LIBRARIES

UNIVERSITY OF WISCONSIN-MADISON

The Wisconsin engineer. Vol. 23, No. 4
January 1919

Madison, Wisconsin: Wisconsin Engineering Journal Association,
[s.d.]

https://digital.library.wisc.edu/1711.dl/7P3DBZ6M5SIJV8I

http://rightsstatements.org/vocab/InC/1.0/

The libraries provide public access to a wide range of material, including online exhibits, digitized
collections, archival finding aids, our catalog, online articles, and a growing range of materials in many
media.

When possible, we provide rights information in catalog records, finding aids, and other metadata that
accompanies collections or items. However, it is always the user's obligation to evaluate copyright and
rights issues in light of their own use.

728 State Street | Madison, Wisconsin 53706 | library.wisc.edu

Y / { { A



The
| Wisconsin
- Engineer

VOL. XXIII JANUARY, 1919 ~ NO. 4

™ ™ ™ ™ ™ ™ ™




The Wisconsin Engineer

4

‘We Not Only Sell Jewelry But We Also Do

EXPERT REPAIRING
- On Watches, Clocks, and Jewelry

~A. E. Lamboley, The Jeweler

220 State St. Phone 1102

II-

Tickets! Tlckets Tlckets! '
BUY NOW:"

Pantorium Company
(Quality Cleaners)

538 Stqte Sf. Phone 1180-1598

HEP! HEP! HEP!

x

Sir: It has come into my thought, now and then, that some little
reference, casually, to the Student’s Army Training Corps—we who in-
spire the (formerly) still air of (erstwhile) delightful studies speak of
this institution, among ourselves, of course, as the S. A. T. C.—might,
perchance, tip a barb for your Quiver of Quizzicality. D. m. n. n. b, but
here are the data: feathers, at least, for a slender shaft. The Dean of
Vestals in a neighboring shrine of the s. ¢. h. 1., an-amiable Blue Stock-
ing, and well meaning, albeit untutored in gauging the preferences of
red-corpuscled leatherneckdom, summoned to tea 'meath her virginal
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A TRIBUTE FROM FRANCE

(Letter from a Wisconsin man at the front)

“Believe me, that was some scrap. The Boches were
solidly entrenched but we pushed forward, struggling,
stumbling, swearing and yelling, every man for himself and
at last, breathless and exhausted, we stood on the summit
of the ridge. For nearly two hours we had fought our way
up the slope and here we were—masters and victors. A
raging thirst possessed me and I made urgent inquiries for
water. A corporal came forward and offered me a drink
and while watching me get away with it remarked. “‘How
would you like a Morgan’s Malted Milk Just now?’ 1
looked at the man and would vou believe it? T was Bill
Jones!  Some re-union you say! I guess so ® ** "

MORGAN BROS.

532-534 State Street

3o

HEP! HEP! HEP!

(Continued from front cover)

v. and f, t. each Sabbath eve a handful of selects from the local unit,
Chironed by their lieutenant. “M” and “N” companies faced their bap-
tism of oolong like veterans of Chateau Thierry, but the rookies of “P”
Co. kameraded to a man. In perplexity the lieut. sought his captain.
“What'll I do?” sezzee. “She wants fifteen o’ them guys to chow. 1 got
six due fer two in th' bull pen, an’ four a. w. 1., but whernblazes’ll 1 git
th' rest?”’ “Kasy,” says Cap., a resourceful son of the Gadhelic blood.
“Order rifle inspection and detail the first five dirty guns.” And. by
greatleonardwood he did! And hepped ’em all over to Princess Ida for
a social hour. Have a slice of lemon? P. D S

( Line-o'-type—Chicago Tribune)
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WISCONSIN MEN IN ANTI-SUBMARINE WORK

Earre M. Terny
Associate Professor of Physics, Wisconsin

[ have been asked by the 1Sditor if, now that the war 1s over,
it is possible for me to give a description of the *Wisconsin In-
strument” which has been developed for submarine deteetion.
The German submarines now all lie at anchor in allied harbors
and the probabilities are that the peace conference will settle the
questions concerning naval warfare of the future in such a man-
ner that the civilized world will never again be subjected to a
menace similar to that inflicted by the German navy in the recent
war. Nevertheless, the problems of submarine signaling and of
harbor and coast defense offer a large field of application for the
devices which have been developed for under-water listening,
and it is therefore impossible, until certain questions of priority
and patent right have been established, to give any deseription
of instruments. However, I thought that a brief deseription of
the organization of the anti-submarine work and the part played
by Wisconsin men in this field may be of interest to readers of
the ENGINEER.

Immediately after the entrance of the United States into the
War, a list of fourteen problems was submitted to the various
universities of the country as being in need of immediate solu-
tion, and among them was that of submarine detection. The
staff of the Physics Department immediately dropped all peace-
time research and began the study of some of these problems.
Work had not proceeded far when Professor C. E. Mendenhall
was appointed a member of the Committee of the National Re-
search Counecil and left the university to take up his duties in
Washington. One of the first acts of this committee was the ap-
pointment of a number of sub-committees to take direct charge
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of the various lines of war research, and among them was the
Submarine Committee which consisted of Professors Krnest
Merritt of Cornell, George W, Pierce of Harvard, and Max
Mason of the University of Wisconsin.,  This committee im-
mediately held a number of meetings in Washington and at the
sulbmarine base at New London, Connecticut, and quickly or-
ganized the work,  They had available reports of the investiga-
tions that had been carried on by the English, IFrench, and Italian
experiment stations, so that the problem was not entirely new
when undertaken here.

Among the devices that had been employed abroad and had
met with some suecess was a particular one developed by the
Freneh.  After studying this instrument somewhat in detail,
it oceurred to Professor Mason that certain improvements and
changes in prineiple would make it much more adaptable to in-
stallation on anti-sulmarine craft and would increase its range
and directive properties, and the problem of this new develop-
ment was assigned fo the Wiseonsin group.  Professor Mason
retuwrned to Madison and together with Professors Roebuek and
Terry began the construction of this new type of instrument.
The services of Messrs. Louis Slichter and Don Ilay were se-
enred.  Mr, T S, Hanks contributed the nse of his launch and
Mr. Tom DBrittingham volunteered as skipper.

Before the instrument was completed however, the press of
business that the Submarine Committee was called upon to do
necessitated Professor Mason’s departure for New London.
During the early part of the swunmer the first instrument was
completed and tried out in Lake Mendota. The results were so
enconraging that two other instruments of improved design were
constructed and taken to the submarine base at New London,
the latter part of July, by Messrs. Roebuck, Terry, Slichter, and
[Tay.  IPunds for defraying the expenses incidental to the work
during the summer of 1917 were furnished by the university
War Committee, and were raised largely by volunteer subserip-
tion.  In this conneetion, there should be mentioned particu-
larly the services of Professor C. S. Slichter who fathered the
work from the beginning and to whose active and stimulating
mterest and counsel its early suecess is in no small measure due.

The work was continued there with the cooperation of the
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Navy Department although no formal connection was estab-

lished.  The Navy had purchased the “Thetis,” which had form-
erly been the pleasure vacht of a railroad magnate, and turned it
over, with a competent erew, to the committee for experimental
purposes.  No laboratories or shops were at that time available
and all mechanical work had to be carried out on board this boat.
The Navy shortly afterward provided a small poriable house to
be used as a shop and detailed a machinist to assist with the work.
The machinist had no machines with which to work and was
therefore of little service. Besides the Wisconsin group and
the other members of the Submarine Committee, there were
working at the station a number of men from other institutions
among whom may be mentioned Professors Bumstead and Zel-
leny of Yale, Wilson of Rice Institute, and Busch of Tufts, and
the use of the Thetis had to be shared with them. In spite of
these difficulties, however, the two instruments were installed
upon the Thetis and given many service tests. .\ large amount
of research was also carried out in conneetion with the problems
of under-water listening, and by the end of the summer an in-
strument of entirely new design was completed which proved
far superior to those constructed at Madison,

With the opening of the school year, Professors Roebuck and
Terry returned to the university and, with other members of
the statf, continued research upen some of the problems that had
developed in the eourse of the work during the smmmer.  Shortly
after this time the Navy formally took over the work that had
thus been started and the United States Naval Experimental
Station was established.  IFor this purpose it leased a factory
huilding in New London, installed shop equipment and machin-
ery, and assigned a sufficient number of enlisted men to carry
on the mechanical work.  Mr. W, L. Dabney was called to New
London to take charge of the shop. Messrs. Slichter and Ilay
enlisted in the Navy and obtained commissions as Ensigns.
Professor Roebuck returned to New London about Christmas
time and was later followed by Dr. Frank Gray.

From this time on the work proceeded at a very much in-
creased rate, and the development of the Station was very rapid.
In fact when the writer returned to New London carly last June
to continue his work for the summer, he was amazed at the rapid
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growth which had occurred since his last visit at Christmas time.
Instead of occupying the upper floor of the original factory build-
ing, the Station now filled the entire building and three other
large structures which had been put up. Instead of one hun-
dred men employed, there were now over one thousand. The
shops had been more than quadrupled in size and barracks built
to accommodate the enlisted men.  Instead of one experimental
boat, four were now available, all of them equipped with the
latest tyvpe of radio telephone. A dry-dock of size sufficient to
accomnodate the largest chasers had been built and it was now
possible to place a boat in a dry-dock in a few hours, install any
type of detecting deviee, and put her back in the water quickly.
A large experimental tank had been built in which preliminary
‘experiments in the development of new devices conld be earried
out before they had reached a stage sufficient to warrant being
tried from a boat.

The organization was most complete. It included depart-
ments of research, design, production, installation, test, ete., as
well as purchasing and accounting departments.  The Navy had
spared no pains or expense to obtain the services of competent
men for the various departments.  For example, it had gone to
the General Electrie, Westinghouse, and Western Eleetrie com-
panies and obtained from them some of their most able men.
The result was that every department was thoroughly efficient
and well coordinated with the other departments and work was
put through with all the dispatch found in any of the best or-
ganized industrial companies.  The Station was directed by the
oceneral ecommittee whicl consisted of the heads of the various
departments and naval representatives. Bi-weckly meetings
were held.  The mid-week meetings were devoted to general
routine matters, but the Sunday meetings, which sometimes
lasted the greater portion of the day, were attended not only by
the local men but by numerous representatives from coordinated
committecs.  For example, at these meetings there were repre-
sentatives from the Experimental Station at Nahante which was
maintained by the General Eleetrie Clo., Western Eleetrie Co.,
and Submarine Signal Company, also representatives from the
Navy vards at Boston, New York, Norfolk and other places at
which submarine installations were being made. The Govern-
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ments of Great Britain, France, and Italy maintained repre-
gentatives at New London who presented at these mectings re-
ports from their Governments regarding submarine work in their
respective countries, and it frequently happened that special
representatives from abroad were present who gave reports on
particular lines of activity.

As stated at the outset, it is not at this time permissible to de-
seribe any particular type of apparatus that was developed ; but
suffice it to say that the field was thoroughly covered. ~ No de-
vices or ideas giving even the remotest probability of success
were overlocked.  The devices developed and studied repre-

sented nearly every branch of physies: acoustics, clectricity,
magnetism and opties.  Devices were developed suitable for

use on boats standing still, and others for hoats running at nor-
mal speeds. There were devices for use on dirigibles, aero-
planes, and submarines; special forms for chasers, patrols, and
transports ; also others for harbor and coast defense.

At the time of signing the Armistice, the Wisconsin instru-
ment, T think it is fair to say, had probably reached a better
state of perfection than any of the other instruments. This it
should also be said was due not to the fact that the Wisconsin
men worked any harder or possessed any greater ability than the
others—for T have never been connected with an enterprise in
which more ability was represented or in which greater interest
and devotion to work was shewn than was to be found in this
group at New London—but to the fact that the principle upon
which it operates is perhaps simpler than is the case in many of
the others. Three types of this instrument were developed;
one, a long range instrument for use on boats standing still;
second, an instrument for use on boats underway, particularly
patrols and transports; and, third, one for deep sea installation
for use in harbor and coast defense.  No one outside of the naval
authorities knows to just what extent these devices were in-
stalled on the various types of eraft. Iowever, it is known that
all of the submarine chasers which were furnished to the French
Govermment as well as all the recent chasers built for our own
Government, are equipped with this device. We also know that
many of the transports, including the German boats interned in
this country, and taken over by the Government, were provided
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with them. To just what extent the anti-submarine devices con-
tributed in solving the submarine menace is also unknown and
cannot be determined until the final accounting has been made;
but during the summer, reports repeatedly came from abroad that
the American instruments were among the most effective in lo-
cating hostile submarines. This was particularly true in the
southern waters and the Mediterranean, where the listening con-
diticns seemed to be unusually favorable.

Professor Mason went abroad early in June for the purpose
of installing instruments on linglish patrols, and of studying
their operation under actual war conditions. He was joined
later in the summer by Ensign Slichter and other men from the
New London Station.  We might conclude by relating an in-
cident which he has reported. Three patrol boats were some-
where on the North Sea, seeking German submarines.  One was
heard and all three rushed to the spot.  They dropped depth
charges, then hurried away and listened.  The snbmarine was
again heard running apparently at full speed and the boats im-
mediately rushed once more to the spot and dropped depth
charges.  Again they hurried away and listened.  This time all
waus quict for a few minutes when the listeners heard a revolver
shot frem the direetion in which the submarine was last detected.
This was followed in quick succession by twentyv-one more shots
and thus ended the eareer of another of Germany’s submarines

with her entirve erew.

PHONING THE AVTATOR

The day before Christmas, a successful test was made of long
distance radio telephony. A\ naval aviator in flieht, with his
engines thundering, was able not only to hear, but also to recog-
nize, the voice of an officer 100 miles away.  Previous tests had
failed when the distance exceeded 2 miles, except, of course,

when the engines were stilled.
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THE ENGINEER IN ADMINISTRATIVE FIELDS*

Lawrexce P. Works
Senior Klectrical

In order that the reader may not be deceived as to the nature
of this essay I will state, at the outset, that by administration
1s meant the management of affairs either publie, corporate, or
private.

Perhaps the most logical point to consider first, is the need for
the engineer in administration. To what professions do the
members of public utilities and railway commissions belong ?
There are, of course, some engineers connected with them he-
ause their expert serviees are essential, but usually with them be-
stricted to advisory duties, while the one really receiving eredit
for what is accomplished is not an engineer. Tt is true that the
public positions are often not so remunerative as positions with
private firms; but, men of other professions consider the finan-
cial deficiency to be offset by the honor which the position con-
fers. Are we to assume that the engineer is less public spirited .
and less desirous than other men for distinetion conferred in a
position of public service and trust? Is the spirit of service
lacking in the engineer ? I believe that both of these questions
may be answered in the negative.  Perhaps, after having taken
laboratory courses for four vears and having had to caleulate
efficiencies in each experiment, the idea of public inefficieney is
abhcrent, hence he declines to beceme associated with it, It is
entirely possible, however, that in this very respeet the engineer
will be mest useful.  The railway and utilities commissions are
the cutstanding examples of positions that should be filled hy
engineers.  The exact services to be rendered by public utili-
ties, the cost and conditions under which they are rendered are
perfectly familiar to the engineer, therefere who can be hetter
qualitied to fill these positions ?

For the reason for his absence, T believe, we must examine his
attitude toward these positions, and the attitude of the publie
toward the engineer. The public realizes his value as a tech-

*This essay was presented to TAU BETA PI in accordance with the
initiation requirements of 1918.
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nical advisor, but does not regard him as one whose opinion has
weight in non-technieal matters. This publie attitude would
be of little consequence were it not corroborated by the engineers’
own similar attitude toward himself,

In order to investigate the engineers attitude toward admin-
istration we need go back to his college days, and to the suitabil-
ity of his college curriculum for developing administrative abil-
itv.  Glanee at an engineering college announcement ; nearly all
of the required courses are either highly technical or simply
stepping stones to the study of those which are.  The electives
are very limited, and again, are largely technical. In addition
he is encouraged to subseribe for a technieal paper, and keep up
to date in his own particular line. 1f he has plenty of time to
read, Lesides doing his regular academic work, then the technical
paper is all well and good ; but if he has not, then his spare time
would be much better spent on a study of industrial and political
history, political and social science, economies, labor problems,
principles of banking, and kindred subjects which will tend to
eive him a broader outlook.

In addition to the inecrease in knowledge derived from such
study, the intellectual training may easily be made of even
greater valune. In the classroom the engineer devotes his time
to the study of absclute truth; the problems are clearly stated,
and the prineiples to be applied are evident.  In the problems of
administration there are often conflicting elements, and the
weight to be given each depends entirely upon good judgment.
After weighing the several elements, the proper method of solu-
tion is still to be found. The principles involved in the prob-
lems in practice are not stated with anything like the clearness
of the problems of the classroom, and inasmuch as they are not,
the classroom problems have unfitted the engineer to solve the
preblems of practice.

Specialization becomes most obnoxious when it results in the
ewrtailment of the study of English, especially English com-
position.  Every engineer should, by continual care and practice,
enltivate the ability to express himselfin writing and orally in
¢lear, concise, correct English.  There is nothing which is more
essential to the attainment of a more than medioere snecess in

administration.
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Not the least important step toward an administrative posi-
tion is the proper selection of associates. 1f onme expects to at-
tain prominence he must make the acquaintance of those who
have the power to help him.  The engineer should participate in
public affairs, not only to diseharge his political and social duties,
but also because of the development and breadth of view which
will come to him.

Now that we have considered the probable reasons why engi-
neers do not hold the high administrative positions, it will be
well to consider what will be the probable results when they do.
To draw on fiction for an example which is, tho fiction, fairly
typical, recalls the position of Mr. Holmes as enginecr and Mr.
Burke as manager of the Greenfield Co. in “The Winning of
Barbara Worth.”  When the flood threatened, the engineer knew
something of the forces with which he was working and appreei-
ated the physical danger fully; the manager saw only the finan-
cial side. As a result a great engincering project was fempo-
rarily lost.

Generally speaking then, with engineers managing, we may
expect to have things done at a somewhat greater first cost for
material, but with a stability which far more than makes up for
the inerease in initial investment. We may reasonably expect
then to have fewer foolhardy projects undertaken at public ex-
pense.  On the other hand improvements, the need for which
has always been evident to the engineer, will be undertaken
in a more enterprising manner.  The werk of the army engineers
in the war has shown what the engineers are capable of in ad-
ministrative fields. In war work, where the engineers were of
necessity given full control of their procedure, they have solved
the most difficult problems with ingenuity and expediency.
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THE ACID BESSEMER PROCESS

Riciarp S. MeCarrery
Professor of Metallurgy, Wisconsin

Bessemer’s patent of 1835 marked the heginning of the great
modern steel production processes of the world. The use of the
Bessemer Process spread fairly rapidly in the large steel pro-
ducing countries, and for a great number of years most of the
structural steel and railway rails were made in this way. In
1878 the Thomas Gilehrist patents were taken out and the Basic
Bessemer Process developed on the Continent and in England,
but the United States continued to employ Acid Bessemer, on ac-
count of the favorable situation here with respect to low phos-
phorus iron oves.  With the increase in phosphorus contents of
the ores, the Basic Open Hearth Process largely displaced Acid
Bessemer in the United States, but more recently, within the
past ten years, the Duplex,—a combination of Acid Bessemer
and Basic Open Hearth,—offered such advantages that interest
has been very much reawakened in the possibilities of the Aeid
Bessemer Process itself.  Many Duplex plants have been built
recently, employing larger converters than were attempted in
the past, and, as a result, new problems of great technical im-
portance have arisen.

Present American practice with large Acid Bessemer con-
verters is about as follows: The iron, which has been taken from
blast furnaces in the molten condition and then poured into a
niixer, is drawn, as required by the converters, from this mixer
into a transfer ladle, and poured into the down-turned converter,
which has a capacity of about 25 tons. The air blast is now ad-
mitted, the converter turned up, and the elimination of the sili-
con, manganese, and carbon ig rapidly carried on.  The Dblast
pressure usually employed varies between 20 and 25 pounds per
square inch at the converter, and if it be necessary during the
blow to cool the converter contents, arrangements are made for
the addition of scrap steel, or, in plants where serap steel can
more advantageously be sent to the open hearths, provision is
made to cool the converter by blowing in steam with the air.
The time of the blow depends on the amount of impurities eli-
minated. the design of the converter bottom, and the blast pres-
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sure; but generally, with a 25 ton vessel, it is between 10 and 15
minutes. When the contents of the converter have reached the
desired carbon, or when soft blown, the converter is turned down,
the blast cut off, and the vessel contents poured into a ladle.

Recently the writer had the good fortune to witness a great
many Bessemer blows, and to take samples and temperatures at
various stages of the blow with the object of determining if the
reaction \\‘hm'ola\ the manganese in the pig is eliminated as oxide
is a reversible reacticn, and, if reversible, a possible method of
keeping manganese in the blown metal, and also for the purpose
7 which takes
place during the latter part of the Bessemer blow with certain
irons, which “‘spitting” is very objectionable and largely in-
cereases production costs on account of the necessity of regular
clean-ups, to gather together the slag and metal ejected from the
converter.

To determine the reversibility of the manganese oxidation
reaction, a series of samples were taken of the mixer metal, the
converter contents at the end of the silicon blow (sav, in four
minutes from the start), in the middle of the carbon blow (say,
in eight minutes from the start), and of the soft blown metal.
Slag samples were taken at the same time, and the temperature
of the metal was obscerved by means of a Scimateo pyrometer.
Tu certain of these tests residual m: anganese was obtained, but
not generally, while in some of the tests, when a temperature of
18307 (", was obtained by the blown metal, the manganese was
entirely oxidized.

In regard to the it had been observed that this was
worse with a low s 111((11; high manganese pig,—say, about 1 per

of determining means of preventing “spitting

113

“apitting,”’
cent silicon and with 1§ to 2 per cent manganese; and also that
it was much worse the hl;_rjlor the temperature at which the con-
verter was operated.  After a studv of all the data obtained was
made, the following explanation scemed to account for all the
diffienlties, and suggested improvements-in the practice.  In the
following discussion phosphorus is not considered, as it is not
eliminated in the Acid Bessemer Process, and sulphur is neg-
lected, as its effect on the heat balance is so small as to be neg-
ligible compared with the silicon manganese and carbon. The
silicon and carbon of the iron form respectively silicides and
carbides of iron and manganese. In the converter the carbides
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of iron and manganese may burn to form, in greater part, carbon
dioxide if the temperature is low, and to form carbon monoxide,
in greater part, if the temperature is high. The net heats of
combustion in the converter of these carbides and silicides is
figured below :

Oxidation Caloriespergram

Substance Formula Product atom of metal
Silicide of Iron ____.____ FeSi Fe:0:& Si0: 245
Carbide of Manganese__ MnC: MnO-CO- 171
Silicide of Manganese.. Mn:Si- MnO-8i0. 135
Carbide of Iron__._.____ FesC Fe:0. CO. 98
Carbide of Iron_________ Fe:C Fe:0: CO 75
Carbide of Manganese.__ MnC: MnO CO 35

They are arranged with the greatest heat of combustion first,—
in other words the arrangement is in the order that oxidation
oceurs, the silicide of iron burning first and carbide of man-
ganese, when the earbon burns to carbon monoxide, remaining
until last. 1t is assumed that the iron burns to maguetic oxide,
as that reaction liberates most heat.

With this thermal data, the cycle of the Acid Bessemer blow
will be considered. The iron silicide first burns, forming mag-
netic oxide of iron and silica, and, as a result of the high com-
bustion heat, the temperature of the converter rises.  If the bath
is not at too high a temperature now, the manganese carbide
burns, the carbon becoming carbon dioxide. In this discussion
I assume that iron silicide burns completely first, then the man-
ganese carbide begins.  This, however, is not the real condition.
1 believe all the reactions take place at the same time to a greater
or lesser extent,—only at one time some one reaction is taking
place more rapidly than it does at other times,—that it is pre-
dominating at some time over the other reactions; and when [
say that one reaction takes place and then another reaction fol-
lows it, I mean it in this general way: That some one reaction is
predominating at one particular time. The oxidation of the
manganese carbide, at the lower temperature which we have as-
sumed in the converter, produces manganese oxide and carbon
dioxide, and the oxide of manganese, along with the magnetic
oxide of iron, forms with the silica, previously produced, an iron
manganese silicate slag.  The temperature is rising right along
now, and the iron carbide burns, and for this discussion it is im-
material whether the carbon of the iron carbide burns to carbon
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dioxide or te carbon monoxide. When the carbon of the iron
carbide is burned out, and as the manganese earbide has been
previously hurned, the Acid Besscmer preeees is then completed,
the vessel is turned down and poured, and we have what might
be called a normal blow, the temperature of the blown metal be-
ing between 1600 and 1650° (., and no trouble of any kind has
been experienced.

With this normal blow, now contrast what takes place if the
(’1111}( rature of the cenverter is raised and the blown metal is
excessively hot.  We start in with this second blow and first
burn, as before, the silicide of iron to magnetic oxide of iron and
silica.  The temperature of the mixer metal may have heen
higher or more silicon may have been in the pig; but, as a result,
after the silicon of the iron has been hurned, on account of the
high temperature, the silicide of manganese now burns and the
manganese carbide remains in the molten metal.  This man-
ganese carbide now begins to cause trouble. It is a verv active
reducing agent, and it begins to reduce the silicon in the siliea to
metallie silicon and to reduce the magnetic oxide of ivon to fer-
rous oxide, both of which results are detrimental, hecause the
slag is made more basie, first by the reduction of the silica, and
secondly, because the magnetic oxide mav form with ferrous
oxide or manganese oxide, a certain amount of ferrite slag. This
possibility of ferrite formation is prevented by the reduetion of
the magnetic oxide to ferrous oxide. The net result of this in-
crease of basisity of the slag is to render it more infusible, which
again, results in the “spitting” phencmenon. This continues
until all the manganese carbide has been eliminated by reducing
silica and magnetic oxide. The iron earbide now oxidizes and

the manganese earbide continues to reduce silicon until the man-
ganese carbide is itself completely burned.  Then, with the eli-
mination of the carbon of the iron carbide, the blow is finished
and the vessel turned down.

The answer can now be made to various questions proposed in
the beginning of this paper as follows:

[s the reaction 2 Mn + O, =2 MnO a reversible reaction at
the temperatures possible in a Bessemer converter? Tt is not,
because many blows were finished at 1820° (., or 200° C. above
the normal temperature, and in these blows the manganese was
completely oxidized. Then how about certain blows in which
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residual manganese was formed ?  In these blows, the silicon in
the pig was always high, and silicon was always residual with the
manganese, the explanation being that the early and middle parts
of the blow were carried on at a high temperature, causing the
manganese earbide to stay behind in the metal and reduce silica.
In these latter blows the drop of the flame is not so clear and
certain as in normal blows and when the iron carbide is com-
pletely burned the flame appears to drop semewhat and the con-
verter is turned over.  However, there is always sufficient car-
bon remaining in these blows to combine with the manganese,
and the manganese in the blown metal is not residual from the
reversibility of the oxidation reaction but from the presence of
some manganese carbide, while the residual silicon in them re-
sults from the reduetion of silica by the reaction of some of this
manganese carbide.

The “spitting” can be cut down or enfirely eliminated by
temperature control during the blow, and, to secure this regula-
tion, the steam line into the econverters experimented with was
increased in size because scrap was not available to add to the
hot charge to lower its temperature. DBy steaming during the
silicon blow and thus keeping the temperature down the man-
ganese carbide is burnt out early, its detrimental reducing ac-
tion is prevented and the “spitting” stopped. During the ex-
perimental work, under certain conditions, 1t was observed that
the converter temperature rose rapidly during the earbon blow,
which of course it should not do. This indicated the possibility
that the carbon monoxide in the converter was being burned in
the vessel to carbon dioxide, a result not desired, as it made the
temperature higher, necessitating the use of steam or scrap,
cither of which inercased the cost; and in addition more power
was nsced in the blowing engines to furnish oxygen to burn the
carbon menoxide in the vessel when the carbon monoxide might
just as well have been discharged into the atmosphere and there
burned.

With these considerations in mind, a new converter hottom
was designed, inereasing the number of tuyeres and changing
their distribution, and a test was made of the new bottom in
comparison with the old. On account of the difficulty of in-
stalling air measuring apparatus, the blowing engines, which
had been previously indicated wnder various operating condi-
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tions both on the steam and air ends, were used as an air meter.
Two consecutive pours from the mixer were blown so as to ob-
tain, as nearly as possible, the same quality of metal; and these
ladles were separately blown by the same blowing engine, with
only the oue engine on the blast main.  Both charges were blown
soft.  The result follows:

TABLE II

0ld style bottom New style bottom
No. tuyeres %" . ________ 23 5
‘Wt. mixer metal _______________ 47,000 1bs. 50,000 1bs.
Biast pressure at encine _.___.. 28 1bs. per sq. in. 22 1bs. per sq. in.
Total engine revolutions per blow 5389 443
Time of blow _________________ 14/-07 107-20"
Comparison of time ____________ 100% 699%

Comparison of power used 100% 60%

This test indicated the cause of certain of the troubles.  Asa
result of the high aiv pressure employed with the old converter
bottoms, large amounts of air were blown through the molten
bath without oxidizing the impurities but, instead, hurning the
carbon monoxide in the vessel to carbon dioxide. In this case,
as shown by the test, the time of blow is actually shortened, by
reducing the blast pressure, equal to an inerease in converter
capacity ¢f 45 per eent, with an actual saving in blowing power
for the inereased capacity.

Aside from this very obvious advantage, however, the reduc-
tion of the converter temperature and the coutrol of the oxida-
ticn of the manganese carbide, with the elimination of “spitting.”
are other advantages of the greater number of tuyeres and re-
duetion of blast pressure with the new style of bottom.

Some of the temperatures obtained for certain Bessemer blows
seemed so high that great care was taken to make certain that
they were correct. Two observers with separate instruments
could obtain checks on the temperature within 107 C. easily, and
usually were within 5% €. The instruments were standardized
twice a day, and as the instruments gave normal readings for the
normal blows there is no reason to believe that the high tem-
peratures obtained for certain blows were incorrect.

At first elance it might appear that a comparatively old pro-
cess like Acid Bessemer does not offer many possibilities for re-
gearch, but. after close study of the process, the need for and
possibility of research becomes very apparent.
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FINANCING A CITY PLAN#
R. II. Garvixvg, Commerce '16

Before taking up the methods of financing a city plan it is
best to explain what is meant by the term ecity plan. The
charter of the eity of New York deseribes the city plan as a
permanent map “‘showing the parks, streets, bridges and tun-
nels, and approaches to bridges and tunnels as lLeretofore laid
out. adopted, and established pursuant to law, and the maps
and profiles included in or accompanying the same showing the
grades of such streets duly fixed, adopted, and established.”’
But it is claimed that this definition is too minute as to details
and réally ignores the city as a whole, not only as it is, but as
it will he. Nelson P. Lewis, chief engineer of the Board of
Estimates and Apportionment in New York, gives us the fol-
lowing definition: “The real city plan is a general svstem of
arterial streets and transpertation lines by which the different
cections of the existing and the future city will be connected
with each other and with centers of population outside of the
eity limits; parks and open spaces and other resorts for recrea-
tion and amusement; the existing water front development and
the space needed for its future increase; the existing public
and semi public buildings and sites for those which may be in-
cluded in the future.”

There are three requiremeuts for city planning; first, a seien-
tific plan; second, financial vesources; and third, an organiza-
tion for its promotion. In almest every case where a city has a
plan it is the result of the activity of some commercial or eivie
organization. Commereial Clubs and Boards of Commerce are
especially strong faetors in the promotion of the city plan.
Probably the reason for this is that at the very outset adequate
funds must be had for technical advice and for the conduct of
the preliminary work to the end that public interest may be
stirred. It is essential that the advice of an expert be secured
hefore the preparation the city plan is attempted. Such advice
may seem expensive on the face of it, yet it is a most profitable
investment. Very seldom are cities willing to appropriate the
funds necessary for the preliminary studies, probably because

*A paper prepared for the course in City Planning.
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of a fear on the part of peliticians that the censure of the com-
munity would be incurred if they invaded new and untried
fields. DBut after the plan has been drawn up by the Commer-
cial Club, or a similar organization, the next step is to arouse
the sentiment of the publie in favor of the plan and to seeure
recognition of the plan by the city authorities. The Chicago
plan affords a splendid example of the work of the commercial
organizations, The present Chicago PPlan Commission was e+
tablished by the Commercial Cluly of that city, but only after
years of continual promotion. The sun of $130,000 was spent
for promotion and for technical work, and $90,000 of this
$130,000 was paid by the Commercial Club, the balance heing
appropriated by the city in yearly installments. But more than
that,—prior to the appointment of the commission the Club had
spent $100,000 for the creation of the plan and the publication
of a report for presentation to the city.

It is very difficult to secure the funds for the preliminary
work involved in the replanning of a eity. There may he no
doubt as to the ultimate value to the city, but the problem of
securing the necessary capital and the preper distribution of
the burdens and the henefits derived therefrom require careful
and competent financing. Cities like London, Berlin, and Paris
have spent millions of dollars on improvements, but they are
able to do it only by placing an additional burden upon the tax-
payers. The theory upen which most plans are financed is
that those benefited should Fear the cost. This is certainly just
and proper. In city planning the benefited are the property
owners and the whole body of citizens, not only of this genera-
tion Lut of cthers to come. If we base our financing upon the
theory that those benefited should Lear the cost we may carry
it out in any of several ways. Ifirst, by means of assessment
upon the property owners, or tho.> that are immediately bene-
fited by the ercction ¢f a building or the improvement in the
street, or whatever the case might he. Second, the whole body
of citizens might be benefited and an increased tax might be
the proper financing. Third, not only the present gencration
but others to come may receive the benefit, which would justify
the issuance of long time bonds. It is very necessary that land
speculators are deprived of advantage and that no unjust bur-
dens are laid upon the taxpayers.
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The apportionment of the assessment depends mainly upon
the nature of the improvements. Such improvements as are
purely local in character may properly be assessed against the
abutting property owner, while those of a more general char-
acter should be generally assessed. A few illustrations will
make c¢lear the distinetion between local and general benefit.
In the case of a residential street, whose prime purpose is to
give light, air, and access to the developments located on the
street, the benefit is local and the burden of the expense should
he borne hy abutting property owners. Small parks also are
strictly local benefits and their cost can be placed in the dis-
triet in which they are located. But the opening of a new
street into an undeveloped territory may be of a more general
nature and the cost can be more widely distributed. In the
case ol a new boulevard, the city, or all the people, should bear
the expense, with a possible provision that abuttizg property
owners shall pay more than those located in a distant part of
the city. It is apparent that the relative local or general hene-
fit can not he determined by the cost of the improvement. An
expenditure of $1,000,000 in one part of the city may be more
local in its benefits than an expenditure of $50,000 in another
part. There can be no fixed rule as to the distribution of the
expense.  Such distribution can be determined only after a
carelul investigation. »=d in order to have an unbiased distri
bution a permanent body should control the assessment. This
body ought to he large so that the entire personnel need not be
changed at one time.

Iixcess condemnation has recently been employed in the
financing of the city plan. Under this scheme the city not only
condemns and purchases the land for the improvement, whether
for a highway or a public building, but also the land adjacent
to it which would be affected by the improvement and which
will increase in value.  After the improvements have been made
or the building erected, the land is sold by the city whenever i
can he done to best advantage; or the eity possibly may hold the
land for a long time until it has greatly increased in value
This matter of excess condemnation is especially valuable when
land is desired for the erection of schools or the creation of
parks. The city may secure the land a long time in advance of
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its utilization and hence more cheaply than would be the case if
purchase were delayed until the city became built up. DBut
excess condemnation as a means of paying for improvements has
serious objections. The enhancement in real estate values after
the improvements are made is seldom more than half the cost
of the improvement, and furthermore there is the interest on
the bonds and the loss of taxes that would have been paid if the
land were held by private owners. In order to obtain the full
cost of the improvement from the increased value of the land,
the city would have to improve the property and hold it over
a term of years until the full value of the improvement was
realized, for the immediate enhancement of land values does
not represent the full benelit of the improvement. Also a large
improvement is likely to demand the wmarketing of bonds far
beyond the city’s borrowing power, although if the property is
productive the borrowing limit should be raised to include it.

The method of assessing property owners directly has ad-
vantages over the excess condemnation method, particularly
when all property benefited is assessed, even though it be at a
considerable distance from the location of the improvement.
Instead of having to sell their property and repurchase it, as im
the excess condemnation plan, the property owners pay the
sum directly to the city. Dut there are also objections to the
direct assessment method. The assessments must be arbitrarily
fixed and may in some cases prove unfair. It also puts upon
the people a burden that must be met immediately; the amount
must be paid at once and can not be extended over a convenient
period of time.

This brings us to the method of financing by the sale of bonds.
The city may issue either short term honds of from one to ten
years, or long term bonds of from ten to ninety nine years. An
illustration of the cost of short and long term bonds will bring
out the advantages of both. Assume that a city must make
improvements amounting to $50,000,000, and suppose that the
city is to borrow this sum on short time notes with the under-
standing that one tenth of this amount would be included in
the budget annually for ten years and that the corresponding
notes shall then he retired? The aggregate outlay would amount
to $61,000,000 which includes principal and interest. But
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$50,000,000 issued in four and one-half percent 50 year bonds
would bring the total cost up to $134,663,750. Under the first
method we have to pay annually $6,100,000 for a period of ten
years, while under the latter $2,693,275 would have to be met
annually for a period of fifty years. The difference would
mean a saving of $73,663,750 to the city. According to these
ficures the safest course would be to have the present genera-
tion stand as much of the burden as reasonably could be ex-
pected.

Theoretically the terms of the bonds should correspond as
closely as pessible to the life of the improvement or whatever
the city may be financing. Taxpayers are often times made to
pay interest and sinking fund charges for a thing which they
can not pessibly enjoy. Fifty years bonds may be issued to
pay for improvenments which will be quite inadequate fifty years
hence,  Therelore before a city can definitely decide upon the
terms of its honds a eity plan is necessary. In the case of out-
lying parks, we who secure them, should pay the minimum, as
fifty vears hence these parks, now suburban and somewhat of a
luxury, will be indispensable to their urban dwellers.  We
should be able to issue bonds for such parks with a sinking fund
charge very small today and graded to a very large sum fifty
vears henee, But in paving bonds—fifteen year bonds—the pres-
ent charge should be heavy and the charge fifteen years hence
should be light.  'We who have the pavement at its finest should
bear the greatest expense. In the case of stone or concrete
bridges the amortization charges ought to be kept at one figure
throughout the term of years that the bond runs. Public build-
ings deserve a diminishing charge. Bonds issued to provide
funds for the acquisition of real estate upon which publie build-
ings are to be built, deserve an increasing amortization charge.
1t is the problem of the plan commission or the city authorities
to consider every other improvement—if financed by the issue
of bonds—in the same way. This all goes back more or less to
the theory that those benefited should bear the cost.

Financing is by no means an easy matter, Often the law
limits the borrowing power of the various cities. The following
is an extract of the law of the State of Illinois. ‘‘No municipal
corporation shall become indebted for any purpose to an amount
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excecding 5% of the value of the taxable property, as ascertained
by the last assessment; and that at or before incurring such
debt the municipality shall previde for the collection of a direct
“annual tax sufficient to pay interest and to discharge the prin-
cipal within twenty years from time the debt was incurred.”’
The city of Chicago must comply with this statute when finane-
ing its eity plan. In 1908 the assessed valuation of the prop-
erty was $477,190,399. The total indebtedness could be only
$23,859,520, which is by no means great enough to carry out the
adopted plans,

The cost of carrying out a city plan is by no means prohihi-
tive if the city abides by the fundamental principal that the
costs should he distributed according to the benefits derived.
There are several general rules: (1) where there is local bene-
fit there should always he local assessinent : (2) the entire city
sheuld bear no expense unless the improvement is in some de.
gree of metropelitan importance and benefit: (3) assessments
should not be confined to the cost of acquiring streets, hut should
extend to any improvements which will inerease the value ol
the neighboring property, and should be apportioned as nearly
as possible according to the Lenefits derived: (4) the determi-
nation of a policy and its application to each case should e en.
trusted to a permanent technical hureau or to a board composed
of men especially qualified, whose terms of office should so over-
lap as to insure continuity of pelicy and purpose.

American cities are hound to grow during the coming years,
vet few of them have plans prepared. Such work can now be
done at a very small expense, exceedingly small in comparison
to the benefits derived later. A city plan is a city’s best in-
vestment, not only because it saves expense, but also hecause of
the incentive to grow that the plan creates.
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A STUDY OF ENGINEERING EDUCATION, BY C. R.
MANN

F. E. Turxeavre
Dean of The ('ollege of Engineering

Several years ago the Society for the Promotion of Engincer-
ing Education invited six national engineering societies to co-
operate with it, through a joint committee, in making a thorough
study of the condition of engineering education in this country.
These societies promptly appointed committees for this purpose,
hut the task was found to require so much time and energy on
the part of the investigators that the Carnegie Foundation for
the Advancement of Teaching was asked to assist, with the re-
sult that this organization offered to bear the expense of a de-
tailed study by a paid investigator. Professor €. R. Manu,
Professor of Physies at The University of Chicago, was ap-
pointed to undertake this work, and his report covering the re-
sults of a two-vear investigation has recently been presented.

This report, consisting of about 110 quarto pages, is a very
valuable and comprehensive study of engineering education.
The subject is considered in three parts: (1) present condi-
tions, (2) general problems of engineering education, and
(3) suggested soluticns.  In prosecuting his study, Professor
Mann made use of eriticisms and suggestions from the practic-
ing engineer as well as the engineering teacher.  An effort was
made to get at the fundamental questions involved.  The abili-
ties required of a successtul engineer were studied in part through
a very interesting questionnaire sent out to all members of the
six engincering societies co-operating in the investigation. These
questionnaires attempted to secure the judgment of practicing:
engineers on the traits of character and qualifications most val-
nable in the voung engineer.  The results of this inquiry em-
phasize in a very striking degree the relatively great importanece
of high character and native ability in the enginecering profes-
sion as compared to mere technieal knowledge.  This is doubt-
less true in all professions, and is not a surprising result when
its real significance is considered. It would appear to emphasize-
the relative importance of inspiring teaching as compared to-

details of curriculum.




The WISCONSIN ENGINEER 129

Professor Mann’s study of present conditions ineludes an in-
teresting description of the development of early engincering
schools in the United States and the evolution of the present cur-
riculum.  Interesting data are also given of student progress
and elimination before graduation. The average standing for
cach of the four years is given for a considerable group of stu-
dents from eighteen engineering schools.  Almost all show the
same general variation that exists in this college among the
different years, the sophomore average being almost invariably
below the freshman average, and the senior average being higher
than that of either the sophomore or junior year.

Professor Mann’s statisties of elimination are somewhat mis-
leading, as he determines the percentage of elimination through-
out the four years on the basic of those who finish their course
four years after entrance, without respeet to reasons which may
have forced students to discontinue their course or to interrupt
it to secure one or two years’ practical experience,

The most important part of the report, covering the prob-
lems of engineering education and suggested solutions, contains
much valuable material.  After analyzing, as far as practicable,
the qualifications required in the engineer, an effort is made to
apply this information to the school problem.  Professor Mann
believes that admission requirements can be so applied as to
aveid the elimination of so many students early in the course
who are unable to carry the work. It is doubtless true that if
engineering schools were free to apply their own admission
standards there would be less mortality among the students, but
under conditions existing in state universities it wonld be im-
possible to carry out such a plan, and it is a question whether
much would be gained by it. Scme peor students would un-
questionably be eliminated, but some good engineering material
would also doubtless be eliminated with the poor material.

The principal suggestions made in the report under the head
of suggested solutions are the following:

1. Reduction of the number of eredit hours required per week,
with more thorough work in each study.

2. More conerete practical applications early in the course,
with the idea that the practical engineering problem may, to a
certain extent, be presented to the student first and in the solution
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of this practical problem the elements of the theory discovered
and learned.

3. Co-operative industrial work either in term time or in va-
-ations, under an arrangement by which the school authorities
will have some supervision over the work of the student.

4, Careful determination of the “core of common material,”
such as mathematies, chemistry, physies, mechanies, Knglish,
cte., required of all engincering students, with cleser correlation
between the different kinds of studies in this “common core.”
The sceiences should be tanght in intimate connection with en-
oinecring application, and the humanities should be presented so
that their relations with the work of the professional engineer
will be pereeived.

5.\ more general study of values and costs, particularly in
the latter part of the course, and in this suggestion Professor
Mann is to be taken in the broad sense. It is not only whether
or not a particular project is profitable from the standpoint of
dollars and cents, but more broadly what is its value and cost to
the community and to humanity gencrally.  ITuman values and
costs are to be considered, and in this connection the study of
ccononiies, labor preblems. sociology, and history are important.

The report is exceedingly interesting and valuable, and should
be theroughly studied by all engineering edueators.  The gen-
eral impressicu one gets in reading the report is that the writer
has too mueh faith in the possibility of reaching a definite and
exact solution of the problem of the content of the engineering
course, and gives too little weight to the results which have been
reached through many vears of study and experience on the part
of engincering teachers. ITowever, that may be, the report is
the result of a very sincere effort to analyze the problem of en-
gineering educaticn and to present suggestions leading to real
improvement, and all engineering teachers should welcome the
results obtained from this study.
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IN MEMORIUM—ASHER ESATAS KELTY

While flying cver the enemy
lines on September 26, Lieut.
Asher Esaias Kelty, m 717,
| made the supreme sacrifice.
Ile and his observer were
brought down and instantly
killed by anti-aireraft fire.

The following letter was
written to his mother by a fel-
low flyer:

91st Aero Squadron.
Cm. E. T. France,
Sept. 27, 1918,
My Dear Mrs. Kelty:

The notification of your
son’s death will give you no
idea of our great loss, nor will
it tell vou how he died and
; what he had done in the squad-

ASHER E. KELTY ron.  Your heart should be
filled with pride to have been the mother of such a worthy son.

Yesterday morning, while flying over the enemy lines, his
machine was struck directly by an anti-aireraft shell. The
hoche could never get him in a fight, for he was such an excel-
lent pilot and the master of every situation. DBut this time he
did not have a chance to defend himself. We feel certain that
he never knew what hit him.

Asher’s record with the squadron had alwayvs been one of
steady, untiring service. Ile was a hard worker, and although
he did not say much, he alwavs came back with the results.

Everybody loved him and admired him. The whole squadron
feels his loss deeply and joins with me in expressing our heart-
felt sympathy. Sincerely,

Kineyan Doverass.

Lient. Kelty, at the time of his death, was second in ecommand
of his squadron, and had been recommended for a captaincy
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Since his death the following communication from the war de-
partment has been received awarding him the D. S. C.:

“The Commander-in-Chief, in the name of the President, has
awarded the Distinguished Service Cross to the following for
acts of extraordinary heroism, set forth after their names:

“First Lientenant Asher E. Kelty (deceased), Air Service,
91st Aero Squadron.  For extraordinary heroism in action at
Crépion, France (11 miles due north of Verdun), on the 26th
of September, 1918, In the course of a photographic mission,
Lt. Kelty with his observer, was obliged to penetrate a heavy
enemy anti-aireraft barrage, realizing that obtaining the location
of the artillery objectives was of the greatest importane. When
a shell struck his machine, his observer was instantly killed, and
his machine so badly wrecked that it plunged to the earth, thereby
cansing his death.”
= At the University, Kelty was prominent in activities, and was
amember of a number of erganizations.  Among them the Theta
N1 fraternity, the Pi Tau Sigma honovary mechanieal fraternity,
and the student section of the A. S. M. E., of which he was presi-
dent in his senior year.

Lieut. Keltv's death is deeply mourned by all of us, but
mingled with our grief at his loss, is a feeling of pride in the
man and his achievements. Ile was one of us,—a Wisconsin
man. orceful and resourcetul, but withal, eleancut and modest,
he leaves a memory that will bé an inspiration in the college for

all time.
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OUR NEW PRESIDENT

™,

Edward A. Birge, Dean of
the College of Letters and
Seience, on December 17 was
appointed DPresident of the
University.  The students,
faculty, and alumni of the
College of Engincering will
approve the choice most heart-
ily, confident that, in the hands
of this able administrator, the
affairs of the great institution
they cherish will go on as
gloriously as in the past.  The
new president will have the en-
ergetic support of all engi-
1eeTS.

BUSINESS  AND POLI-
TICS

How much does the aver-
age engineering student know
about the great business and
political problems of the day?

PRESIDENT E. A. BIRGE Ilow much does the average
engineer know about these problems after he has been out of
school ten years? Very little.  Yet it is precisely this knowl-
edge, coupled with the technical knowledge and training of his
profession, which enabled the real, big engineers to make the
place and position for themselves which they have made in the
past.  Not only that, but to the engineer who is to take his place
in the great affairs of this nation in the future, this knowledge is

ooing to be of even greater value.
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Can you tell your hwnd why the value of Liberty Bonds on
the stock market today is not 100, bur considerably less? Can
you give an intelligent opinion as to what the government should
do in regard to the railroads¢ Could vou tell your employer
whether the price of steel is going to rise or fall during the
next vear, and why#  Could you advise your firm whethcr or
not to ship their geods by rail or by motor truck over a ten mile
haul?  Could you tell how much or how little control over busi-
ness the government should, or intends to, exercise after the
war ¢ Could you outline the problems that are going to arise
i the relations of labor and capital during the reconstruction
peroid, and how they might be sclved? The probabilities are
that very few engineers could answer these and similar qu(‘quns,
and vet a know lt,dﬂe of these things is just as essential to engi-
neering success as is a knowledge of mechanies, caleulus, or ther-
modynaniies,

You cannot find text books on these things, nor can you take
courses in the University that will enable you to answer all of
them; but the current magazines will supply vou with informa-
tion upon which answers to all of them can be based, and you
will find, in the Engineering library, a large number of maga-
zines de Ahnn in part or entirely with the business and commer-
cial side of engineering. Become familiar with them—read
the articles, and think about them. At the main library will be
found alarge number of magazines dealing with the political and
commercial problems of the hour, and every engineer should
make it a point to read some of them. Brmden your vision,
read outside of your own narrow field. It has been said that a
man cannot be great until he “knows something abhout everything,

and cverything about something.”  Know everything about
vour own profession, but learn something about all of the other
important subjects. G. B. W.

DISCIPLINE VS. NAGGING

Your professional advancement is apt to depend in a large
measure upon your ability to organize and handle men. You
should be interested in the subject of discipline. Our recent
military experiences have revealed to ns various conceptions of
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discipline that are worthy of serious consideration. .\t one ex-
treme is the man who tries to enrry popularity by being an “easy
boss.” At the other is the martinet, with no bowels of com-
passion, who, if he wore skirts instead of pants, would be classed
as a common scold.  He is never satisfied ; he is erratic and what
pleases him one day is taboo the next; he plays favorites; he
makes dire threats that his men know he will not carry out; and
always and forever he uses his tongue as a lash.  The tongue may
be a flaming sword under the influence of a just wrath; it is a
coward’s dagger when it is used to wound and torment some
helpless vietim. Discipline is essential where men must book
together toward a common end. Without it there would be chaos.
But nagging is not discipline. L. F. V.

OUTSIDE ACTIVITIES

With the passing of the S. A. T. C. the normal “outside activ-
ities” of the University life will be resumed.  You new men,
perhaps, do not yet appreciate just what this means, but ask any
old grad and the probabilities are that he will tell you that out-
side activities contribute more than fifty per cent of the things
of value which he obtained from college.  Thervefore, it hehooves
every mau here to see that, in his four years, he devotes a reason-
able amount of time to these things.

A word of warning, however, might not go amiss. Do not
jump right into any activity that presents itself; but pick and
choose wisely, weighing vour ewn abilities, preferences, and pos-
sibilities. Then, when you have made your choice, plunge in
and put your whole soul back of the thing. The amount which
you will get out of it depends entirely upon what you put in.

Do not eonfine your outside activities to the Iingineering Col-
lege. The engineer can get far more real training and broad-
ening from activities outside of his own immediate field. Don’t
be a grind. Study hard, but efficiently, and then devote the
rest of your time to other things, things in which you will be
rendering a real service to your University, and to vour fellow

students. G. B. W.




ALUMNI NOTES

BY ETHAN W. SCHMIDT

The ENGINEER invites you to send in pictures of engineering struc-
tures which you have designed or built. We will be glad to print those
that will make good cuts provided that they do not come so fast as to
swamp us. We believe that they will interest your friends and class-
mates and that they will furnish a certain amount of inspiration to the
men now in training for the profession.

The CHRISTMAS MAIL brought news from the old timers. WILLIS
R. WHITBY, one of that famous '04 class, sends word that, after many
yvears in the game, he has quit railroading and is now in the hardware,
furniture, and underta'king business in Estevan, Saskatchewan. WIL-
LIAM H. FOWLER, C. E. '16, says he is now able to resume his duties
after being disabled for a long time as the result of an automobile ac-
cident. His address is 246 Meyran Ave., Pittsburgh. LT. TOM CASEY,
¢ '17, 329 Field Artillery, writes from France: “I was stationed at Camp
Custer. Here I spent just a year in helping train the National Army.
Last August the regiment arrived in France only to start further train-
ing. TFinally, after this training and also after much marching through
France with its necessary billeting, the regiment arrived at the ‘Front’
ten days before hostilities ceased. Now the regiment is resting and
waiting to go home.” That's almost as bad as training all spring for
the 100 yards which is all over in ten seconds; not so Tom?

LIEUT. and Mrs. WILLIAM BALDERSTON, who have been making
their home at Camp Meade, Baltimore, Md., where Lieutenant Balderston
has been stationed, have returned to Madison, and will make their home
in the Eleanor apartments.

MR. FRANCIS E. BASH, Ch. '16, is with the research department of
the Leeds and Northrup Co. at Philadelphia.

Judge Augustus Hand of the southern district of New York has handed
down a decision in favor of the Burgess Battery company, which re-
cently sued the Novo Manufacturing company for infringement of pa-
tents on flashlights. The Burges patents covering means of preventing
accidental short circuiting are sustained.

H. A. CAMLIN is with the Bates and Rogers company on a govern-
ment job at Harrisburg, Pa. His address is University Club.

BERNARD M. CONATY, ¢ '18, is with the Supply Section, Materiel
Branch of Military Aeronautics, located at 4% Missouri Ave.,, Washing-
ton, D. C.

LIEUT. W. J. CAMLIN, has been discharged from the Engineer Corps.
He expects to be with the State Highway Commission.
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A. B. FOESTE, e ’17, is at Camp Grant as heating engineer in the
Utilities Department, of the Construction Division.

A. F. FREDRICKSEN, m '18, now a Warrant Officer in Naval Avia-
tion (engineer-machinist), is stationed at Detroit.

PAUL C. GILLETTE, who was recently commissioned 2nd Lieut. in
the Engineer Corps, spent Christmas in Madison. He has been dis-
charged into the Reserve.

ENSIGN EUGENE L. GRANT, ¢ '17, visited friends on the Campus
Monday, Nov. 11th.

JOHN F. GROSS, m ’16, is 2nd Lieut. in a reecruit company in the 2nd.
Ret. Battalion at Camp Forrest, Ga. In forwarding his subscription he
writes: “You may enter my name as a permanent subseriber to the
ENGINEER, forwarding a bill each year without any formality. 1 find
that the ENGINEER is one of the greatest aids in keeping in touch with
the alumni aside from the many interesting articles published in each
number.” Such expressions of interest from the older Wisconsin En-
gineers make us more anxious than ever to deserve them. Thanks, John.

ELMER T. HOWSON has been made secretary of the Committee on
Development of the American Society of Civil Engineers.

CARL W. JEHLE, ch ’17, who is an ordnance inspector for the U. S.
Navy, may be addressed: Care Superior Steel Castings Co., Benton
Harbor, Mich.

FRANK A. KENNEDY, g '06, spent a day in Madison on December 4,
He is now with a mining company at Duluth. He had some interesting
experiences during the recent forest fires in that distriet when 1,800
lives were lost in two or three hours.

HERMANN L. KRANZ, e ’'14, Electrical Engineer for the Briggs &
Stratton Co. of Milwaukee, is making some investigations on refrigera-
tion.

ART KRIPPNER, e '04, now western manager of the Ironton Engine
Company with headquarters at Denver, was a visitor on December 9.
He held a '04 reunion with his classmates Professors Kinne and Van
Hagan.

F. M. McCULLOUGH, ¢ '03, has heen made head of the department of
civil engineering at the Carnegie Institute, Pittsburgh.

LIEUT. PATON McGILVARY of the flying service returned to Madi-
son early in December after service on the Italian front where he took
active part in the final drive against the Austrians.

WALTER 8. NATHAN, c 18, has been Commissioned Ensign for En-
ginesring Duties, after a course at Stevens Institute and a trip across
the pond. His overseas report, which was 153 pages long and contained
numerous sketches, was taken back to England by the Royal Commission
as a type of reciprocator report prepared at the Hoboken School,
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Word reaches us that ISADOR W. MENDELSOHN, ¢ ’17, has married
and settled at Grand Forks, N. D.

LIEUT. PAUL T. NORTON, e '17, who is in the aviation section of
the signal corps, visited the campus Dec. 23d. After receiving his com-
mission, Lieutenant Norton was assigned to Camp Dick, Dallas, Texas,
as an instructor. A few months ago he went over seas and was stationed
in England at the time of the signing of the armistice.

The WISCONSIN ENGINEER

LIEUT. CARL OESTREICH of the Q. M. department was in Madison
December 10. There is a chance that he may be sent across the water
for service as interpreter in the occupied territory.

CAPT. RAY OWEN sent a card from Chaumont where he has been
located for a year. He is now in occupied territory. Rumor states
that a certain town in Luxemburg prepared a grand reception for the
American army. When the “army” arrived it consisted only of a
lieutenant colonel and Capt. Owen.

TEOFILO REYES, ¢ '15, under date of Nov. 17, writes an interesting
letter from the Philippines: “I have the pleasure to tell you that since

TEOFILO REYES AND HIS SCOW

last June I have been here in Lingayen, in one of the northern provinces,
making wooden scows of 150-Ton capacity for a shipping company of
Manila. To do this T have asked for one year’s leave of absence from
rovernment service, effective June 3rd of this year. The contract price
for these scows is P8,000.00 for every scow. I am inclosing herewith
the picture of the first one we have built. Of the men standing on deck
the one on the right is myself, and the one wearing a white suit is my
partner.

I believe every one of you there is happy on account of the ending of
the War made possible by the participation of the United States in it.
On account of that event we are also rejoicing here in the Philippines,—
and with more reason perhaps, because we believe we shall be greatly
benefited by the results of the War, one of the principles for which it
was fought being the granting of more autonomous rule to small nations.
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In about a week there will sail for the U. 8. a Philippine commission of
25 Filipinos formed by our Legislature to work for the granting of more
self-government to the Filipinos.”

RAY PALMER, President of the New York & Queens Electrie Light &
Power Company, was given temporary leave of absence in September to
accept an appointment as Executive Assistant to Lieut. Col. H. 8.
Crocker, who has complete charge of the construction of the $40,000,000
Army Supply Base on a South Brooklyn waterfront. This vast under-
taking involves the construction of four million square feet of reinforced
concrete buildings, twenty-eight miles of railroad tracks, and several
large piers for ocean going liners. Mr. Palmer is a member of the
Board of Directors, and Chairman of the War Industries Committee of
the Chamber.

CAPT. JACK STAACK, ¢ '04, has a new daughter, Elizabeth Roberts
Staack, born October 9.

KAN SU was a visitor in Madison during the holidays. He is now
vice-president of the Chinese Students’ Alliance. He exXpects to return
to China within a year and take up engineering work in his own prov-
ince.

MAGNUS SWENSON has been called to Europe as an aide to Herbert
Hoover, who is now Food Director for the entire world. The appoint-
ment of Mr. Swenson is not surprising as he made a fine record as an
able and fearless food administrator in Wisconsin.

LIEUT. H. H. VEERHUSEN, C. E. 12, of Madison, has returned from
France. He was sent to France last May in organization work for the
Ordnance department, and returned as a general staff courier aboard
the Leviathan.

LIEUT. REX VERNON, has been discharged from the Engineer Corps
and is now with the Wisconsin State Geological Survey with head-
quarters at Madison.

LIEUT. WARREN WEAVER, who has been stationed at Washington,
and at Langley Field, Va., in experimental research work on airplane
instruments, has returned to Madison. For the rest of the school year
he will instruct in mathematics at the University.

WILLARD L. WILDER, e ’18, has left the Forest Products Laboratory
and is now in the Meter and Testing Department of t‘he Milwaukee Elec-
tric Railway and Light Co.

KENNETH F. WHITCOMB was commissioned Ensign early in No-
vember after completing his course in naval aviation. He was stationed
at Rockaway for some time and went out on many convoys for 75 miles
or s0.

RALPH WYATT, e ’17, has just been promoted to a 1st Lieut. in
Coast Artillery Corps, with A, E. F. in France.




The Wisconsin Engineer v

ALLIS-CHALMERS
MANUFACTURING COMPANY

ALL KINDS OF

pOWER

AND *

INDUSTRIAL MACHINERY

AGRICULTURAL MACHINERY - CRUSHING AND CEMENT - ELECTRICAL -
ENGINE (BLOWING, GAS, STEAM ano OIL) - FORGINGS -
HYDRAULIC TURBINE - CENTRIFUGAL PUMP -

' SAW ano FLOUR MILL - MINING - PUMPING ENGINE
STEAM TURBINE - FARM TRACTOR

e

GENERAL OFFICES
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ALL OVER THE WORLD |
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CAMPUS NOTES

e

By WILLARD B. BELLACK
Happy New Year!

Have you Flu ?

The 8. A. T. C. is defunet and the old order has returned.
It was a great life while it lasted, but enough was ‘sufficient,

Looks as if we got into the civies just in time. With all
these “Looies™ drifting back to school, and the temperature going
below par, we would have frozen our hands the first day trying
to salute our alleged superiors.

Senior,—(to Lieutenant, recentiy returned from artillery
camp )—What size shells do vou shoot ¢7
Licutenant—"It depends on the size of the gun.”

Room 309 is onee more worthy of the Engineering Building.
For a time it looked like a bright scetion of Little Italy, on
washday.  Navy attire was hung up to dry in every available
place.

The Law Shop is being dusted and the cobwebs are coming
down. It is rumoered that a student is coming back this quarter
or next. IHope he gets here with the warm weather. Tt sure
will be great to hear the old, “Well, well. well-——" with the
old time pep.

Prof. Wolff struck the right note when he said, “Having had
the S, A T. (. we should now he immune.”

Prof. Callan learned something frem the S, A. T. C.  He is
now running his home on the }. P. plan,
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The Pawling & Harnischfeger Co.

Milwaukee, Wisconsin.

Offers to Engineering Students of the U. of W., bulletins and cat-
alogs, mailed free, on any of the following subjects:

Electric Traveling Cranes, Drilling and Boring Machines,
Grab-Buckets, Hoists and Monorail Systems, and
Excavating Machinery.

| oo

PEP AND PUNCH

The “punch” is only a matter of mental muscle. Anybody can pro-
duce the “pep” who chooses to ginger himself into the mood. But it
takes those fine, long, gray fibres to give birth to an idea, and he who
can come across with one now and then is the only man who is really

worth his chloride of sodium. —Cantwell’s Impressions.

L)

" V
MH—L GRINDING WHEELS @LOIO@

For Steel and For all Grinding For Cast Iron
Steel Alloys Requirements Brass, Bronze

NORTON COMPANY

NEW YORK STORE WORCESTER, MASS. CHICAGO STORE
151 Chambers St. 11 N. Jefferson St.

THE VILTER MFG. CO., 906 Clinton Street

Milwaukee, Wis. Established 1867

Build ers G'E
Poppet Valve & Corliss Engines

Ice Making and Refrigerating
Machinery
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Hoist the periscope Rollo, and we'll look around.  DB-r-r-r.
Dawgone the cold weather and the clinie.  The scenery is all
covered up with gumshoes. Av de mi! Um-m-m.  Turn her
down hill a bit.  Tha’s good. IHeld it.  Well, I'll be switched !
Look what’s returning.  All those foxy overcoats and shiny
puttees.  Did vou ever see so many cooties,—I mean licuties—
in one bunch?

No wonder the war is over so soon and we can
smile.

And speaking of smiles, did vou ever take cognizance

U. 8. 8. CARDNAL
Designed and built by Bellack and Mantonya, Naval Avehiteets, for the
Armistice Dy Celebration

of that Shuster smile? Obh, Boy! And that Shuster wink!
Say, if the co-edwards knew about that wink there’d be more of
’em in K. E. than there is in Lenny’s elass in city planning. Hey
there,—quick,—man the torpedo tube.  There’s Moose 1lanson
on the port bow, low in the water with a cargo of contraband
sweets, and a skirt in convoy.  Spurlos versenkt for him it he
doesn’t split fitty-fifty,

Abeut 230 freshmen are hack out of 730 that registered the
The upper classes ave filling np again with men
who were away to camp. Thev are coming so fast that a com-

first quarter.
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OR the best work you need the perfect
F pencil, VENUS. It is the world’s standard }
quality pencil. Look for the distinctive
VENUS finish.
17 black degrees, from 6B soflest to 9H hardest,
and hard and medium copying. Try the VENUS
Eraser, too. Made in 12 sizes. $2.00 per box.
= FRER, This trial box with
* five VENUS Draw-
ing Pencils, Holder and VENUS
Eraser sent free.  Write for it
today.
A American Lead Pencil Co.
3 218 Fiith Ave. W. Y.
Dept b &
& ofe
SEPTEMBER EVE
There was a young miss of St. Paul
Who wore leaves to a fancy dress ball
She didn’t remember
The month was September
Until the leaves started to fall.
(Line-o’-type—Chicago Tribune)
o — - R ——
! FAIRBANKS—FREY ENGRAVING CO.
| 209-211 West Waler St. Milwaukee Wis.
% Engraving Color Work Designing Illustrating
)
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AS YOU WERE!

AS YOU WERE, fellows. Back to the old college ways—time for work and time
for play. Spend the play hours at the

Madison Bowling and Billiard Hall
Just after the show

110 Fairchild, Just off State Phone Badger 6110

Kindly mention The Wisconsin Engineer when you write.
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1508 DAILY GAIN

In the Net Paid Circulation of

THE WISCONSIN STATE JOURNAL

In 12 months of 1918 as compared with 12 months of 1917

Daily average gain in Net Paid Circulation for December
1918 was 504

1918 Daily Average - - - - - - - - [I4710
1017 Daily Average - - - - - - - - 13,202
Daily Gain - - - - - - - - - 1,508

Zigzaggers.—“A police court isn’t all grim and sordid,” remarked
Judge White the other day. “Qometimes something really funny hap-
pens. Not so very long ago a chauffeur was brought in after having
run down a man.

“Did vou know that if yvou struck this pedestrian he would be seri-
ously injured?” I asked.

“Yeg, sir,” replied the chauffeur.

“Then why didn’t you zigzag your car and miss him?”

“He was zigzagging himself and outguessed me, your honor,” was the
answer.— Pittsburg Sun.

THEHUB pre-Eminently

A YOUNG MAN'S
4
Karstens @ Schrmitz STORE

THOSE SMART YOUNG MEN'S SUITS

We Show in many Exclusive Models, are making a big hit
with the boys discarding their Military Clothing

|
Drawing Inks Il Emanci s vourself fr
it | J: sipate yourself from
Eternal Writing Ink |I the use of corrosive and ill

, Engrossing Ink >
Taurine Mucilage smelling inks and adhes-
Photo Mounter Paste
Drawing Board Paste

ivesand adopt the Higgin's
Liquid Paste Il Indes and Adhesives. They
Office Paste will be arevelation to you.
Vegetable Glue, Etc. ‘ They are so sweet, clean,

. - . well put up, and withal so
Are the Finest and Best Goods of their Kind eficient. ror home office

or school use they are pos-

At Dealers Generally _ itively the best.
CHAS. M. HIGGINS & CO., Manufacturers
Branches, Chicago, London 271 Ninth Street BROOKLYN, N. Y.
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plete list is impossible; however we note the following hand-
some men of prominence:

LIEUT. WALTER L. ALBERS, junior electrical, army flyer.

CARL J. ANDERSEN, sophomore electrical, returned from Camp
Taylor.

M. W. BAGEMIHL, senior mechanical.

LIEUT. R. E. BEHRENS, sgenior ecivil, commissioned 2nd Lieut. in
Field Artillery, Dec. 18th, at Camp Taylor.

LIEUT. D. J. BLATTNER, senior electrical.

C. W. BURGESS, senior mechanical, who has been in the Naval Avia-
tion service,

LIEUT. CARL H. COLLINS, senior electrical.
R. A. FRANK, junior mechanical, has returned from overseas.

G. G. FRATER, junior civil, stationed at Jackson Barracks, New
Orleans, in C. A. C.

FRANCIS H. HIESTAND, junior civil from O. T. C. at Fort Monroe.

P. D. HOLMES, senior chemical, returned from O. T. C. at Camp
Taylor.

LIEUT. F. KARGER, junior civil, C. A. R. C.

LIEUT. GEORGE C. LYMAN, sophmore electrical.

O. H. MARSHALL has just returned from West Point, and reentered
as a senior mechanical engineer.

LIEUT. E. J. MUELLER, senior mechanical.

FRANK K. QUIMBY, junior civil, stationed at Camp Nicholls, in
C. A.C.

PHILLIP D. REED, sophmore electrical, returned from Fort Monroe.

LIEUT. W. J. RHEINGANS, junior civil, C. A. R. C.

WILL: R. STEELE, junior civil, returned from O. T. C. at Camp
Taylor.

C. A, WIEPKING, junior civil, returned from 0. T. C. at Camp Taylor.

LIEUT. E. B. WILLIAMS, senior mechanical.

LIEUT. C. H. ZARSE, junior chemical, C. A. R. C.

PROF. G. T.. LARSON, was recently made consulting en-
gineer for the University.

PROF. J. G. CALLAN, has been appointed consulting me-
chanical engineer for the Chemical Warfare Division, of the
War Department.

PROJF. L. S. SMITH spoke December 17, before a meeting
called by the City Plan Committee to consider Madison’s future
growth. The committee is eomposed of representatives of the
common couneil, labor organizations, the county hoard, the
Park and Pleasure Drive Association, the East End Clitizens
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THAT UNIQUE AMERICAN ARMY

Hagrry (just “out”)—*“Listen, Bill! Sounds like ole Fritz comin’ over
in the mud—=Squish, squash, Squish. squash.”

Bii—“That’s orl right—that’s only the Americans farther up a-chew-
in’ their gum-rations.” —London Opinion.

SAMSON SPOT SASH CORD

T
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ACCURATE RELIABLE ALL WAYS
Distinctivein Quality, The Very Best

On Sale Everywhere
Send for Catalogue

THE [UFHIN fPULE (0.

106 Lafavette Street - SAGINAW, MICH. WINDSOR, ONT.
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Association, and the Association of Commerce. Prof. Smith
explained the possibilities of growth, gave estimates of popula-
tion, and discussed the problems of industrial development,
transportation, and zoning, using lantern slides to illustrate his
points.

DEAN TURNEAURE represented the University at a joint
meeting of the British Educational Mission to the United States
and the Society for the Premotion of Engineering” Fducation,
held at the Massachusetts Institute of Technology, December 6
and 7.

CADPT. CHARLES L
CORP was discharged from
the army in time to eat Christ-
mas dinmer with his family in
Madison. He will take up his
duties as associate professor of
hydraulies.  Capt. Corp was
attached te Headquarters of
the 16th Sanitary Train, sta-
tioned at Camp Kearny, Calif,
He was sanitary officer for that
amp  and, during his stay
there, he also made a number
of trips to other camps in the
vieinity for the purpose of in-

vestigating their condition in

| CAPT. C. I. CORP regard to sanitation.

The Engincering Society of Wiseonsin will hold its Eleventh
Amual Cenvention in this building on February 21 and 22.
The meetings will be open to students and it is hoped that many
will be able to attend.  The meetings on the 22nd. are especially
recommended.  Among the speakers will be State Highway
Engincer Hirst, Railroad Cemmissioner Allen, and John W.
Alvord of Chicago.
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No matter how much vou may think you know about study,
there is probably something for you to learn.  How fo Study is
the title of a pamphlet by Prof. George IY. Swain, of the Massa-
chusetts Tnstitute of Technology, which has just been received
by the library. It will be found upon the reserve shelf, and is
well worth half an hour of any student’s time.

The November issue of the National Engineer contains an
article on Proper Draft Regulation hy Prof. G. L. Larson of the
Steam and Gas Department.

The Engineer

2.

BRANCH

BANK OF WISCONSIN

Corner State and Gilman
Only four blocks from University
The Students Banking Headquarters
Avail Yourselves of Our Services
Capital and Surplus $360,000 Total Resources $2,500,000
B. R. L'’Hommedieu, Asst. Cashier

Kindly mention The Wisconsin Engincer when youw write.
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' Roll films purchased of us developed

s

Bunde & dpmeyer Co.
- Jewelers -Milwaukee
‘Where %o\!'i}y Is As Represented ;A

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

THE FIRST NATIONAL BANK
" ' OF MADISON, WISCONSIN
o UNITED STATES DEPOSITORY

Capital, gurplus and Undivided Profits, $400,000.00
OFFICERS AND DIRECTORS

A.E. Proudfit; President M. E. Fuller, Vice-President F. G. Brown, Vice-President
M. C. Clark, Cashier, M. H. Sater, Assistant Cashier F. W. Hoyt
E. B. Steensland H. L. Moseley James B. Ramsey

Transacts a general banking business. Issues letters of credit and travelers |
checks good in all parts of the world.

ALL THE DIFFERENCE

Colonel (to abashed clerk)—You: blithering idiot! Instead of ad-
dressing this letter to ‘“The Intelligence Officer’ you've written ‘Intelli-
gent Officer.” There’s no such person in the army!

—Passing Show, London.

Sumner & Cramton

Chicago Steel Tape Co.

¥ .
FREE! Drugs, Stationery, S e

Toilet Supplies, Etc. CHICAGO, ILL.
—Manufacturers—
y Surveying Impleme Tapes, Leveli Reods.
~U. S. Postal Station No. 9 " g:{fl-l(i':gml;’uting a?;és, ?;adia ﬁ:ﬁ;,n %{odo_ =

ibbons, Targets, Marking Pins,
Lining Poles, Eureka Tape
Repairers, Etc., Etc.,

Kindly mention The Wisconsin Engineer when you write.
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Every electrical engineering and manufacturing
facility of this company has been applied ““‘without stint
or limit” to the vital business of winning the war

“More Ships!’’ and Electric Power shapes forests into hulls and masts

America becomes a maritime nation overnight, Shipyards
have sprung up like mushrooms. It is a race against time,
with every day counting. The construction of wooden ships is
largely a problem of lumber and labor. Electric power responds.

Electric logging engines go into the forest's depths and bring tons of
timber to railroad sidings and river. Electric log hoists and carriages,
lumber stackers and conveyors, handlelogs and lumber with less labor
and in less time than required by old methods.

Big electric motors and controllers are dispatched to the lumber mills
to operate band and head saws, slashers, trimmers, edgers and planers,
making new records in lumber production.

Lumber for ships is not the whole story. The call for more cantonments
and barracks, spruce for aeroplanes, workmen’s houses and additional
shipways comes at the same time. Powerful cranes and hoists, neces-
saryinboth steel and wooden ship construction, must also have electric

ower equipment.
Look for this— P e

themirh of beader Many are the problems in control and motor application. Industrial
ship in eloctrical de- engineers and managers place their needs before the General Electric
velopment and Company, whose engineering and manufacturing facilities are broad
sanutfacire enough and big enough to give the answer in record time, so that the

great war program may not be interrupted.

It is for America’s manufacturing and industrial efficiency that such
an organization as the General Electiic Company is maintained. Itis
to the interest of the country as a whole that industry avail itself of
the opportunity to consult with the industrial engineers ot the General
Electric Company; for many a perplexing production problem can be
solved by the correct application of electric power—sometimes without
adding to the present electrical equipment.

/GENERAL ELE

95-26

RIC COMPANY._J!

Kindly mention The Wisconsin Engineer when you write.
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