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Class of Student Salesmen recently transferred from the Student Engi-
neers’ Course to the Commercial Department. These men are given thorough
training in commercial work and are then assigned to the different commer-
cial offices of the Company. Three of these classes are now transferred

Why we Advertise
For Student Engineers

The General Electric Company is now advertising for Technical Gradu-
ates to enter its Testing Department (Student Tngineer's Course), because
the positions open for men who have had this training are so numerous
that it is difficult to keep enough men in the Testing Department to test
the machines as fast as they are built,

During 1912, 307 men entered the Testing Department, a considerably
larger number than entered in any previous year. During the same year 112
men were transferred to the Commercial Department, 73 to the Engineering
Department and forty to other departments, while about 100 accepted posi-
tions with outside organizations that have asked the Company to recom-
mend trained men for their work.

IFor further information address Mr. G. H. Pfeif, Secretary Students’ Com-
mittee,  General Electric Company, Schenectady, N. Y.

General Electric Company

Largest Electrical Manufacture in the World

General Office, Schenectady, N. Y. Sales Offices in fifty-four cities
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THE UNITED
GAS IMPROVEMENT COMPANY

Broad and Arch Streets, Philadelphia
Lessees, Operators and Builders of

GAS WORKS

Largest Builders in America of

CARBURETTED WATER GAS PLANTS

Sole American Builders of the

STANDARD DOUBLE SUPERHEATER
LOWE WATER GAS APPARATUS

TAR EXTRACTORS FOR CARBURETED WATER GAS

GAS ANALYSIS APPARATUS PHOTOMETRICAL APPARATUS
STRAIGHT STAND PIPE SYSTEM FOR COAL GAS RETORTS
WASTE HEAT BOILER RECORDING GAUGES
HYGROMETER STRAIGHT STAND PIPE CLEANERS

METERS FOR REGULATING AIR AND STEAM
SUPPLY TO WATER GAS APPARATUS

The name to remember when you order
A WIRE ROPE,

Why? Because it has stood for the best

in materials and workmanship since
wire rope was first used in America

John A. Roebling’s Sons Co.

Trenton, N. J.
Chicago Branch: 171:-173 LaKke Street

Kindly mention The_ﬂﬁsconsin Engmeerwhm yéu write.
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Keuffel & Esser Co,

of New York

Drawing Materials and
Surveying Instruments

CATALOG ON APPLICATION

Repairing of Instruments Prompt-
ly Executed

General Oifice and Factories: Hobcken, N. J.
Parent House: New York, 127 Fulton Street, 42 Ann Street

Branches: Chicago, 68 W. Madison, St. Louis, 813 Locust St.
San Francisco, 48-50 Szcond St., Montreal, Canada, 252
Notre Dame St., Wes*.

»

“Ceresi
(Daterprogfing

CONCRETE

CEMENT MORTAR

Ceresit is a cream white paste
which 1s dissolved in the gauging
water. In this manner the water-
proofing is carried uniformly over
the whole mass and wmakes the
same absolutely waterproof.

WRITE FOR CATALOG

GERESIT WATERPROOFING CO.

444 Commercial National Bank Bldg.
CHICAGO, ILLINOIS.

For all Industrial Purposes.

General Offices

-

MOTORS

For Alternating and Direct Current,

The greatest possible protection is afforded to Buyers of Motors by Allis-
Chalmer’s Company’s Policy of “Conszrvative Design.”

WRITE FOR BULLETINS

ALLIS-CHALMERS COMPANY

MilwauKkee, Wisconsin.

In Sizes from 1 H. P, Up.

Kindly mention The Wisconsin Engineer when you write.
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'SMITH MIXERS

Can be depended upon to finish any job you undertake.
Investigate all the recent big undertakings all over the
world and you will find that Smith Equipment played an
important part in their construction. Write for catalog
covering our complete line of equipment—mixers, concrete
elevators, cars, hoists, carts and wheelbarrows for hand-

ling concrete, portable
and stationary rock
crushers, rotary screens,
bucket conveyors, etc.
Any or all of these will
be gladly furnished on
request.

THE T. L. SMITH CO.

Majestic Bldg.
MILWAUKEE, WIS.

IMPROVED LINE

of engineering instruments
now ready, — complete and
1 systematic inscope, including
several new models embody-
ing many original features.

Write at once for new
~ Special Bulletin N-10, de-
»° scribing and illustrating
standard models.

Complete catalog of unusual
interest and value to the engi-
neer, now in printer’s hands.

Bausch & Lomb S inch Thansi Bausch 8 Ipmb Opthﬁl @

Relnforcad h'uss slandard
cylmder axis beanngs NEW YORK WASHINGTON CHICAGO SAN FRANCISCO

variable power eyepiece. LONDON DOCHEST Ell " NY. FRANKFORT '
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i Emancipate yourself from
Eternal Writing Ink | the use of corrosive and
Engrossing Ink ill-smelling inks and adhe -

|
|
|
4 [
Taurine Mucilage sives and adopt the Higgins
"IGGINS Pheto Mounter Paste ’ Inks and Adhesives. They
|
|

Drawing Inks

Drawing BoardPaste will be a revelation to you
Liquid Paste they are so sweet, clean
Office Paste well put up, and withal so
Vegetable Glue, Etc. efficient. For home, office

. . . school use they ar si
4 Are the Finest aud Best Goods of their kind tiely the vos. 2%
At Dealers Generally

CHAS. M. HIGGINS & CO., Manufacturers,

Branches, Chicago, London. 271 Ninth St.,, BROOKLYN, N. Y.

ROLLED FROM BEST QUALITY STEEL

7|

,Avéf%ﬁféx////f/:/%?////(mf

PP A

Continuous Joint Weber Joint Wolhaupter Joint

THE RAIL JOINT CO,, B3 4%
Malkers of Base Supported Rail Joints for Standard and Special Rail

Sections, also Girder, Step or Compromise, Frog and Switch, and Insul=
ated R ail Joints, protected by Patents.

THE VILTER MFG. CO., 966 Clinton St.,
Milwaukee, Wis.

ESTABLISHED 1867

BUILDERS OF ALL SIZES
Corliss Engines

AND ———=

1o pressure coios 2ane1C€ - Mla@achines

Tundum

(rystolon

GRINDING WHEELS

The success of these wheels in the various kinds of grinding tends to prove that they come nearer the maximum
both in long life and fast-cutting quality—maximum efficiency—than any other grinding wheels.

New York, N. Y. NORTON COMPANY Niagara Falls, V. Y.

Chicago, IIl. Worcester, Mass. Chippawa, Ont., Can

Hindly mention The Wisconsin Enginecer when you write.
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The University of Wisconsin

THE COLLEGE OF LETTERS AND SCIENCE offers a General Course in Liberai
Arts; a Course in Commerce; a Course in Music; a Course in Journalism, Li-
brary Training Courses in connection with the Wisconsin Library School; a
Course in Education; the Course for the Training of Teachers, and the Course
in Chemistry,

THE COLLEGE OF MECHANICS AND EXGINEERING offers courses of four years
in Mechanical Engineering, Electrical Engineering, Civil Engineering, Applied
Electro-chemistry, Chemical Engineering, and Mining Engineering.

THE COLLEGE OF LAW offers a course extending over three years, which leads
to the degree of Bachelor of Laws and which entitles graduates to admission
to the Supreme Court of the state without examination.

THE COLLEGE OF AGRICULTURE offers (1) a course of four years in Agricul-
ture; (2) a course of two years; (3) a short course of one or two yvears in Agri-
culture; (4) a Dairy Course; (5) a Farmers’' Course; (6) a course in Home Econ-
omics, of four years.

THE COLLEGE OF MEDICINE offers a course of two vears in Pre-clinical Medical
Work, the equivalent of the first two years of the Standard Medical Course,
After the successful completion of the two years’ course in the College of Medi-
cine, students can finish their medical studies in any medical school in two years.

THE GRADUATE SCHOOL offers courses of advanced instruction in all departments
of the University.

THE UNIVERSITY EXTENSION DIVISION embraces the departments of Corres-
pondence-Study, of Debating and Public Discussion, of Lectures and Informa-
tion and general welfare. A municipal reference bureau, which is at the service
of the people of the state is maintained, also a traveling Tuberculesis Exhibit
and vocational institutes and conferences are held under these auspices.

SPECIAL GOURSES IN THE COLLEGE OF LETTERS AND SCIENCE

THE COURSE IN COMMERCE, which extends over four vears, is designed for the
training of young men who desire to enter upon business careers.

THE COURSES IN PHARMACY are two in number; one extending over two years,
and one over four years, and are designed to furnish a thoroughly scientific
foundation for the pursuit of the profession of pharmacy.

THE COURSE FOR THE TRAINING OF TEACHERS, four years in length, is de-
signed to prepare teachers for the secondary schools. It includes professional
work in the departments of philosophy and education, and in the various sub-
jects in the high schools, as well as observation work in the elementary and
secondary schools of Madison,

A COURSE IN JOURNALISM provides two years’ work in newspaper writing and
practical journalism, together with courses in history, political economy, po-
litical science, English literature, and philosophy, a knowledge of which is nec-
essary for journalism of the best type.

LIBRARY TRAINING COURSES are given in connection with the Wisconsin Library
School, students taking the Library School Course during the junior and senior
vears of the University Course,

THE COURSE IN CHEMISTRY offers facilities for training for those who desire to
become chemists, Six courses of study are given, namely, a general course,
a course for industrial chemist. a course for agricultural chemist, a course for
soil chemist, a course for physiological chemist and a course for food chemist

THE SCHOOL OF MUSIC gives courses of one, two, three, and four years, and also
offers opportunity for instruction in music to all students of the University.

THE SUMMER SESSION embraces the Graduate School, and the Colleges of Letters
and Science, Ingineering, and Law. The session opens the fourth week in
June and lasts for six weeks, except in the College of Law, which continues
for ten weeks. The graduate and undergraduate work in Letters and Science
is designed for high school teachers who desire increased academic and profes-
sional training and for regular graduates and undergraduates. The work in
Law is open to those who have done two years’ college work in Letters and
Science or its equivalent. The Engineering courses range from advanced work
for graduates to elementary courses for artisans.

THE LIBRARIES at the service of members of the University include the Library
of the University of Wisconsin, the Library of the State Historical Society, the
Library of the Wisconsin Academy of Sciences, Arts, and Letters, the State Law
Library, and the Madison Free Public Library, which together contain about
380,000 bound books and over 195,000 pamphlets,

THE GYMNASIUM, Athletic Field, Boating Facilities, and Athletic Teams give op-
portunity for indoor and outdoor athletic training, and for courses in physical
training under the guidance of the athletic director.

Detailed information on any subject connected with he University may be obtained
by addressing W. D. HIESTAND, Registrar, Madison, Wisconsin,

Kindly mention The Wisconsin Engineer when you write.
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TO OUR READERS

We want your attention for a minute

What proportion of our advertising should be local i. e.,
how much advertising should we take from Madison Mer-
chants?

At present we carry 48 pages of literary matter, and 16
of advertising. If we added 16 more pages of literary mat-
ter do you think that the book could carry 24 pages of ad-

vertising?

Our aim 1s to give our readers, and our advertisers
the best possible service at cost, We are not in
this business to make money. Please answer
the above questions, sign your name, and drop the

page in our mail-box. We want your suggestions.

The Wisconsin Engineer

Kindly mention The Wisconsin Engineer when you write.
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PRECISE LEVELING IN PRIVATE PRACTICE

W. E. JEssur
U. W, 1912

In 1897 the United States geological survey was authorized
by congress, and the money was appropriated, for the purpose
of running bench levels throughout the United States. Since
that date some 250,000 miles of these levels have been run by
this bureau alone. Besides, the geological survey, the army
engineers, the Great Lakes survey, and the eoast and geodetic
survey have been running levels also and their lines added to
the geological survey and those of the reclamation service
would total nearly 375,000 miles. In this work some 33,000
bench marks of permanent character have been set and the
resulting elevations published. These publications may be ob-
tained at a nominal cost and usually for the asking from the
various departments.

Levels have been run along all the principal highways, and
railroads and bench marks may be found in almost every con-
ceivable place in the United States. Most practicing engineers
are not aware of this multitude of valuable data nor of the
method of getting at it. However one of the purposes of these
levels is to make them available to whoever may need such
results for any engineering or leveling operations.

The work is all carried on within an accuracy of .05 ft. per
square mile and the work of the coast and geodetic survey is as
accurate as modern instruments and the most refined methods
can make it and none better is done anywhere upon this earth.
In reducing and adjusting the results, allowance is made for
faetors which the ordinary county engineer or surveyor had
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never heard of. The instruments are made of nickel-steel
alloy which has a coefficient of expansion from one-twentieth
tapes made of this same metal have had a negative coefficient
of expansion! The rods are carefully made of paraffine soaked
pine to prevent expansion, are carefully painted, graduated,
and calibrated. Their lengths are tested at frequent intervals
during the progress of the work and a correction applied to
the resulting beneh mark elevations to allow for any diserep-
ency. Corrections are applied for the differences of eurvature
of the earth between north and south and east and west lines.
Allowance is made for curvature whenever on account of local
conditions the foresights cannot be maintained equal to the
backsights.

From an investigation of the reports of the various commis-
sions 1t has been found that an average error of but .0036 feet
per mile of levels run has been made. In a 4,800 mile line
of levels from Sandy Hook to Seattle an error of about 0.615
feet was found. KEvery possible effort is made to have the
work of the government leveling as near correct as human
effort can make it and no expense is withheld to obtain these
accurate results. The bench marks set are absolutely per-
manent and are located, deseribed and their elevations given in
the publications referred to and obtainable from the Superin-
tendent of Documents at Washington, D. C,

Such is the extent and accuracy of the government leveling
operations available to every surveyor and engineer for his
private work. Railroad levels, aqueduct levels, highway pro-
files, eanal and river levels may all be checked by reference to
the previously set B. M. 8. of the various government surveys.

Previous to 1900 a very cumbersome program of operation
at each level set up was used. So long, that before the opera-
tions of reading the instrument was completed unequal tem-
perature effects, settlement and handling of the instrument had
destroyed the aceuracy of the results so much sought after.
The design of that instrument used previous to 1900 was such
that the program of readings at each set up could not well be
varied. With this diffieulty in mind and the previous high
cost and low speed of preeise level operations, the coast sur-
vey under the direction of John F. Hayford determined to de-
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sign a new level, one which would be simple of operation and
adjustment, and which could be manipulated both accurately
and rapidly. This level has proved a great success and thou-
sands of miles of precise levels have been run with greater
speed and more accuracy than ever before. It is held by the
designers and by those who have used this level that this type
of level can compete successfully with any kind of a wye level
on work of any degree of accuracy and Mr. Hayford entertains
a belief that an examination of the merits of this instrument
would and will lead to its gradual adoption in the place of the
wye level for general leveling practice.

This 1900 type precise level is distinetly of the dumpy type
and is non-reversible. The level bubble is not mounted on a
striding level high above the line of collimation but is recessed
in the barrel of the level close to the telescope tube itself where
it is protected from expansions and contractions due to the
sun’s heat. The material of the level itself is of nickel steel
and is therefore subject to very little change due to unequal
expansion. Nickel steel has a coefficient of expansion of
.0000002 or about one-thirtieth that of ordinary tool steel. The
leveling is done with three serews set on a very wide base. By
means of a unique arrangement of a mirror, two prisms and a
small auxiliary telescope offset from the main telescope by the
width between the observers eyes, the level bubble may be seen
at the same time the wire readings are taken, the bubble being
kept centered by means of a milled and graduated serew be-
neath the eye end of the telescope. The telescope is an in-
verter and the marks on the level rod are placed inverted so
that they may be read more readily. Only one field adjust-
ment is necessary in this level, that of making the line of col-
limation and the bubble tube paral'el. This is done by the pes
method modified to suit the instrument.

The method of precise leveling now used with this instru-
ment is as simple as that of ordinary wye leveling, and it is
believed, and results bear out this belief, that the manipulation
of the instrument and the observing at each station takes less
time than is the case with the wye level and target rods used
in ordinary leveling. It is this fact that makes this a level that
should be considered whenever a very considerable amount of
levels of any degree of accuracy is wanted. The observations
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at a precise leveling station consist simply in reading each of
the three horizontal wires of the reticle as seen projected
against the rod to the nearest millimeter. The mean of these
three readings is treated as the single reading that is taken in
ordinary target leveling. These three readings may be taken
in less time than a rodman and observer can make a single
accurate target setting and reading,

The cost of this class of leveling has been from $7 to $11 per
mile and levels have been run at the rate of two and one-tenth
miles per hour in good country and at the rate of eighty-five
miles per month in more difficult territory. Two rodmen, a
recorder and an observer usually constitute the party. A level
of this type with two United States geological survey rods cost
about $375.

In the United States the use of the precise level has been
limited almost entirely to such government work as required
the greatest accurcay. The precise level is regarded by many
engineers as an unnecessarily complicated instrument requir-
ing a specially trained observer and at its best slow and costly
to operate. KFollowing is an account of the satisfactory use of
a precise level of the type deseribed above for running levels
for location and construction on the 235 miles of the Los
Angeles Aqueduet. The length of the aqueduet, the rough-
ness of the territory traversed and therefore the heavy cost of
construction, the light slopes (.00035 to .002) and the absence
of correet profiles led to the running of the lines of precision
levels.

The rod and the method of reading it was unique in that the
divisions were made in yards and tenths. The advantage of
such a division is obvious. The graduations are larger and
therefore more accurate observations can be made. In order
to obtain a mean reading for any set of three observations on
the rod it is merely necessary to add the three readings in yards
and the result is the mean reading in feet. By ecoloring the
various sections a distinetive color the chance of recording the
wrong yard was obviated. This rod is a straight, non-exten-
sible twelve foot rod of the United States geological survey
pattern,

Bench marks were set about every two and one-half miles in
open country and closer in rough country. Theyv were designed
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after the standard used by the geological survey. They were
set by drilling a hole in a rock ledge and setting them in with
cement grout or with a mixture of litharge and glycerine. The
latter was found to be the better because the very dry at-
mosphere of the desert dried out the water of the grout before
the cement could set. Bench marks were set near tunnel por-
tals and along the highways adjacent to the route of the aque-
duct.

The two rod method was used with two rodmen, each rod-
man acting alternately as back rodman and fore rodman. In
this way the fore and back sights could be taken almost simul-
taneously. This enhanced the acecuracy of the work to a con-
siderable extent. In general the specifications of the precise
leveling done by the geological survey were used.

Very severe weather conditions had to be contended with on
the desert. The temperature often rose as high as 120° Fah
renheit and was in winter sometimes down to the freezing point
along the upper end of the aqueduct route. Besides this very
high winds usually came up about ten o’clock in the mosning
and continued until about three in the afternoon. Howuvelr in
this work no delay was allowed in any wind that the vhserver
could stand up against. An extra man shaded the instrument
from the sun and another held up a triangular piece of canvas
stretched against a frame work to proteet the instrument from
wind gusts. The rodmen had difficulty in holding their rods
plumb until they commenced the use of three props to help
brace the rods against the wind. This method proved success-
ful and although the speed was materially reduced on aeccount
of the heat and wind they had to contend with, the aceuracy of
the results shows beyond doubt that this 1900 type of level can
do accurate work under the most trying cireumstaneces.

The instructions followed in carrying out the work were es-
sentially those preseribed by the United States geological sur-
vey. The maximum length of sight 360 feet. No sights taken
closer than one and one-half feet from the ground. Fore and
back sights were kept equal. All lines of levels consisted of
lines run independently in both the forward and backward
direction. Temporary bench marks were established at dis-
tances ranging from three-fourths to one and one-fourth miles.
The requirement preseribed for the main control line that for-
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ward and backward runnings differ by less than 0.017vd
necessitated the rerunning of 10 per cent of the work a third
time. The main control line was 247 miles in length.

I'rom an examination of the results obtained on this survey
it 1s seen that in the longest closed eircuit run—181 miles—the
crror of closure was but .021 foot. The largest error of closure
on any accepted cirenit was .096 feet for 250 miles which was
over very rugged and mountains country. The average speed
made was sixty-four miles per month or five and two-tenths
miles per working day. The cost of accepted levels per mile
was $13.20.

In the precise level work for the Panama canal the old style
Kern preeision level was used with the Kern and Fauth level
tube. Two parties working from both sides toward the mid-
dle, were employed. An average tide gage reading for a long
period previous to the commencement of the work was used as
the 0.0 or datum on each side. 'When the parties met near the
center of the Isthmus they found an error of 2065 foot which
disproved the popular idea that one ocean was much higher
than the other. Because this total error (.2065 ft.) could not
be attributed to poor leveling it was believed that tide gage
readings had not covered a long enough period to accurately
determine the average elevation of the ocean.

Because of frequent passing of trains and blasting in the
adjacent exceavations the results were somewhat vitiated. To
overcome this as much as possible two independent set ups
were taken at each instrument station and the fore and back
sights taken independently. Bench marks were set in pairs
one on the line of the Panama railroad and the other on the
canal alignment. The length of line run was 47.4 miles, the
distance from ocean to ocean. The bench marks were made by
imbedding a brass or copper bolt in the middle of a slab of
stone or conerete 18” square and 6” thick which was buried in
the ground about 3. This plug was made accessible from the
surface of the ground by means of a 4” galvanized iron pipe
capped with a brass cap and plug. This pipe reached down
to and surrounded the plug in the concrete block and extended
some 18” above the ground. An elevation for popular use was
written on this upper brass ecap. ¥or more accurate work two
special wrenches were supplied by which the upper cap could
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be removed and then the rod could be held directly ou the plug
in the buried slab.

The loeation of each beneh mark was plainly marked by sur-
rounding it with a white fence on which a sign of warning for
destruetive minded natives was posted. It was believed that
publicity of loecation was a better protection than hiding.

The ordinary railroad levels of the Panama railroad were
found to be but three-tenths of a foot in error in the middle of
the route which speaks well for the accuracy of ordinary level
operations carried on under diffieult circumstances of at-
mospheric conditions.

On the New York Aquedunct the levels were run in duplicate
lines with a 15” Inverting Berger instrument, having a focal
length of 13", a 114" objective diameter, a magnifying power
of thirty-five and bubble of a sensitiveness equal to thirteen
sections per one-tenth ineh of tube. Self reading rods were
used the three wires of the instrument being read on the rod
at each observation. An average accuracy of .02 vd was at-
tained with a speed of thirty set ups per hour. Of these 7 per
ecent had to be rerun to attain the required aceuracy. The
usual type of New York extension target rods was tried but
without success, on account of the wear of the moving parts.
A party of four men was found to be the most economieal,
there being two rodman, a recorder and an observer.

Mr. Ralph D. Libby in running government precise levels
from Ogden, Utah to Pocatello along the railroad determined
to use the rail as a support for his rod. Previous to this in-
novation he had been considerably annoyed and delayed by
finding systematic minus errors in his level operations that is
the diserepency between the forward levels and the backward
levels was always negative. This showed that his turning
points had settled slightly each time. By using the railroad
rail he found that this minus error was not apparent but that
a greater speed could be attained—one to two miles further
per day could be run. This greater speed obtained because the
rear rodman could start forward as soon as his rod had heen
read and before the readings had been recorded and the re-
sults checked by the recorder. A chalk mark on the rail
marked the position of the rod and was easily found again
should it be desirable. Tt eould not be depended upon that the
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rail would return to the same elevation it held previously,
after the passage of a train so whenever a train was known to
be coming or was due the turning points were taken or the reg-
ulation pin driven into the ground off to one side. The use of
the railroad rail as a rod support was also suceessfully used by
J. A, Paige of the United States geological survey between St.
Paul and Duluth. These facts go to prove that because of its
availability, simplicity of use and accuracy, the railroad rail is
more desirable than the regulation turning pin and should be
used in private as well as government practice whenever pos-
sible.

This paper has had as an object, the setting forth of faects
that will make precision levels more desirable in private prae-
tice than heretofore because of their low cost, speed, simplie-
ity, reliability and most of all their acecuracy. The fact that
precise levels may be run as fast and much more aceurately
than target levels of the ordinary kind should make every en-
gineer intending to run long lines of levels for construetion
work investigate very thoroughly this precise method of level-

ing.
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METALLOGRAPHY AND HIGH SPEED STEEL
OLIVER W. STOREY

To the lay mind the expression ‘‘Iligh Speed Stee!’’ means
something mysterious that can be treated in the magazine sec-
tion of the Sunday papers. To the average machinist it is
quite often, when introduced into his particular shop, a sign
for revolt, while to the blacksmith and tool maker unaceus-
tomed to its peculiar properties it is often a Waterloo.

Robert Mushet’s air hardening tool steel was probably the
first alloy steel invented and was the forerunner of the mod-
ern high speed steel. Mushet’s patent is dated 1861 and for
many years his produet was the acme of eutting steels. But
a remarkable evolution has oceurred during the past two
decades and now Mushet steel is out of date. This steel con-
tained from four to twelve per cent of tungsten with two to
four per cent of manganese and 1.50 to 2.50 per cent of car-
bon. The remarkable property of it was that it was not
capable of being made soft by any known process and was
non-magnetie.

The value of Mushet steel lays in its capacity for perform-
ing a large amount of heavy cutting work, retaining its cut-
ting edge for a long time under very severe service. The eut-
ting speed at which it was used was not any higher than that
of ordinary carbon tool steel but the economy of its use was
due to the faet that it would take deep cuts and last long
without regrinding.

The next development of importance oceurred in 1888 when
Robert A. Hadfield, the famous English metallurgist, pre-
sented his paper on manganese steels before the Institution of
Civil Engincers. He showed that a manganese steel contain-
ing from three to six per cent of that metal with not more
than 0.6 per cent carbon was an exceedingly brittle and hard
produet, yet by doubling the proportion of manganese, that
1s, from twelve to fourteen per cent, a remarkable material
resulted. This steel was exceedingly hard and tough, thus
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offering a higher resistance to abrasion than any other alloy
yet produced.

After this development various alloy steels made their ap-
pearance but it remained for Frederick W. Taylor and Maun-
sel White of the Bethlehem Steel Works to earry out a series
of investigations in alloy steels that resulted in the modern
high speed steel. The Taylor-White steels were first exhib-
ited publicly at the Paris Exposition in 1900, where they cre-
ated a sensation. The tools made from these steels could be
made to travel through the metal that it was cutting at such
a high rate of speed that the tool became red hot and yet did
not lose its edge. The result was that the output of a ma-
chine on which this tool was used was increased many times.

The high speed steels now on the market vary in composi-
tion over wide limits; they may contain from 0.25 to 1.00 per
cent earbon, generally not over 0.60 per cent; generally from
10 to 20 per eent of tungsten; 2 to 8 per cent of ehromium
and zero to 040 per eent of manganese. Tungsten may be
replaced by molybdenum, generally one part of molybdenum
heing as effectual as two parts of tungsten. Vanadium in
«mall amounts, from 0.2 to 0.4 per cent is often added and is
said to greatly increase the efficiency.

The treatment of the high speed steel is very simple and
consists in heating the steel to incipient fusion and then cool-
ing in an air blast. This hardens it and the tool may be used
to a red heat without becoming soft.

Tn studying the high speed steels the microscope is found
invaluable. A chemical analysis fails to give the combination
of elements, while the microscope does.

By a metallographic study which includes a thermal analy-
sis the reasons for the peculiar properties of this class of
stecls were explained.

The ordinary carbon tool steel when slowly cooled from a
cherry red becomes soft but if plunged in water from that
temperature this same material will be exceedingly hard. If
{he softened and hardened steels were analyzed no difference
would be detected but if the materials were examined under
the microsecope two unlike substances would be seen. The
annealed tool steel would consist prineipally of a laminated
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structure, the laminations consisting of iron earbide and pure
iron. On the other hand the hard quenched steel would con-
sist of a mneedle like structure called martensite. This so-
called martensitic structure is explained by the solution the-
ory. At a cherry red the iron carbide is in solution in the
pure iron, and, as such is a hard brittle material. When
plunged into water this solution of iron carbide in iron has
not suffieient time to separate with its constituents, which is
the case with slow cooling which gives a softer material. This
solution is only stable below 200° C. and with application of
higher temperatures the carbide begins to separate from the
iron, causing a softening or tempering. These transforma-
tions are readily detected with the mieroscope.

If it were possible to form this martensitic structure by
slower cooling, that is, making it normal to the ordinary tem-
peratures instead of at a cherry red or 900° it would be pos-
sible to use such a steel without danger of over-heating when
taking heavy cuts. The addition of metals like nickel, chro-
mium and manganese, was found to perform this funection.

When five per cent of nickel is added to a medium carbon
steel martensite is obtained and the steel is very hard and
brittle. Even when slowly cooled this martensitic siructure
remains. In the case earbonizing of nickel steels the material
is slowly cooled yet the outside shell is hard, since the marten-
site does not decompose as with carbon steels. With ordinary
steels the iron carbide and iron would not have stayed in so-
lution below 700° C. but would have separated out into a
softer material, but here the nickel prevents this separation
and the hard martensite is normal to ordinary temperatures.
This structure is ideal for a case hardened material.

When ten to fifteen per cent of manganese is added to steel
as in the Hadfield steels, austenite, another form of a solu-
tion of iron carbide in iron is formed which is normal to the
ordinary temperatures. Martensite is a variety of austenite
and while the former is hard and brittle, the latter is hard
but is much tougher and quite duetile. This explains the re-
sults that were obtained by Hadfield. The steels containing
3 to 6 per cent manganese und 0.6 to 1.0 per cent carbon are
brittle and an examination under the microscope shows they
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are composed of the brittle martensite. Above this percent-
age of manganese the steel becomes austenitic and is- tough
and ductile.

In high speed steels several alloying metals have their in-
fluences on the material. If sueh a steel is hardened by air
cooling after heating to incipient fusion, this being the
proper method of treatment, a uniform material results. The
uniformity is due to the dissolving at this high temperature
of the various carbides present. The cooling is sufficiently
rapid to prevent these carbides from separating out again
and as a result the martensitic or austenitic steel results,

This steel may then be heated to a red heat before becom-
ing soft again and retains its cutting edge, thus allowing it
to be used up to such a temperature. Above that temperature
the carbides again begin to separate out of the solution and
thereby annealing the steel.

With the aid of the metallographic microscope these strue-
tural changes with various heat treatments were easily ob-
tained. Upon these structural changes depended the useful-
ness of the high speed steel. Although the actual heat
treatment of a high speed steel was worked out before it was
subjeet to microscopic study, the reasons for these phenomena
were immediately apparent when viewed in this manner. And
when the causes of the valuable properties of high speed steels
were known, not only could these steels be applied in the shop
with more intelligence, but their manufacture eould be carried
out more intelligently and the causes of failures could be dis-
covered and remedied.
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THE FLOW OF STEAM IN PIPES

A, E. BERGGREN
Instructor in Steam and Gas Engineering

The size of piping for the transmission of high pressure
steam has come to be of especial economic interest to the con-
sulting engineer in the design of steam plants, as he must not
allow too great drop in pressure on account of pipes too small
to carry the load nor must he allow sizes larger than necessary
to inerease excessively the first cost of installation. Many tests
of piping, both in laboratories and in actual installations, often
of special construction, have been made, and valuable data
and formulas proposed for the flow of steam through pipes of
standard dimensions, but existing data on tests of long pipes
are hard to find.

During the summer of 1911, a series of runs was made on
the twenty-four hundred foot line of three inch pipe carrying
high pressure steam from the Capitol Heating and Power Sta-
tion to the State Capitol here in Madison, to determine as a
matter of research of enginering interest, the losses that effect
its efficiency as an energy carrier. This data lends itself to
checking the generally accepted formulas for the flow of steam
in pipes, and this article is to deal with an application to one
of these.

The line tested is one of several in the tunnel connecting the
Station and the Capitol, and Fig. 1 shows the general plan and
arrangement of the pipe and the test. All eurves are seen to
be easy bends of long radius, so that the pipe may be regarded
as straight as far as pressure losses are concerned. The pipe
is of standard dimension, with serewed, smooth-face, flange
couplings, anchored at about every 150 feet, with slip-expan-
sion-joints of special design by Supt. J. C. White of the Sta-
tion, located at each anchor station. The pipe is covered
throughout its length with 214" {hickness of 85% magnesia,
with molded forms for the flange couplings. There is a differ-
ence in elevation of seventy-six feet in the length of the pipe,
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the upper or Capitol end being at the higher elevation. Drain-
age of condensation in the pipe is effected by ordinary tilt
traps, 14" pipe connection being made to drain-pockets on the
under side of the special anchor tees, and discharging into a
separate 214" return main to the sump at the lower end of the
tunnel.

The series of runs was made up of two condensation or no
load runs, in which no steam was delivered, and records only
of pressures and condensation were made; and of six propor-
tional loads up to the limit of the take-off pipe at the upper
end. This discharge or take-off was of standard 1" pipe, a
long nipple being placed vertically on the top side of the last
anchor tee (see Fig. 2) and controlled by a throttle valve, from
which the discharge led to a Wheeler surface condenser of 144
sq. ft., set up inside the Capitol basement wall. The condensed
steam from the condenser was led by a swinging connection to
alternate barrels set on scales, one being weighed and emptied
while the other was filling.

Steam pressures were taken at both ends by recording
gauges, the average pressure used in the tabulation and cal-
culations of Fig. 3 being found by use of plainmeter and cor-
rected by calibration with a dead weight tester. Throttling
calorimeters were used to determine the qualities at both ends,
the one at the supply end in the 3" vertical pipe coming from
the top side of the 8” loop header in the boiler room, and the
one at the upper or discharge end in the side of the last anchor
tee, a trifle ahead of the centre line of the take-off pipe, so as
to be in the eurrent of steam passing to that pipe (see Fig. 2).
The sampling tubes were of special design, the features being
(1) that the threads were turned off on the inserted portion
to a diameter below the bottom of the threads, doing away
with the usual rough surface that would tend to eateh more
water than it should, (2) the closed end, with only one small
hole instead of the usual open end, and (3) the limited number
of 1/16” holes instead of several 14" holes, the theory being
that with the limited number of smaller holes, the sample
would he drawn from the whole traverse of the pipe rather
than from the few large holes nearest the calorimeter orifice.
To get the condensation in the pipe, the 214" return taking the
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trap discharge was broken at the mouth of the tunnel and
connection so made as to discharge into convenient weighing
tubs. All thermometers were calibrated by comparison with
standard thermometers and barometer readings were obtained
from the U. 8. Weather Bureau at the University of Wisconsin.
Average data and results of the various runs are tabulated
in Hig. 3.

It is general practice to allow from one-half to four pounds
drop in pressure per one hundred feet of pipe (Gebhardt’s
““Steam Power Plant Engineering,’’ p. 636) with the average
between one and two pounds. Assuming a drop of one pound
pressure per one hundred feet of pipe at full load, then for this
2,400 foot line, full load is being carried when a drop of
twenty-four pounds oceurs. If a curve were plotted between
pressure drop and steam delivered, as tabulated in Fig. 3, the
full load would be about 3,100 pounds of steam delivered per
hour. Asitis the delivered steam which does the desired work,
the formula will be cheeked on this amount :

Babeoek’s formula, W==87 | _ Y P4 5 the one most
VL 1+ 3.¢s)
d
generally accepted (Gebhardt’s ‘‘Steam Power Plant Engineer-
ing’') and is probably meant for dry steam carried the full
length of the pipe. In the line tested, the condensation was
taken out at drain pockets and by traps at intervals of from
150 to 175 ft., and taking such installation as typical of good
practice, the constant ‘87" in the formula can be changed to
make it applicable to such installation. As seen by inspection
of Fig. 3, the condensation remains practically constant, regard-
less of load and at full load amounts to over ten per cent of
the steam delivered.

- y P A
The formula, W ==K \]@, can be simplified to read
("%
ok TEE |
W=K L(d+36)

where W = weight of steam delivered in pounds per minute,
P = drop in pressure in pounds per sq. in.,
= density of steam at mean absolute pressure,
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d = diameter of pipe in inches,
L = length of pipe in feet,
and K = coefficient of friction.

In applying the formula to the line tested, d =23" and
L=2,400 ft. Then

! A6 \/ 729 . \/;DI(; = .2145
NL(d+3.6) = V400 3+ 3.8) =

and W =K \/ 046 vy P

Previous to 1900, several experimenters seem to agree that
the weight of steam delivered is effected by the length and di-

g
ameter as shown by the function ‘/ L(Tjﬁi‘)' (see Carpenter’s

Experiment on the *‘ Flow of Steam through Pipes,”” Trans. A. S.
M. E.. Vol. XX), hence that part of the formula will be ac-
cepted. Then the weight of the steam flowing must be effected
by some coefficient which may vary with the different loads on
account of the changes in density resulting from the changes in
the mean pressure at the different loads.

To find the value of this coefficient K, transpose equation (2)
to the form

W 4.66 W
K = : (.

‘/.046 yP = ly P
A

Tabulating from Fig. 3, and substituting in equation (3)

—

2

FIG. 4

No. of ‘ | Mean abso- . . y : 5

Run ‘ r lute Pressure ¥ yr W/ min K

| . , i )

31 25 | 14852 326 822 | 11, 56.5
4 | 5.3 145.25 3218 1.705 21.4 76.4
5 9.7 141.9 L3148 3.054 31.25 3.8
6 | 17.3 138.9 .3084 5.34 42.6 86.
7 | 18, 138.45 .3074 5.53 45.4 90.
8 | 29.9 l 1323 | 2046 8.82 58.5 91.8

This shows that a value of K =88 would be the average of
the last four and heavier runs and that 91 would be more nearly
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correct for full load conditions for this particular line or simi-
lar installation.

It the value of K is effected by the changing densities due to
the different drops in pressure for the various loads, it is pos-
gible to find some funection of the product of the density and

drop in pressure, as ", [y P,for which K will remain practically
P :

constant.  Values of ““n’’ in the above expression equal to 1.4,
1.5, 1.55, 1.6, 1.65, 1.7 and 1.8 were used instead of 2 in equa-
tion (3) and the resulting values of K tabulated below:

FIG. 5
- oL e N
N f— oy —
*\]‘{’-u?f‘] = tdli— 18 P ‘nz 18 ¥ e ’11= I 7,11: 1 8| T
3 8.9 D8, 4 58,2 58. 7.7 a7.H a7.1 1)
4|68 | 699 | 7006 | 714 | 7201 | 729 | 741 | 764
5 | 6.7 | 602 | 7. | 696 | 741 | 755 | 784 | 838
6 | 60, | 65 | 674 | 696 | 72, | 72 | 783 | 86
7| 6285 | 7.6 | 702 | 725 | 75, | 774 | 818 |90
5.5 | 3.9 | 67, | 70. | 72.8 | 75.8 | 8.4 |91.8

On inspection of this table we find that X is quite constant for
values of “‘n’’ from 1.55 to 1.65, decreasing with inereasing
loads when ‘““n’’ has values below 1.55, and increasing with in-
creasing loads when ‘‘n’’ has values above 1.65. Choosing 1.6
as the value giving the most constant values of K, averaging
close to 70 for the four heavier runs, equation (3) becomes

K = 4.66W
o T @
1.6
. yD 1.6 )
and W = {0\{ _ 15 ly P (5)
1.6 \

Equation (5) would apply, then, to this pipe for all loads
within reasonable limit, excluding very light and possibly ex-
tremely heavy loads, certainly within the range of the drops in
pressure from one to four pounds per hundred feet of pipe al-
lowed in current practice.
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To apply to other diameters and lengths of pipe, we must
include that part of equation (1) which is a function of the
diameter and length. The modified formula for the steam de-
livered in such installation as has been here analyzed would be

; 1.6 (g6

It seems rational to assume that in any particular installa-
tion, the effect of the diameter and length would be constant
for all loads and the square root of these two values in the for-
mula would become a constant and part of the coefficient of the
funetion of the varying density and pressure. Equivalent
lengths of straight pipe should be allowed for valves, elbows, ete.
The designing engineer, having calculated the steam required
for the selected engine units or other purpose, assumed a work-
ing pressure and allowed a certain drop in pressure in transmis-
sion, and knowing the length of line required from the plant
lay-out, has, or can find by use of steam table, all the data re-
quired in the equation (6) to find the diameter. By transposing
and bringing to the form

das W2 L, w2 L E
d+3.6 1.6 2 = #0(yryl% (@)
(;0 \/ v I)
standard values of diameter can be substituted until the equa-
tion is nearest to balance. This could be reduced so that the
left hand member would be the first power of ‘“d,”” but the
right hand member would become very complex in so doing, and
it seems advisable to use it in the form of equation (7). Stand-
ard sizes must be chosen anyhow and the engineer’s judgment
will indicate what reasonable values to try in this formula.

It should be emphasized that condensation is a funetion of
difference in temperature between steam and surrounding air
and can be modified by proper covering. It has nothing to do
with the load, except as that load lowers the average pressure
and corresponding steam temperature. It is meaningless to give
the condensation in percentage of the steam delivered as this
percentage would change with every load, the condensation re-
maining practically constant. Normal, or full load, for a pipe
means little when we note the wide range of pressure drops
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allowed in current practice. In this test, the condensation due
to the actual work done in raising the weight of delivered steam
to a height of seventy-six feet has been neglected, as it would
be less than one-half pound. Also of the difference in pressure
due to the column of steam of that height, as it would be less
than a fifth of a pound when the mean density was the greatest.

In conclusion it is desired to ca'l attention to the comparative
values which Babcock’s formula and this modified formula give
for this pipe. It should be kept in mind that the modified for-
mula gives weight of commercially dry steam delivered from a
drained pipe, where any condensation due to radiation is taken
out at various equal intervals. Babeock’s formula gives the cor-
rect value, as determined in actual experiment, for one load (see
Fig. 4), where the drop in pressure is but little over three-
quarters of a pound per one hundred feet, giving values increas-
ingly too large as loads decrease from this three-quarter load
and giving values decreasingly small as the actual load goes
above that three-quarter load, assuming that the steam flow with
one pound drop per one hundred feet is full load as before men-
tioned. It should be noted also that in the modified formula.
the coefficient remains constant throughout the ordinary change
of load, the weight of delivered steam, or the diameter to be cal-
culated, being dependent on the values of density and pressure
drop. This equation, or one of this form, as further experiment
shows need for change, should give the designer a more rational
and economical pipe size than would be given by the generally
accepted Babeock formula.

Limited time has prevented application of this formula to
other existing test data or making of further tests with such
data in mind, but it is planned to continue the study and either
check the formula as it stands or suggest such changes as would
make it more generally applicable.
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AIR CONDITIONING

Air conditioning is a term which is applied to the positive
production and control of desired atmospheric conditions within
an enclosure, with respect to moisture, temperature and purity.
In the various industries, air conditioning has been demon-
strated to be of the greatest economic importance. In the manu-
facture of high explosives, candy and food stuffs, and in drying
of tobacco, some attention has been given to the question of hu-
midity. It is safe to state that the most effective work in arti-
ficially controlling the atmospheric conditions has been done in
the textile industry and in the manufacture of pig iron.

In the textile industry, prior to the adoption of artificial
methods. one of the main reasons that the American mills could
not successfully compete with European mills was largely due to
the atmospheric conditions in the American mill centers. Eng-
lish manufatures, ignorant of the principles of hygrometry and
mechanies of air and water, found that certain distriets pos-
sessed climatic characteristics which fitted them for textile
manufacturing districts. These districts were well sheltered
vales with many cloudy days and a fairly constant humidity.

In this discussion no attempt will be made to set forth the
laws governing the many phenomena of atmospheric moisture.
It is desired merely to show the application of air conditioning
{o the industries and to consider the results that have been
obtained.

Temperature and humidity readily effect the composition of
cotton. It may be said that cotton is composed of an infinite
number of very close filaments stuck or held together by a waxy
or gummy substance. This substance has a melting point at
180° F.; thus it is seen that the pliability of the fibres is directly
dependent on the temperature. Modern high speed spinning
machines will cause a static or atmospheric charge of electricity
to be set up in the fibres and cause them to stand out radially.
Tt is necessary to produce atmospheric conditions of correct
humidity and temperature to kill the eleetricity and to suffi-
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ciently melt the gummy binder. Various methods are employed
to obtain these conditions. At the outset the floor was sprinkled
and the evaporation of the water was supposed to increase the
humidity. This erude method was replaced by channels, lined
with porous brick which absorbed the water from the channels
and gave it to the air. Steam was tried, but due to its tempera-
ture of 212° against 180° fusion point of the cotton binder,
was not used extensively.

At present several mechanical devices, called humidifiers(
are employed.

Humidifiers may be classified into spray and evaporative
types. The spray type introduces a finely divided spray di-
rectly into the room, while the evaporative type introdneces only
the water vapor. The amount of moisture which is introduced
is usually automatically controlled by devices which are not
unsimilar to thermostats.

AIR CONDITIONING IN THE STEEL INDUSTRY

In the previous instance the object was to increase the mois-
ture content or humidity of the air. In the metallurgical indus-
try it is desirable to decrease the moisture content,

In the steel industry the various operations have been highly
developed. The iron ore used varies but ten per cent in compo-
sition and is made as uniform as possible. Seven thousand two
hundred pounds of ore are used per ton of iron and 11,700
pounds of air are used, or 1.6 the weight of ore. Yet this air
will vary from 20 to 100 per cent in its moisture content
Irom day to day and even from hour to hour.

The usual size of blast furnace uses 40,000 cubic feet of air
per minute and the air varies from one to eight grains of mois-
ture per cubic feet. Under conditions of one grain of water and
1,000 feet of air per minute, one gallon of water will be intro-
duced into the furnace per minute. Since 40,000 cubic feet per
minute are used, forty gallons of water per hour for each grain
of water per cubic foot are introduced; or the figure which is
frequently given, 2,588 gallons of water per hour.

This water must be raised to the furnace temperature and an
inecombustible vapor results which causes an unproductive eon-
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sumption of coke due to calories of heat required by the decom-
position of the water. The decomposition of water into H and O
takes .82 B. T. U. per grain of moisture. From this the heat
loss is apparent. The moisture will further cause an unproduc-
tive use of coke by using the carbon in the following manner:

Coke 4 HzO = CO2 —+ H,

which shows that some of the carbon is used to combine with the
oxygen of the water and hence leave a less amount to combine
with the oxygen of the iron ore (F.,0,).

The following example will show the amount of coke unpro-
ductively used with humid air:

Average moisture content, 5 gr.

60 cu.-ft. of air / 1b. of coke, or 300 grains of moisture per pound
of coke,
One 1b. of coke if burnt to COE= 12,600 B, T. U, (%)= 4,200
One Ib. of coke if burnt to CO = 3,800 B. T. U, (%)= 2,530

6,730 B. T. U,
300 gr. x .82 =246 B. T. U. used to decompose the water.
246
—— = 3.7% of coke ¢ L “ “
6,730

With coke at $3.00 4 ton, this means a loss of 11.1 cents per
ton.

The moisture in the air also is of chemiecal importance in the
manufacture of steel. The percentage of sulphur in pig iron
is to be kept low. The water vapor of the air affects the propor-
tion of this element which enters into the steel. Caleium sul-
phide is normally present in the slag and is not decomposed
when treated in presence of dry CO, but yields an appreciable
quantity of sulphureted hydrogen when the CO is moist or con-
tains H. If the charge is burned by means of dry air, the sul-
phur of the coke will pass without hindrance to the lime of the
slag; but should water or hydrogen from its dissociation be pres-
ent, there will be a contest between the lime and the iron with
the result that the iron gains the sulphur and sullies its purity.

Mr. Gayley, vice president of the United Steel Corporation,
has studied this problem and has devised means to limit the mois-
ture from the air before it is blown into the blast furnace. By
his process, air is caused to pass over coils containing a refriger-
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ating substance. The air is thus cooled to a point at which its
ability to hold moisture is very low and the moisture condenses
and freezes onto the above mentioned coils. When the coils are
covered with a heavy coating of frost, they are removed and
replaced by a second set.

In using the above process a saving of twenty per cent in coke
consumption and an increase of twenty-five per cent in the out-
put of the furnace was obtained. The work of the blowing en-
gines are likewise deereased. Ninety-six revolutions of the en-
gines burned one per cent more coke and produced eighty-nine
tons more pig iron in twenty-four hours than 114 revolutions
using natural air.

VENTILATION

Recent experiments show that the humidity of air in prob-
lems of ventilation is a factor that has been much neglected and
is of great importance in the pure air problem. Proper tempera-
ture control without a consideration for the moisture content of
the air will not provide comfort for the people who are subjected
to air thus tempered. It has been found that there is a direct
relation between the temperature and relative humidity at which
“eomfort’” will result.

Although definite information is available concerning the ef-
feets caused by moisture in the several industries, knowledge con-
cerning the effects of moisture on human organism is less definite.
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CITY PLANNING AS PRACTICED IN EUROPE
Pror. L. 8. Syt

One of the subjects in Europe which interested me greatly was
the recent development there in city planning. By that term is
usually meant in the United States some city changes whose main
object is the improving of traffic conditions or the grouping of
public buildings into so-called civie centers, the latter largely
for aesthetic considerations.

In addition to this, city planning in Germany and England
comprehends something of far greater material importance, viz. :
the proper sanitary housing of the nations laborers and middle
classes. The result of good street planning influences profoundly
the wel! being of a city for all time. The result of good housing
conditions even more profoundly influences the health, happi-
ness and general welfare of the citizens and thereby determine
even the fate of the nation. This fact in large part explains the
growing importance of the German nation. Nor is this the un-
supported statement of some enthusiast, but instead it rests upon
the most scientifie investigation that it is possible to make. For
example, it has been clearly proved that good housing, as de-
seribed later in this paper, has resulted in a much higher birth
rate and a much lower death rate. Thus in the Garden Cities
of England the death rate averages about five per thousand in-
stead of eighteen, the average of English cities. And not only
is the birth rate increased but the children are larger and
healthier and, as is shown later in their lives, are superior intel-
lectually as well.

The importance of conserving human life and welfare was
forced upon England at the time of the Boer War, when it was
found that the enlisted soldiers were so far below standard in
physique and health they were unable to pass the physical ex-
amination required by the army officials.

The cause of such degeneracy was easily traced to bad hous-
ing and labor condition and at once the work of reconstruction
began in England,
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It would be very difficult to overstate the importance which
is attached in Europe to the subject of City Planning. Every
university of any note supports a chair on this subject, and, in-
deed, it appears to be a most important function of the leading
architects not only to plan the elevation of houses as is done
in this country, but also the comprehensive and systematic plan-
ning of he houses for large tracts of land. In this latter work
the architect locates the exaet position of every house, and at
least makes the perspective drawing for every house, public
and private, that is to be built on the entire tract of land. The
failure to thus plan systematically in our own country has
brought about many monstrosities in the grouping of houses.
Not infrequently individual houses which are models of their
own class, are so placed together as to produce a most incongru-
ous appearance.

City Planning activities fall naturally into three general
classes :—first, the planning of new or the widening of present
streets in the older part of a city; second, the planning of new
suburban distriets immediately surrounding an old eity; and,
third, the planning of the streets and houses of an entire'y new
city, the so-called ‘‘Garden City’’ of England and Germany.

Because of their great age and the resulting peculiar condi-
tions under which European cities have developed, there exists
a large amount of street widening, which is constantly going on
in varying degrees, depending upon the locality and the laws
governing such work. As a rule, the laws governing city plan-
ning in Furope are quite fundamentally different from those
under which such work must needs be done in our own country;
in faet, much more liberal toward the public. For example, in
the city of Munich, the capital of Bavaria, the law * provides
that the ecity officials, under expert direction, shall prepare a
scheme for the future replanning of the city. This plan pro-
vides for the introduction of new streets where necessary for
the new and increased traffic, and for the general widening of
the narrower streets of the city. These changes, especially the
latter, are brought about by a system of ‘‘evolution,’”’ rather
than ‘‘revolution;’’ that is to say, the law provides that when

* Thisg law applies to the capital city of Bavaria only.
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any abutting owner shall replace his present building on a nar-
row street by a new building, he shall be obliged to move back
the new building to the building line as determined by the
city, and, what is most remarkable from the standpoint of an
American, this virtual transfer of real estate from private to
public ownership must be done without remuneration to the

private owner, unless such relinquishment exceeds one-third of
the total area of his plat. Such a taking of private for public
use without compensation would be unconstitutional in this
country. Under such circumstances, the traffic and architee-
tural conditions of the city constantly improve in character as
the city develops instead of getting worse, as is the case in most
American cities.

But not only are the streets being improved in width, but at-
tention is also given to quite as important a feature,—the design
of the outside of the buildings so that they shall produce a har-
monious and naturally complementary appearance. For exam-
ple, the cornice line is strictly limited, depending upon the lo-
cality in the eity in question, the buildings in the working-
men’s quarter being of one size, the better residence distriet still
a different type, the streets where business shall be allowed
still another type. Care is also taken to segregate the manufac-
furing institutions in one quarter of the city, that quarter being
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chosen to reduce the amount of smoke in the city to a minimum.

The American traveler in Europe will be more impressed with
this matter of architectural harmony perhaps than in any other
one respect. Ie cannot fail to note that not only is the aesthetic
taste thereby greatly improved and conserved, but that such
limitation of the height of buildings also improves the publie
health by providing for a decent amount of sunlight and air.

Under the second head, the development of the suburban dis-
trict, great advances have certainly been made in Europe by
Garden City planning.

It is a well recognized fact that the dreariness of our towns,
the low birth rate and high death rate, are evils inherent in our
American social and economic conditions. The close packing
together of good houses is often caused by the enormously high
price of building land in our  large cities, making any other
method whereby the property investor can obtain a return on
his capital impossible. It is evident that no permanent relief
can be secured unless limitation ean be put on land values.

In general, it may be said that in working out the scheme of
Garden Cities provision is made for the purchase of a large
area of land at its agricultural value, which by reason of its
conversion into an urban district with all the facilities of mod-
ern civilization would naturally rapidly increase in value. The
dividend of such holding company being limited generally by
charter to four or five per cent, by far the greater part of this
inereased value, the so-called unearned increment, can and is
used for the benefit of the municipality as a whole, cither by
a reduction of rents or taxes or by the provision of parks, pub-
lic halls, libraries, or other public buildings. A celebrated Eng-
lish authority, Mr. Lever, says: ““ As the house stands on the land,
50 the housing problems depend upon the solution of the land
problem.”” In England and Germany it is now generally agreed
that the ownership and control of the land by the few is the
one great obstacle which will have to be removed before the
housing problem can be really touched. This keeping down of
the ground values in these Garden Cities is sometimes brought
about by providing that instead of selling, the houses are rented
for ninety-nine or 999 years, usually providing for a revalua-
tion only at the end of each ninety-nine years or during the
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life of the lessee. Usually, too, these contracts provide that
where the owner of such property desires to sell, he must sell
the property to the parent Garden City corporation at an ad-
vance of only three per cent over purchase price.

The seeond principle fundamental to the adequate and seien-
tific planning of land on which a new town is to be built, con-

sists in the limiting of the number of houses per acre. Thus, in
some of the Garden Cities the maximum number is twelve houses
per acre, but more frequently five. Provision is always made
for both a foregarden and a back garden, in the former of which
shrubbery and flowers and vines are carefully and artistically
en'tivated, while in the rear garden the owner of the house oc-
cupies his spare time in raising vegetables. In some of the Eng-
lish Garden Cities these vegetables have brought the owner a
return of twentv-five dollars per year, or about one-third of the
total annual rent which he pays.

The third prineiple of such Garden City planning provides
for the limiting of the building of houses to certain sections
cnly, thereby preserving a large area as agricultural and park
Jands for a'l time. Thus, for example, at the garden city of
Letchworth, near London, two-thirds of the total area of the city
has been retained for agricultural purposes. Portions of these
open places are rented out in small allotments to the citizens.
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In this way it is possible to attract industries away from the
old towns where rents are high and conditions of work often
unwholesome, to the new ecity where rents are low and large
and airy factories can be built and the workers can live near
their work. This is extremely desirable as it saves the time,
car fare and the welfare of the working people.

Intimately connected with this subject of good housing is the
European method of profit sharing. It is regretted that the
limits of this paper will not allow a deseription of this method
of prosperity sharing, as they call it at Port Sunlight, England.
Briefly stated though, provision is made so that the factory
worker of all classes shares in the yearly profits in proportion
to the amount which his own industry, ability and faithfulness
have contributed.

Needless to say, this plan has resulted in larger profits to the
company due to the inecreased efficiency of the lahor.

The garden city laborer then not only lives in a larger and
more wholesome house, but he draws a larger wage than his
fellow workers in the crowded city. Again, while sharing in the
profits of the business, he shares to an even greater extent in
the profits of the real estate, because the profit to his eapital
stoek held by the laborers is unlimited, while the upper limit to
the bonds is rarely over four or five per cent. Then, too, unlike
his old city brother laborer, the garden city renter or owner has
his gardens, both flower and vegetable, he has his outdoor swim-
ming tank. his indoor gymnasium, and last but not least, neigh-
borhood elub. No wonder that under such circumstances the
laboring class have repeatedly voted against allowing the li-
censing of a saloon or bar room in his community.

As a result of such ideal environment it is easy to see why
such eommunities have a death rate of only five per thousand
instead of eighteen, the average of English eities.

Another element which has greatly encouraged and contrib-
uted to city planning in Europe has resulted from the superior
character and fitness of their city mayors.

German cities especially demand that their chief executives
shall be educated and specially trained for this position of re-
sponsibility. Contrast this with our American conditions, where
not infrequently our mayor is elected as the result of some po-
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litical expediency or some political accident, or even as the result
of a personal spite [as was not long ago seen in this eity]. (Madi-
son),

The type of men who fill the position of mayor in Germany,
because of generally holding their offices for many years, under-
stand well the ecomplex problems of city government and strive
to give efficient services to the citizens. This point can be per-
haps best shown hy a brief citation from the recent experience
of Uln, a town in southern Germany, where I obtained the fol-
lowing facts:

This eity, because of being surrounded for centuries by a for-
tified wall, had become greatly congested, when some seven years
ago it became necessary to remove all the fortification to higher
and quite distant surrounding villa. The mayor of Ulm now
saw his opportunity. ITe purchased of the federal! government
a belt of land around the city of several hundreds of acres be-
tween the old and the new fortifications, paying $250,000 there-
for, a price which he rightly judged was only a small fraction
of its true value. Within about a year he sold one-tenth of this
area for a railroad depot and for a manufacturing plant, the
sclling price being as much as the whole tract had cost the city.

On this valuable tract of land the city, under the direction of
the mayor, built many hundreds of houses for working people.
Nearly as many more houses were built on this city land by
building associations under regulations governing their sale and
rent similar to those insisted on by the city, viz.: such as would
insure low rents by preventing the future appreciation in the
land values.

Besides this the mayor built side tracks and secured many
new important manufacturing plants. As a resu't of this wise
city planning the city grew apace in population and prosperity.
This resulied in the taxes being reduced until they were the low-
est of any city in the Germany Empire.

The permanent advantage gained in planning a whole new
city, or in replanning an old city making use of trained experts
is in striking contrast to the unscientific piecemeal patechwork
usually seen in our Ameriean cities where such important work
is with few exceptions left in whole or in large part in the hands
of selfishly interested landowners.
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In Germany land owners are compelled by law to plat their
land as directed by competent publiec authority.

The lesson has there been learned that only by so doing long
in advance of urgent use, can the public secure the necessary
parks, public squares, and the best local vistas or beauty spots.
It is usnally not difficult to show that such planning insures the
targest profits to the private owner, as well as to the publie.

The city planner is thus in faet the eity doctor, a man who
cares not only for the diseases from which all old European
cities are almost certain to be suffering, but who also makes it
certain when he plans an entire new city that sueh diseases shall
be impossible in the future.

American city plans are also conspicuously defective in the
almost general lack of provision for ring and radial streets,
a fault also chargeable to the gridiron system. This custom
compels traffic to go on both sides of a right angled triangle
instead of the direet route. The economic loss in the resulting
street congestion is enormous but well nigh impossible of rem-
edy because of the enormous cost of ecutting through new
streets in a distriet where values are high.

Perhaps the best example of a fundamentally false plan can
be seen in New York city. Here the north and south avenues
are over twice as far apart as the east and west streets, i. e.,
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the long way of the block is east and west. If this plan had
been exactly reversed there would now be available twice as
many avenues running lengthwise of Manhattan Island to ae-
commodate the enormous north and south traffie. The result-
ing gain to the eity would have been measured in tens of mil-
lions of dollars. Kor in vain have her people built elevated
railroads above and underground roads below the street sur-
face. Hach new provision for improved transportation service

pris de.UAre de Trivmphe de I'Eloile vers les Champs-Elysées

is followed by such an increase in traffic as to make the conges-
tion quite as great as before the improvement was made.

Because of an original bad city plan New York citizens can
never secure what they are justly entitled to, an adequate
means of north and south transportation. This must needs
always aet like the stone wall around the medieval cities—
to effectually cheeck the outward growth of the city. Indeed,
it is far worse for unlike the stone wall, New York’s wall can
never be torn down.

Finally, correct city planning provides for the present and
future needs of foot and vehicular traffic, but more important
still, it provides for the physical and moral needs of the home.
The latter provision insures happy and sanitary homes. Some
of our engineers are writing books on efficiency, among other
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things, teaching laboring men how to economize their working
movements so as to turn out a greater output for a given
amount of effort and time, a refined form of ‘‘speeding up.”’
This may be termed retail efficiency, as compared to the whole-
sale efficieney which would come from generally improved
housing conditions. Such writers are treating the symptoms,
not the disease.

In the words of England’s foremost city planner, Mr. Lever:
“The cottage home is the unit of the nation, and therefore
the more we can raise the comfort and happiness of home life,
the more we shall raise the standard of efficiency for the whole
nation.”’

A careful study of conditions in a score of American and
European cities convinces the writer that sane, scientifie city
planning is most fundamental for the health, physical fitness
and future prosperity of our nation.
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RECENT TESTS ON CONCRETE.

The Bureau of Standards, of the Department of Commerce
and Labor, in connection with the investigation of structural
materials is conducting a series of tests to determine the action
of high-pressure steam on Portland cement. It has been found
that high-pressure steam will greatly accelerate the hardening
of certain cements, increasing their strength several hundred
per cent, but will cause the complete disintegration of other
cements which under normal conditions appear to have the us-
ual physical qualities. The present investigation is in part an
extension of the work reported in Technologic Paper No. 3,
““The Effect of High Pressure Steam on the Crushing Strength
of Portland Cement Mortar and Concrete.”” The equipment
for this purpose consists of a small steam-pressure tank, or so-
called ““autoclave,’’ suitable for pressures up to 50 atmospheres
(515 pounds per square inch) and a large cylindrical steel tanlk
12 inches by 5 feet inside dimensions suitable for working pres-
sures up to 70 atmospheres (1,030 pounds per square inch).

It has been proposed that specifications for the purchase of
Portland cement be amended to include a test of exposing ce-
ment to a steam pressure of 20 atmospheres (294 pounds per
square inch) for a period of two hours. It is required that the
cement remain sound and that the tension briquettes show a
given increase in strength.

1t has been found that certain cements which meet the steam
test of 212° F. for five hours, as required by present specifica-
tions, fail under the proposed high-pressure steam test. In in-
vestigating the cause and interpretation of this failure, prac-
tically all brands of cement purchased by the Government are
being subjected to the high-pressure steam test in connection
with the regular routine specification test, and much valuable
information is being accumulated.

Tests are also being made on specially prepared cements of
various degrees of fineness and after seasoning for different
periods. Other series of tests are being made in exposing ce-
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ments neat, and in mortars and concretes to a series of pres-
sures ranging up to 1,000 pounds per square inch and for
various durations. Tensile and compressive strength, linear
expansion and contraction, water absorption and other physical
properties are being determined. The effect of temperature,
pressure, and moisture content of the atmosphere, or degree of
water saturation are being studied independently.

Some interesting results are also being obtained by subject-
ing to high-pressure steam pieces of mortar and concrete from
sound and disintegrated structures, which has been in place for
several years.

To determine the value of the high-pressure steam test as a
determination of the soundness and structural quality of Port-
land cements, a large number of conerete cylinders, 8 inches in
diameter by 16 inches in length, are being made of cement
which fails to meet the normal 212° F. steam test, as well as
of cement which passes this test but fails to meet the proposed
20 atmosphere steam-pressure test, and of cement which meets
both of the above requirements. The cements are being tested
in a normal 1:2:4 proportion concrete mixture and will be ex-
posed in various localities over a period of years and tested
for elastic properties and compressive strength.
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THE PRESENT DAY DEVELOPMENT OF TIIE
AEROPLANE
Brrry T. Stevexs, M. E. '14

The seience and art of aviation are at the present so new, that
to the popular mind they are stil! somewhat of a mystery, and
a considerable lack of knowledge of the present day develop-
ment of the acroplane prevails among the greater majority of
the people. The purpose of this article is to give the reader an
idea of just what is going on in the aviation world at the present
time, and what can be expected of the aeroplane in the future,
and incidentally to arouse his interest in one of the most inter-
esting and least known of engineering fields.

Records are being hroken so often that it is hard work to keep
track of them. It was only last month that a new world’s record
for altitude was established by Perreyon, a pilot of the Bleriot
school in Paris in a most wonderful flight. Flying a 160-horse
power Gnome-driven Bleriot monoplane, he attained the tre-
mendous height of 19,650 feet. It is interesting to note that he
climbed the first 3,250 feet in one minute and twenty-five see-
onds, or more than 2,000 feet per minute, and that the descent
took only ecleven minutes, while the whole flight required one
hour. Tle was still climbing fast when his supply of oxygen
gave out, and he had to come down. It is doubtful if a machine
will ever be able to climb to a height much greater than four
miles. as the atmosphere is only about one-half as dense as that
at the carth’s surface, and this affects the lifting power of the
machine.

Last summer Jules Vedrines of France attained a sped of 105
miles an hour on a circular course. Speeds greater than this
have been accomplished on a straightaway flight, in fact, Guil-
laux, a French aviator, made a flight in his 70-horse power
(Mement-Bayard, all steel monoplane from Savigny-sur-Braye
to Paris, a distance of 118 miles, in just one hour. New duration
and distance records were also lately established by Fourny in
a Maurice Farman biplane, who flew 633 miles in thirteen hours
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and fifteen minutes. A new and notable record was made by
Brindejone des Moulinais, a French aviator, who flew from Paris
to London, a distance of 287 miles in an actual flying time of
185 minutes, with only two stops. This means that his average
speed was about ninety-three miles an hour. New passenger
carrying records have also been made recently. M. Frantz, fly-
ing a Savary biplane, and earrying five passengers hesides him-
self, reached an altitude of 2,034 feet in an actual flying time of
fifteen minutes, while . Gouguenheim, chief pilot of the Far-
man school, on February 10th, carried four passengers, besides
himsell to an altitude of 3,675 feet. A remarkable flight was
also made by P. Verrier in a Maurice Farman biplane against an
average wind velocity of forty-eight miles per hour. As the
speed of his machine was only fifty-seven miles per hour his rate
of progress was about nine miles an hour.

As will be noticed all these records are held by foreigners,
curope has been fast oustripping America in aviation, piling
record on record, enjoying all the fruits of an industry estab-
lished and flourishing. It has been a case of the whole world
learning how to fly from the United States, and then leaving
her far behind in the developing of the flying industry. Also
foreign manufacturers are directing their efforts mainly to sup-
ply the needs of governments, and these governments require
acroplanes chiefly for army service, and that means that the
principal demand is for overland machines. Thus, Furope is
leading in land aviation.

A short time ago Mr. Glenn H. Curtis gave to the world the
hvdroacroplane and the manufacturers in America were not
long in snapping up the opportunity offered, and now, thanks to
AMr. Curtis, Ameriea is leading in aeroyachting. This needs no
further proof than the faet that the governments of nearly 11
the large foreign countries are buying American-made hydro-
aeroplanes. The next step was the flying boat, which is not only
the most popular craft in sportdom, but is the ship of the future,
and its possibilities are unlimited. This flying boat puts avia-
tion on a higher plane in the confidence of the public and on a
more stable commercial basis than any other single development
since man learned fo fly. For a time the world-wide interest in
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man (ight showed signs of abating, but with this new discovery
interest was instantly re-awakened, and the first to make practi-
cal recognition of the success of the new air and water craft was
the United States Navy. This department is doing all it can to
maintain for this country the leadership in this line of aviation,
but this can not be done without sufficient appropriations from
Congress. Our country has delayed too long already in pro-
viding this factor of national defense. This latest invention is
the beginning of a new development of the machine which is
destined to revolutionize our whole civilization.

The most progressive thing in aviation that is interesting the
manufacturers at the present time is the Great Lakes Reliability
Cruise of 900 miles, which will start from Chicago July 8 and
end at Detroit, Michigan. Over twenty contestants, representing
several different makes of hydroaeroplanes, will start in the
cruise. The rules forbid the use of any but American made
planes. The points to be impressed upon the public are safety
and reliability, and a sueccessful conclusion of this cruise will
more than do so. Another interesting thing to the manufac-
turers is the offer of Lord Northe!iff, of the London Daily Mail,
of $50.000 for the first hydro flight across the Atlantic ocean,
which is open to the world. The conditions provide that the voy-
age shall be made in seventy-two continuous hours. This feat
can be accomplished by the use of machines now available, as the
most efficient machines of today will carry a useful load of
1,500 pounds when a motor of about 100 horse power is used.
This means that enough fuel ean he carried to operate the motor
eighteen hours or more, and under normal conditions only two
supply boats stationed at equal distances along the route would
be necessary. The kind of praectical knowledge that will be ob-
tained in the Great Lakes Cruise is that necessary to make a
success of the trans-Atlantic voyage. Ilere, then, is the oppor-
tunity of the American manufacturers to get one of the greatest
honors that the future holds out—the conquering of the Atlantie.

The science of aviation will progress more swiftly in the next
few years when the men now in college will be exercising their
trained faculties toward the ideal modification of the present
imperfect design. The future points to the designing and build-
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ing of air machines, and the promotion of aeroplane utility cor-
porations. Engineers who fly are to be more important. factors
in the new civilization than canal builders, or men who lay out
railroads. However, ambitions should not include only becom-
ing an aviator. as the airman of a few years hence will ocecupy
no more of a distinetive position in society than an automobile
chauffeur of today.
What aviation needs is more trained aeronautical engineers.
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R. T. HERDEGEN, ‘06, A. O. Smith Co., Milwaukee, Wis.

Frank E. FI1SHER, ‘06, Electrical Engineer, Diehl Mfg, Co., Elizabeth-
port, N. J.

R. H. Forp, '06, '09, Electrical Engineer, General Electric Co., Lynn
Mass.

J. E. Kavrruss, ’08, Instructor of Civil Engineering, University of
Maine, Orono, Maine.

M. D. CooPER, ’08, Electrical Engineer, National Electric Lamp Associa-
tion, Cleveland, Ohio.

Harz H. HUNNER, ‘09, Civil Engineer, Oliver Iron Mining Co., Hibbing,
Minn.

F. E. Bates, 09, '10, Civil Engineer, Drafting Dept., Kansas City Ter-
minal Ry. Co., Kansas City, Mo.

F. C. RuHLorr, '12, Mechanical Engineer, The Bucyrus Co., So. Mil-
waukee, Wis.

EDITORIAL

We want to call your attention to the excellent articles that
we have been printing in the past few numbers, also this num-
ber. There is not a college engineering journal in the country
that has anything on us in that respect, so both our friends
and enemies tell us, and considering the difficulties that we
have been up against the last month or two we feel justly
proud.
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However, we need some more articles for the coming num-
bers, and we earnestly entreat anyone that has anything that
might be available for the Engineer, to turn it in, either to the
editor or the manager. The faculty and alumni members espe-
cially have lots of material under their desks, and if we could
get a hold of it we would be in good shape.

If you have been a follower of the editorials in this maga-
zine, you have probably noticed a difference in the literary
quality of the above editorial. The editor was called out of
town by the flood disaster in Ohio, and we are trying to get
out a magazine without him,—a mighty difficult task.

Right here we want to say something about responsibility.
The writer believes that there is no other quality in a man
which is more essential than the ability to shoulder responsi-
bility. The man that says he will do a thing and then does it,
without having to ask someone else, who, when, why, how, ete.,
is the man that gets ahead in this world. There is not a busi-
ness organization in the country but what will substantiate
this statement. An organization is merely a train of gecar-
wheels, and if one wheel can not be depended upon to do its

* #* #*

The following is our schedule for the remaining numbers:

Mareh, out April 9.

April, out April 23.

May, out May 7.

We wish to call particular attention to Prof. Smith’s article
on City Planning. You should read every word of the article!
This subject is one of the foremost in the country at the pres-
ent time, and every engineer should know something about it.
We cite Chicago as an example of the agitation. At the bot-
tom of the movement are a few engineers who are pushing
things as much as possible to bring about the reconstruetion
of this ecity.
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Departmental Notes

DEPARTMENTAL NOTES
HYDRAULICS LABORATORY.

A series of experiments of rather unusual interest have just
been completed in the Hydraulics Laboratory on a now obsolete
type of vertical water turbine which was much used through-
out the state about sixty years ago for running flour mills. 1In
those days a good many water rights were made based on
water sufficient to run a given number of grinding stones, the
head under which the water was to be furnished and the ma-
chinery it was to run being specified. The question now arises
as to what actually is the quantity of water used by this type
of wheel under the given conditions; to provide reliable in-
formation on this point was the chief purpose of the experi-
ment.

Incidentally it becomes of interest to note how the efficiency
of this type of apparatus compares with that of the present day.

The experiments involved the complete construction of the
apparatus, with intake and outlet channels. The wheel, con-
structed of wood, is hung on a vertical metallic axis; it eon-
sists of a series of blades, properly curved, between two hori-
zontal disks about six feet in diameter and one foot apart. The
water strikes against these blades, causes them to rotate, which
motion is transferred to the shaft.
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ALUMNI NOTES

Chas. I. Bleyer, M. E., ’07, is now holding the position of
erecting engineer with the Allis Chalmers Co. at Pittsburg, Pa.

C. C. Broadman, M. E., ’10, is with the United Gas and Elec-
tric Co. at Aurora, I1l., in the eapacity of Assistant to the Gen-
eral Manager.

C. O. Brondal, E. E,, ’08, is the General Manager of the Peer-
less Lamp Works, Warren, Ohio,

E. A. Bermester, C. K., ’12, is a Junior Engineer with the
U. 8. Lake Survey Engineering Corps at Detroit, Mich.

William Wippermann, M. E., '08, has taken an instructor-
ship in the Department of Mechanical Engincering at the Uni-
versity of Pennsylvania, Philadelphia, Pa.

H. O. Hanson, 09, is in the drafting room of the American
Steel Works at Detroit, Mieh.

Guy A. Benediet is the Superintendent of Schools in Phillis,
Wis.

Alonzo B. Ordway, C. E., ’09, is the general foreman of the
paving hranch of the Canadian Mineral Rubber Co. in Van-
couver, B. C.

William H. Adamson, C. E., 86, is in the consulting engi-
neering business for himself and is located in Portland, Oregon.

H. M. Anderly, C. B., '11, is affiliated with the U, S. Engi-
neers Corps at Rock Island, I, in the eapacity of Inspector.

J. . Alexander, E. E,, ’11, is in the Sales Department of the
Wagner Electrie Co. and is located in New York City.

Carlton H. Allen is an Assistant Resident Engineer of the
International Paper Co. at Yivermore Falls, Maine.

V. R. Anderson, M. E., ’08, is an Assistant Engineer with
the National Fireproofing Co., Chicago.

Walter C. Andrews, Ch. E.,, ’10, is doing research work on
the reclaiming of rubber for the B. F. Goodrich Rubber Co.,
Akron, Ohio.

R. B. Anthony, E. E,, 07, is the District Manager of the
Bristol Co., Pittsburgh, Pa.
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R. F. Arndt, M. B, *07, is a salesman for the Northwest Steel
Co., Portland, Oregon.

Eric W, Austin, E. E., 08, is an Assistant Engineer with the
New York Telephone Co., New York City.

James Aston, B. E., '08, is an Assistant Professor in Metal-
lurgy in the University of Cinecinnati, Cincinnati, Ohio.

Arthur H. Badger, E. E., 12, is in the Testing Department
of the General Electrie Co., Schenectady.

Robert W. Baily, M. E., ’07, is a Contracting Engineer with
the Des Moines Bridge and Iron Co., Des Moines, lowa.

John W. Balch, C. E,, '09, is a Locating Engineer for the
Alberta Mono Rail Co., Alta., Canada.

Edwin M. Ball, Gen., 09, is with the Ishkooda Coal and
Iron Co., and is the Superintendent of the Ishkooda Mines,
Birmingham, Ala.

Henry E. Balsby, C. E., ’09, is an agent for the American
Bridge Co., at Duluth, Minn,

A. 'W. Beechlem, E. E,, ’07, is a draftsman with the U. S. En-
gineering Corps at Culebra, Canal Zone.

John C. Beebe, Adv. C. K., is a Hydraulic Engineer with the
Montana Power Co., Butte, Montana.

B. F. Bennett, Ch. E., ’10, is in the Operating Department of
the American Sheet and Tinplate Co., Pittsburgh, Pa.

Joseph Bingham, C. E., ’04, is an Estimator for the MeNulty
Bros. Co., Lakewood. N. Y.



' OWL CEMENT j

German and American

Expert Knowledge and Methods Combined Explain
The SUPERIORITY of

OWL CEMENT

German-American Portland Cement Works

E. L. COX, General Sales Agent,
Works: La Salle, Il 1526 Marquette Bldg., Chicago, Il

SAMSON SPOT CORD

i

The spots on the cord are our registered trade mark

For sash cord, trolley cord, arc lamp cord, etc. We make extra quality solid
braided cord in all sizes and colors for all uses. Send for CATALOGUE.

SAMSON CORDACE WORKS . = Z = - BOSTON MASS.

NOTICE

It is impossible for us to reach each one of our
subscribers personally to collect over due sub-
criptions.  If you have not paid your subscription
drop it in the mail box or office and save us all
the trouble of looking you up.

Thank you
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J-M Asbestos and Magnesia Products

STANDARD THE WORLD OVER. ONCE-USED-ALWAYS-USED

Facking-Roofing Electrical Materials
Insulating Materials Fire-Roofing Materials

Send For Catalogs and Specification Forms
Consultation with our Exparts Free,

H. W. JOHNS-MANVILLE CO.

OFFICES AT ALL PRINCIPAL FACTORIES AT MILWAUKEE

TRADE
CITIES ﬁ%gﬁﬁfﬁﬁ:% WIS. AND MANVILLE N. J.

Experienced Engineers Know this Trade Mark. They Know the Quality of Goods Bearing It. That’s why they use them.
QUALITY AND REPUTATION SELL OUR

MEASURING TAPES and RULES
THE Z(/F/(]/v /?UL E 6’0_ SAGINAW, MICHIGAN

New York London, Eng. Windsor, Can.

THE FIRST NATIONAL BANK

OF MADISON, WIS,

UNITED STATES DEPOSITORY

Capital, Surplus and Undivided Profits $400,000.00

OFFICERS AND DIRECTORS

A. E. Proudfit, Pres. F. W. Hoyt M. E. Fuller, Vice-Pres.
Frank G, Brown James E, Moseley E. B. Steensland
Wayne Ramsay, Cashier
M, C. Clarke, Assistant Cashier

Transacts a general banking business. Issues letters of credit and
travelers’ checlis, good in all parts of the world.

THE CHICAGO STEEL TAPE

Leveling Rods
Stadia Rods

Lining Poles
Mining Poles
Common Targets Rod Ribbons
Stadia Targets Marking Pins

Eureka Tape Repairers all devised with a view to requirements in the Field
Send for Illustrated Catalog

CHICAGO STEEL TAPE CO. 6229-31 Cottage Grove Ave., Chicago

Kindly mention The Wisconsin Enginecer when you write.
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TO ENGINEERING STUDENTS

We have special student rates for subscriptions to the following tech-
nical publications.
Engineering Record Electrical World

Engineering and Contracting Electric Railway Journal
Practical Engineering

Your subscriptions will be promptly attended to

The Wisronsin Engineer

“DAN D”

For Tailoring, Cleaning, Repairing and
Pressing

“If DAN D does it, it will be done Right”
Send Along Your Laundry

“DAN D”
Phone | 5(() Phone

Cardinal Steam Dye Works - - - 623 University Ave.

" BOSTROM’S CONTRACTORS’ AND BUILDERS’ LEVELS

Outfits consist of Level with Telescope, Tripod, Plumb
Bob, Graduated Rod and Target; neat wood case for
) _keeaing Level when not in use, full instructions for ad-
¥ ju-ting and operaling.

No. 2 STEEL LEVELS, magnifying 10 to 12
i e e A $15.00

No. 3 BRASS LEVELS, highly finisbed, Sil-
vered circle of degrees, at only............, $25.00

No. 4 BRASS LEVELS, A heavy mackine,
magnifying 16 {o 20 diameters, at..... .... $30.00

Complete Stock of Engineers Levels
and Instruments

‘“IF ITS FROM GROSS ITS GOOD "
Ph. Cross Hardware Co.
126-128 Grand Ave. - - Milwa'ulﬂee,‘Wis.

Iindly mention The Wisconsin Engineer when you write.
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A

Morgan’s

Pool and Billhiards

Everything New

Morgan Bros.

534 State

J

Pantorium Gompany

Truly a“House of Quality”

We are now permanently located in
our elegant new quarters at 538 State
Street, and with our many new and
modern machines, and improved and up
to date methods, are able to do the most
satisfactory cleaning, pressing tailoring.
We make both Ladies and Men’s clothes
tamoderate prices.

We invite you to call and inspect our
sample lines.

Pantorium Company

“The House of Quality”
538 State.
Phone 1180 Phone 1598

Hammersmith
Engraving Gompany

Fine Halftones
Zinc Etching
Color Plates
Electro Plates

116 Michigan Street
Milwaukee

Wiscorsin.

Kindly mention The Wisconsin Engineer when you write,
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A Good Place to Meet
A Good Place to Eat

Frank’s Lunch Room

Phone 887 815 Univ. Ave.
Orders Delivered

Nature is always beautiful. When you have
had a good look at our spring woolens, which are
now on display and ready for your inspection, you
will realize their beauty. We invite an early inspec-
tion, and it you do not find something to suit you,
we will have the pleasure of showing you something
that cannot be excelled.

Yours to serve

ARCHIBALD’S

E. C. Tetzloff, Mgr.

¥a

Kindly mention The Wisconsin Engineer when you wf%te.
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I got what I wanted through
your “ Want Ad” Column

That is a statement made The next time you buy

many times every day by men anything from a Madison

and women who use the State

Journal “Want Ad” page. Merchant who advertises
The leading classified ad- in this Magazine tell him
vertisement medium i what you think of the

South-Central Wisconsin is Engin cer

The Wiscensin
State Journal

A/

CHARLIE'S -
LUNCHROOM THmi;:t_%.I;!pB

Open Day and Night The Students’
Why pay board by the week Best“Friend in
when you can eat what and ,

’
when you want to on one of Need' When
Charlie’s Tickets $3.40 for

the CLOTHES

Problem Press-

$3.00

475 State Sireet
Phone 1131 es for Solution

Kindly mention The Wisconsin Engineer when you write.




12

The Wisconsin Engineer

JOSEPH M. BOYD, Prest. H. L. RUSSELL, Vice Prest. FRANK KESSENICH, 2d Vice Pres,
CHAS. O’NEILL Cashier IRVING E. BACKUS Asst. Cashier at Branch Bank
BANK OF WISCONSIN
MADISON, WISCONSIN
Capital - - - - $300,000.00
Surplus - - - $60.000.00
SAVINCS DEPARTMENT
SAFETY DEPOSIT BOXES FOR RENT AT REASONABLE PRICES
(Branch Bank Located Corner State, Johnson and Henry Streets)
\
GRIMM’S BOOK BINDERY
Flat Opening Blank Books, Magazine Binding and Library
Work a Specialty
Fourth Floor, State Journal Block Madison, Wis.
115-123 South Carroll Street Telephone No. 469
Parsons Printing and
- Stationery Co.
Best Office Supplies
and Commercial Stationery
24 N. Carroll St.
7
b
Schwoegler’s 528 State St.
For a Good Lunch
After the Theatre
Cut Flowers a Specialty
N

Kindly mention The Wisconsin Engineer when you write,

£
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NEW YORK STYLES

RUBBER SOLE OXFORDS =~ The Curtiss Studio

Tan or White
$4.00 5.00 & 6.00

We photograph anything,
any time, any where

SGHUMACHER'S SHOE STORE 108 State Street

21 S. Pinckney St.

Did you know that our arti-

cles are being used in place

¢arl Chomas
Photographer

of text books in some Engi-

neering Courses ?

Ask us about it.

PROFESSIONAL CARDS

CLINTON B. STEWART [
: ALVAN E. SMALL
Assoc. M. Am.Soc.C.E, Mem. West.Soc. Engrs.
Consulting Hydraulic Engineer ! ARCHITECT

Water Power Water Supply Dramage ELLSWORTH BLOCK  PHONES: OFFICE 242

|
206 Wisconsin Bldg.,  Madison, Wis i MADISON WIS. RES. 2615
DANIEL W. MEAD } FERD. L. KRONENBERG
CONSULTING ARCHITECT
ENGINEER . .
gg;'lxlgflelglg?:?‘ Madison» Wis-

MADISON, WISCONSIN

THE ARNOLD (JOMPANY

ENGINEERS—= CONSTRUCTORS -
ELECTRICAL — CIVIL —~MECHANICAL
105 SOUTH LA SALLE STREET
CHICAGO

Kindly mention The Wisconsin Engineer when you write.
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Faom THE RAW T

‘Chicago AA”
Portland Cement

, : has been subjected to the
yFrom the Raw to the quality test, in that it

'12tpugr(1: bnoir‘l:c;:. descril:xj‘v’g
of the “‘Chicago ] b h %,
process of manufacture. 1dS CC‘II OD t e mal’

Contains 66 half-tone
engravings from photns

AT ket for fourteen years
today. . . o

? and 1is sz// the choice
of the cement-user.

Manufactured by

Chicago Portland Cement Co.
30 No. La Salle Street, Chicago, Iil

CUTLER-HAMMER
Motor Starters and =
Speed R.egulators —

Bulletin 2110

are made for every size and type of motor. They have been the stand-
ard for twenty years. Every requirement of service has been met.

The advice of our engincering department is always at your service
when you have motor control problems to solve.

Many of the Cutler-Hammer engineers are
Wisconsin graduates.

When you install motors for any purpose
provide the necessary type of Cutler-Hammer
starters or regulators.

CUTLER-HAMMER MFC. CO.

“i~ Motor Starter for Milwaukee, Wisconsin
1 umps, Compressors, etc. Largest Manufacturers of Mo‘or Controllers in the World
* Bulletin 6100
- J

Kindly mention The Wisconsin Engineer when you write.

oy




“Three Cheers, Three Cheers
Varsity, Varsity Engineers”

PLAY BALL

A. S. Spaulding & Bros.
A. ]. Reach Co.

Base Ball Supplies
On your Co-op Number

4 blocks 2nd book-
from cam- - store from
pus

campus

block
pomsuwre | R. E. BOLTE Mgr. | 5o

PEEEST.T Y
- AT




ENGINEERS

Know a good Machine when they see it
And they see it when they see

One of our

Rebuilt Typewriters

Buy one on

THE INSTALLMENT
PLAN

A little down and a little
Fach Month

College Book Store

Corner Lake and State Sts.
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