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Broad Engineering Experience

The illustration showing part f the Motor Section of the testing depart-
ment of the General Electric Company gives an idea of the breadth of experience
gained by our student eagineers,

In the row of machianes in the foreground are a commutating pole motor,
skelelcn frame induction metor, mill type induction motor, heist motor with
solenoid brioke and totally enclesed commutating pole mot r.  One type f
vertical motor is shown at the right and a different type at the left, A heat
run is being mde on the motor-generstor sot at the right.

In the four mon'hs the student spends in the Motor Seetion, he becomes
famili:e with the operilicn of these diffsrent types of eleetrical machinery.
Cne or twe years in the G. E, Testing’ Licpartment is a  valuable experience
for any eleetrieal engineering student,

For further information refer to Secrctary Students Committee, General
Electric Company, Schecetady, N. Y.

General Electric Company

Largest Electrical Manufacturer in the World

General Office, Schenectady, N. Y. Sales Officce in fifty-eight cities

3824
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SAVE 20%
On Your Books and Supplies

By Joining
The Co-0p
The store owned and operated by students
We solicit your mail orders

THE Co-op

R. E. BOLTE, Magr.
508 State St. Madison, Wis.

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 LaKe Street

Kindly mention The Wisconsin Engineer when you write.
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Milwaukee Mixers Lead

and Why Shouldn’t They?

When You Get 1009, More Value
For Your Money

Insist on a Milwaukee for Your First Job
and the Assurance of Your Success will be
Increased 100%

Rosebery says:
“It means a Milwau-

kee in the end. Why not
now?
Milwaukee Concrete
Mixer Gompany
Milwaukee, Wis., U.S. A.

-

Hydraulic Turbines
Steam Turbines
Generators
Air Compressors
Steam Engines
Gas Engines
Mining and Cement
Machinery
Flour Milils
Saw Mills
Pumps, Motors
Crushers

Transmission Ma-

Tacific Coast Power Co.
Hydraulic Turbine Chinery

Allis-Chalmers Manufacturing Co.

GENERAL OFFICES—MILWAUKEE, WIS.
Offices in all Principal Cities

For all Canadian Business refer to
Canadian Allis-Chalmers, Ltd.,, Toronto, Ont., Canada.
FOREIGN DISTRICT OFFICES
London, Eng., 732 Salisbury House, London Wall, E. C.
Sandiago, Chile, No. 87 Galeria Beeche, Casilla 2653.

-

Kindly mention The Wisconsin Engineer when you write.
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IrThe New 4 Foot Smith “Mascot” Mixer

The new 4 foot Smith “Mascot” Mixer, retains the duo-cone
drum and other vital points of Smith Mixer design but combines with
e ; _ themnew and unique features.
As engineers you will ap-
preciatewhat it means to have
the big drum gear and main
rollers entirely covered by a
dust proof casing-to elimi-
inate main rollers and edge
rollers—to have a rope-less,
sheaveless, geared sideload-
er. These are a few of the
interesting features of the
““Mascot’” Mixer but there
are others. Let us send you
our “Smith Mascot” folder
No. 90-A.

THE T. L. SMITH CO.

1154 32nd St.
MILWAUKEE. - WISCONSIN

Your Instrument Needs1

for every class of work can best be
accommodated by the unusually com-
plete line of

Bausch & Lomb
Engineering Instruments

They combine many original
features with practical efficiency
in all models, Write to-day for
~our new complete catalog,
' containing full descriptive and tech-

i S ek Yomriy rfaiorced i il THICH] PriBitYER: OF exceptional interest.

axis bearings; variable power eyepiece; tubular compass needle

Bausch £ [omb Optical ©.

iEW YORK WASHINGTON CHICAGO SAN E’D.ANC'(S_CO

LONDON QOCHESTEQ- N‘\/‘ FRANKFORT

Kindly mention The Wisconsin Engineer when you write.
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Eternal Writing Ink the use of corrosive and
Engrossing Ink ill-smelling inks and adhe-

Bt L Taurine Mucilage sivesand adopt theHiggins
i Pheto Mounter Paste | Inks and Adhesives. They
Drawing BoardPaste J will be a revelation to you,

Drawing Inks H Emancipate yourself from

il Liquid Paste they are so sweet, clean
Office Paste well put up, and withal so

= Vegetable Glue, Etc. efficient. For home, office
or school use they are yosi

Are the Finest aud Best Goods of their kind tively the best.
At Dealers Generally

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

ROLLED FROM BEST QUALITY STEEL OVE_R 50,000 MILES IN USE

X
ol

=)

L]

Continuous Joint Wolhaupter Joint

THE RAIL JOINT CO., 185 Madiae Ave;
Makers of Base Supported Rail Joints for Standard and Special Rail

Sections, alse 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 ———

Ilce Machines

GRINDING WHEELS

The success of th:se 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, N. Y.

Chicago, [II. Worcester, Mass. Chippawa, Ont., Can.

Kindly mention The Wiscongin Engineer when you write.
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——— 1
ANDRAE, THE ENGINEER'S MART

For fifty-three years Andrae has been the one dependable spot for engi~
neers to rely on for their

Flectrical Construction Materials

No matter what it is you want—anything from an esti”
mate to 10,000 feet of cable, you can depend on prompt-
ness and despatch.

Send for our catalog and try us on your next installation
Julius Andrae & Sons Co.
Milwaukee, Wis.
##

Mechanical Drawing Instruments
Richters—Dietzgen Instruments

Send for our complete drawing instrument catalogue

Ph. Gross Hardware Co.

Milwaukee, Wis.

WESTON
MINIATURE PRECISION INSTRUMENTS
For Direct Current

A new group of very small Indicating Instruments, Compact, Accur-
ate, Durable, Beautiful.

PORTABLE Vo'tmeters, Mi livoltmeters. Volt-ammeters, Ammeters, Mil~
Ammeters, are supplied in single, double and triple ranges, the triple range Volt”
Ammeter comprising SiX instruments in one.
This group also includes Battery Testers.

SWITCHBOARD Voltmeters, Volt-Ammeters, Ammeters.

This new line of Instruments represents the
lates development of the pivoted coil, perma-
nent magnet type for low ranges.

The refinement of design and mechanical work
in tl;sm has beenbcar{ied to a lleg{lee v{which
z . would appear to be almost impossible of ac-
I;Egg&ﬁ?vz{:ﬂ&ﬁg:ﬁf complishment, if the results were not evident
(one-quarter size) in the instruments themselves.

The several models and ranges offer a selection Model 267, Switchboard
from over 300 differentcombinations. Ammeter (quarter size.)

Bulletin No. 8, giving full information will be mailed upon ragquest

Wostor Etoctiical Snsbuwment Co

Toronto, 46 Bay St. NEWARK, N. J.
Montreal Winnipeg | Northern Elec. & Mfg. Co.
Calgary Vancouver

SR B
Kindly mention The Wisconsin Engineer when you write,
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ENGINEERS!

When you are in need of Photographic
services of any nature, we will apprecl-
ate your patronage.

The Photo Shop

521 State Street (Up-stairs)
W. L. McKillop, Magr.

Commercial Work Amateur Finishing
Flash Lights Enlarging
Groups Lantern Slides

Samuel Harris & Co.

Machinists’ and Manufacturers’

Tools and Supplies

114-116 North Clinton Street

CHICAGO
OSEPH 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 ATCREASONABLE PRICES
(Branch Bank Located Corner State, Johnson and Henry Streets)

Kindly mention The Wisconsin Engineer when you write.




The Wisconsin Engineer

Fconomy is the Saving of Unnec-
essary Expense

The importance of Northwestern dividends is well shown by the
10 Payment Life Policy, which is identical with the 20 Pay Life and
the Ordinary Life except in number of premium payments.
Face of policy (amount of insurance) $1,000 Age 22
Annual Premium $47.69 Policy year ~ Dividend Net Cost

T oo 5t s § S5 5 we v e e e $6.03 $41.66
2 —— s T 6.52 4117
e T 7.02 40.67
B e 7.54 40.15
Bl souss o snsie s wiee o @ s 4 B ¥ s v 8.07 39.62
B 5 s s e ¥ S P GHE B § e 6 R e s e 8.63 39.06
B s vt v s @ snmse ke & TR B HEE 8 g8 9.21 38.48
B s R T EEN § B 5 N SRS W w s s 9.80 37.89
O s o s v s s s s s mes = e d SR8 10.42 37.27
T o e o e 4050 GFE § S & o & s wons % o 11.06 36.63
Total amount deposited with Company...... $392.60

At end of ten years premium payments cease, dividends con-
tinue, and the insurance remains in foree.

The figures furnished bty the Company for the first six years in this
illustration represent the dividends payable in 1914 on policies issued since
January 1, 1908 (when its present premium rates were adopted), and those
for later poliey years the dividends that will thereafter be paid, provided
{he same dividend basis remains in effect.

Any change in the dividend basis will necessarily change the amounts
of future dividends. The following figures therefore must not be considered
as promises or estimates of future results. Their purpose is only to show
the dividends the Company is now paying or such as it will pay if its present
dividend basis be continued.

If You Want Northwestern Dividends You Must Buy

Northwestern Policies

Send the COUpon fOI' furthel' University Agency
. . Pearson Bldg.,
information to Please send me information regarding

Northwestern insurance.

J. P. Davies, Manager, or | xame

Call NO. 483] AAATERs ..o Sowns sosepE BT ses

Kindly mention The Wisconsin Engineer when you write.
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TIHI SIGNIFICANCE OF HIGHWAY MAINT INANCE.
Pror. L. 8. Sy,

We, in America, fail to understand that the main reason w hy
our roads are so inferior to those of Europe is the general lack
of an adequate system of maintenance. A century of experience
has taught the European engineers and taxpayers that the
time to begin the repair of a road is the day after its construc-
tion is finished.” In America, however, we put off the repair of
our roads until the day after they are worn out. As a result,
while the European road surfaces are well maintained and long
lived, the American roads are too often rough and short lived.
This criticism, while generally true of country highways, is also,
to a lamentable extent true of the city pavements. We know
how to construct as good roads and pavements but we have yvet
to learn the need of their maintenance. This misconeeption of
the signifeance of road maintenance is well illustrated in a cur-
rent engineering magazine in which a road commissioner, after
deseribing how well he has constructed an asphalt concrete road
““subject to the heaviest travel”’, says: ““We feel that we will not
be required to do anything in the way of repairs for eight or ten
yvears,”’

Alas if such confidence were only justiﬁed‘

lThe European engineers when constructing a macadam road pro-
vide an extra supply of the same material regularly deposited at the
side of the road at intervals of 50 or 100 meters.
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[t is the writer’s experience that such a pavement is certain
to show some weak spots after the first winter, if not, indeed, the
same season. These defects, though insignificant and easily and
cheaply corrected at first, are soon enlarged by a heavy traffic to
such an extent as to greatly impair the life of the pavement.

In no other construction does the old adage, ‘A stitch in time
saves nine’’, apply more aptly than in road repair. This prin-
¢iple has been proved so many times in the history of road con-
struction that the Europeans consider us very stupid indeed not
to accept and act on it. This failure on our part to appreciate
the function of maintenance as an important element in the eco-
nomics of highway construction is unfortunately not confined to
our humble country path masters but is shown by officials high
in authority. It is well understood abroad that both the con-
struction and maintenance of roads have a single object and that
both are necessary to attain thet object. It may well be that a
better service will be afforded by a poorly constructed road, well
maintained than by a well constructed road without mainten-
ance. At the present time taxpayers are showing much enthus-
iasm for the construction of hard surfaced highways, and it is
important that this enthusiasm and interest in road building
<hall be fostered and encouraged. Can anyone doubt if the first
pavements prove a disappointment because of their short life,
that the effect of such failure will tend to discourage further
road building?

Where states or communities build roads or pavements out of
the proceeds of the sale of bonds, there exists an additional rea-
son for systematic and thorough maintenance of such roads. For
even with good maintenance, there will usually be some difficulty
in preserving the road for a term equal to the life of the bonds.
and, lacking such maintenance, most highway construction will
have worn out long before the bonds are paid. This has actually
happened in some of our American states and municipalities.

There are many miles of expensive macadam roads in New
Yark state. the life of which will be less than twenty years. all
built out of the proceeds of bonds running for 50 years. Such a
system of financing good roads cannot be characterized as any-
thine short of dishonest, for the reason that we thereby transfer
to the backs of our children the burdens which we of today
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should bear. It does not require a prophet to see that tho’ the
present road problems are serious, those of the future are quite
certain to be much more so. Again the failure to maintain the
New York roads during the first few years succeeding their con-
struction has resulted in an excessive cost of maintenance dur-
ing the past three years of over $1,000 per mile per year. DBut
New York state has learned from experience the lesson of con-
tinuous maintenance, and other states may well profit by her
example. During the year of 1912 the maintenance department
on New York state highways employed 735 patrolmen, who eared
for approximately 3151 miles of completed highway. Each pa-
trolman furnished a horse and cart, together with the necessary
small tools. The work of maintenance under this patrol system
consisted in keeping the surface of the paved roadway in as
nearly perfect condition as possible, keeping the dirt shoulders
smooth and safe for travel; culverts and drainage system free
from obstruction; weeds, grass and brush cut within the limits
of the highway and in making small repairs to structures and
guard rail. In addition to these duties, the patrolmen filled the
ruts and repaired small defects which appeared in the road as
a result of heavy travel.® The total amount of money spent hy
New York state in 1912 on this maintenance and repair work
amounted to nearly $3,000,000. Contrary to the common belief,
macadam roads there are not permanent structures.

One reason for the general indifference in the United States
toward this question of maintenance is found in the failure to
visualize the future traffie. TFor example, the officials of one
state highway commission took a traffic census several years ago
on country highways and found only a light traffic, they there-
fore conclude that a construction suitable for sueh traffic is all
that should be provided. As a matter of fact the building of a
hard surfaced road at once disturbs the old equilibrinm of traf-
fle by attracting to the new road new traffic, which formerly
sought other routes. This can best be illustrated by giving some
statistics * from a paper by Col. Schier, Chairman of the Masgsa-

2 It should be a matter of much pride to citizens of Wisconsin, that
our state is building all roads out of current taxes alone.

3 Appendix A, Report of State Commission of Highways, 1912,

+Good Roads, Jan. 4, 1913,
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chusetts State Highway Commission, and presented by him at
the Convention of the American Road Builders Association at
Cincinnati. Briefly stated, he found the average daily traffic
on one road, which in 1909 was 185 vehicles, had increased in
1912 to a daily average of 586 vehicles, an increase of 217 per
cent in three years. The increase of motor-driven vehicles was
200 per cent and of heavy teams 288 per cent. On another road
the average daily traffic increased from eighty-one vehicles in
1909 to 333 in 1912, or 300 per cent. In this case motor-driven
vehicles eomprised 42 per cent of the traffic in 1909 and 75 in
19012, These examples are probably indicative, in general, of
traffic changes in other states, though of course not always with
the same percentages. The point which here needs emphasis is,
that if a dirt road requires little or no maintenance before being
macadamized, after such improvement the increase in traffie
which it is certain to attract will render some maintenance im-
perative. This has been repeatedly shown to be true in every
eastern state, and it is high time that the western states profited
by such experiences. The situation would only seem to require
that the full facts relating to this experience should become
widely known to our citizens.

To a student of highway economies, the alarming rate at which
maintenance expenses increase, when any considerable amount
of the state highways have been improved, is certain to cause
apprehension, and should be of vital interest to the taxpayer.

Turning again to New York State, we take the following
figures from the published report of the State Highway Depart-
ment.

Cost of Maintenance.

Mileage Maintenance Cost per
Cost Mile

MDY cvan gy W SOmramR W IS S 1787 $1,500,000 $840
O v ot 3on ommmsEs R o7 B3 TSI 2137 1,800,000 840
BBATL . 0 ncmeneiid 55 SEEREEERAGS 13 Wil wes 2622 2,122,763 1,001
(2 1 P T R TR 3151 2,919,959 926
LGB oermimmnss v wmemmmmet 63 4% § 3813 5,000,000 1.311
Average...... $983

» Approximate estimated by the State Sup't of Highways.
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Heavy traction engines, fast moving automobiles, and heavily
laden narrow steel-tired wagons are responsible for a very large
part of this excessive cost of road maintenance. In all Justice to
the taxpayer this class of vehieles should be made to contribute
to the maintenance fund their just share of such damage. This
principle has long been recognized and acted on in Europe, and,
to a lesser extent, also in some of our states. Most states exact
an automobile license fee, but often not more than five dollars
per year, an insignificant sum it intended to compensate for the
wear of the roads. Instead of a flat sum it seems more fitting
that the license fee should be made proportional to the weight
and horsepower of the vehicle. In England a 45 II. P, touring
car would be required to pay a license fee of about $100 per year.
Such a tax has been justified, not only as a partial return for
damage done to the road thro the use of the motor car, but also
as coming from a class to whom such a tax would be far from a
burden.

Another method of securing the funds for maintenance, and
one largely used in Europe, is the taxing of all gasoline used in
motor cars. It has been estimated that a tax of six eents per
gallon (the tax in England) would have produced a fund of
$1,600,000 in New York state in 1912, Such a tax would have
the advantage, also, of being proportional to the use of the roads.
This method of taxation will be recommended to the next New
York legislature by the state superintendent of highways, and
would seem to deserve a wide adoption.

But better still than paying for excessive wear to our roads
Is a system of state legislation designed to prevent such wear.
Several eastern states have already enacted such regulations.
Some of the provisions of the New York law include the follow-
ing: (a) Traction engines are prohibited from traveling over
improved highways for threshing purposes after January 1,
1914, and, in the meantime, such engines must pay for any dam-
ages. (b) The tires of each wheel of any steam roller, automo-
bile truck motor. or other vehicle shall be smooth, and the weight
of such vehicle, including load, shall not exceed 800 lbs. upon
any inch in width of the tire wheel or roller. (¢) No motor or
other power vehicle shall have a greater width than 90 inches
except traction engines 100 inches. (d) No traction engine,
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steam roller, automobile truck or motor carrying a weight in
excess of 4 tons, including the vehicle, shall be operated at a
speed greater than fifteen miles per hour, and no vehicle carry-
ing a weight in excess of six tons, including the vehicle, shall be
operated upon any state highway at a speed greater than six
miles per hour, when equipped with iron or steel tires nor greater
than twelve miles if equipped with tires of hard rubber.

With a force of over 700 patrolmen evenly distributed over
the state highways, and assisted by the other regularly consti-
tuted peace officers of the state, it would seem entirely feasible
to enforece the above laws and regulations. There can be no
doubt that such enforeement will go very far toward preventing
the present excessive wear on improved roads. Neither Euro-
pean nor American roads have been built to withstand the pres-
ent traffic demands, especially the fast moving auto and heavy
motor truck. Even the expenditure of $45,000,000 per year on
the widely heralded French highways has not prevented these
water bound roads from wearing rough where subjected to ex-
cessive motor traffic. The general substitution of the motor ve-
hicle for the horse drawn vehicle, while greatly reducing the
maintenance cost of eity pavements built of wood, stone, brick
or asphalt has had exactly the opposite effect upon country high-
ways built generally of some form of broken stone or gravel.

In the judgment of our most experienced engineers the road
of the future, designed for heavy fast moving traffic will make
use of our immensely valuable broken stone and gravel resources
in a permanent eoncrete foundation, provided with some com-
paratively thin and easily replaced wearing surface. If such
wearing surface be made of some kind of bituminous material
which could be remelted and laid again, the maintenance costs
involved would seem to be a minimum. TIn a large part of the
Mississippi valley the use of vitrified brick on a concrete base is
becoming deservedly popular because of its long life and result-
ing uniformly low cost of maintenance. At the present time
numerous American road officials are experimenting with vari-
ous mixtures of conerete for both foundation and wearing sur-
face. The reports on these experimental pavements are very
conflicting except on one point viz, that concrete roads have not
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been able to withstand the abrasive action of heavy steel tired
vehicles, though well suited for motor traffic.

The writer diselaims any partiality toward foreign practice of
roadmaking. In fact, except for their superior systems of road
maintenance, his investigations fail to show any superior knowl-
edge on road comstruction over that possessed by American en-
gineers. Indeed so far as the theory and practice of asphaltic
materials for road purposes is concerned, European engineers
frankly confess that they look to America for the correct solu-
tion of present problems. Again, in making any comparison of
highway conditions in America and abroad, due allowance should
be made for the fact that European road systems have taken a
century for their construction ; in fact, many of their main roads
were first built by the Romans over 1500 years ago. Moreover,
this great work was first initiated, and in very large part sup-
ported by an ever present military necessity.

In America, the good road movement is scarcely fifteen years
old. In this brief experience we have learned how to make our
standard roads as well suited to onr comparatively thinly settled
country and the attendant traffic conditions as the French roads
are suited for French conditions. One might go farther and say
that no county in England has a svstem of roads so permanently
constructed as the 1700 miles of brick pavement in Cuvahoga
county, Ohio. It is not in the construction, but in the wmainte-
nance of our roads that we need to copy from Enrope. When
will we learn that pavements are not permanent structures, but
instead require constant repair and maintenance? We will be
very stupid indeed if we do not accept and take advantage of the
experience of Furope and our own eastern states. The highest
efficiency and continuity of management will be promoted by
placing the maintenance of all state or main trunk roads in the
hands of the State Ilighway departments, out of the influence of
petty eounty politicians.

Most significant to highway engineers and most encouraging
to the taxpayer is the present well founded confidence in and
reliance on scientific methods, both in the selection of road ma-
terials and in their ineorporation into the completed road. But
only after our people are equallv well converted to scientific
maintenance can we realize our ambition for good roads.
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“BREADTH?” IN THE TRAINING OF ENGINEERS.

Pror. WM, A. ScoTT,
Director of the Course in Commerce.

Both breadth and specialization are essential to efficiency in
education. In some respects they may be compared to the foun-
dation and superstructure of a building. The former without
the latter is useless and no good superstructure can be built with-
out a strong and well laid foundation. This is an easily under-
stood and generally accepted principle. Regarding the manner
in which this foundation should be laid and the elements of
which it should be composed, however, the case is not quite so
clear and there is room for differences of opinion.

Some of the elements upon which an engineer’s training must
be built are easy to determine. These are the fundamental
sciences of physics, mathematies and chemistry. IHe must also
he able to read and comprehend the literature of his specialty
and clearly and effectively to express his ideas, plans and speci-
fications orally and by written statements, diagrams, drawings,
ete. IMe must, therefore, know his native language thoroughly
and be able to write it in a clear and forcible manner; he must
at least be able readily to read the foreign languages in which
the literature of his specialty is being written, and he must be
able to draw, make blue prints, ete., ete.

In comparatively recent times, another group of studies has
been presenting its elaims for consideration as elements in the
training of the thoroughly equipped engineer, namely the social
seiences, notably political economy, accounting, business admin-
istration and commercial law. What are these claims and are
they well founded?

As a group, these subjects describe the structure and workings
of the commercial and industrial organism of which the engineer
is a part, and to the running of which he makes a necessary con-
tribution. To ask whether he should be familiar with this strue-
ture and its workings seems like asking whether a man ought to
know the nature and operations of the machine for which he is
making a cog, or a wheel or a spring. Obviously if some one
tells him preeisely what he is to make, he can make it without
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such knowledge. It cannot, therefore, be said that he must un-
derstand the machine in order to be a fairly good cog or wheel
or spring maker, but it is equally obvious that if he is to be any-
thing more than a mere cog or wheel or spring maker, he must
know the machine in the making of which he is co-operating with
other people.

An equally profound and detailed knowledge of every part of
the cconomic and social mechanism and of every phase of its
working is, of course, not necessary or possible. This mechanism
is so complicated that a life time of study would not put one in
possession of complete knowledge concerning it. Political eco-
nomists and sociologists who make a business of its study must
specialize within the field in order to become proficient and to
make themselves useful. For an engineer to become a political
economist or a sociologist is, of course, unnecessary. He needs
cnly to appropriate certain of the results of the work of these
specialists.

Specifically he needs to know the funections of natural agents,
labor, capital, money, credit, banks, transportation agencies, cor-
porations, ete., in the economy of modern nations, the manner in
which these agencies are organized and the laws of their opera-
tion. A brief course in the elements of political economy will
give him this knowledge. He does not need to concern himself
with the controverted questions which trouble political econo-
mists nor to make extended excursions into the realms of theory.
He should also acquire such familiarity with the terminology of
the science as will enable him intelligently to read current litera-
ture, especially the financial papers and the more popular eco-
nomic periodicals.

Commercial law concerns itself with the legal structure of the
economie organism. A knowledge of the elements of this sub-
Jject should be known to every business man and to all the groups
of specialists who give him advice and assistance. From the
standpoint of the engineer it belongs in the same category with
political economy. Both of these subjects treat of the larger,
broader aspeets of the matters with which he deals, with the en-
vironment, the conditioning medium of his work.

Accounting and business administration belong in a different
category. These subjects the engineer should know more thor-
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oughly than it is necessary for him to know political economy
and commercial law, because they alone can supply him with the
specific information concerning the plants of the concerns with
which he is connected needed for his intelligent action. Account-
ing treats of business records. It teaches how records should be
kept in order to reveal actual conditions and results and how
to interpret such records. The engineer needs the knowledge
which the study of this subject brings him in order intelligently
to conduet the affairs of himself or of his firm, as well as an aid
in understanding the problems which he is expected to help in
solving.

Business administration deals with the structure of plants
and the funectioning of their various parts. It is the science of
organization in all its aspects. Like accounting the engineer
should study it in the interests of his own private business as
well as in that of the concerns who employ him as an expert.

The interrelations of business, science and politics are becom-
ing closer each year. Every worker in any of these fields is
obliged to cooperate with all the others, and such co-operation,
if it is to be efficient, involves some knowledge of the work of each
of the others and an intelligent appreciation of the completed
work to which each one is contributing a part. The engineer be-
longs high up in the hierarchy of skilled workers and his out-
look should be correspondingly broad. The prizes in the profes-
sion will eertainly go to those who have this breadth.
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PROFIT-SHARING.
HAgrry HEersi, 15,

Dr. Eliot recently said in one of his lectures to the students
of Harvard University that, ‘‘The industrial situation in this
country, and, indeed, in the world at large, has not improved
during the last twenty-five years.”” Ile ascribes this lack of im-
provement to the ‘‘incessant conflict’’ between the ‘‘employed
and employer.”” As a result of this antagonism, systems of
profit-sharing have been introduced to promote the zeal and ef-
ficiency of the worker and to substitute more amicable relations
for this ‘‘incessant conflict.”’

These conditions are fully realized when one is actually in con-
tact with the employees as a disinterested party. Nothing has
given me so much pleasure or has been so interesting to me as to
get in touch, so to speak, with the workmen of the shop in which
[ worked last summer. The very fact that I was working with
them and trying to learn something from them gained me their
confidence and friendship, and through this intimacy I became
aware more than ever before that the workman is not a mere
human tool, but that he is a real flesh and blood individual who
has just as many ideals and just as great a yearning for the com-
forts of life as the man who hired him. On the other hand, T did
not meet many employees who took as much interest in the work
he was doing or who tried to make as many savings during his
working time as the man who hired him. A feeling prevailed
among them that a man was not violating his part of the agree-
ment if he could “‘kill time’’ without being caught by the ““old
man.”” The men, as a rule, never looked far enough ahead to
enable them to order at one time all of the supplies needed for
a certain job they were on, but they were only too glad to wast
an hour or so until the errand boy brought them each little order.
They liked the outward appearance of being industrious, but my
fellow-worker intimated that shirking was the rule when he
said, ‘““Take it easy, you don’t have to kill yvourself.”” These in-
cidents in this one case alone serve to illustrate the great need
of forming some kind of alliance between the employver and the




156 T'he WISCONSIN ENGINEER

employee, and the economic necessity of making the employee
bear part of the responsibility of the plant in which he is em-
ployed.

For the past thirty or forty years the manufacturers and en-
gincers have been too much oceupied with the development and
improvement of the industries to pay much attention to the em-
ployees. In fact this would be true about any company starting
in business at the present time, for all matters must be gradually
adjusted.

In recent years, however, the so called efficiency improvements
have been introduced into many manufacturing plants, and in
these improvements the status of the laborer has been one of the
chief factors under consideration. Consequently, the sanitary
and lighting conditions of the shops have been improved, the em-
ployees have been provided with schools and allowed hours for
instruetion, and, as Mr. Gilbreth pointed out in his lecture to
Wisconsin students last October, the number of movements in a
great many operations have been reduced. Many premium,
bonus, time-rate and piece-rate systems were also devised with
a purpose of paying the laborer according to his merit. But in
spite of all these advances the good-will and interest of the em-
ployee has not been fully obtained, for he was prone to regard
such improvements with suspicion and was slow to adopt them.
Ifor this reason many concerns have adopted various profit-shar-
ing plans, the purpose of which, as stated before, is to gain the
co-operation of the employee by making him a partner to the
profits of the business.

The distinguishing feature of a profit-sharing plan is that the
per cent of profit which is to be distributed among the employees
18 determined before that profit has been made. Furthermore, a
profit-sharing plan is not to be put in a class with social pana-
ceas, for it is a straight-forward business proposition the effec-
tiveness of which depends solely upon the laborer. Mr. G. W.
Perkins of the United States Steel Corporation states that the
purpose of their plan is not to make philanthropists out of the
officials, but to earn more for the corporation and consequently
for the men.

Profit-sharing first originated in France and England about
1840. Tt was introduced into the United States twenty or thirty
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years later, but it has not been in very great use until the last
twenty-five years. The present systems adopted by many firms
vary in the following respects:—some give the employees their
share of the profits in the company’s stock; others give pensions
which depend on the length of service; and still others pay the
profits in ecash,

The latter system is the plan adopted by Bernhard Stern &
Sons of Milwaukee, Wisconsin, on September 1, 1913, and is
based practically on the one that has been in effect at the Simplex
Wire & Cable Company of Boston, Massachusetts for over thir-
teen years. The bulletin sent out to the employees of the former
company states that ‘At the conclusion of a twelve months
period after the above date a certain and definite percentage of
the net profits of the business is placed to the eredit of a fund
which is known as ‘The Employees’ Profit-Sharing Fund.,” All
employees who at the time of the distribution of the profits shall
have been in the employ of the company for a period of at least
one year prior to September 1, 1914, shall participate in the dis-
tribution of such fund in proportion as each employee’s wages
or salary for that year shall bear to the entire amount paid for
wages and salaries by the firm during that period to those em-
ployees.”’

All the employees, except those in the selling department, are
cligible to participate in the profit-sharing fund unless they
leave the service of the firm prior to November 1, 1914, when the
distribution of the profits will take place; or shall be dismissed
in the interest of the firm.

This plan is readily understood by the employee and is also
more practical for all classes of employees than are many of the
other plans in use. For instance, a pension system is considered
by many to be too unreliable when undertaken by a private com-
pany ; and stock certificates, as a share of the profits, may not be
the investment the employee might desire. Iowever, it is well
to note that employees have acquired ownership of a large plant
in Guise, France through the latter system,

A member of the firm of Bernhard Stern & Sons stated that,
““This plan is not entirely altruistie, but we expect to inspire our
employees to greater loyalty, co-operation, economy and effi-
cincy by offering an incentive of a personal interest in the net re-
sults of the business. We believe this move on our part is in line
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with the modern tendency on the part of the employer to show
a greater spirit of fairness and equity to his employees and
thereby bring about a closer relationship between employer and
employee.”’

The causes for the adoption of the plan are fully justifiable.
To insure its successful administration and to make it fair to
both sides, a certain fixed percentage of the net profits which is
to be eredited to the employee’s profit-sharing fund is decided
upon at the beginning of each fiscal year. No firm makes this
perecentage public, for it is not considered necessary nor wise,
from a business stand-point, to give any publicity to the amount
of their actual net gains. The employees receive their share of
the profits two months after the end of the fiscal year. This is
advantageous to the company because they can be sure of their
employees remaining through the busy season and also have suf-
ficient time to make up their books. The faithful and efficient
workers are rewarded by being retained at all times and given
the benefit of the profit earned by those who are discharged Dbe-
fore profit-sharing time because they were deemed undesirable
and vmworthy in that they did not work for the interests of the
firm. The laborers will consequently strive to do their best and
create sentiment against those who do not work as earnestly as
they co. for in hoth eases it means added profits for them.

Now what does such a plan mean to the employee? To the
thrifty conscientious one it means a lump sum available at a
certain time every year for such investments as he may desire
to make. To the unthrifty one it means the same thing, for that
sum is uneertain and therefore he can not very well anticipate
it by spending more than his ordinary weekly or monthly salary.
As a result he will either buy some additional things that are
needed in his house or start a savings account. Finally the em-
plovee will feel that he is working for his own interests as well
as those of his employer’s because whatever he earns for him he
also earns a proportionate share for himself. When a man takes
an interest and a responsibility in the work he is doing, he will
no longer find it drudgery, and that will lead to greater friend-
ship and satisfaction between both sides.

To the reader this may seem a Utopian plan which will not
survive when incorporated into our keen competitive business
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life. But the plan has stood the tests and the results obtained,
as shown by data furnished by the Simplex Wire & Cable Com-
pany, warrant its adoption by all enterprising companies. Re-
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ferring to the graphs, curve (1) shows the comparative figures
of the total amounts paid out each year in salaries by that firm.
Curve (2) gives the comparative figures of the amounts of the
salaries of those who shared in the profits. Curve (3) gives com-
parative figures of the number of names on the pay rolls entitled
to share in the profits at the beginning of the year, while eurve
(4) gives the comparative figures of the number of names on the
profit-sharing pay rolls which actually shared in the profits.
The general trend of all four curves is upward, showing that
there was, on a whole, an inerease in the number of people em-
ployed and in the salaries paid out. Curve (2) is below curve
(1) by an amount which indicates that about forty or fifty per-
cent of the actual payroll was on the profit-sharing payroll. The
ordinates of curve (4) are about three-fourths the height of the
ordinates of curve (3), thus indicating that practically seventy
per cent of the number of people employed shared in the profits
given to the employees. Curve (5) shows the actual per cent of
the employee’s salary paid as a dividend. This curve neither
rises nor decreases much from year to year. Conclusions are,
therefore, that the firm is receiving the best co-operation and
most careful services from the employees because, in spite of the
fact that the number of employees and the total amount of sal-
aries have increased for the past thirteen years, the percentage
that the employees have received in dividends has remained
practically constant. It would be impossible to keep this per-
centage constant when the other two elements were inereasing
unless the inereasing number of employees did their just share
to earn a profit for the business. They show further that nearly
three-fourths of the employees remain at the same place from
vear to year. They become a permanent part of the community
and are prompted to work for the good of the community. This
leads to eivie betterment.

The employer does not regard the profit-sharing plan as a
means of being charitable to his employees. Ile does not desire
any appreciation or thanks whatever. He has inaugurated this
plan because he considers it a tendency in the direction of greater
fairness to the employees, and by treating his employees fairly
he hopes to do away with the discontent, antagonism, disloyalty
and wastefulness so prevalent in the average manufacturing
plant without a profit-sharing plan.
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A NEW IDEA IN PROFIT-SHARING

It Is Neither to Stimulate Labor Nor to Promote Efficiency, But
to Reward Past Services as They May Deserve

Nowadays it is not uncommon for a company to recognize the
equity of its employes in its prosperity by affording them an op-
portunity to share in its profits by acquiring stock on an easy
payment plan. This is usually done, however, with a view to
stimulating the interest of the worker and thereby increasing
productive efficiency. A rather unusual feature, therefore, is
found in the recent opportunity given to those employes of the
Youngstown Sheet and Tube Company who hold managerial po-
sitions. The company bases its offer not so much on the points
outlined above as upon the proposition that these employes are
entitled to some reward for their loyal services in the past. A
statement in reference to the matter has been issued, explaining
the plan:

““At the last annual meeting of the stockholders of the com-
pany 5,000 shares of the common stock, having a par value of
$500,000, was set aside to be sold to employes of the company in
such amounts and on such terms as the Board of Directors might
approve. The board has decided upon a plan for disposing of
this stock. Owing to the limited amount available, it is impossi-
ble to sell it to all employes who might wish to purchase it.

““The stock will be sold to employes of the company holding
the more important positions of responsibility. In general, this
includes, in the executive, sales, and accounting departments, the
heads of departments and their chief assistants, and in the op-
erating department the superintendents of departments and their
chief assistants, making a total of about 125 employes. Each of
these, under the plan of the Directors, will be entitled to sub-
seribe to an amount of stock which, at par, is approximately
equivalent to his yearly salary.”’

It is purposed to grade the price of the stock according to the
length of service of the employe, but all will be able to purchase
it for less than actual value:
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““In deciding upon the price at which the stock should be sold,
the Directors were desirous of recognizing the loyalty and effi-
ciency on the part of the company’s employes which had been
instrumental in earning the present accumulated surplus, a large
factor in determining the present market value of the stock, which
—were any considerable amount of stock involved—would be
about $175 per share. It therefore seemed necessary to make
such recognition commensurate with the length of service of the
employe, since the longer a man had been in the service of the
company the greater part he would have had in the earning of
the surplus. Following this reasoning, it was decided to charge
the man who entered the company’s employ in 1905, or prior to
that year, par or $100 per share for his stock, and to add $5
per share to the price for each successive year, making the price
to men who entered the company’s employ in 1913 $140 a share,
or the maximum price charged. This procedure seemed as equit-
able as any which could be devised, in that the man paying the
highest price still secured a very substantial profit, namely, about
%35 per share, and the men entering the company’s employ in
any one year were all treated alike, there being no favoritism.”’

The company has prepared a form of contract for the sale of
this stock, which will, in every possible way, safeguard the in-
terests of the employes. The principal features of this contract
are as follows:

1. The stock is to be paid for out of the dividends earned by it, and
is held by the company for the employe until such time as it is fully
paid for and a certificate can be issued. Interest is charged the em-
ploye at the rate of 5 per cent. on the unpaid balance, and all dividends
in excess of this interest charge are credited to the stock, together
with such cash payments as the employe may elect to make. No cer-
tificate, however, will be issued to an employe in less than two years
from the date of his subscription.

2. If the employe resigns or is discharged from the service of the
company within two years from the date of his subscription, it is pro-
vided that he will receive in cash all of his net credits on his subscrip-
tion, together with an extra dividend equal to 10 per cent. of the par
value of the stock subscribed for.

3. If the employe should die at any time before the subscription is
fully paid up, his legal representatives have the right to pay up the re-
mainder of the subscription and receive certificates for the full num-
ber of shares, or they may cancel the subscription and take certificates
for the number of shares already paid up.
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4, In case the employe should, at any time, be permanently disabled
by injury or sickness, to the extent that he is unable to discharge the
duties of his position, he may either pay up the full amount of his
subscription and receive certificates for the full number of shares, or
he may cancel his subseription and receive certificates for that portion
of his subscription which is paid up.

A resume of this contract shows that there is no obligation put
upon the employe; on the other hand, he is protected in case he
is discharged or he resigns, and in case of sickness, injury, or
death,

In addition to this stock distribution, the company have had
in effect for the past several years a profit-sharing plan in which
all of their employees participate. In general, this plan consists
of paying at the end of the fiscal year to each of their employees
entitled to participate, a sum of money equal to a certain per-
centage of the wages or salary received by him during the year
ended. The percentage is based upon the net earnings of the
company for the year, and while it is not figured by any arbitrary
formula, they have decided that whenever their earnings justify
any distribution of profits, a minimum of 5% will be paid,
whereas the maximum will probably not exceed 10%. The first
two years the plan was in operation 5% was paid, and the last
yvear 6%.

The rules of eligibility are covered in the following notice re-
cently posted in their works :—

PROFIT SHARING NOTICE

At a meeting of the Board of Directors of the company held
October 6, 1913, it was deecided that the system of profit distri-
bution among the regular employees of the Company be con-
tinued throughout the present fiseal year, dating from July 1,
1913, upon substantially the following basis:

FIRST. AIl of the employes of the Company to partcipate therein,
in proportion to their earnings during the year, with the exception of
elective officers and legal and medical advisers.

SECOND. Only those employes shall be entitled to participate who
shall be in the service of the Company on June 30, 1914, and who shall
have been in its service for at least six months prior to and including
that date, except as interrupted by accident or sickness. No employes
who, during the year, shall have left the employ of the Company, shall
parficipate,
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THIRD. The amount of profit sharing distribution will depend
golely upon the net earnings of the Company for the year, and the dis-
tribution—if any—will be made after the earnings are ascertained and
approval given by the Board of Directors.

(Signed)
THE YOUNGSTOWN SHEET & TUBE CO.,
J. A, CAMPBELL, President.

Editor’s Note.

We do not believe that any comment on this article is neces-
sary. Our readers can see the advantages to both the employer
and employe, that will arise from such an organization, and feel
confident that the article will prove an inspiration to some of the
men that are working hard to develop this spirit of loyalty and
co-operation which a successful business needs. We are indebted
to The New York Times Annalist, as well as the Youngstown
Sheet & Tube Co., for the material for this article.

As we go to press Mr. Henry Ford announces that from now
on every man over 22 vears of age in his employ will receive not
less than $5 a day. We are unable to imagine what the effect of
this is going to be. There are hundreds of firms where the mar-
oin of profit has been cut until a small per cent increase in wages
would ruin them, vet what are they going to do in the face of
guieh an announcement !
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INVESTIGATIONS
OF
TIHE FLOW OF WATER THROUGH PUMYP VALVES.

C. B. LiTTLE.

The purpose of this paper is to present the results of a series
of tests on the flow of water through pump valves, investigating
for variations of coefficients under different heads at a constant
depth of submergence.

The tests were made at the Hydraulic Laboratory of the Uni-
versity of Wisconsin during the summer session of 1913, under
the direction of Professor C. 1. Corp and with the assistance of
Messrs, G. Youngberg, Woods and Lendall.

DESCRIPTION OF APPARATUS.

The apparatus shown in Fig. T consists of two sections of

fourteendinch-flange pipe with suitable reductions on two ends

Fra. 1.

to four-inch pipe. Connections for piezometer rings were
made just above the joint in the center of the apparatus and
meter rings used consists of lengths of one-fourth-inch pipe, con-
nected at quarter points around the fourteen-inch pipe. On the
up-stream side, the piezometer ring was connected to one side of
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the differential gage, while the down-stream side was connected
to the other side of the gage and to an open tube to indicate sub-
mergence.

Fia, 2.

The valves used were taken from the Fairbanks-Morse pump
in the laboratory. The three seats were obtained from the manu-
factory and were placed in a valve deck in a position similar to
that of the pump (see Fig. 2), the valves being so arranged that
their centers formed an equilateral triangle with four one-half-
inch sides. The deck itself was seventeen inches in diameter and
and one-fourth inches thick. It was placed between two seetions
of fourteen-inch pipe so that the centers of the two valves were
in the same vertical line and the horizontal line of the drum bi-

sected the other valve.

The valves were placed upon the seats as shown in Fig. 3, and
were held open by rubber washers placed between the top of valve
(A) and stud (B). To insure constant opening at all times, a
block of wood was wedged between the top of the stud and the
yoke (Y)




I'ne WISCONSIN ENGINEER 167

The water was supplied from the large tank on the main floor
of the laboratory through a four-inch pipe to the drum. A valve
(V) regulated the supply of water. To obtain the required sub-

Fic. 3.

mergence and also difference in head, another four-inch valve
(V.) was located in the discharge pipe directly below the drum.
The discharge pipe was run through the floor to a measuring
tank where the quantity of water passing through the three valves
at any period of time was measured.

It was found necessary to install three air drums to dampen
the fluctunations in the gage glasses.

These air drums, as shown by Fig. 1, consist of lengths of pipe
of various diameters, capped on one end and connected by Tees.
to the one-fourth-inch pipe between the gages and the piezometer
rings. A long threaded nipple was extended to the center of the
Tee, and an elbow was attached with its open end, directed up
the pipe to deflect the water upward and prevent waves traveling
direetly across the air drum to the opening leading to the differ-
ential gage. This side of the drum was connected to the pipe
leading to the piezometer ring, while the other side was connected
to the differential gage by straight pipe only. The length of these
drums was governed by the pulsations in the gages.

Air vents were provided on top of the apparatus to exhaust the
air and to fill completely the 14-inch sections before the begin-
ning of each run, thus eliminating errors due to air in the appar-
atus. An air pump was attached to the differential gage to foree
the columns of water to such positions of the gage that they could
be read.
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METHODS OF PROCEDURE IN TESTING.

The general method employed throughout the tests was to ad-
just the valves at any desired opening and replace valve deck.
The supply valve was then opened wide and the exhaust valve
partially closed until the submergence head was approximately
3.2 ft. Thus the smallest difference in head used in these
tests was one-tenth of a ft. With these two points fixed, the range
was divided into five parts and readings at these different points
were taken. At each head, two runs were taken in which as
many readings of difference in head submergence were taken as
the time to fill the water tank allowed. The tank had a capacity
of approximately 1300 lbs. of water. The initial and final
weights, together with the time, were recorded for each dis-
charge.

The first run was made with the seats alone and without the
air drums. Great difficulty in reading the gages was experienced
on account of the fluctuations in all three gages. At times the
fluctuation on the submergence gage was more than one ft. A
test for average readings was tried on all three gages with the
valves nearly closed, but in each case this average did not corre-
spond to the true average with the valves open.

To overcome the difficulty, air drums were made, as before
mentioned (shown by Fig. 1). Since the greatest fluctuation was
noted on the down-stream side of the differential gage, a drum
was made of three and one-half-inch pipe, about five and one-
half feet long, while two drums of two-inch pipe were used on
the other two gages. These drums reduced the fluetuations in
almost every instance to one-tenth of a foot.

Under these new conditions. the runs were started with open-
ings varying by eighths of an inch: from one-eighth of an inch to
seven-eighths of an inch, Tn the first run the wedges between the
voke and the stud were not used, but in the following run the
wedges were used and the opening calipered at quarter points
and an average opening calculated to the nearest one-sixty-
fourth of an inch. S

The second series of runs, similar in every respect to the first
set. were made with a single valve, the other two seats blocked on
the upstream side with wood. The valve in this series of runs
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was placed on the horizontal diameter of the valve deck. No read-
ing of the valve seat alone was taken.

Circumferential

Valve Opening ¥y inches Area 0.0572 sq. ft.

Run Actual Difference  Depth of Co-efficient

Number Discharge in Head Submergence of Discharge
45a 393 3.62 3.11 448
45b .390 3.61 3.10 447
46a 353 3.02 3.09 445
46b .349 2.94 3.28 .442
47a 318 2.26 3.07 463
47h 301 2.21 3.17 442
48a, .219 1.10 3.20 453
48b .220 1.11 3.19 458
49a, 0746 0.14 3.13 434
49a 0755 0.14 3.12 438
Circum/ferential
Valve Opening 34 inches Area 0.019 sq. fl.
50a 380 3.80 3.20 476
50b 376 3.81 3.20 465
5la .266 1.92 3.20 482
51b .267 192 3.20 485
52a 341 2.99 3.26 497
52b 344 2.98 3.28 501
53a 194 1.05 3.20 472
53b .194 1.02 3.22 472
54 07 0.15 3.27 455

METHODS OF CALCULATION.

From the data* taken in these runs, the coefficient of discharge
was computed in the following manner: the theoretical discharge
in cubic ft. per second was caleulated from the formula, Q=
A(2gh) 14 where

Q=discharge in cubic ft. per second
A=circumferential area in sq. ft.
h=ditfference in head.

The circumferential area in sq. ft. was the product of the cir-
cumference of the inner diameter of contact between valve and
seat and the valve opening.

The actual discharge was computed by dividing the discharge
in Ibs. by 62.5, and the time in seconds. The ratio of the actual
discharge to the theoretical discharge gives the coefficient.
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DISCUSSION OI' CURVES.

From the data and computations of each valve opening, points
were plotted for each relation, as shown by a single run, between
head and corresponding coefficient. In nearly every run, two
points at a given head were thus obtained. Through the average
of these two points a dotted curve was drawn to represent results
of data alone, the ordinates being head in ft. and abseissae the
coefficient.
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From these average points, correction curves were drawn in
the following manner: at several given heads the values of the
coefficient were determined from figs. 4 and 5 for each opening,
and points were plotted with openings of valve as ordinates and
coefficient as abscissae. (See Fig. 6.)

Points were then determined at these several heads for each
opening plotted on the original sheet of curves and a solid curve
drawn through them.

Tn the runs with the three valves, the curve from the data for
the one-eighth-inch opening was found not to correspond with
the apparent law of the eurves. It appeared that the coefficient
increased with inereasing head, and decreased with increasing
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opening. This fact caused the curves to be placed proportion-
ately. Since the one-eighth-inch curve fell between the one-
fourth-inch and three-eight-inch curves, and no position was
determined for it by the correction curve, this fact can be at-
tributed to faulty measurement of the cirecumferential openine,
and the absence of blocks to keep the opening constant.

SiiEnEnSEHERE

— — — Average of £ xperimerral Fonrs
Tahen from Curves of Fig. €

1]

in Feer

Head

Coefficient of Discharge.
Fra. 5.

With the single valve it was noticed that the results of two
openings appeared to be incorrect. These were the three-fourth
and one-fourth-inch. From the correction curve, the approximate
relation was established. One peculiarity not noticed in the three
ralves was apparent with the single valve. The one-fourth-inch
opening was practically a straight line, while the one-cight-inch
opening had a curvature reversed from the other runs. In this
curve the variation in coefficient was less than 1%, indicating
that the coefficient at this opening was entirely independent of
the head.

A comparison between the single valve and three valve coeffi-
cients, shows that the single valve is slightly higher in every case
than that of the three valves. This fact may or not be typieal
and can only be proved by an average coefficient of the results
of the three valves tested separately.
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CONCLUSIONS.

In brief it may be concluded that the coefficient is dependent
upon the opening of the valve and upon the difference in pressure
above and below. The coefficient increases with decrease in open-
ing and for a given opening with increase of head.

For the larger openings, the variation of the coefficient with
change of head is much greater than for the smaller.

The coefficient is influenced more by the variation in opening
than by the variation in head for the range of the experiment.
The greatest variation of coefficient with varying head at a single
opening is approximately 3% for single valve, and T%% for
three valves, while the range of variation with varying openings
is from 43 to .93 with single valve and from 403 to .93 with
three valves.

Up to the present time no data has been obtainable concerning
the losses in commerecial pump valves. The results of these ex-
periments show what factors affect these losses, and how large we
may expect them to be for this type of valve.
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MANUFACTURE OF HIGH TENSION INSULATORS
Revised by F. A. KARTAK.

Probably the thing which more than anything else in recent
years influenced the enormous development of central stations
was the possibility of transmitting power over great distances, by
high tension transmission lines. The distance over which power
could formerly be transmitted by low voltage systems had been
very limited, since the line losses were too great. With the de-
velopment of the high tension systems, the type of line insulator
had to be improved on, since the old, low voltage type could not
safely withstand the excessive strain imposed on it by the high
tension voltage.

A line insulator must in general possess two principal inherent
characteristics. In the first place, it must be made of such ma-
terial as to embody a high dielectric strength. Without this
characteristic, it would break down under the high voltage. In
the second place, the mechanical strength of the insulator must
also be very high, in order to withstand the excessive strain te
which it is exposed, because of the weight of wire, ice, wind load,
ete.

The best kind of insulators are those made of porcelain. Porce-
lain is commonly divided into two distinet classes: namely, hard
or natural porcelain and artificial porcelain. Artificial por-
celain is of an inferior grade, being only used on low voltage
systems, and does therefore not properly come into this discus-
sion.

True, or natural porcelain, consists essentially of four mate-
rials—kaolin (hydrated aluminum silicate), clay (alumina),
quartz, and a fusible silicate, such as feldspar, The chemical
name of true porcelain is potassium aluminum silicate. It is ex-
pressed by the formula (K, O A 1, O, Si 0,). Kaolin forms an
infusible body, which is made plastic by the addition of clay.
The purpose of adding quartz is to prevent excessive shrinking.
The feldspar is an infusible material that holds the quartz and
kaolin together.
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The four materials just named are mixed together, and then
raised to a temperature high enough to melt the feldspar and
permit it to unite the particles of quartz and kaolin. By this
process a homegenecous body of uniform mechanical and electrical
strength is formed, which is suitable for line insulators on high
tension systems.

In writing this article, I will deal with the manufacture of
high tension insulators in a general way, so as to give the reader
information on the subject in a broad sense.

Maving briefly considered some of the fundamental character-
isties that a high tension insulator must possess, I will next take
up the first process in the manufacture of insulators, namely,
that of preparing the material. But before going into the dis-
cussion of the actual process of preparing the material, it would
probably be better, for the sake of clearness, to consider the state
in which the raw materials are found, and a brief discussion of
their formation.

Kaolin, more commonly referred to in the porcelain industry
as china clay, is formed by the weathering action of water on
feld-spathic rock, The water containing slight traces of car-
bonic acid, converts the potassium silicate in the rock to potas-
sium earbonate; the latter on being washed to lower levels is de-
posited in beds, as alumina silicate or kaolin. These kaolin beds
naturally contain considerable proportions of impurities, which
have to be removed. Several methods are employed for this pur-
purpose.

One method consists in digging the kaolin out of the beds, and
breaking it up into fine particles, as much as possible. The kao-
lin clay is then washed in a stream near the mine. After the
washing, the particles are allowed to settle, after which the water
15 drained off by some arrangement.

Sometimes another method is used, one which is perhaps more
economical and at the same time equally as effective as the first
method. In this method large areas of the clay banks are ex-
posed to the action of frost and thaw, for it has been found that
the successive action of these elements will satisfactorily disin-
tegrate the clay bank. The disintegrated particles are then
washed as before, in the other process.
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Plastie elay, or the second material entering into the composi-
tion of poreelain, is also found in the natural state in clay banks,
as alumina. Like kaolin, it is formed by the weathering of rocks
by water. The chief characteristic of this kind of clay is that
1t is more plastic than kaolin; this fact making it a very desirable
element in the composition of porcelain, inasmuch as it unites
the other materials together. The clay is dug from the banks,
where it has been deposited, and it is then washed by a process
similar to that described for kaolin. After the washing, this
clay is also ready for the final mixing process. In connection
with this subject, it might be well to mention the fact that some
manufacturers endeavored to omit plastic elay in the porcelain
manufacture. The result was just what might be expected.
Electrically this kind of porcelain was equal to that of the other
lind containing plastic clay, but mechanically it was found to
be very brittle.

Quartz, known chemieally as silicon dioxide is found in the
aw state, in rock quarries. The rock is quarried, and ground to
a fine powder in mills and heavy stamps. The function of quartz
is entirely different from that of the two elements mentioned
previously. It acts in the same capacity as the bones of a human
body; that is, it gives the insulator rigidity. In this way quartz
prevents excessive breaking and shrinking of insulators.

Feldspar also oceurs in nature as a silicate rock, and like
quartz is quarried and ground directly at the spot where it is
found. The function of feldspar in porcelain is to provide a
fusible element, which when heated to & vitrifying temperature,
will unite the other ingredients.

Up to this point, T have confined myself to a discussion of the
preparation of the individual materials that compose poreelain.
The next step will be the preparation of the material in the main
factory.

The separate materials arrive at the porcelain factory in the
form of fine powders. These powders are now mixed with water,
and the mixture is stirred by a machine called a ‘‘blunger.”’
This machine consists essentially of a large tank, which is
mounted on rockers, so that a translatory motion can be imparted
to it by means of a power driven eccentric. After the mixture
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has been thoroughly stirred, it is passed over a rocking sereen.
This screen is composed of 37 gauge brass wire, and has a number
50 mesh. The purpose of the sereen is to remove such impurities
as can be removed by sereening, but it will not remove small par-
ticles of iron, which are always present in the mixture. Since the
presence of iron in the poreelain will greatly decrease the dielec-
trie strength of the insulator, the removal of this form of im-
purity is especially important. Ior this purpose, a very ingeni-
ous device consisting of a row of magnets at the bottom of the
screen has been invented. The magnets draw the iron impuri-
ties from the rest of the mixture, thereby leaving the mixture
free from this undesirable form of impurity. Both permanent
and clectromagnets are used, but from an economical standpoint,
the permanent magnet is the more desirable, because it does not
require a separate exciting current.

With the impurities removed, the mixture is put into a large
cistern, where it is constantly agitated by means of a mechan-
ically driven stirrer, so as to keep the clay from settling.

The next step in the process of manufacture is to draw off the
water by means of a filter press. The press consists of a rack
containing rows of cast-iron plates, with eanvas bags stretched
across the intervening space between consecutive rows of plates.
Each plate contains a hole in the center, through which the wet
mixture is forced by means of a pump. As the mixture comes
through these holes it enters a large box, of about twenty-five
cubic feet capacity. This box soon fills up with the mixture, and
as the latter is compressed, the water in it is forced through the
canvas bags, leaving the rest of the material in a fairly dry state.
An interesting thing in connection with this part of the process
is the fact that the plungers of the pumps are made out of por-
celain, so that the material worn off by frietion will not affect
the conductive properties of the finished insulator.

The final step in the preparation of the material is to remove
bubbles of air that are entrailed in the mixture. This is accom-
plished by means of a ‘‘pug mill,”” which consists essentially of
a die through which the material is forced. The mixture is now
ready for the next step in the manufacture, namely, that of form-
ing the material,
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Before taking up this phase of the subject, it would probably
be well, in order to make the process clearer, to discuss briefly
the conditions that determine the shape of an insulator. Por-
celain insulator manufacturers have found that the thickness of
a porcelain insulator shell cannot very well exceed five-eighths
of an inch; the reason for this is that, for thicknesses beyvond
this limit, flaws and cracks will develop during the process of
drying. In order, therefore, to gain the necessary thickness for
the high dielectric strength necessary, the insulator must be made
up of several shells which are cemented together.

Wet weather conditions also determine what the shape of an
insulator should be, because the conductive properties of a sur-
face are greatly increased if the surface is covered with a film of
water. The insulator must therefore be designed with the aim
of eliminating as much of this wetted surface as possible. The
accompanying diagram shows a typical kind of insulator, known
as the petticoat type of pin insulator. The cross hatched parts
show the porcelain shells which are cemented together, and are
of uniform thickness. The curved surfaces of the shells, and the
manner in which they fit together prevents excessive wetting of
the inner shells during a rainstorm.

)
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Petticoat Type of Pin Insulator.

Having now considered the conditions that determine the
shape and size of an insulator, I will next proceed with the pro-
cess of forming the shells. There are in general two processes
employed : namely, the dry process, and the wet process.
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The dry process consists in forcing the material into a mold
corresponding to the shape of the insulator. This process re-
quires the materials to be worked in a fairly dry state, and eon-
sequently the character of the porcelain is not so good. The
dry process is only used in the manufacture of low voltage in-
sulators, and a further discussion is therefore not necessary in
this article.

The wet process produces a high grade of poreelain and is
therefore used exclusively for high tension ware. The first step
in this process consists in making a rough model of an insulator
shell, by means of a machine called the ‘‘potters wheel.”” This
machine consists mainly of three essential parts: a revolving
table turning horizontally, a mold corresponding to the outside
surface of the shell, and a stationary tool which corresponds to
the inside surface of the shell. The table rotates at from 60 to
150 r. p. m,, the speed being controlled by means of two friction
cones underneath the table, The mold is fastened on the revolv-
ing table, so that the motion of the inside surface of the mold
is concentric with that of the table. The shape of the stationary
tool conforms with that of the inside of the shell. This station-
ary tool ecan be adjusted so that when it is in its final position, the
area between it and the inside of the mold is equal to the area
of the cross section of a shell. The process of forming a shell,
consists in partly filling the mold with the plastic mixture, and
then bringing the speed of the table to the correet value by means
of the friction cones. The stationary tool is next adjusted to its
final position, so that after a few revolutions of the table, the
rough model of the shell is completed. The model at this stage
of the manufacture is still saturated with water, and in order to
remove it, the model together with the mold is taken to a drying
room. This room is kept at about 130° Fahrenheit, and the time
required for drying is about an hour. At the end of this period,
the shell (by which name I will call the model now) has shrunk
sufficiently to allow it to be removed from the mold. At this point
it might be well to mention the fact that during the entire dry-
ing and finding processes, the original shell will shrink about
15 per eent. This undesirable feature is however offset by mak-
ing the mold this per cent larger.
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The shell is however very rough yet, and the net process con-
sists in smoothing the outside surface in a lathe. The shell is
clamped in a chuck, and the rough surface is taken off by means
of a tool of special design. The shell is now ready for the second
drying process.

Since the quality of the porcelain depends greatly on whether
or not all the moisture in it is removed before firing, the process
of drying, although not necessarily involved, is still a very im-
portant one. The importance of drying will become evident,
when we realize that the slightest trace of moisture will cause
cracks to appear in the porcelain: this would make the insulator
worth less.

The drying room contains long rows of shelves, upon which
the shells are placed, and is heated by steam in coils of piping.
Besides the steam pipes, some artificial cireulation of air must
be provided in the room, so that the moisture will not condense
on the eool surfaces of the shells. The time required for thor-
oughly drying the shells is about three weeks, although the time
varies considerably with the size of the shell. At the end of this
period the shells are carefully examined for cracks and flaws,
and if any are found the shells containing them are condemned,
while the others are ready for glazing.

The purpose of glazing is twofold: In the first place, the sur-
face of the shell would be extremely rough after the firing pro-
cess, and would gather dirt very easily. The glaze puts a
smooth exterior on the shell and thereby keeps it free from dust.

The other purpose of glazing is to color the shell, This last
purpose probably does not appear as very important, since it
might seem that the natural white color of the unglazed insu-
lator would make a very good appearance. The idea however is
not to make a good appearance, but, on the contrary, to make
the insulator as unnoticeable as possible, so as to reduce the num-
ber of insulators that are broken mischieviously. The import-
ance of this statement will become evident, when I mention the
fact that on two lines, one with white and the other with brown
insulators, the percentage breakage in the former was considera-
bly higher.
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(Hlazes are usually of three classes: namely, the soft fire glaze,
the hard fire glaze, and a combination of the two known as
the white ware glaze. T will first take up the different kind of
olazes and diseuss their relative merits, and in what respect they
are, and are not, adapted for high tension insulator work.

Soft fire glaze consists of a mixture of lead oxide and silica.
There are two serious objections to this kind of a glaze. In the
first place, the glaze does not have the same coefficient of ex-
pansion that poreelain has; consequently cracks will appear
after heating. In the second place, this glaze is attacked by the
weather. The soft fire glaze is therefore not suitable for high
tension insulators,

The white fire glaze is similar to the soft fire glaze; it con-
fains only a smaller proportion of lead. It has the same char-
acteristics that soft fire glaze has, and is therefore not suitable
for this work.

The hard fire glaze consists of silica and kaolin together with
a4 suitable flux. This kind of glaze has the same coefficient of
expansion that porcelain has. Besides this feature, it is not at-
tacked by the weather, which makes it a very desirable glaze for
outdoor work.

The process of glazing consists in dipping the insulator in a
solution of the glazing material, and then drying it again. The
drying is done in rooms heated by steam pipes, similar to those
used in the other drying processes. The insulator shells are now
ready for firing.

The firing of the shells is done in circular kilns, which are
lined with firebrick. The fires are usually built in fire boxes lo-
cated in the sides of the kiln. Before discussing the firing pro-
coss, it might be profitable to discuss briefly the fuels that are
available and adapted for this part of the manufacture.

(loal is probably used more frequently than any other fuel.
The reasons for using coal are because of its high heating value
and its comparatively low cost. A long flaming coal is usually
preferred.

Wood is a fuel that is rarely used at present. The chief ob-
jection to using wood is its high cost.

A mixture of coke and coal is sometimes used, but it is not
very satisfactory fuel, as the mixture hurns with a low flame.
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Besides the fuels just mentioned, there are two new fuels that
are being experimented with at present, namely, producer gas
and oils. Since these fuels are still in the experimental stage it
would be difficult to pass any ecriticism on their merits.

Having considered the fuels, T will now proceed with the fir-
ing process. The insulators are placed inside of large clay pots,
called ‘‘saggers’. These ‘‘saggers’’ are piled inside of the kiln,
and the entrances are bricked up. The fires are then lit, and
the temperature is raised gradually, so as to drive off anp mois-
ture that still remains in the shells, It is very important that
the temperature should be raised gradually, as sometimes as
much as ten percent of water is present in the shells. After the
moisture has all been driven off, the temperature is raised to
about 2400°F. At this temperature the feldspar fuses and
unites with the quartz and kaolin, thereby forming a homogene-
ous mass. This maximum temperature is maintained for a few
hours, during which time the condition of the ware is examined
from time to time by drawing small samples from the kiln.
When enough heat has been given to the porcelain, the fires are
extinguished, and the kiln allowed to cool slowly. Tt is very
important that the ware should cool slowly, because a rapid cool-
ing will cause eracks and flaws in the porcelain. After the por-
celain has become cool, it is ready for testing.

The first test that is made on the shells consists of a mechan-
ical test. The purpose of such a test is to determine whether
the insulator possesses sufficient mechanical strength to with-
stand the loads to which it will be subjected from the weight of
wire, wind, ice, ete. The mechanical test is usually not a very
elaborate one, as it consists only in a test of samples in a testing
machine. The necessary compressive strength of the porcelain
is 15,000 pounds per square inch, while the tensile strength
must be 2,000 pounds per square inch,

In taking up the other test, or the electrical test, T will first
discuss the way an insulator breaks down, both under normal
and abnormal conditions, and the final effect of the design on
these conditions.

Suppose we consider a particular insulator upon which the
voltage is gradually increased. As the pressure increases, a
point is reached in the pressure, although considerably less than
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the final breakdown voltage, at which a small eurrent begins to
flow between the wire and the support of the insulator. This
current is a charging current, which flows into the insulator as
a condenser. This charging current is not serious as it repre-
sents a very small energy loss. Suppose now that the potential
increased to a higher value. Either one or the other of two
things will happen. If the dielectric strength of the porcelain
shell is too low, the voltage will break down the shell. On the
other hand, if the dielectric strength is high enough, a brush
discharge will take place over the surface of the insulator. This
brush discharge consists of a rupturing of the film of air ad-
jacent to the surface of the shells, by the high electrostatie
strain imposed upon the air at this point. A brush discharge is
very serious, because it tends to increase after it once gets
started.

ITaving considered the breakdown of an insulator under nor-
mal conditions, I will next take up the breakdown under abnor-
mal, or wet weather conditions. Probably the worst conditions
to which a line insulator can be subjected, are a driving rain or

(4

Insulator in Rain.

a heavy drizzle. The strain upon the insulator during wet
weather is further inereased by the fact that rain seldom comes
down vertically, but usually comes at an angle. In the follow-
ing diagram is given a petticoat type of insulator. Assuming
the rain to come at the angle indicated, the surface (a b) will




T'he WISCONSIN ENGINEER 133

become wet first, which brings the potential of the line to this
point. A certain amount of water will get past the first shell,
and strike the second on the surface (e d). Some of the water
striking on (e d) will spatter upward and wet the surface (c
b), which brings the line potential to the point (¢). Bevond
this point, the path for the potential is broken since there are
no other surfaces from which the water can spatter. From this
brief discussion it can be easily secen that the strain on the mid-
dle shell is very high during a severe rain storm, a fact which
must be considered in designing a line insulator.

With this diseussion in mind, I will next explain the electrical
tests as performed in the factories. In order to understand the
test better, I have included the following diagram of connections,
as are used in practice,

A= Alternator

V—="Voltmeter

N=—Needle Gap

In=TInstrument Transformer

T—Auto-Transformer

I=TInsulator

P=Needle Gap

The testing table consists of a long bench, which is insulated
from the floor by means of poreelain legs. On the top of the
table are a series of shallow pans partially filled with water.

o L
©FE ] LIl

Diagram of Test Connections.

Each pan is connected electrically with a high tension wire
which is embedded in the top of the table. The other high ten-
sion wire is suspended horizontally about a foot above the top
of the table. Before going further with the test, I want to men-
tion the fact that the different shells composing a complete in-
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sulator are cemented together while on the testing table and
just previous to the time the voltage is impressed. The reason
for doing the cementing at this time is that in case one of the
shells is found defective, it can be removed from the rest of the
insulator before the cement has set. The insulator after cement-
ing is placed with the top end in the basin of water, the water
serving as one terminal. The inside shell is next filled with
water and connected by means of a wire to the other high ten-
sion wire I referred to before. The water in the inner shell
serves as the second terminal of the high tension system. The
voltage is next inereased by means of an auto-transformer to
such a value as the test conditions require. The insulators that
stand the test are now ready for service, while the defective ones
are discarded,
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EDITORIALS

We do not believe in blowing our own horn, so whatever sounds
you hear are just those that get past our best efforts at inhibition.
Ocecasionally, however, our Engineering College does make such
a noise that every body has to take notice, and that’s what it has
done again. Most of the stir that was created at the last national
convention of the A. 8. M. E. was caused by experiments con-
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ducted by men conneeted with our college. ‘A Test on Bearing
Losses’” by Maurer, Thomas, and Kelso perhaps created the big-
vest stir of all. The ‘‘Pitot Tube Experiments’ by Rowse
(formerly of our steam and gas department) also created a big
stir. Prof. Christie was down and helped shoot off the fire-works.
The paper on the ‘‘Thomas Gas Meter’” by our own Prof. Thomas
made a fitting elimax for this thoroughly Wisconsin convention.
No other group of men seemed to share anything like the interest
which the results of the Wisconsin experiments aroused. These
are some of the things that make it worth while to be an under-
eraduate or alumnus in this University, and for the work that
has been done by these and other departments, we feel that we
have reason to be proud.
#* ES *

At the first meeting of the Student Conference last fall a res-
olution was passed requiring all Freshmen to wear a green but-
ton and prohibiting them from entering a saloon. Much opposi-
tion has been brought against the enforcement of this ruling.
The chief cause for opposition seems to be that the freshmen dis-
like to be labeled. The Wisconsin Engineer considers the button
a good thing. We believe it convenient and fitting that we have
a means of recognizing members of this class during the period
when they are not required to wear their green caps. The idea
of a class button is a good one. We wouldn’t mind wearing a lit-
tle button indicating our class, or better yet we advocate a but-
ton for all engineers. Not a big badge, but a neat modest button
that could be worn in the lapel and which could be kept standard
for vears. The opposition against the button will be strenuous
for a short time only, but we hope that the Conference will see
that their rulings either are lived up to or repealed.

£ & *

We beg to say that the article in our December issue, “A Fuel
Saving Device For Oil Engines’’ should have been credited to
AL E. Chandler, '13 and E. K. Morgan, '13, and not as given in
the introduction to that article.
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DOING THINGS EXACTLY RIGHT.

We made the statement last year that you could count, on the
fingers of one hand, the number of students in the Engineering
School that eould be depended upon to always do just exactly
what they were supposed to do. No one has ever questioned or
refuted that statement,—at least not to our knowledge. We men-
tioned some of our experiences to one of our Professors the other
day and said that we were going to write another editorial on
the matter. He said, ““Yes, and have it set up in big, black cap-
itals.”’

Tt is no wonder that so many business firms refuse to have
college graduates in their employ. After sixteen years, or more.
in school, and working at an average of seventy per cent effi-
ciency the man has developed habits that must be almost un-
changeable. Work only partially done, or never done, work put
off and late, and a tendency to do as little as possible instead of
as much as possible for a given reward or credit is too often the
result.

We start a new semester soon. Look the matter in the face
and see if you can’t get your problems, notes and reports in on
time,—and get them right. We excuse ignorance or mis-under-
standing but carelessness will not be pardoned. We hope some
of our instructors will see this editorial and help us along by,
heing more strict about such things and not so lenient. We have
from 1o less an authority than the general manager of the largest
privately owned Elevated Railway in the United States, that
dependability in a man is worth 99 per cent and ability 1 per
cent. You may not agree with him, but you must admit that
there is something in it or he wouldn’t be where he is to dav.

#* & &

We would rather not mention financial matters in the editorial
columns, but we still have quite a few unpaid subseriptions. We
send the fourth bill with this issue, and we believe that should
be enough. After Feb. 1st the subscription will be $1.25.
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DEPARTMENTAL NOTES.

Without appearing to be personal—what are you going to do
when you get through, Mr. Senior? To those who graduate this
yvear, such a question seems strangely familiar. Tt sort of falls
right in along the line of thought that they have been pereolat-
ing for the last few months. And, believe me, it is a serious
proposition. Along with which heavy thought comes the idea
that the geek who knows what he is going to do is the original
wise guy who ean specialize for that particular trade during the
one remaining semester of college career. Ilamlet’s famous
soliloquy on existence has hardly got our own little riddle cheated.
It is a big thing—this going out and choosing a profession much
as one would take a wife—for better or for worse—and the long-
headed boy gets next to the smoothest proposition usually. Not
being a self-made man, we are in no position to advise the callow
youth of 1914, but we do sit back and put our feet on our mahog-
any desk as we quote the words of one who was self-made : *“ Noth-
ing in this idea of working for experience and a low salary—ego
after the kale and you’ll get the experience along with it.”’

* * *

And while we think of it, our faith in humanity was shaken
the other day when Admiral Dewey described ten to the minus
eighth power as ‘“ten to the ‘funny sign eight.” ”’

This George Ade stuff must be banished from our class rooms.
* * #*

And then again Willie Miller makes the line when he whis-
pers ‘‘next,”” as Prof. Goddard calls the roll in Shop 12, and

mentions Barber’s name,
* * *

We quote from Webster’s, “ ENGINEER, one skilled in en-
gineering.”’

£ * *
And again, ““ENGINEERING, the art of managing engines,’’
* * *

You get the idea, of course, that anyone who can manage an
engine is an engineer. From the definition given one can draw
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no other conclusions. But once we knew a fellow who managed
an engine and he was skilled in the art of managing that engine,
too. DBut he wasn’t an engineer. The engine, in this case, was
a threshing engine. So filter to the fact that Engineering is an
indefinable term, and even more indefinable are the sciences
which it embraces. So, get the spirit, you rough-necks, and don’t
feel down-hearted when you begin to realize how little you know
about things, which from the view-point of the outsider, you are
supposed to understand.
* ¥ *

Just before going to press we notice on the bulletin board a
notice of the plant test. Wherewith we held up the edition a
couple of days that we might publish here in livid letters an un-
varnished account of the proceedings. 'Twas without avail, how-
ever, for the comedy gang was located in the Tunnel and we were
taking Indicator Cards on the engine; not only taking them but
also planimetering them as well as reading R. P. M.’s Steam-line
Pressures, Calorimeters, ete. All in all, we had a swell chance
to colleet any real dope or to write up any funny situations. In
fact the only funny thing we noticed was the way in which the
Gang-boss worked. Ile blew a silver whistle every fifteen min-
utes and then went out and washed his hands. It’s a hard life,
ch, Spike?

But to arrive at the point of the argument—it was a good test
and if it wasn’t for getting up in the middle of the night. we
would certainly like to have more of them,

% % %

Before closing, let us announce officially the great coming
event—Prof. Beebe’s Ampere Hunt. All Seniors are invited
to be present. Pat has been catching them in the water-rheostat
for the last few weeks and will turn them loose on the Engineer-
ing building®steps at 6:00 Sunday morning. Automatic shot-
guns barred.

This is a new activity and we want lots of hunters to get out.
Entrance fee of $1.00, payable in advance to Spider Young,

manager of the Wisconsin Engineer.
* * *

By the way, now is the time to boost the Minstrels. Tt’s vour
show and people expect a lot. Let’s show up the Agries,
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It will be a matter of much interest to both our undergradu- ‘
ates and our alumni to learn that the College of Engineering has
recently greatly extended the courses in Highway Engineering,
so that hereafter the work in this department will be more in
keeping with the importance of highway work to the state.
The new work will inelude not only advanced courses in the
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theory of highway construction, but also laboratory courses for
the testing of materials. One course has been arranged espe-
clally for agrieultural students. For this work the University
has equipped a new Highway Engineering Laboratory with all
the neeessary apparatus required for the testing of both stone
and bituminous materials, All of the physical tests will be made
in the new highway laboratory in the Engineering Building,
while the chemical tests will be made in the Chemical Engineer-
ing Department. The department will be, as hitherto, in charge
of Professor L. S. Smith. These courses, while intended pri-
marily for Civil Engineers, may also be elected by students in
any other university course. A complete statement of these
courses is the subject of a new University bulletin, which will
be distributed the present month.

The developments of the past few vears seem to make certain
that Highway Engineering is destined to be one of the most im-
portant lines of future engineering work. The failure of thou-
sands of miles of so-called good roads in certain eastern states,
due to lack of proper expert supervision, has shown clearly to
the country the great importance of the Engineer, both in de-

signing and in superintending country highways and city pave-
ments.

The faculty gave the engineering students a splendid mixer at
the engineering building the middle of last December. Many
new and interesting stunts were given, but the most enjoyable of
all were the “‘take-offs’’ on the various ‘‘Profs.”” The erowd
gathered in the Auditorium where slides were thrown on the
sereen illustrating the “‘take-off’” which was being sung by a
double quartet. Perhaps the most pleasing of these are “‘Bill
Kinne Rocks the Cradle,”” and “‘Thorky runs the Heating
Plant.”’

Here is the whole jingle.

1. Listen while we sing a rag, And the smoke goes up the
For it's all about the U, chimney just the same.
And the smoke goes up the

chimney just the same: 2. Studes that come to study law,

If our verses make you glad, How our hearts go out to those,

That’s just what we want to And the smoke goes up the

do, chimney just the same.
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For they
jaw,
What's behind it no one knows,
And the smoke goes up the
chimney just the same.

learn to wag their

. Agrics have an easy life,

For they're up at four a. m.
Making smoke go up the chim-
ney if they Kin;
That would never do for us,
For we always hate Big Ben,
With his ting a ling a ling
a ling a ling.

. Those that get their's through

the mail,

For their emblem have the
stamp,

And Dean Reber is their

patron saint you see:

After every foot ball game:

They all have the writer's
cramp

From the rooting that they’ve
done for Varsity.

. Home KEconomy's the course,

Where they study Irish stew,

And they learn to boil the
water for the tea?

O we like the pretty cooks and
And we like the cookies too

Lady fingers are our greatest
specialty.

. Best of all the engineers,

We are loyal men and true,

And the smoke goes up the
chimney just the same.

Work with hand and heart and
head,

And we work each other too,

=

7. Dean Turneaure’s

Work’s the only thing we've
had here since we came.

a kindly
man,

And our profs are kindly men,
And the smoke goes up the
chimney just the same:
Just the same we notice that
When the finals come again,
Poor old frosh goes rolling
homeward sad and slow.

8. Regents built a heating plant,

For to warm us through and
through,

When the frost is thick upon
the window pane,

Torky runs the heating plant,
And its run efficient too,

BUT the smoke rolls out the
chimney just the same.

9. Bachelor’s lives are gay and

free,

For they have no yoke to bear,

But the married man is busy
all the day:

Now there’s Christie and Bob

Disque,

Who have no domestic care,

BUT Bill Kinne rocks the
cradle night and day.

10. When the seniors go away,

For to take their yearly trip,

Visiting engineering plants,

There is little that they miss
in every sight?

But the things they see all day,

Are not in it with the things
they see at night.
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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,
Frank G. Brown Vice-Pres. H, L. Moseley E. B. Steensland
M, C. Clarke, Cashier
Transacts a general banKing business. Issues letters of credit and
travelers’ checks, good in all parts of the world.

LET W
THE PHOTOART HOUSE

be
YOUR MECCA

For Everything Photographic
Always a complete stock of everything worth while
THE PHOTOART HOUSE

Wm. J. Meuer, '10 President
{ 212 State Street - - - - - - - - - 4 Telephone 22

When you are looking for that ‘‘College Suit’’
do not overlook us! You will find here all the latest
““College’’ styles, and at prices to suit every “stude.”

E. C. Tetzlaff Co.

Phone 2211 228 State Street

$25 A thtle thk and a Big Guarantee $60

The Only Practical, Popular Priced Vis-
ible Typewriter
The new improved Blickensderfer is the only wear resisting
efficient, portable typewriter now on the market, It is easy
to operate, typewrites perfectly, possesses features unknown
to other typewriters, is compact and durable, interchangea-
ble type, with special characters to suit any class of work.
GUARANTEED TEN YEARS

Send for catalog with special terms and prices to students,
Blickensderfer Mfg. Co., oo

Kindly mention The Wisconsin Engineer when you write.
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Parsons Printing and
Stationery Co.

Dane County Agents for the
American ($35.00) Adding Machine

24 N. Carroll St.

THE PANTORIUM COMPANY
“The House of Quality”

Inour elegant new quarters at 538 State, and with our many

new and modern machines, we are able to do the most satis-

factory cleaning, pressing and tailoring, We invite you to

call or send us a trial order. We are confident that once our

customer you will always be our customer.,

We Deliver on Hangers

The Pantorium Company

Established 1854

Conklin & Sons Company
Coal, Wood and Mendota Lake Ice

Cement, Stucco, White Lime, Hair & Sewer Pipe

Main Office: 24 East Mifflin St.

NOTICE

We carry a complete line of high-grade Machin-
ists’ Supplies and all classes of Mechanical Tools.

NO SPECIAL SALES

We sell at retail any article in our store at Whole-
sale Prices.

Western Iron Stores Co.
Phone Grand 1246

135 Second Street = = MilwauKkee, Wis.

Kindly mention The Wisconsin Engineer when you write.
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Bearm S

Give Greater Speed g
and Stability to the ey

L.C.Smith & Bros.Typewrlter

( Ball Bearing, Long Wearing )

p Every
typeface
strikes the exact
Ball

Because of ball bearing typebars, the keys respond as readily
as perfect piano keys. The capital shift works with equal ease
—no lifting of a heavy carriage but simply shifting the light
typebar segment, thus insuring absolute accuracy.

No fingers can move too fast for this machine-—there isn’t one
de[aying movement from *‘ Salutation”’ to *‘ Signature.”” Instead of
expensive and awkward attachments, all change controls are
connected with keyboard—including shift key, shift lock, space
bar, back spacer, ribbon key.

Another advantage—this machine is complete in itself for all
kinds of work: tabulating, billing, large envelopes, cards or
paper as narrow as a postage stamp.
MAIL THIS COUPON CHECKING THE KIND OF WORL. YOU HAVE TO DO:

Gentlemen :—I am interested in a Typewriter for

(] General Correspondence [] Card Writing [] Billing
[0 Tabulating [J Label Writing

Name

A(ldre\as

= To L. €. SMITH & BROS. TYPEWRITER COMPANY
N Syracuse N. Y.
= . 413 Milwaukee St.,
. Milwaukee, Wis.
=S | []
= Benmuil
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The College of Mechanics and
Engineering

of the

University of Wisconsin

offers four and five year courses in

Mechanical,

Electrical,

Civil,

Chemical and

Mining Engineering and
Applied Electro-Chemical Eng'rg

The regular University bulletin or spe-
cial bulletins dealing with particular sub-
jects may be obtained on application to

W. D. Hiestand, Registrar

Madison, Wisconsin.

Kindly mention The Wisconsin Engineer when you write.
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Stop
At Al’s

for a box of those famous Chocolates

Schwoegler’s

THE ! STEEL
RELIABLE JUNIOR UFK/” MEASURING TAPE

FINEST CONSTRUCTED—MOST CONVENIENT—NEATEST
VEST POCKET LONG STEEL TAPE ON THE MARKET
T 25 ft. weighs only 3 ounces
50 ft. only 5 ounces comp.

Quarter inch steel tape with In-|__
stantaneous Readings; in 25 ft.
to 100 ft. length. Hard leather

case with double folding flush Length Dismater
handle, opened by pressing on 25 f1. 214 in.
opposite side. 50 ft. 24 in.

i Marked feet, inches and sixteenths
or marked feet, 10ths and 100ths
accurate and durable

Saginaw, Mich.

HE furmn fPuLe (Co
New York

CHOCOLATES

40c will bring 1 1b. | To Your

75c will bring 2 lbs. (
$1.00 will bring 3 lbs. DOOT

KEELEY'S OLD FASHION CHOCOLATE CREAMS -

The finest chocolates in the world for the price. Try them.
KEELEY'S “PAL.” . 8 " . Madison

Milk Ice Cream
Butter
Zilisch Pure Milk Co.
629 West Washington Ave. Telephone 979

Kindly mention The Wisconsin Engineer when you write.
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Just Before Retiring

Drink a cup of Hot Malted Milk, prepared by simply
stirring two heaping tablespoonfuls of Horlick’s Malted
Milk in a cup of hot water.

It induces sound refreshing sleep, so restful after physical
or mental effort.

It’s Delicious, Invigoroting, Nourishing
Easily Prepared—FEasily Digested

At all fountains, or get a package from your druggist and
prepare it yourself for use at any time when you need a
convenient, nourishing lunch.

Insist upon Original—Genuine

Horlick’s Malted Milk

Try This on Your Slide Rule

The New K. & E. Polyphase-Duplex Slide Rule solves with

one setting of the slide, expressions of the type: —

N =, : N b. XN=mwx a b ¢ X= my/sina
a: b.e, e :

i W . a? b N=bhy%c

X_a.i_f X =a*. b%e¢?, N="_ T

and scores of similar formulae. This latest addition to our com-
plete line of Slide Rules deserves the attention of every Engineer
and Student who uses the most efficient tools,

S L0 I T Lk
R o ; S
bkt b s
el LI 3 i
L AL A R P full I
s e NPTy FETT TS | (WP | I k) 1 1o

Send for our new Circular, “The Polyphase-Duplex Slide Rule”

Drawing MaTERIALS KEU':':EI_ & ESSER CO HICAGO
MATHEMATICAL aND . ST. LOUIS
SurvEYING

INSTRUMENTS NEW YORK General Office and Factories SANFRANC!SCO
MEeasuring Tares 127 Fulton St. HOBOKE"' N.J. MONTREAL

Kindly mention The Wisconsin Engineer when you write.
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A Day with
Edison

What more delightful than to
spend an entire day with this wonder-
ful man who has given us the electric
light, talking machine, motion pictures
and ‘‘talking movies''? Mr. W. H,
Meadowcroft, Edison’s life long friend
and personal secretary, presents such an
opportunity in

POPULAR ELECTRICITY

AND THE

WORLD’S ADVANCE
for December

His interesting article with original
photographs gives an intimate view of
the great inventor in his study, labor-
atory, shop and test room. You get a
glimpse, even, of his wonderfully interest-
ing mail, read the freakish propositions
submitted and see how he handles in-
numerable difficult situations. You
wonder at the things he does and how he
makes every second count.

And this is only one of the

200 Subjects

embellished with

200 lllustrations

in this issue. The most fascinating
articles and photographs from all over
the world covering

Motion Pictures— Invention—
Electricity— Current Events,
Travel— * Etc., Etc.

128 pages of delightful entertainment
awaiting youin Popular Electricity and
the World's Advance for December

15¢c a Gopy

Get it Today From Your
Newsdealer

If he cannot supply you send us his
name with 15¢ for a copy postpaid

POPULAR ELECTRICITY PUBLISHING CO.
350 No. Clark St., Chicago, I,

FOR SALE BY

George M. Soehnlein
412 FEast Wilson Street

Sumner & Crampton

Professional Cards

Clinton B. Stewart
cAssoe. M. A Soc. C. k. Mem. West Soc. Fngrs
Consulting Hydraulic Engineer
Water Power Water Supply Drainage

206 Wisconsin Bldg., Madison, Wis.

DANIEL W. MEAD

CONSULTING
ENGINEER .

MADISON, WISCONSIN

ALVIN E SMALL

RC

ELLSWORTH BLOCK
MADISON WIS,

PHONES: OFFICE 242
RES. 2615

¢arl Chomas
Photographer

THE ARNOLD (JOMPANY

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

CHICAGO

Kmdly- _m_é;ation The Wisconsin Enjéneer whm,};u write.
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Past the Experimental Stage

When a Portland Cement has been made in the same mill
and from the same quarry for fifteen years: when it has
been used in work of the greatest magnitude; when it has
been specified and used by engineers and architects of
world-wide reputation; when it has successfully stood every
quality test, it should be sufficient evidence that such a
Portland Cement can be depended upon. Such a brand is

i@aiac@g@ AA P @

We have several interesting books, copies
of which may be obtained by addressing
Department 102, Weshall be zlad to answer
inquiries concerning the different phases of
concrete construction.

Chicago Portland Cement Company
30 North La Salle St., Chicago, Ill.

J. U. C. MeDaniel, Sales Manager

HONORBILT
SHOES

Mayer Honorbilt Work Shoes are made for the hardest kind of use. They
are stont and sirong, made from thoroughly seasoned, extra durable leather, with
heavy oak-tanned soles, solid counters, double leather toes, and double rows of
stitching.  No matter how hard on shoe leather your work is, they will give you
lasting service. These splendid work shoes look well and fit well too—they are not
awkward or clumsy—don’t tire or cramp g
your feet. They are built on honor, to
meet actual working conditions,

CAUTION— Be sure to look for

the Mayer trademark on the sole.

o i
i NZh
PORTLANU / <
\! CEMENT

We make Mayer Honorbilt Shoes in
all styles, for men, women and children;
also Drysox Wet Weather Shoes, Yerma
Cushion Shoes and Martha Washington
WA, Comfort Shoes.  1f your Dealer
v, A\ does not handle them, write us.

=75/ F. Mayer Boot & Shoe Co

HONORBILY Milwaukee, Wis. |
-

Kindly mention The Wisconsin Engineer when you write,




Phone 1500 for
“Dan D”

to get your

Cleaning and Pressing

Cardinal Dye Works

623 University Ave. - Madison, Wis.

Morgan’s

Pool and Billiards

Everything New

Morgan Bros. 534 State

Wisconsin Barber Shon

MILLER
SIPHONS

for

Flushing Sewers

and

Sewage Disposal Controls

Pacific Flush Tank Co.

Chicago- - - - - New York

SPECIAL
COMMUTATION TICKETS
Good for Laundry or Dry Cleaning

WE AIM TO GIVE HIGHEST GRADE WORK.

3F Laundry Co.

Phone 4000

Stop in on your way up town or to school and get acquainted.
We will surely try and please you.

Otto F. Boucher, 716 Univers_ity i-\ve._

SAMSON SPOT CORD

The spots on the cord are our registered trade mark

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

SAMSON CORDACE WORKS

BOSTON MASS

Freshmen!

Ask one of the older students where the best restaurant in town is,

Charlie’s

We lead, the others follow, the fastest service, and the best food.

they will all tell you

Open till 7 P. M.

425 State -

Kindly mention The Wisconsin Engineer when Y01 write,




Motor Starts With Push on Pedal,
Wheels on Ground, Riderin Saddle

Motorcyclists have long felt the need of a positively efficient means of starting
a motoreycle. A means which would make it unnecessary to find a smooth hard
level spot and drag, lift or lurch the machine onto the stand for starting. The
Step-Starter on the 1914

HARLEY-DAVIDSON

eliminates this. The rider remains in the saddle leaving hoth wheels on the
ground, gives either pedal a downward push and the engine begins to throb.

In case of back-firing, as sometimes occurs when the magneto is too far ad-
vanced, or the throttle is too wide open, the Harley-Davidson Step-Starter auto-
matically disengages itself, thus eliminating injury to the starting mechanism.

The Harley-Davidson Step-Starter is an efficient starter. One operation turns
the engine over enough times to start it; takes care of an accidental back-kick
and can be operated from either side of the machine.

The Harley-Davidson is today the only motorcycle on the market with the
combined advantages of foot-boards, pedals and an efficient starter. Other impor-
tant improvements of the 1914 Harley-Davidson are: Selective Type of Two-Speed,
Double Control of New Harley-Davidson Brake, Double Control of Free Whee!,
Folding Foot Boards, Ful-Flotcing Seat, and many other improvements.

Write for our 1914 catalog giving full details of these and forty other improve-
ments.

HARLEY-DAVIDSON MOTOR CO., 622 ¢ St., Milwaukee, Wis.

Producers of High Grade Motorcycles for over 12 Years
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