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presse 
1800 pound steam pressure for 

eo: an installation which will be the 

02 largest high pressure steam 

\d plant in the world, 

e 

Qatind 
at \ 700 percent rating—carried on 

x ce a unit comprising a Ladd Boiler, 
Sas : CE Fin Furnace, CE Air Pre- 

oO heater and Lopulco Pulverized 
A Fuel System. 

gs ger \ 660,000 pounds of steam per 

oO” hour from one unit—and, work 

QO in progress on three units each 

Q; capable of delivering 800,000 

6 pounds of steam per hour. 

e e 

™ these are outstanding accomplishments 
TH ability to offer to Industry a meet exactly the individual plant 

service which is not available else- | need—comprising boiler, stoker or 
where—is responsible for these strik- _ pulverized fuel equipment, furnace, 
ing accomplishments. superheater and air preheater— 

are sold under One Contract, One 

Complete fuel burning and steam gen- Responsibility and one set of 
erating units of coordinated design to —_ guarantees. 

Our General Condensed Catalog briefly describes 

Combustion Engineering Corporation equipment. 

May we send you a copy? 

CompusTIon ENGINEERING CORPORATION 
International Combustion Building 200 Madison Ave., New York 

A Subsidiary of 
INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 
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“= || ON RECENT WESTINGHOUSE JOBS 

The Fisher Buildi 
Wheredo young men getinalargeindustrial story tower and the t1-story kind ever placed, is equally ad- 
organization? Have bei cata! mw wings. Twenty-five elevators are vanced. More than 12,000 West- 
exercise ve recente Mnanane’ installed, all with automatic con- _inghouse Sollux units give light 

: trol which brings each car to a without glare throughout the 
nore smooth stop exactly level with entire structure. 

]* architectural beauty andin the floor every time. A master Pumps and ventilating fans 
completeness of accommoda- __ control system, in addition, en- are driven by Westinghouse 

tions for all classes of business ables the chief operator to ad- _‘ motors. 
and professional activities, De- vance or retard speeds from his The complete electrification 
troit’s new Fisher Building has own station and to maintain of the Fisher Building is the 
been pronounced ten years ahead _ accurate service schedules. sort of a job that must go to an 
of the times. Lighting equipment, installed organization large enough to 

An important feature of its under the largest contract of its handle it. Westinghouse offers 
advanced develop- young men a type of 
ment is the Westing- @ opportunity that ap- 
house elevator system eals to those with 3 2 : which serves the 26- enterprise and talent. 
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COMMENCEMENT day is coming—sooner than you ever thought 

possible. Soon you will have received your college award—your 

degree. It will have been worth working for, not just for possession of 

the sheepskin, but because it stands for four years of accomplishment. 

When you leave college, you will hear of the Charles A. Coffin Award, 

the highest gift in the utilities industry for excellence of operation. 

During the six years of the Coffin Foundation, three of the Gold 

Medals symbolizing first place have been won by companies under 

Stone & Webster executive management. 

No matter what profession or business you choose, you'll meet 

Stone & Webster men—financing utilities, operating gas, electric, and 

transportation companies, building power and industrial plants. They're 

wide awake, alert, progressive. You'll find the Stone & Webster organiza- 

tion is worth knowing and worth doing business with. 
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Municipal Administration 
By ALDEN C. FENSEL, c’23 

Director of The Municipal Research Bureau of Cleveland 

TT government of cities is frequently likened to a life, and property, maintenance of cleanly conditions with 

business corporation— the voters being the stock- respect to streets and air, sanitation, expedition of traffic, 

holders, the city council being the board of directors, and and usually the operation of one or more utilities. The 

the mayor being the manager. Such a fancy has been rendering of the service requires the construction of 

taken to this simile that some three hundred and fifty hospitals, maintenance of staffs of visiting nurses, appli- 

cities are operating under charters which have a manager cation of quarantine, operation of recreational facilities, 

as the administrative authority of the city. The postulate provision of fire and police force, street cleaning, the 

of city management is centralization curbing of fumes and smoke, collec 

of authority — it is supposed to elim: | ow me oe tion and disposal of sewage — gar- 

inate “passing of the buck” and eo SS ee bage —and refuse, opening—widen- 

thereby secure efficiency. The council a a _ ing—paving—and lighting of streets, 

is that centralized authority; the ; 4 4 _ 2 and the operation of power and 

people elect the council and expect 4 ; c . water plants. 

that council to give them a maxi- ee ry _ The administration of the service 

mum of service at a minimum cost. . ™ a : ol requires the operation of public 

The council selects a manager to ) 4 J a po buildings and structures and the 

run the city under its direction. _ - 22 <1 | employment and direction of per- 

In a business corporation the nor- — o~ v8 sonnel. Funds must be collected by 

mal function of the management is . : ge _ taxes or licenses to finance construc- 

to produce and market commodities bo : i Me) tion and operation. The funds must 

at a minimum cost and sell at a - be properly allocated to the various 

maximum price. The differential is E activities; control of expenditures by 

a very tangible thing known as ‘ book-keeping and auditing must be 

profit and satisfies stockholders in the maintained, and purchases must be 

form of dividends. made as cheaply as possible by 

Excepting utilities, a municipality , proper purchasing control. 

does not sell commodities — it gives Mr. A. C. FENSEL City Management. The city-man- 

service. This service is varied in ager plan is designed to remedy 

character and is generally very intangible; the citizen several faults of the mayor-council type of government. 

normally does not know that he is getting a service until Short tenure of office, which is a protective measure against i 

for some reason or other it fails to function. Further, even incapable incumbents, under the mayor plan, is not con- 

if the voter does appreciate the service, he does not know ductive to efficient administration. The mayor is elected 

what it should cost, most of them not even knowing to office from private life; he probably has never had any 

what it does cost. There is no measuring stick of service. experience in pjublic affairs. The city then trains this 

The service rendered covers protection of welfare, health, man at the expense of the organization, fires him at the
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end of two or four years, and then trains a new one. The contemplating city management should study himself to 

cost of this turnover in dollars and cents must be ascertain the natural inclination and adaptability for such 
enormous. service. 

One of the essential features of the city-manager form The Profession of Municipal Administration. Municipal 

of government is that local residence is not required for administration is a relatively new technic in this country, 

holding office. Men can train themselves for municipal although it has been developed for many years in Europe. 

work because of the opportunities for permanent work While the city manager form of government gives ex- 

and advancement. The plan gives rise to a new profession. pression to this art or profession, it is not the only means 

Type of Government. Managers have been drawn from of obtaining economical and effective government; how- 

all walks of life as there have been few opportunities for ever, it probably is the biggest factor that has obtained 

training. Many of the officials are adapting themselves to in the betterment of government. Perhaps a limited num- 

the work and are making good; others who are inherently ber of technically trained men were available at the 
incapable fall by the wayside. inception of the new era in administration, but very few 

The success of a city manager depends largely upon his were given managerships. We find engineers, lawyers, 

qualifications for the work. As the doctors, business men, and newspaper 

city manager is to be responsible : men occupying these positions with 

for the administration of the ‘nunici Mr. Fensel attended the National more or less success. Some of them 

pality it is apparent that he is Institute of Public Administration had previous training in municipal 
primarily an executive. As an execu- after being graduated; he then served work serving in various capacities 

tive, he should be able to build up as an engineer in the office of the as city engineers, treasurers, clerks 

an organization which always tends City Engineer of Ashtabula and also and councilmen. Normally the length 
toward | the attainment of better as unofficial assistant: to thermanager: of service has not been long. The 

economies and greater efficiencies in : ; professional mortality of city man- 

operation, always striving for a closer He was later appointed as the engi- agers has been the highest known in 

approach toward ideal conditions. In neering staff member of the Munici- any profession. While this may be 
order to accomplish this, the execu- pal Research Bureau of Cleveland of attributed to some extent to un- 

tive must have a well defined con- which he is now director. qualified incumbents it is more prob- 

ception of the duties of administra- ably due to petty policies and in- 
tion. The previous analysis of the ability of citizens to appreciate good 

service rendered by a city discloses an extreme diversity management. An instance of this is two cities twenty-five 
of functions. miles apart; one had a poor manager for many years and 

It is apparent that one individual cannot be a specialist thought him satisfactory until his failure in financial ad- 

in public welfare, safety, works, finance, and law; so ministration was so positive as to force him to resign; the 

these functions are usually departmentalized and a head other had a man who can be rated as one of the best 

created for each department who is responsible to the managers in the country— petty politics and an unap- 

manager. In order to appoint and supervise the various preciative public forced him to resign. 

department heads, the manager must have a fundamental It is probably true that a manager cannot continue in 

knowledge of the functioning of each department. He a city over an extensive period, as many of his decisions 

must know the relative importance of each service and actions incur enmity of selfish individuals. The 

rendered; so that he can intelligently allocate the funds, pyramidal effect finally forces the man out. A discourag- 

whose total amount is usually so limited that money is ing feature of the service is that a large number of 

not available for the operation of any service to the fullest managers are forced out under fire. 

extent that is considered desirable. The manager should One of the talking points of the city manager form is 

be able to work out problems with his department heads the promotion of managers from smaller cities to larger 

and make final decisions in matters of major importance. ones—the English and German procedure. While this 

Personal Qualities. The city manager is always in close procedure should be effective in the training of managers 

contact with the people; he must meet all classes of citi: and the obtaining of good management, it has not gen- 

zens and receive their complaints and suggestions. He not erally been put into effect in this country, and there are 

only must keep harmony in his organization, but he must small indications of its adoption in the immediate future. 

maintain concord between himself, the citizens, and his Conversely, the forced resignation of many of our man- 
council. A consideration of this human element is a vital agters precludes them from a managership in another city. 

factor in the success of the administration. A manager Training for the Profession. The University of Michigan 

is frequently subjected to unwarranted, malicious attacks and the National Institute of Public Administration in 

which necessitate his being thick-skinned to prevent mental New York City have, for considerable time, run training 
wear and tear. Therefore, in addition to technical quali schools for city managers. The course of the Institute is 

fications a successful manager must have such personal now incorporated in the School of Citizenship and Public 

qualities as to make compatible his relations with the Affairs of the University of Syracuse. The curriculum 

public and his council. Before entering the field, a person (Contnued on page 164)
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Intercity Toll Cables 
By H. R. Hunt ey, e’21 

Wisconsin Telephone Company, Milwaukee 

IX situations where the long distance telephone traffic unless some means of correction is employed. In Figure 1, 

along a route has grown to the extent that it is the attenuation at various frequencies for typical 16 and 

difficult to place the necessary number of open wire or 19 gauge non-loaded cable circuits is shown. 

carrier telephone circuits on existing pole lines, the use In the curves shown in Figure 1, the unit of attenuation 

of intercity toll cables is often considered. This is employed is the “decibel” (abbreviated “db”). The decibel 

particularly true in those sections of the country where is defined as follows: 

large open wire lines are frequently subject to storm 

damage. By the use of toll cables, a relatively large Mamstewter ys oe 

number of telephone circuits can be carried on one route Ss 1 
and are so enclosed and protected as to be reasonably free ie ( 
from damage due to external causes. In a single toll wnuneerioe P| 

cable, for instance, it is practicable to carry as many cir- ” 

cuits as could be supported by 8 or 10 heavily loaded tf Seat 

pole lines on an open wire basis. Where the growth in » ute TT RTT wu _ ‘ " 

circuits is expected to be very rapid so that it is likely | PwoweETTTTTT | HY my [pee Bg un eae 

that a number of cables will be required within a reason- Soria cot gm 

able time or local conditions make it advisable, under- H 

ee _ ground conduit con- es 

| struction proves in. r ian 

t+} When circuits are ' . 3 

placed in toll cable, “Tac te, HPO uestoneter 

ee they, of course, em- — FIG. 2. Schematic Diagram of Two-way Telephone Repeater. 
ad fesoeio fie inea ploy conductors hav- 

ing very much smal- If the ratio of two powers (such as the powers at 
+— -—_+—_—__- ler cross-section which the beginning and end of a section of an infinitely 

: ooh an are: much, neater’ t6- long cable circuit) is 107, the attenuation is said to 
—t— a 4 : be 1 decibel. The power ratio for “n” decibles is, of 

£ gether than in open course, (107)" or 10, 

si < | = wires. Due to the In order to improve the characteristics of the cable cir- 

small copper cross-sec- cuits, loading is generally used. Loading consists essentially 

ey tion employed, the of adding inductance in series with the conductors. When 

pf tre lt e so resistance of the cir- inductance is added in the proper manner, the attenuation 

| || cuits is relatively high. ig reduced and, within limits, as described later, the attenu- 

TT - Likewise, due to the ation becomes more nearly constant with frequency varia- 

____theavencrfereues Lt || small spacing between tion over a limited range than for the case of the non- 

FIG. 1. ‘Approximate Transmission conductors, the capac’ loaded circuit. One method of applying loading is to 
Doss of Sat 16 Gauge Non- ities between them enclose the conductor in a sheath or wrapping of magnetic 

oaded, Cable: Side: Circuits: are relatively great material, This has been used both in telephone and 
and the inductance per unit length of circuit is relatively telegraph deep sea cables. In land cables, however, the 

small. In the general case, the inductance of a non-loaded se of “lumped” loading in which the inductance is in- 

cable circuit can be neglected at voice frequencies and the serted by means of coils spaced at regular intervals is 
circuit can be considered electrically to consist only of generally more economical and practicable and is very 

series resistance and shunt capacity. widely used. 

Due to the relatively high resistance of the conductors At the present time the spacing between successive coils 

and the high mutual capacity between the conductors, the on toll cables is generally 6,000 feet. In one of the gen- 

attenuation per unit length of non-loaded cable circuit is erally used types of loading, coils having an inductance of 

relatively high. In addition, the attenuation per unit 172 millihenrys are used on the side circuits and coils 

length varies approximately as the square root of the fre- having 63 millihenrys inductance are used on the phantom 

quency within the audio frequency range so that uniform circuits. In another commonly used type of loading, coils 

efficiency over the audio frequency range is not provided having 44 millihenrys inductance are used on the side
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circuits and coils having 25 millihenrys inductance are used vacuum tube amplifiers so arranged as to amplify the voice 
on the phantom circuits. The lighter “weight” loading, waves in both directions on the circuit. 

that is, the type of loading employing 44 and 25 milli- Two general types of repeatered circuits are employed 
henry coils, is used to span the longer distances because at the present time. One of these, the so-called two-wire 
of its better attenuation frequency characteristics and its circuit, employs one pair of conductors or a “phantom” 

higher velocity of propagation. In both types, coils wound circuit for each talking circuit and uses the so-called “22” 
on cores of compressed powdered permalloy are usually type repeater. In Figure 2 is shown schematically the 

used. transmission circuit of a 22 type repeater. It will be noted 

— _pecutaron secTiON _ af that two amplifiers are used, one for amplifying in each 

uo wine direction so interconnected through the use of “hybrid pet 
— ey A ee | coils that if the impedances of the lines are balanced by 

3 FF} caanoweten, cowraouine the networks, no undesirable interaction between the am- 
ch) MOTION OF SHAFT 7 . 

roretas controunc _Plifiers results. The path of the voice currents through 
REPEATER GAINS 

such a repeater can be traced as follows: 
"= _ ARMS ON SHAFT $. : . 

Assume that the voice currents are coming into the 
I repeater from line “W”. As they enter the “west” 

hybrid coil, half the energy goes into the “west-east” 
FIG. 3. Automatic Transmission Gain Regulator Circuit. amplifier and is there amplified and the other half goes 

oo . into the plate circuit of the “east-west” amplifier and 
The electrical structure of a loaded circuit is very similar is there dissipated as heat. The amplified output from 

to that of a simple type of loss pass filter having consid- the “west-east” amplifier enters the “east” hybrid coil 

erable resistance in the series elements, that is, a filter and the energy divides, approximately one-half going’ 
’ 5 i i into the line “east” and one-half going into the net- 

which transmits more or less uniformly up to a given eats : : 
" = work “east”. If the impedances of the line and net- 

frequency (called the “cutoff” frequency) and suppresses work are equal at all frequencies amplified by the re- 

frequencies above this frequency. For this reason, the peater, there will be no potential difference across the 

loaded circuit transmits frequencies reasonably well which bridge points of the hybrid coil connected to the input 

are well below the cutoff frequency but has a relatively of the east-west amplifier so that there is no tendency 
bibh aitenuation as the utem feeaueney dé Abproached for circulation of currents between the amplifiers. Of 

Bn Benue! ‘ © 4 y PP course, if the impedance balances are imperfect, a 
and practically suppresses frequencies above the cutoff certain amount of current will be fed into the opposite 

frequency. directional amplifier and undesirable interactions may 

While the velocity of propagation in open wire circuits result. In some cases, if the balances are relatively 

approaches that of light (approximately 186,000 miles per poor and relatively high gains are employed, continu 
scond) the velocity of ti loaded cable circuits ous oscillation may result. The tone from this oscilla- 

secon' ) © velocity oF propagation on foacec’ ca tion is sent out on both lines and is called “singing”. 
is relatively low, varying between about 10,000 and 20,000 Under these conditions, the circuit is useless for tele- 
miles per second for the usual types of circuits. In the phone purposes. 

long circuits, the velocity of propagation is very important For very long circuits with repeaters approximately 

since it determines the length of time elapsing between the every 50 miles, it can readily be seen that there are num- 

start of an electrical impulse on the circuit and the return erous points at which balance must be maintained and 

to the sending point of any reflected waves from this in such cases the so-called four-wire circuit with four-wire 

impulse. The amount of reflection and the time interval repeaters may be employed. 

elapsing must be kept relatively low in telephone work in It may be interesting to note the improvement in power 

order to avoid echoes. If strong echoes having a relatively efficiency of toll cable circuits obtained through the use 

long time delay are present, it becomes very disconcerting of loading and repeaters. As an example, consider a rel- 

to talk on the circuit and the usefulness of the circuit is atively short cable circuit, such as one between Milwaukee 
materially impaired. The magnitude of the delay may be and Madison. On a non-loaded basis and without tele- 

determined roughly by considering a circuit having a phone repeaters, the transmission loss at 1,000 cycles in a 
velocity of 15,000 miles per second 1,500 miles long. In 19 gauge circuit 90 miles long is approximately 90 db. 

this case, the total time elapsing between the start of a This corresponds to a power ratio of 10° which gives a 
wave and the return of the echo would be .2 of a second. power transmission efficiency of .0000001 percent. With 
In some of the very long circuits, it is necessary to employ loading employing 172 millihenry coils on 6,000 ft. spacing 

“echo suppressors” which consist essentially of voice oper- alone, the loss is reduced to about 30 db. corresponding to 
ated relays which short-circuit the path traversed by the a power transmission efficiency of about .1 percent. With: 

echo current. loading and repeaters, the loss of such a circuit can readily 

Even with the use of loading, it is impracticable to be reduced to 10 db. or less, which corresponds to a power 
secure circuit losses low enough for use over long dis’ ratio of 10! or a power transmission efficiency of approxi- 
tances and it is necessary to amplify voice currents at mately 10%. Of course, the additional power is supplied 
various points. In order to do this, telephone repeaters by the repeaters. 

are connected into the circuits generally at about every In long cable circuits, the variation in loss with temper- 

50 miles. The telephone repeater consists’ essentially of ature may be relatively great due to the relatively high.
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resistance of the conductors and the change in resistance cuits are included under one sheath. The types of cir- 

with temperature. As a general rule in aerial cables, the cuits generally placed in a toll cable are listed below: 

transmission loss (based on the loss of the circuit without 1. 16 gauge 2-wire circuits for H-44-25 loading 

repeaters) may be expected to vary as much as plus or 2. 16 gauge 2-wire circuits for H-172-63 loading 

minus 11% throughout a year. As an example how this : 19 gauge 2-wire circuits for H-172-63 loading 
aor : . 19 gauge 4-wire circuits for H-44-25 loading 

variation may cause the efficiency to change, data are 5. 16 gauge circuits for program supply 

given below on a typical aerial circuit of moderate length: 

Length of Circuit _--------------------- 250 miles : r ate 

Grade of Circuit _--.----. 19 gauge H*-172 loading Pe ‘ 

Average Loss without Repeaters _-----.----. 70 db. < R 

Yearly Variation from Average ------------ 7.7 db. : sg J — 

Total Yearly Variation _----------------- 15.4 db. : 4 9 4 Cis £ “ 

Total Yearly Variation in Power Received __- 35 to 1 i qT. el J i re Wd 

*“H” indicates 6,000 foot spacing. t Apia Vy a ‘3g W ef 

This variation is, of course, not dependent on whether f eat | ae \ _ ie 

or not repeaters are used or what actual working loss is | pea ai | sad anhalt imee = 

used. It can readily be seen that without some means |j a Bias . Wy Ce aaneenaaniiia 

to compensate for the effects of temperature variation, the . Ma" Sie 

operation of a circuit such as this would be impracticable. | ~~ , ee lial in 

In order to avoid large variations in the losses of circuits, |i [Se ira gigi 

the automatic regulation of the gains of one or more of [is ee ee aie oo z : 

the repeaters in the circuit is usually resorted to. Auto- , , 

matic sogiletion is a by oe a bia HIG: 4, One gf the Cases ee wae Pots “Together 

stone bridge men 

to ee ‘the gain of the wepeater in the “regulated” ie NOTE: a the above Classifications, | the spacing of the 
. . mR See > oad coils is indicated by “H” equal to 6,000 

cuits in accordance with the variation in resistance of a feet. The first figure following the designa- 

“pilot wire”, which is a pair in the cable extending over tion of spacing is the inductance added at 
each point in the side circuits and the second 

ae ‘ Se figure is the inductance added in the phantom 

3 a Se os : a circuits. 

Pe alee . In general, all of the conductors, except those reserved 

* dale p for program supply use (such as remote control radio 

SSS SY P <x) broadcasting) are “quadded”, that is, are arranged for the 

. ’ YY, ‘ F : . 7) use of phantoms. In a “quad” two wires are twisted to- 

noe a : so. ff gether to make a “pair” and two such pairs are twisted 

a aaa on . % : | together to make a “quad”. The lengths of the twists in 

- - fee j : - ,"| the pairs and in the quad are so adjusted as to minimize 

: . ¢ the crosstalk between pairs, between pairs and phantoms, 

. d ji) and between the phantoms in different quads. 

| lea. A certain amount of segregation between the various 

“cesses ete am mmamenmtapmaaess sepals a a | classes of circuits is obtained in the construction of the 

igs aioe ie ae nt or ee =| cable and the splicing of the various lengths together is 

eg L pe . Ps oe ~ so done that this segregation is maintained throughout the 

eed vo | entire length of the cable. The most important segration 

is that necessary between the “east bound” and “west 

FIG. 4. A Portion of the Cable Together With One of the bound” sides of four-wire circuits. 

Open Wire Lines Which the Cable Replaces. ene SH ce o oe 4 
In addition to maintaining the necessary segregation be- 

the section regulated by one repeater. Figure 3 shows tween the different groups theoughont the able: the apie 
‘ : : : ing is so done that the accumulation of crosstalk between 

schematically the essential parts of a pilot wire regulator. wen ait . ~~ : 
phantoms in different quads as the sections are joined is 

When the circuits are in underground cable, the tem- restricted and that, within the quads themselves, the cross- 

perature variation is usually much less than for aerial talk in different sections tends to neutralize. This is done 

cable and circuits can be operated over greater distances by handling the splicing as follows: 

without automatic regulation and, for the long circuits, 1. At the so-called “random” splices, of which there 

the sections regulated at one point may be longer than for are generally four per load section, the quads are so 

aerial circuits. spliced that no two quads are next to each other in 

the successive cable sections being joined. This is ac- 

In the construction of a toll cable, various types of cir- (Continued on page 190)
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New Turbine Generator Installed at Lakeside 
By R. H. Socarp, m’25 

The Milwaukee Electric Railway and Light Company 

(ee of the electrical system load in and around surface. The tubes are rolled into both tube-sheets, one 
Milwaukee required the installation of additional of which is fixed and the other floating. Doing away with 

generating capacity at Lakeside Station this year. The packed tubes is expected to eliminate circulating water 
demand indicated that it would be necessary to install leakage into the condensate. An integral air cooler is 
either two 30,000 kw. units, one in 1928 and one in 1929, provided, and air removal is effected by two element 

or one 60,000 kw. unit in 1928. Economic considerations, steam jet air pumps. 
both from the investment and coal consumption stand- The turbine condensate passes first through the steam 

points, showed the 60,000 kw. single cylinder machine to jet air pumps, then through the generator air cooler, and 
be the best. then in succession through four extraction heaters. Be- 

Under competitive bidding, the order for the turbine’ tween the second and third heaters, a boiler feed pump 

generator was placed with the Westinghouse Company, raises the water pressure to 375 pounds, so that it may 
and that for the condenser and extraction heaters with be heated to 360 degrees. After leaving the last heater, 

the Foster Wheeler Com- the high pressure pumps 
pany. The equipment was A : eee EMM) raise it to 1450 pounds, for 
ordered in December of last [29 4) — pal feeding into the 1300 Ib. 
year, and was started on | 2 a pe boiler. 
October 15. The unit was |" sg pale Bea | This 60,000 kw. turbine 
tested for heat consumption po , NH yj as iia will be tested by an actual 
to check the guarantee, and oe | 44 Me { | Co Pen ais psi weighed water test at full 
went into commercial ser- oF | : YY : pe al L og load. As far as is known, 

vice on November first. [aoe | rf; ee oS 4 y — | this new water weighing 
The turbine proper has LOTTE ae ee - Pps me) «equipment is as large or 

two impulse wheels and bi 11th iia Fe SS a ee i Ss larger than any similar ap- 
twenty-two reaction wheels. jn Aa’ | ‘| aa = =: ed paratus installed in central 
It has four extraction points, itn a ean 4 z oe ha ne i an fe ae| stations. Two tanks of 100,- 

and can heat its maximum ae APipte,: 4 = ee = 000 Ib. capacity each are 
condensate flow (660,000 isnot ‘Said iy 46% mo i ee set on Fairbanks beam reg- 
lb/hr.) to 360 degr. fahr. |2 84 Viscams a # i istering scales. One tank will 
It can also be o} ed witl eel Bex, (a AS ae an a perated with We Ce Ka take the full load throttle 
heating in only two stages, flow of 660,000 lb/hr. for 

pina el temperate of GJ Pon he Fun Re fe e600) KF. ton minutes. Provo ae 210 degr. to the open feed- made for one man operation 
water system of the station. The turbine has three steam Of these huge weighing tanks. Contrasted with this, 

valves. With one valve open, a steam flow of 340,000 the previous weighing tanks were of 5000 Ib. capacity each, 
lb/hr. results, with a non-extracting load of 37,250 kw. or and required at least three men for satisfactory operation. 
an extracting load of 33,400 kw. With two valves open Most central stations that run steam consumption tests 
and a throttle flow of 476,000 Ib/hr., a non-extracting out- on large turbines measure the condensate with some form 
put of 51,400 kw. and an extracting one of 45,600 kw. of meter. The Lakeside equipment is thus distinctive in 
are obtained. The third valve is then opened to carry giving actual weighed results. One percent on the heat 
further increases in load up to full capacity. The turbine consumption of this machine would mean $6,900 per year 
governor is of the impeller type, controlling the turbine in coal, which capitalized at 8% represents a sum of 
speed by oil pressure. $86,300. 

The generator is a three-phase 60 cycle 1800 r.p.m. At this time also a second 1200 lb. 7700 kw. turbine 
machine, operating at 13,800 volts and 85 per cent power is being installed. It will alternate in operation with the 
factor. A 175 kw. 250 volt exciter is direct connected first 1200 Ib. machine. Next summer when the second 
to the end of the generator shaft. A closed type surface 1300 Ib. boiler is installed, both 1300 Ib. boilers will 
air cooler serves the generator, the heat being absorbed feed the new 1200 Ib. 60,000 kw. turbine, and thus permit 
by the turbine condensate. a large part of the station generation to be made by. the 

The condenser is single-pass, with 55,000 sq. ft. of economical high pressure section.
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The Mechanical Delay-Network 
By R. L. WEGEL* 

Bell Telephone Laboratories, New York 

San cen § reminiscent of the string telephones of succession along it, to be infinitesimally small. The result- 

our youth is an entertaining offshoot of Bell Tele- ing model is a series of masses, concentrated at mathematical 

phone Laboratories’ research in acoustics, the recently Points, connected by pure weightless elasticity, and vibrat- 

developed mechanical delay-network. Essentially the device ig transversely to the direction of the string. Its electrical 

is a helical spring, hanging loosely between a transmitting analogy is a low-pass wave filter, with series inductances 

and a receiving element. Wandering through the con- < 

necting wire coil, sound vibrations impressed at one end EZ 

appear at the other some time later. i A 

When recently shown by Mr. S. P. Grace, Assistant a ao” Keng 

Vice President of the Laboratories, to the regional meeting (ee ae % yy a” 

of the American Institute of Electrical Engineers in At- itl \ a ry . Js 

lanta, the annual convention of Telephone Pioneers in nn ee d ~ g “i 

Boston and the Cleveland Engineering Society, the delay- ‘ \ \ s 

spring was incorporated in a demonstration apparatus. ry aces | ; 

From a microphone transmitter Mr. Grace’s voice proceeded r a 3 a 

to the spring, whose output, translated into electrical vi- > : 
brations and amplified, was reproduced by a loud-speaker. . 
The audience thus heard the same words twice: directly s 

from Mr. Grace’s mouth and one second later from the i 

loud-speaker. 

Due to the physical complexity of even their simplest The Transmitter End of the Network. Spring is Shown at “A”. 

forms, the theoretical explanation of this sort of apparatus 

is at best difficult. It is not always safe to make simplify corresponding to the masses and shunt capacities to the 

ing assumptions in discussing these problems; questions of segments of the connecting elastic string. More generally 

speech transmission especially must be treated in consid- the mass-point could, of course, vibrate in three inde- 

erable detail, for many of the most curious and important pendent directions, the three mutually perpendicular co- 

properties of mechanical structures vibrating at voice-fre- ordinates of space, two of them transverse to the direction 

quencies result precisely from this complexity. Fortunately of the string and one along it. The corresponding analogy 

much assistance can be derived from the use of the familiar is three low-pass filters, through any of which impulses 

analogy between electrical and mechanical vibratory sys’ could be independently propagated. 

tems. Reference to the analogy, even if only qualitative, When, however, beads are actually placed on a string, 

often makes it possible to predict from electrodynamic the ideal condition cannot ordinarily be realized sufficiently 

experience the nature of the effects which may be expected closely to permit its assumption in simplifying the study of 

of the analogous mechanical apparatus. voice transmission over the string. The beads must have 

Treating in this way, the famous problem of beads on a length, breadth and thickness, the string must have ap- 

string illustrates well the aspects of vibrating systems which preciable weight, and the beads cannot be exactly centered 

occasion their apparently strange behavior. And, simpler on the string. 

than that of the delay-spring, it is yet sufficiently similar Introducing these complicating realities gradually, it is 

to make possible some significant comparisons between simplest to consider first beads on an ideal string: a 

them. ao . . . weightless string, bearing beads possessed of dimensions and 

In the idealized form of this classical problem, first dis- mounted off their centers of mass. It is apparent that a 

cussed by Lagrange and recently interpreted in terms of force applied through the elastic string to one of the beads 

ats electrical Sounterparts the string is sup posed to have at a point not on its centre of mass will tend not only to 

negligible weight and the beads, arranged equidistantly in move the bead in the direction of the force but to rotate 

"editor's Note: Mr. Wegel, a 1910 graduate of Ripon College, it as well. The beads may travel in circles or ellipses 

acted as assistant in Physics at the University of Wisconsin from rather than in a straight line along the direction of the 

1910 to 1912. After a year as physicist with Thomas A. Edison, . . 

he joined Bell Telephone Laboratories in 1914, where he has drive. Each bead must, therefore, be considered as an 

made important contributions to the design and theory of eiectro- extended body, requiring six coordinates to specify its 

mechanical vibratory apparatus. This article is taken from the 43 . : —— 

Bell Telephone Quarterly. position or velocity at any particular time: the three co-



164 The WISCONSIN ENGINEER Volume 33, No. 5 

ordinates of its center of mass and the three angular practice, even when nearly successful, is considerably 
rotations about its center of mass. A string has elasticity vitiated of advantage by the parasitic leakages sapping the 
to twisting as well as to stretching, so that a disturbance driven channel through its couplings. When operated, 
of one bead, consisting of rotational as well as back-and- therefore, the system receives initial impulses from the 
forth motions, will be transmitted in a modified form to driver in all six channels, which these channels then feed 
the next bead. back and forth to one another through their couplings and 

Thus there are six ways in which disturbances may be propagate at their different speeds and in their several 
propagated over the string, and, because they are inter- ways. When the impulses reach the far end of the 
related through the inertia of the mass on account of its string, they have suffered extensive change. 
off-center mounting, these modes of disturbance are mass- The helical spring, different from the bead-loaded string 
coupled. The complete electrical analogy comprises six low- jn effect, is fundamentally similar in principle. It too is 
pass channels, inductively coupled to a degree dependent a six-channel structure. Its propagation characteristics, 
on the distance of the bead’s mounting point from its however, suit it especially for achieving large delays with 
center of mass. If the beads were mounted on_ their compact apparatus. 
centers, the propagation characteristics of each channel “ye ‘ ° , sd aad 
would be independent of those of every other. Impulses tng. eee justifying ae. ‘eae 
started over one such channel would proceed without being explaining their properties and to experiments with typical 
augmented or diminished by contribution from or to other models. The delay-apparatus, interesting in itself, is yet 
channels. Practically, however, the mass or “inductive more interesting as a sprig off the main limb of mechanical 
coupling causes the system to exhibit effects analogous to wibrxtars: 
inductive interference by each channel with every other. _ 
This coupling, negligible when the frequency of the vi- 

bration to which the system is subjected is low, increases MUNICIPAL ADMINISTRATION 
as the frequency becomes higher. Thus, whereas the (Continued from page 158) 
visible waves of pendulum-frequency, with which classical . . 
investigators were concerned, advance intact along loaded SOVEtS the major functions of SOvernInents and an ape 
strings, waves of voice-frequency are passed about from Drebiice: SOULS under a caby. TANASE as _Tequired for 
channel to channel and much modified. These six channels Completion of the training: ‘The Waining s splendid — 
have, furthermore, different velocities of propagation. If the chance for getting a managership a negligible. So 
account be now taken of the weight of the string, the few of the graduates of these institutions have secured 
six-channel inductively coupled low-pass structure becomes managerships that one must be an opumist indeed | ‘to. 
a six-channel inductively coupled multi-band-pass structure. anticipate: even: a village asa bailiwick. Municipalities 
If the elasticity of the string to bending is included in the do not seek apprentice managers and city managers Ben 
consideration, the frequency-limits of the passed bands erally do not have assistant managers; so after apprentice- 
are shifted. Viewed finally in light of the inability to ships the graduate must usually seek other employment. 
make beads all with exactly the same mass, and to mount The majority of them have landed in the research field — 
them at exactly equal distances from one another and with the training being excellent for this service. 
their points of attachment at the same eccentricities from Conclusion. The words above do not paint a roseate 
their centers of mass, each channel exhibits different propa- picture of the opportunities for an aspiring administrator. 
gation characteristics in different sections of the string. The desirability of a city to employ a trained administrator 

In summary, then, the progressive embodiment of our is not contended. That it is possible to adequately train 

theoretical bead-loaded string into a piece of equipment managers has been proved. That the profession will in the 
modifies one after another all its properties. Giving our future become more recognized is seemingly likely. 
beads dimensions, we invest them with the three rotatory The obstacles in the present acceptance of training 
degrees of freedom, multiplying the system’s channels from school graduates are provincial dislikes to a remunerative 
three to six. Giving weight to our string, we add to the job going to a “foreigner”, politicians objecting to a 
low-pass region of each channel an infinite number of presumably uncontrollable manager, and inertia in accepting 
higher pass-bands. Mounting our beads off-center, we something that is different from past procedure. 
couple the channels to one another. Permitting irregular- Detriments to the continuity of employment of a trained 
ities among the beads and their mounting, we give, to administrator are incapability of the public to recognize 
the properties of each channel, variation in differing sec- and appreciate good management and the pyramidal effect 
tions like that of a non-uniform telephone line. of dissatisfaction from selfishly motivated persons. 

Obviously, complication such as this may readily give Many glowing descriptions have been written by theorists 
rise to quite singular phenomena. Methods of actuating of the opportunities in this particular field of service. In 
the structure can no more be idealized than the structure the face of an analysis of the prevailing opportunities, the 
itself; a real driving mechanism cannot onfine its motion picture is premature. The opportunity is potential; we 
rigidly to one dimension, its influence to one channel of may be near pinkness of the dawn, but the appearances 
the system. The attempt so to confine its action in are cold and grey.
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Cosmopolitan Test 

Seniors intending to seek employment with the various manufacturing companies 

will be interested in this representative account of the cosmopolitan 

character of the men they will meet on their first jobs 

By R. Dewirr JorDan, 27 

General Electric Company 

Pere no other manufacturing company in the foreign countries have been represented at one time on 

world can boast of so truly a cosmopolitan gathering the “greater campus.” From far-off Australia, half-way 

of technical college graduates as the Test men of the around the world from Schenectady, from the scholarly 

General Electric Company. centers of the Netherlands, and from the great universities 

Every year, representatives from the Industrial Service in other parts of Europe, students come and are absorbed 

Department travel nearly thirty-five thousand miles, visit- in that strenuously active life which is Test. 

ing more than seventy-five colleges and universities in each The photograph that appears on this page is of an “all- 

of the forty-eight states on a quest for student engineers. states, all-schools, all nations” group of Test men posed on 

Last year, three hundred and the forerunner of all large steam 

eighty student engineers from ita i turbines, a 5000-kw. turbine 

one hundred and ten technical i f i on if) built in 1902 for the Common- 

schools were enrolled in the Cake gf Vy mn aa A ‘4 | wealth Edison Company. 

Testing Department. In 1926 > ¢ diate a, nike — The historic old turbine which 
‘ - 5 ee ay’ Sh Se ‘as V7 : 3 

the number was slightly in ex- Uren Fale! ¢ Pe Cs fi 4| serves so admirably for a back- 

cess of four hundred, and during ek cag ‘ ( Ay Ves Oo cA yi ground in this photograph ush- 

the coming year it is expected Pee ia a, ey fii! ered in an era of larger and 

that nearly three hundred and . | i aes more powerful machines nearly 

fifty newcomers will be received. a Aoi twenty-six years ago. Early in 

This demand for technical grad- a bs : eee P the year 1902, the largest steam 

uates is annually renewed, for 3 i ‘ i cb r : lB turbine in the world had a rat- 

the student personnel is con- at ae ¥ og te ait ing not in excess of 500 kw. 

stantly changing as its members q a pie A) Gi bp Mar es o- When before the end of 1902 

move forward into the engineer- x ae 4 ede i Pe | the 5000-kw. turbine shown in 

ing, manufacturing, or commer- [ag ye ee) a , ee | S| the photograph was built, a tre- 

cial departments. Records on file ‘ PA Tan % my ae a io mendous step was taken, for the 

in the Industrial Service De |iiaiag ate 7 rating of any previous machine 

partment of this company ac- ak 1, pore § ct cs ee Cee nits oa was not more than one-tenth 

curately chronicle the march of ah Ba y i) that of the new unit. It took 

this student army from year to wal ae i k Wia2| courage to design and build 

year. A curve plotted to show pi eieges| §~such a machine, and it took 

the number of men hired each - G courage and daring of an equal 

year would meander across the ; ( : order to buy such a machine for 

page like the profile of a moun- = commercial purposes. 

tain chain, rising and falling. An Allstates, All-schools, All-nations Group of Test Men. This turbine was in customer- 

Following the entrance of this country into the World service seven years, and at the end of that time it was 

War in 1917, such a curve would drop to an absolute retired — not because it had worn out, but because it was 

minimum, and rising with the period of after-war pros’ to be replaced with a larger and more efficient machine. 

perity, it would reach its highest peak in 1924 with an Today turbines are built with ratings up to 40 times 

influx of six hundred students. that of the 5000-kw. pioneer. A 208,000-kw. turbine in 

From every state in the Union they come, and from 1928 does not excite as much comment as a 5000-kw. 

nearly every civilized country in the world. As many turbine did in 1902 and no one knows the upper limits 

as one hundred and eighteen technical schools and eighteen of this expanding industry.
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Campus Notes. 
ENGINEERING PROFESSORS TO GRADS GO OUT OF STATE A.S.C.E. ELECTS OFFICERS 
ATTEND WORLD CONGRESS Some statistics prepared by Dean John Dahlman was elected president 

Four university men have been Millar on last year’s graduates show of A.S.C.E. at the regular meeting 
named to cooperate with the Ameri that two out of every three graduating held Jan. 10, 1929. The other officers can committee of the World Engineer- mechanicals go outside of this state elected were Wesley Bliffert, Vice- 
ing congress, of which President-elect for their jobs while the remaining one President; §. Duncan Bailles, Secre- 
Herbert Hoover is honorary chairman. of the three stays in Wisconsin. The  tary-Treasurer; and Alfred Wickes- 
The four who will endeavor to stim- graduating chemicals split up in the berg, Publicity Director. 
ulate interest of local engineers in the same proprotions. The civils reverse A.S.C.E. has been very lively in 
Tokio convention of the organizatioa the order, however, two out of three sponsoring activities. The first of a 
next fall are Profs. G. L. Larson, D. remaining in the state and one of the series of inspection trips, conducted 
W. Mead, E. F. Bean and J. T. Rood. — fhree going outside. The electricals by A. S.C. E., was made to the Forest 

a split up half-and-half. Products Laboratory. Other places that 
ALPHA TAU SIGMA ELECTS FOUR This is the first time statistics of this will be visited are the new Nine 

Initiation of members into Alpha sort have been prepared and it is not Springs sewage disposal plant, Madi- Tau Sigma, honorary engineering known whether the distribution is son Pumping Station, and the Burgess 
journalism fraternity, was held on normal or abnormal. They at least Battery Company. , 
Tuesday, Jan. 22, at which time the show that in last June, Wisconsin A movie showing how the world’s 
following four were admitted to mem- presented a better field for civil engi- iargest tunnel was driven was given 
bership: Robert V. Brown, m’29; Jack neers than for mechanicals or chem- in the auditorium on Jan. 22 and 

Lacher, ch’30; Sylvester K. Guth, ¢°30; — icals. drew a large crowd. 
and Rezin S$. Plotz, 30. —_—_——_ These inspection trips and movies 

——. CASE GIVES TALK ON AVIATION “© Open to all students. 
LIVE WIRE Clinton D. Case, m’29, who is a OO 

“Hello. son, what's the matter,” mechanical engineer of some flying OH WHAT COAL 
said the electrical engineer to his small ability entertained the members of A former shoe ad salesman now 
son who was showing signs of distress. A.S.M.E. at a meeting on Jan. 15. selling coal was giving his sales talk 

“Well, Daddy,” said the boy, “you “Clint” has spent a major part of his to a prospect: “There’s no ash in this 
see I picked up a little bug and one vacations with the U. S. Navy and coal. Not a bit of sulphur or dirt. 

end of it wasn’t insulated.” through this means has acquired a It’s a wonderful coal.” 

— knowledge of flying that few of us “How many B. T. U.’s are there in 
NIGHTMARE OR WHAT have. His stories of incidents happen’ it,” asked the prospect. 

HAVE You? ing to himself and to others served to “Wot @ damn: onc!” 

The big day was one. The wonder- make. this meeting of AaiSiME, tone —— 
ful gigantic bridge connecting two of of the most interesting of those held ENGINEERING SOCIETY OF WIS- 
the country’s cities was being formally thus far this season. : CONSIN MEETS FEB. 21 AND 22 
opened. At the height of the celebra- The practice of securing members of The annual convention of the Engi: 
tion, when thousands of people had the student body to entertain is a neering Society of Wisconsin will be 
thronged onto the bridge, the center commendable one and nee meet” held in the Engineering auditorium on span—with a crash to be heard for ing is thus planned, it becomes inter- February 21 and 22. The twenty- 
miles—fell into the river, a twisted esting because of the local color lent second. falls on Washington's birthday 
mass of girders and human bodies. by a fellow student speaker. this year, so the notice reads, and 

The frenzied engineer standing at TT “Rube” Markwardt of the Forest 
the river's bank, madly beat his chest AN OLD ONE Products Laboratory has agreed to 
with his slide rule and cried with Emmy: “How do you suppose Noah furnish a cherry tree to be chopped 
great anguish: could see during all the flood and gown by anyone present who cannot 

“Ah me, ah me! Damn that decimal darkness?” tell a lie. The slogan is, “Bring your 
point; T knew it was in the wrong Lab: “He probably had arc-lights cwn hatchet.” 
place!” aboard.” The program is as follows:
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Thursday A. M. Announcement of results of STANDARDS RISE IN 

9:00 Registration election. Installation of new ENGINEERING 
10:00 President’s Address officers Practical Application of Studies Brings 

10:20 Report of Secretary-Treasurer Reports of Standing Commit- Results Says Dean Turneaure 

10:30 “Future Possibilities of the Acti- tees. Report of committee on Practical application of college stud- 

vated Sludge Process”—Robert Resolutions. Unfinished busi- ies, which have advanced the standards 
Cramer ness. Adjournment of Regular of the school, and increased coopera- 

11:10 “Research Work in the Water Session tion with outside professional and 

Department of the City of Friday Evening industrial organizations are the out- 
Milwaukee” —C. S. Gruetz- 6:30 Banquet standing features of last year’s re- 

macher, Research Engineer, City “George Washington, the Engi search in the College of Engineering, 
of Milwaukee neer’’—Prof. F. L. Paxson according to a summary of the year’s 

11:40 Reports of Standing Commit- “The Boulder Canyon Project” work by Dean F. E. Turneaure. 

tees —Words by D. W. Mead Added financial support from the 

12:15 Lunch at University Club Movies by W. J. Mead legislature and from private sources 

Thursday P. M. -a has aided materially the work that the 

“Recent Developments in Steam A HARD PROBLEM . college is carrying ons 
Engineering’—G. L. Larson Metallurgy Prof.: Which is the The report as given by the dean 

“Power Plant Metering and best, castro} nor cast-steel? salle 
Automatic Combustion  Con- Allwise Soph.: “It depends on the _ During the ‘cuerent year, the finan- 

trol”—Representative of Bailey particular quality desired; cast-iron is cial support will amount to about 23,- 

Meter Co. harder, but castile lathers quicker.” 000 from university funds, and about 
“ . soe —_— $18,000 from contributions of indus- 
Long Distance Distribution of ‘ 

Gas”—Fred Hainer LET HER DROP tries. , 

“Electric Rates in Wisconsin Wayne: “Hey, whatz all that noise Bicegp Ws wie snes Important Pro- 
and Ontario”_G. C. Neff out in the testing lab?” jects under way are being conducted 

6:30 Dinner at University Club John Henry: “Oh, that musta been = 7 coroperation either swith the indus 

8:00 Entertainment and talk fest in Bob dropping a perpendicular.” trial aagOCIAHONS os “pits, walional 
Rathskeller of New Union ee engineering societies. The largest pro- 

Building AIRCRAFT MOTORS TO BE jects of the former class are those in 
TESTED the metallurgical department under 

Friday A. M. . -— ‘ Prof. R. S. McCaffery. 
Report of Nominating Com- Considerable curiosity has been in- 

Speke ie ominating om voked by the presence of the aircraft Study Steel Industry 
mittee and casting of ‘ballots motors on the floor of the steam This department is co-operating in 

Steel Joists in Building Con: and gas laboratory. These motors @ very important way with the iron 

struction” —W. C. Muehlstein have been procured from the U. S. and steel industries of Milwaukee and 

“A Survey of George Wash- Navy and are to be experimented vicinity and those of the Fox River 
ington” —G. C. Ward, U.of 4 One is a Union, six cylinder valley. Two lines of work are being 
W. "29 . in line, and rated at 125 horse actively prosecuted — studies relating 
“The Application of Least power. It has never been run in to the grey iron foundry industry and 

Squares in a Resurvey: On the laboratory because the U.S. Navy the studies to the steel foundry in- 

Nonmonumented! Platt—2Ray forgot to include an oil pump with it dustry. A very large group represent: 
5. Owen . when shipping it. Another one of ing the former has been in active 
Financing Highway Construc: the motors is a Liberty, twelve cyl operation for the past two years, and 

tion in Wisconsin” —Walter inders arranged in 60° V, and rated a somewhat smaller group of the latter 

Buetow “ 4 at 400 horsepower. The third is a was organized about a year ago. 

Reports of Standing Commit: Wright-Hispano make, eight cylinders Meetings of both groups are held 

tees oo. arranged in 90° V, and rated at 250. monthly in Milwaukee, under the gen- 

12:15 Lunch at University Club Although the motors cannot be run eral direction of a representative of 

Friday P. M. at full load on the block, due to the the university. Discussions of various 

“Reforestation Policy of the small size of the dynamometer, various general problems are very actively 

Nekoosa-Edwards Paper Com- tests will be performed on them. conducted, and work in the laborator- 

pany and Results”—F. G. Kilp —— ies related to the practical work in 

“City Planning’—C. M. Os BAD BAD BOY the foundries. These meetings are at- 

bourn Johnny: “For two cents I'd knock tended by from 75 to 100 of the men 

“Selection of Air-Ports’—Perry your block off.” actively engaged in the industries. At 

Fellow, City Engineer, Detroit, Bill: “Get away from me, you pro- the university is carried on the funda- 

Michigan fessional.” (Continued on page 184)
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r mi Notes | 

| 4“ WOUOIEEIE Ee INGO < 

J. E. Brosst Heaps of the founders of the Edison Club of 
InpustriaAL Controi ENGINEERING . 7 Schenectady, an organization which now 

DEPARTMENT of rc lee has over a thousand members, three 
* Po oe de. . GENERAL ELecrric Company eo oe buildings on the grounds in Schenectady, 

Mr. J. E. Brobst, e’03, is manager of Ba oN and a separate country club. He is one 

the Industrial Control Engineering De- 7 | of the officers of P. T. M., the alumni 
partment of the General Electric Com- oy es J organization of all men who have taken 

pany at Schenectady, New York. “Jack” \ 7 the G.E. Test Course. 
€ : 

Brobst’s Department is in no small way a : Brobst’s ideas concerning the educa- 

responsible for the tremendous strides " tion of young engineers in the G. E. 

which have been made in industrial con- m Organization have been adopted by all 

trol in the past five years. a departments and by associated companies 

Ever since his initial employment in in foreign countries. 

the Testing Department of General Elec a It is not surprising that we find J. E. 

tric, Mr. Brobst has been actively en- is Brobst managing the Department which 

gaged in new developments. He is one engineers industrial control. 

ELECTRICALS Rooks, Al., e’21, is employed in the engineering depart- 

Andreae, S. C-, e’25, has changed his address from ment of the Williamson Heater Company of Cincinnatti. 

College of Engineering, University of Minn., to 3060 E. Rusch, Hugo L., e’23, severed his connections with the 
5th St., Los Angeles, Calif. A. C. Neilsen Company and has joined the Johns-Manville 

Bittner, T. V., ¢’22, is power engineer for the Western Corporation in their headquarters division at 292 Madison 
United Gas & Electric Company, Elgin, Ill. His address Avenue, New York City, New York. Rusch was married 
is 76 S. Grove Ave. on August 30, 1928, to Cynthia Katherine Van Tuyl. The 

Conley, B. L., ¢’18, M.S.’20, EE’26, has resigned his couple are at home at Holbrook Hall, 472 Gramatan Avenue, 
position as Chief Engineer of the Emerson Electric Manu- Mt. Vernon, New York. 

facturing Company of St. Louis, Mo. On December 1, Mr. Bean, George H., e’24, is employed in the Department 
Conley began work with the Holtzer-Cabot Electric Com- of Public Improvements of the city of Milwaukee. His 
pany of Boston as Electrical Engineer. His present ad- work is largely concerned with street widening. Mr. Bean 
dress is 11 Monroe Rd., Brighton Station, Boston, Mass. and his wife, formerly Mercedes Zander, LS’24, are living 

ate Schmitt, Frederick E.,e’99,is at 713 Newhall Street, Milwaukee, Wisconsin. 
i! CQ a one of the Wisconsin men who Coe, Simeon M., e’24, was married on December 29, 1928, 
eZ is on the program arranged for to Miss Marion Fleming of Madison. The couple are 
iS. the meeting of the American living at 503 Gorham Street, Madison, Wisconsin. Mr. Coe 

~ Society of Civil Engineers to is at present employed by the Wisconsin Light, Heat and 
WZ ( be held in New York this Power Company. He comes to his present position from 

och N month. Mr. Schmitt is now the Federal Radio Corporation for whom he was district 
(# ¥ ~ editor of the Engineering manager in Wisconsin. 

7 i EQ News-Record. Fairweather, Burton A., e’28, is 
(hl we Wick, P. E., e’20, is presi- , [F working on repeaters for long lines 

_ dent of the Central Electrical o@o used in sending chain radio programs 
— Sales Corporation of Milwau- for rebroadcasting stations. With him 

kee, distributors of electrical, automotive and radio supplies. ° in the Bell Telephone Laboratories 

Louis Wick, e’26, is the firm’s representative in the Fox . are Martin, Merlin L., e’28, and Rom- 

River Valley territory. Qy nes, H. I., e’28. 

French, Newell E., e’23, has left the Wisconsin Rate wy _— SS ) Holmes, Hubert G., e’25, who is 
Commission and is now with the Duquense Light Company, ce) =. employed by the Consumers Power 
Pittsburg, doing cost allocation work and the design of u - Company of Jackson, Michigan, is 

gas and electric rates. 3 | XY now living at 535 Wildwood Avenue, 
Guillemin, E. A., e’22, has recently been appointed Jackson, Michigan. 

Assistant Professor of Electrical Engineering at the PM Richmond, Lawerence P., e’23, has 

Massachusetts Institute of Technology at Cambridge, Mass. a recently joined the radio department 
McDougal, Kenneth, e’28, is with the General Electric of the King Manufacturing Corporation at 254 Rano Street, 

Company at Fort Wayne, Indiana, and is working in the Buffalo, New York. 

electric refrigerator department. Mr. McDougal was a Eaton, T. O., e’24, was married on Christmas day to 
visitor in Madison during the Christmas holidays. Miss Esther Rogness of Minneapolis, Minnesota. The
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wedding took place at Cleveland, Ohio, where Mr. Eaton is Richtman, W. M., m’25, former instructor in the Engi- 

employed on the construction of the new Union Station. neering School at the University of Wisconsin, is now 

Scheer, George H., ¢’28, after spending five weeks in employed by the Bayley Blower Company of Milwaukee. 

the student training course with the Westinghouse Com- His position requires that he test the equipment, make up 

pany, has become an engineer in the radio engineering capacity tables and performance curves, and perform some 

department. He is rooming with Galbraith, John, e’28, who research work. His present Milwaukee address is 765 

will soon go into application engineering in the central Wentworth Avenue. 

station field. Their address is 815 Franklin Avenue, Shoemaker, William T., m’26, is now living at 219 San- 

Wilkinsburg, Pennsylvania. som St, Upper Darby, Pa. 

Summers, E. R., e’26, formerly with the electrical engi- Ss 

neering department of the University of Minnesota, is now CHEMICALS 

testing electric refrigerators in the test course of the Burgess Plant Develops New Process of 

General Electric Company. Mr. Summers was editor of Aluminum Manufacture 

the “Wisconsin Engineer” when in school. His address is The Burgess Battery Company of Madison is building 

12 Western Parkway, Schenectady, New York. a small test plant to determine if a new method of alum- 

nan inum extraction from low grade ores 

MECHANICALS is possible on a larger than labora- 

Edwards, Arthur W., m’25, has changed his business ae tory scale. The new method was 

address to 307 Industries Building, Cincinnatti, Ohio. Sy Aw _i developed by a Norwegian chemist, 

Hagen, Berger A., m’21, is the proud father of a baby S. Svendson, and perfected with the 

boy, Richard John, born October 11, 1928. Hagen’s present ---_ help of Storey, O. W., ch’l0, of the 

address is 5830 West Lake, Chicago, Illinois. Burgess Laboratories. If it is found 
Heise, Lorenz W., m’26, has changed his address from that this new method is practical on a large scale, it will 

2202 Fox Ave, Madison, Wisconsin, to 710 Prospect Ave., io materially decrease the price of aluminum. 

Milwaukee, Wis. r. C. F. Burgess, e’95, EE’98, Hon D. SC. ’26, is President 

Kleinhammer, H. A.,“m’24, has moved from Oconomowoc, of the Burgess Battery Company, which is making this 

Wisconsin, to 30 North Seymour Street, Fond du Lac, Wis. contribution to modern manufacturing methods. 

Langworthy, E. P., m’13, formerly plant manager for Fox, Gordon, e’08, electrical engineer with Freyn Engi- 

the American Radiator Co., is now Vice-president of neering Company, Consulting Engineers, has written a book 

Bearium Bearings, Inc., with offices at Boston, Mass. His called Electric Drive Practice, published by McGraw-Hill 

address is now 258 State St., Rochester, N. Y., c/o Bearium Book Co., Inc. 

Bearings, Inc. The book is a complete discussion of modern, electrically 

Leonard, John B., m’25, assistant chief engineer of the driven commercial machinery covering the elements of 

American Blower Co. of Detroit, was married to Miss _ load, the factors affecting the load motor size determination, 

Dorothy M. Davenport of New York on October 25. the peculiar features and distinctive requirements of each 

Ligh, David R., m’28, who was formerly employed as an machine, the functions they perform and the laws governing 

start engineer in the time study department of the their action. This book was published January, 1929. 

Brown Instrument Company of Philadelphia, left that Hetro, Ae C., ch’28, wit: has been employed by the 

position in September. He is now with the Edison Storage Wisconsin Public ping Seana ete ak Wass 

Battery Company of Orand, N. J., as a Cost Survey Engi- consiny has Teslgned vo accep @ Position! “with “une _aene 

neer in their Transportation Survey Division. ne writes tion Milk Company of Oconomowoc, Wisconsin. His ad- 

that he enjoys his work very much and that it consists in dress is 404 West Wisconsin Avenue, Oconomowoe, Wis. 

going to the leading concerns of the various industries and Mertes, John Ry cntd has changed his address from 

making transportation cost surveys somewhat similar to 1203 Main St., Racine, Wis. to Mission, Texas. 

the well known Nielson Surveys. His permanent address 

is 612 Rockland Ave., New Dorp, Staten Island, N. Y. CIVILS 

Moore, Lewis E., m’00, CE’06, is engaged in engineering Abendroth, George H., c'25, is at present estimating a 

practice in Boston. His recent work includes the rebuild- the: Drave Contracting Company at their plant in Neville 

ing of the Harvard Bridge and the design OE the itiew Island, Pennsylvania. In a recent letter to Professor Van 

Cottage Farm Bridge, both on the Charles River. Hagan, Mr. Abendroth enclosed a clipping from a Pitts: 

‘Thompson, David W., m’28, is now employed with the burgh paper in which were printed some of the errors in 

- 2 nt 3 definitions which were made by Wisconsin junior and senior 

tractor works of the International Harvestor Company. His * s noth’. + 

home address is 4712 Drexel Blvd., Hyde Park Station, sneer aan sbendroth:s present addtess 38 

Chicago, Illinois 2 1630 Ridge Avenue, Coropolis, Pennsylvania. 

a * Brandenburg, W. M., ¢’27, has been promoted to inspector 

Verner, James, m’26, is now employed in active sales with the Bell Telephone Company at Chicago. He is liv- 

work in Albany, New York, office of the Aluminum Com- jing at 454 Melrose Street, Chicago, Illinois. 

pany of America. His present address is 83 Winthrop Hollister, S. C., ¢’16, is a candidate for re-election to the 

Avenue, Albany, New York. office of Vice-president of the American Concrete Institute. 

abe Whittemore, Herbert L. m’03, was My, Hollister is Vice-president of the W. W. Light Co., 

Mz FIER, recently awarded the James _Turner and National Freight and Delivery Company, of Philadel- 

aN r Moorehead medal for outstanding (‘re-  phia. His home is at 311 Elm Avenue, Swarthmore, Pa. 

Cg search work in oxyacetylene welding. Jensen, Harold W., ¢’25, was recently promoted to the 

e Mr. Whittemore is now chief of the position of Assistant General Bridge Inspector, with the 

i Ff engineering mechanics division of the Chicago and Northwestern Ry. He is enjoying his work 

Oe United States Bureau of Standards. very much in spite of the trials and hardships in the life 

Mason, Warren A., m’24, is an engineer and draftsman of a professional man who works under all conditions of 

for the National Enameling and Stamping Company, 907 temperature and weather. 

St. Paul Avenue, Milwaukee, Wis. His resident address Mr. Jensen is living at 9 South Chester Ave., Park 

is 7020 Summit Ave., West Allis, Wis. Ridge, Illinois.
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Enguneeriung Review 
STEAM GENERATED FROM HIGH tional port, would pass for 19 miles such that the fuel is kept well mixed 

VOLTAGE CURRENT undersea with about 10 miles of with air. 
The Swedish Institute of Industrial approaches. The fuel valve is the most ingenious 

and Engineering Research is carrying When, or if, the French construct part of the whole layout. It consists 
out experiments in generating steam their proposed railroad across the of a double valve, with an outlet to 
from high-voltage electric current (50, Sahara from Tangier to Dakar on the air provided for insuring no more 
000 to 80,000 volts). If successful, the extreme western projection of than atmospheric pressure in the com- 
the great surplus energy of the water’ Africa, the journey from Paris to bustion chamber when the fuel is to 
falls of Sweden could in this way be Brazil may be reduced to three days be injected into an auxiliary chamber 
utilized to advantage. A tension by rail and four days or fewer by connecting with the clearance space 
higher than 30,000 volts cannot be sea. —Collier’s of the engine. The action described, 
used by the electric boilers in present ——— and the closing of the relief port to 
use, but this method of generating COAL DUST ENGINES the atmosphere, followed by the in- 
steam will become remarkably cheap The successful operation of the jection of fuel to the auxiliary cham- 
it the costly transformation from — pawlikowski powdered coal engine ber, takes place during the suction 
transformation-line voltage can be proves that Doctor Diesel’s original stroke of the engine, and the entire 
avoided. Industries which are very patent on the internal combustion en- fuel valve is closed when compression 
large consumers of steam, such as the gine was sound, even though he was begins. Just before head end dead 
pulp mills, would benefit by this ar- forced to turn to oil for satisfactory center on the compression stroke a 
rangement. operation. That the two engines now fuel valve injects a minute quantity 

——— using coal dust at Gorlitz, Germany, of fuel oil into the auxiliary chamber, 
A GIBRALTAR TUNNEL are beyond the experimental stage is and at the same time an air valve is 

Now that the eyes of Europe are attested by impartial American engi opened and the mixture of coal and 
turned toward Africa as the next neers who have seen the machines in oil is injected into the cylinder proper 
field for commercial exploitation the action. The original unit was a by the air blast. The ignition of the 
idea of digging a tunnel under the — single cylinder machine, 16.5’ by 25”, oil insures the ignition of the coal 
Strait of Gibraltar comes to the front. and rated at 80 HP. To this has been charge. 
The scheme appears more practicable added a three cylinder unit of 180 HP. The combustion proceeds as in the 
than formerly in view of the success capacity. oil Diesel, and the piston moves on 
in construction of the Hudson River In operation of the engine, coal is the power stroke. At approximately 
tunnel; the second Simplon tunnel, 12 fed into a hopper which is heated by bottom dead center the hot gas ports 
miles long, and the Shandaken tunnel the exhaust gases to dry the coal. to the coal drier are opened, and air 
of the New York water supply, 18 From the hopper this coal is fed to from a scavenging pump is directed 
miles long. A Spanish engineer, Iba’ a grinder, where it is pulverized until across the piston to clear it of ash. 
nex de Ibero, has prepared a plan 80 per cent of it will pass a 100 It has been found that this scouring 
which he thinks could be carried out mesh screen. A blower then conveys jig not needed, and that ash is kept 
within five years at a cost of $70, the crushed coal to a separator above off the piston through the use of more 
000,000. He estimates that the traffic the cylinder head, where the coarser lubricating oil which is later reclaimed. 
would by 1934 be enough to pay particles are returned to the grinder, On the exhaust stroke air is blown 
dividends on that sum. and the finer particles are kept in through a port higher in the cylinder 

The northern approach to the tun- suspension by the air currents until to scour the ash off the piston and 
nel will not be of course Gibraltar, they are deposited in the feed hopper force it through the exhaust ports. 

since that is British territory. Nor will immediately above the cylinder head. From experiments with and without 
it be located at Tarifa, although this From the hopper outlet the coal dust — these jets it has been found that lub- 

is the nearest point to Africa, for the. is conveyed to the fuel valve by a rication within the cylinder walls. 
depth of the straits at this crossing screw conveyor, and the engine is pro- The success of this engine is due 
is 3,300 feet. But from Vaqueros - vided with a second conveyor to carry chiefly to the design of the fuel inlet 
Bay, west of Tarifa, a tunnel could the excess fuel back to the hopper valve and the use of a small charge 
be constructed no more than 1,300 outlet, thus providing a constant of oil to insure ignition. In former 
feet below sea level at any point, and stream of fuel over the inlet valve, designs the fuel caked about the inlet 

by running to Tangier, an interna’ and the speed of the conveyors is valve and refused to enter the cylin-
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der, but this is eliminated by the easily carry 100 or more of these routes to New York City and four 

constant flow of coal dust and air signals, walks behind the painting ma- stations in the Metropolitan District 

mixture. —Power chine and places them at intervals of | were broadcasting notices that the 

——— about 5 ft. Lincoln Highway was closed within 

USES OF METALLIC CADMIUM —Engineering News-Record a few minutes after the disaster. 

Metallic cadinium is now being put —— —Engineering News-Record 

to many important uses, despite its REMEDIAL WORKS AT NIAGARA — 

relatively high price. It is used to FALLS TO BE CONSTRUCTED CHANGING COAL INTO LIQUID 

make rustproof locks, hardware, auto- Negotiations looking toward the FUEL 

mobile parts, and wire by electroplat- execution of a treaty between the After years of research, Dr. Fred- 

ing the cadium on the articles and United States and Canada for the — erick Bergius, of Heidelberg, Germany, 

alloying it with the metal plated by construction of remedial works in the has succeeded in liquefying coal. The 

heating for several hours. Silver is rapids above the cataract at Niagara necessity for liquefying coal due to 

made more resistant to tarnish by Falls are about to be completed. The the probable exhaustion of oil supplies 

alloying with a small proportion of proposed works have been approved was apparent to Europe as early as 

Cadmium. Cadmium green alloys with by the Chief of Engineers, and noth 1910, when Dr. Bergius commenced 

gold and finds limited use in jewelry. ing remains now to be done but the pig experiments. 

Aluminum for aluminum powder is formal signing of the treaty. From 1910 to 1913 Dr. Bergius 

improved in color and luster and made An abstract of the report of @ analyzed coal, and succeeded in mak- 

more resistant to atmospheric corrosion special international board to study ing a coal-like substance from wood. 

in the use in paints and lacquers when conditions at Niagara Falls and recom’ With this reaction, the same amount 

cadium is added. Tungsten electric mend that changes should be made in of carbonic acid and water were al- 

light filaments are being made with the the rapids can be found in the Engiv ways produced. It was deduced, by 

aid of metallic cadmium. Alloys with neering News Record of Feb. 23, comparison with similar reactions, that 

copper used for wire-drawing have a 1923, om page 332. The report of it ought to be possible to change coal 

, higher tensile strength and annealing this board was never given out in  t9 hydro carbonates by the addition 

temperature, together with greater full by the State Department, but of hydrogen. At that time, hydrogen 

resistance to abrasion than unalloyed was made public in both Canada and 4, being added to heavy oils, under 

copper, while the electric conductivity Great Britain. The board recom- high pressure and temperature, to 

1s not reduced. mended the construction of submerged ake lighter oils. In the summer of 

ps weirs in the rapids and the enlarge- 1913, hydrogen was added to coal 

PROTECTING FRESHLY PAINTED ment of certain channels in order tO Under 1500 Ibs. pressure at 700 de- 

TRAFFIC LINES FROM DAMAGE distribute the flow of water over the grees F., producing a mixture of gas 

A simple solution for the perplex- Falls more uniformly and at the same and oils, and only fifteen per cent of 

ing problem of how to prevent vehi time make more, “water available for insoluble residues. It was later found 

cles from driving over freshly painted diversion. The board estimated the thar the residues were taken up by 

traffic lines is described in California work to cost $1,750,000. Apparently stirring a mixture of coal dust with 

Highways and Public Works, the of 2 lesser amount of work is contem- = small amount of tar oil while the 

ficial organ of the California State plated in the proposed treaty, as its reaction was in process. For industrial 

Highway Commission. This scheme cost is estimated at about Se plants a pressure of about 2100 

was developed in District 7 and has —Engineering News-Recor pounds per square inch and a tem- 

been very successful. Even with the —_—_ perature of 840 to 900 degrees F. 

use of fast-drying paint, it has been RADIO USED FOR EMERGENCY are the best for most kinds of coal. 

found that vehicles will run over the TRAFFIC CONTROL The hydrogen necessary for the pro- 

line and track it to other parts of Collapse of the Lincoln Highway — duction of the liquid can be obtained 

the pavement. The placing of an oc- bascule bridge over the Hackensack by operating a coke-producing plant 

casional sign along the newly painted River in New Jersey Dec. 15, blocked jn, conjunction with the main plant. 

line helps, but it is not sufficient. without warning all traffic on one By the Berigus process of liquefying 

The California engineers prepared of the heaviest traveled roads in the goal, two or three tons of coal are 

a number of simple signals, consisting United tate. The nearest alternative required to produc eone tone of off 

of a piece of No. 8 iron wire bent highway crossing, 1Y% miles away, was The cost of labor is low, because most 

into a loop, with a strand about 6 in. not accessible from the bridge site of the work is done mechanically. As 

long at right angles to the plane of except by a long detour. Unusual cheap coal dust may be used, it seems 

the loop. At the end of the 6 in. importance, therefore, was attached to entirely probable that Europe may in 

piece is a small kink or loop into quick distribution of the news of the the near future resort to this method 

which is tied a piece of bright red bridge collapse so that prospective of obtaining fuel oil. 

rag. The circle acts as a base, the traffic from the northeastern section —Power Plant Engineering 

rag as a signal. One man, who can of New Jersey would use alternative (Continued on page 174)
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TOP ROW: 5S. L. Johnston, E. A. Wegner, J. D. Horsfall, J. H. Kulp, Marvin Hersh. 
MIDDLE ROW: R. S. Plotz, F. T. Matthias, G. C. Ward, W. P. Bliffert, S. K. Guth, H. E. Rex. 

BOTTOM ROW: J. H. Lacher, R. V. Brown, W. H. Teare, R. J. Turton. 

CHANGE OF — This issue of the Wisconsin Engineer in- improvements and therefore cannot use the public credit 
STAFF troduces the new staff headed by Franklin for building roads. 

T. Matthias, c’30, editor, and Sylvester K. Guth, 30, The cost of the highways is placed on the motorist in 
manager. In accordance with the custom established sev- the form of license fees and taxation of motor fuels. These 
eral years ago, the Board of Directors of the Wisconsin means of building roads are popular because it is only 
Engineering Journal Association elected the editor and fair that the users of the roads should pay for them. 
business manager at the mid-year rather than in June. The Wisconsin system has the following three advan- 
This practice, it has been found, gives the new staff a tages: 

chance to become acquainted with their duties while under First, the pay as you go plan prevents waste through 
the eyes of the more experienced staff members, who have unnecessary and extravagant expenditures, which too often 
retired from active staff work. occur when large sums of money are made available by 

The retiring men wish the new staff a successful year authorization of bonds for public improvements. 
and trust that the future will see the magazine enjoying Second, the pay as you go plan as compared with serial 
the student and alumni co-operation it had in the past. bonds retired from one to twenty years from sale in, say, 
We wish to express our appreciation of the whole-hearted twenty equal installments will provide forty-seven percent 
and loyal support given us by the faculty and the students more miles of road with the same amount of money at 
of the College of Engineering, and hope that during the like cost per mile. 
past year we have been able to fulfill our obligation to Third, it is not a sound business policy to sell bonds 
the College and the University. for pavements that cannot be expected to serve traffic 

well beyond the end of the bonding period without 
OO resurfacing. . 

PAY AS YOU GO Strong defense of the pay as you go —_ 
HIGHWAYS plan of building highways as con’ RESEARCH AND “We can never be satisfied that what 
trasted with the bonding system was made by Mr. T. J. ENGINEERING we have achieved is sufficient,” said 
Donaghey, former chief engineer of the Wisconsin highy Charles M. Schwab recently. If there is any lesson to be 

way commission before the highway research board re- derived from this spirit, it is that in order to establish 
cently. Wisconsin is one of the states which has con- permanent institutions we must be prepared for a change. 
stitutional prohibition of state bond issues for internal (Continued on page 188)
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He united the country with nails 
EN FRANKLIN made the horseshoe telephone industry, for example, the 

nail a symbol of the importance development of compact paper insula- 
of little things. ‘“The kingdom tion helped to make possible the small 
was lost and all for the want of diameter cable and therefore the vast 

a horseshoe nail’, goes one of his wise underground plant necessary to serve 
sayings. So when he became Postmaster large cities. 
General, he knew full well the need for A multiplicity of details, from the test- 
proper horseshoeing as one step in ing of long fibre cotton to the ‘‘voice 
punctual mail schedules. with the smile’, offer a continual chal- 

The care given to details can still lenge to the Bell System men who unite 
make or break a great plan. In the the nation with telephones. 

cA nation-wide system of 19,000,000 inter-connecting telephones 

im 

By) 
Red 

“OUR PIONEERING WORK HAS JUST BEGUN” 
Please mention The Wisconsin Engineer when you write



174 

—— i ry ioiom | ; 12 | cull 1 1 ™ : es __ ie - —— “ 

We Deli “| ver : ! 

| E. | oo NGI 

2 : | 
| 

| s The nowt cae 
F 

| 

: system, 
ew © 

oe 
= 

. 

z 

0! 
0: 

hi 
t 

‘ 

| 

| 3 . a ‘tt m p VIE 
>» No 

: 

| le 
o tr ndli 

aa 
e a 

: 

| 

5 
vel 

we 

: 
| 

: 

i 
wi 

fading 
mail 

and 
= 

| 

1 to 
ae 

I 
; 

: 
| 

! 

: 
th 

* 
ne 

: 
: 

: 

| thi 
eb 

- 
‘ 

% 
: 

Clea 

e 

i 
Pace 

cane 

of 
“i fonen 

te ph 
- 

or 

= 

¥ 

= 
. 

. 

| 

: 

; a 
oe tek e bag; e plat: Betwe ry effici 

| 

| 
. as gay fo en. cl 

5 

a 

- P 

| 
in; 

th 
use 

use 
e m 1ge ca: 

thie 
pl 

: 
: 

| 

nN 

YeSS1 

2 plac 

at 
i a la 

of 
ail 

+i 
* 

~ 

R 

SS 

ed 
is, 

r 
‘ 

* 

: 

| 

m 

! 
E 

bet 
, th 

ger 
pl ovat 

ad 
i 

a 
: 

: 
[ se 

be hom 
minal i sa na 

: 

mM 

] 
ail a 

tra 
e tr 

gage 

*. 
“h 

= 

| 

: fleet 
nd b ctors 

wks 
= 

: 
“ 

Z 

| 

j are consis 
aggage 

and 
altern: 

i 
op 
= 

t 

I 
fou 

ts of 
fro 

trail 
“ 

: 
“ 

: 

: 7 : a _ y- pl of 

| 

ic 
fifty 

se 
on 

ss 
: 

= 

| 

ee 
a ct oes to Ss are 

i 
54 St 

| he 
0 

een traile 
. mal 

ei 
: : = 

je 

ate 
St 

i b € ohn 
en iene 

ae 
for 

ae 
See 

' is 
= | 

. : : rs ui f 

/ 

| ba mote comm batte ae the 
ggage. s and cks. sien 

| 

z m ts ioe dri Th one he: 

oe 

Bewt 

i 
ries 

di 

= 
: 

: 

: 
. 

| 
| bat 

ne tes to and co: remo s chan, trucks 
ndred 

; 

| sn sae charge: 
com: ntrol ved fi ge evi opera’ 

| 

/ 

- 

er 

} 
ge 

ype 
d 

plet 
ae 

? 

= 

3 
ossa 

i teries 
twent 

consi from _ this re insp' ahaa 
eight 

| 

a 

ae 

i the 
in 

x ‘y ee 
bee 

n eno chang 

ected 
ing 

a 

. 
’ | s nt bai of th mo e, hi . It nd 

| 

mse 

ad 

The 
ion. 

ad pas 
tteries, 

ea 
in 
ws 

: 

z 

— th 

| 

3 

: 

| 
D 

_ 
ome 

entice fe —e 
i 
= 

_ 
mr a taken a is fitted 

aS shale 
H meeny 

ost 

7 : : fi wi 
ar tim to 

| 
St 

gs 
an 

| beliew 
all of ected 

b eS wth 
Alemi 

" aah 
* 

ud 

oe aoa ivi ce ach 

. 

i 

en 
> 

; 
ym 

if ¢ qui 
greasi 

i oa 

| 

t 

| 

or 
he’ 

pm 
T 

5: 
: 

z 

s 
S 

i 

€ to 
y wai 

ent. 
tad ie 

a 
is 

up 
pl 

i 

repair 

ff0 
1° eh 

7 
: 

3 

. | | 

| 

1€S 
| 

gy 
‘s ret 

POSTA 

i 4 Castle, 
Fons 

- 
: 

: | 

i 

L STA 

i evised 
. a 

a 

: 

. 

: 

| sv 
— 

Ses 
USE 

ndu: 
sid- 

| 

IN N 

! 
m 

on. 
- 

in 

: 

: 

oO 

j oder: 
for 

mn 
: 

“ 

; 

! 

9 

| 
hie housi 

a num in the fo 
"I 

| 

| flo 
e ca 

ing f we 
o 

- 
s. 

| 

FOU 

| 
of fla 

st st-iron 
om 

om 
. = 

: 

| 

NT 

i vss steel | ‘tu 
ane 

= 

| 

A. 

} 
e 

ra 
- 

: 

, 
| 

z 

SE 

IN 

5 
an 

boa 
me. 

has 
on 

: 

: 

=e fe oh Sm entals t the now b ies 

CE 

1 i 
male Ba 

Gai 
me 

ee 

i ick * : 
| | 

i = a = ir iter pl found: are lo m of 

i 

AM 

| 
n tw 

tha 
ney. 

ment 
pe 

- 
i 

3 

T 

i ar 
Oo Ww 

t th 
Af 

ie 
: 

: ‘ 
: 

| et eek. ” oe 
: | 

i 
M 

N 

| ho 
wo | s and 

west 
te 
= 

z 

3 

| 
AD 

67 

! 
use 

abor 
th: 

o 
= 

; 
: 

Z 

! 

0 

3 

of 
si 

e 
a 

, 

: 

! 
ISO 

ST. 

R 

fs 
rs, 

t th 
e | 

dation 
is 

. 

| 

IN 
‘AT 

l 

i ESOR 
one 

© e 
house 

a 
ns 

= 

L 

DRUG 
| 

re 
ae 

: 

x 
. 

ABR 

and b rand 
nen 

be ‘ nstruc 
> 

a 

z 
'T 

O 

In 
AS 

= 

: 
; 

f 

: 

a 
' . 

is r wo ti led fe ned > 

= 

_ 

mo 
on makin 

S FIN 
eputed 

tilers. 
or the out” 

° 
‘ 

| cae enn of ISH 1 
to cos A ca _job 

: 
| = - 

se shi 
LAR! 

t abo st-iro! 

“ 

lS 
igh, u g the d mates 

prope 
GE PR 

ut 5 600. 

~ 
: : = 

cet 
os g, co llers 

OPEL 
600. 

a 
2 iners, 

e set sary bo oni ni 
: 

| 
mee 

the 
up b ower 

i of th le I 
are 

p fini oO pro} 
y fri . 

: 

ini 
nth 

pelle; 
ricti 

: 
x 

: cf 

ish i e dri tS a oe mi : : | 

is a ivi: vt me : 2 : 

: 7 : : ved 

living ‘su mn a 

: : Fr a Verco: the 

: ; . ge me 
| ; ae tra a : ne . nsai ; = : tlanti “s _ sane ntic 

this a — finish - i 

_ ver-al 

bro ught



FEBRUARY, 1929 The WISCONSIN ENGINEER 175 

5 1 
Resists Corrosion—the puddling process* 
coats every inmost particle of Reading 
Pipe with age-lasting silicious slag. 

2 . 
Defies Vibration—puddling imparts a 
tough, rope-like structure that does not 
crystallize or fracture sharply. 

r 66 = ; he Ins and Threads Better—cleanthreadsare quickly 
cut, insuring tight joints that stay leak- 

99 f proof. 

Outs” o 4 
Welds Easily—pipe walls have maximum 

Endurance strengths no “Weak spot". 
A 1 P . ly—d f Holds Coatings Permanently—due tothe .~ _~ 

Intoa flame-filled furnace go pure texture of genuine puddled wrought iron, 
pigiron and silicious slag, there to galvanizing adheres to Reading Pipe four 
be stirred and kneaded together ie more thickly 8 to any other 
al «art ‘ ferrous pipe material. Paint and other 

puddled until every inmost coatings last indefinitely. 
particle of the iron gets a rust- 
proof slag coating. Theres only one way tomake genuine 

puddled wrought iron—the time- teste 

: tial. Pure pig ir d silicious slag || SX Me AN Out of the puddling furnace comes ee beaded and sodied waste (f UTRES AN 
a pipe material so staunch, so / inside a flame-filled furnace, to secure és 2 Fie: es 

+ : . d uniform distribution of the [fs YO TE Bw 
enduring, that it serves faithfully ive slag filaments within the || C772 [HY = 

for generations—thisis Reading metal, Time tells of only genuine puddled (97°F ts Ha B 
3 aght iron— accept no untried sub- || =f fi Se [raw & 

Genuine Puddled Wrought Iron! Situtes for Reading Genuine Puddled me | | ae] 
Wrought Iron Pipe. OR ay (7 

Time has shown no substitute for , oe . as) 

the puddling process in making AS ols nage Ns a li «s 
: -\ AG ‘4 Vcmeatae 01, L\ ae 

pipe that lasts from three to five es Sled fy age URC: LS 
times as long as ordinary pipe, es & 3 “  Naeey i 
defying corrosiondowntheyears. A . aD hy Osh 

‘ 3: |7 YA ths 
For true economy, when you are hE Zr wot THiS 

responsible for construction or . ay Ze NR ee ik FT \ 
maintenance, insist on time- —" SEN, | Sy 

: mo eager an + 
tested, genuine puddled wrought * . ~ 
iron pipe—and look fortheRead- § y | i : 
ing name and spiral knurl mark ee (® 

that identify every piece of ha COU CL ay 
Reading 5 point pipe. ee : ae me 

REA PUDDLED WROUGHT IRON E 
READING IRON COMPANY, Reading, Pennsylvania 

Atlanta ° Buffalo - Detroit - New York - St. Louis - Fort Worth 
Baltimore ° Chicago - Houston - Pittsburgh - Tulsa - Seattle 
Boston ° Cincinnati ° Los Angeles . Cleveland - San Francisco - Philadelph’ 

Please mention The Wisconsin Engineer when you write



176 The WISCO 

een 

NSIN ENGINEER 

tga an ve 

Vol 

i 

in + ious iy tie me of es 
ume 33, No. 5 

! 

| 
neumati ippi 

i 

j by hand filing. The final ‘i oo hammers, followed 

| abrasive cloth of various grades. 
is then obtained with 

i 

! F toe these operations involve ‘ 

i ° shor and abrasive qaaterial. ‘th a considerable expense 

i 

: ™ 
, they are e : . 

| PERN 
i long run, as propellers finished economical in the 

i oo 
I LS | epended upon to deliver as this amasmen ‘an: be 

LC 

| Ossi 
near i 

i 
ae ja maan eae 

possible. 

maximum power as 

i | nner rows mune 

i ae > 
QUALITY 
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| substantial savi ys, has, singularl 
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ace 
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the still mysterious vitamins in foods. X-rays, thanks to 

the intensive developmental work done by science, are Eyes 
now under effectual control and with each new advance 
in the art of their production they are finding new appli- 

cations in the war against disease and disability. At first gods would Cnvy 

their value lay principally in their great assistance in 

medical diagnosis, but they are now the basis of a com’ 

plete new therapy, having well established uses in the you can command them 

treatment of certain kinds of cancer and kindred ailments. in any laboratory 

These two—ultra-violet light and X-rays—are already 

firmly established. But there are other electrical phenomena PTICAL instruments today continually 

that may soon serve the doctor in his fight for men’s O ets 
bodies. High-f: n urrents, whose curative = Ope new ‘Weiss ai allepewsrte) “lnle igh-frequency ¢ 8, 08 power 
has been in dispute for years, are now suggested in medical things = Screntists tO mule Over : 

. ; en In industry this added mastery is becoming 
circles as a possible means of aiding natural convalescence more and more important. To develop new 

by producing artificial fevers. And recently has come the processes—to speedily control old—to insure 

announcement of the cathode-ray tube, which can produce at every step the precision mass production 
many hundred times more radiation than is given off by must have, optical science puts at the engi- 

the radium in the world and, unlike that rare metal, is neer’s command a host of convenient, accu- 

under perfect control. Neither doctor nor scientist can rate instruments specialized to the need. 

say at present what the cathode ray may do for medicine, Bausch and Lomb scientists have studied the 
but it is quite possible that great benefits may come problems of production in many fields. They 

from it. are always at your command. Call on them. 
These are a few of the contributions and the promises 

which electricity, turning from the remodeling of in LSI 

dustry, has made to man himself. Research in its un- BAUSCH & LOMB OPTICAL CO. 

ending perseverance, supported by an open public mind, Ow 635 St. Paul St., Rochester, N. Y. 

may turn these promises to realities, and it may reasonably 

be hoped that pain and suffering will steadily decrease 

throughout the world. | 
—Electrical World | ; - 

HARK TO THE BLESSINGS OF SMOKE! fF lf} ey aie 
There seems to be much agitation these days in Ameri- wn 7 a =—N 

can cities in favor of smoke abatement, but I believe that a f ve) 

we should consider this matter without emotion. We <7) d Ihe ka There is a f 

should see the facts on the other side of the question. | » ncaa Ds if f3/ f 

If we are able to consider the subject impartially and for | CELI se Fieos or 

the good of our cities, I feel sure that this movement will q ae 4 Tplor 

cease at once. | (A ohies = Temperature j 
First of all, smoke means prosperity. Every chimney | co Inst t F 

that pours forth these rich, luscious black clouds of smoke | Si j J nstrumen 4s 

is an advertisement of the prosperity of our factories and > g ey a ; for every : 

institutions. No matter how modest a plume of smoke | \\ por aca purpose E 

waves heavenward, we know that the humble home be | I — Riel E 

neath it has a full coal bin and is able to use it gener | e ee] r Hy 

ously and unintelligently. Ve @ Me) Hr instrument Companies | |) 
Little do our cities realize the far-reaching prosperity Ve S Po ee == = E 

which this production of smoke causes. Consider not ei her Rae aE. \ 4 

only the doctors who are general practitioners but the Ve an oe Sa» ( i ee ly 

eye, ear, nose and throat doctors. It is painful to think ew) has ae we CaN . ee: i i 

of what would become of them if there were no more Bes : KN “aa? | 

smoke. They would probably starve. No more throats fe ‘THE SIXTH SENSE OF INDUSTRY 

to be sprayed, cut and operated upon; no more noses to a 

be explored and excavated. No, let us offer our throats bo CO 1g Temperature eA 

a willing sacrifice to our prosperity and stand by our LS Instruments ed 
doctors, | > INDICATING - RECORDING - CONTROLLING Ke 

Then our hospitals would also suffer seriously if there a / Wee \ So
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RRS ee ee eS 
Rr Re eee me eS Te ge ern en 

ge we ee ee emia Yee bape > Se iad ag inte re peeacres Pe A hee ote = ‘ . se a eo, Ae aie cal Rar ew ee ge a,c 3 glee ee a ee BY OR a ee ee a 
Rec. See ' £4 Pare oe er Po : cel rae ee ae Bec ee Ce ee Re yd SR CN oh aes ae ae Fee ol ae ea 1 oe sas cea =i aes ee a eee -s 

a tm Fae hs ag Lame wie. Oe | dues ol as Sa ots eee oe? Spl NO Se 2 SF te eer ae “s s ah Rigs 1 OER ef ae cig ie Lo © citing Ya,» igi aN A Vers aA se ce - a ees ieee 

Bi) Sey RON ae SEG PS ee ; ae eter 
A ae SES a gg 8 og 
LT , Qh” ae { ip PIL..July, 1927; the Mountain Springs © <"* 
wee Se . grade. was a treacherous ten milés\6f ~  ».) 
Se eae -- rocky trail which led out 6f the Imperial Valley + 

: ; : a into~the. mountains of San Diego, California. SoNS: 
Rng neh ie ae At that time a concrete highway, 20 feet wide ~ : 

é and 7.2 miles in length, was completed. Its ele- : : 
. vation variance is approximately 1800 feet mak- i 

i ; ing an average grade of 7% with super-elevated » ~ 
; , curves and a continuous series of alternating 
| reverses. : oe ‘ 

Unusual conditions — preparing a grade from 
solid rock formation, long haul of. materiais, 

. , temperature as high as 122° — demanded rug- 
ae ged, dependable equipment. That’s one reason a 

. Se why the Koehring Heavy Duty Shovel did all a 
4 “Sn the excavation work — traveling over uneven ~ 

we Mo rock formation. 
f con 3 UES od At the stock pile and batcher bin a Koehring 

‘ jot tee a Heavy Duty Crane handled the crushed rock 
\ nando 3 Pee \ and sand while on the grade a Koehring Heavy 

; ey Nee ates Meet \\ Duty Paver mixed the dominant strength con- 
en eto cae % crete, — a complete Koehring-equipped job. 

a engine pet 4 Me eee KOEHRING COMPANY 
anes MILWAUKEE, WISCONSIN aD 

Manufacturers of ro) Nn 
Pavers, Mixers—Gasoline Shovels, Cranes and Draglines & (9) 

ey 
wiv) 

: Please mention The Wisconsin Engineer when you write
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were no more smoke. They themselves produce clouds of ft! M Cena tatttt 
it. Colds, bronchitis and pneumonia, all due to smoke, i 
furnish hundreds of patients for these institutions. | | 

Again, think of the predicament of our cleaning indus- | Better Cars | 

tries if smoke were really abated. Our clothes and house- | . | 

hold furnishings might last a lifetime, as they did in the ! Better Service 
good old days. Our laundries are now bountifully and ' 

generously covering our cities with the choicest soot i ' i 

crystals of modern times. Under smoke abatement these i i 

industries could hardly survive. i i 

What would we women do without our beauty parlors? i i 

Our manicuring, massaging, oiling, scrubbing, soaking and i i 

shampooing processes are developing upon us a rich brown i i 

color and complexion. These lovely shades of brown not  j ; i 
only give us character but conversation. Abate smoke i st | alll ae aa i 

and you abate the beauty parlors. We women must stand [ BADG a i 

together on this matter of beauty parlors. 1 hy -A- CA I 
Then there are th epaper cleaners and house painters | STATE AT HENRY | 

who every year clean our walls and paint our houses. [| FAIRCHILD 2099 | 
What would they do if there were smoke abatement? We [| WE DELIVER. RANNENBERG-PARR, MGRS. i 

must drop this agitation at once. i I 

Above all, consider the moral effect upon the housewife. | | 

Now she is always scrubbing and cleaning. She is kept | | 

out of mischief. He husband knows where she is. Take | | 
away her soot and give her any more leisure and the | ! 

American home will disappear. | ! 

Soot has also educational advantages. Children with | ! 

colds and illnesses arising from soot are forced to stay | ! 

at home from school. This makes some children very Ft te 

happy. At school there are smaller classes, more teaching 

and more thorough work. The teacher is less nervous in eee imitate 
having fewer children. Her own colds give her frequent | ! 

vacations and her absences afford employment for substi- | ! 

tutes. | | 
We all appreciate the wonderful night air of our smoky | PANTORIUM CO | 

cities. Small particles of carbon intensify the restful dark- | e | 

ness. The night air, like molasses, envelops our evening | 
gayety, calms our exuberant spirits and smothers us quickly ' i 

in our nightly slumbers to blissful unconsciousness. i i 
oot has also its architectural advantages. The blackness i i 

of our buildings gives age and dignity to our cities. The i i 

falling soot is converting them rapidly to the semblance of i i 
some ancient or medieval settlements. Thus do we acquire i i 

pe appearance of age and culture without the pangs of i MADISON'S i 

istory. i j 
When I consider this mass of evidence in favor of 7 i 

smoke I become weak, and words fail me. Can we have MASTER CLEANERS i 

any doubts now upon the merits of the smoke abatement j i 

question? j | 

———__ 
NEW TYPE OF FLOOD FORECAST | | 

A service never before undertaken by the Weather | ! 

Bureau was carried on in connection with the great floods | ! 

of 1927 in the lower Mississippi Valley. This was the | ! 

prediction of the rate at which the water would travel | ! 
over the overflowed lands adjacent to the river. Infor | 5583 Srare Sr. Puone B. 1180 | 

mation obtained from records of previous floods indicated ! | 

that a flood moving across country behind the levees re- ie ee i
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” rvnh” | quires about three times as long to reach a given place as 
e e ey! is required for a flood in the river proper. Following the 

Blasting Circuits natural contour of the country, the overland flood travels 
about 13 miles a day, or, in a straight line, only 7 or 8 

. miles a day. 
S r T * / T In order to make forecass of the movement of the flood 

° i water down the Tensas and Atchafalaya Basins a contour 

map was necessary. There was no such may in existence, 

‘ + + + ‘ i and therefore the official in charge of the Weather Bureau 

Fig. 5%—Parallel connections. A. Power or lighting circuit, office at New Orleans, after securing elevations and profiles 

Bi Blasting itch fore Pa ae Ca aie deen: foot from the railroad lines, constructed a map which answered 

te blast and to reach tothe int le so be fred, D. Bore the purposes for the time being. Then it became possible 
detonator wires from holes 1" to the leadmg wire “C”. to issue specific warnings for each locality where overflow 

was threatened. These warnings covered not only the 

specific dates when flood waters might be expected to 

Lesson No. 3 of reach threatened localities, but also gave the estimated 
BLASTERS’ HANDBOOK depth of the water that might be expected. They carried 

advices as to whether or not specific localities should be 

VEN the way that wires are twisted evacuated and when, and indicated points from which 

E together in making connections has evacuation was not necessary, thereby saving much prop- 

an important bearing on proper use of erty, expense, discomfort and suffering. The conditions 

explosives. Electric blasting is hedged that occurred largely verified the forecasts both in re- 

around with most elaborate rules and spect to time of occurrence of overflow and the depth. 
precautions. There are series and par- —Engineering and Contracting 

allel connections, parallel series and series a 

parallel circuits. Blasting machines or NEW TYPE OF LIGHTS FOR MUSCATINE, IOWA 

power circuits for electric blasting are A new type of ornamental novalux lighting unit is 

surrounded with great mystery. used in a new street lighting system recently put into 

In Chapter Three of the Blasters’ Hand- service in Muscatine, Iowa. This unit, designed by the 

book this matter of blasting circuits General Electric Company and bearing the designation 

is illustrated and comprehensively de- Form 26, has a new design ornamental support outside 

scribed. The selection and use of gal- of the globe, and the casing is combined with straps and 

vanometers, rheostats and blasting supports that slip over the top of a concrete standard. 

machines are explained. Tells how to The extensions below the base can easily be slipped over 
prevent misfires, how to test a circuit, the concrete standard and are of ornamental design. 

how to locate a break, how to use a Earlier types of General Electric casing were flat across 

resistance table and many other practical the base and were arranged for mounting directly on top 

phases of blasting circuits. of the post, no part of the casing fitting over the side 
The Blasters’ Handbook, prepared origi- of the post. A total of 184 units was installed, each 
nally for the use of du Pont field service equipped with a 155,000-lumen lamp. Units are spaced 

men, is an extremely practical reference 130 feet apart on each side of the street in staggered 

and study work. Leading technical formation. 

institutions are using the Blasters’ Hand- Roads and Streets 

book in their classrooms. Pocket size for —— 

your convenience. HIGHWAY DAMAGE IN THE FLOOD DISTRICT 

THis coupon wn bang:s0u acopy The American Road Builders’ Association has called 

\ FREE. Send it off NOW. attention to the fact that most of the roads damaged by 

a \\ the Mississippi flood were unimproved highways, while 

\ Gy PD —= the improved highways withstood the water without seri- 

: ¥ ee xez7e | US damage. 
\ REG. U. S. PAT. OFF. WE2 “Roads without improvement,” says the association, “were 

@ \\_ E-1.du Pont de Nemours & Co., Inc., in many cases virtually wiped out, causing an expensive 
\\ Explosives Department, Wilmington, Delaware. " wae 

—— Without cost or obligation on my part, please send delay in traffic and curtailing the movement of necessary 

x me a copy of the “Blasters’ Handbook.” food and shelter supplies. Bridges were completely de- 

Hamme: e:ccsoscsessnassct oe .{stroyed in sections where the foundations were not con- 
Dormitory ROOM Nove Stt€et ocmnnnnniie, |Sttucted to withstand the swift moving waters.” The 

Ge Stile... total damage to highways and bridges is set at $3,949,900 
TNNNNV_—_________—___ fy, ¢. s vey which has now been practically completed.



FEBRUARY, 1929 The WISCONSIN ENGINEER 181 

The Association urges the immediate construction of 
an adequate highway system designed to withstand the 
maximum flood waters, in those sections subject to over- VA 
flow. “The existence of these roads will facilitate the 
salvage of personal property, protect human life and per- S ro 
mit speedy reconstruction of damaged areas.” | : 

Public Works | 

NEW USE FOR CHROMIUM PLATE : 

An application of chromium plating of large importance | ; 
and industrial significance has recently been put into op- SINCE 1878 
eration in California. At some of the large oil refineries, | aA 
steel stills of varying dimensions are used for cracking : e 
operations in producing gasoline and other products. Some STANDARD BY WHICH 
of these stills are produced by the A. O. Smith Corp., | QUALITY 1S JUDGED 
Milwaukee, and are in themselves unusual products. They Se : 
are understood to vary from 3 to 6 feet in diameter, and inall VME i 
some of them as long as 22 feet, and to be made of steel RUBBER INSULATED WIRE anv CABLE 
plate 3 inches thick, welded electrically. In the distilling c 
operations, they must stand very hight temperatures and Nl ed ae lal ede 
high pressures. After they have been used for some IMPREGNATED PAPER CABLE 
time the thickness of the still gradually lessens, forming | AND TAPES | 
corrosion until a point is reached where, for obvious rea- | UTIL (iN) 
sons, the pressure must be reduced and consequently the | ia ia act, 

output of gasoline and other products lessened. It is | (Sen Okonite Company LO 
understood that this occurs when the stills reach a thick- | The Okonite-Callender Cable Co,Inc. 

ness of 11/2 inches. | 50] FIFTH AVENUE, NEW YORK,-N.Y. 
It is at this stage of the proceedings that chromium | 

ft ett tt tH A EB ANB EE EB ABH AHH A ttt 

| | 
I | 
! ! 

A little bit of Quality 

' Will always make ’em smile; 

A little bit of Courtesy 
i : : ’ : 7... i 

Will bring ‘em in a mile; 

A little bit of Friendliness 
j . ‘ > as F i 

Will tickle ’em, ’tis plain— 

A little bit of Service 
i i , ’ : i ' Will bring ‘em back again. 
| | | | | 

= 

| BLIED PRINTING COMPANY | 
I 114 East Washington Avenue Telephone Fairchild 375 i 

| | | : i $f 1 9k et nt ht tt tt tt tn 

* Please mention The Wisconsin Engineer when you write
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plating has stepped in. A number of stills, which has 

GES been reduced in thickness to about 1! inches, have been 
ae) successfully plated inside with chromium and their life has 
ia= ® been decidedly increased. The plating i i enka: 3 i, Tron: Body 3 ir dedly. reased e plating is accomplished by 

Globe Valve installed on Zi LY -s partly filling the still with the electrolyte, then introducing 
dios waar ponte is Vj Gi \ electrodes and revolving the still during the plating. Ex- 

ice since 1898 d ge Be Za Zs. perience thus far has demonstrated that the cost of chrom- 

an , NYE 27] | ium plating is more than offset by the increased life of 
MRS) A ; a MSS 27 if the still and the fact that the pressure does not have to 

4 f d i. QZ y be lessened, and therefore, the product of the still is not 
i Ih Oe Aes et ae c “ey diminished. — — 

GI 4 Ne ba rm a oa ae The understanding is that it will be possible in the near 

Li é Seg & ae ae cians future to make the original stills of a thickness less than 
a! . ae he” 3 inches, which wlil be chromium plated and used in that 

go5 SS s ag * & ‘ 
3 aa Cp condition at once. This is expected to result in a less 

DP r expensive still with a considerable longer life. It is also 
ae stated that the carbon deposits from the cracking operations 

are more easily detached from the cromium plated steel 

A ki \ 7 1 than from the ordinary steel surface. 
en. Ins a ve Those who are interested in this new development em- 

6“ phasized that the field is a wide one and are making plans 
( lass of »98”’ to apply chromium plating on a large scale. 

—The Iron Age 

This Jenkins 3” Iron Body Globe ee 
Valve was made in 1898 and has SPHAGNUM MOSS EFFECTIVE INSULATING 

seen continuous service since a MATERIAL 
that time in the New York City : i 
works of R. Hoe and Co., Inc., Bl 5 Sphagnum moss, as most of us can recall, was widely 

world’s largest manufacturer of Lem utilized during the World War as a dressing for wounds. 

printing presses. The photograph, ~ Now we learn that it is an excellent insulating material in 

wach is unretouched, shows the j housebuilding, and in that capacity is gaining favor in 

eee "Tae wale note Bansal Sweden, especially in the construction of suburban homes. 

good-sized number of Jenkins perro It has been found that the ancient Scandinavians recog: 

“Class of ’98” valves in use at o nized the value of sphagnum as an insulating and a calk- 

the Hoe plant. Co ing material, as they employed it for that purpose in their 

The performance of these | castles, forts, churches, and other structures. With this 
_ninety-eighters” can be matched in mind, an enterprising company has turned its attention 
in hundreds of industrial installa- . i i Fig. 325 to the vast sphagnum bogs of Sweden, with the result that 
tions throughout the country Sivewed, Jonlans . 
where veteran JenkinsValvesare Standard Tron Body the moss from those erstwhile more or less unprofitable 

on the job. Instances are not un- Gate Valve lands is today being put to commercial use in the form 

sce oti hak orien hotel of an insulating matting. The matting consists of layers 
are still in service after thirty, 4 
thirty-five and even forty years. of the moss fibers ee na “we sheets of pit 

There’s a Jenkins Valve for prac- paper. It is said tl at ui c ing experts ave en lorse : ie 

tically every power plant, plumb- ya newmaterial, which is particularly desirable in connection 

ing, heating and fire protection opgteaatda \ with timber structures because it contains a large per- 
is Z "SKN 5 
ee ome ee are CA \ centage of tannic acid, a wood preservative. 
urnished in bronze and iron, in Ke AAA _ Gowmpvessed. Ait 
standard, medium pressure and ee \ omprss 
extra heavy types. (o> a 

JENKINS BROS. FOREST AND RUN-OFF OF WATER 

Bee melee A nds a corte Send for a booklet As shedding light on the current discussion of forests 

133 No. Seventh Street... Philadelphia, Pa. descriptive of Jenkins as a factor in flood control, the Forest Service, United 
646 Washington Boulevard.....Chicago, Il. Valves for any type of .. : 

JENKINS BROS., LIMITED building in which you States Department of Agriculture, points to recent ob- 
Montreal, Canada London, England ‘may be interested. servations by Swiss scientists during a violent rainstorm on 

two small watersheds in the Canton of Berne, Switzerland. 

& Always marked with the"Diamond" The two watersheds are similar in altitude, exposure, 

st . slope and character of soil, but one of them is entirely 
1 P 

valy e S VES wooded, while the other is only 35 per cent wooded. 

S SINCE\I864 Practically the same amount of rainfall fell on each during 

(Continued on page 186)
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Undivided a 
op e7ey,. 99 | oa. 6 i Responsibility’’ 0) Wanwe == 
insures toe oe a i} 

MODERN business conditions maximum | ao ee A AT bcs La i ne 
demand plants of high capac plant |. a, Bg LH le | 
ity, with dependable and effic- efficiency ff hea Nees eee cna ne abs 4 
ient machinery. To obtain ME a NC a ae i 
maximum production each Ih TF rh W/W ALIS CHALUE co : . . AP | oy ya i. 
piece of equipment in a plant must be (i Pe Hil () i f if ei me RO fase a . 

built for a particular job and yet “tie in” gga | \ ” NK a son Ge fs <i Pe ie 
with the other equipment. It is advan- a eo — PIN Ny em a (~~ i\ orev 
tageous to have one company furnish all Sas a eS EY Mice eS i 
of the major machinery. [= i : a - es 2 a 

Allis‘Chalmers, with its many complete jiaeamm ie Cg ee SS 
lines of industrial machinery, including Sle ine ee 

alk ane POWEE apd electrical equipment, Allis‘Chalmers slip-ring induction motors driving Superior McCully fine 
is able to include in a single contract com-  yeduction crushers through Texrope Drives. The Tewrope Drive enables the 

let i f f plants. motor to be placed close to the crusher and its flexibility protects the motor 
piete equipment or many types or Teak from shocks. This combination, Allis‘Chalmers roller bearing motor, Tex- 
Allis‘Chalmers engineering service is of the rope Drive and crusher will be found in many crushing plants throughout 

utmost value to a user in the selection of the country. 
equipment suited to his particular condi- ALLIS-CHALMERS MANUFACTURING CO. 
tion and in its economical operation for MILWAUKEE 

maximum. plant efficiency. District Offices in all Principal Cities 

GE SS De EES PE eT SU SSE TTT 
See 

_ SS EE  ———————————————————O—I 

Wah ca clc dlfealh 

oA eon 
CY or Wise Aes, a 

‘ y CMe f ee COTS 2 Girncats 8 7 EAR tonto Vem é‘ ARK hs Phat Resist Rust! AY SS 
Highest quality steel sheets for the engineer- _ Annealed Sheets, Keystone Rust-resisting Cop- 
ing, railway, industrial and general construction per Steel Sheets, Roofing Products, Culvert 
fields. ‘This Company is the largest and oldest Stock, Tin and Terne Plates, Etc., for all uses. 

LES manufacturer of Black and Sold byleading metal mer- 9% 
f-— = Galvanized Sheets, Blue chants. Send for booklets. / iD ae 
es 5, SG) Ti, SS 

oy 7 a LP 
ge ey Vy tif eee i CF AY. | es 

ee 8) VN, BL | SSR | ie Pile eM | == RS! ae mle epee A Sse), STEEL SHEETS for Every Purpose ~"—2@0u4 
U]H]H i177 iii oC Mase fact red By wmunnmnmnnnnmtmmmnmnmnmmmn nmin 

merican Sheet and Tin Plate Compan 
A SUBSIDIARY OF UNITED STATES STEEL CORPORATION P ny 

GENERAL Orrices: Frick Buitpinc, Prrrspurcu, Pa. 
DISTRICT SALES OFFICES:—Cw1caco, CINCINNATI Export Representatives—U. 8. SrEEt, PRODUCTS Co., New York City DENveR, DeTRorr, NEw ORLEANS, New York (AMERICAN) Pacific Coast Reps.—U. S. Stzer. PRODUCTS Co., San Franciaco PHILADELPHIA, PITTSBURGH, ST. LOUIS Set Los Angeles, Portland, Seattle, Honolulu SOOT NFS Ym 
Sees IS] SHEET STEEL saa 

aaa 20 ETT 
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ENTER as 8 Soe | a ee ay | 

cx  <“<——_——a-..°° sew | 
oe oy \ 

WIRE superior Produ +. 6 
: ‘ / Trp; Y 2 ein arabian: [oP 
Rope oe Superior EEOG Mee “ oo = ee we OS 

Wor thy of Your Con: as Ti, ( 
si SOE TSH Osea, ee Prese trees ies oe re — 

| John A. Rochling’s Stuy: Co iL yantog Ngee ine : sons ©o, Irenton,IN.Je = == 
: meena cee ee eT 

in ene mt emer i 

CAMPUS NOTES of freezing and thawing on concrete windows. The Society contributes half 

(Continued from page 167) of various densities, the permeability the funds for this work. 

mental laboratory research related to of concrete, strength of cast iron un- 
these industries. der repeated loads, and tests of clec- Began 25 Years ae 

I = tric-welded joints. The chemical engineering depart- 
nuestigate Sla, i - 

Another i . & a hi In the testing of cast iron above ment has been very productive of te 

d no er uh project an i mentioned, loads are applied and re- search results for many years: begin- 

epartment, winch IS now ID its thir moved hundreds of thousands of times ning some 25 years ago with the 
year, is the investigation of blast fur- in a comparatively few days. The rather remarkable work of Prof. Cc. 

nace slag. This is supported largely strength of cast iron, like other metals, F. Burgess on the qualities of pure 
a the eee foundation, con- depends, within certain limits, upon iron, supported by a grant from the 

n ‘ fons from this source amounting the number of repetitions of the stress. | Carnegie institution. 
to 6,000 or $7,000 per year. A great deal of productive research 

In the Materials Testing laboratory, Work on Radio has been carried on continuously since 

several projects are constantly under In the electrical engineering depart’ this department was organized, in 

investigation. At the present time, the ment, important work has been done  felds of electroplating, corrosion, 

laboratory is co-operating with the on radio problems. Some of this is properties of many kinds of alloys, 

American Society of Civil Engineers very highly mathematical in nature, and subjects relating to the manufac- 

ve the American Society of Testing and can only be understood by experts ture and utilization of gas. 

semi Son su i cts Imp vals i te in the subject. The remarkable development of new 
rofession: na : . ‘ 

B ONE DAME: SHEDEEY OF Stee The department of steam and gas materials used in construction, espec 
columns and properties of ordinary eee . . : H ll is perhaps the 
structural’ isied! engineering is co-operating with the  ially various alloys, 1s perhaps th 

. American Society of Heating and most outstanding accomplishment in 

Test Concrete Ventilating Engineers on studies in the field of engineering materials 

The laboratory has done a very the ventilation of buildings. At the | which has taken place in a great many 

large amount of work on cements and present time, the particular subject years, and this laboratory has taken 

concrete, being engaged, at the present under experimentation is the infiltra’ its fair share in this wonderful de- 

time, in tests to determine the effect tion of air through walls and around velopment. 

(7 JK THE “WESTERN 
ey ie OA fe jury ef ee : 
Do Pippen ¥ Let us tell you more about it. 

ne ag Hy It has many new features and advantages. 
gaa le 

“ THE [UFKIN fPULE (0. 
Windsor, Ont. SAGINAW, MICH. New York 
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ie aad bia, ke ° . a ee es Grinding 7 we ~ ‘\an « PT 2 Oo ae i 2) 2 | all B 2 as | Le 
B earings ae a 

pee on Bl 
«~to almost | : 

unbelievable | a 
precision limits a 

Cc may be human to err, 

but error has no place wo. 
in the New Departure T°: superiority of the ball bearing over other forms 

plant. Human ingenuity of anti-friction devices is built on its marvelous accur- 

has circumvented error by acy of manufacture—the exquisite precision of every part. 

all but eliminating the The final steps in the fabrication of New Departure 

human element and. by Ball Bearings are the grinding and lapping operations. The 
putting its trust in ma- 8 A z « ew 

. i raceways are finished mirror-smooth, precise in eccentricity, 
chinery — superhuman in . . 
the uniform accuracy of diameter and curvature to almost unbelievable limits, by 

its production. exclusive methods. 

a One fact can be divulged, however. The smoothness 

| 4 Vr and accuracy of the grinding is accomplished partly by the 

Pe Vow use of spindles mounted on New Departures—“turning up” 

=\" " ae as high as 30,000 R. P. M. 

= 7) New Departure Ball Bearing precision lends permanent 
4 CO \ om * . . a “Ws 
a \ precision to the machinery which it supports. Fifty million 

—< ’ a year are used to banish the excessive maintenance costs 

of friction, wear and lost power. 

60 BALL BEARINGS 
Please mention The Wisconsin Engimeer when you write
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AiR | ENGINEERING REVIEW 
Sper aaa ONY (Costinned from page 182) 

LAIN it Pay the storm. The maximum flow of water from the partly 
Li Aae a eth ACR forested watershed was 15.4 cubic feet a second for each 
Me OPO 100 acres and the crest occurred half an hour after the 

oe ey beginning of the rain. On the completely forested water- 
Wii (SH shed the maximum flow was only 8.5 cubic feet a second 

We eee and the crest did not occur until five hours after the 
A SSR IN Nc) . 
RAY Mie nN WN storm began. The total run-off per square mile for 13 

Ss kd ee THR Ke hours after the storm began was 702,000 cubic feet on 

CTE the partly forested slope and 432,000 cubic feet on the 

SSS | completely forested area. By comparison with the normal 

| flow of water, it was found that on the partly forested 

Us ed by Leaders | watershed 21 per cent of the storm water ran off, while 

the completely forested area only 10 per cent ran off. 

in Every Industry | In Switzerland the Government has long realized the 
necessity of forests to protect the steep slopes of the 

country’s numerous mountains from soil washing and 
BA METERS, already so firmly | erosion and to regulate the flow of streams, and prceedtion 

Fiel tee in the ii. renee forests are a definite part of the Swiss forestry program. 

‘ at bney are stan ue —Water Works 
in more than 90% of the up-to-date 

plants, are now being used more and THE MECHANICAL LOCOMOTIVE STOKER 
more by the leaders in every line of in- . . 
dustry——wh th Suctne th After many years of experimentation and development 

y—where they are reducing the i f 3 4 
losses, improving combustion condi- work, the firing of locomotives by mechanical means is 

tions and providing accurate, reliable now a successful accomplishment, and practically all the 

and trustworthy data for accounting new locomotives built today that come within what is 

systems, considered the mechanical stoker requirements, are equipped 
with a machine for stoking the locomotive known as the 

BAILEY PRODUCTS Locomotive Stoker. The prime purpose of the locomotive 

Automatic Control Liquid Level Gages stoker is not what might at first be assumed—to promote 
Boiler Meters Manometers fuel economy, but rather to increase the capacity of the 

Coal Meters Multi-Pointer Gages locomotive or to make larger locomotives possible. This 
pee eae pacamurs: Eesordem results in increased earnings for the railroad and permits 

Gas Flow Meters Temperature Recorders the building of the immense locomotives constructed today, 

Gravity Recorders V-Notch Weir Meters which are admittedly beyond the capacity of a man to 
3 : fire by hand—just as in the large steam or electric power 

Weng gor Bulle. bin, Ge plants no one, would attempt . fire the boilers by the 
° use of a single fireman, so in the larger locomotives they 

Bailey Meter Co. use the mechanical stoker, which is | along widely 

Cleveland, Ohio different lines from the power pjlant mechanical stoker. 
While in stationary power plants the coal is burned 

Ny a hy eS ae ee evenly and rather slowly, with a uniform load on the 
a ba 4 mo ‘| gy boiler, very different conditions prevail on locomotives. A 

i q ie | a el a locomotive stoker must be so designed that it can handle 
7 a el ne 1| , £4 different types of fuel and be controlled by the fireman 

ne eas DE xe: f is to take care of the varying loads and speeds of the train. 

tg ae a aor AN 4 | The locomotive stoker consists of the following parts: 

A sineee ‘ eng aS " hex # 1 Driving engine, conveying system, elevating system, and 
yi wa are ir ee distributing system. The driving engine consists of a steam 

aise Ce aw Cy cylinder and piston which drives through a rack the 
L ¢ nl ia vertical elevators and horizontal conveying screws. The 

" hie Pe be conveying system consists of a worm which breaks the 

pee a a } 4 lumps to the proper size and brings them from the tender 
pea Ss to the engine. The conveyor is controlled by varying the 

Bailey Meters at Western Electric Co., Kearney, N. J. speed of the driving engine. The coal is delivered from 

the conveying screws to the vertical elevators which con- 
sist of similar screws driven by the same engine. The coal
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The consistent regularity with which ization, and higher standards in the 
new processes are developed by the products so important to our cus- 
Dow organization, is due to a firmly tomers. Such progress is the surest 
established policyofcontinuoussearch indication of our determination to 
for improvement. continue as the dependable source of 
N for th. f supply for chemicals which will best 

ew processes for the manutacture serve the needs of those who use them. 
of Acetphenetidin, Aniline, Phenol, 
Magnesium Metal, Calcium Chloride, Located, as we are, directly above the 
Epsom Salt—the first American com- _ brine wells which are our chief source 
mercial manufacture of Synthetic In- of supply for raw materials, we have 
digo—are a few of the milestones in many advantages in manufacture. 
Dow Progress. This,combined with constant develop- 

. . , ment of new processes, has resulted in 
This unceasing search for improve- over 150 Chemical Products which 
ment has meant opportunity to our carry the Dow trademark to all 
men, broader lines forthe Doworgan- quarters of the globe. 

THE DOW CHEMICAL COMPANY 
MIDLAND - MICHIGAN 

Branch Sales Offices 
90 West Street, New York City Second and Madison Streets, Saint Louis 

bbbbbbbbbb>b>» rrr rrrrrrrrr CErrrrPrrr PrP Pr rr, SIGNS 
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o fy _ / ro i mene Ps oo = : oe > NS 

Cyl S Le 
Lee e/a ~~ Ns 
Yh 7 Dd, °. fo ay > We le yy Wherever Wheels and Shafts Turn NN 
aa! 9 : : : wa NN 

waa The swift strides made by Timken through long research \ \ * 
and large resources have placed Timken Bearings in the AK 
forefront of the economics of a mechanical age. WN 

: Daily new uses are found, new applications, new advantages, \\ 
and daily Timken sweeps to new peaks. 

At every turn—in industry, transportation, mining and agri- 
culture—Timken Bearings are at work in railroad and street 
car journals, motor cars, buses, trucks and machinery of all 
kinds, opposing friction with anti-friction, waste with saving. 

Wherever power is applied through moving parts, Timken 
Bearings are bettering the work of the world—holding friction 
in check, carrying radial and thrust loads, resisting wear, 
cutting production costs and increasing production wher- 
ever wheels and shafts turn. 

, “Timken-Equipped”’ and its practical application should be J 
| carefully followed by every student of proper power trans- ‘. 
S\ mission. As 
Eas THE TIMKEN ROLLER BEARING CO., CANTON, OHIO /4/// | 

eo Y he a 

es I I M IK IE N Jaga A 

~ SS Fapered Ay 
») 62 ROLLER BEARINGS Ce Me. 

Please mention The Wisconsin Engineer when you write
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| operation among its members. The greatest work that is 
| Ses aa Ionita being done for the improvement of industry is in the 

__ laboratories of the research worker and the engineer. The TR ge ce gage Ree t 7 i i [ re i? 7. | most active of our modern industries are those which are 
| oe a i. ; founded on recent scientific research, and those which 
| " Pa eGaeceny oe | organize these researches on a large scale. 
| eg * A oe 

| q ‘ aT 
., : i Se | INTERCITY TOLL CABLES 

PE . a tob oF s (Continued from page 161) 

Toa as Ma —_— complished by numbering the quads shown in Figure 7 
||) Taos a ae eee and splicing them together in a predetermined manner. 

Sm. g) ER vazas r. Aorovany ————— 2. At the so-called “test” splices, of which there are 
Fa a ci ae : Aaeddds saad i generally three per load section, the quads are so spliced 

he ay AO a Nh oa ai odda i that the “capacity unbalances” (which, in toll cables, 
coaens oe : fad iP added | contribute greatly to the crosstalk) of the quads spliced 

Poms ag FL cena TNT aha ddaa ons | together tend to neutralize. “Capacity unbalance” can 
. be roughly defined as the net unbalance in the capac- 

ities between the wires of different pairs or between 
side and phantom circuits which tends to cause elec- 

A M h 2 l W 1d tric induction between them. At test splices the 
ec anica or ' capacity unbalances are’ measured on all of the quads 

| in a segregated group in both directions and the splic- 
° It 1 f i ing is done so as to secure the bset neutralization 
In se | practicable. | 

| The toll cable from Milwaukee to Madison is more or 

| less typical of intercity toll cables. At Milwaukee, certain 

/ | {HOSE who go through the Brown | of the circuits connect to circuits in the toll cables between 

| Milwaukee and Chicago so that an all-cable route be- 
| 

& Sharpe plant very frequently | tween Chicago and Madison is available. Three repeater 

come out with the impression of having stations are employed with this cable; one at each end, 

te . an that is, at Milwaukee and Madison, and one approximately 

visited a mechanical world in itself. at the center, at Watertown. Figures 4 and 5 show vari- 

Every facility exists in this plant for | os phases of the construction work on this cable. Figure 4 

. | shows a portion of the cable together with one of the open 
making Brown & Sharpe Milling, Grind- | wire lines which the cable replaces. In addition to this 

: : ‘ ; open wire line, there is another line between Milwaukee 
ing, Gear Cutting and Screw Machines, | and Madison which is largely replaced by the cable. The 

as wellas Cutters, Machinists’ Tools, and | wire line shown in the figure has since been dismantled. 

: . | Figure 5 shows one of the cases containing the loading pots 
miscellaneous Shop Equipment. | together with the method employed for handling them. 

| : ‘ : : 
These products are used all overthe | The case shown contains loading coils for 45 quads, ie., 

| 90 side circuit and 45 phantom circuit coils. 
world and have set a standard of accurate | The telephone art is developing very rapidly and the 

f : . | descriptions of the methods and practices in this article 

perttormanice that is recognized by shop | pertain, of course, only to present conditions. On account 

men everywhere. | of this development, it is obviously impracticable to at- 

. | tempt to predict what practices will be followed in the 
We are always ready to send litera- future. 

| 
ture describing any of our products to _ WHEN ELWVERS HORGER TTT DOSE 
students who are interested. Two lawyers in court were engaged in a heated quarrel. 

| Hotter and hotter it waxed. “You're the biggest ass in 

| this room!” cried one. 

“Order! Order!” shouted the judge, “you forget that I 

| am here.” BROWN £4 SHARPE“ "" a 
BROWN & SHARPE MEG. oS) PROVIDENCE, R. 1, U.S.A. | A COLLEGIATE SON? 

| “Father, what makes the world go round?” 

| “Son, I’ve told you many times to stay out of the 
Sane eer . 
iiitimreoneaemnaaniemesemnmrcwenimmminianieremid 1°11. 01
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: | 
“ Vv 2, 9 

Rea? Ay Rel” Bea — 
ee ce hie S20 = 

Fea: a ee ee 

SupP eS ee ti‘ RS 

RW ewe Cat ee UN ae ee ee ey 
ute ga A 7 Ks : LS \ nee Lar a A, a. } 

a bo ae A as le ee aa 
ie ha A 0 se ee See x: stage a 

na OGG gs Sinise 

—. . Builds aD 
1. Rex Overhead Conveyor handling tires 

im 2. Rex Paver building highway 
3. Rex Mixers making concrete 

4. Rex Conveying System in a manufacturing plant 

The growth of the Chain Belt Company in a great variety of industries. Under- 
is based primarily on two of the outstand- lying these two lines are the old, solid 

ing developments of the present century lines of power transmission and metal 

—the widespread use of concrete and of founding. 

material hardling mashinerys The Chain Belt Company business is a 
Today, Rex Mixers and Pavers are mix- modern business, employing proven prin- 

ing the concrete for the building of thou- ciples of manufacturing, but employing 
sands of concrete structures and thou- them in a modern way. 

sands of miles of road. Whether you are a student, a manufac- 

In Industry, Rex Conveying Systems turer or a graduate engineer, it might be 
are handling a great variety well to inquire what the busi- 
of raw materials, semi-fin- * Ie Xx ness of the Chain Belt Com- 

ished and: finished products’ 5, pany holds for you. 

Reg. U. S. Pat. Off. 

Mixers - Conveying Systems + Chain - Pavers - Traveling Water Screens 

759 PARK STREET MILWAUKEE, WISCONSIN 
Please mention The Wisconsin Engineer when you write
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Cameron Pumps are built 
to last. 

Correct hydraulic design, 
-. conservative speeds, and com- 

fortable margins of capacity 
make for smoothness and 
durability. And a continuing 

eee interest by the manufacturer 

eee ~~» after the pump is sold rounds 
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