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Works of the General Electric Company at Schenectady, N. Y., com- 
prising 100 large factory buildings and 50 smaller ones. 

Largest Electrical Manufacturer 
in the World 

The most extensive engineering and 
manufacturing resources in the world en= 

‘able the General Electric Company to pro- i 
duce completely developed apparatus and 

accessories for the generation and trans- 

mission of electricity and its application 

to all lighting and power purpose : : ; 

The four factories of this company 
cover a large portion of nearly 500 acres 
of land and contain over 7,000,000 square 

feet of floor space. In all, 30,009 wage 

earners are employed. 

I 

Principal Office: Schenectady, N. Y. 
2423 
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J —— Machine Tools 
i al of every description 

me i ky Niles Cranes 

fm ©) Bo), Bement Hammers 

dies sa | ae 

a eke §=Pond rrr Lathe 
Be Owe oe oe ae . . 

. - Hydraulic Machinery 
22in h Motor Driven Slotter 

NILES-BEMENT-POND-CO.., ili Broadway, New York 
Chicago Office: Commercial National Bank Bldg. 

ID Sece 
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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THE ARNOLD ((OMPANY 
ENGINEERS~ CONSTRUCTORS 

ELECTRICAL — CIVIL — MECHANICAL 
18) LASALLE STREET 

CHICAGO 

Deepest Mine Pump in the World 
“Made in Milwaukee” by “Prescott” 

Pumping Machinery for All Services Condensing Apparatus for Power Plants 

eiog . : iL 

AD. Wee ee. 
4 PS, eer 4 (Se Sj alie ae OG R ace 

ee = See ee 

Illustration shows Prescott Corliss Mine Pumping Engine, installed 2200 feet 

below the surface and discharging water from this depth in one straight lift 

Fred M. Prescott Steam Pump Co. 
MILWAUKEE 

Kindly mention The Wisconsin Engineer when you write. 7
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/ Drawing Inks Emancipate yourself from 
Eternal Writing Ink the use of corrosive and 

1 9 Engrossing Ink || ill-smelling inks and adhe- 
i | S Taurine Mucilage || sivesand adopt the/iggins 

ea Photo Mounter Paste |) Inksand Adhesives. ‘They 
at Deeaeperemne | ere tea uy ey are so swoet, clean, 

4 Office raste | well put up, and’ withal 
Pucaanel Vegetable Glue, Etc. || so. efficient’ For home, 
fSAme rican: 4 m . . offiice, or school use they 

(ie 25 AretheFinestand BestGoods oftheirkind «ar positively the est. 

| At Dealers Generally 
CHAS. M. HIGGINS & CO., Manufacturers, 

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

ip 

Broad and Arch Streets, Philadelphia 

LESSEES, OPERATORS AND BUILDERS OF 

GAS WORKS 

Largest Builders in America of 

CARBURETTED WATER GAS PLANTS 

Sole American Builders of the 

STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS APPARATUS 

TAR EXTRACTORS FOR CARBURETTED WATER GAS 
GAS ANALYSIS APPARATUS PHOTOMETRICAL APPARATUS 

STRAIGHT STAND PIPE SYSTEM FOR COAL GAS RETORTS 

WASTE HEAT BOILER RECORDING GAUGES 

HYGROMETER STRAIGHT STAND PIPE CLEANERS 
METERS FOR REGULATING AIR AND STEAM 

SUPPLY TO WATER GAS APPARATUS 

rR Hie 
ev a Po 

a 

Knowledge of grinding and grinding 

Ny AAT Fi iN wheels leads to larger production and 

Nous) grinding economy. It also leads to the 

LEIS use of Norton Grinding Wheels. 
a 

New York NORTON COMPANY, 
Chicago 

Niagara Falls Worcester, Mass. 

_ “Kindly mention The Wisconsin Engineer when you write.
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: ° ° Flake Graphite Lubrication. 
The part that flake graphite plays in modern lubrication 
makes it_worth while to familiarize yourself with the 
subject. The Dixon Company have several booklets on 
this subject explaining both the theory and practice of 
flake graphite lubrication. These are sent free on request. 

Joseph Dixon Crucible Co. Jersey City, N. J. 
eS 
wee 

Engineers and Contractors 
who specify nothing but the best recognize the superior 
qualities of ‘*Chicago AA’’ Portland Cement and 
are recommending and using it in all work requiring a 
strictly high grade Portland. 

“CHICAGO AA” is widely known as 
THE BEST THAT CAN BE MADE 

HIGHEST QUALITY 
It is always reliable, absolutely uniform and fully guar- 

anteed to meet the requirements of the Standard Specifications. 
“CHICAGO AA” 

Factory at Oglesby, near La Salle, Ill. 
Ew LO 

CHICAGO PORTLAND CEMENT G0 a . hn, 2 

108 La Salle Street = ally S|} 
NL) aS 

CHICAGO CV REE S 
(Instructive booklet free on request) Arcagy We 

1,250.000 Bbis, Annually 

C (SL uiainie:.. 

C2 \ 

LS (@)i ster Tares AND RULES 
CS é ARE INDISPENSABLE FOR ACCURATE WORK. 

~ Nt  THE LUFKIN feULe Co. 
FOR SALE EVERYWHERE, Saginaw, Mich., U.S. A. 
SEND FOR CATALOG Winder Eng. 
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The P. & W. Wertical Surface 

| Grinder 
i _ The Machine That Marks a New 

, Mm, ‘ia SOS Epoch in Surface Reduction. 

| : ’ 4 () 10 to 25 times faster, more accur- 
Ne , ate and more economical than milling. 

ala eee at Works directly on the rough and | ——stes ———- g 
Se —«bardened™ casting or forging and 

( 7a Qa grinds uniformly to within 0.0002 
(4 f j inch. 

gue Grinds and polishes at the same 
- os ee operation. 

See nes Write for book ‘‘Grinding, Not Milling’’ 

Everything in Precision Machinery and Small Tools 

PRATT & WHITNEY CO., HARTFORD, CONN. 
111 BROADWAY, NEW YORK 

Chicago Office: Commercial National Bank Bldg. 

KEVUFFELS ESSERCO. 
OF NEW YORK 

Drawing Materials and Surveying Instruments 
111 East Madison Street, Chicago 

GP Coe Instruments of precision for Engi- 
L\ 3 a neering and Surveying. 

at ae ey se Paragon Drawing Instruments are 
ee J pi iSzan the very best made. K. &. E. Duplex 

Ness \ and Patent Adjustable Mannheim 

f |i Slide Rules. 

SS Our Patent Adjustable Slide Rules are 

Eps “ recommended by all Engineers familiar with 
dae e the use of Slide Rules as the best and most 

—— accurate. 

CATALOGUE ON APPLICATION 

Repairing of Instruments Promptly Executed. 
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WwW ESTON STANDARD PORTABLE 
DIRECT CURRENT 

VOLTMETERS, AMMETERS and 

gS Millivoltmeters 

No VS Voltammeters 

L ea Ve ‘ Milammeters 

mo Vf a / Ohmmeters 
" er eeS on Galvanometers 

Ground Detectors 
Morel 

Standard Portable Dirt Cited Voltmeter and Circuit Testers 

Our Portable Instruments are recognized as the Standard the 
world over. Our Voltmeters and Ammeters are unsurpassed in 
point of extreme accuracy and lowest consumption of energy. 

WESTON ELECTRICAL INSTRUMENT CO. 
Main Office and Works, Waverly Park, Newark, N. J., U.S.A. 

New York Cffice, | 14 Liberty Street 
San Francisco: 682-684 Mission Street 

BERLIN—Weston Instrument Co., Ltd,. Schoneberg. Geneststr, 5. 
LONDON—Audrey House. Ely Place, Holborn 

PARIS, FRANCE—E, H. Cadiot, 12 Rue St. Georges. 

EUGENE DIETZGEN CO. 

Manufacturers 

Surveying and Drawing Instruments 

Mack Improved Slide Rule 

Automatic Adjustment 

Accurate Rapid Reliable 

Everything for Field and Office 

CHICAGO NEW YORK SAN FRANCISCO 

NEW ORLEANS TORONTO PITTSBURG 

- Kindly mention The Wisconsin Engineer when you write. a
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| Cn the Engineering Student: 

What will you do? You should select the special 

} branch of practice which you will enter at least a year be- 

fore graduating. But you cannot do this unless you post 

yourself on the news of current practice. Early in your 

college course you should become a subscriber to Engi- 

neering News; it gives you an extra course. 

Get a position and hold it by practical knowledge and 

ability. Practice contains much that you do not get in the 

class room. You will find it in Engineering News. 

Engineering News is the most ably edited and the most 

widely quoted technical journal published. The year’s 

copies contain nearly 2,000 pages of text relating to Engi- 

neering progress in all parts of the world, amply illustrated 

with photographs and drawings. 

Your bound volumes of Engineering News will, in after 

years, be a valued record of theoretical and practical infor- 

mation. 

A sample copy sent free on request 

Special subscription rates to students 

SEND FOR A CATALOGUE OF ENGINEERING BOOKS 

THE ENGINEERING NEWS PUBLISHING CO. 

220 BROADWAY, NEW YORK CITY. 

«Kindly mention The Wisconsin Engineer when you write.



The Wisconsin Pnagineer ix 

iii 

C. L. BERGER 
& SONS 

~~ . SPECIALTIES 

SOA low Precise 
HIN, ) Instruments SAMUEL HARRIS & CO. (Sonea a WADERS Jee forRailroads, 

WMS, iehiways, FINE TOOLS 
Wai ll ee AO i 7 ey A Bridges, and FOR ALL WORK Wy ~ uy all kinds of 

AK =e Civil Bngi- DRAWING INSTRUMENTS 
ui ein iat yf Ey neering. SS x) Largest 

See iy variety i 114 & 116 NORTH CLINTON STREET 
ge styles and 
Seah ” sizes. CHICAGO 
Sia ED» “ime E LW) SIX WRITE FOR 

hig? SAA CATALOGUE 

37 WILLIAMS STREET 

BOSTON, MASS. 
iis 

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

Bb Gap FS 
SU. ites aa SEPT OD 

Continuous Joint Weber Joint Wolhaupter Joint 

THE RAIL JOINT CO., vsyMedieg arse 
Makers of Base Supported Rail Joints for Standard and Special Rail Sections, 

also Girder, Step, or Compromise, Frog and Switch, and Insulating Rail Joints, 
protected by Patents. 

Sn sw 
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or 

Special Rates To 

Engineering Students 

On the Leading 

| Engineering Papers 

Electrical World 
Engineering Record 

Electric Railway Journal 
These papers are all published weekly. 

Regular rate $3.00 a year for each. 

They are the standard authorities in the fields 

of electrical engineering, civil and mechanical 

engineering, and electric railroading. 

Write for Student Rates 

and Sample Copies 

McGraw Publishing Go. 
239 W. 39th St. NEW YORK, N. Y. 
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PROFESSIONAL CARDS 

CLINTON B. STEWART FERD. L. KRONENBERG 

Assoc. M.Am.Soc.C.E. Mem. West. Soe.Engrs. 

Consulting Hydraulic Engineer ARCHITECT 

Water Power Water Supply Drainage 

206 Wisconsin Bldg., Madison, Wis. Re pi Madison, Wis. 
a sr cee 

DANIEL W. MEAD | J. O. GORDON & SON 

| 
CONSULTING | Architect 

ENGINEER... | 

MADISON, WISCONSIN Wisconsin Block, Madison Wis. 

W. G. KIRCHOFFER 

CONSULTING EN@INEER | ALVAN E. SMALL 

Water Supplu, Water Works, Water ARCHITECT 

Power, Land Drainage, Sewerage | 

and other hydraulic work, FHONES: Ellsworth Block 

81 and 82 Vroman Bldg., Mapisoy, Wis. Res ai Madison. Wis, 

————<—<———$—$—_— 
Gi ae 

eee EFFREY 
i g + hea | w [2 COAL AWD ashes 
Wa SYA HANDLING systems 
| Nj as yy ee for Power Plants 

; i SN AWN ; Fully described in catalog Va23 TSS ABA Hite a A ! A x Elevating and Conveying 
ie eae an fi LP, | Systems 
F a a4 x oa. ad i ; } vhs , S for Handling Materials 
iD IW dw (; hy iY), NY of all Kinds 

l s BS & a | ES Catalogue Vd 81 
ee Aa a 

i i = ¥v pi Nt | a Complete Coal Mine Equipments 

oi a) = E 4 Electric Locomotives, Coal 

Bo Cutters, Drills, Car Hauls, 
ihe | of ae : | Coal Tipples, Coal 

a —__ Washeries, ete. 

COLUMBUS, OHIO 
NEW YORK CHICAGO ST. LOUIS BOSTON PITTSBURG 

DENVER KNOXVILLE MONTREAL, CAN, 

nn 
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Good Engi i ood Engineering, 

given a purpose to accomplish, uses suitable 

available materials, good workmanship, and a 

design which guarantees economy of opera- 

tion and durability. 

An example of this plan of working is shown in this illustra- 

tion of the steam end of the largest pump installed in the South. 

| 20,000,000 gallon triple expansion pump weighing 950 tons, 

| ff E 
a “ 

ae ian 
pleas a al ie 

2 ee ae ee 
| ee 

ew a) a 

Tustalled in Atlanta, Georgia, by 

‘WISCONSIN ENGINE COMPANY WISCONSIN ENGINE COMPANY 

Designers and Builders 

CORLISS, WISCONSIN 

Nindly mention The Wisconsin Engineer when you write.
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THE IMPROVEMENT OF STEAM PLANT EFRICLENCY 

WITH SPECIAL REFERENCE TO THE USE OF SUPERHEATED STEAM. 

Carr, C. Tiros, 

Professor of Steam Engineering. 

In the early part of the last century a well known writer in 

New England wrote a communication to an English engineering 

periodieal describing new machinery which was built at Newport, 

RK. 1, by John Babcock and Robert Il. Thurston, for one of the 

first steamboats that ever ran between Newport and the city of 

New York. This writer prefaced his description with a remark 

which has been often quoted, but which is nevertheless in error, 

to the effect that ‘‘even as Minerva sprang, mature in mind, in 

full stature of body, and completely armed, from the head of 

Jupiter, so the steam engine eame forth, perfect at its birth, from 

the brain of James Watt.*’? The fact is that James Watt was a 

yery great man and a great inventor. Tle was one of the in- 

ventors of the steam engine. THe improved in almost every es- 

sential particular the crude and wasteful steam engine which 

had been developed before he first directed his attention to the . 

problems of using steam. He invented the separate condenser, 

the fly wheel, the crank shaft, the centrifugal governor, the steam 

engine indicator and its operating mechanism, and the expansive 

use of steam. He outlined many of the thermal conditions most 

essential to economy of fuel, he invented the steam-jacketed 

eylinder, and he suggested to the well known inventor Horn- 

blower the use of niore than one cylinder in a single engine for 

the purpose of lessening the temperature range and therefore the 

wasteful condensation of steam in each cylinder.
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The only thing which Watt apparently did not think of, which 
has since become of great importance in increasing the economy 
of reciprocating steam engines, was heating the steam to a tem- 
perature above that of saturated steam at the same pressure; or 
what is generally called superheating the steam. 

The development of this feature of steam engineering dates 
back to about 1827, and the honor of the invention is claimed 
for one Becker, a mechanician of Strasbourg. He obtained a 
Freneh patent covering his invention. There have been many 
other claims made for the honor of first suggestion ; for example, 
in the Life of Richard Trevethick, of the Binner Downs Mines 
in Cornwall, it is stated that a Captain McGregor, in 1828, in 
order to compete with the record of an engine in a neighboring 
mine whose cylinder had been insulated with sawdust, built a 
brick jacket outside the cylinder of his engine and kept a fire 
burning in the space between the brick work and the cylinder 

wall. It is said that he increased the duty of his engine from 

41 million foot pounds to 63 million, per bushel (86 lbs.) of coal. 

Trevethick tested this engine, which had a cylinder 70 inches in 

diameter and made eight strokes per minute under 48 lbs. steam 

pressure, and found that by using five bushels of coal in 24 hours 
under the eylinder he reduced the consumption of coal for steam 

making from 108 bushels to 67 bushels for the same work. This 

represented a saving of 33 per cent. 

John Ericsson is said to have experimented in about 1834, but 
no records are at hand regarding his results. Longridge ex- 
perimented with superheated steam at low pressures in 1845. 

A patent on a steam superheater was granted in 1851 to one 

Rafford in France. The great scientist Faraday did extensive 

work in investigating the possibilities of using superheated steam 

He was apparently stimulated in this work by the British Board 

of Trade. Tt was feared by that body that at the temperatures 

proposed for superheated steam dissociation of the steam would 

take place, and that dangerous explosions would follow, from the 

presence of free hydrogen and oxygen. Faraday fully investi- 

gated this matter, and was able to convince the authorities that 

such danger did not exist. 

To the great Alsatian scientist, G. A. Hirn, undoubtedly be- 
longs the honor of the first invention of practical means for su-



Improvement of Steam Plant Efficiency 3 

perheating steam. A patent granted to him on Noy. 12, 1855, 

describes a ‘‘Ilyper-thermo Generator,’’ formed of a group of 

tubes placed in the middle of the gases of combustion, hot enough 

to impart to the steam a high degree of superheating. 

From 1860 to 1870 superheating was principally confined to 

marine work; the pressures used were from 20 to 60 lbs. by 

gauge, and in certain cases very high degrees of superheat were 

used. ‘The gain in economy obtained at that time is stated at 

from 20 to 30 per cent. Probably no work ever done on this 

subject has been of greater value in the development of super- 

heating than that of Chief Engineer Isherwood of the U. 8S. Navy. 

Tn 1863-4 he tested the engines of the steamer Eutaw, which had 

puppet valves and were fitted with Stevens’ adjustable cut-off. 
He reported a gain in economy of 18 per cent in steam and 15 

per cent in coal. Isherwood suggested that superheating be lim- 

ited to 100 deg. I. because of possible injury to materials of the 

engine. 

From the first application of superheated steam two important 

results, diametrically opposed to each other in desirability, have 

been noted. The first result obtained, and that desired, was in- 

crease of economy in fuel. The second and accompanying result 

was interference with the satisfactory mechanical operation of 

reciprocating engines. Excess of superheating carbonized lu- 

bricating oils, caused deformation of cylinders, valves, pistons 

and other parts, destroyed the packing in stuffing boxes, and ac- 

celerated general deterioration of parts subjected to the high 

temperature steam. Hence the return, or change, about 1868, 

from superheating to extensive compounding of engines, the use 

of higher steam pressures, and to steam jackets, ete., in order to 

obtain satisfactory economy without the use of high temperature 

steam. It was necessary to reduce the degree of superheat, and 

in general superheating was discontinued, as the gain due to very 

low degrees of superheat was found to be relatively small, and 

the expense of maintaining superheaters high. 
But the desire for a high initial temperature has always lin- 

gered in the minds of engineers, since Carnot pointed out the 

limits of maximum efficiency of heat engines as depending upon 

temperature range of the working substance. For many years 

following the unsuccessful attempts to use superheated steam,
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the high initial temperatures desired were sought by the use of 

unsuperheated steam of high pressure. The increase of pressure 

| involved additional weight and expense of engines and boilers. 

| and increased liability to accidents. The gain due to increasing 

| steam pressure reached its limit late in the 1890’s, and engineers 

began again to turn their attention to superheating. The de- 

velopment and adoption of the steam turbine is principally re- 

| sponsible for the great increase in the use of superheated steam 

| during the past ten years. The absence of rubbing surfaces, . 

with the exception of external bearings which do not come in 

contact with the steam. has made it possible to use at least mod- 

erate degrees of superheat; but it has been necessary for en- 

gineers to bring into use methods of design and to develop ma- 

terials, especially suited to superheated steam, in order to use 

it with any degree of satisfaction, even in turbines. 

The result of nearly a century of experimenting with high 

initial temperatures, produced alternately by using superheat 

and by using high steam pressures, has for the present resolved 

itself into the acceptance of moderate steam pressures, from 150 

to 200 or 250 Ibs. per square inch, and moderate superheat of 

from about 75 deg. F. to 150 deg. F. With these conditions a 

kilowatt hour can be delivered at the switchboard for about 1.60 

to 1.75 Ibs. of coal, and a steam consumption of from 13 to 15 lbs. 

per K.W. hour. It is generally conceded that superheating the 

steam causes a large part of the increase of economy, and it is 

interesting to consider the probable causes of the increase in 

economy due to superheating. Whether the economy ensues be- 

cause the steam is hot and a high initial temperature tends to 

inerease thermal efficiency. or whether it is because the steam is 

dry for a considerable period of time after it reaches the engine, 

js perhaps not so important a question to have answered as is 

the more immediately practical question, Tlow much does this 

superheated steam cost at the coal-pile? The latter question de- 

pends for its answer upon at least two factors, namely, the spe- 

cific heat of superheated steam, and the expense of installation 

and imaintenanee and the efficiency of superheating apparatus. 

T will review briefly some of the recent theories which have been 

advanced in explanation of the increased economy due to super- 

heating steam, and in doing so will make use of several articles
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and reviews which have recently appeared in technical pub- 

lieations. 

The data that are available as to the definite amount of saving 

to be effected by the use of a given degree of superheat, are up 

to the present time either insufficient, or else they have not been 

analyzed with suflicient consistency to enable one to state posi- 

tively what gain in thermal efficiency can be obtained by the use 

of a given steam temperature. Analysis of a large number of 

carefully conducted experiments in Europe, where superheating 

has been employed much more extensively than in this country, 

shows that with the best types of reciprocating engines, 1 per 

cent saving results for each 5 to 6, or perhaps 5 to 7, degrees 

of superheat. It appears also that with steam turbines and loco- 

motives, 1 per cent gain in economy is obtained for each 8 to 10 

degrees IF. of superheat. But in making such statements it is 

necessary to start with a knowledge of the conditions under 

which the steam works in the particular engine considered. The 

following quotation from ‘‘Power and the Engineer”’ illustrates 

this point: 

“Suppose that an engine is wastefully using wet steam; that in or- 

der to increase the economy, superheating is adopted, but no other 

= change is made. A saving of thirty per cent. may result. If, however, 

the engine had previously been economical, working with steam as 

. nearly dry as possible, then the saving might not have been more than 

say 10 per cent. This is a very important point. The benefit derived 

from moderate superheating will depend largely on the initial quality 

of the steam. The dryer the steam is initially, the smaller will be the 

percentage of saving due to the installation of superheating apparatus. 

The gain that will be attained by adopting 100 degrees superheat, for 

example, in an engine which formerly used unsuperheated steam, will 

be much greater than that obtained by increasing the superheat in the 

same plant from 100 up to 200 degrees. That is, it seems probable that 

the gain will be represented by a curve rather than by a straight line. 

It is highly desirable that tests should be made with such analysis as 

this in view. The first increment of temperature is effective in drying 

the steam that would otherwise be somewhat wet upon reaching the 

engine or turbine. The higher increments of superheat cause the 

steam to remain dry during a considerable portion of its path through 

the engine. The result of both these conditions is a saving of steam. 

It seems probable that the increased thermal efficiency due to super- 

heating would reach a limit beyond which it would not pay to super- 
heat, even if the question of maintenance did not enter in to prevent.
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excessive superheating from being practicable. The higher the super- 

heat the larger must be the superheater; and the transfer of heat from 

one hot gas to another, through metal, is a slow process. High super- 

heat demands large surface exposed to hot gas or to radiant heat. But 

recent experiments have shown that in order to obtain high efficiency 

of heat transference, both the steam and the hot gases from the fur- 

nace must travel at high velocity. This fact increases the length of 

the path necessary for the steam and gases to travel, and therefore 

calls for extensive heating surface and long steam passages. However, 

the best modern practice in boiler design calls for a large amount of 

work to be done by each square foot of heating surface. But this ap- 

plies to the boiler itself, and not necessarily to the superheater. A 

very large number of German and French steamers have been fitted 

with superheaters, and a number of American ships use superheated 

steam. The claim is made in general that a saving of about 20 per 

cent. in fuel is the result. But fifty years ago as much as 25 per cent. 

saving was obtained in Cunard steamships, and still superheating ap- 

parently did not pay. However, improvements in design and material 

have been made in recent years to such an extent that greatly in- 

creased durability and compactness have been secured, and superheat- 

ing has been put upon a sound commercial footing.” 

While this is so, and while designers have attained consider- 

able success in providing for the deteriorating effect that super- 
heated steam has upon many of our materials of engineering, 

many cases of failure in pipe lines, valves, fittings and the like, 

are reported from time to time by those in charge of plants using 

superheated steam. It appears that cast iron fittings, for ex- 

ample, frequently show cracks after six months or even less of 

service, and that castings grow in length and otherwise change 

dimensions, due to repeated exposure to high temperatures. 

Valves get to leaking, and their seats become loose or crack. Ap- 

parently some materials become weak in spots, due to superheat- 

ing, and this leads to deformation of lines of piping. Cracks ap- 

pear in flange connections. The question has frequently been 

brought up, Should cast iron be used at all for superheated 

work? Steel is a good substitute in some respects, but frequently 

unreliable. Steel valve-bodies get to leaking. The porosity is 

often and perhaps generally initially present in the casting, and 

is not initiated by the superheated steam. When steel fittings 

are under test, if they are rapped with a hammer, faults fre- 

quently appear. It seems that if faults do exist initially in a 

steel casting, they are more likely to develop into dangerous de-
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fects when used with superheated than with unsuperheated 

steam. ‘This seems to apply also to cast iron fittings, superheated 

steam apparently bringing out the objectionable features of any 

defects that exist. It appears that the material known as gun 

iron is quite successful as a material for use in connection with 

superheated steam. This is simply a high grade of cast iron 

which was developed by foundrymen in the days of iron cannons. 

It is an iron having low silicon, low phosphorus and low total 

carbon content. Recent experience along this line has pointed 

out that a good iron for use with superheated steam would re- 

: semble this so-called gun iron in these respects. It is said that 

in Germany high grade cast iron has proved entirely satisfactory 

for use in superheated steam work, but it is probable that the 

iron used is of unusually good quality. The following analysis 

is given by Mr. A. S. Mann, and represents an iron said to have 

been successfully used during four years, with steam of 300 deg. 

F. superheat. 

SIMCOE + wasn a comncageeesyaes 6120 Per CEE, 

Sulphur ..........e cece eeeeeeeeeess 0.085 per cent. 

Phosphorus sissaves ce oreasvesevexe ss 0.890 per cent. 

Manganese .........eee.ecceeeseeees 0,480 per cent. 

Total Carbon ................e+e06-. 2.450 per cent. 

Combined Carbon ................... 0.170 per cent. 

Mr. Mann gives the following as practicable and satisfactory 

from the standpoint of the foundryman and the user: 

Silicon ...........eeeeeee025+. 1.40 to 1.60 per cent. 

Phosphorus .................. 0.02 to 0.04 per cent. 

Sulphur .....................+. 0.06 to 0.09 per cent. 

Manganese ................... 0.45 to 0.75 per cent. 

Total Carbon ................ 3.00 to 3.25 per cent. 

It will be noted that the percentages of silicon and phosphorus 
are low. 

Various mixtures of iron and steel, called ‘‘semi-steel,’’ are 
used in superheated steam work. It seems probable that steel 
castings will continue to be used, and such material, when free 
from the defects customarily found in it, is exceedingly satisfac- 
tory for superheated steam work. 

There is little reason to question the statement frequently 
heard. that the use of superheated steam is increasing. The ob-
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stacles which have been encountered have never been sufficient 

to blind engineers to the real merits of superheated steam, or to 

the fact that the cost of power production can be materially 

lowered by its proper use. It has from time to time been tried, 

but necessarily abandoned because of the difficulties encountered 

with the materials used in engines, boilers and pipe lines. With 

improvements which have been made along these lines, however, 

there is reason to believe that engineers will find it possible to- 

avail themselves of the advantages that certainly attach to the 

superheating of steam. 

The use cf superheated steam has progressed from the erude . 

attempts cited at the beginning of this article, to the quite gen- 

eral acceptation which it now finds, simply because improvement 

in fuel economy has so generally attended its use. Many at- 

tempts have been made to formulate reasons for the increased 

economy, but no generally acceptable and comprehensive theory 

seems to have been forthcoming. The following additional quot- 

ation from ‘‘The Engineer’’ of London sets forth with remark- 

able clearness, however, many of the considerations upon which 

a satisfactory theory of superheating must depend. 

“As a matter of fact, there are three general reasons given for the 

economy secured by superheating steam between the boiler and the 

engine. The first is that it prevents cylinder condensation, and so gets 

rid of the ‘missing quantity.’ The second is that by superheating steam 

its volume is greatly augmented; and the third is a combination of 

both. A fourth reason deserves mention here. It is that superheated 

steam is much more ‘lively’ than saturated steam. It flows more rap- 

idly through ports and passages, and as one result back pressure is re- 

duced. The late D. K. Clark found in his experiments that locomo- 

tives with outside cylinders, other things being equal, always had a 

sensibly higher back pressure than had those with inside cylinders, 

simply because the exhaust steam from the former was more sluggish 

than that from the latter. In the present day, engine drivers remark 

that whether fuel is saved or not, at all events there is ‘more life in 

the engine.’ It will be seen that it is not easy to eliminate the consid- 

eration of the question of activity, particularly from triple-expansion 

engines, in which the distances to be traversed are considerable, and 

the passages are crooked and somewhat contracted. 

If we take up the anti-condensation theory we find it very difficult 

to formulate any definite figures, because too little has been determined 

as to the nature and causes of initial condensation. Its amount varies 

in a way that really defies all calculations, and the most we can do
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is to provide a sufficiently high temperature to prevent condensation. 

So far, practice in this direction has been pure empiricism. The gen- 

eral rule is to make the steam as hot as it can be made without doing 

mischief, either to the superheater or the engine. Much depends on 

the nature of the oil used as a lubricant, and the rate at which the 

superheat departs. In many instances a superheat of 250 deg. F. has, 

it is said, disappeared entirely before the piston has made one-fourth 

of its stroke, and it is worthy of notice that it is not easy to detect the 

difference between diagrams with and without superheat. The broad 

fact is that, be the diagrams what they may, less feed-water is used per 

horse-power with than without superheat. 

The theory of superheating on this basis is that each pound of steam 

takes in an additional quantity of heat, depending for its amount on the 

temperature and the specific heat of the steam. Thus, for example, 

let us suppose that an engine is supplied with 15 lbs. of steam per 

horse-power per hour, the pressure to be 150 lbs. absolute, and the feed- 

water temperature 100 deg. The total heat supplied to each pound by 

the coal will be, in round numbers 1128 degrees, or, to be accurate, 

B. T. U.’s, and 112315 = 16845 as the quantity from which to get as 

much work as we can. The temperature of 150 lbs. is 358 deg. F. If 

now we superheat it by 200 deg. F. we have a temperature of 558 deg. F. 

The quantity of added thermal units will be found by multiplying 

15 lbs. into the specific heat of the steam; what the specific heat of 

gaseous steam is has not yet been conclusively determined. Under con- 

stant pressure—the condition with which we have to deal—Regnault 

found it to be .475. There is reason, however, to believe that it is 

higher, and we shall not be far wrong if we take it in round numbers 

e as 500. We have then, 200.515 = 1500 units, and the total stands at 

18,345. It will be seen that the expenditure of heat in raising the 

temperature of the steam is very small as compared with that required 

to make it. It amounts to only about 9 per cent. But the loss by ini- 

tial condensation may amount very easily to 30 per cent. If this is 

avoided by superheating, it is no wonder that a marked economy fol- 

lows the use of superheated steam.” 

(However, the net gain, from the standpoint of the coal-pile, 

depends largely upon whether an independently fired superheater 

is used, or whether the superheater is placed within the main 

boiler setting and therefore obtains its heat from the gases gen- 

erated on the game grates as are those used for the purpose of 

evaporation. An independently fired superheater might have 

an efficiency of 50 per cent, or perhaps more, depending upon 

design, efliciency of furnace, ete. Assuming this efficiency, if. 

the saving in steam consumption due to superheating is 20 per 

cent, or 1 per cent for each 10 degrees of superheat, it has cost
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3,000 LB. 'T. U. to save 20 per cent, and the actual saving is only 

10 per cent, or 4 per cent per 10 deg. A saving of 10 per cent 

might have been effected by using an ‘‘economizer,’’ or feed- 

water heatcr, placed in the path of the escaping gases from the 

main boilers, and without any superheater. It then becomes a 

question between the desirability of an economizer and an ex- 

ternally fired superheater. But if the superheater is placed 

within the boiler setting it may effect a saving of 10 per cent in 

addition to that due to an economizer. Besides this saving, some 
of the heat in the exhaust from auxiliaries may be recovered in 

an exhaust steam feed water heater, which raises the feed tem- 

perature above that of the water coming from the condenser. 

Author.) 

“As we have said, it is impossible to predicate in any case what the 

saving will be, because of the lack of the necessary data. There, how- 

ever, is the theory, as far as it goes. A small quantity of heat expended 

in raising the temperatue of the steam will obviate the phenomena, 

whatever they may be, which bring about the ‘missing quantity’; and 

it is worth notice that this condition holds good whether the missing 

quantity is explained in the normal way, or by valve leakage as sup- 

ported by Messrs. Callendar and Nicholson. 

We may now proceed to the consideration of the second theory, which 

is that the saving effected is mainly due to the augmentation of the 

steam volume, and a general all-round improvement in the quality of 

the stearn. This may be termed the physical theory, and it possesses 

several ramifications. Thus, cylinder condensation is not prevented by 

the augmented temperature of the metal, but by tke circumstance that 

dry steam parts with its heat much more slowly to metal than does wet 

steam. The experiments of Siemens and Fairbairn and Tate go to show 

that at first the rate of increase of volume is very rapid—as much as 

five times that of air. The rate tapers off, however. Thus with 95 lbs. 

steam the rate of expansion up to 331 deg. was nearly three times that 

of air, and for the next 25 deg. only one-sixth greater. Rankine held 

that ordinary steam became gaseous when superheated 40 deg. F. D. K. 

Clark held that this result could be obtained when the superheat lay 

anywhere between 10 deg. and 20 deg. He writes: ‘It is thought that 

the rapidity of expansion by heat near the boiling point is to be ac- 

counted for by the supposed insensible moisture of steam in the satur- 

ated condition, as generated from water, being evaporated and contrib- 

uting to increase the quantity of steam without raising the tempera- 

. ture. The argument is plausible; but it might be argued on the con- 

trary that in the converse process of abstracting heat from superheated 

steam, the accelerated reduction of volume when it approaches the
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point of saturation is due to incipient condensation, which would be ab- 

surd.’ It does not appear, however, that the statement is really absurd 

at all. The total withdrawal of superheat ought to leave the steam in 

its original condition, and if it originally contained free water, that 

water would of necessity be found at the end of the operation, as there 

would be no heat available to maintain it as steam. Fairbairn wrote 

in 1860: ‘Close to the saturation point we find a very high rate of ex- 

pansion, but this rapidly declines as the steam superheats, and at no 

very great distance above it the rate of expansion nearly approaches 

that of a perfect gas. Thus, for instance, in experiment (6) where the 

point of maximum saturation was 174.92 deg., between this and 180 deg. 

the steam expanded at the mean rate of 1/190 whereas air would have 

expanded 1/634 only; but on continuing the superheating, the coefficient 

was reduced between 180 deg. and 200 deg., from 1/190 to 1/637, and for 

air the coefficient would have been 1/639, or almost exactly the same, 

and this rule holds good in every experiment; a high rate of expan- 

sion close to the saturation point diminishing rapidly to a close ap- 

proximation to that of air.’ 

It ig not quite clear where Fairbairn got the coefficient 1/634, but it 

is immaterial. It may be taken as proved that the rate at which steam 

expands while being superheated is not less than that of any permanent 

gas. Applying this to the case we have stated above, we have 15 Ibs. of 

steam at a pressure of 150 lbs., and an absolute temperature of 

819 deg. F., and a volume of 44.4 cubic feet. Adding 200 deg. F. su- 

perheat, we have, acording to Regnault’s tables, an augmented volume 

of about 1/6, or say 17 per cent. If, however, the steam was in the or- 

dinary condition before it went into the superheater, it is probable that 

according to Fairbairn and Tate, the increase in volume would be much 

larger. We shall not be far wrong, we think, if we assume that saper- 

heating steam by 200 deg. F. will augment its volume 20 per cent. How 

much heat will be expended in dcing this depends on the specific heat 

of gaseous steam. It is evident that we have apparently a very im- 

portant factor here. The augmentation of volume may be counted 

upon, and that too of perfecly dry steam which can lose a good deal of 

heat before condensation will take place. Nevertheless it is frequently 

argued that the increased voluine is a wholly negligible quantity, and 

is never found in the cylinder, a statement which can only be true if 

the whole of the superheat disappears as soon as the steam enters the 

clearance space. For the case we are considering it amounts to 1500 

units per horse-power per hour. No one has the smallest knowledge 

what becomes of it. Liquefaction due to the performance of work 

takes place with saturated steam because the steam loses latent heat. 

But is it not possible that when superheated steam is in the cylinder 

the action is that which occurs when a permanent gas does work? 

And the first loss is represented by drop in temperature and not by the 

sacrifice of latent, or it may he said structural, heat—that is, the heat
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expended in producing the highly unstable fluid known as saturated 

steam. 

The third theory is, as we have said, a combination of the two views. 

Superheating augments the volume of the steam produced from the 

feed-water, and it raises the temperature of the cylinder and piston sur- 

faces so high that initial condensation is prevented. We believe that 

this represents the facts better than either alternative theory taken 

alone. But none the less it is certain that some anomalies exist which 

have yet to be explained. One is the exceedingly small effect of super- 

heating on indicator cards. Nominally this means, of course, that the 

same average pressure is obtained with a less weight of superheated 

than saturated steam. But so far as is known, the only difference in 

the cards seems to be a reduction to a small extent in back pressure. 

This can of course be explained by saying that superheat is quite ephem- 

eral. The experiments which have so far been made as to the tempera- 

ture inside the cylinder are very imperfect. We do not refer to the 

cylinder walls, but to that of the steam, which is quite another matter. 

No doubt in many cases superheated steam is carried through consid- 

erable distances in badly clothed pipes, and the most that it can ac- 

cemplish is effecting some reduction in the condensation which would 

ciherwise go on in these pipes, the superheat never reaching the cylin- 

der. 

We have failed to find any record of detailed experiments made with 

really large engines to settle numerically the effect on the consumption 

of fuel, save those conducted by Isherwood and recorded in ‘Experi- 

mental Researches in Steam Engineering’, published as far back as 

1865. They were made with paddle-wheel beam engines of great size; 

thus the S. S. Adelaide had a single cylinder 50 in. diameter and 12 ft. 

stroke, driving paddle wheels 31 ft. in diameter. Another ship, the 

Georgeanna, had a cylinder 44 in. diameter, 11 ft. stroke. The general 

result was a saving of over 20 per cent. secured by moderate super- 

heating. This investigation was conducted with great care, and Isher- 

wood’s report is worth very careful perusal by engineers interested in 

superheating. We cannot better conclude this paper than by the follow- 

ing extracts from it: ‘The very great increase of economic effect prac- 

tically resulting from even such moderate degree of superheating as 

will just prevent condensation in the cylinder, can be easily understood 

when it is considered that—supposing the condensed steam to be pre- 

cipitated on the metallic surfaces and not suspended like a mist or fog 

in the steam remaining in vaporous form—this condensation counts 

twice against the fuel; once in the reduction of the power, and again 

in the quantity of heat which has to be imparted to these surfaces by 

the boiler steam to re-evaporate the water of condensation from them. 

In other words, all the steam condensed in the cylinder has to be twice 

evaporated, while no useful effect whatever is obtained from ft. Prac- 

tically, however, it appears that the whole of the steam condensed in
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‘the cylinder, due either to the production of power or the expansion 

per se, is not precipitated upon the metallic surfaces. The condensa- 

tion due to these causes takes place uniformly throughout the whole 
mass of steam in the cylinder, and the portion which remains in the 

vaporous form is able to hold a certain weight of it in suspension, 
while the remainder must fall upon the surfaces. All the condensa- 
tion, however, due to external radiation, and to the coldness of the in- 
terior metallic surfaces, after their exposure to the condenser tempera- 
ture and action, must be deposited on those surfaces and re-evaporated 
by the heat of the boiler steam entering for the next stroke of the pis- 
ton; consequently all such condensation certainly counts twice against 
fuel, while the previously described condensation, due to the produc- 
tion of power and to the expansion of the steam per se, may count only 
ence or they may count in any proportion between once and twice 
against the fuel.’ 

We have referred above to the smallness of the effect of superheating 
on indicator diagrams. Referring to his experiments with the S. S. 
Georgeanna, with varicus changes of superheating, Isherwood writes: 
‘It will be seen that the expansion curve formed by the steam pressure 
in the cylinder after the closing of the cut-off valve, was almost iden- 
tical with what it should be according to the simple law of Mariotte; 
that is to say, the pressures were inversely as the volumes, without 
regard to the variation of temperature. The same coincidence will be 
found in steam engines in good condition, working without air leaks 
and with saturated steam; and it is interesting to note the agreement 
in cases of extreme diversity in the kind and pressure of steam used, 
size of cylinder and measure of expansion. It obtains whether the 
steam pressure be high or low, whether it be saturated, slightly super- 
heated or greatly superheated, and whether the measure of expansion 
be great or small. Of course it is purely a coincidence, but being a 
constant one, it has its practical value for approximate results from 
boiler pressure when the indicator evidence is wanting.’” 

Such, then, is, in brief outline, the history of the invention and 
early development of superheating, together with a review of 
some of the difficulties encountered in its application, and of 
general considerations bearing upon the theoretical or scientific 
aspect of the subject. At the present time superheated steam 
is in successful use in many stationary power plants, on steam 
locomotives and aboard ship. Aside from the question of econ- 
omy, engineers realize from long experience that water carried 
with steam frequently does serious injury to engines, turbines 
and pipe lines. When superheated steam is used, water is al- 
most certainly absent from the steam, and the latter is dry upon,
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and generally for some time after, reaching the engine. The 

development of satisfactory lubricants for superheated work has 

done much to bring superheated steam into general use. 

The improvement in economy actually attained is well illus- 

trated by comparative tests made by Prof. D. S. Jacobus on the 

machinery of the steam yacht Idalia with saturated and with 

superheated steam. Quoting from the report made by Professor 

Jacobus: 

“The engines are of the four-cylinder triple expansion type, with 

cylinders 11-1/2”, 19”, 22-11/16” and 22-11/16” diameter by 18” stroke, 

the steam being supplied by a Babcock and Wilcox marine boiler having 

65 sq. ft. of grade surface, 2500 sq. ft. of heating surface and a super- 

heating surface of 340 sq. ft. * * * With 105 deg. F. superheat the 

saving in steam consumption was 15.3 per cent. and in heat consump- 

tion about 10 per cent.” 

The principal results are given in the following table. 

Results of Idalia Tests. 

2 = = = - — = - 

Date, 1909 Oct. 11 | Oct. 14 | Oct. 14 ee 12 | Oct. 13 

- —— a ——— 

Degrees of Superheat, P......- Oo. | 57. 8s. 96. 105. - 

Steam pressure by gage, pounds | 

Sq ile weereceseeeeeeeeeeees, 190. | 196.) 201. | 198. | 203. 
Vacuum, inches mereury,.-.--, 25.5 25.9 | 25.9 25.4 25.2 

Revolutions per minute, ......) 194.3) | 195-1 | 195.1 I9L.5 193.1 

‘Total water per hour, lbs.... - - 9397. j8430. 8234. 7702. 7790. 

Water per I.H.P. hour, Ibs...) 18.3 17.0 | 15.8 15.8 15.5 a 

B.'T.U. per LILP. per min....) 314. | 800. | 284. 286. 283. 

Per cent saving of steam,......0...06666) Tb | 13.7 13.7 15.3 

Per cent saving of fuel, calcula- | | 

{0d -vevecevtesesssceecteetieeeeenn| fed | 95 | 89 | 9.9 
ee so a tt 

In conclusion it should be repeated that the saving in steam 

consumption is usually not a true indication of the actual fuel 

saving due to superheating, but at the same time it is generally 

recognized that superheating does result in an actual saving of 

fuel. This has not always been true in the past, and it has been 

a common experience that a saving equal to that due to super- 

heating could have been, and later was, effected by other and 

more easily operated means than superheating. For example, 

in the early days of superheating, steam pressures were low,— 

25 to 50 lbs. per sq. in. by gage. Superheating then showed in
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the neighborhood of 20 per cent fuel saving. But it was soon 

found that increasing the steam pressure to 75 or 80 pounds gage 

caused about as much inerease in economy as had been caused 

by superheating. and also greatly increased the power that could 

be obtained from a given weight of machinery. Of course ma- 

terials and designs had to be developed to mect the demands for 

increased strength as the pressures increased, but these require- 

ments were met, and superheating was for a long while not used. 
With the increase in steam pressures came the development of 
compound and triple expansion engines which produced a very 

marked saving in fuel consumption, and, where several cranks 
were employed, steadier working engines than those formerly 
used. When superheating was applied in the case of compound 
engines, a saving resulted, but it was found that the same amount 
could be saved by the simpler expedient of jacketing the cylin- 
ders with steam. The saving accompanying the use of super- 
heated steam in triple expansion engines has generally been con- 
sidered too small to pay for the added outlay required, but the 
results of Prof. Jacobus’ tests on the Idalia point in the other 
direction. Superheated steam appears to good advantage when 
used with steam turbines, and it seems probable that its use in 
this field, as well as in that of the reciprocating engine, will 
steadily increase. 

In the case of the steam turbine the lowering of back pressure 
in condensers is at least equal to superheating in effectiveness, 
and in general is more easily applied. As a matter of fact, how- 
ever, the high vacuum is usually employed at the low pressure 
end of the system in conjunction with superheating at the high 
pressure end. 

The present aspect of the problem of inereasing efficiency in 
the steam plant involves as a first consideration that of furnace 
efficiency, and next, that of the boiler heating surface. Both the 
gases and the water must be kept up to speed by proper pro- 
portioning and arrangement of the heating surface, each square 
foot of which can advantageously be made to transmit at least 
twice the amount of heat that was formerly thought advisable. 
A matter of first importance in this connection is that of acces- 
sibility, so that both sides of the heating surface ean be frequent- 
ly and thoroughly cleaned.
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THE TRAINING AND WORK OF AN ELECTRICAL 
ENGINEER. 

Murray C. BEEBE, 

Professor of Electrical Engineering. 

It, is probable that the majority if not nearly all the students 

who select engineering courses have ill defined notions not only 

as to the character of the work they will be called upon to per- 

form after leaving college but also as to the importance of some 

of their college work. 

The field of the engineer is now so broad that the engineering 

courses must prepare the students for a correspondingly wide 

range of work. As with other engineers, the electrical engineer 

meets a wide variety of problems, and the problems of the near 

future will be somewhat different from those of today. 

Of necessity the courses are planned to train the students in 

the fundamental studies rather than to impart to them specific 

information and data concerning engineering practice with the 

idea that it might be useful after graduation. So far as concrete 

data is made to illustrate and explain principles, it may be of 

use to you, but to attempt to make engineering handbooks or 

encyclopaedias of yourselves is to woefully miss the purpose of 

your education. Your endeavor should be to fit yourselves to 

make intelligent use of the vast accumulation of knowledge, to 

reduce each problem as it arises to the few fundamental prin- 

ciples underlying it, and to come to a correct conclusion by the 

exercise of good common sense and judgment acquired by ex- 

perience, for the answer to the important problems to be solved 

in practice cannot be determined by manipulation of a slide rule. 

The one fundamental study of the engineer is Physics, which 

in its broad definition includes Chemistry. Mechanics, Thermo- 

. dynamies, Electro-magnetism, Metallurgy, and related branches 

are simply developments of special branches of physics in a way 

suited for useful and commercial application. The physicist is 

mainly interested in investigating, defining and correlating the 

laws of nature into a conerete whole, while the engineer’s chief 

pe ce a ts Bc



Training and Work of an Electrical Engineer Lf 

interest lies in applying these laws to the direct use of mankind. 

Mathematics is a fundamental study in a somewhat different 
sense, in that mathematical formulae are an exceedingly con- 

venient and exact method of expressing and applying the laws 

of Physics. Curves, which are often more directly useful to the 

engineer, are properly classed as mathematical expressions of 

natural laws. 

To make intelligent use of the vast accumulation of knowledge 

of utility to the engineer, it is necessary to be able to interpret 

the mathematical language in which they are and will continue 

to be written, by the masters of the science, just as one should 

have a working knowledge of foreign languages to make use of 

the information written in such languages. 

A study of the literature bearing upon a certain problem in 

hand may yield information which would require a prohibitive 

amount of time, effort and expense to work out independently. 

A little reflection will make it clear that it is almost solely by 

the force of accumulated knowledge that we are able to advance 

civilization. 

While a working knowledge of Mathematics is intensely prac- 

tical, there is required in the acquirement of such knowledge a 

training of the reasoning powers, which is unequalled to the 

engineer who must carefully weigh and decide important prob- 

Jems often involving the expenditure of vast sums of money. 

Much as Mathematics expresses thought in abbreviated form, 

drawings present definite ideas in a form in which they are 

readily grasped by engineers and mechanics constructing the 

work. To reduce ideas to the form of a mathematical formula 

or a drawing the ideas must be definite, and the very attempt to 

so reduce them requires completeness of analysis, which they 

would not otherwise receive and which is essential before at- 

tempting to work out the ideas in material form. 

The shop work offered in the engineering courses serves to 

illustrate the principles of machine design, and gives the student 

a certain amount of confidence to actually do things with his 

hands and he mere readily appreciates the necessity of careful 

planning before construction. A large amount of laboratory 

work is prescribed in other studies for much the same reason. 

In addition, students cannot be too strongly urged to gain field
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experience during vacation periods, for it is from field experience 

that the student will learn to appreciate the nature of the prob- 

lems to be met later, and with truer perspective and a serious 

purpose he is better able to profit from his University work. 

.\ good engineer must be capable of expressing his ideas in 

good English, for his specifications must be capable of but one 

interpretation, and his report upon a project must generally be 

clear and definite and so worded that non-technical men can 

understand it. An engineer may have excellent ideas, but if 

he cannot express himself clearly no one else but himself will 

know how good an engineer he is. Clear writing, however, is 

not a difficult accompaniment of clear thinking. 

The studies above mentioned are the ones most important in 
the technical training of engineers. Other studies which give 

one breadth of view and better fit one to be a man among men 

are fully as important to the-engineer as to any other professional 

or business man. 

It is probably true that electrical design is somewhat more 

closely related to pure physics than some of the older branches 

of Engineering. This may be explained partly by the fact that 

electricity lends itself admirably to exact measurement, and 

partly by the fact that the study of electrical laws has attracted 

for three centuries many brilliant mathematicians and physicists 

who worked out and correlated its fundamental laws long before 

any commercial importance attached to it. 

In dealing with electrical theory one must exercise his imagin- 

ation to a considerable extent, for in some important electrical 

machines, such as the transformer, there are no moving parts. 

While a steam engineer must have accurate knowledge of thermo- 

dynamies to design an engine intelligently, it is somewhat more 

apparent what the mechanism is by an observation of it. In 

dealing with the electrical apparatus one is dealing with things 

no less real, but the imagination is called into play to form a 
physical idea of what is taking place. The study of Descriptive 

Geometry is an excellent training to develop this imaginative 

power. 
Creative men have imaginative minds, and the world needs 

such. The opportunities for men who are not of a creative tem- 

. perament is dependent largely upon how fast men of creative 

a
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ability can provide opportunity by developing new avenues of 

progress. 

The coming creative men need more than ever the best and 

broadest training which can be given them. It is the function 

of a University to attract, stimulate, and develop as many men 

for leadership as possible, and to this end should offer oppor- 

tunity and facilities for each student to progress as far as his 

abilities will permit it. To excell it is necessary to specialize, 

but intense specialization should not be attempted by the under- 

graduate. 

With a fundamental training as outlined above the graduate 

is prepared to accumulate experience and profit thereby at a 

rapid pace, whether it be confined to the domain of electrical 

engineering or the allied engineering branches. 

As to the electrical engineer’s work, the distinction should be 

more generally recognized between the term electrician and 

electrical engineer. Ags now used, the former term designates 

the mechanic and the latter the designer or planner of the in- 

stallation or apparatus or investigation. The distinction is sim- 

ilar to the one more generally understood, that between the 

architect who plans and the mechanic who constructs. 

One frequently hears the phrase ‘‘electricity is in its infaney”’ 

and hence offers untold opportunities to those who interest them- 

selves in it as a business or profession. It is true that electrical 

industries and enterprises are growing very rapidly, and hand 

and hand with other engineering works, and that electricity is 

-destined. to play an ever more important part in our industrial 

growth and our civilization than it does today. 

The possibility of transmitting electrical power over long dis- 

tances with little loss means the further development of many 
lines of industry which require cheap power. A mutual relation- 

ship thus exists between electrical engineering and other en- 
gineering pursuits. The use of electricity stimulates the growth 

of the other industries, and in turn its growth is dependent upon 

the advance made in the other lines. It is thus important for 

the electrical engineer to be familiar with other phases of en- 
gineering work, just as it is for others to have some knowledge 

sof electrical matters. 

The popular idea that we do not know what electricity is is
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hardly correct. We may not know just what it is, just as we do- 

not know what matter is, but we do know a great deal about its. 

laws, and we know much more about its nature than we do of 

gravitation. We do not have important sources for the direct 

production of electrical power aside from primary batteries 

which yield very small amounts. Electricity is rather to be re- 

garded as a useful link or agent in transmitting power from one 

point to another, just as a belt and pulleys are useful for trans- 

mitting power. Where heat is to be transmitted, steam or gas is 

unquestionably superior for the purpose. In most cases where 

mechanical power is to be transmitted, it is frequently found 

that electricity is the most flexible and satisfactory agent for the 

purpose, except for very short distances, where shafting and 

belts, gears or similar devices still continue to have their great 

field of usefulness. In general, power must be developed by 

water, steam or gas prime movers and transformed to electrical 

energy, transmitted as such, and retransformed to the form de- 

sired at the receiving end. The range of applications is very 

wide. The power may be used for driving machinery, railways, 

for electric lighting, and miscellaneous domestic uses, for electro- 

chemical or electro-metallurgical processes, or for electrical sig- 

nalling by wire or wireless systems. Besides these there are 

many other important miscellaneous applications of electricity, 

and more will develop as fast as the creative genius of interested 

men can develop and perfect the devices necessary. As the field 

of application broadens there will be needed more men with 

proper training to design, construct, sell, install, and maintain 

the necessary equipment. Electrical apparatus for generating 

electrical power has become fairly well standardized. The de- 

signer of a new line of apparatus must have an intimate knowl- 

edge of the theoretical principles of electro-technies, and ex- 

perience not only to enable him to design one good machine, but 

to design a line of machines, using as few standard parts as pos- 

sible, which can be sold and stay sold in competition with others 

as to performance and price. 
There appears to be an increasing opportunity for technically 

trained men in manufacturing plants as superintendents of pro- 

duction, and similar positions calling for a combined technical 

and executive ability. Knowledge of electrical matters is likely 

=
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to be of considerable use to such men since electricity is fre- 

quently used in the manufacturing processes, and electric motors 

are very generally employed in driving the machinery. 

In the electrical manufacturing industries the force of sales 

engineers is more and more being recruited from the body of 

technical graduates. The large electrical manufacturing indus- 

tries have well developed apprenticeship courses, from which 

men are selected for the various positions which occur in the 

engineering, research, production, construction, and sales forces. 

Technical men are demanded and succeed well in central sta- 

tion work, where a variety of special problems is presented, from 

those of plant maintenance, economical and uninterrupted oper- 

ation, to those of the improvement of the load factor and the sale 

of power. The latter requires knowledge of the possible applica- 

tions of electricity for all sorts of purposes. 

State and city commissions regulating public utilities require 

the services of electrical and other engineers. In the sales de- 

partment of manufacturing or generating plants the combination 

of technical knowledge with good business ability is a most ad- 

vantageous asset, and whether it be in the sales or other depart- 

ments, the most indispensable, and hence the best paid men are 

those combining with their technical training, business and ex- 

ecutive ability. 
As yet technical men do not seem to have entered as generally 

into the railway field as will probably be the case in the future 

when electricity becomes more widely used for railway work and 

no doubt great advances will be made in this direction within 

twenty years. 

For the man of thorough training and wide experience there 

is the work of the independent consulting engineer, who is called 

upon to do such a wide variety of expert work that there are 

specialists in this field also. 

Men with investigative instincts, inclined to research work, 

may find opportunities in developing new processes, and in 

scientific investigation of the many problems which confront the 

progressive manufacturers seeking to perfect their products or 

searching for new fields of application for their apparatus. 
Many of the large manufacturing companies maintain large and 

well equipped research laboratories.
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A great proportion of so-called inventions are in reality devel- 
opments of ideas that are old. The conception of the idea may 
require little effort, but the development of the idea into a com- 
mercial reality always requires painstaking and intelligent work 
—or expensive blundering. Many inventions have been madc 
before there was a field for them. For example, the single phase 
motor was conceived many years ago but has only recently come 
into use, and its perfection was demanded only when inter-urban 
lines became of such length that the power transmission prob- 
lems favored the use of alternating current motors. 

The opportunities for the man who invents by main strength 
are decreasing, and the opportunities for the trained investigator 
are increasing. 

The fields of telegraphy and telephony in themselves have a 
range of activity in research. design, construction, sales, main- 
tenance, and operation as wide as the manufacture of heavy 
electrical apparatus. 

There is still vast room for improvement of the efficiency and 

methods of artificial illumination in spite of the great activity in 
this field during the past decade. 

The use of higher voltages will extend the sphere of usefulness 
of electricity. Such advances are made only by painstaking 
study of the properties of insulating materials and the phenom- 

ena of leakage of electricity from conductors. These phenomena 

are closely related to the newest researches in the domain of pure 

Physics, which involves a study of the very nature of electricity 
and matter. 

Some of my readers may be temperamentally fitted to teach 
Electrical Engineering. Many opportunities present themselves 

in this field. The mutual stimulating effect that teaching and re- 
search work have upon each other presents many attractions, and 
it is certain that there will continue to be demanded many men 
to train others for the ever widening and more exacting duties 
of the electrical engineer. 

The possibilities of producing electricity direct from coal or 

the sun’s energy now seem rather remote, but it is not too much 

to hope that progress may soon be made in this direction. Such 

possibilities, if they do develop, would not overthrow existing 

methods of power generation at once, for it is seldom indeed that
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new inventions are at first perfect and inexpensive enough to 

immediately revolutionize existing conditions. Their develop- 

ment must be a matter of gradual growth. 

The idea in mind in offering this brief discussion on the train- 

ing and work of the electrical engineer is not to give the im- 

pression that this field presents more or greater opportunities 

than others, but to urge those who contemplate entering this field 

to fully appreciate the value of obtaining a thoroughly good 

foundation and equipment for the future work. Five years, and 

in some cases more time, in securing such a foundation will not 

be an excessive amount of time to devote to such training for it 

will more than be regained a few years later. 

Competition will be plentiful and from men who have had 

technical training, and, as in other lines of work, success follows 

ability, integrity, good judgment, and tact.



24 The Wisconsin Engineer 

THE CIGAR RAFT. 

C. BE. Jonss, ’10. 

The Cigar Raft, like many other branches of the logging in- 

dustry of the Pacific North West, is very little understood anid 

numerous items in regard to its size, method of construction anc 

strength have been greatly misrepresented in certain of our 

scientific journals. These misrepresentations have been due. no 
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doubt, to a general misunderstanding of the raft, and possibly 

because the writers were usually men whose technical training 

was along other lines. Be this as it may, this branch of a great 

western industry is generally misunderstood and the following 

article was written with a desire of correcting certain erroneous 

impressions which have actually crept into the public mind. 

The Cigar Raft proper is an example of a well-named portion 

of man’s handiwork in that it resembles, to a striking degree, an 

ordinary cigar, not only in shape but also in method of construc- 

tion. It might better be compared to a whale-back steamer, 

stripped of her rigging and running very low in the water. A
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more definite idea, however, may be had by reference to the ac- 

companying cits. 
Very little is known of the history of the Cigar Raft, save that 

| its inventor, a Nova Scotian, conceived the idea of shipping round 

timbers in compact form, and to meet the requisite of his idea 

built a cradle in which to stow and subsequently bind the logs 

securely enough to withstand the shocks of water transportation. 

His idea met with little success along the St. Lawrence river and 

was almost forgotten after a few years. However, Captain R. 

G. Robertson, of the Robertson Rafting Co., of San Francisco, 

saw its practibility with the long slender Oregon and Washing- 

ton timber and accordingly utilized it for Pacific coast trade, se- 

cured a patent in his name and began building the massive sea- 

going rafts. In this connection it must not be inferred that 

these rafts go to sea prepared to meet the ravages of the ocean 

regardless of weather conditions. No such thing is true even 

though articles have appeared in which it was stated that. 

‘These rafts will withstand heaviest seas because of a peculiar 

method of construction.’’ The fact is, it requires the calmest of 

weather, before a journey is undertaken and the promotors of 

this industry anxiously watch the weather conditions until the 

raft is safely anchored in the ‘‘wrecking-ponds’’ at San Fran- 

Cisco. 

The Pacific ocean is never quiet along the north-western coast 

of the United States and during the entire voyage from the Col- 

umbia river to San Francisco the huge raft groans, creeps and 

twists like a slow moving monster. This movement is contin- 

uous and oftentimes sets up such stresses in the heavy circle 

chains, which are herein later described, that they are often 

snapped like mere threads even though made of the very best 

114 inch Norway iron. This raft movement is very much in- 

creased with increasing swells of the ocean and sometimes results 

in the complete breaking up of the raft. Another result of this 

serpent-like motion is to grind piles, in the main body of the 

raft, to a mere pulp, while a great number are always worn from 

their pencil-like roundness into pentagonal or hexagonal sections. 

The raft as a whole often creeps some fourteen or fifteen feet over 

its entire length, while every now and then some lone pile will 

worm its way free and drift to a neighboring beach. or to sea.
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With such unsafe conditions to meet it seems almost ridiculous 

to state the sea-worthiness of such a ‘‘craft.’? Nevertheless, 

these rafts usually make a safe journey and but two or three of 

them have gone to pieces during the past ten years of Pacific 

Coast experience, out of eighteen or twenty that have been built 

and sent to sea during that time. 

It is claimed by the promotor of this rafting scheme that a 

reasonable profit can be made if one raft in three makes a com- 

pletely safe journey, disregarding the fact that several hundred 

tons of the best chain goes to the bottom of the sea with every 

raft that is lost. The above statements seem almost fabulous, vet 

some idea of the profits on a single raft can be had if the reader 

understands that the piling shipped are received at the place of 

stowing at a price of five to six cents per linear foot of pile and 

are sold in San Francisco at an average of almost fifty cents per 

linear foot. One raft contains some three million linear feet of 

piling and the larger rafts have practically reached the four 

million foot mark. 

The specifications applying to these piles are not very numer- 

ous but cover the requisites of the market. 

“‘No pile must be shorter than 30’ with a butt measurement 

not greater than 18” or less than 10”. The small end must not 

be greater than 12” or less than 6”. If there is any curvature 

in the pile if must not be greater than 114” in ten feet and the 

piles must be nearly round in section. 

“‘The piles must be either yellow fir (Douglas Fir) or cedar. 

All other kinds are rejected. 

“*Not more than ten per cent of the raft shall consist of piles 

less than 35’ in length.’’ 

It will also seem somewhat fabulous when piles are referred to 

that answer the above specifications and are yet from 120’ to 

135’ in length. Still the writer has actually stowed hundreds 

of such piles some of which were perfectly straight and almost 

as round as pencils. Such timbers, however, are fast being con- 

sumed and there is very great doubt that any such piles will be 

found a few years hence. 

The importance of the cradle lies mainly with its use as a 

frame or body in which to stow the piling. Naturally the cradle’s 

form bears a great importance to the raft’s shape. consequently 

| 
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it is built of great timbers so constructed as to give its interior 

a long, cigar-shaped space in which the piles are laid. 

In building the cradle the work is begun very much the same 

as laying out a ship, save that a keel is not laid. Timbers are 

spaced twelve feet apart from centre to centre and at right angles 

to the length of the cradle. These are known as tongues and ex- 

tend the entire width of the cradle proper. At right angles to 

these tongues and parallel to the length of the structure are two 

heavy mud-sills shown in sectional view in the accompanying 

sketch. At right angles to both tongue and mud-sills is a rib or 

post extending between 22’ and 24’ upward thus completing the 

principal frame-work of the cradle. A regulation bent is shown 

in elevation in the sketch, while the plan of the entire cradle may 

readily be understood by reference to Fig. I. Twenty-eight 

bents are thus built each identical and connected by the heavy 

mud-sills shown in section ‘‘A,’’ ‘‘B.’’ These sills extend the 
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entire length of the cradle and serve to connect the various bents 

into a single unit. the cradle. ‘The principal bents of the cradle 

are not round but elliptical in shape, as shown, until within 144’ 

of each end, where twelve bents extend from the regulation bent 

to the end, each end being a duplicate of the other. These last 

twelve bents begin to approach a circle in form and finally the 

shape of the last bent is a circle. To meet this requirement, the 

bottom rises gradually and the sides are drawn in until what 

was a regulation bent of elliptical section, 52’ wide by 24’ high, 

is now a circle of 10’ diameter. 

This change is shown in the end view elevation, and plan in 

the drawings and reference to them will give a definite idea of 

the bents as they change from a regulation bent to the end. If 

now the reader can imagine this great mould split from end to
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end through its centre, he will understand the meaning of sta- 
tionary half and movable half. The stationary part is held in 
place by anchor piles which are put through anchor pockets at 
the end of the tongues, shown in plan in Fig. II. These anchor 
piles are driven at each bent except the last three at each end, 
after the cradle has been launched and properly stationed fov 
loading. Thus the cradle is held firmly and the anchor pockets 
permit it to sink as it is filled. 

One might ask why the cradle does not fall apart. It would, 
only the tongues. which extend the entire width of each bent, 
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are keyed through a hole in their extreme end, by a large iron 
pin, or key, which holds the cradle together. This key is shown 
in Fig. IL, in elevation, as is the hole through which it extends in 
Fig. IT. One can now see that the cradle is of a definite form. 
and must realize that its strength is sufficient to withstand the 
outward pressure of the logs, when he considers that the mud- 
sills made from 12”x12” and 6”x16” yellow fir timbers, are so 
bolted and spliced together as to be almost as strong as though 
solid. The cradle is now ready for launching and is tilted on 
to temporary skids and slid or launched just as a ship, save that 
the cradle enters the water broad-side on rather than end-wise. 
After launching, it is placed in the stream at sufficient distance 
from shore to allow a flat river-raft to come beside it, and all is 
ready for stowing the piles save one little detail. A very insig- 
nificant thing apparently, yet of vast importance to the binding
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of the raft when the stowing is completed, namely,—the ‘‘chain- 

wires.’’ These wires are stretched from the rail, or top-chord 

of one side to the rail of the other side, extending beside the 

posts along mud-sills ‘‘C’’ and up the opposite post. Here they 

are permanently tied and every care exercised to keep them from 

harm. They are made from ordinary galvanized wire size 10 and 

their function is to pull a 2” rope under the piles when the cradle 

is filled, the rope in turn is provided with a pair of sister hooks 
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which are fastened to the circle. or binding chains and serve to 

draw them around the raft. With this last detail completed, the 

raft is now ready to be stowed and constructed. 

The method of stowing the piles is very simple but the similar- 

ity it bears to a cigar is here best shown. As a cigar is filled in 

a mould, so is a cigar raft filled in its eradle. A cigar has a 

wrapper; the same thing is true of the raft and though not a 

tender fiber like the wrapper of a clear Havana, it is equally as 

important in its functions. A large derrick scow is provided for 

picking up the piles from the river-raft and lifting them over
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the top chord into the cradle where a crew of men receive the 

pile and put it in place. Thus the bottom layer is laid and the 

wrapper of the raft begun. Each succeeding layer adds to the 

wrapper by its extreme outer piles, which are always selected to 

fit, as made to do so by very slight alterations, and are known 

as the wing-piles. In stowing, every layer of piling is started at 

each end of the cradle and, in the first layer, meet in the centre. 

The next tier of piling will be spliced or joined, simply by put- 

ting butt to butt, near one end, while the following layer will be 

joined near the opposite end. The splices are never allowed to 

fall one above the other, and are seldom made without sawing 

off several piles necessary to make the butts join end to end. 

In the extreme ends where the greatest curvature of the cradle, 

and consequently of the raft, occurs the piles are laid with their 

butts inward, that is, pointing toward the opposite end, the tops 

of the piles thus laying outward at each end. This is only true 

at the ends, for through the body proper the butts and tops 

alternate. The wing piles are simply bent by force to meet the 

end curvature, while the other piles are laid in side by side just 

as close and neat ag sardines are packed in a can. Each succes- 

sive layer of ends are spiked and drift-bolted together and every 

third layer is, in turn, bolted with the three lower layers. This 

makes the ends very substantial. 

‘When the cradle is just half filled a large centre chain and two 

sets of herring-bone chains are placed and the stowing goes on 

over these just as before. These chains as a unit are very es- 

sential in binding and holding the raft together. The centre 

chain is laid the entire length of the raft and weighs from 90 to 

100 tons. the links being made of 214” wrought iron with cast 

iron studs in the centre. The herring-bone chains are attached 

to the centre chains and extend at an angle of 45° from the 

centre chain outward to the sides of the raft where stirrups are 

attached through which the first twelve circle chains pass. The 

herring-bone chains always point their vertices away from the 

in conjunction with the centre chain. to the back bone and ribs 

of the herring. The angles made with the centre chain by the 

herring bone chains always point their vertices away from the 

end of the cradle. 

The purpose of this arrangement is best understood by re- 
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ferring to the creeping of the raft while at sea. It is true that 

rafts have been known to stretch some 14’ during a voyage. If 

it were not for this combination of herring-bone chains, fastened 

to the centre chain and drawing inward, and the end cirele chains 

passing completely around the raft and through the stirrups at 

| the end of the herring-bone chains, the raft would soon part and 

| go to pieces. As it is, the more the raft creeps, the tighter these 

chains become. and very often some of the heavy chains are 

broken because of the heavy stresses to which they are subjected. 

The remainder of the work is identical with the first half save 

that the upper surface of the raft must be laid to complete the 

elliptical sectional form of the raft. When the raft is completely 

stowed the cradle chains or circle chains are all placed and the 

binding commences. 

Binding the raft is a very simple affair if the chain wires are 

intact, and they usually are for the builders fully realize their 

importanee and jealously guard them. When a circle chain is 

placed one end is hooked into a chain tong and the derrick lifts 

the chain its entire length in mid air. The chain wire has al- 

ready been attached to a heavy rope and this rope drawn under 

the raft. On its end is the pair of sister hooks. mentioned be- 

fore, which are clamped to the lower end of the chain. The rope 

is then run to the gvpsy head of the hoisting engine on the der- 

rick secow and, as the gypsy head draws in the rope, the hoisting 

drum is slowly released and the circle chain played out until it 

comes from under the raft. The two ends are now joined to- 

gether and especially heavy turn-buckles attached to them and 

the circle chain then cinched by means of the turn buckles until 

the very oil is squeezed from the piles. so great is the stress. 

This process is repeated at every bent until every one of the fifty- 

two bents has its separate circle chain thoroughly bound, thus 

the big cigar raft, bound in its wrapper of piles and chains. is 

ready to be launched. 

Launching the raft merely consists in pulling, by means of 

the derrick, the keys attached to the long iron rods shown in the 

sketch. Four cables are now fastened to the quarter lengths of 

the movable half and a main lead run to the donkey engine. 

A heavy pull is now taken on the main lead and the cradle slowly 

parts, letting the raft settle down and allowing the halves of the
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cradle to rise and topple inward. The raft soon floats free and 

is attached to the towing line of a big ocean tug to begin its sea 

vorage. 

On reaching San Francisco the raf is towed into the ‘‘wreck- 

ing ponds’’ where workmen unfasten the turn buckles allowing 

the big cirele chains, in fact all the chains, to sink to the bottom 

of the pond from which they are later recovered. 

The raft soon starts to break up when the circle chains are re- 

moved, but very different than most persons would think. In 

place of the top and sides spreading out, the bottom piles start 

to rise and the raft actually breaks up from the bottom upward. 

and slowly spreads over the pond surface ready for the San 

Francisco buyers’ inspection. .
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WITH THE CIVIL ENGINEERS AT DEVIL’S LAKE. 

S. H. ANKENEY, 712. 

It wag at noon on the sixteenth of June that two coaches loadect 

with many and various surveying instruments pulled out of the 

Madigon depot bearing a half hundred coatless and hatless young 

men on their way to the first Wisconsin summer school of sur- 

veying camp at Devil’s Lake. On each side of the coaches were 

long banners bearing the inscription, ‘‘Engineers’ Special. 
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Unloading at the Lake 

Look-out for the Cars,’’ that all who thronged the depot plat- 

forms en route might know that at last the long-heralded en- 

gineers were on their way to discover the true depth of the “‘bot- 

tomless’’ lake. But the joy of this ride was short-lived. Once 

at Devil’s Lake, all hands assisted in unloading the cars, build- 

ing tent floors and erecting tents. Then suit-cases were un- 

packed and everyone was off to inspect the camp or to try the 

swimming. 

The inspection of the camp revealed that the site chosen was 

on the grounds of the Hotel Kirkland. Three cottages close to 

the shore of the lake, each capable of accommodating nine or ten
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men, had been rented and it was decided by lot which members 

of the party should be allowed to occupy them. A dozen tents, 
erected behind the cottages, had been provided for the remaining 

members. To room in the cottages was a little the more desir- 
able because of a few extra conveniences in the way of wash- 
howls and pitchers, spring beds instead of army cots, and sereen- 
ed windows and doors in ease mosquitoes became pestiferous. 
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Sunday in Camp 

The latter, luckily, were conspicuous by their absence. Meals, 

all were not long in finding out, were served in a summer dining 

hall apart from the hotel building proper. 

The first lecture was held after dinner that evening in a lone, 

rough room over a cellar-like place used as an office for the rental 

of boats and the sale of soft drinks. At this lecture was given 

an outline ef the four weeks’ work, the routine of the daily re- 

ports explained and assignments made for the first day’s work. 

The next day was scorchingly hot. The sophomores had been 

assigned level lines and it was a foot-sore, weary and sun-blistered 

lot of students that came back to camp that night. Lack of 

water to drink was the universal story. Many parties had gone 
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from early morning to the middle of the afternoon over the 

rough quartzite boulders of the Devil’s Lake hills or down the 

unshaded railroad track without sighting a farm house or a 

spring. Unused to the long tramping. some had really suffered 

greatly from thirst. Devil’s Lake did not seem such a delightful 

place that first day. The juniors fared better than the soph- 

omores as they had been, with few exceptions, assigned to the 
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construction of a pier or a base line for triangulation of the lake. 

The harrowing experiences of the first day were largely avoid- 

ed afterwards by acquiring a knowledge of the location of nu- 

merous springs along the line of survey or by carrying water 

from camp. The equipment of future classes will include a can- 

teen for each individual. A few days of hard work and exposure 

soon toughened the fellows and they acquired complexions that 

might be poetically spoken of as bronzed but in many cases, I 

fear, were simply gloriously blistered and red. Then the diver- 

sions of the lake began to be more in evidence and camp life had 

a rosier hue. 

Devil’s Lake and vicinity provides an ideal place for a prac- 

tical course in all the various branches of surveying. The work 

assigned to each party of two students consisted of a long and 

a short line of levels for each man, one of the lines generally 

running over the steep hills nearby with a difference of elevation
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of sometimes 800 feet while the other line was longer in length 

but on the gentler grade of the railroad. Topography of some 
neighboring farm or village was taken by each student either by 
the plane table or stadia methods. Also a magnetic traverse of 
a river or lake was required. Practical experience in base line 
construction on a large scale was given at Merrimac by the ac- 
curate measurement of a line over 6600 feet long. On this line 
was based a triangulation system covering an area of about ob 
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The Three Friends to the Hungry 

square miles. Experience in U. 8S. C. & G. S. methods of trian- 

gulation was given by the use of precise instruments on this sys- 

tem. 

Facilities for the hydrographic work were amply provided 

by the lake and the Wisconsin river at Merrimac and the Baraboo: 

river at Baraboo. The rating of the current meter was done on 

the lake. Then the discharge of both rivers was computed by 

this method aud, at Baraboo, by the rod float method. Sound- 

ings of the lake were made by various methods and the nature- 

faking advertisements of the hotel-keepers concerning its bottom- 

less depth were exposed. The greatest depth discovered was 

d4 feet. 

The last three days of the four weeks were given over to com- 

putation, mapping and the final reports. In comparison with 

Portage, Devil’s Lake offers many advantages as a site for a 

| 
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student surveying camp. The character of the surrounding 

country makes the work more than ordinarily difficult. It is a 

healthy place and the natural outdoor pleasures of the lake make 

an ideal change for the student who has been closely confined 

throughout the long winter. 'The only disadvantage seems to 

be a slightly greater cost for board and room. The necessary ex- 

penses of board and room, tuition, railroad fare, ete., average 

about $40.00 per student for the four weeks’ course. 

Chief among camp diversions was swimming. The lake was 

elear and warm, a spring board was built on the pier, and every- 

one took a plunge as soon as they returned from the work of the 
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Waiting for Dinner 

day. Tf the party was lucky and worked around camp, some- 

times another short swim was squeezed in during the dinner 

hour. One party was even rumored to have lost a sounding lead 

overboard and thereby managed to secure a third swim by diving 

for the lead. Fishing was good and the three boats kept by the 

university for use in the hydrographic surveys were kept busy 

evenings by the fishing parties. Many of the fellows, however, 

preferred to spend the evenings before and after lectures by 

gathering in groups and singing or quietly reading and smoking. 

Fussing, in spite of the Professor’s near-joke,—‘‘now that I have 

you here where no one can fuss with you’’—was in evidence in 

the expected quantities. The fact that the boys were Wisconsin
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students was sufficient for many of the best families to open. 

with very few formalities, the doors of their cottages or residences 

in hospitable welcome. 

Several dances were given in the dining hall with musie gen- 

erally furnished by some of the fellows, to which cottagers, hutel 

guests and picknickers thronged alike. The Engineers’ Prom, 

given on the eve of departure, was quite the swell affair of the 

social season. The students provided a Baraboo orchestra for 

the occasion. One unfortunate incident, which can best be ex- 

plained by a clipping from the Baraboo News, would have 

passed unnoticed in Madison but as student pranks were a 

novelty in Devil’s Lake this stunt, done thoughtlessly and with. 

out malice, might have resulted in the early cessation of the work 

but for the promise to the angered proprietor of the grounds to. 

avoid any repetition of the occurrence. 

REPORTERS IN IARD LUCK 

Oxf or THEM GETS THE MEASLES AND THE OTHER GETS A Poraro. 

Tuesday was a terrible day for Baraboo newspaper reporters. The 

high school class of 1909 decided to enjoy a little private dancing party 

at Devils Lake and along in the afternoon a peculiar feeling came over 

The News man, which developed into measles and he had to give up 

the joys of the occasion. The reporter on the other paper joined the 
class frolic and was the gatekeeper at the party. Early in the evening 
some of the university students at the lake became intoxicated with 
the music and joined in the mazy waltz. It is stated that they were 
charged 50 cents per and later others were charged 25 cents. It is 
claimed this caused some dissatisfaction and to compromise the matter 
it was decided that the pencil pusher roll a potato about the pavilion 
with his nose, which he proceeded to gracefully do. Of course the 
university lads were not looking for money but merriment. The class 
enjoyed a delightful evening. 

Altogether, the trip was a delightful experience and outing for 
the students and it was with many expressions of regret at hav- 
ing to leave that the cars were loaded for the return trip and, 
with a final yell and ‘‘hoo-cha-coo,’’ the bunch waved good-bye 
to the first summer camp at Devil’s Lake.
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EDITORIALS 

BACK AGAIN. 

Glad to see you back, old man! 

Doesn’t it sound good to hear that again’? Statisticians have 

figured that but one person in three hundred enjoys the priv- 

ilege of a university education. Aren’t we lucky to be here?
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ALUMNI REUNIONS. 

The classes, whose numerals are multiples of 5, from the old 

guard of ’75 to the recent graduates of ’05, held reunions in 

Madison last commencement. The occasion was one of much mer- 

ry-making. The ‘‘naughty-naughts’’ far surpassed the dreams 

of the most hilarious underclassmen in the undignified stunts 

that they performed. It was the biggest dose of rejuvenating 

medicine ever given to Wisconsin’s somewhat sickly alumni 

spirit. If this custom of returning every five years is continued 

by the other classes Wisconsin will never suffer, as in the past, 

by lack of alumni interest. Preparations are already being made 

for a reunion of the class of ’08 in 1913. The class of 710 ap- 

pointed representatives before graduation last spring who will 

plan the reunion in 1915. The present senior class will probably 

follow suit. It remains to be seen what ’01 and ’06 are going 

to do next June. 

ALUMNI REPRESENTATIVES. 

It is obvious that a magazine fulfilling the mission of that of 

Trim WIscoNSIN ENGINEER has a great need of alumni interest 

and support. It is in a well-meaning effort to get in closer touch 

with the alumni, to try to get them to understand that we desire 

their personal interest and advice, that we have inaugurated this 

year a staff of alumni representatives. These men who have con- 

sented to aid us in this plan were prominent as students in uni- 

versity activities and have not lost interest in their Alma Mater 

since graduation. They realize that such assistance as they ren- 

der us is not alone for our benefit but for the students and univer- 
sity as a whole. Single-handed, these half score of men can do 
little among the thousands of graduates. With your assistance 

| much can be done. We will not consider the plan a success until 
| we have each one of you an enthusiastic alumni representative. 

——— 
| THE MONTHLY ENGINEER. 

We make our bow to you as amonthly. In a new cover, which 
we hope is in keeping with the Fall fashions, we will come to 
you on the first of each month hereafter, instead of quarterly as
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has been our custom for many years past. This is a big under- 

taking for us. It means a great deal of unrewarded labor and 

a considerable financial risk. We have felt in the past that we 

, were not giving you the full value of your subscription price 

when we were compared with magazines receiving greater ad- 

vertising support. It is for this reason alone,—to make THe 

Wisconsin ENGINEER worth a dollar of anybody’s money,—that 

we have doubled the number of issues without changing the sub- 

scription price. 

Cornell supports two, Harvard, Iowa State. California, Ken- 

tucky State and others each support one engineering monthly. 

Wisconsin is certainly no less able to do so than these univer- 

sities and colleges. But it will need your subscription. We are 

meeting you half way in a square deal. Will you back down on 

your part? 

We want to say, by the way, that positions on the staff are 

open to all engineering students who are willing to begin at the 

bottom and work up. There is much work to be done and there 

is a place for you. If interested, just speak to some member of 

the staff. 
Help us, by your interest and subscription, make Tre Wiscon- 

stn EnGinverR known far and wide as the best engineering stu- 

dents’ publication in the world. 

NEW BUILDINGS. 

Many thousands of dollars are being spent annually by the 

university to increase its efficiency as an educational plant. This 

year there has been added to the campus five large buildings and 

additions besides several smaller buildings such as poultry houses 

and green houses. Chief among the new buildings is Lathrop 

Hall, which opened its dining hall and cafeteria the first time 

to the summer school students. This immense building offers 

advantages as a club-house for women students unequalled by 

any educational institution. 

The engineering college has received its share of the improve- 

ments. The old heating plant has been remodeled into a labora- 

tory for mining engineers and the latest equipment installed for 

their proper instruction. The large wing to the engineering
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building, which will shortly be ready for occupancy, allows the 

necessary room for the continued growth of the engineering col- 

lege. The most noticeable change is on the fourth floor where 

now three large drafting rooms supplant what was almost un- 

available space before. 

The foundations of a magnificent Biology building will be in . 

place before winter. The excavating has been in progress all 

summer and there will be no break in construction until cold 

weather. 

Dormitories for men is the next greatest need. President Van 

Tlise urges their erection but has been baffled in his desire by a 

legislature unwilling to appropriate more funds. With the ever 

inereasing price of rooms and board, with the amount of heat. 

comfort and nourishment in inverse proportion, a large build- 

ing, well heated and lighted, with a dining hall capable of seat- 

ing several hundred students, is not an idealistic dream; it’s a 

necessity,
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DEPARTMENTAL NOTES. 

SUMMER SCHOOL OF MINING. 

The summer field work for the Junior class in Mining Engin- 

eering was done this year at Butte, Mont., and in the Coeur d’ 

Alenes, Idaho. The class assembled in Butte with Professor 

Holden on the first of July, and for their inspection work spent 

two weeks visiting various mines, taking notes on the local geol- 

ogy and the equipment and mining methods employed. 

During the course of this work they became familiar with un- 

derground conditions in the Leonard, the High Ore, the Gagnon, 

the Diamond, the Butte & Superior, and the East Butte Mines. 

The ore dressing and smelting works of the Pittsmont plant were 

inspected, and under the guidance of Professor Havard the great 

plant at Anaconda was visited. 

To fulfil the requirements of the course the members of the 

class then went to work in various mines, positions being secured 

through the generous co-operation of several mine managers and 

superintendents. ‘Two members of the class spent the summer 

working in the Morning Mine at Mullan, Idaho, the others being 

jn mines at or near Butte. 

The practical work required in the summer school of mining 

has not proven too severe for our professional students, and, in 

fact, most of them worked beyond the required period. As a re- 

sult they are now prepared to do their thesis and other Senior 

work most efficiently. 

As a further result of the summer school session the depart- 

ment has secured donations of several tons of copper and lead 

ores for use in the ore dressing laboratories, besides arranging for 

‘future summer work. 

The department gratefully acknowledges the generous co-oper- 

ation of numerous mine managers and superintendents, and more 

especially of Mr. Oscar Rohn, an alumnus, manager of the Pitts- 

mont Co., Messrs. John Gillie, B. H. Dunshee, and other mem- 

bers of the Boston & Montana staff, Mr. Atwater of the Butte 

& Superior, Messrs. Miller and Burbidge of the Federal Lead 

Co., and Mr. Maston, manager of the Bunker Hill & Sullivan 

property, and his mine and mill superintendents. FE. C. H.
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CHANGES IN THE ENGINEERING FACULTY. 

A number of changes in the faculty of the engineering college 
mark the opening of the new year. Probably the one most im- 
portant addition to the faculty is Professor F. W. Doolittle who 
comes to succeed Professor C. H. Burnside as Assistant Professor 
of Mechanics. Professor Doolittle is an Iowan who holds the de- 
grees of Bachelor of Arts from Princeton university and Civil 
Engineering from the University of Colorado. He is a man of 
much practical civil engineering experience and has spent a 
uumber of years in the service of the Union Pacific Company. 
He has taught one year each at Illinois and Colorado, substituting 
at the latter place for Dean Ketchum and teaching his classes in 
structures. Professor Burnside was on a leave of absence at 
Columbia university last year and has resigned to accept a per- 
manent position at that institution. Another important change 
in the Mechanics department is the resignation of Mr. F. M. 
McCullough, Instructor in Mechanics, who goes to the same de- 
partment of the Carnegie Institute, Pittsburg. 

Mr. J. C. Steen, for a number of years Superintendent of the 
Machine Shops, has resigned and will be sueceeded by Mr. A. Iu. 
Goddard, M. E. ’96 Wisconsin. Mr. Goddard is a man of large 
experience in manufacturing establishments, designing offices 
and as superintendent in charge of construction. While a stu- 
dent he was an assistant in the shops. Since then he has spent 
much time in the employ of a ship building concern, and watch 
and automobile manufacturing establishments. A. skilled ma- 
chinist himself and well informed in modern phases of shop 
practice, he is particularly successful in the use of the new va- 
rieties of special steel used in the manufacture of tools and in- 
struments. He is well known personally to a number of the 
present members of the faculty. 

| In the Steam Engineering department, Mr. E. J. Kunze and 
| Mr. E. M. Shealy, Instructors in Steam Engineering, have re- 
| signed, the former to go to Michigan Agricultural college and 

the latter to the University of Montana. Mr. A. FE. Birggren, a 
graduate of Towa State college at Ames, has been appointed to
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fill the vacancy. Mr. Birggren has had eight years active shop 

work and for the past two years has been a member of the faculty 

of the University of Colorado. 

F. W. Ives, ’09 Wisconsin, and 0. C. Berry, Instructors in 

Mechanical Drawing, will be absent from the teaching staff this 

year. Mr. Ives leaves to accept a position in the same depart- 

ment of Ohio State university at Columbus, Ohio, and Mr. Berry 

will continue some investigations begun in the laboratories here. 

W. A. Klinger, of Milwaukee, who took his Bachelor of Science 

degree last June, and E. 8. Maclin, from the University of Ten- 

nesee, will succeed Messrs. Ives and Berry. Mr. Maclin has had 

experience as a teacher in the Technical High School of Atlanta. 

Georgia. 

In the Electrical Engineering department, Messrs. Johnson 

and Hovey, Assistants, have left. Mr. Johnson has located with 

the Cutler-[lammer Co. C. J. Belsky, a 1910 graduate, has been 

made assistant in their stead and Mr. F. A. Kartak raised in 

rank from assistant to instructor. W. F. Lent, ’10, returns to 

the university as research assistant in this department. 

Walter E. Jesup, a graduate of the University of Southern 

California, and who has done summer graduate work here, has 

been appointed to the position left vacant by W. C. Muehlstein, 

Assistant in Railway Engineering. 

In the Chemical Engineering, Machine Design, Topographic 

Engineering and Bridge Engineering departments there has been 

no change. A research assistant in the person of Professor 

Charles I. Corp has been appointed in the department of Iy- 

draulie Engineering. Professor Corp is from the University of 

Kansas where he has held the position of Assistant Professor of 

Mechanical Engineering. He has done summer graduate work 

at Wisconsin. 

Fellowships have been granted as follows: William A. North. 

University of Illinois, in Hydraulic Engineering; James N. 

Lawrence, Syracuse university, in Chemical Engineering. Three 

scholarships were given to Mareus S. McCollister, University of 

Illinois, in Hydraulic Engineering; George C. Phillips, State 

College of South Dakota, in Electrical Engineering; Walter B. 

Schulte, 710 Wisconsin, in Applied Electro-Chemistry.
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ALUMNI NEWS. 

ANNUAL BUSINESS MEETING. 

At the largest annual meeting of the University of Wisconsin 

Alumni «Association in its history, held on June 21, the associa- 

tion was reorganized and greatly strengthened by the adoption of 

anew constitution. The officers elected for the ensuing year are: 
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Graduating Class in Review 

President-—Lynn 5. Pease, ’86, Wauwatosa. 

Vice-president—-Mrs. Imogene Hand Carpenter, ’87, Racine. 

Seeretary—Willard G. Bleyer, ’96, Madison. 

Treasurer-—Mathew S$. Dudgeon, ’95, Madison. 

| Iixeentive Committee—Elizabeth Waters, ’85, Fond du Lac; 

| J. G. Wray, 793, Chicago; Dr. A. J. Ochsner, ’84, Chicago; Lynn 

| A. Williams, 700, Chicago.
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Louis P. Lochner, ’09, was re-clected to the alumni fellowship 

in journalism, ereated by an unknown donor and alumnus, and 

was made editor and business manager for The Alumni Maga- 

zine for next year. 

During the progress of the meeting great enthusiasm was 

caused by the unceremonious entry of the class of 1900, headed 

by a band and followed by the famous elephant, led by J. 8. Lyle 

in costume of the Far East. Proceedings were suspended until 

the class’ enthusiasm had spent itself and order could be restored. 

ANNUAL BANQUET. 

Eelipsing anything of its kind yet attempted, the University of 

Wisconsin dinner in armory hall on June 21 attained a success 

. which far surpassed all anticipations. Five hundred and twenty- 

one persons, most of them graduates from the university, were 

gathered about the tables, the arrangement by classes being car- 

ried out in the seating. Some fifty alumni had to be turned back 

because they had failed to reserve places. The number of ban- 
queters was 275 more than at any previous banquet. 

Deafening class yells, varsity toasts, locomotives and rahs, with 

a great many popular college songs followed one another in rapid 

succession, and kept the assemblage in a state of continual mer- 

riment. Everybody was there for a good time, and nothing 

which would contribute to the informality of the affair was 

spared. The class of 1900 had the largest representation, 89 

places being occupied at their tables. The table plan was that 

of a hub in the center, with spokes radiating out in all directions. 

The hub was formed by a large round table, at which were seated 

the toastmaster, Dr. A. J. Ochsner, ’84, retiring president of the 

Association, President C. R. Van Hise, ’79, and the regents. In 

. the character of the attendance. nothing of the kind has been 

seen since the jubilee of 1904. Men high in the life of the state 

and city, of whom one was a candidate for governor, and one a 

former candidate for the presidency of the United States, com- 

posed the throng of enthusiastic graduates. 

The big stir at the dinner, as at every function during the
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commencement festivities, was made by the class of 1900, who, 

with the omnipresent elephant and the band, marched into the 

hall, paraded about the tables, and finally took seats in the center 

of the east side. Then the yelling started. It was taken up by 

nearly all the classes, large and small, the smallest being that of 

’59, whose yell was given by its sole representative, Judge Elbert 

O. Hand, Racine. 
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Commencement Procession 

The class of 1900 and members of old glee clubs led in the sing- 

ing of college songs, copies of which were at each place. This 

proved to be one of the most delightful features of the evening. 

In Eugene W. Chafin of Waukesha, law ’75, who was the 

Prohibition candidate for president in the last campaign, the 

Wisconsin spirit was exhibited in a remarkable manner as the 

well known orator led his classmates in the slogan, ‘‘We’re alive. 

we’re alive. How we thrive, how we thrive. We’re the class of 

| ‘75.’’ Before leaving to catch a train, Mr. Chafin was called 

| upon by President Ochsner for a few words, and mounting a 

| chair made a felicitous short speech. He said the class of ’75 

| was the noisiest in the university and that it hasn’t stopped since 

it left college halls. If ever elected president, he said, he woull 

find jobs for every alumnus of the university.
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Colonel George W. Bird of Madison, ’60, the representative 

of the oldest class present, was another guest of note. Colonel 

Bird was one of the ‘‘boys’’ and took an active part in the in- 

formal celebration. During the course of the banquet he at one 

time arose and shouted the ’60 class yell so that it was heard in 

every part of the hall. This brought forth a flow of enthusiasm 

and the colonel was cheered loudly. The guests then arose and 

sang the varsity toast. 

Judge E. O. Mand, the first speaker, was heard with the closest 

attention. IIe told of early days in the university, when all the 

students lived in a dormitory, North hall, and when the institu- 

tion was satirically called the Madison High school because of the 

preponderance of Madison boys as students. Chancellor Lathrop 

was nearly the whole faculty. Board cost $25 for 13 weeks in 

North hall. In the class of 1859 were 12 students. 

Lynn Williams, ’00 booster, was greeted with wild yells. Lead- 

ing off with ‘‘Mr. Centerpiece, Ladies and Gentlemen,’’ he ut- 

tered the sentiments of his classmates in their alumni day joys, 

and asked for loyal support for the university of every alumnus. 

James S. Thompson for the class of 1910 told of the aceomplish- 

ments of the seniors in providing a generous share of the fund 

neeessary to support the new general seeretaryship. In the 

future the class of 1910 will be to the forefront at alumni re- 

unions. Other speakers followed. 

ALUMNI REUNIONS. 

"15. 

The thirty-fifth anniversary of the graduation of the class of 

1875 was celebrated by a reunion of the class at luncheon at 

1:30 p. m. Tuesday, June 21, in the green room of Lathrop hall. 

The following members of the class were present: Mrs. William 

Hi. Baily, Des Moines, Ia.; Mrs. Webster E. Brown, Rhinelander ; 

Mrs. Charles L. Harper, Madison; Mrs. Perry Williams, Mil- 

waukee; Mi. and Mrs. Charles F. Harding, and Mr. and Mrs. 

Charles E. Pickard, Chicago; Mr. and Mrs. Clinton H. Lewis, 

Milwaukee; Mr. and Ms. Isaac S. Bradley and Mr. and Mrs.
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James Melville, Madison; Mr. and Mrs. Fred S. Luhman, Mani- 

towoc; Perey F. Stone, Rockford, Ill.; William Street, Chicago; 

Eugene Chafin, Waukesha; and William P. Gundry, Minerai 

Point. 

In addition to a few invited guests, the following members of 

the faculty of 1875 were present: Prof. and Mrs. J. B. Parkin- 

son, Prof. and Mrs. W. W. Daniells, Prof. Alexander Kerr and 

Mrs. D. E. Carson. 

80. 

The class of 1880 celebrated their thirtieth anniversary by 

gathering at the home of My. and Mrs. Magnus Swenson, both of 

whom are inembers of this class. Luncheon was served on the 

veranda overlooking Lake Mendota. Reminiscences of college 

days, the reading of the class prophecy written by Henry Good- 

win of Milwaukee thirty years ago, and plans for the future oc- 

cupied the time until three o’clock. At that hour the members 

of the university faculty of thirty years ago, still resident in 

Madison, had been invited to meet the class. Professor J. C. 

Freeman, Professor Alexander Kerr, Professor and Mrs. J. B. 

Parkinson, Mrs. D. E. Carson and Professor W. W. Daniells 

responded to the invitation. A letter of greeting and appre- 

ciation signed by all the members of the class was sent to Dr. 

and Mrs. John Bascom. In the evening the class attended the 

alumni banquet. Those present were Mr. and Mrs. Charles 

Lamb, Mr. and Mrs. J. H. Hutchison, Mr. and Mrs. J. E. Hoyt, 

Mr. and Mrs. Magnus Swenson, all of Madison ; Dr. Charles Ster- 

ling, Indianapolis, Ind.; Jay W. Hicks, Phillips, Wis.; Mr. and 

Mrs. Humphrey Desmond, Milwaukee; Dr. John M. Dodson, 

Chieago; Mr. and Mrs. Waldo Fisher, Alton, Ill.; Frank B. Brun- 

dage, Dawson, N. D. 

85. 

Varsity ’85ers to the number of thirty or more, some with 

wives, others with husbands and not a few with so-called ‘‘sam- 

ples’? in the form of offspring—the whole party numbering 

about forty—had luncheon in Lathrop hall as the central in- 

eident of their quarter-century reunion, and reminisced, sang 

and faithfully endeavored to appear formal while transacting 

the little business essential to the maintenance of class solidarity. 

: 
f 

) 
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Dr. A. J. Ochsner of Chicago provided American Beauty roses inv 

liberal quantity to embellish the various tables and the function. 

which was given by the Madison members, swung off in the mer- 

riest manner imaginable. 

At a business meeting Charles I. Brigham was chosen class 

historian and George E. Waldo elected secretary. Volumes of 

class letters were distributed—the letters written every five years 

—-and it was voted to send a telegraphic grecting to Former Pres- 

ident John Bascom, at his home in Williamstown, Mass. The 

telegram read as follows: ‘‘The class of ’85 on its twenty-fifth 

anniversary sends you greetings. Your teachings and their in- 

fluence are with us still. We are grateful to you.—Class of 785, 

U. W.” 
A group pieture was taken and the class propheey, written 

twenty-five years ago, was read. 

At the alumni banquet in the evening the members sat together. 

700. 

The alwmni of the class of 1900 made the biggest splurge in 

years in the Commencement Week’s doings. The Chicago com- 

mittee organized the members and published a paper to boom 

the reunion. This paper was called The Reveille, ‘“Ten-Year 

Alarm Clock of the Class of 1900,’’ and contained songs, editor- 

ials to boom the reunion, letters from President Van Hise and 

other distinguished alumni, and a 1900 class directory. 

As a result over fifty of the old grads were on hand and held 

high carnival. The headquarters were the Mahoney apartments 

at State and Lake streets, gaily decorated in class colors, white 

and green. Socks in these colors hanging on the line on the 

porch, white and green parasols which every member carried. 

neckties and even hosiery were emblematic of the return of the 

naughty-naughts. 

On Class Day the grads formed a procession and with a ‘‘Ger- 

man’’ band at the head marched to the upper campus for the ivy 

exercises. A paper elephant carried by four graduates reminded 

many of the real elephant that once was a mascot of this class. 

They finally ended their promenade in front of Main IIall, where 

a group picture was taken.
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In the afternoon an exciting baseball game was held with the 

members of 1905. The contest was productive of a great deal 

of amusement for the large crowd of spectators as well as the 

players. It terminated in an easy victory for the older class, 
f the score being about 13 to 7. The teams lined up as follows: 

1905—Bartlett, Schreiber, Walton, Neckerman, Cronk, Bolte, 

Weld, and Goodnea and Storey, the last two being non-members 

of the class. 

1900—Lyle, Metzler, Emerson, Tannig, Minch, Granke, Von 

Briesen, Whomes and Seaman. 

The invasion of the annual business meeting of the Alumni 

Association by 1900 is elsewhere described. At 12 0’elock the 

members met at the university pier and there boarded one of 

the large boats for a lake party. This event proved a jolly affair 

and was thoroughly enjoyed by all. A reunion luncheon was 

served at the Maple Bluff golf club. 

The class also edited a special edition of the Daily Cardinal on 

Alumni Day. The paper was filled with live news from the 

alumni and commencement activities. They also put on some 

interesting entertainments during the glee club reunion. In the 

evening they were present at the banquet in a body. During the 

three commencement days over 125 members of the class regis 

tered. (Wisconsin Alumni Magazine.) 

' 
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Hurrah! 
All at home again at 

9 BEN and FRANK’S 
NEW LUNCH ROOM 

815 University Avenue 

The swellest and most sanitary 
place of its kind in the city. 

Diederich & Meier 

$5.00 a Month 
will buy you a 

TYPEWRITER 

Our Rebuilts are as good as new and have 

the same guarantee. 

All Makes $20 to $60 

Rentals $2.50 per month 

College Book Store 
412 STATE STREET 

Kindly mention The Wisconsin Bngineer when you write. a
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JOSEPH M. BOYD, Prest H. L. RUSSELL, Vice Prest. FRANK KESSENICH, 2d Vice Prest 

CHAS, ONEILL, Cashier IRVING E, BACKUS, Asst. Cashier at Branch Bank 

MADISON, WISCONSIN 

Capital z Z E - + $300,000.00 
Surplus - 5 7 - - += 50,000.00 
Additional Liability of Stockholders 300,000.00 

SAVINGS DEPARTMENT 
SAFETY DEPOSIT BOXES FOR RENT AT REASONABLE PRICES 

(Branch Bank Located Corner State, Johnson and Henry Streets) 

You are going to spend four years here, so why not 

live comfortably? 

We have office desks, student tables, book-cases, 

office supplies. 

Special Rates to New Students 

@ —>) 

Tine Bailey 
=X ° 

furniture \ 

. 426 State St. 

BETTER FURNITURE FOR COTTACE OR MANSION 

ALWAYS RELIABLE 

The Menges Pharmacies 
| Mifflin St. Pharmacy University Ave. Pharmacy 

Wingra Park Pharmacy 

Kindly mention Tite Wisconsin ‘Engineer when ‘you write. —_
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New Rules of 
ape 

William Owens the Rush 
1. No student will be allowed to enter 

; the class rush unless he is properly attired 

PLUMBER in a woolen suit and has a Wisconsin 
‘ pennant. 

————_ 2, All apparel worn by those compet- 

Estimates on all kinds ing in the rush must be previously cleaned 

of Plumbing Work and pressed. 
giadly furnished 3 All sanitary and hygienic precau- 

tions must be taken as to dress. 

4. To insure the observance of these 

rules, all students must bring acertificate 

certifying to same from the 

Pantorium Company 
TheHome of Wisconsin Pennants 

118 N. Pinckney Street Tailoring Cleaning 
Pressing 

MADISON . . WISCONSIN 405 State Phone 1180 
702 Univ. Ave. Phone 1598 
224 King St. Phone 3163 

Tailor Talks 

@\First impressions are lasting. The well-dressed man 

makes a hit at the start. 

@Lots of people think a dollar saved is good time lost. 

@ But we can save your dollars, save your time and give 

an individuality, the unmistakable made-for-you fit,-to 

your clothes. 

@ We make them for many. Do we make them for you? 

Tailor 

228 State St. Phone 2211 . 

We do cleaning and repairing : 

a Kindly mention The Wisconsin Engineer when you write.
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Ihe University of Wisconsin 
THE COLLEGE OF LETTERS AND SCIENCE offers a General Course in Liberal 

Arts; a Course in Commerce; a Course in Music; a Course in Journalism, Li- 
brary Training Courses in connection with the Wisconsin Library School; a 
Course in Education; the Course for the Training of Teachers, and the Course 
in Chemistry. 

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

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

TIDE COLLEGE OF AGRICULTURE offers (1) a course of four years in Agricul- 

ture; (2) a course of two years; (3) a short course of one or two years in Agri- 

culture; (4) a Dairy Course; (5) a Farmers’ Course; (6) a course in Home Econ- 
omics, of four years. 

THE COLLEGE OF MEDICINE offers a course of two years in Pre-clinical Medical 
Work, the equivalent of the first two years of the Standard Medical Course. 
After the successful completion of the two years’ course in the College of Medi- 

cine, students can finish their medical studies in any medical school in two years. 

TILE GRADUATE SCHOOL offers courses of advanced instruction in all departments 

of the University. 

WHS UNIVERSYEY EXTENSION DIVISIGN embraces the departments of Corres- 

pondence-Study, of Debating and Public Discussion, of Lectures and Informa- 

tion and general welfare. A municipal reference bureau, which is at the service 

of the people of the state is maintained, also a traveling ‘Tuberculosis Exhibit 

and yocational institutes and conferences are held under these auspices. 

THE COURSE IN COMMERCE, which extends over four years, is designed for the 

training of young men who desire to enter upon business careers, 

THE COURSES IN PHARMACY are two in number; one extending over two years, 

and one over four years, and are designed to furnish a thoroughly scientific 

foundation for the pursuit of the profession of pharmacy. 

THE COURSE FOR THE TRAINING OF TEACHERS, four years in length, is de- 

signed to prepare teachers for the secondary schools. It includes professional 

work in the departments of philosophy and education, and in the various sub- 

jects in the high schools, as well as observation work in the elementary and 
secondary schools of Madison. 

A COURSE IN JOURNALISM provides two years’ work in newspaper writing and 

practical journalism, together with courses in history, political economy, po- 
litical science, Mnglish literature, and philosophy, a knowledge of which is nec- 

essary for journalism of the best type. 
LIBRARY TRAINING COURSES ave given in connection with the Wisconsin Library 

School, students taking the Library School Course during the junior and senior 
years of the University Course. 

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

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

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

. Science or its equivalent. The Engineering courses range from advanced work 
for graduates to elementary courses for artisans. 

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

THE GYMNASIUM, Athletic Field, Boating Facilities, and Athletic Teams give op- 
: portunity for indoor and outdoor athletic. training, and for courses in physical 

training under the guidance of the athletic director. 

Detailed information on any subject connected with thé University may be obtained 

by addressing W. D. HIESTAND, Registrar, Madison, Wisconsin. 

Kindly mention The Wisconsin Engineer when you write. :
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WHERE DO YOU EAT? 

AT THE 

Varsity Cafeteri 
OF COURSE 

Home cooking. The most modern plan 

of serving. Pay for what you get. It 

solves the food problem. 

Live Well on $3.00 a Week 

Cleanliness Purity Satisfaction 

Established under the direction of two 

enterprising women students, Engineer 

713, Agric 14. 

613 UNIVERSITY AVENUE 

for original, independent 

University Sporting 225, New y [) g class 5 

Subscription to all Engineering Periodicals taken by 

The Wisconsin Engineer 

Leave your subscription at The Wisconsin Engineer Office 

CASSIER’S MAGAZINE 
an ENGINEERING MONTHLY 

One hundred pages of text, fully lilustrated in each issue, contributed by the Leading (ngineers 
of the world, Subscription $3.00 a Year 

Write for attractive clubbing offer 

THE CASSIER MACAZINE CO., 12 W. 3ist. St., New York 

Kindly mention The Wisconsin Engineer when you write.
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Let’s Get 
Acquainted PIPER BROS. 

Wholesale and Retail 

Schwoegler Grocers 
2 BIG STORES 

THE KANDY KID 
425 State Street Pinckney St. and State St. 

Who’s 

— HOFFMAN 
Carl Thomas 

Photographer You'll find 
ieee him on the 

ground floor 

GET YOUR HAT | F. W. Curtiss 
Cleaned and re-blocked PHOTOGRAPHER 

11, Dp — 

Suits Pressed 108 State Street 

MADISON STEAM DYE WORKS DapitactansPiited fom 
112 S. Pinckney St. E. R. Curtiss, A. C. Isaacs and 

F. W. Curtiss Negatives 
Phone 2485 

Holeproof Hose OLSON 
THE ORIGINAL 

| GUARANTEED The Popular Priced 

| SIX MONTHS Tailor 
| 

RUNDELL 213 State St. 
7 E. Main Street 

i - Kindly mention The Wisconsin Engineer when you write. a



The Wisconsin Mngineer xix 

. THE 

CS gh => CHICAGO STEEL TAPE 
G 2, ZX . 

X¥ ae ee Ss No Surveyor’s or Civil Engi- 

O—,, a fi: >_>) neer’s Equipment is complete 

oo e without it 

We Also Manufacture 

The Chicago Leveling Rod 
The Chicago Stadia Rod 

The Chicago Lining Pole, Two Sizes 

Marking Pins 

Stadia Targets and 

Eureka Tape Repairers 

CHAINMEN’S RULE SENT FREE ON REQUEST 

CHICAGO STEEL TAPE CO 
6629-33 Cottage Grove Ave., CHICAGO, ILL. 

eo e 

The First National Bank 
OF MADISON, WIS. 

UNITED STATES DEPOSITORY 

CAPITAL, SURPLUS AND UNDIVIDED PROFITS $400,000.00 

OFFICERS AND DIRECTORS 
A. E. Proudfit, President M. E. Fuller, Vice-President 
Frank G. Brown James E. Moseley 
R. M. Bashford Halle Steensland 

Wayne Ramsay, Cashier 
M. C. Clarke, Assistant Cashier 

Transacts a general banking business. Issues letters of credit and travelers’ 

checks, good in all parts of the world. 

DESIGNERS AND ENGRAVERS 
Makers of High Grade 

WA WTachinery Illustrations 
SAINT PAUL TIINN. 

«Kindly mention The Wisconsin Engineer when you write. —
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1 

When in Doubt}; ENGINEERS 
“What you want in Cloth- 

ing a | lebercachers call a Your Vacation Pictures 
us. e wil show you the ° 

latest in everything pertaining D eveloped and Printed 
to dress. We are constantly 

getting something new. Ask for our Kodak Man 

Make our store your head- 
quarters for your wearing ap- _ 

parel. 5 { ( | 

Home of Hart, Schaffner & (MINE (ll (ll 
Marx Cloth 

Excello Shirts. "i B. Stetson 302 State St. 
Hats 

Fownes Gloves We Guarantee 

Olson & Veerhusen Co. Our Work 

Dance Programs 
How to make 

ociety Stationer Society Stationery $15 or $20 
Good Printing 

of all kinds Order your suit 

at the 

| Parsons Printing 
| 

and Stationery Co. AN NLOTHING 
Lo) OMPAN Y 

24 N, Carroll St. 

Kindly mention The Wisconsin Engineer when you write. a



$2.50 
WILL PAY FOR A 

Life Membershi 
in “The Co-op”—the store owned and 

operated by the students— 

and a 

WATERMAN, PARKER, 
RIDER or CONKLIN 

will be given 

A dividend of 13% in trade and 9% in cash 
declared last year. 

Get our free booklet with college songs, football dates 
and explanation of how to join the students’ store. 

JOIN NOW 

University Co-operative Co., 
508 State Street 

$e



IF YOU’LL LET US PRESS YOUR 

NOW, YOU’LL LET US PRESS YOUR 

SUIT TWO YEARS HENCE 

OUR CUSTOMERS STAY BY US 

WE GIVE SATISFACTION 

ASK ANYBODY 

THEY ALL KNOW 

BADGER COMPANY 

Tailors and Cleaners 

| Ask about our money-saving ticket system. 

Just Phone 365 

The Co-op is across the street 

from us. 513 State St.
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