the Candlesticks,
as they listen to senatorial committees, while Missis- Boone's Caves, and numerous rock faults.
sippi Valley residents do their chores in a John-boat Also, in the Kentucky River there are fourteen
and the old river rolls on its broad, muddy way to locks and dams, at average intervals of approximately
the Gulf. But some day the Mississippi will be twenty miles. Lock No.1 is at Mile 4, and No. 14 is
under control, and floods will be no more. at Mile 249 (Heidelberg). The average fall over

The Mississippi River runs chiefly through flat these dams is sixteen feet, with a maximum of nine-
country, it carries an enormous quantity of water, teen (Lock No.8) and a minimum of nine feet
and travels at a high velocity, especially in floodtime. (Lock No.1). The first five locks and dams were
Dikesand levees are used to advantage, but a dam or constructed by the state from 1836 to 1854, and the
series of dams that would. hold back any sufficient remainder were built by the federal government
amount of water would be impractical. Therefore, from 1854 to 1917.
the Mississippi flood control problem is not to be The river problems of this district are being
solved on that stream but by checking its tributaries. handled by a special department under the supervi-
Even the Ohio River presents the same problem, so sion of Capt. R. A. Anderegg, who is on leave of
we pass on in turn to its tributaries. absence from his duties at assistant professor of civil

There are three rivers under study in this district, engineering at the University of Cincinnati. The
namely, the Kentucky, Licking, and Miami. This personnel under Capt. Anderegg are chiefly co-ops.
article will deal specifically with the Kentucky River. Promising candidates for the degree of civil engineer-

As may be seen from the accompanying map, the ing are capably filling the positions of instrument
Kentucky River rises in the mountains of eastern man, recorder, rodman, and draftsman.
Kentucky and flows northwesterly across the state, The Kentucky River survey is entirely prelimi-
emptying into the Ohio River at Carrollton. The nary, and its definite purpose is to provide data for
North, Middle, and South forks join near Beatty- a study of the stream in regard to flood control,

U. S. Survey Party No.1 (p.? U. S. Survey Party No.2

i-Chester A. Mitchell 5-Clarence L. Gallimore i-Emmett Frost 7-Albert G. Scroth i4-J. W. Farm~2-Wm. A. Talbott 8-R. A. Anderegg I5-G. S. Fred
2-Dscar T. Egolf 6-Frank W. Schroeder 3-Wm. A. Snyder 9-HermanFrost I6-J. T. Tyree

4-Stanley R.Gerard 10-J. W. Anderson I7-J. M. Ries
3-Clark R. Moore 7-CarlE. Stamper 5-JohnE. Ryan Il-C.F. MacNish I8-E. H. Chiles

6-F. W. Comerford I2-J. P. Riffle I9-R. E. Adams
4-William M. Begley 8-Ghalmer L. Mitchell 13-R. A. Milner

THE PRELIMINARY SURVEY OF THE KENTUCKY RIVER
\ By CLIFFORD C. TABOR, C. E. '31

ITSEEMS the Mississippi had a flood not long ago. ville (255)* to form the Kentucky River proper.
In fact, the "Father of Waters" goes on the ram- The principal tributary streams are the Red (191)

page annually, and in the instance so fresh upon our and the Dix (118). Points of interest along the

JUNE, 1929 9
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for the "Miss Ella." January cold, the February
snow, and the flood which followed, greatly handi-
capped the work of this party.

Party No.2 started at High Bridge (Lock No.7),
worked up to Lock No. 11 (a distance of 80 miles),
then dropped back for additional information in
Pools 4 and 5. This survey was carried on by a gang
of four parties, the gang living and moving in two
quarterboats, 'pushed by the U. S. Towboat "Che-
noka." This "Fleet" moved with the work, the
parties transporting themselves to and from their
day's work in yawls equipped with outboard motors.
The entire personel of twenty-two men was divided
as follows:

Survey - Chief
Traverse - Instrument man

Recorder
2 Rodmen

Level - Instrument man
2 Rodmen

2 Topo - Instrument man
Recorder
2 Rodmen

Fleet - Crew - Enginemen
Deckhand
Nightwatchman

Kitchen - Cook
Assistant cook
Waiter and steward

The transit (traverse) party led the field, placing
a stake at every convenient spot (maximum distance,

The "Fleet" at Anchor

2,400 feet), following roughly the course of the rivet.
The stations were naturally placed in the bottoms
(i. e., the flat area between the river's edge and the
hills or cliffs). The traverse distances were measured
by stadia.

The level (vertical control) party followed the
transit crew, running a simple line of levels, and
establishing an elevation on the top of each traverse
stake. In this manner, each stake bore on one side
the station number and on the other, the elevation.

Thus, the terrain was ready for its final touches by
one of the two plane table (topographic) parties.

The "Miss Ella"
'-J

for any effective flood control in the Kentucky River,
and such a project could likely be made to pay for
itself by insertion of water power units. Any im-
provement that could be given the navigation system
or installation of an efficient irrigation system would
be made at the same time, according to the initial
plans.

For the most part, the Kentucky River flows
through rolling country. On the North and
middle forks, however, there are high cliffs and
narrow bottom lands also on the main river in the
vicinity of Valley View and another stretch between
High Bridge and Camp Nelson. The survey, so far,
shows the most logical solution to be an 85-foot dam
just below Jessamine Creek (127), on the Camelback
Loop, and three dams on the upper river, 1. e., one
on each fork, all approximately ninety feet in height.
All would probably be concrete gravity dams, with
hydroelectric units. The survey shows ample and
effective storage space behind each of these three
dams. This proposed system of four dams is only
one of many possible solutions. In this case, the
main dam on the Camelback (Pool No.7) would
back the water into Pool No. 13 (Heidelberg). This
would call for the eliminations of Locks 8 to 12 and
14, and the raising of the dam at Lock No. 13. Navi-
gation around the Camelback dam could be handled
by a series of locks through the 1,OOO-footneck of the
loop, incidentally shortening the river route by
eight miles.

Now, to consider the details of the actual survey.
There were two parties that started the preliminary.
U. S. Survey Party No. 1 took the upper forks,
working upward from Beattyville. Eight men and
a cook composed the crew and their quarters were
a 9 by 30-foot houseboat, the "Miss Ella." Three
outboard motors and three John-boats furnished
transportation to and from work and motive power

power, navigation, and irrigation possibilities. Of
course, the flood control problem is the most impor-
tant, but it is only economical to incorporate within
any flood control project improvements in connecting
fields. A dam or series of dams would be necessary
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members of the survey party engaged in such harm-
less games as bridge, hearts, rumme, casino, and stud
poker. There were no tiddledewinks on board. In
the party's office, an instrument man and a recorder
plotted traverse, copied level notes, or put final
touches on a tapa sheet, while another pounded out
the daily report with a portable typewriter on the
dining room table.

Another diversion that took heavy time toll and
was very prevalent with any group of men is that of
"bull sessions." The chief leaned back in a big chair,
puffing smoke from his mammoth pipe, the dummy
of the bridge game tilted back also, the remainder of
the party seated or reclined upon t-he beds. Smoke
rose from pipe or cigarette of the majority. The
exact setting for "bull session." Many and varied
were the topics under discussion-prohibition, capi-
tal punishment, religion, college professors, evolution,
Commons' grub, and whatnot. Of course, the sub-
ject of women was never discussed.

The "Panhandle"
(jJ:.L

Then there was another evening task that de-
mands a separate paragraph. Its importance cannot
be overestimated. It held the morale of the organi-
zation, it was the soul of the party, namely, the read-
ing and writing of letters. In spite of lengthy ad-
dresses that were subject to change without notice,
and an uncertain distance to mailing points, mail
came and went daily. In from a hard day of climb-
ing and wading, each man, regardless of class in
school or title on the job, eagerly and hungrily de-
devoured a letter from a home in Cincinnati, the
Three Arts Club, the Conservatory of Music, or a
hospital, dormitory. And, just as eagerly, did ·he
answer that night.

As spring drew nearer and the evenings were warm-
er' the boys sallied forth in search of adventure upon
the country side. Winter or spring, however, when
the fleet was parked near a town, evenings found the
gang dangling their heavy boots from a store counter.
Upon such occasions, breeches were brushed, boots
were cleaned, and ties were worn. The cry of the
evening was "We're goin' up to give the -town a
treat." And what a sensation was created by the

• .;.;.: .•••• ~;:; ~;jj' •• "&.""& •••••~

Upstream from the "Candlestick"
. (fJ:J..

elevation of the river. This work was done to the
scale of 1 to 10,000 (3 inches equals 2,500 feet), and
contour interval 20 feet. The completed maps
show, in additibn to the contours,. the river, creeks,
bridges, ferries, and power lines, but not buildings,
roads, or fences. Thus, by matching the sheets end
on end, a complete map of that section of the river
is obtained and a very good preliminary study may
be made.

Now we come to the more interesting part of the
story - that of the human element. No matter how
interested a reader is in engineering problems and
solutions, his attention is held more readily upon the
human side of the project. How did the men on the
job live, what were they fed, or, perhaps more im-
portant, what were the spare time (?) diversions?

In Party No.2, which started in February with
its crew composed chiefly of section one co-ops, pros-
pects were fine for a very interesting everyday life.
The quarters looked swell. Quarterboat No. 44
housed the big sleeping room, bath room, waiters'
room, and store room. Quarterboat No. 94 held the
kitchen, dining room, chief's room and office, and
four small rooms. In the store room, there was a
frigidaire, water filtering machine and pump; elec-
tricity was furnished by a generator on the "Che-
noka."

The big sleeping room contained five double-
decker beds, capacity for twenty men, no
horses, but plenty of bull. Centrally located in this

.room was a coal-burning stove, there being four
such heat units aboard. Around this heater each
night were piled fourteen pairs of water-soaked,mud-
covered boots, while on wires overhead hung many
wool socks and knit gloves, their varying sizes and
colors adding a touch of camouflage to the scene.
On wintry evenings, knockdown tables sprang up in
those areas not covered by beds, stove, or boots, and

Each •of these parties carried a plotted section of
traverse on its table and, by use of a telescopic
alidade and stadia rods, produced a map of the river
valley bounded by the even 20-foot contour which
was greater than one hundred feet above the surface
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while the lockkeeper's busy keepin' locks." The
entire crew has been greatly educated in regard to
Kentucky moon.

All in all, a surveyor's life on the Kentucky river
is "not so bad." The job gives good experience,
Uncle Sam pays well, the grub is not to be excelled,
the beds are comfortable, the associates are mostly
co-ops (nuff sed), and the mails are fairly regular.
What more can a co-op desire? And the writer
knows not a man that has served on the Kentucky
river survey who would not jump at the opportunity
to return.

1

"engineers that are surveyin' the river." Such river
towns as Tyrone, High Bridge, Camp Nelson, Valley
View, and Ford went down in one fell swoop. And
the boys succeeded in attracting attention on week
end visits to Nicholasville, Winchester, and Lexing-
ton. With Party No.1 on the upper river, Beatty-
ville and Jackson were hard hit. Bill and Stan know
more girls in Kentucky Wesleyan at Winchester than
they do in U. C. "Patty" knows more about Ken-
tucky taxi service and routes to Camp Nelson than
any other man in the state. Al is still singing a ditty
about, "Who keeps care of the lockkeeper's daughter

THE SIMPLICITY OF AIRPLANE FLIGHT
By CHARLES T. Hendricks, CE.,'31

THE growing popularity of the aeroplane as a a minimum air speed, which must be maintained or
method of transportation has stimulated general exceeded. If the air speed becomes less than this

interest in the operation of an aeroplane in actual minimum, the wings will lose their lift and the plane
flight. To most people, the piloting of an aeroplane will fall.
would naturally seem to involve a complex coordina- Upon taking our position in the pilot's cockpit we
tion of mind and muscle; but on the contrary, it is notice its similarity to the driver's seat in an auto-
found no more difficult to pilot a small aeroplane mobile. In a position for manipulation with the
than it is to drive an automobile. In some instances,
flying will be found the less difficult.

The hazard of any method of transportation is de-
pendent upon the existing conditions encountered.
Competent designers have created aeroplanes and
automobiles that are safe from structural weakness;
and with that obstacle eliminated, the remaining
dangers are those resulting from weather conditions.
Unnecessary risks in driving and flying are usually
responsible for most accidents. Straight flying is
safe; and in consideration of the limitless flying space,
the probability of a collision is slight.

The instruments and controls of an aeroplane are
shown in Fig. 1. On the instrument panel will be
found the three most important indicators. The
tachometer dial indicates the speed of the motor in
revolutions per minute. The thermometer indicates
the temperature of the lubricating oil. 'The airspeed
indicator is the speedometer of the aeroplane. The
reading of this instrument, however, should not be
confused with the "ground speed" of the plane, be-
cause the airspeed of the plane indicates the velocity
of the plane relative to the air supporting it.

The ground distance traveled by an aeroplane is
dependent upon the velocity and direction of the
wind. An aeroplane which is capable of flying 100
miles per hour in a still wind will have a "ground
speed" of 125 miles per hour when flying in front of
a tail wind having a velocity of 25 miles per hour;
and conversely, will have a "ground speed" of 75
miles per hour when flying into a 25-mile per hour
wind. 'In each case the airspeed indicator will read
100 miles per hour. Every aeroplane is designed for

--...,..-

Diagram Showing Controls

left hand we find the engine throttle or accelerator.
It consists of a small lever with a knob on the upper
end. A forward thrust of this lever increases the
speed of the motor and a backward thrust reduces
the speed. To prevent stalling the motor, the accel-
erator is set in its retarded position so the minimum
speed of the motor will approximate 300 revolutions
per minute.

Conveniently located at the pilot's feet is the
rudder bar, which is pivoted at the center as shown in
Fig. 2. Either end of this bar may be thrust forward
by advancing one foot and withdrawing the other.
The rudder of the plane functions as the rudder on a
boat. To turn the aeroplane to the right, the right
foot is thrust forward. This action is transmitted
from the end of the rudder bar by means of flexible
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or moving along the ground, the motor is run at
about one-fifth of full throttle until the safe operating
temperature of the motor is reached. The motor
throttle is then retarded and the anchor blocks are
removed from the wheels. The plane is now ready
to taxi into its take-off position.

The take-off is made against the wind. This is
done to utilize the effect of the oncoming force of the
air, which is added to the force produced by the rota-
tion of the propeller. If the take-off were made with
the wind, the velocity of the wind would be added to
the minimum flying speed of the plane and therefore
would make the ground speed at the take-off equiva-
lent to the sum of the velocity of the wind and the
velocity of the plane at minimum flying speed.

The take-off is practically automatic and is a sim-
ple part of actual flight. With the motor operating
at low throttle and the plane headed into the wind,
the throttle is gradually advanced to open position
as the plane moves forward. The control stick is
pushed forward slightly until the tail skid rises from
the ground. The plane is held on its course by steer-
ing with the rudder. As the plane :vaESES its mini-
mum flying speed, the control stick is gradually
pulled back to gain altitude. The speed of the plane
is reduced and it is then necessary to return the stick
to its neutral position so that the plane can level
off and gain speed. As flying speed is increased, the
stick is again pulled back and the plane climbs to the
desired altitude. No attempt to turn the plane
should be made until a safe flying altitude is reached.
Many serious accidents have been caused by low-

.height turns which are accompanied by side slipping
and the lack of available space in which to correct
the flight of the plane.

Precaution against sideslipping on turns is very
important. Long radius turns are the least difficult
to execute since the sideslipping is at a minimum.
To make a right turn, the control stick is moved
slightly to the right, thus depressing the right wing.
Coincident with this motion of..the control stick, the
rudder bar is pushed forward with the right foot.
These two motions bank and turn the plane to the
right. Proper control of the plane while making
turns is developed by practice. The distances
through which the control stick and rudder bar are
moved is governed by the response of the plane to
their controlling action.

It must be remembered that as the plane enters a
vertical bank, the action of the rudder and elevators
on the control of the plane are reversed. Assuming
that the plane is in a vertical bank, the positions of
the elevators with respect to the ground during hori-
zontal flight are reversed. With this condition it is
apparent that the rudder controls the rise and fall of
the plane and the elevators control the direction of
flight in the horizontal plane. In returning from the
vertical bank to horizontal flight, the plane passes

cables attached to the .rudder. The rudder moves
to the right of the line of flight. The air pressure on
the rudder causes a thrust on the right side of the tail
of the plane. This thrust moves the tail of the plane
to the left and causes the plane to turn to the right.
If the left foot is thrust forward, the rudder moves
to the left and a left turn is executed. The rudder
steers the plane about the normal axis, which passes
vertically through the center of gravity of the plane.

The control stick which actuates the elevators and
ailerons is pivoted in the floor of the cockpit at a
point in line with and between the knees of the pilot
in such a manner that the top of the control stick is
free to move in any direction about its pivoted base.
This stick is connected to the elevators and ailerons
as shown in Fig. 2. If the stick is pushed forward,
the elevators are lowered. With the elevators in this
position an upward air force is exerted on the tail of
the plane, which causes the tail of the plane to rise
and thus increase the angle of incidence of the main
wings. This increase in the angle of incidence sends
the plane into a downward glide. If the control
stick is pulled to the rear of its vertical position, the
elevators are raised and the plane rises.

Rotation of the plane about its longitudinal axis,
or line of flight, is made possible by ailerons in the
main wings of the plane. The ailerons are accessory
wings which are hinged to, and constructed integral
with, the main wings. The ailerons function as
elevators and are moved by the control stick, to which
they are connected in such a manner that when the
control stick is moved to the right, the ailerons in the
right wings are raised and the left ailerons are
lowered. These positions of the ailerons lower the
right wing and raise the left, thus causing the plane
to enter a right bank. When the control stick is
moved to the left, the opposite actions occur and the
plane enters a left bank.

An automobile which is quickly turned around a
corner on a slippery pavement will skid. A similar
action, sideslipping, occurs when a plane is turned
about its neutral axis. To counteract this action,
the plane is banked, one wing lowered, the other
raised, by means of the ailerons just described.

Motors of most planes are started by cranking,
although some motors are equipped with electric
starters. Considerable danger is encountered by the
ground man or assisting pilot who swings the pro-
peller to start the motor. To start the motor, the
ignition switch is turned off and the propeller is
turned through three or four revolutions; this action
transmitted to the pistons, draws the vaporized gaso-
line into the cylinders. The ignition switch is then
turned on and the next turn of the propeller causes
the explosion of the vaporized gasoline, which conse-
quently starts the motor.

With anchor blocks placed in front of the wheels
of the landing gear to prevent the plane from taxiing
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through a 45° bank, in which position the rudder pilot to make a series' of "8" turns before reaching
functions as half rudder and half elevator and the the field. These turns are made so that the nose of
elevator functions as half elevator and half rudder. the plane is turned toward the field each time the
These changes in control are difficult to master; there- movement is executed. The "8" turns retard the
fore much practice in the handling of the controls is speed and assist the plane in hitting its mark. The
necessary in order to obtain accurate performance of proper maneuver for the inexperienced pilot con-
the plane. To preserve the safety of the plane, verti- fronted with overshooting is to fly over his mark and
cal banks should be.made at high speed and high alti- then attempt a new landing.
tude. The gliding angle for most planes is one unit of

The simplicity of the take-off is counteracted by height for every seven units of distance. This line
the difficulty encountered in landing. Like other of flight makes an angle of about 8 degrees with the
flying operations, landing is best mastered through horizontal. When an altitude of about 40 feet is
the acquisition of an understanding of the principles reached it is necessary to begin flattening out. The
involved and a thorough experience gained from prac- ground should be watched very closely. The control
tice landings. The principle of the relation of air stick is pulled back gently and as flying speed is lost,
speed to ground speed becomes an important factor the wheels reach the surface of the ground and the
in landing as it was in the take-off. A safe landing plane glides across the field. The landing skid then
can best be made when the ground speed is at a mini- drags upon the ground and reduces the ground speed
mum. To obtain minimum ground speed in landing, until the plane comes to a halt. The important
it is necessary to land into the wind. The wind di- phase in landing is flattening out at the proper time.
rection may be determined by observing the direction Failure to flatten out will cause the plane to fly into
taken by smoke as it is emitted from chimneys or by the ground, and the plane will be damaged. Flat-
observing the signal from the wind cone at the land- tening out too soon causes the plane to "land" 3 or 4
ing field. With the plane at an altitude of about feet above the ground, from which height the plane
400 feet the engine is throttled at its retarded posi- makes a vertical drop. This landing is not extremely
tion. A downward glide is then begun. It is ex- dangerous, but is one to be avoided',since damage to
tremely important that there be no obstructions in the undercarriage is often caused by such impacts.
the path of the plane. Air traffic rules grant the A complete knowledge of landings is one of the
right-of-way to pilots of alighting aircraft; however, most vital factors in safe flying. The ability to take
it is important to ascertain that no planes are about off and land in small areas is a necessary addition to
to take off. The plane assumes its gentle glide as the every pilot's knowledge of flying, since the necessity
control stick is moved forward. The pilot's judg- for landing in small fields is often encountered by
ment enters decisively into this manipulation, because pilots who undertake cross-country flying.
he must determine whether he is bringing the plane Practical knowledge of flight is best obtained by
to a safe landing or whether he is going to undershoot actual flying, Fear must be eliminated by the
or overshoot his mark. If the plane is going to acquisition of confidence in your plane and in your-
undershoot, not reach the field at the correct altitude, self. Flying is safe and fascinating and is deemed to
it is possible to advance the throttle and gain suffi- become foremost in popularity and in convenience
cient distance. There is no such correction for over- for modern transportation.
shooting. It is possible, however, for the experienced

Safe Landing Angle for Plane
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THE ELECTRIFICATION OF THE WORLD'S LARGEST SHOVEL
By A. L. SLACK, E. E.'31

THE first practical steam shovel was built by Otis, reversal. They found that the speed of the several
in 1837, just eight years after the appearance of parts must be under the control of the operator if any

Stephenson's "Rocket." Many attempts were made speed was to be maintained, since the hoisting and
to improve upon it, but the steamshovel as we know crowding motions particularly varied with the load
it today made its real start in the eighties, with the and conditions imposed.
establishment of the Marion and Bucyrus companies. In heavy work, the speed of the dipper should be
The era of American railroad expansion, in the last low, and when an immovable object is encountered,
quarter of the nineteenth century, with its need for a should come to rest with the entire bail pull exerted,
mechanical. tool to supplement and magnify man- immediately accelerating when the object has been
power, furnished the impetus for intensive develop- removed. Further, it has been found that the dipper
ment in this field. speed should be high in light work or hoisting to the

The first shovels built were of the friction type, dump. This means that a variable speed is needed
carrying a steam engine equipped with a governor instead of the constant speed previously designed.
and a heavy flywheel. A constant speed was main- As the motions are in many cases simultaneous, to
tained throughout the cycle, and the hoisting, swing- ungovern the engine would prevent the work of the
ing and crowding motions were taken from the same shovel being elastic; only one operation should be
shaft by means of friction clutches. These shovels, performed at a time. Thus, the idea of using a
pioneering the way for future development, did their separate, ungoverned engine for each operation came
work well and provided a more efficient method of into being, one for crowding, one for hoisting and one
handling materials, paving the way to greater for swinging. This was one of "themost important
projects. advances in the field of excavation, as it permitted

It was not long, however, until shovel designers the shovel man to take advantage of high speed at
became aware of the disadvantages connected with low torque and low speed at high torque characteris-
the heavy flywheel and attending frictions of a con- tic of the steam engine. For electricity to compete
stant speed engine, that the various motions should with the steam engine it must measure up to these
be subject to rapid acceleration, retardation and requirements.

16
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The outstanding feature of the electric power
shovel as compared with its chief competitor, the
steam shovel, is its uniformly lower maintenance
and operation cost. Three men are required by the
steam shovel, whereas the electric shovel is a one-
man proposition. Statistics show that the cost per
ton for stearn shovel averages $0.06, while the electric
shovel, under the same conditions, handles the ton
for $0.023. This wide difference makes it apparent
that the electric shovel is destined to replace the
steam shovel in every field where electric current can
be obtained. Since electric power now can be
obtained cheaply in all but the more remote parts of
most countries, the use of the electric shovel will
probably be greatly extended soon.

The foregoing statements apply to large and small
shovels alike. The following description explains
the electrical equipment on a twelve-yard shovel,
the largest in operation today, as it is to this class of
equipment that we must look for the greatest progress
in the excavating field.

The type I shall discuss is the Marion Steam Shovel
Company's Model 5480,which is the largest and most
powerful shovel in the world and sets a high standard
for long range, large-capacity design. This shovel
has a dipper capacity of twelve cubic yards, is
equipped with a 90-foot boom and 60-foot dipper-
stick, .and weighs 900 tons. Ward.-Leonard control
is used, and every function of the shovel is controlled
by the operator from his seat in the front left-hand
corner. Each operation is cared for by an individual
motor, and the unusual conditions met in shovel
operation are taken care of by cut-outs, delay relays,
and automatic devices of every known kind. The
intake rating of this model averages 225kw.

To give some idea of the range of the shovel, notice
the dimensions on the drawing. With the boom at
a 45-degree angle, the greatest height of dump is 45
feet above the ground level, at 109 feet from the cen-
ter line of the shovel. This is equivalent to placing
the load on top of a four-story building. The cycle
of this gigantic machine is 55 seconds; that is, it
crowds, hoists, swings, and returns, under the heavi-
est of working conditions, in less than one minute.

To understand better the descriptions to follow,
refer to the sketch of the layout of the main machin-
ery. This shows the location of the motor-generator
set, the several motors, the transformers, the air
compressor and the exciter set. The crowding motor
not shown, is located on the boom, the pump motor
is below the deck of the shovel, and the dipper trip
motor is too small to be shown at the scale used.

The motor-generator set is the underlying feature
of the Ward-Leonard control. In this particular
form of the system, a separate generator is used for
each of the three important functions, crowding,
hoisting, and swinging. This set consists of a
synchronous motor, 2,300-4,000 volts, 800 h. p.,

~
doing similar work. In the accompanying cut it will
be noted that the furnace must be fired, coal must
be hoisted, water supplied, and numerous other items
attended to that are not required on an electric
shovel. Their general use has come about only after
a careful investigation by big operators as to elas-
ticity, power, and maintenance costs. At present
the largest users of the electric equipment are the
coal and are mines, the larger quarries, the blast
furnaces, the cement manufacturers, and road, dam,
and tunnel contractors.

The Huge Dipper

As electricity came into common use, the question
arose as to whether alternating or direct current was
best. The development of the transformer and the
invention of the induction motor seemed to seal the
doom of direct current application, but industry
found that there were at least three applications
where direct current was supreme, reversing rolling-
min drives, reversing planer drives, and electric
shovels. The a. c. motor corresponds to the gov-
erned steam engine, while the d. c. motor compares
very favorably with the ungoverned engine, the ideal
for heavy duty and reversing motions.

The electric shovel is rapidly replacing the steam
shovel where the period of operation is extended
enough to justify the building of transmission lines,
such as in quarry work, mining, coal stripping, and



a hoist generator, 400 kw., 250 volts d. c., a swing
generator, 250 kw., 250 volts d. c., and a crowd
generator, 150 kw., 250 volts d. c. The arrangement
is similar to that of a generator with separate wind-
ings, and the entire control is effected through the
drum controllers at the engineer's seat. The motors
are connected directly to the generators, no cut-outs
or relays intervening. Through a variation of the
field in the d. c. generators, assisted by self-excited
shunt and differential field windings, a very close
approach is made to the ideal operation of the
ungoverned engine.

The hoisting is taken care of by two motors, each
of 250 h. p., 230 volts capacity, operating at 385
r. p. m.; the object in having two motors being to
reduce the inertia in stopping and starting. These
motors are reversible, and a fair idea of their size
and the method of installation is given in the illus-
tration. Note the blower motors to cool the larger
machine. These motors are used for dynamic break-
ing as the dipper drops. That is, in the reverse mo-
tion the motors act as generators, and the generator
on the motor-generator set acts as a motor. In this .»

way less power is taken from the outside source, and
the difference has been found equivalent to the power
required to swing the shovel.

There are two swing motors, for the same reason
as the use of two hoisting motors. Each of these
motors is 125 h. p., 230 volts, and operates at 460
r. p. m. These motors are reversible but not regen-
erative. Reference to the picture will given an idea
of the method of their installation and the reduction
through quiet herringbone .gears, The brake may
also be seen. The bevel gear shown operates a
shaft, on the lower end of which is a pinion engaged
with the swinging circle of the shovel.

The crowd motor, as explained, is located on the
boom, and is used for crowding the dipper handle
into the bank. This motor is of 125 h. p. capacity,
operating at 460 r. p. m, It is reversible, and- is

equipped with a lock brake similar to those shown on
both the hoisting and swinging motors. The action
of these brakes will be dealt with more fully in the
next paragraph. The crowd is an iml?Ortant func-
tion of any shovel, and is subjected to very severe
service, since the motor is stalled in practically every
instance.

-l3Skeleton Views of Shovel and Comparison with
~ Small Steam Shovel .

Air is used on practically all electric shovels to
operate the lock brakes. On the 5480 these brakes
are applied by tension springs and released by air;
thus, through a magnetic valve arrangement, if either
the current or the air fails, the operation is safe-
guarded by the automatic gripping of the brakes.
This, as one can imagine, is a very important feature
in a shovel of large size. The compressor motor
draws its current from the transformer, and is rated
at 1 h. p., using 220 volts a. c.

The exciter set consists of a 15 h. p., a. c. motor
and a 9 kw., 125-volt d. c. generator. This is wired
through the controller and enables the engineer to
vary the field strength of the generators or motors at
will. In addition to this main equipment, the shovel
is provided with a pump motor, for pumping alcohol
into the equalizing system, and a dipper trip motor
for holding the dipper trip line taut and tripping the
dipper as occasion requires.
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A STUDENT'S TOUR OF GERMANY
By ALVIN VITZ, C. E. '28, American Exchange Student, Danzig

"AS1\1AJ ,T. ship in a rough sea is a situation to One interesting event of the stay in Hanover was
be avoided." This is not a theory but an a hike with the "Schwimm Klub" through Hildes-

experience enriched by crossing the Atlantic in late helm, the oldest city of north Germany. The un-
September on the M. S. Orinoco, of the Hamburg- merciful forces of time have pushed the buildings
America Line. Due to the lateness of the season here and there, some high, some sunken, and all
there were few passengers and the officers were free more or less out of line with the vertical. One small
with the deck space, so that a third-class passenger building called "Zuckerhut" (sugar hat) has a very
could talk with a second-class with no fear of being small base and becomes enormously large at the roof.
sent down to the lower deck. Naturally the dining That such a building should stand is an engineering
saloons were separate, but after all that was a matter conundrum. It is said the construction is so inter-

laced that if one building of a square is torn down,
all the buildings will fall.

After most of Hildesheim had been visited, a hike
was taken through the surrounding hills. Scattered
here and there are towers at the loftiest places, from
which one can see the valleys, bespeckled with many
little towns where churches are very prominent.
Later in the day a typical "Bauer" (farmer) with his
Sunday suit, holiday cigars, and ever-present cane,
accompanied the "Schwimm Klub" for a distance.
He seemed glad for company and was very willing
to show the way. When we left him to take an-
other path, he gave many and long directions such as,
"Left to spruce grove, then right over a little creek,"
most of which was lost in the forgetful bend of the
mind. It is surprising how far these Germans
could walk with seeming little fatigue, and it was a
very weary American who tramped his way home to
his boarding house in Hanover!

The "Mittilland Kanal," an inland canal from
Magdeburg to the Weser River, has huge locks known
as the "Hindenburg Schleuse," a short distance from
Hanover. The locks are still under construction and
in the characteristic German fashion, everything is
"verboten" (prohibited). In Germany it is often
better to disregard signs until some one specifically
gives the order to "get out."

This was done at the locks, because photos were
very desirable; it was not long before orders to "get
out" were being given in emphatic German. The
natural American answer is "nicht verstehe," and as
the watchman's English is limited, there is generally
enough time to take a few pictures. As was my
experience in later conversation with the watchman,
I understood the very words that he had used to
tell me not to trespass. He laughed good naturedly
and said, "Sie verstehen ziemlich gut" (Yo~ under-
stand rather well).

A tourist in Europe should not remain too long
inone city as the interesting sights soon become com-
mon and some of the unsightly scenes begin to be
noticed. After two weeks in Hanover, the Berlin
express was boarded and in four short hours the con-
ductor announced, "Friedrichstrasse Bahnhof."

The Restless Atlantic

'-J •of little consequence! The roughness of the weather
caused the passengers no little discomfort but a few
of the "old sailors" managed to wile away the hours
in conversation. This in itself was a convenient way
to develop a sadly lacking knowledge of German.
Contrary to some of the opinions on board, a safe
landing was made in Hamburg, two A. M. Sunday
morning, October 1, the passengers remaining with
the ship!

Hamburg, though the second largest city in Ger-
many, is too much like New York to be of very great
interest to the American. In former years there
have been large devastating fires which destroyed
most of the older portions of the city, consequently,
Hamburg is very modern. The "Aussen Ulster"
and the "Hafenrundfahre" are points of interest that
should be missed by none. The Zoological Garden
of the Hagenbeck Circus is unusual in that the
animals are not kept in cages, but live in their natural
way.

It is a conceded fact that the best accent, of the
many dialects in Germany, is to be found in Hanover.
The aspiring student, anxious to learn the best,
naturally turns his steps to this city. Hanover,
aside from its perfect accent, can boast of beautiful
parks and gardens and very hospitable people. The
older portions of the city have been jealously pre-
served and one old fortification bears the date, 1357,
a grim reminder of the days when the citizens were
ever in peril of an invading foe.



Friedrichstrasse is the Broadway of Berlin, ever alive
with pedestrians, and cutting its way through the
heart of the business section. Not only the crowds,
but the stylish clothes, show that the largest metrop-
olis and capital city of Germany is at hand.

One of the most interesting ways to see Berlin is
to walk the streets with no premeditated route.
Something surprising generally turns up around the
next corner. Aside from the many architectural and
historical places of interest, there are many little
streets, off from the beaten path, where the actual
life of the working class can be found. Just to drop
into a little "hole in the wall" cafe where family
groups and friends assemble, passing the news or
scandal of the day or listening to the "spass Ge-
schichte" (joke) of the wit of the group, that alone
is worth a trip to Berlin. The many "higher class"
cafes seem to be crowded and it looks as though the
German people are having a reaction from their
natural conservatism; the inflation has taught them
to spend their money while it is of value!

Berlin is the hub of European aviation. Planes
come from London, Moscow, Stockholm, Paris, and
many other cities of Europe. To see the ships come
and go strikingly brings home the proximity of the
"many and various" European nations. The avia-
tion field is not free from the proverbial "verboten."
The Germans are naturally a law-abiding race and
obey the signs.' To get near the planes is only for
the elect and to be of the elect is to act the part; just
to walk through as though with authority and often
no questions will be asked. As the mechanic work-
ing on one of the planes said, "We can't have all the
people on the field,but if a few come through it is all
right." In the midst of our conversation he suddenly
stopped, looked up into the sky, and said, "There
comes Chamberlin." Chamberlin who became fam-
ous overnight in his flight from America to Germany.
Then a pilot and now a man of big business; is this
not the spirit of the times? I followed the plane until
it landed and, perhaps characteristically American,
took a photograph and then went up and shook
hands. Chamberlin had seen and experienced much
of this and seemed to take it all as a matter of course;
it must get rather stereotyped to be the public idol!
. The trip by rail to Danzig is of no great interest

save for the restrictions caused by the Polish Corri-
. dor. In order to pass through Poland without a visa
it is necessary to ride to Marienburg in East Prussia,
then trains must be changed and back over the same
track through Poland to Danzig. This little side-
trip adds just abour two hours to the running time!
When in Polish territory the trains are locked and to
get a drink in the station would cost the price of a
visa. Needless to say it is seldom done!

Danzig, though at present a relatively large city,
must live mostly in its glorious past. In former
years, as a member of the powerful Hanseatic League,

it ranked as one of the foremost ports of Europe.
When Turkey closed up the Bosphorus, the vast
natural resources of the "Hinterland," Russia,
Poland, and East Prussia, passed through Danzig on

THE CO-OPERATIVE ENGINEER20

the way to world markets. This was a highly pros-
perous time for Danzig, but foreign oppression was
ever threatening. Most of the nations of Europe
have tried to subjugate this progressive city at some
time or other. Poland has probably been more
active than others and it is not surprising that the
"Danziger" has an inborn hatred for the Pole. To
illustrate - I was walking in Danzig and wished to
find a certain street intersection. The city was still
strange and so I asked one of the pedestrians the
way. Because of my accent he knew I was a for-
eigner and naturally, since most foreigners in Danzig
come from Poland, he thought that I was Polish .
He told me the way and after walking about a mile
I found that he had purposely sent me in the wrong
direction, and I had only been a block from my des-
tination. Conditions are so strained that street
fights are very common. With Danzig's ninety-five
per cent German population, it behooves the Poles to
be cautious!

Danzig can thank America for the decline of its
prosperity. When the New World began to bid for
the world markets in timber and coal, and when
yankee shipping spread over the seven seas, then

The "Old Mill"
Church of St. Catherine
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supplying this mill comes from the Raduane River,
and the canal was constructed by Teutonic knights
to insure the city's supply of flour, even though
besieged by an enemy. Immediately behind the
"Old Mill" is the oldest church in Danzig, the Church
of Saint Catherine, dating from the twelfth century.
This church, though very beautiful and ornate, was
dwarfed by the gigantic Church of Saint Mary, and
thus was placed in a secondary position.

There are many customs in Danzig which seem
very odd to the American. The "Danziger" burial
is indeed a sight to behold! The hearse is entirely
dispensed with and the coffin, a huge affair, is carried
on the shoulders of the pall bearers. The coffinlead s
the procession and then come the mourners, and last
but not least is the heterogeneous group of young-
sters. All this is accompanied by the incessant
clanging of bells in the near-by churchyard. This
is really a very weird combination!

There is a story told in Danzig which runs thus:
They were carying "Sam Jones" to his last and
eternal rest when suddenly there was a light tapping
which seemed to come from the inside of the coffin.
One of the pall bearers bravely spoke up and said,
"What do you want, 'Sam Jones'?"

"I want to get out," was "Sam Jones's" curt reply.
lie was still alive and had only been unconscious.
Perhaps this is the cause of the custom; to give the
dead a last chance to assert themselves!

While watching one of these processions I thought
of the time I too rode in a hearse - one night while
"bumming" through Ohio. There were three of us
and we couldn't all get in the front seat so - but
that is another story!

The "Technische Hochschule" of Danzig is very
modern for Europe, having been built in the year
1904. It offers, aside from the technical subjects,
many of the so-called "cultural courses," of which
engineers are so deeply in need! There are about
2,100 students and the Poles number thirty per cent.
When there are fifty per cent Poles the Polish lan-
guage will be used, consequently Germans through-
out all Germany come to Danzig to keep up the pet-
centage. The struggle of Germany versus Poland
is ever present.

One of the most striking characteristics of the
"Danziger Technische Hochschule" is the "akadem-
ische Freiheit" (academic freedom). A student goes
into class if he is so inclined and takes as many or as
few hours as he pleases. There are no daily or week-
ly quizzes and throughout the college course there
are only two examinations. The first, or· "Vor-
exam," comes after about two years, generally more,
and then the final examination for "Diplom" comes
when the student thinks he is ready. Because of the
many temptations to idle away his time, the German
student must have much personal initiative to get

v

1816 the painting again came to Germany, but to
Berlin. "Danziger" agitation soon brought it back
to Danzig and it is hoped that it will have an un-
troubled rest for many years to come.

There is an old mill in Danzig which has been in
operation since the fourteenth century. The water

The H indenburg Schleuse

the death-knell had been sounded to the "Danziger"
merchant. There was a period of prosperity under
the German regime but never as in Hanseatic times.
Strangely the population bears no ill will to America
as it thinks that a competitor in commerce is not to
be hated. Today Danzig is again ensnarled by
foreign intervention. Poland has control of the
customs and it seems that much racial retaliation
enters into the manipulation of the various tariffs.
The people of Danzig are resignedly waiting and
hoping that the situation will change for the better.
Today's condition is not a new experience and per-
haps the curve of fate will start upward again?

It has been said that Danzig is the architectural
treasure-ground of Germ.any. The periods of pros-
perity had a stimulating effect; this is shown in the
many beautiful buildings which adorn the city. The
Church of Saint Mary, famous throughout Europe,
contains the well-known painting, "Last Judgment,"
by Memling. The history of this painting is some-
what synonymous to that of Danzig. Originally
intended for Italy, but intercepted and taken from an
English ship by a "Danziger" man-of-war, it stood
for many years, unmolested, in this church. Napo-
leon also came to Danzig, but not as a guest, and in
1807 took the "Last Judgment" back with him to
France. He, too, had a change of fortune and in
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THE BIG FOUR BRIDGE AT LOUISVILLE
By GEORGE H. EDWARDS, C. E.,'3!

SINCE time began, the Ohio River has been a being built upon the old. Since the old piers were
natural barrier to travel between the North and to be used, and it was impracticable to block the

South in what is now the eastern half of the United river with temporary bents, the old spans were
States. This natural barrier, that played such an used, as they stood, in place of false work. The
important part in the lives of our ancestors, is yield-
ing more and more each year to the skill and perse-
verance of the bridge engineer.

There is, at present, a very extensive program of
bridge construction along the Ohio River. The
Chesapeake & Ohio Railway is completing a new
bridge at Cincinnati, designed to replace an older
structure rendered obsolete by increasingly heavy
traffic. At Madison, Indiana, the construction of
a highway bridge is rapidly progressing. This bridge
will materially shorten the highway distance between
Chicago, Indianapolis, and the South Atlantic sea-
board.

Further down the river, at Louisville, two impor-
tant projects are under way. Indiana and Ken-
tucky have joined hands in the construction of a
highway bridge. This bridge will be paid for out of
tolls collected during the next fifteen or twenty years,
and eventually will revert to the public as a free
bridge.

The other project at Louisville is a railroad bridge,
and it is the writer's good fortune to be a "Co-op"
employed by the McClintic-Marshall Company, con-
tractors for the steel erection on this bridge. The
bridge is being built for the Louisville and Jefferson-
ville Bridge and Railway Company, a subsidiary of
the Cleveland, Cincinnati, Chicago, arid St. Louis
Railroad, and affords an entrance into Louisville for
the "Big Four Route." This bridge replaces an
older structure built upon this site in 1893. The
unique part of the work is that the new structure is

<,

, 2Map of the Louisville District

bloc~g -;.~ placed directly on the old floor beams
as the new spans are not as wide as the old.

through; those that do should make good in the
world!

German engineers are really highly trained mathe-
maticians. Everything, no matter how simple, must
have its mathematical derivation. It is rather dis-
tressing for the American to follow through long and
tedious equations, really beautiful with the many
Greek letters and integral signs, and then have the
professor say, "Mathematically this is perfect, but
from a practical viewpoint its value is nothing."
Why not start with the final deduction and avoid all
the work? The probable answer is "Mental Train-
ing" and perhaps the German method does have its
advantage.

Too much cannot be said of the reception given an
American student in Germany. There is no ill feel-
ing and everyone seems interested in the affairs of the
New World. Many invitations are forthcoming to
various forms of amusement, some of which are en-
tirely new experiences and are more interesting in
their newness than in the actual pleasure derived!
It surely takes a large amount of restraint to sip a
cup of tea for two hours in a cafe. The cafe is warm
and the student's room is cold, so why not?

Just what kind of a reception does the foreign
student have in the United States? Is he taken in
as one of the crowd? Not only for the man himself,
but for the good of international relations, it is
hoped that Americans come forth with their famous
wholesome hospitality.
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Description - The project consists of six river
spans. Three of these spans are 547.4 feet long;
two spans are 338.4 feet long, and the remaining one

Design - Simplicity and ruggedness marks the
design throughout. The six river spans are com-
posed of combination Pratt and Bowstring trusses,

----- -----
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is 207.4 feet long, making a total for the river spans
of 2,526.4 feet. On the Jeffersonville side of the river
the approach viaduct is 3,297.0 feet long, while on
the Louisville side there are two approach viaducts.

• ~.y.-.v",·.~·,""'''~·~-UN,·.·.·.·.~ •.•"".

View of Center Span, showing Traveler and New Steel Partly Erected

of sufficient strength to care for \{ail~af traffic for
many years to come. The top and bottom chords
are approximately 3~ feet wide, while the columns,
diagonals, and lateral bracings are proportionately
large. The viaduct spans and bents are clearly
illustrated in the accompanying photographs. The
bents rest on concrete pedestals which in turn rest
on concrete piling. The concrete piling was driven
in some instances, to a depth of 40 feet.

The shore piers of the old bridge were encased in
concrete to give added strength, and the river piers
were capped with concrete.

Method of Construction - The three short
spans were built upon falsework. The falsework
rested upon temporary wooden piles driven into the
bed of the river or into the shore adjacent to the
river. The three 547 foot spans are being built
upon the old spans with the aid of travellers and
stationary engines. The travellers ride the old top
chords between the end posts, and carry the necessary
blocks and lines for hoisting the new steel in place.
These travellers are moved from panel point to panel
point as the work progresses.

Dismantling- Old Spans - When the new spans
are completed, brackets are securely bolted to all the
new columns, directly under the top chords of the old
trusses. The new span is then raised with the aid of
eight 1,000-ton capacity hydraulic jacks. The
bolted brackets engage the under side of the top
chords of the old trusses, and the new spans thus
assume the weight of the old. The old span is then
taken apart, beginning with the bottom chords and

.
End View of Center Span During Erection ••

One Louisville approach is 2,112.0 feet long, ~~~
the other is 1,862.2 feet long.
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laterals and working upward. The dismantled steel Electricity for the operating of the stationary
is loaded directly into cars placed on the new spans. engines is obtained from a local electric company.
As the work progresses, the old spans are reinforced at

weak points in order to carry the additional loading.

Erection of Steel on South Viaduct
f1J 3.. c.:

Three pairs of stationary engines are located'on the
piers at the south end of each span, and supply the
power for hoisting the new steel into place. The
engines are electrically driven, and are capable of
lifting a fifty-ton section.
The new steel for the entire project is fabricated

in the Pittsburgh plant of McClintic-Marshall Com-
pany, and shipped by rail, on flat cars, to either the
Jeffersonville or Louisville storage yards. From the
storage yards the material is moved by a dinky loco-
motive to the place where the material will be used.
Decking - It is common knowledge that stringers

and girders will rust the quickest directly beneath
the ties on a railroad bridge or viaduct. This is due
to the inaccessibility of these places to .the painter's
brush, to the collection of water there and to the
friction between the tie and the beam. The modern
creosoted tie will last nearly as long as the bridge or
viaduct, and consequently some means must be
devised to protect the steel directly beneath it.
For comparison, two protective methods are being

used on this particular project. One method is to
place a cloth, soaked in red lead and oil, under each
tie where it comes in contact with the steel. The
other method is to drill a small hole on each side of
the tie, sloping downward at an angle of about sixty
degrees with the horizontal. These holes extend to
the steel, and from time to time they are filled with
oil. The oil covers the top of the girder, thus afford-
ing a film of protection.
Plant Layout - The incoming steel is never left

in the storage yards more than a few days. Usually,
the steel for the viaducts is moved the same day it is
received, to a point within a few feet of its final rest-
ing place. The steel for the river spans is shipped
from Pittsburgh so as to arrive only a few days before
needed.

Iv iew showing Method of Supporting Old Shor-e Spanf during Erection of New Steel

The locomotive cranes and the dinky engine are
operated with steam, while compressed air is used
for riveting, light hoisting, and a few minor jobs.
A central air compressor is located on high ground

near the Louisville shore pier. This compressor
is electrically operated, and supplies a pressure of
150 pounds per square inch to the river spans and the
two Louisville approach viaducts. An auxiliary
compressor on the Jeffersonville side of the river
supplies compressed air for riveting the Jeffersonville
approach viaduct.
The officeof the resident engineer, the timekeeper,

and the foreman is located adjacent to the central air
compressor in Louisville.
Contractors and Personnel- The project is

being built at a cost approximating $3,500,000.00.
The work on the piers, the fill in Jeffersonville, and
miscellaneous concrete work was done by the Walsh
Construction Company of Davenport, Iowa, with
Mr. Albert Miller, Superintendent in Charge.



THE MODERN TREND TOW ARD COLOR
By GEO. We OUTCALT, Com. E.'25

MR. Average American Citizen lives in Fort with anything and everything that was beautifully
Madison, Iowa; sells men's clothing and colored." This statement of experience gives the

haberdashery; has a wife. During the past five analytical reasoning behind his unconscious acts.
years he has seen color come into his business, playing For the same reason today Americans, not knowing
the part of fairy godmother in making men take why, seek color.
interest and pride in their personal appearance, and Since color is here to remain permanently, what are
thereby piling up undreamed-of profits. Men for- its uses? Deep-thinking American citizens today
merly apathetic regarding their personal appearance, recognize the value of color in preserving health and
now take zestfully to neckties, socks, and clothing of
brilliant and varied hue.

If our Average American Citizen were in any other
business, whether as manufacturer, jobber, or mer-
chant, he would find that color had entered that busi-
ness also, bringing with it increased sales and larger
profits. Color fills the minds of Americans. The
average American citizen buys a green necktie, blue
suspenders, motley colored sox, and a cream-colored
suit. His wife selects green paint for the breakfast
room, a red dress, a purple hat of true regal Roman
splendor, a motor car of tango. They go to movie
houses painted in gaudy colors and look in shop win-
dows flaunting color and more color. Stimulated by
universal use of color, sales mount to new high levels.
Pleasant thoughts of larger earnings fill Mr. A. Citi-
zen's mind, quickly followed by thoughts of appre-
hension; for he knows not how long this color craze
will run. Or rather, his problem is to find whether
the acceptance of color is a temporary fad, soon to
wane, or a permanent stimulus to business.

Is color here to stay? Will men and women use
color in their dress, bring color into their home, three,
five, yes, ten years from now as they do today? To
find the answer let us look backward into the history
of man. We see man in his primitive state viewing
nature in all its beauty. Landscapes, sunrises and
sunsets, vividly colored flowers, whole fields of them,
lakes reflecting the blue sky and snow-capped moun-
tains, paraded color before his eyes. What does our
city worker se'etoday? Four walls of his apartment,
pressing in on him, black subways, granite canyons,
with a sandwiching in of show windows, do not sub-
stitute for the longing for color that has come down
to us with the development of man. Our city dwel-
lers are color hungry. Because they do not have a
feast of color dished up to them by Nature, they have
satisfied and are satisfying their color appetite with
color in their dress, in their home, and in the exteriors
of city buildings.

Here is Mr. Average American Citizen in a per-
sonage of a celebrated physician. He wrote: -t was
a slum child, compelled to suffer the dismal environ-
ment in which I lived. But suddenly nature awak-
ened within me a love of colors and I used to play
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stimulating the activity -of city dwellers. N. E.
Stephens, Secretary of the North American Society
of Arts, New York, says: "Modern buildings mater-
hils, such as terra cotta, afford wide range to the
architect, in the selection of colors. Before long he
will have accurate information at his command, to
show how each color affects not only the psychology,
but the physical system of the person who views it,
or who comes in contact with light reflected from its
surface."

More will be said later about the therapeutic value
of color. But let us at present show color in its new

Modern Color Printing -Germany



places. Everyone remembers the hearty endorse-
ment given the designers of the American Radiator

.Company's black and gold officebuilding in NewYork
City. More recently has come the new Stephens
Hot-el in Chicago, with lights of changing color
illuminating it at night. Not yet have we any blue,
green, or pink buildings. But they are on the way.
Proving this statement are the colored borders of a
new business building in Cincinnati, and the use of
colored stuccos for homes.

Possibly Mr. Average American Citizen goes to the
hospital. Here the advent of color and the contrast
with the old order are quite apparent. Well do pa-
tients remember the bleak white walls, fear-provok-
ing to say the least. White was used because the
hospital authorities knew that this color connoted
absolutecleanlinessandsterility. Admittedly true, but
it also forcibly impressed on the patients that they
were patients and thereby delayed their recovery.
So today colors are being used in hospitals. Rooms
painted green, yellow, or pink make the hospital a
more inviting place.

But, in addition to the added attractiveness, color
is also used in hospitals for its therapeutic value.
Blue, green and red have powerful influences. Blue
is used to reduce inflammatory conditions. Green
soothes the nerves, and lowers the blood pressure.
Orange and red stimulate the nervous system.
Yellow is a mental stimulant.. In the near future
doctors will direct the receiving ward nurse to put
the depressed patient in a pink room, and the man
with a nervous breakdown in a green room. Operat-
ing rooms will be painted light yellowish green to
allay the fear of the patient and to stimulate the sur-
geon and his assistants. Solariums for patients on
the road to recovery will be painted light green.
Rather unbelievable is the peculiar effect of red.
A normal man, when exposed to the influence of
saturated red, has been said to show a muscular de-
velopment of 50 per cent in excess of his physical
power when exposed to that of a quieting blue.

Few of us, it is hoped, will find it necessary to go
to the hospital. Yet every average American goes
to his home. And color has also come into the home.
Now a brick red chair, or a Chinese red smoking
stand, or a sea green magazine rack graces and vivi-
fi.esthe living room. But in the breakfast nook and
kitchen especially we see the triumphal march of
color. Here Mrs. Average American Citizen has
extended herself in the use of color. As she plans her
color scheme she should study the problem of proper
selection both for color harmony and with thought
of her family. Many women choose a color scheme
with the innocent casualness with which they put out
their hands when driving their cars, regardless of the
maneuver about to be undertaken. To select the
proper color scheme requires study.

Suppose, for example, that Mr. Average American
Citizen is nervous, high-strung and irritable. Ifhis wife
paints her breakfast set pink she is lighting the fuse
that may blow up the good ship Matrimony. Pre-
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dominant pink will have the same effect on him as
waving a red flag in front of a bull. "Why?" you
ask. Pink is a tint of red, and red stimulates the
nervous system. A woman with a nervous husband
would do well to paint the breakfast room set a
subduing green.

The study of the psychological effect of colors is
very simple when one considers colors in nature.
Yellow appears in sunshine and flowers. It gives joy
and happiness. Green used abundantly in nature,
has a neutral tone. Red, in sunsets and fires, and
moderately in flowers, stimulates. Blue is found in
the sky, its reflection seen in lakes. Tranquility and
restfulness result. Black appears only at night. It
suggests foreboding fear. Indigo and violet are
found infrequently. Tints of all these colors are the
admixture of anyone with white.

Tints of the primary colors are used in paints. As
the housewife selects her color scheme she should rea-
lize that tints of any color have the same psychologi-
cal effect as the primary color.

The use of color in one's personal attire is worth
study. Mr. Average American Citizen wears red
ties because he feels better by so doing. This same
man has proven that when he calls on one of his

3Typical Color Design - Germany
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customers that his chances of making a sale are At their breakfast table where they sit, in the maga-
greatly increased if he wears a light gray suit. You zine they read, on their automobiles, in the hospital
have personal choices of certain colors for your dress. where their babies are brought into the world - and
Behind your liking lie reasons other than keeping whither they sometimes return as adults - in all
your clothes in color harmony with your hair and these places they find life through color.
complexion. These are psychological reasons of Color is the mighty tool that pries open wide the
effech:ofcolor onyou and your friends. pocketbook of America. Mr. Average American

Today average American citizens who live in cities Citizen can make more money out of color by seeing
devoid of Nature's color, substitute for Nature in that the proper color is used to best suit the tem-
their artificial landscapes through the use of color. perament of the user. ,

t .._
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PAPER FROM CORNSTALKS
By L. L. LAMBORN, Com. E.'29

Illustrations by cour'esu of Cipsco News

ON THE night of October 19, 1928, the first car- which is being used now in Illinois. The Dorner
load of corn-stalk pulp ever shipped to a paper process gets more cellulose out of the cornstalks than

mill was turned into paper in the plant of the Kala- any other method and jt makes full use of the stalk

The plant of the Cornstalk Products Company at Danville. The Cornstalk Products Company has spent a great deal of
money in equipping this plant for its particular use. At the right can be seen thousands of bales of Illinois cornstalks ready to be
made into pulp.

mazoo Vegetable Parchment Company. An initial with the exception of the cobs and the corn grains.
run of 58,000 pounds went through that night with- The plant at Danville does not make the finished
out a single web-break. Thus paper from cornstalks, paper, but only transforms the cornstalks into pulp
which has been the dream of farmers, a vision of for paper making. The pulp is then shipped to the
chemists, and a goal of manufacturers for many years mill, where it is manufactured into paper. During
has been brought to realization in the first commer- the first year, when the company was preparing to
cial cornstalk paper pulp mill, that of the Cornstalk open its plant, 10,000 tons of cornstalks were as-
Products Company at Danville, Illinois, which has sembled. This year the company contracted with
been the center of the most extensive research into the farmer to harvest his corn and deliver it free of
farm waste utilization carried on anywhere in the cost into his wagon, taking the stalks in payment.
world. The cost of harvesting the 1928crop and transporting

About a year and a half ago eastern capitalists it to the factory ran somewhat less than the pioneer-
became financially interested in a plan to use corn- ing operation in 1927, but still more efficient harvest-
stalks. W. Jule Day and Frank K. Gardner, of ing methods must be devised. To this end engineers
New York, brought to this country Dr. Bela Dorner, of several farm implement manufacturers are coop-
of Budapest, Hungary, who for more than ten years erating toward the development of special corn-
had been carrying on a series of tests in the govern- harvesting machines. One type is on the order of
ment laboratories and finally invented the process the recently developed combined harvester-thresher



! • Finished Product '2:,..'1. ;f; ~5
Here is the pulp made from cornstalks as it c~s from the

drying machine ready for shipment to the paper mill and elsewhere.

material than wood pulp is necessary. Today the
United States alone uses eight million cords of wood
a year for paper pulp. The paper used in a single
Sunday edition of an American newspaper printed ~
in one of our large cities today requires the pulp from
300 acres of forest that took thirty to fifty years to
grow. It is declared that this same equivalent may
be found in 5,000 acres of cornstalks.

It is not likely that newspapers in the immediate
future will be printed on cornstalk paper. Officials
of the Cornstalk Products Company emphatically
state that cornstalk pulp is not intended at this time
to be a raw material for newsprint. It will go into
the highest grade of paper in which it can command
a much higher price than newsprint manufacturers
can afford to pay. Cornstalk book-paper, when

This is the equipment for bleaching the cornstalks after they
have been made into pulp.

The use of cornstalks for paper will not solve the
problem of the farmer or the paper user, but it will

Scientific research, on which commercial success must depend, is
kept well ahead of mechanical development. Cornstalk Products
Company's laboratories in Danville and New York are rated the
most extensive and complete anywhe.re in the world devoted exclu-
sively to cellulose research: This view shows about one-fifth of
space and equipment in Danville laboratory and half of the chemical
staff.

readily, a piece treated in the Danville plant held
water for twenty-four hours, though holding water
for forty-five minutes is ordinarily considered a
satisfactory test for waterproof paper. The main
object in diverting a small tonnage into newsprint
paper early in the development was to fix in the
public's mind the fact that farm waste utilization has

, .arrived commercially. The Cornstalk Company
has no intention to compete in the newsprint field.
It takes the position that newsprint and other low-
priced papers can come eventually from farm wastes.

held up to the light appears to have a close, even,
firm texture. It does not tear readily. With less
sizing than is commonly used in paper from wood
pulp, it takes on more of a gloss. It waterproofs

THE C'O-OPERATIVE ENGINEER

for all grains; it is designed to cut the corn, pick,
husk, and shell the ears, and shred and bale the stalks
at a single operation. The shredded and baled stalks
are delivered to the mill by trucks and trailers. The
company has leased corn fields of its own, 1,040 acres
in extent, where experiments have been carried on to
determine the varieties of corn which will give the
farmer the most grain and the company the most
stalks.

With the great increase in the consumption of
paper, it has become evident that some other cheaper
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The pressure vessel for the preliminary treatment of the corn-
stalks, the two digestors and the diffuser can be seen in the right
background. In the left foreground is the liquor storage tank.

some 3,000 products that can be made from corn-
stalks or corncobs.

Jacob Kindleberger, president of Kalamazoo
Vegetable Parchment Company, whose cooperation
with the Cornstalk Products Company at Danville,
made possible the early production of cornstalk pa-
per, says:

"Just how active your imagination may be, we
know not, but our own is lively enough so that we
can visualize in the years to come innumerable com-
paratively small pulp mills scattered throughout the
corn-belt regions of our country, making pulp from
cornstalks grown on millions of acres of land which
the farmer now finds non-producing, due to economic
conditions. And so it may come to pass that Presi-
dent Hoover's fondest hopes of many farms furnish-
ing individual owners with a satisfactory revenue
may be fully realized. We are not sufficiently opti-
mistic to think that cornstalks used for fodder for
printing presses will entirely or satisfactorily" solve
the farm problem, but we do think that it will prove
a potent factor."

In fourteen weeks each summer, somewhere be-
tween 100,000,000 and 200,000,000 tons of corn-
stalks, almost all of which are wasted, grow on
American farms. For the rapidity with which it
stores up the sun's energy, the corn plant is one of
the most efficient machines known. A corn field is
a forest that grows in 90 days.

It takes about three tons of stalks to make one ton
of paper. By using a little simple arithmetic, it

Showing the machines for crushing and washing the cornstalks.
In the rear is the belt conveyor carrying the stalks to the crusher.
In the center is the washer with the water filter immediately to the
right. I n the left foreground is the second crusher for the final
crushing of the stalks before pulping.

material, a total of a million dollars. The rights to
use, the Dorner and other patents are controlled by
the Cornstalk Products Company.

has been figured, that if all paper used in the United
States in 1927, had been made from cornstalks, only
one-sixth to one-third of the total supply available
would have been used. Extensive cultivation of
cornstalks is inseparably bound up with the principle
of "Industrialization of the Farm." It is quite
probable that this development will ultimately shift
a substantial part of the paper and pulp industry
from northeastern United States and Canada to the
corn fields of the Middle West, where a mill can
raise its own raw material right in its own back yard.

Officials of the Cornstalk Products Company say
that the economical unit will have a capacity of
100 tons a day of finished pulp. Figuring a ton of
cornstalks per acre, this will require 75,000 acres for
a season. The company says that nearly double
that amount of raw materials should available
within a radius of fifteen miles as not all stalks will
go to the mill and stalks from weedy fields are not

~good material.
River cities are considered good sites for pulp,r mills for two reasons - first, huge quantities of

water are necessary for washing and cooking the
cornstalks in the process of making pulp; and second,
bargeline transportation on rivers materially reduces
the cost of hauling. For the plant above described,
it is estimated that 7,000,000 gallons of water per
day will be required. This is sufficient for a city of
75,000 people. The water must be as pure as possi-
ble and as easily obtained as possible in order to
reduce costs.

It is estimated that $500,000 will be required for
a mill of 100 tons capacity, and $500,000 in raw

29

go far toward securing a new market for the farmer
at his door, which up to this time has not been open
to him, and it will furnish to the people a high-grade
paper. Professor Sweeney, head of the Department
of Chemical Engineering of Iowa State College, who
has carried on extensive investigations of industrial
possibilities in agricultural wastes, has pointed out
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clarity, conciseness, logical reasoning, and sheer
technical worth.

The emp.hasis he places upon economics as a study
for engineers should not be overlooked, and budding
young technicians might also take to heart his pithy
comment: "Sad to, say, the youpg engineers of
today are by no means as keen about reading techni-
cal books as were those of a generation or two ago -
too many automobiles, movies, sports, etc., to dis-
tract their attention! No technical man can advance
very far who does not continue to study all his life by
reading not only the current technical periodicals,
but also many of the standard engineering books,
especially the newest and most approved ones."

We publish herewith an abstract from DrvWad-
dell's paper. Comment by a leading technical mind
upon so pertinent a question as toll-bridge construc-
tion is of general interest and value.

"Owing to the wonderful development of the auto-
mobile, toll-bridge projects have become quite popu-
lar among bankers and other financiers; for, almost
invariably, they have paid large dividends. It is
likely that their popularity will continue for a decade
or two, as new routes of travel are constantly being
built in all parts of the country, and these often cross
large rivers and lakes. The individual states stand
the cost of the roads and the small bridges thereon;
but generally they cannot afford to pay for the
bridges over the wide waterways. Here lies the
opportunity for promoters and financiers; and for a
few years past they have been seizing it with avidity.
A number of such toll structures have been com-
pleted and are paying well, and many more of them
are under way.

"The question of their 'suitability' is entirely
financial. If a reasonably liberal estimate of first
cost and a conservative one of revenue show a proba-
ble gross income of twelve-and-a-half per cent on the
grand-total cost of the enterprise, the project will be
a safe one; and any greater percentage will make it
gilt-edged. About the only special feature of the
toll bridge is the provision for collecting the tolls.
This generally needs some deep study, in order to
design a system that will cause the least possible
delay of trafic, especially during the rush hours.
The best location for the toll houses is a wide plaza on
the ground near one end of the bridge.-

"There has lately been some caviling on the part
of the public about the large profits earned on toll
bridges, and a few attempts have been made to cur-
tail them; but it is neither just nor equitable to be-
grudge an ample recompense to anyone who risks
his capital in an enterprise for the public benefit.
Certain restrictions are now bering made in toll-bridge
charters, looking to the future purchase of the pro-
perty by the state on the plea of making it a free
bridge.

"The fundamental principle of the toll bridge is an
equitable one, because the users of the structure will
eventually pay for both first cost and upkeep; hence
it is likely that toll bridges will continue to increase
in popularity during the next few decades.

. ~q4-*30
PAUL F. NOCKA, Arch.'28 IS) ~ 0

Thefirst prize in this year's competition for the G~ Lowell
Memorial Traveling Fellowship was awarded to Paul F. Nocka,
a graduate of the University of Cincinnati, School of Architecture,
who is now at Massachusetts Institute of Technology. Beside the
honor the award carries with it a fund of $1,000 for a six months
study of architecture in foreign countries.

The Selection of Suitable
Bridge Types ' .~

Abstracted by OSCAR S. BRAY 0~ D

THERE has recently come to hand a copy of a
paper submitted to the Western Society of Engi-

neers by Dr. J. A. L. Waddell entitled, "Suitability
of the Various Types of Bridges for the Different
Conditions Encountered at Crossings."

Engineering literature is crowded with descrip-
tions of each type of bridge and with notes on the
kind of foundation adapted to it, but until now, no
one has seen the need of formulating the fundamental
principles which govern the selection of the various
types of bridges for characteristic conditions pre-
vailing in different locations.

Dr. Waddell's experience and achievements com-
mand for him the respectful attention of every mem-
ber of his profession. He has already made many
valuable contributions to current civil engineering
literature, making available the results of research
and experience extending over a period of rnore than
half a century. This particular paper, like his pre-
vious works, is to be pointed to as an example of



EDITORIAL
(Continued from page 8)

to show his mettle. As it is, almost anyone above The Co-ordinator Last, I should like to
the mental age of ten, and with a suitably engraved Our "Contact-Man" make one little suggestion
high-school diploma, can become a co-op. These regarding the Co-ordination
inepts not only retard class-room progress, they Department. The co-ordinator reminds me of a
frighten and discourage by their failure the ones who dentist-nobody loves him. This is because "every-
are capable, and create a serious problem for the one else's job looks better than mine." In truth, it
Co-ordination Department, which must place them is no child's play to find a place for a round peg in a
in industry, and then soothe the troubled waters maze of s~ua:e holes. ~he co-ordinator is our "con-
when they fail to make good. tact man with the outside world. Often a student

We do not want the college to grow beyond control has a special problem which he would like to discuss
It' . I h al d W t t t ." with his co-ordinator, but finds this difficult becauseIS impersona enoug a rea y. e wan 0 ram f th . hi h th t d t t . . d

. . . 0 e way In w IC a epar men IS organIze .
good engmeers, not merely quantities of them. I I the k th t h di t h ld h . tIn a eac co-or Ina or s ou ave a prrva e
plead for a closer contact between faculty and stu- littl bb h I f ffi II hi ith soecifi d. .. . 1 e cu y- 0 eo an 0 ce a ISown, WI speer e
dent, and this IS impossible where a large class con- office hours like a doctor where a student could see
tains a backwash of dullards. And if applicants a~e him alone and pour out his tale of woe, rather than
very carefully selected, professors can bend all their seek him out at the big office in the Main Engineering
effort toward making good engineers out of them, Building, where he will either have to tell his story
rather than being forced to face a class with the atti- practically in public, or be told that the co-ordinator
tude that half of it must be eliminated before the is out, and won't be back until four o'clock, when the
year is over. poor student has to be at military.
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.In tertor Decoration
Caller - What a cosy little breakfast room - and

the wall is so artistically stippled. .
Mrs. Depew: - Yes, this is where. my husband

eats his grapefruit.- Exchange.
-----

General Invitation
Sergeant - Hey! You can't go in there - that's

the colonel's tent.
Rookie-- Then what have they got "Private"

over the entrance for?

Visible Improvement
Golfer - Notice any improvement since last year?
Caddy - Had your clubs shined up, haven't you,

sir?
Embarrassing Moments

The street car was crowded. "Look mother!"
squealed little Benny, as a passenger took a seat
opposite. "There's the man who comes every week
for the furniture money."

Silence in the Courtroom
"Sam, do you solemnly swear to tell the truth, the

whole truth and nothing but the truth?"
"Ah does, suh."
"Well, Sam, what have you got to say for your-

self?"
"Jedge, wif all dem limitations you jes' put on me,

ah don't believe ah has anything to say."

The Other Way Round
"Half the City Council are Crooks" was the glaring

headline.
A retraction in full was demanded of the editor

under penalty of arrest.
Next afternoon the headline read: "Half the City

Council Are'nt Crooks."

The Modern Infant
The play teacher thought the children knew how

to play Blind Man's Buff. She blindfolded one little
girl, and when the child did not move, she asked:
"Why don't you play?"

The child replied: "Where is the cigarette?"
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The Whole Tru th
Lawyer (to flustered witness) - Now, sir, did you

or did you not, on the date in question or at any time,
say to the defendant or anyone else that the state-
ment imputed to you and denied by the plaintiff was
a matter of no moment or otherwise? Answer me,
yes or no."

Bewildered Witness - Yes or no, what?

, - - I "' '.., I

If the Middle-of-the-Road Driver Would Only be Consistent
~~- 3/z.

f9 .3::2... The Last Laugh
"Sffirts that laugh at the laundry" was advertised

by a certain firm. W'eheard of one that had such a
keen sense of humor that it arrived home the other
day with its sides split.

True Aristocracy
Customer - Now, I don't want that dog if he

isn't pedigreed.
Dog Merchant - Pedigreed? Say - if that dog

could talk, he wouldn't speak to either of us.

A Scotch traveling salesman, held up in the Orkney
Islands by a bad storm, telegraphed to his firm in
Aberdeen: "Marooned here by storm-wire instruc-
tions."

The reply came: "Start summer vacation as from
yesterday."



Many kinds are needed
One man supervises the construction of phone service to every corner of the nation.

a new telephone line, a second is responsible Bell invented the telephone ; Vail made it
for efficient service on that line, a third con- a servant of every-day life. 'Today, the widely
ceives an idea for its greater scope and shows different types of ability represented by those
the public how to use the service. two men are still essential.

Each is furthering an important side What is more, as the Bell System develops
of the many-sided business of rendering in complexity, opportunities for interesting
reliable, uniform and economical tele- life-work become constantly more varied.

BELL SYSTEM
..A n a t i oa-w iae r y s t e tn of inter-connecting t e Lep h on e s

~
" 0 U R P ION E E R I N G W 0 R K HAS J IT ST' BEG U N'
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Fig. 28G} Jenkins Extra Heeoy Bronze -Gate Valve} screwed.

"Physically fit"
[or the long run

JUST as the distance runner must be "phy-
sically fit", so, too, must a valve have the

stamina to give long-run performance. Per-
formance such as Jenkins Valves are giving
in power plants, and on plumbing, heating,
fire and pr ocess lines.

The durability of Jenkins Valves is the result
of high manufacturing standards strictly ad-
hered to over a period of 65 years. Every
valve marked with the Jenkins "Diamond"
possesses all the strength that analyses-proved
metals, correct design, careful founding and
precision machining can provide.

Jenkins Valves are made in
bronze and iron, in standard,
medium and extra heavy pat-
erns-a valve for practically
every valve service.

JENKINS BROS.
80 White Street New York, N. Y.

Send for a booklet 524 ~tlantic Avenue ~oston, .Mass.
descriptive of Jenkins 133 No. Seventh Street ..Philadelphia, P a.
Valves for any type 0/ 646 Washington Blvd Chicago, Ill.
building in which you JENKINS BROS., LIMITED

may be interested. Montreal, Canada London, England

Jenkins ·
VALVE ..S

Since 1864
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.c..... 'fsee here, Mike, you've got to quit pickin' on me.<-q, - 3 L2-
IS? ~.~ N?t So Dumb

As'1t VISItor to an Insane asylum walked about the
grounds, he noticed one of the inmates wheeling a
wheelbarrow upside down.

"That's no way to push that thing," said the visitor.
"You've got it upside down."

"Oh, have I?" answered the lunatic. "Well, I
used to push it the other way, and they put bricks
in it."

A Defending Counsel- You say that the fence is
eight feet high and that you were standing on the
ground - not mounted on a ladder or anything?

Witness - I do.
Counsel (triumphantly) - Then perhaps you will

explain how you, a man little over five feet, could see
over a fence eight feet high and watch the prisoner's
actions!

Witness (calmly) - There's a hole in the fence.

Playing Safe
It was along a beautiful stretch of highway and the

telephone line along the way was in _the hands of
repair men. She was driving, when of a sudden she
spied the men climbing the telephone poles. "Elmer,
just look at those fool men," she exclaimed, "do they
think I never drove a car before?"

The Varsity Shop
College Haberdashery

McMillan St., at Clifton Ave.
H Cincinnati's Only Exclusive College

Man's Shop "

Willing to Oblige
Dinner, unfortunately, was a little late, and a

guest asked the hostess whether she would b-e kind
enough to play something.

Seating herself at the baby grand, she executed an
admirable excerpt from Wagner. She finished, but
there was still a fewmore minutes to wait, and, in the
rather painful silence, she turned to a deaf old gentle-
man on her right and asked:

"Would you like a sonata before dinner?"
Her guest gave a start of surprise and pleasure.
/'Thank you," he replied. "I had a couple on the

way here, but I think I could manage another."
-Exchange.
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HEN you want the best-the recognized standard-make sure that
you specify ('('M·ississippiPolished Wire Glass". It is unsurpassed
in quality, strength and brilliancy. Every distributor carries this

. and other Mississippi products.

MISSISSIPPI WIRE GLASSCO. i2::F~HOA:~
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Highest quality steel sheets for the engi- Black and Galvanized Sheets, Keystone
neering, railway, industrial and general Rust-resisting Copper Steel Sheets, Tin
construction fields. This Company is and Terne Plates adapted to all known
the largest and oldest manufacturer of uses. Sold by leading metal merchants.

- t\l\(FRT'~ ~NNlrThe products of this Com- \/J I ~" I ~ I s
pany represent highest stand- S I- .• ~ ~ ~J."..••..••.'ti~ § S DI~TRICT SALES OFFICE~:
ards of quality and service. .~ - I '1 _ ~ I ~ ~ '1 ~ ~ ~ l Chicago, Denver, Detroit,
M ode right-sold right. ~.~ ~, _a . ~,a__4 ~ ilQ .,A.... ~,~~ .£, ,,~ .~ Cincinnati. Ne-y Orlea~s.

New York. Philadelphia,
--CONTRIBUTOR TO-- s·-~ ."'"~-'""~"'" ~W' ••.. l\-"", "If"",~ l'!"""~ r "1-" ."'I~ Pittsburgh. and St. Louis.
SHEET STEEL '1- 1-4 ~.l ~t·ll~.~ 1 ~ 1'{)1'" ~1s'r~r~r ~.8l1rl"'l«~§~~ Wr.ite near,est Sales Office
TRADE EXTENSION COMMITTEE .I.. ..J.Ml...4.JLJ ",-" .R..... -4. A. U "./ V ,&...as ~ ~ J .a.. a~.f:. '" lU ~ for information and booklets,
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~~~\ A.-merican Sheet and Tin Plate Compa!!y
~klb ~",:, :L General Offices: Frick Buitding, PITTSBURGH~ PA. I

I 'of~ •••• SUBSIDIARY OF ~

IIIIIIII",01, . UNITED STATES STEEL CORPORATION ~-1IiL-UF.ir"'rlI""._~-<.IP7

Quality Product's PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: .lJependllhle Service
AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL COMPANY THE LORAIN STEEL COMPANY
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL. IRON & R. R. COMPANY
AMERICAN STEEL AND WIRE COMPANY FEDERAL SHIPBUILDING AND DRY DOCK COMPANY NATIONAL TUBE COMPANY UNIVERSAL PORTLAND CEMENT COMPANY

Pacijic Coast Distributors-United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle, Honolulu. Export Distributor s- United States Steel Products Company. New York City

14UJtV

BOSTONIAN S
FAMOUS SHOES FOR MEN

514 VINE STREET
CINCINNATI, OHIO
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Very Exclusive
It was one of those fashionable teas when everyone

tried to outdo everyone else. He had never been
outside of Los Angeles, arid neither had she. So
both were recounting their experiences a-broad.

"And Asia! Ah! wonderful Asia! Never shall I
forget India, Turkey, Japan - all of them. And
most of all, China, the celestial kingdom!" His
collar wilted at his own eloquence.

"China! How I loved it!" She held her ground.
"And the pagodas, did you see them?"
"Did I see them!" She powdered her nose. "My

dear, I had dinner with them!" - Exchange.
------

Bigger and Better Shocks
"Bang!" went the rifles at the maneuvers.
"Oo-oo!" screamed the pretty girl - a nice,' deco-

rous, surprised scream. She stepped backward into
the arms of a young man.

"Oh!" said she, blushing, "I was frightened by the
rifles. I beg your pardon."

"Not at all," said the young man. Let's go over
and watch the artillery."

-_ .._---

The Universal Solvent
She - Did you know that the water has rotted

away the post in front of our house?
He - Mercy goodness, and the teetotalers put

that stuff in their stomachs!"- Buccaneer.

Why He Stayed Home
Mrs. Prim - I didn't see your husband in church

this morning.
Mrs. Glim - No, he doesn't dare go now.
Mrs. Prim (shocked) - Doesn't dare go? Why?
Mrs. Glim - Last Sunday the pastor prayed for

the loose livers of the parish. After the service my
husband asked .him if he wouldn't slip in just a few
words about his floating kidney - and the minister
threw a hymn book at him.- Wall Street Journal.

No Trouble Ahead
First Burglar - Let's get out of this. We've

broken into the house of the heavyweight champion.
Second Burglar.- Don't let that worry you. He

never fights for less than a million dollars.
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General 'View of the United States Militar,; Academ,), lJ7C.it Point, No Y.

PROBABLY no single spot in this country is more widely known
than West Point, where our future army commanders receive
their education and training in the arts of war.

As an army post in the Revolution, West Point's fortifications
were the works that Benedict Arnold attempted to deliver into the
hands of the British. Later the United States Military Academy was
established and is now composed of magnificen t buildings, parade
grounds and athletic fields. .

I t is a source of pride to the Otis organization tha tmos t of the
famous bui ldirigs of the world are equipped with Otis Elevators and
West Point is no exception to this rule; five Otis Elevators are installed
in variousbuildings of the Academy.

Throughout t.he world, in far-off places and at home in familiar
surroundings, we find that people everywhere depend upon Otis for
safe, speedy Vertical Transporta tion.

OTIS ELEVATOR CO:MPANY
OFFICES IN ALL PRINCIPAL CITIES OF THE WOR LD
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Rapid Transit
A "drunk," passing a subway excavation, stopped

for a moment and called down to the men at the
bottom of the pit:

"Shay, watcha doin' down there?"
One of the men responded: "We're building a sub-

way."
"How long is it goin' to take to buil' tha' subway?"
"Eight years," came the answer.
"Eight years (hie)! To 'ell with it. I'll take a

taxicab." - Yellow Strand.
------

The True Technique
Mac - How gracefully Cushman seems to eat

corn on the cob!
Eph - He ought to. He's a piccolo player.

CUT RATE CIGAR STORE
Under Management of

GOODYEAR SHOE REPAIR SYSTEM
Shoe Shining Parlor, Magazines and Novelties

JOHN WIKETTE
228 West McMillan Street Cincinnati

Or Try Chloroform?
Pretty Nurse - Every time I take the patient's

pulse, it gets faster. What shall I do?"
Doctor - Blindfold him!

- London Everybody' s Weekly.

Marvelous, My Dear Holmes!
Bystander - Trying to start her up?
Motorist (cranking car) - Are you a detective, sir?
Bystander - No, why?
Motorist - Well, you seem to have got a clue.

-----
New Popular Song

Voice Over Phone - How much is coal now?
Dealer - Eighteen-ninety a ton.
Voice - Ha hat I gotta oil burner.

Honorable Wounds
A barber was shaving a new customer. "Haven't

I shaved you before, sir?" asked he.
"No," said the customer, "I got those scars in

France." - Exchange.

There was a young fellow named Pratt,
Who stopped near a mule for a chat;

When he woke up in bed,
A day later, he said:

"Well, I sure got a kick out of that."

The Age of Machinery
Disgusted Better Half - Don't blow your soup

that way, Horace! What do you suppose I bought
them little electric fans for?

-----
Employment Manager (to fair applicant) -"Why

did you leave your last job?"
"I didn't like the way they used me."
"In what respect?"
"Well, for one thing, they took my name off the

payroll.' ,

GOOD PRINTING!
IT IS A MATTER
OF GRAY Mi\TTER

This book was done by

THE EBBERT & RICHARDSON CO.
436 COMMERCIAL SQUARE

Formerly Pioneer Street

~~REPRO
ENGRAVING CO@

DESIGNERS

ENGRAVERS

ILLUSTRATORS

In One 'or More Colors

Miami Building
Fifth and Elm Streets CINCINNArrI



YOUNGER COLLEGE MEN
ON RECENT WESTINGHOUSE JOBS

c. E.LANN
Control Engineering

Louis iana Sta te
University, '25

~""""'WfflY

P. L. FETZER
Mgr. Condenser Sales

Ka nsas State
College, '20

'~4JP ' ':m<"i' I
V. O. CLEMENTS

Generator Sales
Ka nsas Sta te

Agriculture College, '24

- ~
C. W. GUTH

Generator Installation
Design

Colorado School of
Mines, "22

B. A. ROSE
Generator Design

Kansas Sta te
Agriculture College, '26

F. L. TARLETON
Control Engineering

North Carolina
State College, '26
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The Rettgate Turbine-Generator
Where do young college men get in a large Capacity great enough to light a day into light and movemen t
industrial organization? Have they op- million homes is builtinto this one for the world's greatest me-
portunity to exercise creative talent? Is " ti W ti h hi t 1·gtgan rc es tng ouse mac ine, ropo is,

individual work recognized? "
If its condenser tubes were laid Only an organization of the

r r l' end to end in a straight line they size and resources of Westing-

To KEEP pace with the would extend more than 75 house can undertake the building
surging life of greater miles. The hurricane of steam of equipment for such huge re-

N ew York, the United Electric rushing through its whirling sponsibilities. To young men of
Light & Power Company has blades converts the heat from enterprise and genius Westing-
recently enlarged its plant capac- two thousand tons of coal a house offers great attractions be-

ity by installing the W tin b cause it daily provides op-
largest steam turbine- . " , portunities that are rare
generator in the world. . es. e ouse in smaller organizations..-..



LEBLOND
LATHES _

TOOL ROOM GRINDERS
MILLING MACHINES

T0 the engineering student body we ex-
-tend a cordial invitation to visit .our
modern plant, to see on display the latest
developments in lathes, milling machines
and tool room grinders, and to study our
manufacturing methods.

A visit will prove decidedly interesting to
those who contemplate positions of re-
sponsibility in manufacturing shops.

THE R. K. LEBLOND MACHINE TOOL CO.
Cincinnati, Ohio

A t the Head of the Stadium Steps

Green Lantern Tavern
Luncheons Dinners Tea Bridge Parties

Call Avon 7755

Position Vacant
Weary Willie (reading) - Man wanted to chop

wood, bring up coal, tend furnace, take care of gar-
den, mind chickens, and children."

Frayed Fagan (groaning) - Gee, dem matrimonial
advertisements make me tired.

Proof Positive
"I can't marry him, mother. He's an atheist, and

doesn't believe there's a hell."
"Marry him, my dear, and between us we'll con-

vince him that he's wrong."

Wish You Were Here
"What sort of a time did your friend have on his

motor trip?"
"Great! I've had two letters from him - one

from the police station and the other from a hospital."
-Exchange.

THE CO-OPERATIVE ENGINEER

Hobo - Lady, I don't know where my next meal
is coming from.

Woman of the House - Well, this is no informa-
tion bureau.

rr Can Optical Science solve
the problem?"

A production engineer said Bausch & Lomb scientists
to us: "I am having have studied many industrial

trouble in checking this oper- fields. In your job of control
arion" ... A special Bausch & ling raw materials and proc-
Lomb optical instrument esses as well as finished
solved his problem. Time was products, their experience
sa ved, grea ter precision may be invaluable. Call on
attained. them.

BAUSCH & LOMB OPTICAL CO.

~"t
635 St. Paul St. Rochester, N. Y. ~

40
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TB.E FURNACE
BEBIND TBE FACT

Back of the five remarkable qualities that
give Reading Genuine Puddled Wrought
Iron Pipe its long, long life stands the flame-
filledpuddling furnace-the time-tested meth-
od of making genuine puddled wrought iron.

It is in the puddling furnace that the fiery,
hot, pure iron and silicious slag are stirred
and worked together until every inmost par-
ticle of the iron is coated with corrosion-
defying slag. Out of the puddling furnace
comes genuine puddled wrought iron-the
same wrought iron that has been so famous
for generations.

You can buy proved pipe dependability, free-
dom from frequent replacements and unin-
terrupted production by insisting on Reading
Genuine Puddled Wrought Iron Pipe. Your
protection from untried substitutes is the
Reading name, date ofmanufacture and spiral
knurl mark on every piece of Reading Pipe.

READING IRON COMPAN·Y, Reading, Pennsylvania
Atlanta Cincinnati Pittsburgh Fort Worth
.Baltimore Detroit Cleveland Seattle
Boston Houston St. Louis Philadelphia
Buffalo Los Angeles Tulsa New Orleans

Chicago New Y6rk San Francisco

Reading tubular goods are
furnished in sizes ranging
from l/S" to 20" in diameter •.

R!~ ~D!L~ s.e·~R~E
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BROWN Ell SHARPE'
BROWN & SHARPE MFG. CO. @ PROVIDENCE, R. I., U. S. A.

+' --, i

'2. q If - 3 ~z. Necromancy

cY '-f~ The Limit
"Gentlemen," said the surgeon, as he entered the

lobby of the Good Egg Club, "in a room next door
lies a man hovering between life and death. One
thing will save him. Is there a gentleman here who
will volunteer to give me a quart, just one quart,
of-"

"That's enough, doc, I'll do it!" cried out an ath-
letic youth.

"But it must be good, you know. It must be pure.
I shall make a careful examination."

"Sure thing. Step right in here."
They entered an adjoining anteroom and the

sturdy man started to remove his coat.
"Here, here - what's the idea?"
"Don't you want to examine me?"
"Certainly not. Just let me see the whiskey."
"Whiskey? Well, of all the nerve! Think I'd

give up a quart of good whiskey for a guy I never
saw in my life? I thought you wanted blood."

Boarding House Repartee
"Could you pass the bread?"
"I think I can. I moved pianos all summer."

Wham!
"Ought I to marry a girl who is my inferior men-

tally?"
"If possible, yes."

THE CO-OPERATIVE ENGINEER

Much merriment was created last week-end by a
sign in front of one of the Toronto churches which
read: "Subject of Sunday evening's sermon, 'Do you
know what hell is'?" Underneath it in smaller let-
ters was printed: "Come and hear our new organist."

-Toronto Daily Star.
-----

Grace - All my ancestors were blondes.
Charles - Then you came from preferred stock.

-Exchange.
J r I
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SKILLED HANDS
do BETTER and FASTER
WORK with GOOD TOOLS

TRAINING makes a man a skilled ma-
chinist; good tools make it possible for

him to apply his skill to useful work.
Good workmen the world over choose

Brown & Sharpe tools because the accuracy,
simplicity, and lasting quality of the tools help
them to do consistently better and faster work.
For nearly 80 years these tools have been rec-
ognized as the standard of comparison.

" . Whether a man's goal is a foremanship,
and he is selecting tools for his personal kit--
or his problem is lower manufacturing costs,
and he is specifying equipment for the tool-
room-s-it profits him to insist upon Brown
& Sharpe Tools. Send for complete catalog.
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pHOTOMICROGRAPH 0 f THE same steel after nor-

bearing steel after forging, malizing and annealing.
etched with nitric acid and S how in g fine spheroidized
magnified 1,000 diameters. grain structure so important

to strength.

1& F T E R forging, the next step in' the prep-
.l1l. aration of the steel for New Departure

Ball Bearings is to relieve all internal
strains • • • to refine the grain and to soften the
steel to a point where it may be readily machined.

The grain is refined by normalizing in the
batteries of oil-fired furnaces shown above where
a relatively high temperature is maintained uni-
form by the use of electric pyrcmcters,

After a precisely determined time the forgings
are removed and allowed to cool in air. l'his
operation removes the heterogeneous structure
of the steel and puts it in the best possible
condition for annealing.

Annealing is required to soften the steel and
eliminate strains from forging. This heat treat-
ment brings the forgings to a temperature just he-
low the hardening or critical range of the steel and
holds this temperature for a relatively long time.

Through special processes unique with this
company the steel is spheroidized-or brought to
a structure of minute spheres. By this method
can New Departure's special analysis, high carbon
chrome alloy steel be cut with relative ease
without tearing. _

Only by an intimate knowledge of metallurgy
and the ability to control the unseen in steel are
New Departure Ball Bearings produced with a
uniform endurance unsurpassed elsewhere in
industry.

View oj part, of New Depanure'« gigantic heat treating plant.

JUNE, 1929
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Controlling the Unseen in Steel
-':,.. .. .. -...
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Costly Remark
"Did anybody comment on the way you handled

your new car?" -
"One man made a brief remark - Fifty dollars

and costs."

NORM R. BAI{ER FAY A. NORTONBAKER & NORTON
REALTORS

Professional Service in Brokerage and Buildings
410 TRACTION BLDG. MAIN 6683

Sandy bought two tickets for a raffle and won a
$1,500 car. His friends rushed up to his house to·
congratulate him, but found him looking miserable
as could be. .

"Why, mon, what's the matter wi' ye?" they asked.
"It's that second ticket. Why I ever bought it

I canna imagine."

Alarm Clocks, Wristwatches, Wristbands, Fountain Pens

I f you have trouble with your watch!
See your watchmaker

GEORGE BIERER
209 W. McMillan St., next to Clifton Ave.

Special Prices for Students

Down in Arkansas a man was tried for assault and
battery with intent to kill. The state produced as
evidence the weapons used - a rail, a gun, saw and
rifle, The defendant's counsel exhibited as the other
man's weapons a scythe, blade pitchfork, pistol, dog
razor and hoe. After being out several hours, the
jury gave their verdict:

"We, the jury, would have' given a dollar to see
the fight."

Caution, Go Slow
A couple of contractors who were attending the

recent road show, managed to break away from their
wives long enough to have a quiet little dinner
together in a cafe. When dinner was over the waiter
asked:

"Shall I bring in a couple of demitasses?"
"Gosh, no," one of the contractors replied in

alarm. "Our wives might come in at any moment:"
-Exchange.

Telephone, Avon 3116

The

J. H. Fielman Dairy Co.
Pasteurized Mte/k

and Cream
And Other Dairy Products

2519 VINE STREET CINCINNATI, OHIO

Drawing Instruments and Supplies

Saxonia Mail Order Bouse
P. o. BOX 1534 PITTSBU-RGH, PA.

Lost and Found Column
"Hey, Bill, let's go rabbit hunting."
"S'matter, I ain't lost no rabbits."

Holy Smoke!
Teacher - What is a volcano?
Student - A mountain with a hole in the top. If

you look down you can se~a creator smoking.
-----

_ Educated
I know a little History,

Some verses, too, by heart;
I know a little Science,

I know a little Art.

I know a little Latin,
I know a little Greek;

He runs a little restaurant;
- I eat there every week.

True to Origin
"You'd never think this street used to be a cow-

path, would you?"
"Oh, I dunno; look at all the calves."-Exchange.

Cat!
Young Bride - I didn't accept Harry the first

time he proposed.
Her Rival- No, dear, you were not there.

-Exchange.

It was in the subway - during the rush' hour.
The little man suddenly thought of pickpockets.
Thrusting his hand into his, he found another hand
there ahead of him.

"Get out, you thief."
"Get out" yourself!" said the other.
"Say!" interrupted a third. "If you two guys will

get your hands out of my pockets I'll get off h_ere."

SEE JOHN THE BARBER
formerly Chris Ballauer

at

228 West McMillan Street

THE CO-OPERATIVE ENGINEER
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Making Primers

Lesson No.2 of

BLASTERS' HANDBOOK
PRIMING a dynamite cartridge seems like a very simple job when

you watch a professional blaster-a thrust into the cartridge, a
blasting cap crimped onto the fuse and inserted into the hole, and the fuse
tied to the cartridge with a piece of twine.

But each of these apparently simple steps requires experienced handling
for the sake of efficiency and safety. Upon proper priming depends
complete detonation, avoiding the pulling out of detonator, guarding
against moisture, easy and safer loading of bore. holes. There are two
methods of detonating a charge-safety fuse and blasting cap or electric
blasting caps.

Each step of the several methods of priming a cartridge is fully explained
in classroom terms and clearly illustrated in Chapter Two of the Blasters'
Handbook.

The entire Handbook, in fact, is one of the practical reference and study
works found in the classrooms of leading technical schools, colleges and
universities. Written out of the experience of du Pont field service men
over a great many years and taken from all fields. Meaty, well arranged,
and condensed into handy pocket size.

This coupon will bring you a copy absolutely FREE

REG. u, s. PAT. OFF.

E. 1. DU PONT DE NEMOURS & CO., Inc., Explosives Department, Wiltnington, Delaware
Without cost or obligation on my part, please send me a copy of the "Blasters' Handbook."

Name .-.---- : . : . _

Dormitory Rocm No. Street _

City . . State _
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Mistaken
Mary Ann, a buxom, rosy-cheeked girl from the

country, visiting some friends in the city, volunteered
to look after a neighbor's boys and girls while the
woman attended a meeting.

She bathed, brushed, combed and put to bed her
charges. When the neighbor returned she asked:

"Well, my dear, how did you get along with the
kids?"

"Not so badly," replied Mary Ann, "but I had an
awful time with the oldest boy - the red-headed
one. He-"

"The red-headed one!" shrieked the woman, "why,
that's my husband."-Echo.

-----

The Baseball Season
A very modern employer has ordered the following

notice to be posted in his business premises: .
"Any workman desiring to attend the funeral of a

near relative must notify his foreman before 10 a. m.
on the day of the game."

-----

Music Hath Charms
"Does my practicing make you nervous?" asked

the man who was learning to playa saxophone.
"It did when I first heard the neighbors discussing

it," replied the man next door, "but I'm getting so
now that I don't care what happens to you."

-General Engineering News.

And Others?
Stenographers are supposed to work eight hours

and sleep eight hours, but not the same eight hours.

Two professors were riding uptown on a Broadway
car. There was a blockade and they decided to
walk. After they had gone a block the car started
again, when one professor said to the other:

"I thought we would get on better if we got off,
but now I see we would have been better off if we
had stayed on."

Wrong Font
Diner (to waiter) - Say, what's the idea of this

needle in my soup?
Waiter - Sorry, sir; typographical error; it should

be noodle.- Exchange.

Sure System
The Customer - I can't find my wife anywhere.

What shall I do?
Floorwalker - Just start talking to our pretty

assistant over there.- Exchange.

Free Translation
Voice (on phone) - Please send me a copy of the

song, "The Child Belongs to Me."
Clerk (to stock boy) - Wrap up a copy of "Yes,

Sir, That's My Baby."-Exchange.
--~---

Literary Conversation
"What are you reading these days?" he asked.
"Oh, I've just read the funniest book," replied the

modern flapper. "Honestly, it is a scream - it
really impressed me frightfully."

"Who's it by?"
"Y ou know that awfully funny person who writes

things - I can never think of his name."
"What's it called?"
"Let's see - it's some awfully funny title. Funny,

I can't for the life of me think of it this minute, but
it's terribly amusing. It simply gave me hysterics."

"What's it about?"
"Well, it's really terribly amusing - you know,

one of those sort of satire things."
"Really, it must be delightful."
"I think his books are wonderful, anyway, don't

you?"
"Whose books?"
"This man whose name I can never think of, I

mean." - Kablegram.

Cincinnati Equitable Fire Insurance Co.
load ANNIVERSARY OHIO'S OLDEST INSURANCE COMPANY

OFFICERS DIRECTORS

A. CLIFFO~D SHINKLE LOUIS E. MILLER
President CHARLES P. TAFT

CHARLES L. HARRISON
CHA~. L. H~RRISON CHARLES F. WINDISCH

Vice-President MAURICE J. FREIBERG

LOUIS E MILLER A. CLIFFORD SHINKLE
• . TYLOR FIELD

Vice-President CHARLES J. LIVINGOOD
E w H ERNST ORGANIZED APRIL, 1826 JOHN D. SAGE

D . • CHARLES D. JONES
Sec'y and Treasurer

ONCE INSURED - AL WAYS INSURED

105 DIXIE TERMINAL BUILDING
POLICIES ISSUED FOR SEVEN YEARS RENEWABLE WITHOUT FURTHER PAYMENrS



S .. ~Clence
Knocks Out Waste
It is a fight to the finish-Industry cant, increase and betterment of pro-
vs. \V aste--and Industry wants men duction, extension of machine life--
scientifically trained to win. So it is Timken Bearin~s reach into every
that Timken Bearings and their prac- phase of Industry and express to-
tical application are an all-impor- day's demand in modern machine
tant part of every course of study," desi~n.

For power relieved from friction by Exclu~ive re.sults are fou.nd ~n this
Timken Bearings, puts a powerful cxclustve ~lmken combination of
punch into production. features- Tlmken tapered construc-

tion, Timken POSI'TIVEL Y ALIGN-
--And down goes Waste for the ED ROLLS and Timken electric
count. Timken Bearin~s put fi~htin~ furnace steel.
machines into every field, free from Wh h 1 d h ft terever w ee s an 5 a s urn
hi~h maintenance, premature wear, "T· k E . d" h . Iirn en- qUlppe c amplons n-
misalignment and breakdowns. d t ' r\. t W t .. us ry s cause a~alns as e rn
\Vith their compact radial-thrust every class of service from feather-
ability, savin~ of power and lubri- wei~ht to heavy-weight.

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO

TIMKEN~~;;:;BEARINGS
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Diplomacy
We've heard of the height of this and the height

of that, but the height of politeness, we insist, is
the following sign:

"Kindly keep your hands off this wire. It carries
20,000 volts - thank you!" ,

- Reserve Red Cat.

Ii./. The Home of Good Eats

~Ej(
Best I!.: S Best

Food C-<1p Service
J!:re

McMillan at Clifton Ave. ;1(1.-<1.<,

The Litmus Test
"Now, Mary, when you bathe the baby, be sure

and use the thermometer to test the water."
Returning an hour later, the mistress asked:
"Did you use the thermometer?"
"No, ma'am. I can tell without that. If it's

too hot the baby turns red and if it's too cold, he'll
turn blue."-The Great Northern Goat.

A G-ood Job
"So your new job makes you independent?"
"Surely. I get there any time I want to before

eight, and leave just when I please after five."

No Evidence
Porter - Where's your trunks, suh?
Salesman - I use no trunks
Porter - But ah thought you was one 0' those

traveling salesmen.
Salesman - I am, but I sell brains, understand?

I sell brains.
Porter - Excuse me, boss, but you's the fust

travelin' fella that's been here who ain't carrying
no samples."-Exchange.

Why the Cow Died
. A barrister spoke on behalf of his client whose cow
had been killed by a train: "If the train had been
run as it should have been ran, or if the bell had been
rung as it should have been rang, or if the whistle
had been blowed as it should have been blown, both
of which they did neither, the cow would not have
been injured when she was killed."-Ex.

Neither Did He Spin
Willie - Pa, what's a parasite?
His Pa - A parasite, son, is a man who walks

through 'a revolving door without doing his share
of pushing! .

-."..
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simple household article, the pencil $;20~:d:z~
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The Choice of a Career
UPON the acquisi~ion .of .fund~- financial stability of the business,

mentals and basic principles In appeal of work, value of experience,

a given field obtained through uni- and opportunity for advancement.
versity training, the association with
a progressive organization is an im- To immediately choose a promising

portant step toward success. career with a dependable organiza-

Decision as to what kind of con- tion upon venturing into industry for

cern to affiliate with demands ample a livelihood, will prove more profit-

forethought. Elements governing able than aimlessly. drifting about

the choice of a career include the with no definite future in view.

~
The Cincinnati Milling Machine

Company and its associate organiza-
tion, Cincinnati Grinders Incorporated,
comprise a leading unit in supplying
industry throughout the world with
milling and grinding machines and
equipment.

The Cincinnati Milling Machine Company
Cincinnati, Ohio
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