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The Sidewals WR 

of New Yor. a 
2 Sanne 
pa AVE become for most of us aaa an ‘ 

that very short space be- eee i y i 
2 : iA na | 

| tween going up and going down. V4 oad ona 
“ PA 08 ae | rar) 

We do not travel much on the 2B Rages - Va 

surface these days. If our minds Hh Pa ia a 
were a reflection of our trip a i i il a, ; 

5 2 a ti : fhe 

through a moderncity, we should el sD | ‘ b ( 

be at once the most profound and Ril eo i i] Y 
. A ma ee 4 

the most ethereal race in the Bi ‘gita ? § oa 
| Vg ee ‘ 

world. ime, | 
\ 7 a H 

The escalator and elevator carry Ns a we | 

us from the subway to the sur- Ne a OU 

face, from the surface to the ele- \ og 17 1 

vated subway. The baggage hoist Be | Loe ; 
| f RAE + , 

lifts our trunks from level to level. Sp ha | Ee 
7 “14: NYS . # 

We enter a building and mount to rely i 
the fiftieth story. Indeed, we have Epes | ‘ 

almost abandoned the horizontal, a et 

and the force of gravity seems a | ; tl : "Hak ly 

| just a bit old fashioned. The oo = ot ees 

Otis ElevatorCompany has placed ) ily 
i i ene ae 

| a cur dispuedl an enfisely nem CE 
direction. Bee 6 

Tue Ors Erevator must accept a great deal of the responsibility for the crowd- 

| ing of New York’s sidewalks in the congested district. This seems fanciful but 

nevertheless it is true. Newspapers and magazines continually deplore the in- 

creasingly over-crowded condition of these sidewalks, due to the ever-increasing 

height of buildings. If it were not for the developments in the elevator industry 

made by the Otis Elevator Company as a pioneer, it would not have been pos- 

sible to erect buildings of the stupendous heights which are now in vogue. It is 

the high speed Gearless Elevator, now culminating in the 800 ft. speed auto- 

matic signal control elevator, which has made the fiftieth floor almost as avail- 

\ able in point of time as the twentieth floor, and that has, therefore, made it 

feasible to pile office on office high into the air. 

OTIS ELEVATOR COMPANY 

Offices in all Principal Cities of the World 
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oT Ditch-Digger 
: oF a Some years ago, when little boys used to yell 

5 a me a & “Get a horse” at the hesitant and asthmatic 
rn ‘ie vehicle which was the ancestor of the modern 

te automobile, the term ditch-digger identified 
ae i the man who had to perform the hardest labor 
oe See) imaginable. Squads of these workmen would 
os . be in the street with their crowbars and 

: 4 _ > een sf . hammers, and there was always the sound of 
/ eg Ay b metal ringing on metal as the ponderous ham- 
_ @ Mee FA ~ mers descended. The passers-by would wonder 

, | that no hand was crushed in the process. 
A he a] : That was before the development of the 

oo be OG co ae Paving Breaker. Work that fifteen men took 
lay A Cs ae a day to perform is now accomplished by one oh ayo We man. Compressed Air has supplanted the 
ae oe te Re ya ae uncertain human muscle, and the ditch-digger 
o. bee es is no longer the man but the machine. , | : Ae ie 

OF NI ee *. # ‘ Ve . a : ee : In this instance, as in a hundred others, 
ye Pos a Ingersoll-Rand Company has enlisted the aid of 

bas ie ae : Compressed Air in the elimination of wasted 
dk ya time and effort. 

HN] ie pneumatic Paving Breaker [ff INGERSOLL-RAND COMPANY 
does the work of 15 hand laborers. 11 Broadway e m New York City 

Offices in principal cities the world over 
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FONE iS Our successful experience in designing 

i and building Refrigerating and Ice Making Plants in the last half century is 

passed on to the purchaser in the form of properly constructed and installed 

| equipments. 

Specifications and Quotations covering any size Refrigerating or Ice 

Making Plant will be submitted on request. 

THE VILTER MANUFACTURING CO. 
i 906 Clinton Street Established 1867 Milwaukee, Wis. 
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| Christmas Greeting Cards | 
for the coming season are now ready 

| a An early selection from our beautiful | 

i aE designs will insure exactly the card you 
i Bt a want and delivery when you wish it. i 

| ~ i t 
ORDER NOW! 

| i 

BLIED PRINTING COMPANY 

i 114 East Washington Avenue Madison, Wisconsin 
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THE WIDE FIELD of APPLICATION of X-RAYS 
By Lroyp L. Catt, e18, Victor X-Ray Corporation. 

LTHO the term “X-ray” is very fimiliar, the peo- 40,000 to 300,000 volts unidirectional current (maximum A ple who have the rays used on them are usually value) which is applied between the filament or cathode not in a position to inquire into their nature or the and the target or anode. 
equipment used in their production. The application of The design of these tubes must be such as to main- X-rays has been extended to fields other than the medical _ tain the high vacuum, to withstand the mechanical forces one so rapidly in the past few years that any engineer produced by the high intensity electric field, to prevent is likely to be called upon to use them in connection with puncturing by the high voltage, and to provide the his work. It may be advisable to briefly describe their proper dissipation of heat generated at the target by nature, the modern method of production, and the recent impact of the electrons. Extreme care is required to application of the rays. free from gas all metal and glass parts making up the Professor Lane and his colleagues proved that X-rays X-ray tube by heating them in a vacuum before assem- or rontgen rays are the 

bly. X-ray tubes are same in nature as or- 
required to maintain a dinary light; that is, Pawan uaa vacuum that is much electro-magnetic waves Bie e ere ee eae “ile ita higher than that requir- of definite wave-length. ‘ i a4 Sil ed by most vacuum de- It has been shown since Ar alles ieee asl vises such as radio this discovery that color, oa eF tubes, lamps, ete. The absorbability, actinic, ee anode temperature rises and chemical effects of "ge to a cherry-red heat in X-rays depend, as they : « air-cooled tubes. One do for visible light, up- of of these air-cooled tubes on length. ‘The differ- RAN is shown in Fig. 1, ence between _ visible a Ny For continuous opera- light and X-rays is that Donita | tion tubes the anode is the wave length of a t 5 | Ca water-cooled. A  com- X-rays is from 0.2 to 
plete line of tubes has 0.9x10 to the minus 8cm. " been designed for every while the wave length of An X-Ray View of an Automatic commercial application. 

visible light extends from 
The tube is often con- 3800 to 6400x10 to the minus 8cm. These extremely sidered the heart of the X-ray apparatus, but it cannot short wave lengths have the property of penetrating sub- be used unless it is properly excited by suitable poten- stances that are opaque to visible light. tials. Means must be provided for controlling the fila- These penetrating waves are produced by the impact ment temperature since the filament temperature de- of high-velocity electrons (approximately 82,000 miles termines the magnitude of the current that will pass per sec.) on a tungsten target in highly evacuated vessel thru the tube at a given potential across the tube. This 5x10 to the minus 7mm. Hg.). In modern Coolidge X-ray current is read in milli-amperes and ranges from 2 to tubes the electrons are obtained from a specially formed 500. The product of milli-amperes and the time of the filament which is heated to approximately 2,500 degrees exposure is termed milli-ampere-seconds and deter- absolute. These electrons which are evaporated from mines the amount of rays for a definite potential across the filament are accelerated by a high potential from the tube and a definite distance between the point of
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application of the rays and the target of the tube. The invention of better equipment. The Coolidge tube was 

filament voltage is obtained from a step-down trans- perhaps the greatest contribution to X-ray art since the 

former altho storage batteries could be used to suppl discovery of the rays themselves. This tube immedi- 
s Pply J y 

the filament power. ately replaced the “cranky” gas tube with a tube that 
1 y ref yg 

would operate consistently day after day. The funda- 
f (i, mental laws of the operation of this tube are under- 

e eee stood sufficiently well to enable the calculation of their 
siren ae <P Ip characteristics. 

\ : wis Sf The exciting equipment for the tube has kept pace 

_ Z with the tube development and the expression is com- 

. —— an mon, “the tube is the limit”. High voltage transformers 

Fig. \—An Air-Cooled Tube which have definite characteristics widely different from 

The unidirectional potentials across the tube must be Power translormets, a88 required Tor this Wark, Poets 
z . z 5, 5 : tials up to 300,000 volts (peak) are common. Controls 

adjustable since this potential determines the velocity of for file an . 1 1 hz 1 1 

the electrons which strike the target. This velocity in 2 aiene current and fu pe vo tage have been oe 
. : me oad signed into rugged, beautiful pieces of apparatus so 

turn determines the wave-length of the radiation pro- ©. z 5 
duced by the impact simple that powerful installations may be operated by 

° . be a . . relatively inexperienced persons. 
A mechanical rectifying switch in the secondary of Measuri . t for determining & d 

the step-up transformer has been found to be the most casuring equipment for cetermining “ray Coase 
2 eave 5 Avec nds has been continuously improved until the four factors, 

practical source of high voltagg unidirectional current for ‘i sas : 
the tube. This rectifying switch is driven by a special kilo-voltage, milli-amperage, time, and distance can be 

type of synchronous motor. Some of the smaller outfits determined sit With BHRE Ee oe a6 erneliles Has 
aise what is called “self-rectification” in which the X-ray nicians who may be unfamiliar with the theory of the 

tube itself rectifies the high alternating voltage. Keno- nel be i“ prodnce radliogtaphs with detail wpich 

trons are being introduced in various combinations to wou vt een vouienent wn I ew years . * a 

replace the mechanical switch but the life of the keno- eee ‘the eaedic i ateetion to. wc ile the ue © ot thee 

trons at present is somewhat indefinite and the circuit ial aad ovina sasratas GM arate auacateaae ac tecein ica 
not as fool-proof as that used with the mechanical rec- new problems, have resulted in many discoveries. The 

tifiers. Some of the mechanical rectifiers have been in ond - no longer fimited to oration af an eas 

continuous clinical operation for ten years with practic. *. TO<en OF THSp’aced Hones, Due 1S Regan y use or 
ally no service expense. Comparing this service with diagnosis of soft tissues, such as in ulcers of the stom- 

1000-hour life of most vacuum devices calls for careful ach, tuberculosis, various tumors, gall stones and ob- 

vesenvch before definite Aedisions ‘can! be made. .A.type structions of the intestinal tract. Last month the In- 

of X-ray outfit that has served as a disznoste aid in ternational Cancer Committee, composed of one hun- 

| hundreds of hospitals elaies and. doctors? afices. 4 dred of the most eminent medical authorities skilled in 

| shown in Fig. 2 ° > “handling cancer, met at Lake Mohawk and in their 
s g. 2. 

Since the discovery of X-ray by Prof. Wike ey : - pa 

C. Rontgen of Wurzburg in 1895, the physicists j L oe em | 

have applicd them for fundamental research and : es J I - oe be h io 

medical men have applied penetrating rays for Le fe | ~ TR \ 

analysis of bone and tissue. The physicists have ja ie =e 
— 5 . & a < ee aes 

used the rays repeatedly to ionize gases in various | | : ys ‘ 3 “ s 

investigations of the structure of the atom. Thus \ 4 ! | 4 | 

the famous Wilson photographs of the tracks of | eae @-/' = - | | 

Beta particles ejected by X-ray from molecules ! ee 8 te las | 

of air were made possible. Millikan used the ea ie | | 

X-ray as the chief ionizing means in his classical If 3 ie | Seat 

oil-drop experiment, and it was Moseley’s inves- a SSS 

tigation of X-ray spectra that gave us the ac- o | in 7k 
3 A | | eo [ 

cepted atomic numbering. The result of these {| 7) iM | a4 ae | 

researches has revolutionized our ideas of elec- | 4 a ; | | & 

tricity and matter in the past thirty years. a | Jae a F 2 : / 

Medical men have applied X-rays more Ni me ty 7 pe a> 

commercially than others to this date. Great © EE 

strides have been made in the past ten years, near — 

however, in the application of X-rays in the Fig. 2—A Type of X-Ray Outfit in Use in Doctor's 

medical profession, due principally to the Offices and Clinics.
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statement as to the status of cancer research in the wood. Even the golf ball has not escaped X-ray in- 
methods of recognized treatment, placed X-ray, radium, vestigations, and the center of the ball, which is a de- 
and surgery on an equal basis, thus recognizing officially termining factor in its flight, may now be definitely lo- 
the value of X-ray in the treatment of cancer. This cated. These tests have led to improvements in the con- 
fine work has been made possible by the expenditure of — struction of the product and some of the manufacturers 
tremendous energy and millions of dollars on the de- of golf balls are using X-ray equipment for final in- 
velopment of X-ray equipment by men of science and spection. It is not uncommon to have one’s shoes fitted 
men interested in practical application. with the aid of a fluoroscopic screen which enables the 

Altho the medical profession has made use of the wearer to see the position of the bones of the foot in 
X-rays commercially to a greater extent than other pro- the shoe. In addition to the above, the inspection of 
fessions in the past, other fields are taking advantage _ parts going to make up the final assembly of a product 
of the penetrating property of the rays. Museum re- may be checked. A pistol, as shown in the illustration, 
search workers have learned that important investiga- or any other assemblage of small parts may be investi- 
tion of mummy-casings may be made quickly with the gated to determine if these parts operate satisfactorily 
use of the X-ray without destroying the wrapping. The within the case. Such 
value of these mummy-casings and caskets depends upon a check is particularly 
their contents. Radiography has enabled the owners of dt >>. necessary in assemblies 
these mummies to set a more accurate value on them. MyM \ =owhere the case must 
Many other rare specimens, such as sea shells, fossils, ' ye i be in position for the 
etc., can be investigated without destroying the speci-. << Bee) proper operation of the 
men. Thus the scientist has been equipped again with ea ara cs, | mechanism. Any en- 
a useful tool in the from of X-ray for carrying on his | Gi f 2238) gineer could think of 
researches more extensively and more scientifically. \" Pe ne alee dozens of applications 

The application of the X-ray to museum research is, . oe : Pas) of X-ray inspection of 
in reality, the application of the rays for inspection. It pee) parts where safety to 
has been found practical to X-ray castings and metal as- a human life is involved. 
semblies in order to locate blow-holes and weak portions : - The scientist has has 
in the metal as shown in Fig. 3. Dr. H. H. Lester, Fig. 3—How Modern X-ray found another very 
research Physicist at Watertown Arsenal, Watertown, Shows Up Blowholes in important commercial 
Mass., in an article, “X-ray Test Applied to the Prob- Metal Castings application of X-ray in 
lems of the Foundries,”* presents the following abstract : the form of crystal 

: «8 analysis. It is now possible to make an ayalysis of a X-ray tests with collateral analyses indicate y : P : an ayaly . : ‘ metal to determine the elements it contains in a few min- that defects in steel castings fall into a rela- : we . : utes with the X-ray and thus eliminate the long, labor- tively few classes traceable to definite and . : a z 3 : ious chemical analysis. The accuracy of this new method simple causes, most or all of which . . ‘ : is better than that of the commercial chemical analysis. are removable. When defects are detected by : se : we ; A number of the universities have installed crystal an- X-ray examination and corrected by changing . : : ‘ . ‘ alysis outfits in their research laboratories and some of casting technique, they tend to stay corrected. : 5 A : ‘ : ed the more progressive large manufacturing companies It is possible by this method to eliminate from 5 3 A ; ‘ : have equipped their laboratories for routine work. The 75 to 90 per cent of the major defects in steel 5 : : castings complete outfits with the special tubes are now available. 
: i . : . The above examples of application in a commercial Metal sections up to three inches in thick- a cramabis! Ob. @PE ron an a commercia ; form indicate the wide field in which the X-ray may ness may be examined. Where the value of : . : ‘ : assist the engineer. New uses and ideas of testing the product warrants it, X-rays may be used : : ‘ eo 48.8 5 equipment come to our attention daily and this interest to test each individual casting. In other cases &oge ‘4 : - : . would indicate that a number of old inspection methods casting technique may be developed that will . . 

ee are going to be replaced in the near future by the more produce sound castings. ‘ a 
. . effective X-ray analysis. 

: Thus the method of making these pace aa be Thus an engineer must be constantly on the alert to 
improved so that the defects may be eliminated from satisfy himself that he is not overlooking an opportunity 
future lots. . of applying this new method which may perform his 

It has been found an advantage to use X-ray in the work more thoroughly than he has been accustomed to 
investigation of plywood and other wooden assemblies perform it and at less expense. One or two radiographs 
to determine if hidden flaws existed in the pieces of may save him hours of time in an important investi- 

TTT eee gration. 
*This paper presented before the American Society for 

Steel Treating. The best early paper on this subject was a 
presented by Dr. W. P. Davey in The General Electric Re- . . oo. . 
view, Jan., 1915. His results were limited by the fact that Every man in his time must cither wear out or rust 
modern high-power X-ray equipment had not been developed out. I prefer to wear out—Selected 
at that time. . :
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PRESENT DAY HYDRO-ELECTRIC PRACTICE 

IN MIDDLE WESTERN STATES 

By J. F. Roperrs, m’18, Hydraulic Department Allis Chalmers Company. 

T is a surprising fact that many technically trained jg _ ss 

J engineers have never actually visited and thoroughly 4 oad ~ {iea | 

inspected a hydro-electric station. This is exceptionally i ‘way r \ , Ha | . 

true in our middle western states because there seems & a \ a caer oe a 

to be an inborn feeling that hydro-electric developments i | iy i Preis | 

in this part of the country are relatively unimportant ‘a : a. La “ 4 re 

and insignificant. When one mentions water-power de- a ° RY | | 1 

yvelopments we unconsciously consider that this person is 9! | { | oe s : Pe 

speaking of the great developments now in progress ¥ L eee : roi ae Ali i . 

in the eastern part of the United States and Canada, es- & as i ev : 4 Oy fs ae 

pecially those around Niagara Falls and along the St. % ey a od ce i r 

Lawrence River. if a ale > Pers | | = 

It is surprising, to one who has not watched closely ne ee ae 

the developments of water power here in our own state ee ai 

of Wisconsin, that we have probably a more varied . Fig. 2—Shop view of runner and guide-case 

type of hydraulic development than any other state in for open-flame turbines. 

the Union. 

When mentioning the water-power developments in is not the case, altho it is true that there are a large 

California and along the western coast, one usually has number of low-head developments in our Central states ; 

in mind the high-head impulse plants of from 1500- to but here in Wisconsin in addition to these low-head de- 

2000-foot head or the high-head Francis type units of | velopments we have a surprising number of medium- 

from 350- to 700-foot head. When we speak of the large heads and relatively large capacities, as well as several 

developments in the East, one usually thinks of the large developments which might well come into that high- 

capacity medium-head plants such as the 40,000- and head class. 

70,000-h.p. units at Niagara Falls, or the tremendous Fig. 1 is interesting in that it shows the various 

developments of 30,000- or 40,000-h.p. units along the  types-of hydraulic machinery which are best suited for 

tributaries of the lower St. Lawrence River. But on the developing different amounts of power at different head 

other hand, when mention is made of the water power conditions. For instance, for relatively small develop- 

in our Central states it seems that we consider these as ments from 200- to 1000-h.p. and for heads from 7- to 30- 

merely low-head and unimportant developments. Such or 40-feet, the open-flume turbine may be economically 

a used. For larger capacities under these low heads or 

ped, | up to 70- or 80-feet, the concrete spiral cased setting is 

Carneipe aie SmI. i i customarily used and as the capacity and head increases 

LES te ible 1s Size.) | i up to heads of 200- or 300-feet, the plate steel spiral 

inet { | si i | | i : a | cased turbines are usually employed. As higher heads 

we) | $a i i L | | | are reached, the cast steel cased turbines are used and, 

went r aa u Toe Ky ia Ste | for the extreme heads, the impulse or Pelton type wheels 

eal a i gi i L fa Am eE EE are used, altho the latter two types do not come into 

7 fui oe 1 8oy a ue (es : | [ oy use extensively in Wisconsin. 

3 wen | {ov WL est eee cet The propeller type runner and guide case used for 

3 A000, a i Ei te ey La poe at | the modern low-head open-flume turbine, such as that in- 

=, fe tt EL NEE (tees ia stalled in the Montery plant of the Wisconsin Power 

e a [ys K : ws \ tg + ees and Light Company, is shown in Figure 2. The runner, 

et ott Mh te Pee (ate 2 ee which is the name applied to that part of the turbine 

(ae | i Poy aes tek 4 oe: which takes the power from the water and converts it 

pA rele A +4 aay into rotating energy at the shaft, consists of a single 

0 FRer Bend sQee g Baa casting having four radial blades and designed very sim- 

CS ilar to that of a ship’s propeller, or the blades of an 

Fig. 1—Capacities and heads for various turbine types. electric fan. This type of turbine runner is a relatively
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new development, having come into existence during e ie? ge iz iz ia ; 
the past six or seven years, the first important installa- r | tt il rT Ld | | 
tions of this type having been made in 1916. - pose a 

The turbine proper consists of a simple cover plate | {| | fl LET AN L&I 
and discharge ring with movable guide vanes mounted || | ee y | é 
between them. These guide vanes or wicket gates, as a 4 7 = aa : (°° 
they are sometimes called, are pivoted so that the open- | | [74 a : 1 * hs 
ing between them regulates the amount of water ad- | fe | 
mitted to the runner which, in turn, controls the amount HEE HEEL P 
of power developed by the runner. + er —fieo 

In the syphon type setting, the flume or chamber sur- | ft wetted t 9 | 
rounding the turbine proper is sealed at the top and |_| at est, & | 
some means, such as an injector, is provided for sucking 7 7 et" 
out the air and lifting the water up into the chamber. wed at Le y | 
The syphon setting allows a considerable saving in the HEE EEE é 

cost of the power house by doing away with the neces- | | | = 

sity of excavating and setting the turbine at such a dis- AU SAU SULPHATE FIER t 3 | 
tance below head water that air will not be drawn into | PSSnye es wisconsin’ | | 9 |. 

the turbine gates. With the syphon setting, the top of | Sener BEE en Uleas i| | 
the turbine itself may be practically on a level with the ce y ig mF] Be 
head water, the sealed chamber above preventing air aver] eAsungo In Hean Race) Bs | 28 
from being sucked in between the guide vanes. Air | RS APRS aeS Ae oso 3 ° 

2 . . OF THe|TWo Mereles TaAcen | 7 | yd “Svaleanteso 2 ke 
would cause serious disturbances and ‘temporary inter- Ze ee ben! et eres 5 
ruptions of the power output of the wheel. Saree Loe ! 1 7" 

The water from this particular unit is discharged into | [Asp-odetntes heeg | . | | | | 3 ze 
the tail race through a hydraucone or concentric ‘type | || (f| —t——| a ppreds pade tiny teal 

of draft tube, the upper part of which is provided with 7 4 ee ep ae 
a plate steel liner to prevent the water from wearing LT LK I |e 
away the concrete, the lower part being constructed of | | | v7 > Asruan [Gare Opening | : 
concrete. This is poured around built-up forms to pro- e = " ‘s 8 

vide the proper curves. This type of draft fiebute HEE Fig. 4—Powcer-house efficiency curves for Wausau 
mits of more efficient regain of the energy in the water : . 
discharged from the runner, and at the same time per- Sulphate Fibre Company 

mits a considerable saving in excavation cost due to its . : : oo. 
requiring less depth. In this particular installation the they are not subject to freezing or ice troubles am winter. 
head gates for shutting off the water at the inlet of the The trash racks or Screens, which consist of rows of 
turbine are located inside of the building so that they bars on about two- to three-inch Centers for Preventing. 
may be raised or lowered with the same power-house drift-wood and logs from entering the turbine chamber, 

crane which is used to handle the turbine and generator @7€ set outside and located upstream from the power 

equipment. This has an additional advantage in that house. 
The unit of the Montery plant is of the vertical open- 

re ee FE a PE flume type, the entire rotating weight being carried from 

coe ae ~< | | a thrust bearing located on the top of the generator 
geese meee i Ui iy is e bridge, and the shaft being held in three steady bearings, 

Me eae: (i i soe ii fi a the two in the generator being of the oil-lubricated bab- 

. es Pee a | |.)  bitted type. The governor, which controls the power 
" we Oe hy i, output of ‘the turbine by regulating the amount of water 

as f ue admitted, is connected to the guide vanes by means of 
, ae i i a vertical shaft which extends up through the generator 

ye SS : \ floor. The governor contains a set of sensitive flyballs 

bee : | Fl is a ‘ which, in this case, are driven by a small induction mo- 

Cea t i i 4 Teese 7 tor from the main generator, the speed of this motor 

ks Peng : a manhoe | eee a varying almost directly in proportion to the speed of the 

Gea i ces large generator. An increase in speed in the flyballs 

j Se causes them to raise a small valve which admits oil 

: wee le under pressure into the closing side of a cylinder which, 

a in turn, causes the gates of the turbine to be closed. The 

Fig. 3—Interior view of concrete turbine-casing of oil pressure is obtained from small belt-driven oil 

2,500 h.p. turbine. pump which pumps into a pressure tank provided with
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an air cushion. A pressure of from 150 to 200 pounds 

per square inch is ample for operating the guide vanes. < . : 

There are many low-head open-flume installations in aie : Bee 7 =" 

Wisconsin. Some of these operate under heads as high oS AAS . oe 
as 30- or 40-feet and capacities up to 1500-h.p. The om io | Chl Ml eS 
sential point in determining whether or not an installa- fi | 

tion is of the open-flume type, is that in this type of : ee | ; 

turbine the links, levers and pins which control the op- ? | i g i a 

eration of the guide vanes, as well as the guide pivots Nf Psd Td ee 4 Re 

themselves, are exposed to the water and, as a conse- cal oS Lo 7 ia 

quence, their nap ieeetanion is water. This type of a eae ise Sh pee = bell 

gate mechanism is called the inside type because the gate fs Pe a a es eer Pe. : 

operating mechanism is inside the water. s ene Age) . 
Another type of setting used in many recent devel- oA a > hy Why be € ae 

opments in Wisconsin is the concrete spiral cased type ee | ay Nea oF 
installed in the plant of the Wausau Sulphate Fibre i Pg 9 ie a 

Company at Mosinee, Wisconsin. This unit also has a - 4 i we ce 
four-bladed propeller-type runner and the water is dir- :  —= be _. 

charged through a hydraucone draft tube constructed of — - : = 

concrete but in this Wausau turbine the water is led Fig. 5—Spiral casings after riveting, but before 

to the turbine through a form of spiral casing formed concrete has been poured 

in the concrete. This chamber is shown clearly in Fig- 

ure 3, which shows the opening between the guide vanes principal difference between the propeller type runner 
through which the water enters the turbine as well as and the Francis runner is that of a given head and 

the shape of the spiral casing. In this form of casing capacity the propeller type runner will operate at a con- 

the water is led around to all of the guide vane openings siderably higher speed than the Francis runner. This 

at practically equal velocity and, since there are no dead higher speed results in decreased generator cost, be- 

corners or pockets, there is practically no chance for cause the cost of generators varies about inversely as 

eddies or disturbances to be set up in the water. the speed. The natural question arises, “Why not use 
The guide vane operating mechanism on this type of the propeller type runner for all installations, instead of 

turbine is located on top of the cover plate and outside the Francis type runner, as this would mean lower gen- 
of the water, hence the name outside-type gate mechan- erator costs?” This is not possible, however, because 

ism. The turbine bearing is of the water-lubricated, there is a definite upper limit of head above which it is 

adjustable lignum vitae type where strips of lignum- not advisable to use the propeller type runner on ac- 

vitac, a very hard and dense type of wood are wedged count of the relatively high water velocities and result- 

into grooves in cast iron bearing-shoes which form the ing vacuum in the draft tube. This is similar to the 

bearing-housing. On this particular unit, on account condition of a ship’s propeller. There is a definite upper 

of the long length of shaft required, there is an addi- limit to the speed at which any ship’s propeller may be 

tional oil-lubricated intermediate steady bearing mounted operated, as it is found that when a higher speed is 

on structural beams between the turbine and generator. used, pitting trouble on the propeller and rapid deteri- 

On account of the extreme floods which occur in this oration sets in. With the normal setting and the cen- 

particular locality, it was desirable to set the generator ter line of the turbine 10 or 12 feet above tail water, it 

above the water level. Since the turbine center line appears that the upper limit with the propeller runner 
should preferably be located within 10 feet of the nor- is between 30- and 40-foot head. This may be increased 

mal tail water, it meant that there was a span of about somewhat by bringing the turbine down closer to tail 
26 feet between turbine and generator. The critical water, thus decreasing the vacuum at the bottom of the 

speed of the shaft and the allowable deflection are the runner and it may also be modified somewhat by in- 
determining factors in deciding whether or not an in- creasing the area of the blades on the runner, even over- 

termediate steady bearing is required. lapping them somewhat, which results in a type of run- 

The efficiency of this type of unit is around 90% ner approaching the reaction of Francis type runner. 

at its best point. The curve in Figure 4 shows an of- As regards the efficiency of the propeller type runner, 

ficial power-house efficiency test made on this Wausau if we take a relatively slow-speed propeller runner and 

unit, with slightly over 90% at approximately 95% of a relatively high-speed Francis runner, both having 

full load, these curves being plotted on the actual inches about the same characteristics as regards speed and 

gate opening, which is the opening between individual horse-power, their efficiencies thruout the full range of 

guide vanes. power would be about even. We find that slow-speed 

Some of the installed units under heads as high as Francis runners have a much better part-load efficiency 
40 feet are using the Francis or reaction type runner than high-speed Francis runners. The same is true of 

instead of the propeller type runner in Figure 2. The propeller runners, but since the propeller runner is
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usually designed with a much higher specific speed than Figure 5 shows a view of the plate steel spiral casings 

a Francis type runner, it is natural that its part-load just after they have been riveted up and before the 

efficiency should be several per cent lower than the concrete has been poured around them. During the past 

slower-speed Franus runner, altho the point of best ef- twelve years a majority of the medium-head turmines 

ficiency in both cases is around 90%. There is, how- built by this company have been built with plate steel 

ever, a saving to be obtained in the generator efficiency, casings, altho before this time either cast iron or cast 

since the slower-speed generator, which would be re- steel was used wherever a metal casing was required. 

quired if a Francis type turbine were used for extremely Naturally the cast casings cost a great deal more on 

low heads, would probably be one or two per cent lower account of the necessity of patterns. There are many 

in efficiency than the higher-speed generator, which is recent cases where construction engineers have proven 

possible with the propeller-type runner. that the plate steel casing was even cheaper than the con- 

Our cover illustration shows an aeroplane view of crete type of casing. This, of course, depends somewhat 

the Jim Falls Development of the Chippewa Power on the particular conditions existing at the plant. Where 

Company, at Jim Falls, Wisconsin. This power house labor is scarce and carpenters are expensive, and where 

contains three 48,000-h.p. 50-foot-head vertical plate the weather conditions are not the best, the building of 

steel spiral cased units, water being brought down from the complicated forms for concrete casing may run into 

above the dam through a canal excavated along the top a large amount of money. There is also the added cost 

of the hill, then down through individual penstocks, of reinforcing steel and the labor of placing this. As 

the discharge going directly into the river below the higher heads are reached it is found that there is prac- 

rapids. tically as much reinforcing steel required in a concrete 

scasing as there is steel plate required in a 

err 7 aE z aoe Par steel casing and, in addition, the plate 

Pe 8, DE Lr Ce steel casing saves all the form work and en- 
et nt i. ae be ober ables construction to proceed much more 

| rm Pe ce rapidly. ae 
: ot a A “| i LU eS Met} Figure 6 shows an interior view of the 

i H | ial jy Vt : CEU completed power house, taken from the crane. 

: W At a ‘ii i | 7 aa] Note the direct-coupled exciters mounted 

a CAN a rr / _ a ll above the generators. The Kingsbury thrust- 
o ea Ly re ‘ ml et hay bearings are contained in an oil-proof hous- 

‘i - 1 4 : oe — eal ing just below the exciters, but above the 

a sft \V 4 Mig) a | ay generator, the entire weight of the rotating 

A ) i bs i oes a. , 7 1 : parts being carried on the heavy cast-iron 

a iu Apmis a fy || bridges which span the generator stator. 
Q (\ or Ve = “aS 4 . ik _ The governor-stands which contain all the 

1 ; WF é ere r ] hand and electric controls for starting, stop- 
| 4 y A i a : i a ping, synchronizing and adjusting the load or 

: oN ye Et ny) — | speed of the units are mounted on the upper 

oe as : beth iu che = walkway on a level with the excitor plat- 

(yy y f forms. The regulating cylinders or servo- 

1 i \ Thi motors which control the position of the 

i ao > Ale guide vanes are mounted in the turbine pit 
a : ) } i | | and are connected directly to the operating 

Po : /| in #} = mechanism. 
oo jay Goa These three types of turbines, that is, open- 
CE Vi ™ ’ flume, concrete spiral and plate steel spiral, 

— Ve f en are the principal types which are found in 

UF AS ioe : ai Wisconsin, altho there is one notable instal- 
NSS i oe : lation, namely, the Thompson plant of the 

a al =, Great Northern Power Company near Du- 

| ™ % / luth, which contains six 13,500-h.p. 350-foot 

_ Othe ten, - : head vertical cast steel spiral cased turbines, 

8 sO i — ; the first unit of which was installed by this 

2. ‘ a , rig ‘ by company in 1906 and are still in continuous 
= ee. — \ 7 wa operation. 

le aR gh * # To the engineer there is probably no more 

Pee, vy interesting and varied work than the prob- 

Fig. 6—Interior view of completcd power house at Jim Falls —_ i Gradnseed os Page _
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RESEARCH IN HIGHWAY ENGINEERING 

By IL. F. Janna, Professor of Highway Engineering, University of North Carolina 

(Formerly Assistant Director, Highway Research Board). 

[Il average automobilist, in his mad rush, has no missions, universities and municipalities, and each year 

'T comprehension of the money and engineering la- sees new information that points the way to the eco- 

bor required to build and maintain the modern highway. nomical construction and maintenance of highways. 

It has been estimated that $1,000,000,000 is spent an- Research Completed and In Progress 

nually for highways; but there can be no estimate of In a limited article it is impossible to list all re- 

the long hours that are spent by the engineers in their search projects, and, therefore, the following tabulation 

research for more economical methods of construction will serve merely to illustrate that scientific principles 

and maintenance. - are being used to secure the necessary information. 
The modern highway to the automobilist, and even Economics of Location, Wind Resistance, Tire Wear, 

to many engineers, is merely a mass of concrete, or Etc.—The results of a recent study have been published, 

ether material, smoothed out in the form of a road. in text form, which facilitate the location of a double 

The use of the highway has become so varied, however, spiral. The double spiral shows, in addition to its 

that the highway engineer has often wondered just what easier riding qualities, a saving in the amount of con- 

this will Iead to. The subject of the handling and crete when contrasted to a circular curve. 

routing of traffic, and the construction of a road-slab Several studies have been conducted to determine the 

which will stand up, is each day becoming more puz- magnitudes of all the elements of resistance to transla- 

zling. There was an old saying that “every day will be tion of the motor vehicle. Experiments to determine the 

Sunday by and by”; and if one attempts to drive on wind resistance have been conducted and valuable data 
Sunday nowadays, and has even the most casually de- secured. 

ductive mind, he can readily understand that it won’t Front tire wear has been found to be from 50 to 75 

be long before that prophecy is fulfilled—at least in per cent of the rear tire wear, but for comparative pur- 

regard to the traffic situation. A few figures may be poses it is necessary to show the wear on various road 
interesting. In rough numbers, the automobile regis- surfaces. With a tire index of 1.0 on concrete experi- 

tration of the United States in 1926, is 20,000,000, ments have shown an index of 7.3 for a chert gravel 
while in 1895 there were but four. road. 

A few years ago there was considerable speculation Subgrade—Subgrade studies are most important and 
as to the “saturation point” of the automobile consump- additional information is needed. However, experi- 

tion, but so many predictions have been shattered that ments have indicated several important conclusions. 
the highway engineer no longer indulges in guesses as When a soil has a “moisture equivalent” in excess of 
to the number of cars that will travel the highways of 20 per cent, or a lineal shrinkage value in excess of 5 

the United States in the next ten years. per cent, it is probable that this soil will be unsuitable 
The improvements in the mechanical details of the as a highway subgrade. 

automobile, and the mass production that has resulted Bad subgrade soils may be improved by the use of 

in the low prices of cars, has caused an overwhelming a layer of fine granular material, or by the addition of 

demand for good roads. The highway engineer has suitable amounts of the granular material. 

been faced with this demand—backed up by large It has been proved in actual construction that a 

bond issues—and he knew his shortcomings; that a lack blanket course of fine granular material is effective in 

of knowledge to build roads that would endure in every keeping the soft clay subgrade from penetrating upward 

case. Ilighway engineering is the infant in the various into a macadam road, and this increases the resistance 

engineering groups, but it can point with pride to of the road to loads. 
rapidly accumulating stores of knowledge. It is true Drain tile should be used where free water is likely 

that some of this has been gained from failures; but, to exist, but it has been proved that the tile will not 

nevertheless, it now knows the fundamentals of good remove the capillary or vaporized moisture. 
practice. This knowledge has been gained from a “care- Design—There have been so many new designs, re- 

ful or critical inquiry or examination in seeking facts or sulting from research, that it seems hardly necessary to 

principles” known as research. enumerate them. The Bates Road, the Bureau of 

An eminent highway executive once remarked that Public Roads Circular Track, the Pittsburg Test Road 

research was like a road sign in that it pointed the and others have contributed to the design of the modern 

way. It is probable that there are well over 500 re- highway. 

search projects being carried on by state highway com- (Continued on Page 60)
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THE SENIOR CIVILS TAKE A TRIP 
By E. A. ABENDRoTH, Senior Civil 

HE annual inspection trip of the senior civils is at Thru the courtesy of the engineer in charge, the bridge 

Tn end without any great casualties of any kind. was opened twice for inspection, and the passers-by de- 

The trip, as usual, took place in Milwaukee on Novem- cided their eye-sight was failing for they could see no 

ber 2, 3 and 4, and included a visit to the following tugs going thru. 

places: The refuse incinerator, the Jones Island sew- The trip to the Wisconsin Bridge and Iron Works 

age-treating station, bridges, Wisconsin Bridge and Iron in the afternoon netted many things. The street car 
Works, Allis-Chalmers Manufacturing Company, and bearing the official delegation was delayed for some 

the Riverside Pumping Station. time, and the more lucky chaps who drove to North 

The trip is over, yes, but the minimum acceptable Milwaukee had considerable time to rest and loaf. A 

length of descriptions of the various places visited is refreshment parlor in the vicinity was celebrating the 

still staring most of the theatre-goers and “night-lifers” election of Schallits for, sheriff, and much to the pleas- 

in the face. ure of the gang. The celebration was not considered 

Everything was fine on the first day of inspection private. 

until Chadwick discovered a good apple in the large pile The car arrived in time to prevent any hilarious cel- 

of unmentionables at the garbage incinerator. As an  e¢bration and the inspection of the plant was started. 
example of thrifty and economical engineer, Bill ate the The contrast to the morning’s cold detailment was ap- 

apple to the applause and admiration of his fellow men.  preciated, and we learned what becomes of the designs 
When Edna came from Jones Island especially to that we make for roof-trusses and plate-girders. 

escort us to the sewage-treatment station, all the boys The next day, Thursday, the party was detailed to 
very courteously and cautiously boarded the small tug be at the Allis-Chalmers plant in West Allis at 9 a. m. 

(remembering last year’s mishap). While at the plant Because this was the last day of the inspection everyone 

Jake Levin stepped to the fore and started to lead the Plugged along with new vigor, but Arthur Piltz was a 

boys around, at all times keeping a good tab on the bit too vigorous. He saw a bright, shiny rivet lying 

guide to make certain that he would not omit any of the floor of the plant and decided it would make a 

the points of interest as noted on the mimeographed good paper-weight or at least a fine souvenir. Art is 
sheets which were handed out before the trip. nursing a few well-baked fingers, and has decided that 

While looking at the clear-appearing effluent from the best paper weights come from the novelty stores. 

the clarifiers, which mark the end of the sewage treat- When one o’clock arrived, all were quite fatigued and 

ment, the thought arose in Ben Anderson’s mind that famished, but Mr. Nichols, of the company, took away 

the effluent was being wasted and that it really ought Part of the feeling by announcing that dinner would be 

to be directed to the city’s water supply system. It served at the club immediately. 

certainly must have been made pure enough for drink- Life was restored to the party to the tune of Vir- 
ing water. ginia baked ham and apple pie, and after the feast sky- 

Thus ended the first day of the trip. The boys were rockets for the host vibrated the dining hall. 

quite low in spirits for no one had fallen into any of The last visit the party made was to the Riverside 
the large tanks at the sewage plant to cause any excite- Pumping Station where Milwaukee's newest plant for 

ment. But this down-heartedness had short life for serving the city with water was inspected. Those who 

the Empress and Gayety are quite capable of enlighten- were anxious to make the 5:45 train hurried the party 

ing the spirits. along, giving their ohs and ahs, when viewing the large 

From the Gilpatrick the troupe was led by Professor pumps, with just slight hesitation. The plant really ap- 

Corp, who, because of his small size, is easily followed peased the thirst of some of the visitors, for the water 

in a crowd, to the City Hall. The boys assembled in seemed quite different from that seen on the first day 

the Icbby and made quite a chesty front—it looked of the trip. 

something like a policemen’s convention because in gen- In order to please all present, Professor Corp ex- 

eral all of the lounging places by the radiators were cused the inspectors at four-thirty. A hasty trip to 

appropriated. the restaurants, and a more hasty trip to the depots 

Due to the great influence which Professors Corp brought some of the men on their way back to Madison, 

and Kinne and Mr. Cottingham have in Milwaukee, the some on their way home, and others to parts unknown. 

officials of the city gladly gave (loaned) a Peerless, a At any rate there were few who appeared at classes on 

Cadillac and a Lincoln in order to make a comfortable Friday. 

inspection of some of the bridges in the city. The senior civil engineers wish to thank the inspec- 

The boys traveled to the new Atwater Bridge and tion committee, Professors Corp and Kinne, and Mr. 

then to the State Street Bridge where they stopped the Cottingham, and, also, the officers of the places visited, 

traffic to the great pleasure of the passing motorists. for their good work in making the trip a success.
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PI TAU SIGMA CONVENES HERE MINING CLUB ELECTS OFFICERS FOR YEAR 

Pi Tau Sigma, honorary mechanical engineering fra- The following miners have been elected to direct the 

ternity, held its national convention at the university, affairs of the Mining club for the coming year: R. F. 

October 29 and 30, and opened the proceedings with a White, ’27, president; H. C. Wiess, ’28, secretary-treas- 

banquet at the Park Hotel in honor of the new members — urer; H. A. Smith, '28, junior representative to Polygon ; 

of the local chapter. Prof. J. F. Martens, University of | R. M. Rodin, ’29 and P. S. Rodin, ’29, muckers. 

Minnesota, and A. Young, University of Purdue, ad- Se 

dressed the convention. FE, IF. Vilter, ’26 responded for UNIVERSITY CONCERT BAND BOASTS 
the new members. TEN ENGINEERS 

The newly elected members of Pi Tau Sigma are: When Congreve declared almost two centuries ago 

I’. Vilter, ‘27, N. J. Peters, '27, C. H. Traver, ’27, E, that “music hath charms to soothe the savage breast,” 

*L.. Hansen, 728, D. Ti. Miller, 28, F. A. Mattka, ’28, he must have recalled the harmonious melodies to which 

J. G. Baker, ‘28, H. L. White, ’28 and R. Cahoon, ’28. St. Patrick drove the reptilian hosts from Ireland. To 

The chapters represented at the convention were IIl- prove our point that since that memorable time the sons 

inois, Minnesota, Purdue, Missouri, Armour Institute of St. Pat have been firm believers in the potency of 
of Technology, Cincinnati, Pennsylvania and Wisconsin. music, we submit the following list of engineers who 

a have been chosen to play in the university concert band: 

The senior civils have completed their Milwaukee W. W. Behm, ¢’29; J. J. Reader, ¢’27; D. M. Britton, 

inspection trip, having seen the Empress and the Gayety, e'27; G. L. Lincoln, 29; H. L. Stokes, 29; J. K. 

and are now capable of expounding on the subject: Manning, m'28; R. Lhotak, m’30; J. E. Martin, ch’28, 

Why senior civils visit Milwaukee on inspection trips. and R. E. Zinn, ch’27; F. A. Maxfield, ¢29. 

TWENTY-ONE ENGINEERS RECEIVE 

/ SOPHOMORE HONORS WHO WAS HENRY XXYIIC 

Sophomore high honors were awarded to the fol- 

lowing six engineers for excellence in scholarship: R. AND wHY P 
K. Neller, J. FH. Forrester and W. B. Murphy, chemical  Kepe 

engineering; A. T. Lenz and H. S. Merz, civil engi- € ’ of & 

neering, and W. HL, Fuldner, electrical engineering. To = hii re # © 

merit sophomore high honors a student must make 165 OH A IR os Pe e/ ti), é in & 

grade points for 60 credits, and at least two grade points } ie . Lal ake ey ES Fi ay) 
. endl . “ Bi Te ND ELIS: 

per credit beyond sixty. Gin / @ ee de | , 
These men received sophomore honors: civil engi- rr B\ GS J Ws Ke Lakh 7 

neering, P. D. Fell and J. A. Oakley ; electrical engineer- y) mu lie | oS i Prt U; 
ing, F. R. Collbohm, B. A. Fairweather, R. W. Leach ye I] ale Ds = A Ty 

and TH. Rommes; mechanical engineering, J. G. Baker, j f/ ) S) Cw 1 

Ie. T. Hansen, I. K. Schefe and H. L. White; chemi- Se Se: 1 

cals, C. I. Brown, N. H. Ceaglske, S. Fluegge, K. F. BIRKENWALD 

Johannes and L, C. Menestrena. Sophomore honors are PAGE MARK TWAIN 

awarded to those students who secure, during their first - “ : 

two years, 135 grade points, and 1% grad ints per In answer" to - question: Why s Venus a good 
Bhee , #2 BOS: BOIS Bee awing cil?” gi the recent initiation quiz of 

credit for each credit above 60 required in their course. Compa DET Sryen 2D @ t 
the A: S. C. E., a junior wrote: “It has a figure you 

BO like to hold”. The query, “Who was Henry VIII and 

A.J. E. E. STARTS ACTIVITIES why?” brought the reply that Henry wasn’t to blame 

The local branch, A. I. E. FE. started the semester's for what he was. Another initiate declared that Henry 

activities with a pepy meeting in the dynamo lab. on was the Eighth because his wife was the other seven- 

October 21. In getting re-acquainted the seniors swap- _ eighths. 

ped stories of the summer experiences. Prof. C. M. a 

Jansky, faculty advisor, entertained with a short talk. Lawyer (sneeringly): Have you ever done anything 

The famous engineering triumivirate—Cider, doughnuts, on time? 

cigarettes—were on hand throughout the evening. Plumber: Hell, yes! I just bought a flivver.
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IT SOUNDS REASONABLE Shy Little Thing to her Engineer Beau: Bill, are 
The word “development,” to a locating engineer, there divorces in heaven? 

means increasing the length of a railway or high- Engineer: Hardly. You’ve got to have a lawyer for 
way for the purpose of obtaining easy grades, but this divorces! 
is the way it is described by a junior civil in a recent ee 
quiz: “Development is the act of locating the line and TECHNICAL SOCIETY VALUABLE TO THE ENGINEER, 
developing the enthusiasm for the railroad among the SAYS MEAD 

towns which the line is going through and getting the That an active participation in the affairs and work 
support of all the farmers.” ro : ‘ ig i i of his technical society is as valuable to the engineering 

student as his achievements in the classroom, was the 
a. _ENGINEERS IN UNIVERSITY R 0. T. G . statement made by Prof. D. W. Mead, head of the de- 

z This (On Ends fe engineers strong un thay tcomsily partment of hydraulics and sanitary engineering, at the 
RESEEVE DEETS Laing Corps. The following list of  jnixer of the American Society of Civil Engineers, 

engineers who are commissioned cadet officers in the Thursday, September 30, in the Engineering auditorium. 
R. O; Pr. C. was obtained from the department of mil- Others who spoke at the meeting, which was attended 
itary science at the URINEESIY by about 75 civil engineering students and members of 

Infantry—R. BP White, 27, licutenant-colonel ; J.C the civil engineering faculty, were Prof. C. I. Corp, hon- 
Stowers, 27, and S. P. Zola, 27, majors; M. A, Brack- orary chairman of the society , Jacob Levin ’27, and Mr. 
ett, ’27, captain, and E. A. Jacobsen, ’28, second lieu- Lewis H. Kessler, one of the charter members of the 
tenanel, / i . society. 

Artillery—M. J. Williams, '27, R. H. Brigham, ’28, In keeping with the spirit of the revival meeting, as 
D. L, Harker, 27, and C. D. Highleyman, ’27, captains ; one of the speakers aptly put it, the engineers were led 
‘A. C, Herro, ’28 and J. F. Gallbraith, ’28, first lieu- by Mr. Kessler in singing some of the tunes that were 
tenants. . created in the days of old to soothe the ruffled feelings 

Signal Corps—R. D. Jordan, 27, major; V. B. Bag- of the lawyers across the campus. Of course, after hav- 
nall, 27, S. D. Cotter, '27, I. H. Gerkes, ’27, W. H. ing strained their vocal organs somewhat and having 
Gilster, 27 and M. M. Morack, '27, captains; W. H.  fistened patiently to the various speakers, the engineers 
Fuldner, 28, R. Tyler, 28 and G. L. Beach, ’28, first were regaled with cider and doughnuts, that time-hon- 
lieutenants ; H. W. Zermuehlen, ’28 and H. Romnes, ’28, ored symbol of good cheer. 
second lieutenants. a es 

“Bud” Lindner has quit smoking and is now saving 
/ SO WOULD WE five cents a day. The Stogie Company of America has 

Mr. Rose (in S & G 127): What would you do if recently entered a voluntary plea of bankruptcy. 
your indicator-card showed that the compression and re 
cut-off were late, while the release came early? The engineers have gone on a strike, declaring that if 

Buckmaster: Huh? I'd get a new engine! the “stiffs” in Science Hall can have elevator service 

a a there is no reason whatsoever why elevators cannot be 
Frosh Civil: How powerful is the telescope on this jnstalled in the Engineering Building. 

transit ? poesia 
ve Bethe: wee you look through that telescope, PITY POOR NOAH 

ehinfl tou. han ten. sniles away desk Uke: ike Heb Professor Van Hagan reports the classes in Engi- 

a neering English away to a good start this semester with 

HATTON DRAWS RECORD CROWD the following definitions well out in front: 

TO A. S. C. E. OPEN MEETING Bichon —a mieile = 
Speaks on Milwaukee Sewage Disposal Plant Flora—a species of animal somewhat like a fawn. 

Mr. T. Chalkley Hatton, chief engineer of the Met- Raparian==al band of African rebels who recently 
ropolitan Sewerage Commission, Milwaukee, addressed engaged the — —— ‘ 
a gathering of over 220 civil engineering students, BERGHE A GStsoW Mi, & ehurell ‘Who meEs te bell 
members of faculty, engineers of Madison, and others, OO 
at an open meeting of the Student Branch of the A. S. While passing through the cemetery, Bill came upon 
C. E. at 7:30 o'clock, Thursday, October 28, in the this inscription: Here lies the father of twenty-eight ; 

Engineering auditorium, illustrating his talk with mo- there might have been more, but now it’s too late. 
tion pictures. OT 

Bill: “What are you doing now?” 

“Who are you?” John: “Oh, I'm running a filling station at the 

“Justice.” present time.” 

“Justice who?” Bill: ‘Oh, you sell gasoline ?” 

“Justice good as you are.” John: “No, near beer.”
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TACKLING THE YEAR’S WORK 

By Jacos Levin, Senior Civil 

HIS attempt to arrange in definite form the prin- whether you are a “touch” expert or a “hunt and peck” 

"Tae and means of attacking the year’s work is artist, you will be able to turn out neat typewritten re- 

an outgrowth of a desire to pass on to undergraduate ports much like the ones you will write in later pro- 

engineers some ideas that have been of much value to fessional life. And here’s a confidential tip you will 

me in the several years that I have attended the univer- appreciate: Ordinary scribbled reports, frequently as il- 

sity. If any of these suggestions go just part way to- logical as they are illegible, mean many a_ student’s 

ward making the year’s work a little more enjoyable, Waterloo; while neatly typewritten reports are an almost 

and a little less monotonous, I will feel more than re- infallible means to create a favorable first-impression in 
paid for the time and effort put into this essay. the mind of your instructor. 

In the final analysis, the successful completion of the We have thus far considered the tools and materials 

year’s work depends entirely upon your work, day by necessary for a successful attack on the year’s work. 
day. To do justice to your daily work you must (1) Right now ask yourself, in the words of John Ruskin: 

have your materials when you need them, (2) know “Am I inclined to work as an Australian miner would? 

what you are going to do, and (3) do it. A little self- Are my pickaxes and shovels in good order, and am I 

analysis will show that the five evils besetting your daily in good trim myself, my sleeves well up to the elbow, 

work are somewhat as follows: and my breath good, and my temper?” 

1. Procrastination, or putting off until some other The old Biblical saying has it: “To everything there 

time that which you can do now; is a season, and a time to every purpose under the 

2. The big dreamy idea of allowing your idle heaven.” This thought is really the secret of effective 

fancies to dominate your mind; study—concentration. When you sit down to study, 

3. The endeavor to gather yesterday’s loose ends; forget the little girl you danced with last Friday night, 

4. Interruptions by loafers and callers; or what Jim said about Bob; and snap into your work. 

5. Roundabout metheds of work or lack of con- Do as the football man does: Hit the line and hit it 

centration. hard! The following are suggestions for study which 

“He who every morning plans the transactions of the ™2Y be adapted to various courses and combinations: 

day and follows out that plan holds a thread that will (1) What is the purpose of the assignment? 

carry him through the labyrinth of the most busy life,” (2) Review the previous lesson hastily before start- 

philosophized the incomparable Hugo more than three- ing on advance work. 

quarters of a century ago. A correct understanding (3) Now get a preliminary reconnaissance of the 

and appreciation of this statement is the most effective new work—find the high spots first. Dis- 
way to eliminate the evils mentioned above. criminate between essential and non-essen- 

As the first step in systematizing of your daily work, tial matter. 

make a list of the materials and supplies which you (4) Underline, as you go along, the important 

will need during the semester. Even the best of room- points in your text. 

mates resents, and sometimes in no very uncertain (5) Compare the text with notes taken in class or 

terms, the Pardon-Me-May-I-Borrow-Your-Eraser-or lecture. 

What-Not chronic. A sure-fire roommate-insurance (6) Supplement your study with articles from differ- 

which will amply repay you during the course of the ent texts. 

semester is to stock a plentiful supply of clips, pens, (7) When you really understand the assignment, 

pencils, inks, blotters, erasers, report folders and paper. close the book and outline on paper what 

One of the fundamental principles in engineering is to you have just studied. Compare with text 

plan with a good big factor of safety. Why not apply and note omissions. 

this rule to your desk-needs and buy your clips, rubber (8) Keep to your schedule of study so far as pos- 

bands, paper fasteners and thumb tacks by the hundred, sible. Confine the work assigned to a certain 

instead of forever hounding your roommate or neighbor ? time, and within that time try to finish the 

A typewriter, paste-pot and pair of scissors, the required work. 

time-honored tools of the journalist’s craft, you will find It is my hope that the above essay on “tackling” the 
indispensable in your daily work. Next to drawing in- year’s work will be taken as suggestions to guide the 

struments and India ink, the typewriter is probably the way rather than as some magic formula for achieving 

most important item of the engineer’s equipment; and the required results.
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THE E. C. M. A. The recent convention of the E. C. the course of the semester, appear at their favorite 

CONVENTION M. A. was, according to: the re-  bookseller’s and sell their valuable books for a mere 
ports of delegates, a most pleasant and profitable session “mess of pottage”’. 

of engineering journalists. The Minnesota Techno-Log It is obvious that the second or third time we read a 
was host to the association and provided plenty of good book we get out of it vastly more than the first time. 
times on the side, thereby aiding the spirit of fellowship Similarly, technical books that we have studied in the 
already existing between the magazines. classroom and annotated with our particular system of 

The convention discussed, among other things, the hieroglyphics are certainly more valuable to us for the 

advisability of syndicated articles, ones to be published reason that we can readily find in them what we want. 
through all of the magazines simultaneously. One of Furthermore, the technical books used in the engineering 

the most marked advantages of this type of article is classrooms, being for the most part standard works in 
that successful engineers, too busy, perhaps, to write ar- their particular fields, serve as indispensible references 

ticles for a single magazine of limited circulation, in later work. For the benefit of those engineers who 
might feel it worth while to give their time to write for are inclined somewhat toward economic reasoning, it 

the combined circulation of E. C. M. A. This would may truthfully be said that although in the “short-run” 

obviously help all the magazines, raising their standard, we may gain by the sale of our textbooks, experience 

and as there is little or no overlapping of circulation, it proves that in the “long-run” we lose by such action. 
would not interfere with the sales of the publications. 

The question was raised, too, of backing more 

strongly the activities of the various engineering schools. WACKER Wacker Drive is completed. Chicago’s 

Doubtless there is little enough cooperation at present DRIVE newest and most astonishing engineering 

and there seems to be a mutual lack of interest between development was officially opened to traffic on October 

the activities and the magazine in many schools. The 20. Engineering ingenuity has been at work in Chicago 
remedy for this—more cordial and intimate relations for the past two or three generations. During the rapid 

between these groups, with the magazine fostering the growth of that great city, engineers kept pace. For a 

activitics—would be an advantage to all concerned. time the great commercial developments became so rapid 

\ system of rating member magazines was discussed. that engineering-thought centered on specific details ; sky- 
The rating given by Barnhill for adherence or lack of scrapers, rapid transit surface lines, elevated railroads 

adherence to good advertising practice will be continued, and automobiles. In the midst of all the development 
and a rating «according to adherence to standards of Chicago has become tied in a knot. The famous Loop, 
practice in regard to editorial matter will be started. so necessary for rapid transportation, threatened to 
This rating is intended primarily to show each member choke the very district which it fed. The enormous 
magazine how it stands in this important matter in re- number of people pouring into the Loop district brought 
lation to the other publications. It is hoped that the the most serious congestion. 
members that come thru with a low rating for successive With the opening of Wacker Drive comes a new 
months will take the rating as an incentive to put out a chapter in the history of Chicago's rapid development. 
better magazine. The relative progress of the magazines It is the newest attempt to meet the traffic problems 
can be closely observed. brought on by such complete centralization—to relieve 

The IVisconsin Engineer wishes to thank the Minne- the congestion which has been brought about by continu- 
sota Techno-Log for its kind hospitality, and to express 0S engineering developments keeping pace with rapid 
its appreciation of the business-like fashion of conduct- commercial growth. 
ing the meetings of this convention—one of the most Double-storied streets are now in order. Over eight 
successful ever held. millions of dollars have been spent in starting to build 

another Chicago on top of the one already present. 
Wacker Drive is an engineering job of which Chicago 

SELLING TECHNICAL — The Biblical action of Esau, may well be proud. It has improved the river-front in 
TEXTBOOKS who sold his birthright for a beth appearance and usefulness; it has provided a by- 
mess of pottage finds a ready repetition in the practice pass for the Loop; it has attempted, not to solve the 
of certain engineering students who sell their technical _ traffic problems, but to allay them—at least to loosen 
textbooks to increase their present stock of sheckels. the knot temporarily; it is a tribute to engineering 
Many are the students who, having read a textbook in ability to keep pace with commercial centralization,
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- triple-threat man 
oS H’ keeps them guessing, does the back, 

because when he gets the ball he can pass, 
kick or run—a triple threat. ~ 

Men preparing for industry or commerce can 

put themselves in an equally strategic position. 

It all gets back to the simple idea of being 
broad and versatile. 

An engineer should be well up on his specialty, 

of course, but he should also keep an open 
mind for questions of finance, law and public 

Publ ish relations—if he aspires to a high place in the 

for’ he councils of his organization. 

Commu ication Such ‘‘all-aroundness”’ typifies in particular 
nde try men who have brought the electrical com- 

\ jh munication industry to what it is today, and 
Ce who will carry it to still greater development 
aa in the years to come. 

Vi Electric C Western Electric Company 
Makers of the Nation’s Telephones | 

Number 62 of a Series 

ricase mention The |Wisconsin Lugineer when you write
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ENGLISH AN ENGI- “An American engineer’s great- vey. The conclusions, fourteen in number, are too 
NEERING ESSENTIAL est asset is his ability to write long to permit of their appearing in this hasty survey. 
and speak English correctly, elegantly, and vigorously. The control of the cracking of concrete roads has 
He can employ mathematical sharps to make his calcu- received recent attention. One state, in experimenting 
lations, foreigners to translate letters written in foreign with “planes of weakness,” has reported interesting 
languages and to reply to them therein, specialists to data. This study is still being carried on and is well 
help with advice and to make his plans, but he cannot worth watching. 

hire any one to talk for him to capitalists and other ' The longitudinal center joint appears to solve the 
men of importance or even to prepare his reports, al- problem of preventing the unsightly longitudinal cracks 
though it is true that he might obtain a certain amount appearing in the older roads. It is being rapidly in- 
of assistance by having an expert writer to polish his troduced into many states. 
literary productions.”—J. A, L. Waddell, in May issue Materials—The studies of materials goes on each 
of Professional Engineer, year, and with gratifying results. Wear tests on con- 

crete have given much information that is of assistance 
THE PLACE OF Within the memory of the elders in the selection of the aggregate. 
THE ENGINEER of today, this nation has turned The tests of bituminous mixes on the Bureau of 
from a land of scattered agriculturists to a compact Public Roads Circular Track and those by Prevost Hub- 
unit of industrial production. And this is in the face bard have resulted in a new concept of bituminous mix. 
of a multiplying population with multiplying food From elaborate tests on the fatigue of concrete, it has 
requirements, in the face of increased acreage with been proved that the endurance limit of stress is ap- 
increased output per acre. proximately 50 to 55 per cent of the static load. 

The change has come through the development of a Maintenance—The study of economical and proper 
body of men known as engineers, who have delivered us ™aintenance has been carried on with the same vigor as 
from the consuming losses of chance by giving us the the design and construction. Uniform guide and cau- 
science of controlled and directed effort. tion signs have been adopted and this will prove a 

They have put machinery to do the drudgery of detail blessing to the automobile driver. 
in office, store, factory, farm, and home. They have Studies on crack fillers for concrete roads have been 
put methods into management, facts where guess-work carried on in several places, as have those on zone paints 
had been, knowledge where ignorance had taken toll. Which mark the highways. 

These engineers, of whom we hear so little and upon Miscellaneous—During the past few years intensive 
whom we are daily becoming more dependent, have €©XPeriments and fact-finding surveys have been con- 
carried out a successful revolution which has turned ducted on culvert pipe for highway purposes. 
this country into the greatest of industrial nations. A survey of existing culverts has just been com- 

Today they are making themselves felt in the recon- Pleted. This study was undertaken in order that cul- 
struction of our standards of intercourse, in the Vetts could be “rated” and an economic value placed on 
improvement of both social and industrial laws, in them. 
the betterment of ethical and moral principles. In addition to this survey, at least three large-scale 

They have earned this position of influence through tests have been performed in this country to determine 
having analyzed the purpose of life and through the the earth Joads transmitted to the culvert. The writer 
evolution of a science of progress founded upon fact. has been in active charge of one of these tests and is 

You will do well to follow the activities of the ™uch more familiar with these tests than others men- 
engineer. Your future depends upon him, not merely tioned in this article. 
your financial success but the revaluation of our world Space will not permit a complete description of these 
and its progress out of chaos into sound prosperity. tests, but it_ may be interesting to note that vertical 

— Hotel Management. weights, radial pressures and deflections at each foot 
a height of fill are recorded. 

HIGHWAY RESEARCH From the brief resume of the highway research proj- 
— ects, it can be understood that there is vigorous action 

(Continued from Page 52) to secure adequate data to construct and maintain high- 
The majority of new states now build their concrete Ways that will be an everlasting monument to the engi- 

roads of the thick edge section. This section, when neering profession. 
properly balanced, results in an equal strength slab. Research is accepted today by all professions as a 

An extremely interesting article on “Computations of means to know the facts, and it is necessary for the 
Stresses in Conerete Roads” has recently been pub- progressive to follow the findings of the research and 
lished, and by using the tables, it is possible to investi- to apply them. 
gate the balanced design of the various road sections. — 

The value of reinforcement in concrete roads has Throughout the development of civilization, language 
been studied and an exhaustive pamphlet has been has been not only the essential vehicle but also the 
printed that presents the results of a fact-finding sur- greatest stinudant for thought—H. H. Higbie.
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FLYWHEEL EXPLOSION WRECKS POWER PLANT at the Schnectady works of the General Electric Co., 

Described as one of the most violent accidents of for the new State Line station on Lake Michigan. 

its kind occurring in recent years, a flywheel explosion This turbine-generator will be unique in many re- 

took place at about 10:30 p. m., Wednesday, July 21, at — spects. Not only is it to be the largest, but it will in- 

the plant of the King Paper Co., Kalamazoo, Mich. corporate the largest 1,800-r.p.m.-generator ever con- 

The engine was a cross-compound having 20-in. and — structed, and it is said to be the first to use live steam 

38-in. diameter cylinders, with 48-in. stroke. It carried for reheating. It will also be the first turbine-generator 

an 18-foot flywheel and its normal operating speed was to generate current at 18,000 volts. The unit includes 

85 r. p.m. a high-pressure element and two low-pressure ones. 

The watch engineer going off duty was attracted by Steam is admitted to the high-pressure 76,000-kw. ele- 

ine enal noise, in the engine room. He, with the en- ment at 600-Ib. pressure and at 730° F. From there, at 

— gineer coming on duty, ran toward the engine, which at reduced temperature and pressure, the steam passes to 

that time had attained considerable speed with the main the reheater using live steam, where it is raised to a 

drive belt in place. An attempt to operate the governor temperature of 500° F. It is then divided and passed 

unhooking device by the use of the starting bar was un- to the two other turbines, each rated at 66,000 kw. 

successful. The engineer started to close the throttle, The enormous size of the unit is evident when it is 

but was cautioned against doing so on account of the an- — stated that it has a rated capacity of 63 per cent cof that 

ticipated failure of the main drive belt and the wheel. of the Niagara Falls Power Company’s hydro-electric 

The men ran from the engine room to the boiler generating station. More than two tons of Illinois low- 

room just as the main drive belt broke; and the time be- grade coal will be consumed each minute for steam 

tween the failure of the belt and the failure of the wheel generation. Cooling water, which will be pumped from 

was estimated at two or three seconds. The wheel was and back into Lake Michigan, will amount to 400,000 

of the twin type, having two parts with independent gallons per minute, and the generator-cooling air will 

hubs, spokes and rims, but with provision for bolting the — total 350,000 cu. ft. per minute. 

rims together to form a single wide rim, double-armed _ 

wheel, the face of which was 52 inches in width. Sec- . 

tions of the wheel, some of which weighed approximately LUMNITE CEMENT USED IN RAISING SUBMARINE 

a ton, were found more than a quarter mile from the An unusual use of quick-hardening cement was de- 

plant. Those containing the joint, indicated failure took  sctibed by Commander Elsberg in telling of the diffi- 

place in the rim of the wheel close to the joint, but the culties encountered in raising the sunken submarine S-51. 

joint bolts were of such strength that they did not fail, The main problem was to make the undamaged com- 

and in fact showed very little stretching as the result of partments water-tight so that the water might be ex- 

the stress set up by the over-speeding. pelled by compressed air. To effect this, scores of valves 

It is probable that the quality of the steam furnished inside the submarine had to be closed by divers. This 

to the engine following the blow-down of the boilers, was done after a thorough schooling and rehearsal on 

caused the speed of the engine to decrease. Those oper- the sister-ship S-50. Two large flap-valves on 24-inch 

ating the machinery noticed the drop of speed, so re- ventilating ducts offered a serious problem, as it was 

lieved some of the machines of their load, which, of impossible to fasten these valves closed against internal 

course, would react on the engine to the extent that it air pressure. 

would be inclined to speed-up, as it undoubtedly did. After all attempts to seal the large valves by fasten- 

But it speeded up so rapidly that the governor belt, which ing the flaps had failed, it was decided that they could 

may have been saturated with oil, failed to grip the pul- only be sealed by filling them with some material that 

leys, placing the engine beyond the governor control, would solidfiy and make them airtight. Experiments 

which then attained a speed sufficient to disrupt the fly- with quick-hardening lumnite cement showed that this 

wheel, —Powier. war-time product would harden quickly even under the 

deep-sea conditions involved. Divers then tapped holes 

STEAM TURBINE UNIT OF 208,000 KW. CAPACITY in the large valves and attached valve connections for 

The steam turbine-generator unit rated at 208,000 4 heavy rubber hose leading up to the rescue ship, Fal- 

kw., nearly three times as large as any of the giants in con. On board the “Falcon” the lumnite cement was 

service today and nearly half again as large as any mixed in a heavy steel tank in the proportions of two 

under construction anywhere in the world is being built (Continued on Page 73)
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In the mid-summer issue of the Wisconsin Alumni Maga- master of Madison. They will live in Battle Creek, Mich., 

zine, there appeared an article headed, “A Memorable where Mr. Roberts is employed as an efficiency engineer. 

Freshman Race,” by L. W. Bridgeman, ’06. There were a Hansen, Russel, ch’26 is doing sales 

.eleven men on the squad that went to Poughkeepsie, and ets! work for the Leeds Northrup Co. in the 

of those eleven men, seven were engineers. The following t Chicago district. His present address 

description will enable many friends of these Freshmen of yy is West Side Y. M. C. A., Chicago. 

1903 to learn the whereabouts and something about the Oe Harr, Russel, ch’26 is taking the Col- 

OEE of these mens eg h lege Training Course at the Western 

; Cortelyou, George S., ¢’08 rowed at bow on the crew. U a Electric Co., as preparation for Devel- 

Cortelyou is sales agent for the Griffin Wheel Co., Tacoma, os a opment work. His address is 612 N. 

Wash. His address is 911 No. G. Street. Pine Street, Chicago, Ill 

Conway, William M., g’06 rowed at number two. Mr. 7 oo 

‘Conway is a well-known contractor of Madison, Wisconsin. 

He has his home at 2105 Jefferson Street. CIVILS 

Johnson, Guy M., m’06 held down number four. Mr. Alk, Louis, ¢’25 was recently married to Miss Rosetta 

Johnson is today with th8 Northern Indiana Gas and Elec- Segal, of Appleton, Wis. Mr. Alk is estimating engineer for 

tric Co. He is employed in the capacity of manager. His the James B. Clow Co., of Chicago, Ill. Mr. Alk’s address 

home is at 118 Pokagon Street. is 1009 Davis Street, Evanston, Ill. 

Brumm, Roman, ¢’25 engineer for a Madison contracting 

1 firm, is in charge of the paving of highway No. 20 from 

ON Monroe to Juda. 

ee | i Buck, Howard, c’17 football star and member of the 

_ _f Re eer AN All-American team in 1915 and 1916, has accepted a posi- 

SITE” FELLERS a tion as head football coach at Miami University, Miami, 

Le) . _ Fla. Mr. Buck is head of an automobile agency at Neenah 

— a a 3 — and plans to spend but three months of the year, i. e., the 

. tO “9 a ; XS - Lf -active football season, in coaching work. 

- WE. 2 4 2 7 : Harza, Leroy F., ¢’06, C.E.’08 consulting engineer of 

rhea a JK « 3 L. Chicago, has changed his address from 5470 Everett Ave- 

ey ee rk, lis Py ie nue to 5210 Greenwood Avenue. 

A ~ 4 Ly Vv: Howson, Elmer T., c’08, C.E.’14 is western editor of the 

~ <a mE Railway Age, 608 South Dearborn Street, Chicago, Ill. 

fo . se Jensen, Harold W., ¢’25 is living at 47 South Boulevard, 

_j ~~ == > Oak Park, Ill, and working for the C. & N. W. Ry. He 

( CE ¥ ss writes: “I am working in the shops as inspector on numer- 

— ~ ous jobs, which include a couple of 500-h. p. boilers, a cin- 

— seme der pit, extension of an engine house and concrete fire 

Van Meter, 'T. E., 2°07 rowed st nari ds Today, roads. Outside of that I have nothing to do, except that I 

an Meter is manager of the Central Employment ‘ice, as ' ° a 

Deere & Co., 1230 13th Street, East Moline, Il. His home Kueling, H. J., 08, C.E. 11, Milwaukee, has entered into 

address is 2515 16th Avenue, Moline, Ill. a contract to act as consulting engineer for the Krenn & 

Burling, B. B., ch’06, E.E.14 rowed at number seven. Dato interests of Chicago, realtors. One of their largest 

Mr. Burling is now head of the electrical department, Tech- operations at the present time is the building of the Edith- 

nical High School, Milwaukee, Wis. His home address is ton Beach, a model home city one-half mile south of Ken- 

47 Bist Street, Milwaukee, Wis. osha. Mr. Kuelling has bene closely identified with high- 

Johnson, F. Ellis, E.5/09 was stroke on this memorable way construction in Wisconsin, having been in charge of all 

-erew. He is now professor of electrical engineering at the construction work for the highway commission for the past 

University of Kansas. His address is 1630 Barker Avenue, eight years. . . . . . 
Lawrence, Kansas. Lacher, W. S., c’07 is engineering editor of the Railway 

Foster, Dean E., m’06 pulled an oar on the second var- Age, 608 South Dearborn Street, Chicago, Ill. 

sity for three years and is now an engineer and natural Moritz, C. J, elt president and manager of the C. J. 

gasoline manufacturer. His address is 304 New Wright Moritz Co., Inc., contracting company of Effingham, Ill., is 

Bldg., Tulsa, Oklahoma. author of a paper on Subgrading for Concrete Pavements, 

that was presented at the convention of the American Road 

TT Builders Association in January. The article appears in the 

CHEMICALS April issue of Roads and Streets. 

Greenidge, Charles, ch’26 is working on the development Mabry, Armon E., c’23 is on the engineering office force 

of a new coal carbonization process for the Milwaukee Elec- of Holabird & Roche, architects, of Chicago, Ill. 

tric Railway and Light Co., Lakeside Station. Address, Reed, James O., c’08 is manager of the Garland Coal 

Y. M. C. A. and Mining Co., Stigler, Okla. 

Heimke, Hugo, ch’26 is working for the Du Pont Co. in Schmitt, F. E., c’00, C.E.’04 associate editor of the En- 

Milwaukee. gineering News-Record, is in Florida investigating the ef- 

Roberts, John, ch’23 was married to Miss Sada Buck- fects of the hurricane which swept across the southern part
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— of the state September 18. His mission it to report on the 

, ites condition of engineering structures of various types in the 

__ ia H storm zone and to suggest how the structural lessons learned 

fie IT x oA 1 in the Florida disaster may be applied to reduce or elimi- 

Y Tn) y } REA Nh N nate damage under similar conditions in the future. Mr. 

Ad Kk i , aN XY ey Schmitt will publish his reports in the Engineering News- 
Fi Dana h 
eS BLAU VIUIVAW VIVANT, ravers AS Ph Record. 

Me - RAV MACAO 
| M4 eH male Ser int Rheingans, W., c’20 was married 

LBS RS. v ky i igs isc: Rel va a to Miss Mabel Warnke, of Milwau- 

iv Me “Ly a b Ll | ge r 8 kee, on September 4, 1926. Mr. 

a Ie a SAN Bi gi hy , Rheingans is test engineer for the 

AH lee ee y ak Allis-Chalmers Co., of West Allis, 

i ay 0 ae ik él we es Wisconsin. His address is 6505 

i ] Lh ‘i ~ hoe 1 1 National Avenue. 
it fA | be = 

js Ny a Se Swaty, D. Y., c’98 formerly with the Great Lakes Dredge 

Gee f Se gl ide ee and Dock Co., and the Cleveland Engineering Construction 
de rn AG v es 1 LD f iy J 1 Sq Co., has become an active partner in the firm of J. G. 

XY i } (Ga fi Kenan Co., general contractors, 6007 Euclid Avenue, Cleve- 

ANG Ke’ }) } land, Ohio. 
ag p On ry the finest Walraven, Peter, c’21 who has to his credit the superin- 

se © tending of the building of the largest reinforced concrete 

s bridge in Michigan, located at Crystal Falls, has recently 

‘ tools can win the been elected the first city manager of Iron River, Mich. He 

eo was formerly city engineer of the same city. 

good mechanic Ss confidence Wheaton, Herbert, c’22 in charge of the Engineering 

T . . Department of the State Teachers College, of Fresno, Calif., 

| takes a long time to win the good me- won a signal distinction among his colleagues and students 

chanic’s confidence in tools. It takes a long when he planned a $50,000 stadium for the school, went out 

wae . and raised the money for the building and finally took 

record of dependability and hard, steady service to charge of the construction. 

maintain their confidence after it is won. Brown 

& Sharpe Tools have held the confidence of good 
: Thompson, Merville Spoor, ch’15, Ch.E.’24 

mech ‘ : : , ‘ 
ens all over the world for more than three chairman of the South Jersey section of the Ameri- 

generations. } can Chemical Society, died suddenly September 6, 

Manvmen x « 1926, following an operation for gall bladder trou- 

y ° nave praised the fine finish and the ble. He was a past secretary of the Section and 

balance or “feel” of Brown & Sharpe Tools. All had been active in its interests since it was 

will swear by their constant unerring accuracy. formed. 
Y . 8 cy Mr. Thompson was born in 1893 in Milwaukee, 

As a group, mechanical men find the complete Wisconsin. Since 1915 he had been employed by 

line dependable,—handy tools for better and the B..1. dui Pont: de Nemours: Company,tor ive 
f k years at the High Explosives Laboratory at Gibbs- 

f aster WOrk. town, New Jersey, and the past six years at 

Whatever branch of engineering work you Jackson Laboratory at Deepwater, New Jersey, on 

h k dye research, where he had done some excellent 

choose, a knowledge of Brown & Sharpe Tools work, especially on vat dyes. 
will be of value. A request will { While yet a young man he had shown marked 

. 2 al mei |) ability in his profession and would have undoubt- 

bring the No. aa rR edly taken a leading part in future development of 

30 Small Tool batt rae : PaOe i) organic chemical industry. He will be greatly missed 

. | ris StS OvES ail § both among his business associates and in his 
Catalog which. i Ci 4 ‘ . B > Hl a SF Ine i numerous social contacts. 

in addition to sar ? i Nl Samii 
sont SNE cycA | | |) aS ETT 

listing 2300 Fae a NA SGA 

toolsand1500 Sealy ae Wee | ere ‘ 
PF gg oa eas Bowman, P. G., ¢’22 is with General Electric Co. at 

cutters, con- 2 fa et ul i Bc Schnectady, N. Y. The Edison Club 

. . et) a PO NN ue i i im: “ 
tains a liberal “ar mca ay ea & Bulletin writes of him: “Mr. Bow- 

ly of MOS] PA \ ee Be ogg as, wile Wan iol, One Ee Fe 
supply o tool iN awn Ue ee, A; Man’, was recently elected captain 

Safoemation, I > S 99) ad ye A of the Edison Club canoe team for 

fox “iE ee Shes the coming year. He has always 

| been an active member in the club 

BROWN & and is well liked by all those who know him.” 

PR SHARPE MFG. co. Chu, F. L, E.E.14 informs us that he left Hanyang 

OVIDENCE, R.I1., U.S. A. Works last December and is now employed as an engineer 
with the Government telephone administration, Shanghai, 

China.
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Tne largest producer of electric 
furnace steel is a bearing maker 
—Timken. Timken produces elec- 
tric steel for 132,000 Timken ; 

S. Tapered Roller Bearings daily. ' 

os A total of 160,000,000 Timken 
Se Tapered Roller Bearings have | ‘ 
 — been applied throughout Transpor- 

— — tation, Agriculture, Mining and 
. 7. Industry in general. 

: “%. Timkens are universally favored 

oo because they are more than anti- Mes 
_ f j friction bearings. In addition to . 

— : : being practically frictionless, they 

; : ; - also invariably increase endurance, 
ae dam precision, rate of output, load ca- 

i. fo / is pacity, and chrust capacity. 

4 ff . J F Timken laboratories, Timken 

yy Fi j engineers, Timken metallurgists — 
4% i y Timken resources—have produced 

: a yo the special features of Timken 

p design which make these bearings 

. - a chief element of industrial eco- 

oe Pe a nomics today. Engineering, in 
— : : h& every classification, is bound to be 
» ~~" 4 : “’ more and more concerned with | ! 

5 2 : f : fF Timken Tapered Roller Bearings. - i se : : iP! & 

lf} [ae f , , THE TIMKEN ROLLER BEARING CO. | 
~~) “ 5 Cc AN TON, OH 1 O07 

-_ Ze j “ / i > | Tia, oi / 7 
& (ee Pai 1s i The Timken Engineering Journal consists of 110 pages 

J é (ge ia ee ie 3 . of engineering material, including bearing tables, | | 
. ; / ‘Be ae? Ge rm mA f recommendations for bearing applications and | | 

>» ,. L WY ) Bet # 3 other authentic, informative material. Copies are | 
| es a fy fF Sey available for faculty members requesting them. | 

| “SS Z _ 

™ } 
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ANY discerning 4 i A SUGGESTION FOR YOUR MANY cicernig 
THESIS OR FOR OTHER ! dents are preparingthem- 

1 selves for future promo- 
i tions now by reading 

INDEPENDENT RESEARCH The Explosives Engi- 
| Q i neer,regularly. And they 
WIZENG wos 1 ° : ‘ MeN, Perhaps no branch of mining appeals to | eae that this fore- 

vy Be yo the imagination as much as blasting. The } a auous effort. Anyone 
Si 7) mere mention of dynamite will usually } wishing to learn more 
“2S causeathrillofinterest. Courses that treat | aboutmining, quarrying 
of this subject are always fascinating to the student. | @%¢ construction will 

! derive pleasure as well 

: ' as profit from the care- 
But because of the many subjects that must becovered fully eilied, anthers: 
in an engineering course, it is seldom possible to in- | tive articles and from 
clude a comprehensive course in Explosives Engi- } the many photographs, neeri Untilash . ied fihi i drawings, paintings, and cering. Until a short timeago the importance of this | ener illustrations. 
branch of engineering was not recognized. Blasting } ; . 

iad by bi iy he di ; f i Each issue contains a | 
was carried on by blasters without the direction of { bibliography of every- 
engineers. i thing published in the 

i technical press of the 
Now, however, the mining companies and construc- } world, relating to drill- 
tion companies are looking for men who know how } its 20d blasting. 
to move material with explosives efficiently. It is | Supplement your Classe 

: : 1 room instruction wit not enough to move the material. The Explosives En- t this wealth of useful in- 
gineer must know how to move it at the lowest cost. } formation from men 

1 who are now occupying 
Through a monthly publication, The Explosives En- } the jobs to which you 
gineer, and through numerous booklets on blasting } Wil! some day aspire. 
and explosives, the Hercules Powder Company pro- } Mail shis coupon for a free 
vides material for interesting reading that will be a | “>” 
valuable supplement to your regular studies. A study {THe EXPLOSIVES ENGINEER, 
of Explosives Engineering will suggest many sub- | 94 Deemer ali, 
jects for theses, or for other independent research; } Please send me a free sam- 

A : : : 1 ple copy of The Explosives and you will be well repaid for the time spent on } Bngincr. 
this branch of engineering when you enter upon the } ——j¢-—-_—~ 
active practice of your profession. i 

i moe STREET 

HERCULES POWDER,COMPANY Den Hl 
(INCORPORATED) ' 

Wilmington Delaware i Sa SAT 

Please mention The Wisconsin Engineer when you write
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FOOTBALL sition near his goal line, a Wisconsin kicker stepped back 
Slowed up a little bit by the combat with Minnesota, of the safety line. However, the opponents were neatly 

but never downhearted, the Badger eleven is preparing outplayed throughout the game in matter of first downs 

for a smashing finish to end the season. Since the be- and completed passes, and there was no doubt that Wis- 
ginning of school a large amount of likely material has  consin deserved the victory of 27 to 2. 

reported for practice to Coach Little, and from this a Minnesota, however, was a 

varsity squad of 60 men has been selected to fight for an different story. Coach Speers 

Wisconsin. It has not been clear sailing, however. (2 brought with him a squad of 

Night after night the fellows have been practicing hard, “3 well-trained, capable players 

giving the best that is in them to the development of who were to prove a menace 

the Cardinal squad for the glory of Wisconsin. With : iv to Wisconsin’s title race. 

the days growing shorter, spotlights and the ghost ball Ig oe r Badger players seemed not at 

have come into use. on 7 : their best, but there was no 

The College of Engincering, of course, has its rep- iG was ; doubt about the ability of the 

resentation in the grid machine, and to one carrying a |B ; Gophers. They plunged and 

heavy course in this college, football takes an appreciable ee’ oe ae passed through the line for 

bit of time. Six of the eight plumbers on the varsity ee eH) gain after gain and first down 

squad are sophomores who, in their first year of the he PORE oS after first down; the Badger 

Big Ten competition, are doing very well. Binisch and . _.. game of passing was even 

Stupecky are soph civils; Puelicher and Cappa, electri- Schweers, Junior Civil excelled. The Cardinal play- 

cals, and Engelke and Riviers, mechanicals; Schweers, ers, however, followed the ball closely and promptly 

junior civil, who has seen active service in the Hoosier took advantage of any break coming their way, in a 

and Gopher games, is developing into a real tackle. fashion to please any follower of the game. The Car- 

Bill Splees, senior electrical, having already made a name dinals made the first score by a touchdown—Minnesota 

for himself in wrestling, is followed with another and then a place-kick, and led at 

lina in his second year of foot- the end of the first half by a score of 9 to 7. Wiscon- 

a Se * ball, and is out for the end _ sin’s kick in the second half gave them a one-point lead 

ae * position. until the last few minutes of play when the Gophers 

ed The season’s preliminary broke away for a touchdown and a well-deserved victory. 

rae » games with Cornell and Without doubt Minnesota has one of the best teams 

7 Kansas were quite easily in the conference, and the outlook for the future with 

a won, but the Jayhawkers Jowa and Chicago is favorable, more so than for the 

sl P33 showed a bit of unexpect- Michigan game. However, with the good material 

ear j ed strength. They were out and the excellent coaching of George Little and his 

a not a match for Coach Lit- assistants, Wisconsin need have no fear of the future. 

x VS tle’s agregation, however. A conference championship may not be cornered, but at 

F a Le j The Purdue game, played least the Cardinal is represented by a real team of 

ie ee | | at Lafayette, proved to be hard-fighting, clean-playing Wisconsin men. 

7 say i. no easy picking. After two SSeS 

| ea A hours of wading and stum- CROSS COUNTRY 

cs | “a bling through mud and Ordinarily at the opening of a season, with but two 

Le ) N | vie stopping to wipe off the meets held, a prediction of a championship would be 

“ee. : ball, the Badgers narrowly rather unfounded. But when the team has made such 

ee iy | averted a catastrophe in sweeping victories as the Badger cross country team has, 

ool 4 the shape of a Boilermaker such a prediction is quite in order. Coach Jones has a 

i a : iy J touchdown, and when the well among the first so that Wisconsin won by an easy 

Weoihke : oa | game had ended neither years Wisconsin has rated ace-high in the field of hill- 

ie “ See fe_,| team had scored. and-dalers. 

oe mae come 8s The first score made The first meet, the quadrangular at Chicago, in which 

; Pee miees| against the Cardinals oc- Chicago, Indiana, Northwestern and Wisconsin com- 
Ng ee ee ®| curred in the match with peted, was a walk-away for the Badger harriers. Four 

Indiana when, punting a tied for first place, and four more finished before the 

Splecs, Serior Electrical ball out of a dangerous po- representatives of any other school, and the remainder
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Your Business & O 
ee LAG What Conveying Accomplishes 

i | Conveying does more than carry. 

i A system of conveyors is more than a 
hs ‘| means of material transportation. 
| 7 | (6) Some of the things that Rex Conveyors 
s /Wo) have done in manufacturing plants— some 

] 7 oof the things they may do for you are: 

ve Simplify Assembly 
: \ ae Balance Production 

, A eM g 5 Reduce Costs 

a student hw oS Se 
ti | By, ee - anexecutive (7 \) = Sua - Oranenginecr fie Beare 

Whether you are a student, an execu- | : Ua ohh y . | 
tive or an engineer, if you are interested ( : R — 4 . Bas 
in industry we would like to tell you ee 7 eee Handling Stoves . 5 a 
more about material handling, a Improve Quality 

You can hardly be interested inindus- are Floor Space 
: A ve i ' ncrease Capacity try without seeing the opportunities for Control Production ' 

conveying machinery. bf Wk Reduce Accidents 
. lh 7} Reduce Inventory 

Perhaps it may not appear so at first, wh . 
but have you ever gone over the list of Y, rw. ww 
industries that have found a place for [7 | 2 me a a 
conveying during recent years? Auto- [7 a i 4 yale 
mobiles, of course, but do you know Biccg a ae |) ‘i 
that we have built conveyors for fig | AS i. ne 
packers, for fisheries, for bottling plants, i : Wo a 
for washing machine manufacturers, for _ ff iO gs | 
stove manufacturers, for foundries, for iV Beg a Ay 
steamships, for warehouses and a host §f f. ae Rex Scraper Flight Conveyor for Ree 
of othersP | % covery of Foundry Sand 

A 5 / Break the Bottle Neck 
The men running these businesses put | \ Reduce Time in Process’ 
in these Systems because Rex Convey-  ( Simplify Production 
ing reduced costs over other systems q 4 0) Better Deliveries 
of material handling. i i MY Make Equipment More Productive, Labor 

. . | More Efficient, Power Factors More Fa- 
3 Your business needs Conveying — our / : vorable, and Business Easier to Run. 

business is to supply it. Why not write Le \ If you are interested in any of the above, 
about getting together? i 7 ey it is the time for us to get together. 

i oO wi you start by writing us? 

i— | ' Among the Products Manufactured by the 

i CHAIN BELT COMPANY 

ir ; z Va a 3 Rex Conveying Machinery for handling materials 
( f }) a Ve 0 | 7 @) of all kinds. Rex Chain for power transmission or 

zs Ne L ‘ I i ] ( conveying materials. Rex Concrete Mixers for con- 
] fw = struction work. Rex Concrete Pavers for streets 

eB and highways. Rex Power Transmission Equip- 
CHAIN BELT COMPANY i ment. Rex Traveling Water Screens, 

j ff 9 THE CHAIN BELT COMPANY and its affiliated 
759 Park Street Milwaukee, Wis. [7 . organizations employ approximately 000 ae 

Please mention The Wisconsin Engineer when you write
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5 . : 
—eew@«rF——_—ea——r well up among the first so that Wisconsin won by an 

<i é CRANE VALVES . . easy score. The score was Wisconsin 15, Indiana 575 

Northwestern 67, and Chicago 71. 

OO) The next meet, with Minnesota, who had several 

i} veterans on the squad, was very similar in its ending. 

ot Four Cardinal runners again tied for first place and 

a Gate Valve were followed by another, making the lowest possible 

f. No. 488 score for the record time and winning from Minnesota 

=f Hq All-iron clamp gate to the tune of 15 to 40. 
e _ je valve, extensively used In both of the meets engineers have had strong rep- 

Sine ON ee oe resentation in John Zola, junior chemical. He has run 

lo manufacturing plants. a fine race. Other plumbers out for the varsity squad 

ae y - are Ryden and Egger, soph civils; Walters, soph elec- 

a) ae trical, and Menestrena, junior chemical. With such a 

4 | ry] good start to their credit it seems as though Coach 
q \ @2y) ~ : 

‘ i A Jones’ men would finish the season conference champions 

‘ for the third consecutive year, a team and a coach of 

which Wisconsin may well be proud. 

Wh . : aan ee at Crane owes its engineers ALUMNI NOTES 
(Continued from Page 68) 

Crane Co. is proud of the con- Nelson, C. 0., m’23 is employed by R. B. Whitacre & 
tribution ofitsengineers totheir Company, Inc., of St. Paul, Minn. The address is 201 So. 

a : . Roberts Street. 
profession. Their tests, experi- Risteen, H. W., m’24 is with the State Highway Com- 

1 1 7 mission. His headquarters are at Eau Claire, Wis. His 

ments and inventions have car permanent address, 710 Coleman St., Chippewa Falls, Wis. 

ried valves froma primitive state Rowley, Prof. E. B., m’05 is a member of the faculty in 
toa high degree of perfection, the Engineering Department of the University of Minne- 

: . , sota. Professor Rowley presented a paper, “Electrical In- 
serving virtually every branch ventions” at the Electrical Engineers’ Convention, held in 

of engineering and industry. Lexington, Kentucky, in June, , 
Th oa i % - h Fitze, Maurice E., m’24 is the hap- 

eir Investigations Into the re- py and proud father of an 8-pound 

actions of metals under varied, baby girl, born August 15, 1926. Mr. 
: di : h Fitze is the test engineer for the 

exacting conditions ave en- Milwaukee Electric Railway . and 

abled Crane to be sure of valves »o Light Company, of Milwaukee. 
: : : : 7 Frank, R. A., m’18 is assistant gen- 

and fittings uniform In tensile aral manager of the Unity Sheet and 

strength, Insuring that Crane Steel Company, of Milwaukee, Wisconsin. 
4 . Shoemaker, William T., m’26 is with the Miller Lock 

equipment will stand up under Works of the Yale & Towne Mfg. Co., at Frankford, Phila- 
the tasks and conditions for delphia, Pa. He writes: “After spending a profitable five 

1 months with the Holeproof Hosiery Company, in Milwaukee, 

which they are recommended. I came East in July and have been holding the job of Time 
In the practice of your profes- Study Engineer with this company. Last week-end the 

] 5 firm sent me to Stanford, Conn., to see the Yale & Towne 1 Wi % 2 

sion, We hope that you too will home plant. I was there Friday and Saturday and spent 
find cause to be grateful to Friday evening in New York with Ted Ziegler and Wenzal 

Crane engineers for maki Fabera. It was a treat to see them both at the same time 
ibl £ h d 2 Ing and we had a great time talking over old times.” Shoe- 

possibile suc ependability. maker’s address is in care of the above concern. 
Squier, Samuel H., m’15 of the Squier-Rix Company, of 

Milwaukee, was in Madison, October 26, visiting his brother, 

( . Ie A N = who is taking the L. and S. course. 

m Yeager, Walter C., ¢’22, and Miss 

GENERAL OFFICES: Coane: BUC DING; B36 8. wiearean AVENUE, CHICAGO = co Gertrude Renter, of Milwaukee, 
=i andi Branches and Sales Ofies in One Hundred and Fifty-five Cities” GF: id voag married he May 12. ae 

‘ational Exhibit Rooms: Chicago, New York, Atlantic City, San Francisco and Montreal 4 eae NS eager is in the engineering de- 
Works: Chicago, Bridgeport, Birmingham Chattanooga, Trenton, Montreal and St.Johns, Que 2 SS Rs i : 
paresis inpneeatehatnenienianmuncgetimenronni penance santOret ee @ partment of the Wisconsin Tele- 

CRANE LIMITED: CRANE BUILDING, 886 BEAVER HALL SQUARE, MONTREAL \ WI phone Co., at Milwaukee. 
CRANE-BENNETT, LTD., LONDON A F RS 

C® CRANE: PARIS, BRUSSELS: sees 

Stewart, F. C., m’23 is Professor in Engineering at the 

_ eee University of Texas, at Austin,
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ENGINEERING REVIEW : : = = 
(Continued from Page 62) Rye oe \ sek la RNS i “)\ 

seme ater. T : gies Beal VON) SOAR Lee amen, cll gee ICE fete of cement to one of water. The tank was then closed see ioe: LN me aii wo ea 

and 150 pounds of air pressure applied to force the “MAKERS OF POWDERS SINCE 1802 I P PP’ 
grout through 250 feet of hose to each of the flap-valves. Lon A at 
The cement was allowed to harden for two days, and i a a ead Ma ew 

when tested the compartments proved to be water-tight. hihe a 9h ee ? Pog 

The submarine was then raised to the surface with the rt —, el" Aq Dae 
se¥ Ria ee WaSei3 — 

added lifting power of eight large pontoons. Pe tea A (eC NO aS Ye 

a 2 NET oS SA Wy I AT ‘ FIFTY-MILLIONTH HORSEPOWER REACHED IN U.S. | (Vi? TZ) [4 i # 
With the arrival of the 50-millionth horsepower mark 2 eS cm fy (fF AN —~ 

reached in the productive capacity of the United States, & aR eae II NS 
: : ; , September 1 of this year, there has been realized a SEG 

prime mechanical force of 450 h. p. for each thousand Emaxanamnasesiay ee 
of population in this country. Regardless of war’s de- Ee ae Calta Gn ° 
pressions, or “business cycles,” prime-mover machinery Naber. 

in industries and the power-houses of the country have eyez. 

increased with phenomenal regularity since the beginning Facilities 

of the present century. While the grand total of power that assure satisfaction 
is growing at an even rate, the installation is now show- ERELY assembling materials and putting the 

ing a decline. Industries have, in some cases, found it machinery to work for manufacturing explosives 
are 5 5 . a vee £45 sre is comparatively easy. However, to produce, out of more profitable to secure their power from the lines of hand, those intangible and wholly ‘indispensable £acil- 

the light and power companies rather than to make it ties representing the constant efforts of many years,is a 

themselves. The 450 h.p. per thousand of our population, most difficult accomplishment. 
$n $s fic 3 eye ie Bs on The experiences acquired in a century and a quarter of it is pointed out, compares most favorably with 310 h.p. explosive manufacturing and thexebservations «of ex: 

for Great Britain and may suggest one reason for the plosives experts. have provided the du Pont Company 
ag ert 5. Fast 5 : ne ith adequate facilities to c ith th esent de- present disparity in the prosperity of the two countries. mands for explosives. With its plants stracegically 

pe located and sufficient production assured, du Pont 
LARGE ASPHALT BEDS IN PHILIPPINES explosives can be specified with entire confidence as 

* * . . to prompt deliveries and satisfactory performances. 
A large deposit of excellent asphalt has been discov- “The Blasters’ Handbook” is an authoritative work on 

ered near the coast of the Island of Samar, according the selection end application oh exp lorives fo induscral 
: tions. Lea al institutions t ghout 

to reports from Manila. At least 40,000,000 tons of the-country have placed this Handbook in the hands of 
the bituminous substance are available, declare engineers their instructors and students. You need this handbook. 

3 3 : z Write for it NOW! It’s FREE. 
who have examined the site. Operations are being 

planned for the near future. This is the second large E. I. DU PONT DE NEMOURS & CO., INC. 

asphalt deposit discovered in the Philippines. Explosives Department 

The first was found on the island of Leyte and is Wilmington, Delaware 
now under Japanese control, having been sold to Jap- 

anese interests after vain attempts to interest American 

capital. The new asphalt tract is situated in the mu- 

nicipality of Borongan, within easy and close access of 

deep water navigable by ocean steamers.—Engineecrs and a7, / \ 

Engineering. (hf . Wh 
a Ad US 

METAL MINE ACCIDENTS Lea af CSS 
Records of metal mine accidents compiled by the <e Ag 9 ee es 

Bureau of Mines show the highest accident rates at a7 yw Se ne eee er ih 
mines working nine hours per day. The lowest rates HG i UE | en _ ne bende leccecion 
were for mines working ten hours per day. A large ma- <ge —— 
vs : . =e a Ger 
jority of the metal mines are operated on the basis of a it mine a Neg nor NL me gee 
eight hours per day; the figures for 1924 show 83% colunyyee) 3 ae ec ANS Axis 

of all under-ground men were employed on this basis. OA er Reg my 5) Uae?) pn A 

The accident-frequency rate for the 8-hour group was ALLS SS eee ye 
. . . poe Ca one gate eee ivan 

162 accidents per 1,000,000 man-hours worked in 1924, ene - ; 

compared to 159, 146 and 147 in the three precedin eT Pe seal 125 YEARS OF LEADERSHIP 
years. The rate for the 9-hour group was 167 in 1924 

as compared with 204, 159 and 146 for the three pre- IN THE SERVICE OF INDUSTRY 
ceding years——Engincering and Contracting. . |



74 The WISCONSIN ENGINEER Volume 31, No. 2 

tH BB BSB At A HA HH 

! | Oe | af The Same Favorable Prices xo 
| 9 TRACING CLOTH | 
i co DIETZGEN PAPER aa i 

PENCILS 
i 9 ALL SUPPLIES Je j 
| + | | Oe » STUDENTS je | 
i Oe BOOK We 
i aa EXCHANGE Qe i 
| i 

Fe 00 an 1 ne 0 4 tt ht te 

MAINTAINING COMBUSTION EFFICIENCY BY THE 

AIR-FLOW STEAM-FLOW METHOD 
By R. H. Socarp, m’26, 

On Test Force, Lakeside Station, T. M. E. R. & L. Company 

| 4 HI heart of a steam plant of any kind lies in its complete combustion with as low excess air as possible) 

boiler room, and it is there that ‘the greatest econ- can be found. Now, if a steam-flow meter and an air- 

: omies can be effected. Nearly constant efficiency in flow meter are on the boiler instrument board, the 
| prime movers is caused by careful design and construc- fireman can maintain the correct ratio of air to steam 
| tion on the manufacturer’s part, but continuous high (in other words, of fuel to steam). He knows that he 

efficiency in the boilers is caused by good operation. is not supplying so much air (for a given steam-flow) 
Efficiency in the boiler depends largely on complete that a great deal of sensible heat is going up the stack 

combustion of the fuel with as little excess air as possi- in flue gas. He also knows that there is sufficient air to 
| ble. The heat losses in a boiler are: (1) unburned fuel, insure complete combustion with minimum losses of 

(2) unburned gas CO, etc., (3) heat in flue gas up the unburned coal and CO. Too much excess air is a more 
| stack, (4) heat in water vapor formed by combustion, common fault than to little. Though air seems the 

and (5) radiation. The first three losses are controll- cheapest raw product used in a steam plant, too much 
able, and the last two practically unavoidable. To mini- of it will prove to be the most expensive when one con- 
mize these three controllable losses, the fireman must siders the cost of the extra coal to heat that “too much” 
supply the correct proportions of air and coal to the to 500° or more and then blow it to the sky. 
boiler furnace. Steam flow from the boiler is usually measured by 

Air is as much of a fuel as is coal, for it is the in- either an indicating or a recording orifice meter. Air 
teraction of the carbon (largely) in the coal and the flow through the boiler furnace is measured by cali- 
oxygen of the air that produce heat. Furthermore, air brating the furnace itself as an orifice: by measuring 
can be measured more easily than coal. So why not the pressure drop from the second pass to the last pass. 
have a ratio of pounds of steam per pound of air, as Steam-flow units may be either: (1) thousands of 
well as steam per pound of coal? By analysis of the pounds of steam per hour, (2) boiler horsepower, or 
flue gas, the best ratio of air to steam (‘that one giving (3) per cent of boiler rating. In whatever units the 

C ‘ore Cae \) Crome LUFKIN «amg JUFAIN fi FN 
& ty TAPES Ye) SMALL (O38 

a y VAas 
eae DISTINCTIVE IN QUALITY oy 

. — Made in patterns best suited to every class of work ° 

SEND FOR 
Cat. No. 11---Tapes and Rules Cat. No. 5--Tools ae my 

P . eps a AR 
Oy mee a wee | HE, wry pice C2. Saginaw, Michigan , ees am : 

Luda bul ibidad tabkaltatutalutahathatat NEW YORK WINDSOR, CANA ‘ tf Put efat,)
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a @ 

ood INtentlOns / 
S e Aut-«r intentions 

won'tpaveamodern 
street to resist modern traffic, 
That job demands tough, husky, 
durable vitrified paving brick. 
Just tuck these two facts away 
in the back of your mind for use 
after graduation—/first, that no 
brick pavement ever wore out 
from the top down; second, 
that the great majority of all the 
pavements you know that are 

older then you are, are of vitri- 
fied brick. Don’t let yourself be 
talked into substitutes — insist 
on vitrified brick pavements, 

A complete handbook, “THE 
CONSTRUCTION OF BRICK 
PAVEMENTS,”’ free on request. 

A Book for MANUPACTURERS ASSOCIATION 
Roads Scholars ENGINEERS BLDG. CLEVELAND, OHIO 

mt =~ VITRIFIED & 
ee, SS Fg =) a es ! 

Ss Send ed =| = 
for ely og 
your 

“~ PAVEMENTS 

©OUTLAST THE BOND 
Please mention The Wisconsin Engineer when you write
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Sone: Sw A eal —eor id 4 

an oth er reason why Koehring Pavers Produce 
Dominant Strength Concrete 

\ TALLY important to the resultant strength 1) 

and durability of concrete is the admittance [- ~ 

of an accurate amount of water into the mixing [ oN \ 

drum at exactly the right instant. Long ago the = a—fa=: a= ROW TEVEL 
Koehring Company recognized this fundamental \ SS »S ) 

requirement and set to work to devise an au- NY 

tomatic water measuring system. 

Today, the system is as nearly exact and accurate _ 

as human ingenuity has been able to design. A f —— 

balanced three-way valve is automatically open- { oe waren 

ed ata certain point, by the charging skip as it is B SS : 

raised, admitting the water into the mixing drum SS —— 

at exactly the right instant. The regulating = : 

hand wheel governs to a minute accuracy the interfer thencaracyofmaterneasarpg when ; 
amount of water which is to be used per batch. tnettic center of the tank and Y the measuring arm. 

| All dribble is eliminated by the syphon-gravity principle 
which draws the water through a straight 314 inch 
pipe into the mixing drum. Straight flow from the tank . 

to drum secures a fast, clean discharge. Concrete—Its Manufacture and 
Use” is a 210 page treatise on the 

This is another pioneering development by Koehring uses of concrete, including 26 pages 

engineers which with the Koehring batch meter, Koeh- of idles of quantities of mater ia 

ring boom and bucket, and Koehring five action re- ea maessag ai P rs, OEE) 
mixing principle produces standardized, dominant amiembers and othersinteresied we 

strength concrete of unvarying uniformity. shall gladly send a copy on request. 

Oakey 
KOEHRING #@@Q COMPANY aes 

MILWAUKEE QMMy WISCONSIN 

MANUFACTURERS OF PAVERS, MIXERS—GASOLINE SHOVELS, CRANES AND DRAGLINES 

Please mention The Wisconsin Engineer when you write
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— HHI HELL GATE TO HAVE 160,000-K W. TURBO-GENERATOR 
a re ee | According to an announcement made recently by the | baa J oe ae eo eS United Electric Light & Power Company, of New we 4 eS ~~. York, there is to be installed in the Hell Gate station ad GGT yn Ra | a turbo-generator which will be the largest single unit Wee y Sy £ A Co. i in the world. The order has been placed with the iy OS 4 . SF > American Brown Boveri Electric Corporation, and the 

f Noe 4 q V . os ~ installation is to be made under the supervision of Thos, > vey | he > Ss | E, Murray, Inc. 
ie y = Ey = bt oo The new turbo-generator will have a rated continuous a ve A | he i hh load-capacity of 160,000 kw., or about 250,000 h. p. It | 4 LP yy : Cy bX —| will generate current at 13,800 v., 60 cycles. The steam 1 wz <a “ ww. A turbine will be of the reaction type thruout. It is de- 

FS _ aS BoE signed to occupy the same space allotted to each of the | i a | oe wr aw Be other seven units now installed at Hell Gate and its in- DS | Po | stallation will complete the equipment of the present sta- A ae NK OO tion building. This will bring the station capacity up to i ot ee 445,000 kw. The turbine will operate under the present | ge eee ) ae steam conditions: of the station, 265-Ib. pressure at tur- i a aX oo ( Sh bine throttle, with 200 deg. super-heat, and it is de- 
E Fr Ny Ve : “. | signed for bleeding steam for feedwater heating. The HE oe a ee ee high-pressure turbine portion is designed to be capable ' he oe of utilizing steam at a maximum temperature of 750 | “| fk re ee JE oe deg: F. The: tie will weigh approximately 2,800,000 / a shall vay KR VA pounds and the heaviest single piece will weigh 330,000 | | oe 4 ie - Pe occ ey pounds.—Power Plant Engineering. 

| a Ne ne Y ¥ ee LA. PRESENT DAY HYDRO-ELECTRIC PRACTICE 
ae | oe Pat he ma : ae Fe \ | (Continued on Page 51) 

ie 4 Loe 3 i es po | There are practically never two installations for | \i | ee i cn a es which the same solution is applicable. ach set of | : “ ee le ce ae le os conditions requires careful and thorough analysis with Hh i. ‘ Ta Na comparative estimates on different types and methods 
eo eee ae as Bae iy - of construction. There is usually the alternative of Ve a ee. i ‘| Mt ote ey _ low-priced, inefficient, short-lived machinery which, PA ee aii Hl a a E while meaning a decided saving in first cost, is We ey il HN CN liable to run into many unforseen items of upkeep. ie ce f aa Lo There is also the other extreme of spending an amount y oe : Ha HAN a coe for machinery and equipment entirely out of keeping 

it Co eyes Ha Ht Oh a | with the income derived from the plant. There are cer- i ey 7 NO Lee i Ne tain instances of plants on streams with variable flow Na Coy ane a Lec where less-efficient and lower-priced equipment should P| i Paes ee be installed. It is up to the engineer to solve both ht oe | , i) ee i" Lo I, A | questions, that is, the engineering features as well as the ae ‘ ‘ Mcaessh ae a a oS commercial feature, in order that the plant will result in ia ee be a satisfactory and commercially paying proposition. ‘ ie | ——S | To those interested in the study of hydro-electric 
Yo NEW YORK THe NS be | developments there are a number of plants within easy 3 Rog McKenzie, Voorhees & Gmelin, Architects Le SD | range of the central part of Wisconsin. For instance, i > A Oia Mainlanrs Mississippi (Nf | the Kilbourn and Prairie du Sac plants, the Montery : Pot. MISSISSIPPI WIRE GLASS CO. [f/ § | plant at Janesville, the Appleton Traction plant at Ap- B ok a 220 Fifth Avesiie Steed LAG | pleton, the plant at Mauston, the Kimberly Clark plant A aes a — = fs | at Kimberly, and the Green Bay and Mississippi Canal 

Ef (a NV yaa  ) Company’s plant at Kaukauna. There are also a large oo ao oe number of plants around Eau Claire, Wausau, and Wis- tees A. a Loa consin Rapids. Practically all of these plants are open ee a il a ge to visitors, or arranagements can be made so that engi- Ni [=e neering students can visit and inspect the installations.



NOVEMBER, 1926. The WISCONSIN ENGINEER 79 

fot AH A BH HRI MH 

| | 
! | | COMPACTNESS, SAFETY AND RELIABILITY | 
| . i 
: ° oii. welll a : 

| Allis-Chalmers ye eS 
I Ce eg i 

Reyrolle ‘et | J 
I : ye ry i i Armorclad Switchgear fa itp 
1 Pt me | 

Combines in one factory built unit the busbar structure, circuit “aime Eee a | 
breaker, outgoing feeder connections and instrument transformers. ya. a | o l 

| Relays and instruments can be mounted on unit itself, or on ACs a 4 a. i 
i separate control board as local conditions dictate. “Ss 6h | i i 
i Compactness of design enables switching equipment to be in- _ or 7 y i 
i stalled in considerably less space than required with cell mounted a | 4 / = 
: breakers saving building space and frequently resulting in lower / ey TOS ! 
| overall total installed cost. _ Sea a. | 
| Metal clad construction gives complete safety to operators and lee i : ‘\ | 
| insures reliability in service. LO tl) inl | | i 
i Allis-Chalmers Manufacturing Company has acquired from A. oe a i 
i Reyrolle & Company, Ltd., Hebburn-on-Tyne, England, who are ee ; : 
5 responsible for the development and unusual success of this type -~- ag “ | 
! of Switchgear in Great Britain and on the Continent, the exclusive SOP AR 15/000 VOU TeRLECTRICALLY OPERATED ! 

rights for its manufacture and sale in the United States, Cuba INTERRUPTING CAPACITY. | 

| and Mexico. Leaflet 2085 will be furnished oa application. | 

! | 
| (iLtis-CHALM ERS MANUFACTURING( oO. | 
i MILWAUKEE, WIS. U.S.A. i i : 

mn ttm tg NO aR i ges isn eiiieeens cll 

automobile and airplane wires, 
electrical wires,submarine cables, 
bridge-building cables, wire rope, 
telegraph and telephone wire, ra- 
dio wire, round wire, flat wire, 

star-shaped and all different kinds of shapes of wire, sheet wire, piano 
wire, pipe organ wire, wire hoops, barbed wire, woven wire fences, 

| wire gates, wire fence posts, trolley wire and rail bonds, poultry net- 
ting, wire springs, concrete reinforcing wire mesh, nails, staples, tacks, 
spikes, bale ties, steel wire strips, wire-rope aerial tramways. Illus- 
trated story of how steel and wire is made, also illustrated books 

| describing uses of all the above wires sent free. 

Sales Offices COMPANY 
Chicago New York Boston Cleveland Worcester Philadelphia Pittsburgh Buffalo Detroit Cincinnati Baltimore 
Wilkes-Barre St.Louis Kansas City St.Paul Oklahoma City Birmingham Memphis Dallas Atlanta Denver Salt Lake City 

Export Representative: U.S. Steel Products Co., New York 
Pacific Coast Representative: U.S. Steel Products Company, San Francisco, Los Angeles, Portland, Seattle 

Please mention The Wisconsin Engineer when you write - : :
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= ii lr ai A 

lo Ye iM, \ EI ———— rr | Ge» Ceeoce 9 iP | TX) a) 
° 4 a UAn i 

9 b mh SANUS Wf Steel Sheets that Resist Rust! f Gy, 
. ‘ ? J “tam ee fff 

The destructive enemy of sheet metal is rust. J Se 
It is successfully combated by the use of pro- J 
tective coatings, or by scientific alloying to re- f 
sist corrosion. Well made steel alloyed with / ROEBLING 
Copper gives maximum endurance. Insist upon j WIRE ROPE 

K E } S {| O N E ~ Successfully and en- 
j duringly handles the 

R t R e t e y work it is given to do 
| ust-Kesisting 

] John A. Roebling’s Sons Co. 
Copper Steel TRENTON, N. J. 

YA Aa i oa 

0 4 SI) Y 
. ey ; y y LD Black and Galvanized ae A | 

We Nil ill NG qe P 
ee oma ystly, 7 ae me Wee eel o 4 ete 2 as m r . 

Alb: AES KEYSTONE Sues ail 
i 5 y ney 7 race i, 

Lam = = Pa TW SS cualiy Br 40 N/ ,} 
mR ss Service Be ) N es 

Keystone Copper Steel gives superior service for roof- r 
ing, siding, gutters, spouting, culverts, flumes, tanks, and ceatioms 
all uses to which sheet metal is adapted—above or below . 
the ground. Our booklet Facts tells you why. We manu- SPLICING MATERIALS 
facture American Bessemer, American Open Hearth, < 
and Keystone Copper Steel Sheets and Tin Plates. Make Dependable Joints 

OKONITE tape is an unvulcanized rubber compound in 
Black Sheets for all purposes tape form for insulating cable splices or joints. Joints 
Keystone Copper Steel Sheets properly made with OKONITE are impervious to mois- 
Apollo Best Bloom Galvanized Sheets ture and are as strong as or stronger electrically and 

. i mechanically than the insulated wire itself. Apollo-Keystone Galvanized Sheets 
Culvert, Flume, and Tank Stock MANSON tape is a true friction tape having adhesive 
Formed Roofing and Siding Products and weathering qualities far superior to any other com- 

Automobile Sheets—all grades DUNDEE Ais a Kislvouslile tick fied 
: Electrical Sheets, Special Sheets only by MANSON. ncn 

Deep Drawing and Stamping Stock DUNDEE “B” is a good medium grade friction tape Tin and Terne Plates, Black Plate, Ete. at Seouipetiave Sree, E 
ur Sheet and Tin Mi if hi lity, and 

a tanlenianiy soled to the eanionente ot the ih onalucciog and general Send for booklet “Splices and Tapes” construction fields. Sold by leading metal merchants. Write nearest District Office, 

The Okonite Company 
American Sheet and Tin P late Company The Okonite-Callender Cable Co., Inc. General Offices: Frick Building, Pittsburgh, Pa. Factories, PASSAIC,N. J, PATERGON.N. J 

SS Dsstricr SAces OFFICES ————— Sales Offices: New. York, Chicago, Pittsburgh, St. Louis, ‘Atlanta, , Chicago Cinsianet scan pier A ele New York Birmingham, San Francisco, Los Angeles, Seattle, Wash, 

Facile Coast Repinesdaratives: ue Sates Speee peop ucts Co.,San Francisco Pettingell An drew Coys Boston, Mass j SE 

Export Representatives: UNITED States SreeL Propucrs Co., New York City F.D. Lawrence Elec.Co., Cincinnat,O. (GARG) 
——————————— Canadian Representatives: Engineering Materials Lid., Montreal 

EEE Cuban Representatives: Victor G. MendozaCo. Havana 
LLL 

Please mention The Wisconsin Engineer when you write
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C. R, HANNA » Sil ace AY i AN “ 3 % : 
No bigead YY AY ond NE sat all sae 

ae. : ae AWW YS AY Re ee i 

Cen ~SENA  c Rael 

“Ne heard of station CRH’’, | ae.” = ee ge 
you'll say. Quite naturally, for . Ce hes! Pa eel Ne of aie eh sap eS PJ 
t Z a Pr PIN Cay dad Ee Wa bien Pan 

CRH is not a station. CRH is Clinton R. PR IRS Re eh 
he Nn na d ‘ 

Hanna, age 27, out of Purdue less than five TE, oa el 2 eee 

years, a Research Engineer with Westing- aN Nae! be Wa i 7 

house at East Pittsburgh. 44 li R LA ie ay Ay 

Any time you’re listening to your radio, ra HE a 
. 7 4 

hawever, you may be getting better re- “<What’s the future with a f ame ae” 

ception, a clearer program, because of large organization?” That r a 

CRH and the improvements in reproduc- iswhat college men want to know, eS 

ing apparatus to which he contributed. fest of all. The question is best 

That story goes back to undergraduate answered by the accomplishments assures good quality of speech and music 

days at Lafayette. Hanna, as a student, of others with similar training with greater continuity of operation than 

developed an intense interest in radio; and, and like opportunities. This is other types, because of its ruggedness and 

making capital out of his hobby, his thesis one of a series of advertisements sensitivity. 

was entitled, “saterrupeer Type of Radio portraying the progress at West- For this inventive spirit and its result in 

Transmitter. inghouse of typical college grad- microphones, Hanna’s alma mater in 1926 

To carry on his experiments, it’ was uates, of the campus some five honored him with a degree of Electrical 

logical that Hanna should find his way into — «ight— ten years. Engineer to go with his Bachelor of Science 

the Westinghouse Graduate Students’ degree of four years earlier. 

Course immediately after graduation. There And these are studies which still go on. 

he received varied practical shop Hemings the development of an improved micro- There is no end to progress. It is because 

Then, in less thana Years he was busily at phone. He has introduced the electro- Westinghouse offers both facilities and ap- 

workon his favored radio subject at the dynamic principle, in place of the preciation for practical study that Research 

Westinghouse Research Laboratories, condenser-transmitter type of microphone Engineers find satisfying careers in the 

One of his accomplishments has been in earlier use. Hanna’s development Company’s laboratories. 

Westinghouse 

—______ —_(w)—_______—— 
Cemeerae) 
a 

Please mention The IWiscensin Engineer when you write



IV The WISCONSIN ENGINEER Volume 31; No. 2 
a 

joe 2 
aa 

NY Uti,» 8 een Peet Zz Hy, 

fo Ce? £28 Die 
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“At Forty” the housewife in some sections 
of Europe wears a black bonnet to signify 
the end of her youth. A quaint custom—you 
say—but it usually signifies a fact. Heavy 
tasks, indoors and out, have made her old— 
at forty. 

Of all the uses of electricity in America, the 
most important are those which release the 
woman from physical drudgery. Electricity 

‘ carries water, washes clothes, cleans carpets, 
cooks the family’s food—better and quicker 

Upon great generators than could be done by hand. 
which send out current to 

febt tis Remesend any A trip to town or an hour’s rest in the after- 
willfind the G-Emonogram. noon pays a woman dividends in good health cidus tCes, : 
chctric railway trains “at forty years.’ And what is youth but that? 
wherever quality and un- 

failing performance are ‘first Men and women who have had the benefit 
gram will be found. of colileg> training and college life have 
hee a eee learned to place the proper value upon rest 
tricity is doing in many and recreation. They appreciate the relief 
fields will be sent on request. ee 
Ask for booklet GEK-1. afforded by electricity. 
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GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK 

Please mention The Wisconsin Engineer when you write
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