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Th ds of A f Southern Farm Land Revitalized 
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Tennessee Coal, Iron and Railroad Company | 

plays important role in task | oe or 
Le .r*t—“‘“‘Ci__ 

F years, the devastating “one- manufactured at the Ensley (Alabama) ee 
ORE 

crop system” robbed vast acreages Works of the Tennessee Coal, Iron and \ os’ 

of southern soil of the vital mineral ele- Railroad Company, a subsidiary of (xo. 

ments which support plant growth. Cot- United States Steel Corporation — con- \ = 

ton or tobacco raised in the same fields tained several important minerals, in- — 

year after year had reduced the fertility cluding phosphorus and lime. These ele- 0. vr 

of many southern farms to the point ments are needed to grow bountiful Me puortuncteeds goo 
where the annual yield hardly paid for crops and high beef and milk producing ! . 

the seed and labor that went into pro- pastures, Here is another example of the important 
. : no tet . work being done by the United States Steel 

duction. Today, Basic Slag is in wide use as a family. If you would like to take part in 

Among the things that agricultural convenient, economical soil fuilder. To- the widely-varied projects being conducted, 

leaders found in their efforts to build up gether with the other soil-building pro- why not see your Placement Officer for a 

southern agriculture was that Basic Slag grams of the agricultural agencies, it has copy of the book “Paths of Opportunity in 

—a by-product of open hearth steel, as helped the southern farmer to prosper. US. Steel”? 

AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY 

H. C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY 
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ane PITTSBURGH LIMESTONE CORPORATION - PITTSBURGH STEAMSHIP COMPANY - TENNESSEE COAL, IRON & RAILROAD COMPANY 

loan UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY 

pwd UNIVERSAL ATLAS CEMENT COMPANY - VIRGINIA BRIDGE COMPANY
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The opportunity for original engineering in the 2 
Westinghouse Electric Corporation is unlimited. All | he . 
responsible technical positions require imagination . ea : and creative ability. Resourcefulness is the key inthe | ; 
development of new designs, new products and new | | : es applications. Great engineering achievement requires | | : Q 
the development of ingenuity. | / | : 2 |, 

[ach year a carefully selected group of engineering |  ~—re—OCF . i graduates start their careers with Westinghouse. If you | | Lf 
are among these, you will receive practical traininginany | | _ pan x , phase of applied engineering, manufacturing and design - E : — —through the Westinghouse Graduate Student Training a Bees 
Course. 

| VY If you demonstrate high analytical ability through | . Ui oe boll competitive examinations, you may qualify for advanced _ \ , c a ae study in either the Electrical or Mechanical Design Schools. L a i \ These courses are taught by top Westinghouse men. Design — | \ 
School graduates are prepared to assume high-level tech- — 1 ‘ nical responsibilities rapidly. | \ These advanced Design Schools may be the Opportunity : , . 
you are looking for, if you have a flair for analytical engi- _ : —_— 
neering. Why not set your sights now to qualify for this : a. oo .|.hlUlUw 
unusual training opportunity? G-10027 . —— - ee . ee 

\ 7 A p- t-te ee 
Begin planning your future today. Get your on ro To obtain copy of Finding Your Place in Industry, consult free copy of the Westinghouse booklet, - a a | Placement Officer of your university, or mail this coupon to: “Finding Your Place in Industry”. . ee Se ; 

C fee = The District Educational Coordinator 
fA yt Westinghouse Electric Corporation 
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‘The ring test, shown above, is a scientific founders as evidenced by the photograph below of 

method for determining the modulus of rupture cast iron pipe installed in 1664 to supply the town 

of pipe. It is not a required acceptance test but one and fountains of Versailles, France and still in 

of the additional tests made by cast iron pipe manu- service. Cast iron pipe is the standard material for 

facturers to ensure that the quality of the pipe water and gas mains and is widely used in sewage 

meets or exceeds standard specifications. works construction. Send for booklet, “Facts About 

Ati f 4 se, is Subjected Cast Iron Pipe.” Address Dept. C., Cast Iron Pipe 

a ni ae =i ae teh a su naa © Research Association, T. F. Wolfe, Engineer, 

progressively increased crushing loa until failure 122 So, Michigan Ave., Chicago 3, Illinois. 

occurs. Standard 6-inch cast iron pipe, for example, 

withstands a crushing weight of more than 14,000 

Ibs. per foot. Such pipe meets severe service re- = no 

quirements with an ample margin of safety. be ek ce 

ana ae 

Scientific progress in the laboratories of our * cooet : P ae 

soe : me é er, aie Pe 

members has resulted in higher attainable stand- : > ra ‘ 4 

ards of quality in the production processes. By 4 yi — an bh Poe 

metallurgical controls and tests of materials, cast . . . f : oa 

. . : 
zs 

ee a 

iron pipe is produced today with precise knowl- lo ‘ a = ae 

edge of the physical characteristics of the iron yo A os g a 

before it is poured into the mold. Constant control be -s - “— 

of cupola operation is maintained by metal analy- Fe a “a 

sis. Rigid tests of the finished product, both ac- Py 4 Fae . He. e. “ 

ceptance tests and routine tests, complete the . 2S me Pe a ae ee ‘ 

quality control cycle. But with all the remarkable sees ~ a 

improvements in cast iron pipe production, we do Section of 285-year-old cast iron water main still 

not forget the achievements of the early pipe serving the town and fountains of Versailles, France. 

CAST TRON PI PE SENT URIZS 
Ji Bb a CENTURIES 
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Temperature Ranges Required for Pressure Vessels 
at BLACK, SIVALLS & BRYSON, Inc. 

Demonstrate Controllability of GS 
Safety codes govern many of the manufacturing and temperatures for our work. In many of our 
testing methods for pressure vessels. One of the most plants we have developed special GAS equip- 
important processes, stress relieving, requires precise ment; our large stress-relieving furnace at 
control of temperatures throughout the cycle—just the Oklahoma City is a typical example.” 
type of temperature control to be found in thousands In this large furnace the GAS control system is ar- 
of industrial applications of GAS for heat treating. ranged to provide temperatures up to 1200° F. for any 

Specialists in the manufacture of Prov are vessels time-cycle required. Automatic regulators and record- 
depend on GAS for heat processing of all types. The ing pyrometers assure maximum Aisi efficiency while 
pioneering firm of Black, Sivalls and Bryson, Inc., the flexibility of GAS is an important factor in main- 
Kansas City, uses GAS in the manufacture of tanks, taining production schedules on vital equipment. 
valves, pressure vessels and safety heads. President Stress-relieving is just one of the applications of 
A. J. Smith says, GAS for heat processing. You'll find hundreds of 

“Throughout the past 25 years we have other uses for the productive flames of GAS—they're 
depended on GAS to provide the exacting worth investigating. 

ree Pe won. AND WORE GAZ 
i | — ’ if | | j a " aa 06g UL 2 eee eee rae eee ee TREN ron | THE RIAL HEATING oe) a) % “a cee a aa i/< Sek ae {NDUS 

eg SS A — oe One of the largest stress-relieving ovens ——s ee ae -——r—“_e™OOO_O~_OCOCOC in the United States, this installation at eee 2S CS r™”—“——~—™SSE Oklahoma City is 77! long, 12' wide, 18! 
BS - item nection thai ee high—Gas-fired and equipped with record- 

ing pyrometers. 

420 LEXINGTON AVENUE NEW YORK 17, N. Y. 
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PRODUCING METALLIC TITANIUM % 

FOR INDUSTRIAL EVALUATION © Mids, Pateied eed 
C. H. Winter, Jr., B.S.Ch.E., Virginia Poly- 

Du Pont group research After the war, Du Pont scientists technic Institute ’40, removing 100-lb. titan- 
developed 6 pilot plant with developed a process for the produc- ium ingot from furnace in heat-treating study. 

daily capacity of 100 pounds tion of ductile titanium metal that chemicals to plastics and textile fi- 
can be scaled up to meet commercial . 

. a ds. Th h te: that bers—college trained men and wom- 
Du Pont research has just made ern a ih e cava bl mo Ene en work in congenial groups where 
available to industry what may be- mas' res e-complex problem: con- they have every opportunity to dis- 
come one of America’s key structural _ sisted of chemical engineers special- play individual talent and capa- 
materials, titanium metal. Midway (4ng In design and production, as bilities. Who knows what their con- 
in density between aluminum and Well as chemists and a metallurgist.  t:iputions will mean in the future 
iron and with an especially high In September 1948, a pilot plant was 4 science and the world! 
melting point, silvery-white titanium opened with a daily capacity of 100 
offers an extraordinary combination _ pounds. Titanium metal is now being tol an We 
of strength, lightness, corrosion re- | produced in sponge and ingot form. | DN —. | 
sistance and hardness. Samples are available to industrial ea of i oh | 

Titanium isthe ainth most. com- and college laboratories with research a it 4 
mon element. But it has been slow Projects in related fields. Studies of en a ‘i 

in coming into its own as a metal be- methods for ee machining and P \ 4 ad i 
cause of the difficulty of separating alloying are-uncer way. 
it in pure form from its ores. Exhaustive studies will be neces- cee ee 

sary before the many possibilities of ; aoa | 
titanium metal can be known. Be- ce io 
cause of its high ratio of strength to Sa | i 

Ota 2 Ps weight, early uses may be in airplane ia 
FA Le. ‘Soo power plants and structural parts. 
pg % y Its hardness and rust-resistance rec- . © Reidingsr: PSE Es Pi Fincelon oan 
Fee 4 Y 5 * : ". D. McKinley, B.S.Ch., Worcester ly- 
: ie pS c a ommend it for railroad transporta- technic Institute’35, making a test of the hard- 
Leas EN a —_ P v tion equipment, marine power plants ness of ingots of Du Pont titanium metal. 
om P tN . and propellers, and food packaging 
2 Pe tag ee - equipment. Its high melting point 

ee one | Paes suggests use in pistons, and its re- THIS BOOKLET WILL HELP YOU 
A a 2 sistance to electric currents points to PLAN YOUR CAREER : a ss 4 ou 

<< = —< os —~ - electronics. Titanium wire may be a Seid (toe eR personal 
~~ used for springs and titanium sheet 2 copy of “The Du Pont 

‘. LS c d the Col- 
Men pictured on this page were members of for such highly stressed parts as ae lege Graduate’ De 

titanium research team. E. L. Anderson, microphone diaphragms. a 2 scribes opportunities 
A.B.Ch., Brigham Young ’40; J. B. Sutton, | = | for men and women 
Ph.D.Phys.Ch., West Virginia ’35; A. R. 3 = = ~~ | «with many types of 

Conklin, "M.S.Phys.Ch., Georgia ’40, are Your Opportunity in Research Le training. Explains how 
i i 5 Pont titani: : . individual ability i ized and re- 

edo 500 ths. of Du Ponttitanium == re commercial development of ti- snaivigual Sn group aystem of oper: 
tanium metal is a typical example of eyes addres 8 Nemours Building, 

. Du Pont scientists first began to Du Pont research in action. How- timington, Delaware. 
probe the possibilities of metallic ti- ever, the Pigments Department, 
tanium in the course of their long which worked out the process, is 
experience with the titanium oxide but one of the ten Du Pont manu- 
pigments. Their research was inter- facturing departments. Each con- 
rupted by World War II. Meanwhile, ducts continuous research. Each is Reo Ua ParorF 
the U.S. Bureau of Mines laborato- operated much like a separate com- BETTER THINGS FOR BETTER LIVING 
ries succeeded in producing the metal pany. Within these ‘‘companies” — + +» THROUGH CHEMISTRY 
for research purposes. whose interests range from heavy i 

More facts about Du Pont — Listen to “Cavalcade 

WRITE TODAY for “The Du Pont Company and the College Graduate of America” Monday Nights, NBC Coast to Coast 
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(Photo by Mitchell) 

Above: Shades of the House of David, as candidates for the beard growing contest measure 
up. Below: Two runner-up entries for the St. Pat’s Day Button design. 
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° SZ, Pat was an Engineer, 
—__— ? ini ey 

by Chuck Strasse e’50 A R E YO U ° 

B*“ in the good old days of 1903 some student engi- The St. Pat hopefuls this year are: 
neers at Missouri got a bad case of early spring fever C.E.—Robert “Red” Craig ’50 

and decided to do something about it. They therefore Ch.E.—Dick Humphrey ’50 
banded together and took a day off from school using E.E.—Fritz Kohli ’50 
St. Pat’s day as an excuse. The idea seemed good, grew, M.E.—Robert B. Wilson °51 
and gained in popularity as other engineering schools in M.&M.E.—Charles H. Pitt ’51 
the country picked it up. Wisconsin recognized St. Pat 
as the first engineer in 1912 when the seniors of that year 7 Sern" 
paraded the streets with a piece of the original Blarney a | 
stone. Lay a <a we? ry ¥ 

Since Wisconsin’s first celebration the importance of the y a ie laliea “ 
occasion has increased and decreased from time to time. ' y ee | ; ae ~ 
The basic idea has remained, however, so that now St. Pat’s a ia al yr ve 
day is probably the oldest tradition of the university. UP ee S es om | < \. 

In the past besides parades there have been expositions “g ee a 4 x | . 
as well as verbal and physical fights between the engi- r a oy |\\ \ uy - 
neering and law students. At present it seems the lawyers pee ey pay * NO ae ay 
have given up and the engineers have become self-satisfied , aga Lm” t mf 
in their position of supremacy. | a any rd ag 

This year’s celebration started with a button designing : i OT ia saa) 
contest in January. First prize of fifteen dollars was won , oO 
by Raymond Crupi, M.E. The runners-up who received (Plotonby:McKeon) 
dance tickets were Russell W. Henke, M.E., Robert M. (M.Ev’s Sgn Satnway and Bek Wilson) 
Cotts, E.E., and Charles E. Klotz, Ch.E. 

The official time for the start of the beard growing The culmination of the efforts of Polygon Board this 
contest was January 20. All contestants will register at a year will be the St. Pat dance. If the dance is to be judged 
certain date before the dance. The beards will be judged by the events leading up to it, it will be a grand affair. 
on their respective merits by the Badger Beauties at the This year the dance will be semi-formal and in the usual 
dance. The best ones of course will bring prizes to their place, Great Hall. The date is March 19, and the price 
SWAEES: $2.40 per couple. Throughout the evening, dreamy dance 

St. Pat himself is chosen by the student purchase of music will be provided by Lou Rene and his orchestra. 
buttons and dance tickets. Each engineering society elects The music will stop, of course, during intermission when 
its own hopeful candidate for St. Pat. For each button the winning St. Pat candidate will be installed in his 
or ticket a candidate sells he receives a number of points. exalted position. St. Pat will be attended by a court of 

The number of points per button per candidate is pro- some 25 odd looking characters with beards. The mem- 
portioned according to the enrollment in the different engi- bers of the court will be knighted and receive the proper 
neering courses. Be sure you buy a button or ticket from certificates of identification. Rumor has it that St. Pat and 
someone who is selling for your candidate. his court will be required to kiss a piece of the original 

Nine ue ae ss ’ a Blarney Stone before things recommence. 

we ay ee Po = Don’t be surprised if you see a few well known people 
oa ey . * , ere” re at the dance for the following have been invited as hon- 
I \ 7 sie ored guests: Governor Rennebohm, President Fred, City 

- ries | A > * Manager Howell, and our own Dean Withey. 

: a e po V.. bai ‘oul At the time of publication, plans were in process for a 
* We _ ) 4 y ay Lawyer vs. Engineer basketball game. The time and place 

J = ‘— | é ¥ have not yet been set although a challenge has been made. 
7. \ . 4 ¥4 f: This dance is just for you—fellow engineers! It is the 
Se : : | y /9 only source of revenue for Polygon Board and for many 

Ww ‘Cs e fs é ee of the societies. Show your appreciation for the Centen- 
. met : 7 ° nial Smoker, and all the good speakers you have been 

. (Photo hy eR eon) able to hear. Get a ticket now! It’s not too late. wc OB Mee tod ME condi sing Hier Ber "5. "Bat was an ENGINEER. Are YOU? 
MARCH, 1949 
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GROUND-WATER RESOURCES 

by Edward Bryan ’49 

|" IS DIFFICULT to estimate with much accuracy what of water. The state is not only amply supplied with sur- 

part the availability of an adequate supply of water has face water from lakes and streams for the use of bordering 

played in the development of any particular region; how- communities, but its ground-water resources are among 

ever, it is generally agreed that its part has been most im- the finest in the world. This is a result of the proper 

portant. Early civilizations were centered about adequate combination of an adequate rainfall to replenish the supply 

water supplies and many failed when their supply of water used, and rock formations of the proper character to act 

failed. as underground reservoirs. 

Before building their first aqueduct, the Romans de- There are two general rock structures which act as 

pended upon the Tiber River, wells, local springs, and ground-water reservoirs for Wisconsin’s supply—sedimen- 

rain water stored in cisterns for their water supply. As tary beds of sandstone and limestone, and sand-gravel 

their civilization became more complex, pollution of the deposits in glacial drift. During the Cambrian period, 

surface and ground water near their concentrations of when the Wisconsin region was under a sea, beds of sand- 

population forced the Romans to build lengthy aqueducts stone and limestone were deposited which are now the 

for the purpose of bringing sparkling pure spring water source of deep-well artesian water. After these beds were 

to their people. uplifted and eroded over millions of years, the northern 

The ancient Persians built extensive systems of shafts and eastern portions of the state were periodically covered 

and tunnels (kanats) for the purpose of developing by huge glaciers. Upon receding, these glaciers deposited 

ground-water supplies for domestic uses and irrigation. huge quantities of unconsolidated, unsorted material and 

The tunnels supplying Teheran (pop. 275,000) numbered much sand and gravel, forming the “drift” areas of the 

thirty-six, were eight to sixteen miles long, reached a _ state. The uncemented sand and gravel deposits form 

maximum depth of 500 feet below the surface, and were ideal reservoirs for the storage and recovery of ground- 

dug by human moles working over long periods of time. water. 

The Egyptians, in developing their water resources, con- Wells in glacial drift are usually comparatively shallow, 

structed tunnels which reached under a hundred miles of while those reaching down to the Cambrian sedimentary 

desert to intercept seepage from the Nile. layers, as those supplying Madison, Waukesha, and Wau- 

In ancient times, springs were considered as miraculous watosa are moderately deep. (See sketch.) Deep well 

gifts. Temples were built at their sites and superstitions water has had a greater period of contact with soluble 

were founded regarding the curative powers of these constituents in the rocks of the earth and consequently 

springs. Some of these superstitions have continued to contains more salts in solution than does the water derived 

the present day. from shallow wells in drift materials and thereby normally 

Many theories were proposed regarding the origin of gives rise to a “harder” water. 

ground water, and it wasn’t until the latter part of the The fundamental source of all this ground water is 

17th century that the science of ground-water hydrology precipitation in the form of rain and snow falling to the 

was born. Our present century has seen remarkable refine- earth’s surface. It has been estimated that 16,000,000 tons 

ments in methods of field investigations and interpretation of water are falling to the earth’s surface every second 

of data collected, field and laboratory methods of investi- of the day. Of this water, from 30 to 50 per cent eventu- 

gating the properties of water-bearing materials, and the ally becomes ground-water. Its passage under the influ- 

development of methods for measuring the ground-water ence of gravity is affected by the structure and texture 

supply. The economic importance of ground-water has of the formations it encounters. A very permeable ma- 

reached the point where its development is a major in- terial, as a loose gravel, will allow the water to percolate 

dustry. rapidly while a relatively impervious stratum will halt the 

The recent period of active ground-water development downward progress of the water. Upon reaching such a 

began about 1915 when the introduction of the turbine layer, the water will flow laterally. The downward and 

centrifugal pump and great advances in the methods of lateral motion of the water is normally at an equilibrium 

casing wells to shut out intermediate pollution made the and the upper limit of this zone of saturation which may 

use of ground-water more practicable. Many public insti- vary considerably is called the water table. It has been 

tutions, hotels, factories, power plants, canneries, and estimated that some of the water being pumped from 

dairies are finding it more economical to develop their Madison’s wells today fell as rain some 2,000 years ago 

own ground-water supplies for air-conditioning and other over the outcrop of the Potsdam sandstone formation. 

purposes. The use of ground-water has increased tremendously 

Wisconsin is very fortunate in having extensive supplies since 1915. It has been estimated that over 50,000,000 

8 THE WISCONSIN ENGINEER



eople in our country depended upon either ublic or hydraulic head was great enough to bring the water to the 
Peop. y P Pp P y' g 8! & private wells for their water supply in 1939; therefore it is surface. Although the pressure has remained fairly con important to maintain our supply. Although it is not diffi- stant since then, the rate of pumpage has increased to the cult to demonstrate that water must be replaced in a sur- point where it is necessary to install pumps at greater face storage reservoir in order to keep it from becoming depths. The water in Madison’s newest well, however, empty during use, the public is quick to resent any regu- rose to that of the original well before pumping began. lation of their use of ground-water since they feel the Because Wisconsin has had the fortune to possess ade- supp!y is inexhaustible. Through unregulated use of quate supplies of ground-water, little research was done ground-water, the water table in the Santa Clara Valley and few records kept of withdrawal. This contrasted to the of California dropped 90 ft. in less than 15 years. On extensive regulation practiced by states such as California Long Island, it became necessary to require approval by and Texas where water of any sort is at a premium. the state for wells whose capacity was 100,000 gallons or Recently, however, alarm has been expressed over the com- more per day. In some instances, water used for air con- paratively rapid drop in pumping levels, especially at points ditioning was returned to the ground for re-charging the of population concentration with their resultant industrial ground supply, developments such as at Milwaukee and Green Bay. 

In 1935, the total use of ground-water in the United As a result, the Wisconsin state legislature passed a bill States amounted to about 10 billion gallons a day. De- in 1945 authorizing the expenditure of funds “for ihe 
velopment was accelerated by the war, so that by 1945, purpose of investigating the underground water resources the total pumpage had nearly doubled, and there has been of the state, determining the present use and depletion no decrease in consumption since then. Both surface and thereof and recommending to the legislature such action ground-water are being used in greater quantities than may be deemed necessary to conserve these underground ever before. As the use of water approaches the limits water supplies as a public resource.” of available supply, water resources investigations will be Ground-water studies were started in February, 1946, needed with ever increasing urgency. ; under terms of a cooperative agreement between the The Wisconsin legislature has found it desirable to re- United States Geological Survey and the University of 
quire the application for a permit from the State Board Wisconsin, represented by three staff members, A. T. Lenz, of Health for the construction of every new well with Noble Clark, and State Geologist E. F. Bean. All the 

‘ 
: : oF, . capacity of 100,000 gallons or more DEE day. A Permit work has been under the immediate supervision of F. C. may be denied only if the new construction would interfere Foley, district geologist of the United States Geological with the water supply of a public utility. Although the Survey 

ground-water supply in a particular Tegion may be ade- Although some wells have extensive records, such as quate, mutual interference by adjoining wells too closely most municipal wells and those at a few forest ranger i og 
spaced may reduce the yield from each. Madison’s wells stations, the necessary material for a complete and com- originally were free flowing artesian wells in which the (please turn to paye 28) 
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by Robert Johnson e’50 

This article was written as an introduction to one of the ated. The waveguide pickup horn had to be designed 

many research projects now underway at the University. and built. The radar reflection antenna had to be con- 

There are many such activities included in the expanding verted for use as a stationary microwave antenna, and most 

programs of the Enginecring College, and excellent oppor- of the amplifier equipment in use had to ibe converted, 

tunities for graduate research are rapidly increasing. Mr. f 1 k 

Jerry Estrin, who is working on this particular experiment, rom war surplus stock. . 

has a very outstanding record. Graduating in February, The design of the prism is relatively simple. It consists 

1948, at the top of his class, he listed among his under- csemnsestacsasissaabis 

graduate activities a membership in Tau Beta Pi, the vice- et ee 3 “ 

presidency of Fta Kappa Nu, a WARF undergraduate scho- iat 8 | 

larship, and an undergraduate teaching assistantship in both is bs sd 

physics and electrical engineering. He is now a WARF re- _ : oe Oi ‘ -_ 

search assistant, and will complete the work for his Master's . 28 | @ a 

Degree this spring.—Ed. Note. te eG f vy | 

Roar at Wisconsin is a growing activity, especially Tk Siku a od s — 

in the engineering schools. One project which is of a ce = : ah UY, Bi 

great interest to both physicists and electrical engineers \ Oa. RO i 

is the microwave experiment being carried out in T-23 TERRES 

under a Wisconsin Alumni Research Foundation fellow- “eae 

ship granted to Mr. Jerry Estrin. Working under the Te : 

guidance of Professor V.C. Rideout, Mr. Estrin has built VOSS a 

an artificial dielectric prism for use in studying the be- “RSS ‘ ; 

havior of microwaves. ssn) : 

Both Mr. Estrin and Professor Rideout are shown in a4 

Figure 1 inspecting the experimental setup, which essen- : 

tially consists of the wave generator, the prism and the : 

waveguide pickup with its associated amplifier equipment. Figure 2. (Photo by Wahlin) 

Nearly all of the time spent so far on the project has been 

on the design, development, and construction of the appa- merely of many thin sheets of solid polystyrene spaced 

ratus. Even with the beginning of the project last fall, with half inch slabs of polystyrene foam. This white, 

difficulties were encountered in the design of the prism. lightweight material, which is now being used as artificial 

It had to be built precisely. No metal parts whatsoever Christmas tree snow and for many other household and 

could be used in the mounting frame, and the rotating jndustrial uses, has a dielectric constant equal to 1.02. 

table upon which it is placed had to be accurately gradu- Hence it can be used as a supporting material without 

. complicating the experimental analyses. Small disks 5/16 

inch in diameter are painted on the thin sheets of solid 

rs o “ polystyrene with a conducting silver paint. These thin 

b a) V ee sheets are then inserted between the foam spacers to form 

re : i ! | the prism. Mr. Estrin is shown in Figure 2 with one such 

’ Ve ' ; ; sheet. 
|_| 4 7 | 

4 ae a ” = io —— “ar ' Wave Guide Principles 

aaa ‘ me Pe ord The function of these disks, the behavior of micro- 

bag i ‘a : : | waves when thrown toward the prism, and the uses of the 

= “ <4 Tos = experimental results obtained from the disk prism will be 

: oll es oe better understood after a short description of the develop- 

(Photo by Wahlin) ment of its predecessor, the wave guide antenna. 

. Figure 1. . . It has long been known that radio waves with a very 

Professor Rideout and Mr. Estrin inspecting the micro- . . . 

wave prism. short wave length behave just like light waves. These 
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tadio waves may be bent, focused, reflected, dispersed, desirable shielding and matching problems. 
and diffracted in much the same manner as light waves. Delay lenses consist merely of insulated conducting ele- 
Parabolic wave guides have been used in radar installa- ments arranged to stimulate the molecular construction of 
tions, for example, to reflect these microwaves in exactly real dielectrics. These lenses therefore refract electro- 
the same way a parabolic headlight on a car reflects light magnetic waves. Such lenses are pictured in Figures 3 and 
waves from the filament into a parallel beam. 4. These two types of lens utilize conducting spheres and 

Microwave lens antennas are now constructed, on wave disks to cbtain the desired focusing effect, but ordinary 
guide principles, to focus microwaves. These lenses were plates of conducting materials have also been designed 
originally built to overcome the weight, tolerance, and and used with polarized waves. 
shielding problems encountered with reflector antennas, oo. . : . Fundamental Principles especially in the larger sizes needed for repeater or relay 

systems. The first lenses consisted of rows of conducting The theory behind the operation of these delay lenses 
plates acting as wave guides, the focusing effect being requires further development. Since the latter part of 
based on the principle that the velocity of electromagnetic the nineteenth century the behavior of very short radio 
waves is increased when they pass between two conducting waves passing through artificial dielectrics has been stud- 
plates. Hence lenses could be designed to focus these ied. Heinrich Hertz used the refraction of spark radia- 
microwaves by increasing the wave velocity at the outside tions passing through a pitch prism as one of his early 
rim of the lens. experiments. However, during the last few years, there 

Because the velocity of the microwaves can be deter- 

mined both in free space and between the wave guide ek seal . . ‘ 2 8 Cae tt testy plates, the index of refraction, n, of the lens is simply the hi <P OA ¢ 
ratio of the velocity in free space to the velocity between yi P | F : off ‘ e get eesug i Ca eel. \ SGGga4. 7. the plates. aera T| ‘ig Sg eo , oes ! 

Cale, ll Oooo eee 
Delay Lenses 7 site @06o65r°% : LL i el Sos ttloe | 

The development of these original wave guide lenses, j So Dee f  @ ioe 2 ae yan 71 
and their application to repeater station networks has > — if rf ee 2eo” aa ye 

95% ee oo Yee citing fo shown the desirability of lenses exhibiting a constant index ah te! Le & SOK ° 
‘i : : 5. Me SO 4 Re gy Mite. 4 of refraction over a large band of frequencies. This led E 5 aN we 

to the development of the so-called delay lens. This type (Photo courtesy Dr. W. E. Kock) 
of lens operates by delaying the velocity of the transmitted Figure 4. 
waves, and hence is very similar to optical lenses which Two forms of support for microwave lenses. 

also delay the light waves passing through them. . . . . 
has been an intensification of the theoretical study done The delay lenses may be constructed to have a constant ; ; : : ; 5 on this subject. Dr. W. E. Kock of Bell Laboratories has index of refraction over any desired wave band. They are . 

3 ‘ 3 5 - led in much of the work that has been done in the use light in weight and easily constructed to sufficiently accu- - we . : ; ‘ : and study of artificial dielectrics used for microwave rate tolerance to permit accurate focusing, and they possess . : 
. week fe experiments. His results have led many other researchers certain shielding advantages over reflector antennas. Re- Ge sdoae i 

: * to study the possibilities of obtaining a method whereby flectors are generally quite heavy. They require very , . : 
Z hini ti 4 dy h a prism, lens, or other device can be constructed having recise machining operations, an ey have many un- . . 5 : P BoP , y y any desired dielectric constant. This material would there- 

fore be capable of matching any impedances merely by 

ase Soe construction and. design. t 
r 1 Ordinary dielectrics such as polystyrene have been 

Ss . : . t | 1 Ps Ne used in radio lenses, and they give good broad band per- 
a r\ a formance. For the sizes required in radio relay stations, 

| | x : : . . | HQ | ~s the weight and bulk of these solid plastic dielectric lenses L A 
as : | ee x + - J was too great. As a result, metallic dielectric delay lenses 

| || \? / 3 . were designed to operate on electromagnetic waves in the 
| y I I ? a same manner as ordinary dielectrics like polystyrene, or 
| | WO pitch. 

| a a ) { The dielectric constant and index of refraction of any 
; oa is = ag ee substance is dependent upon the ease with which its mole- | SSE ; : 5 _— i ES eer cules may be polarized. A molecule is polarized when it is 

aa —- placed in an electric field and its shape distorted by the (Photo courtesy Dr. W. E. Kock) os ~ : 
redistribution of the charges within the molecule. This 

. __ Pigure:3. . distortion occurs because the plus charges in the molecule The diagram of a simple sphere array arranged in the “ ‘ c form of a lens designed to focus microwaves. are attracted to the negative portion of the surrounding 

MARCH, 1949 11



electric field, and the negative charges are pulled toward of the project have involved the construction and assembly 

the positive portion of the field. This is exactly what of all of the required equipment. The second phase will 

occurs when insulated, metallic, conducting bodies are be the experimental, data taking stage; and then there 

placed in an electric field. will remain the complex problems involved in the analysis 

If these metallic conductors are arranged in a three and interpretation of the experimental results. 

dimensional lattice structure similar to the molecular struc- The studies are to be based upon the use of the previ- 

ture of an ordinary dielectric, a lens or prismatic shaped ously mentioned artificial dielectric prism. The basic ideas 

array of these particles will exhibit the same focusing and involved in the design and operation of the prism experi- 

refraction effects observed with a similar optical system, ment are shown in Figure 5. The fundamental analogy 

or in a similar microwave setup with a true dielectric. to the optical experiments on prisms is very clear, and 

The free electrons in the metal elements composing the one of the objects of the project is to determine just 

structure oscillate under the action of the alternating where the optical similarities cease to exist. 

electromagnetic field imposed upon them. These elements A prism rather than a lens was chosen since the pris- 

thus form oscillating dipoles which function in exactly the matic array is a simpler optical system, and it is hoped 

same way as the oscillating molecular dipoles of a true that the results will have a clearer bearing on the funda- 

dielectric subjected to a radio wave. mental problems encountered. Disks are used since the 

In order to avoid any variation of the dielectric con- sphere array affects the effective permeability of the array. 

stant, two limitations are placed on the artificial arrays That is, the spheres have a dimension in the direction of 

acting as dielectric media: propagation of the electromagnetic wave. This alternating 

1) The inter-element spacing must be below the wave- magnetic field cutting the conducting sphere sets up eddy 

length of the incident wave. currents on the surface which decrease the resultant mag- 

2) The size of the elements must be small compared netic field strength, and consequently diminish the effec- 

to the minimum wavelength. tive permeability. This increases the losses in the wave 

If this is not observed, diffraction and resonance phe- passing through the prism. 

nomena will occur. Since the painted disks have no dimension in the direc- 

Dr. Kock and other researchers have done considerable tion of propagation, there are no eddy currents; hence the 

experimental work, and they have obtained much data and change in permeability is negligible. In general, the index 

some good, yet still approximate, design formulae. Mr. of refraction, n, of the dielectric is given by: 

S. B. Cohn of Speery Gyroscope has, for example, recently a \/ Er Mr 

announced a more exact mathematical treatment of arti- tere Er is the relative dielectric constant and Mr is 

ficial dielectrics. There is nevertheless much fundamental the relative permeability. If Mr is essentially constant and 

knowledge still to be obtained. equal to one, the index of refraction is simply: 
; Wisconsin Experiments — Ver 

The research work here at Wisconsin is primarily in- This greatly simplifies calculations. 

tended to be of a fundamental nature. The first phases (please turn to page 40) 
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The furnace is constructed from an army surplus search- to combine the oxygen and nitrogen present in the air 

light two meters in diameter. The substance to be heated directly into nitric oxide. 

is placed at the focal point of the concave mirror reflector In the future Trombe plans to build furnaces that will 

at the bottom of the searchlight bowl. The sun’s rays, have capacity of 200 kilowatts and to heat a volume of 

which concentrate at the focal point, produce a tempera- two or three cubic meters. 

ture in the neighborhood of 6,000 degrees Fahrenheit, Thermocouple Power 

while the surface of the mirror is hardly warm enough to Tf . ion is h h h h ik 1 
; one junction is hotter than the other, thermocouples 

warm a person’s hand! will generate electricity. We could obtain power by placing 

one junction in the sunshine and the other one in the 

shade. The voltages obtained would be only a few thou- 

suns RAYS; sandths of a volt, much too small for practical utilization. 

\ | | | A series combination of these thermocouples would result 

| in a resistance too high to be practical. The best com- 

| | | mercial material available for thermocouples will give an 

| | | efficiency of about 0.8%, under favorable atmospheric 

conditions. 

Photosynthesis 

| | Perhaps a partial answer lies with nature’s method of 

using solar energy in growing plants. The little explored 

| x r x | | field of photosynthesis holds many possible solutions. The 

N | N\ | \ | S process of photosynthesis is about 20% efficient, that is, 

j | / \ \ y the chlorophyll in the plant’s structure is able to utilize 

N | | @ \ | Ss one-fifth of the sun’s energy that falls on it. This green 

S 4 | | \ | S chlorophyll absorbs the sunlight and then passes on the 

i |/ | 4 e \ \ | S energy of the sun to the series of complex reactions that 

si 6,000°F \ S combine carbon dioxide and water to form carbohydrates. 

$ Eee Is Trees and quick-growing bushes and grasses can be grown 

NY Fe} TRACKWG Y 7 on poorer land that is not suitable for standard foods. 

Ms TUBE MIRROR : Sixty-five to seventy per cent of most woods can be con- 

Nes Oe S| verted into sugars by heating with diluted sulfuric acid 

. to 120-150 degrees C. under special conditions developed 

at the U. S. Forest Products Laboratory. This material 

can then be used for producing alcohol, which can be used 

for liquid fuel. Other cellulose materials such as corn 

OG. stalks can also be converted into alcohol at the rate of 

15 about sixty gallons per ton. New developments of the 

(Drawing from Newsweek, January 31, 1949) Fischer-Tropch synthesis of hydrocarbons strongly indi- 

Solar Furnace cate that it will be possible to convert waste organic ma- 

An interesting use of solar energy developed in France to terial into carbon monoxide and hydrogen, which can be 
obtain very high temperatures. : i 

converted into hydrocarbons and satisfactory motor fuels. 

The high temperature has enabled Trombe to melt many WIND POWER 

materials like thoria, zinconia, magnesia, alumina and ox- Wind, as a source of power, has far less potentialities 

ides of the rare earths, which before this could not be than solar energy, but at the present it is more practical. 

melted. The furnace will melt about eighty pounds of Wind has been used by man for many years to supply : 

iron in an eight hour day of sunshine while consuming power in devices such as sail boats and farmers’ windmills. 

two kilowatts. In 1941, on Grandpa’s Knob in Vermont, the first wind 

Many interesting things occur in the solar furnace that generator, to feed directly into a high voltage transmission . 

are not found in ordinary high temperature furnaces. ine, was put into operation. The generating apparatus 

Black substances melt rapidly because they absorb much yas mounted on top of a 110 foot steel tower. The wind 

of the light that hits them. White substances melt slowly power was converted into rotational energy by two massive 

because much of the light is reflected from their surface. steel blades operating in propeller fashion. The blades 

Transparent substances just don’t melt, even in the pres- were 11 feet wide, 65 feet long, and they weighed 15,300 

ence of this 6,000 degrees of temperature. Fluoride crys- pounds each. The three phase, 60 cycle generator operated. 

tals, for example, will not melt unless they are ground into 4 609 rpm, through a gearing arrangement, on 2,300 welts 

a powder. In the powder form the many sides of the and a power factor of 80%. It produced 1,000 kilowatts. 

particles absorb enough heat to melt the substance. The The substation at the base of the tower transformed the 

extreme heat of the solar furnace has made it possible (please turn to page 34) 

MARCH, 1949 15



] N by Robert Gesteland e’52 

a TENSE 

ECE 

Number one attraction on the RESEARCH campus. Here is the equipment, in- 
slate this month consists of a roar- On February 17, the second Engi- cluding an optical interferometer 
ing welcome for St. Pat. We’re all neering Research Conference was for studying flame properties, the 
glad he’s around to provide the presented in Room 105 of the M.E. Schlieren camera, Ultrasonator, and 
engine school inmates with a happy Building. The subject was the Uni- other devices used in the research. 
time now that March 17 is imminent. versity of Wisconsin Naval Research oko 
The dance in honor of St. Pat’s Laboratory, a university research 
birthday is Saturday, the 19th, in project subsidized by the Navy. Its SAE—ASAE 
Great Hall of the Memorial Union. director is Dr. O. J. Hirschfelder. Mr. C. E. Frudden, consulting 
Something doing about the beard Two main fields are currently be- engineer for Allis-Chalmers Manu- 

Browing, contest that evening too, ing studied and were briefly outlined facturing Corp. and national presi- 
according to Polygon Board. See by the men conducting the experi- dent of the Society of Automotive 
all of you there. ments. One field is that of “flame Engineers ’47-’48, presented the pro- 

The a hia ae of me ie research,” “the theory of flames and gram at a combined meeting of the 
sate @ we fale one ¢ cian cf ch transport properties”; these were the student chapters of the Society of 
BYC'S HEWsAMPFOVES VeRsION:ob the titles of the talks by Dr. Lowell Ol- Automotive Engineers and the On The Campus column. Bob Con- sew annd’De. Charles: Canes, vexpec: American Society of Agricultural 

sieny> ch 22, and John McNall, tively. The second is the field of Engineers on Tuesday, February 15. 
ee'52, will be pitching in, to help ultrasonics (high frequency sound) Mr. Frudden’s speech concerned 
Your correspondent dig up enough as applied to the diffusion and sep- tractor development and opportuni- interesting news to fill this space. avation: of tacetiala, De. James ties for engineers in this field. An 

Rk Fitzgerald _ briefly explained the interesting film entitled ‘Horses to 
field and Dr. Charles Boyd related H.P. with Tractors” was also shown. 

TRIANGLE—KHK it to the latter study. SAE is pl . field trip to th 
The Christmas holidays were the . . aS P: SRE ame tip fo te dion foe th nual Christmas semi- An interesting field which has Chevrolet plant in Janesville in the sign for the anr . ae . : formal held jointly by Triangle and entered into these studies is that of near future and is looking forward 

KHK. On December 17, 75 couples the solution of difficult problems to the Joint dinner meeting and 

danced away the evening to the mu- through automatic calculation equip- plant trip to be held with Milwau- 
sic of Al Alverson and his orchestra ment. The laboratory now has a Kee Section in May. 
at the Knights of Columbus Hall. number of hand calculators for the x ok 

Guests for the evening were Pro- simpler problems. A second method 
fessor and Mrs. P. H. Hyland and es . oe Ne the use MINING CLUB 
Professor and Mrs. V. C. Rideout. OF PERG cares; the system. ‘ : Blackhawk Lodge was the scenz Dr. Hirschfelder stated that very the Ch ae ah nenest 

of an informal party on the 12th of shortly Wisconsin will have IBM west spealees at the He ssisan tnects 
February. In keeping with the infor- equipment for the solution of much a at Wink, Club, Ei tl meee mality, the guests were requested to more difficult problems. Sometimes hove heard ma Nast’ Pde a the 

remove their shoes at the door and it has been necessary to resort to foundey ind . Th a ° to: dance: in. their stocking feet, Eniac (electronic calculating equip- arranged snviel line ip eee 

Appetites sharpened by the cold BEES of Mining Club members with the winter air were satisfied by an ample Following the discussion of the excellent dinner prepared ‘under the 
supply of cider, hot chocolate, and projects, the audience toured the supervision of Bob Hueschen and 
doughnuts. Chaperens were Mr. and laboratory, located just off Univer- His crew 
Mrs. Howard H. Buer. sity Avenue on the west end of the (please turn to page 24) 
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REFERENCE TOOLS 
by Eugene Haupt m’49 

wie the rapid advances made in engineering during information given. Standard cards are available from the 

the past century, vast amounts of printed material Library of Congress at a nominal fee. 

have become available to the engineer for his use. This Each card whether for author, title, or subject matter, 

material is stored in books, periodicals, catalogues, and contains all or part of the following information: (a) au- 
technical papers. Due to the large amount of material thor’s full name, (b) title of book, (c) library call num- 

available it is impossible and not practicable for any one ber, (d) collation information, (e) imprint data, and 

person to keep abreast with the publications in anything (f) notes. 

but a very narrow and restricted field. The question is, When searching for information on a given subject from 

then, “How can we use and find the information we books, the following procedure is suggested: 

desire?” As any engineer will frequently be drawn away 1. Check the classified subject card index, paying par- 

from his chosen field, it becomes imperative that he should ticular attention to the notes for cross-references. 

be able to find information when he wants it. 2. Examine bibliographies located by step 1. 

Books are the primary sources of information and con- 3. Consult comprehensive reference works such as hand- 

tain well established facts, information, and theories. They books, encyclopedias, treatises, and recent textbooks. 

do not contain the latest information and seldom contain Incidentally, textbooks are usually outmoded in from 

records of research, but are usually summaries of a particu- 5 to 10 years. 

lar field. 4. If more thorough coverage of the literature is de- 

Books in a library are usually grouped together accord- sired, consult the published bibliographical sources 

ing to the subject matter contained. These systems of like the “Cumulative Book Index” and the “Biblio- 
grouping are the Dewey Decimal, Library of Congress, graphical Index” to determine existence of books in 

Universal Decimal Classification, and the Bliss systems. the field. These books may be consulted at other 

These systems all involve classifying the books so that libraries, borrowed through inter-library loan, or re- 

every book had a definite location on the shelves of the produced by microfilm or photostat. 

library. By far the largest source of engineering information 

are the periodicals. These serial publications are perhaps 

(o) (») (a) the most important source of recent technical information. 

i an Snachers, / 2) They range from reviews which are critical summaries 

ee Yates, Raymond Francis, 1€95- Z within certain fields, through transactions, yearbooks, 

Atom smashers, a story of disfovery. standard journals, and popular magazines, to trade jour- 

Gh Gate a York, Didier, 21946. nals which are sources for prices, production statistics and 
/ ; (e) reports on market conditions. 

ay ake ENGT oy LEMS oy PORTE Hs ee ey These serial publications are important because they 

(a) contain information long before it reaches book form, and 

also because they contain material much too limited for 

books. They are the principal source of current informa- 

(ce) (a) eo) (e) tion practice and operational procedure. 

| \ / / Paging through periodicals does not pay unless one is 
2. Fae eae eer. seoting New York, J. Wiley, 1847. merely looking for background material or knows the 

vili, 395 p. Mus. 24 em, (a) approximate location of the material. The far more effi- 

Bibliography : p. ey cient method of consulting indexes produces much better 

results. Frequently journals issue an index to each volume, 

but more important are the organized indexing services, 

such as the following: 

1 Andustelat hygiene, bite The “Chemical Abstracts” furnish the largest source 

BEAGL BOS Spee? Arts of indexed material for engineers. Although the “Chemi- 
beni of coniereas a cal Abstracts” are published by the American Chemical 

Society principally for chemists and chemical engineers, 

The guide or index to the books in a library is the engineers in other fields will find many familiar topics 
card catalogue. Card catalogues in engineering libraries listed. In this atomic age artificial subject barriers are 

are usually divided into three parts: author index, library rapidly disappearing. “Chemical Abstracts” are handy 

subject or title index, and classified subject index. The because of their complete indexing system. Each abstract 
catalogue cards are more or less standardized in form and (please turn to page 36) 
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Sci Highlight 
by Howard Traeder m’48 

THEATER TELEVISION era. The second consists of a high- new materials are essentially electri- 

Two basically different systems of speed film processing machine and cally insulating. 

large screen television are currently the third is a conventional 35mm. The materials were developed in 

undergoing tests by the Radio Cor- theater film projector. Such a sys- the laboratories of the Philips Com- 

poration of America. One form of tem can be so integrated that the pany in the Netherlands and will be 

theater television is the direct pro- time elapsing between the appear- manufactured and marketed in this 

jection system by which kinescope ance of the image on the kinescope country by North American Philips 

images are projected through a re- and its projection on the viewing Company, Inc., under the trade 

flective optical system; the other is screen is less than one minute. mark “Ferroxcube.” 

an intermediate flea system using FROZEN FILM 

standard motion picture projection : ‘ 
“ . : oy A new photographic emulsion de- 

technique, after the kinescope im- 5 
, veloped in the Kodak Research Lab- 

ages have been photographed on \3 ies f king di — 

motion picture film. oratories fOr HaceIng) COWD 8F0 
particles is so sensitive its producers 

In the direct projection television j Z are faced with the problem of how 

system are three major elements: i | | — to prevent its pre-exposure by cos- 

the special projection kinescope ; — mic rays during shipment to research 
which is the source of the light im- eg f \ workers. The new emulsion is ap- 

age; the optical system which pro- , \ : | proximately four times as fast as 

jects the image; and the viewing i Xa On bl the company’s existing nuclear track 

screen. Although similar in many | | , A — al plates. It has successfully recorded 

ways to the direct viewing tube used | \| ——— eet electron tracks which are ten times 

in the conventional television receiv- | the ; oe ' longer than those previously cap- 

er, the kinescope produces an image “ ences e a \ tured photographically. 

of much greater brilliancy because geen rE 4 Protection of the new material 

of the higher voltage applied to it. = it Q poses quite a problem. No-sooner is 

Elements of the optical system, oes ‘ od _ 4 the new emulsion made than it be- 

based on the Schmidt astronomical peti ' a a gins to record the bombardment of 

camera, consist of a spherical mirror ee By ta cosmic rays which strike all about 

and a correcting lens. The lenses ee . . us constantly from outer space. Dr. 

are made of plastic by a cold-setting (Photo courtesy RCA) Cyril J. Staud, director of the lab- 

process. The largest system ever Direct Projection Television Unit oratories, said that “about six elec- 

built consisted of a 42-inch mirror, trons from cosmic rays strike each 

a 26-inch lens and projection kine- square centimeter of the emulsion 

scopes of either 12- or 15-inch di- FERROXCUBE every minute.” This intense barrage 

ameter, operating at 80,000 volts. Patents on three new magnetic peppers the emulsion so much in 

‘The high cost of the 42-inch mirror ferrite materials have been issued to three days’ time that, unless ade- 
system has indicated the advisability the Philips Laboratories, Inc., Irv- quately protected, it is clouded with 

of concentrating on smaller optics ington-on-Hudson, N. Y. These ma- background streaks upon develop- 

and increasing the voltage capabili- terials have unusual properties which ment. 
ties of the seven-inch projection permit a considerable reduction in Packing the emulsion in dry ice 

kinescope in order to make a com- the physical size of electrical com- for shipment may protect it, Dr. 
promise system which would be com- ponents such as inductors and trans- Staud indicated, because the emul- 

mercially successful. formers. These magnetic ferrites sion’s sensitivity is reduced at low 

The alternate system of large consist essentially of homogeneous temperatures. On arrival, it could 

screen television projection is the mixed crystals of metallic oxides be refrigerated and later permitted 

intermediate film method which con- and iron oxide and have high mag- to warm up just before exposure. 

sists of three major units. The first netic permeabilities and low rema- ROTOCHUTE 

is the television recording unit with nence and coercivity. In contrast The pilot of the future may safe- 

a high quality kinescope tube and a with the usual magnetic materials, ly escape his disabled supersonic 

special 35mm. motion picture cam- which are highly conductive, the (please turn to page 30) 
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2 @ foe, WS,” *ENGINEERING” 

YS 
. Is It a Profession? 

r= TIME TO TIME, the question arises among en- useful to man for his best interest as structures, machines, 

ineers, “Are we professional men, or are we not?” We and manufactured products.” g ? P > Pp 
affiliate with organizations we call professional societies. Calling engineering a profession, or writing editorials 

But there are some groups who do not believe that engi- about it, will not be enough. We will not be a profession i 

neering is a profession, and they offer various criteria to in fact until we are recognized as such by all groups. We 

demonstrate their point. have come a long way, but there is much yet to be done if 

_ 5 ro we are to gain this recognition. 
Webster’s dictionary describes enginering as, “The art ee 5 : sc 

i . . Engineers are usually noted for their clear thinking. 
and science by which the properties of matter and the ; : 

. . We must apply our methods of analysis to social prob- 
sources of power in nature are made useful to man in 24s ; 

: 8 lems, too, and not let prejudice or pride prevent us from 
structures, machines, and manufactured products.” When : Sea 

al . . making the best decisions. 
the broad scope of enginering as we know it today is con- : 
idered, this j kabl . d defini We must not be secretive about our work, but must en- 

sidered, this is a remarkably concise, yet adequate defini- . 
. > y ay 4 deavor to make it understandable to everyone. We should 

tion. ‘ F 
forget technical nomenclature when talking to persons oth- 

But what about this profession matter? Again, from er than engineers, and use words they can understand. 

Webster, a profession is, “The occupation . . . to which When a man does not understand, he tends to mistrust 

one devotes oneself; a calling.” Also, “The body of per- and belittle. 

sons engaged in a calling”. We must police our own group, to insure that only com- 

. + a etent engineers are allowed to serve the public, either 
Now we can begin to evaluate our position. How much P e ‘, P : « ” . tees as governmental employees or private consultants. Proper 

are we “devoted” to our work? Has it been a “calling” to : 4 ; . 
é a . and adequate registration laws will take care of this. We 

us? A “calling” suggests something high and noble; a po- . oe ee : ” a aa must discourage the use of the title “engineer” by trades- 
sition of trust and responsibility; a challenge. Do we feel ee 

men and technicians. 
that the problems of our day are a challenge, command- ‘ ; . “es Engineers as a group should demonstrate a greater in- 
ing the best of our abilities to successfully solve them? 3 : Fox . 

terest in government. The special abilities of the engi- 

In the past few decades, we have done much to “make eer permit us to correctly analyze problems, and to see 

matter and power useful to man.” We have raised the through the subterfuge so often resorted to by politicians. 
standard of living. By careful and conscientious work, we By serving on citizen’s committees, we can work for the 

have reduced suffering and death by typhoid to nil. We best interests of our community. 

have taken the burden from man’s back, we have made Almost any decision that the engineer might make has 

his house more comfortable in the face of summer heat its economic and social consequences. We must learn to 

and winter cold. know what these are, and allow for them when we choose 

Our efforts, however, have not always been so com- a course of action. If a new machine will put a man out 

pletely successful. We have constructed sleek, powerful of work, we must consider how that man can be gain- 

autos and thousands of miles of concrete ribbon to drive fully employed elsewhere. 

them on; yet we have not solved the human elements of Probably the most important interest the engineers 

traffic flow, as this combination kills nearly a hundred per- should have is in education, both general and in our own 

sons every day, and maims hundreds more. Our aircraft specialized field. We should insist upon the highest stand- 

have released man and his commerce from the ground; ards, from the grammar school to the college. We must 
but in less than fifty years air power has come to be the insist on adequate budgets and high quality teachers for 

most formidable means of waging war against our fellow these institutions, the very foundation of our way of life 

men. It is clear that we have not yet completely learned to and civilization. 

control the social consequences of our inventions. Man These suggestions may not fulfill or meet everyone’s 

is still suffering; there is our challenge. We must change criteria of professionalism, but they will surely serve “for 

that definition to, “The profession by which the properties mankind’s best interest.” Can there be a better standard? 
of matter and the sources of power in nature are made W.M.H. 
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Alumni Not 
by Al Nemetz e’50 

—M & ME— John E. Sheehan has been em- William H. Peterson is with the 

Clarence H. Loring (’24), in col- ployed by the Ralston Purina Com- Minnesota Mining and Manufac- 
laboration with R. R. Adams, has pany, Circleville, Ohio. turing Company, St. Paul, Minn. 

written a book entitled “Copper as John C. Rasmussen is with the —CE— 

an Alloying Element in Steel and Goodyear Rubber Company, Akron, Herbert B. Brown (717) died on 

Cast Iron.” Ohio. January 7 at the Wisconsin General 

Mr. Loring is now assistant direc- C. E. Downham is employed by Hospital in Madison. He was super- 

tor of the Battelle Memorial Insti- the Scott Paper Company, Chester, intendent of water works for Mil- 

tute. He is a Milwaukee man who, Pa. waukee. He had been president of 

after graduation, took his Master’s R. J. Gerlach has taken a job with the Wisconsin section of ASCE and 

degree in 1924 and his Ph.D. in the Texaco Oil Company, Lockport, of the Association of Municipal En- 

1928, after which he went to Battelle Ill. gineers. 

Memorial Institute as a metallurgist. —EE— Clement P. Lindner (’25), after 

Kenneth K. Tucker (’49) has tak- Frank K. Brainard (’08), who was many years at Vicksburg with the 

en a job with the Arcade Manufac- a member of Allis-Chalmers motor U. S. Engineers, is now at Atlanta, 

turing Company, Freeport, Ill. and engineering section since 1909, Ga., as chief engineer of the South 

J. R. Dodge (’49) is now with the died recently. Mr. Brainard was Atlantic Division of the Corps of 

Shell Oil Company, Houston, Tex. with Allis-Chalmers from 1909 until Engineers. 

J. W. Mohr (’49) has accepted a 1948, except for a period of two Boyd G. Anderson (’36), who has 

position with the Kiekhaefer Cor- years, 1915 to 1917, when he served specialized in industrial design, has 

poration, Fond du Lac, Wis. as professor of electrical engineer- been made associate partner in the 

Herschel Kaufman (736) is an ing at Marquette University. engineering firm of Amman and 

assistant blast furnace superintend- Mr. Brainard worked principally Whitney of New York and Milwau- 

ent with the Carnegie-Illinois Steel on synchronous machine design, kee. He is the chief designing engi- 

Corporation, Algonquin, Pa. especially in the field of smaller neer of the company. 

Charles D. Reiter (’48) has re- generators and motors. Ralph Gribble (’43), who has 

cently completed a portion of the Lee H. Kaiser (’40) has joined been engineer with the Kuehner 

training program of the J. I. Case the Kodak Office division of the Packing Company of Muncie, Ind., 

Company, Racine, Wis., and has Eastman Kodak Company, Roches- is returning to employment with 

been transferred to Rockford for ter, N. Y., as an attorney in the pat- Oscar Mayer and Company at Phila- 

further training. ent department. delphia. 

—ME— Roy C. Muir (’05), who managed John T. DeYoung (’49) is with 

Edward Drott, Jr. (’43), who was the General Electric’s Nucleonics the Milwaukee Road in the engineer- 

chief engineer of the Drott Manu- department, is again retiring after ing and maintenance department of 

facturing Company in Milwaukee, spending the year at Richmond, the Chicago-Terminal division. 

has moved his company to Wausau, Wash., organizing and directing this Frank L. Grisa (’49) is with North 

Wis. new department of the company. American Aviation, Inc., at Los An- 

The following 49 grads have tak- Robert W. Hacker (’49), former geles in design work. 
en the jobs indicated below: editor of the “Wisconsin Engineer,” John G. Hahn (’49) is with the 

Robert C. Meyer is now with the is now employed by General Motors Omaha Dredge and Dock Company 

Wisconsin Telephone Company in in their electromotive division. at Omaha, Nebr. 

Milwaukee, Wis. —ChE— Sylvin R. Lange (’49) is with the 
V. R. Floyd has accepted employ- The following ’49 grads have tak- Texas State Highway Department, 

ment with the Buda Company of en the jobs indicated below: Houston district. 

Harvey, Ill. William E. Ellingen is now with Arthur J. Schallock (’49) is in 

J. R. Dagenkopf has taken a job the Allis-Chalmers Manufacturing Milwaukee with the engineering firm 
with the Firestone Tire and Rubber Company, Milwaukee, Wis. of Klug and Smith. 

Company, Akron, Ohio. Robert E. Vetter is employed in Lowell J. Tooley (’49) is full- 

L. F. Koonce is in the Electro- the Mid-State Products Lab., Minne- time engineer-manager for the vil- 

Motive Division of the General Mo- sota Mining and Manufacturing lage of Shorewood Hills on the out- 

tors Company, La Grange, Ill. Company, St. Paul, Minn. skirts of Madison. 
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New electronics plant of Western Electric at Allentown, Pa. Do ia” on ee, Ne 
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Over 40 miles of pipes deliver 13 needed services to working 

This new “controlled atmosphere” plant, which locations. These are hydrogen, oxygen, nitrogen, city gas, city 
. : water, deionized water, soft water (cold, hot, cooling) high pres- 

produces electronic equipment for your telephone sure air, low pressure air, process steam and condensate return. 

service, posed many interesting problems for engi- 

neers at Western Electric—manufacturing unit of lems, the new plant is completely air conditioned, ‘ 

the Bell System. with strict control of temperature and humidity — 

For example, a speck of dust or a trace of per- sealed except for doors, and slightly pressurized to 

spiration may seriously impair the efficiency of keep out dust. 

vacuum tubes, thermistors, varistors and mercury Other “musts” in planning included proper illu- 

switches manufactured here. To meet these prob- mination for high precision work—a complex net- 
work of piping to deliver 13 needed services —a 

,  s — _ gas generating plant—a highly efficient chemical 

~— fo . waste disposal system. 

- a). —. But beyond the problems solved in helping to 

— | ce 5: . . : 
= |. — & : oe design the plant itself, Western Electric engineers 
ee, < — =... : 

| owe <a cient manufacturing layouts, machine design and 

rhe a‘ | production techniques to assure a steady flow of 

ote Ne ne OC, a ~~ = ™ highest quality electronic devices of many types. 

ee NS eS : ; 
4“ ee ae ee a This new Western Electric Plant at Allentown 

a Oe oo fw ae oy S is a measure of the ingenuity and thoroughness of 

er OW A it™ . . : j 
Mie me te 9 Western Electric engineers— electrical, mechanical, 

Assembling miniature electron tubes — typical of the high pre- industrial, civil, structural, chemical, metallurgical 
cision work at Allentown — calls for finest lighting. It is provided —who provide equipment that helps make Bell 

by a scientifically designed system containing over 13,000 fluo- . 

rescent tubes. telephone service the best on earth. 

We J EJ if | 
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“What did you do with my shirt?” When a freshman was told to give an example of three 
“I sent it to the laundry. Why?” collective pronouns, he answered, “Fly paper, waste- 
“Ye gods, woman! A whole semester of thermo was basket, and vacuum cleaner.” 

on the cuffs.” x OK * 
* * & “I call my girl Venus de Milo.” 

Even some of the brand new cars are crates, when “Why?” 
they’re packed full of peaches. “Hands off.” 

x Ok Ok kk Ok 
Co-ed: “You ought to take chloroform.” “What is your daughter working for in college, an 
Frosh: “Who teaches the course?” M.A.?” 

* # om “No, an M-R-S.” 
Geology Prof.: “What kind of a rock is this?” x * # 
Law Student: “Oh, I just took it for granite.” “Was it crowded in the Three Bells last night?” 

ee “No, not under my table, it wasn’t.” 
Just because a guy says he’ll call you up doesn’t mean * * % 

that he’ll give you a ring.” If you tell a girl time stands still when you look into 
—Thanks, L.C.L. of L.W. her eyes she’ll love you forever, but don’t ever tell one 
x that her face will stop a clock. 

Math. Prof.: “If I start at a given point on a given * x Ox 
figure and travel the entire distance around it, what will Can a dental parlor be classified as a drawing room? 
a get?” 

* * * 

Co-ed: “Chances are you'll get slapped.” In the days when the great St. Pat was still alive, two 
xe lawyers were brought before him with a petty grievance. 

He: “Why does Jean let all the boys kiss her?” “He’s a dirty shyster,” shouted one as the other retorted 
She: “She once slapped a law student who was chewing with, “He’s a liar and a cheat.” St. Pat with the wisdom 

tobacco.” and reasoning of an engineer calmly rapped with his gavel 
and said, “Now that the defendants have identified each 
other, we will proceed with the case.” 

Gil » * 
7) he gs 5 x , we Did you hear about the artist’s model who wasn’t in the 

é y) me {2 = 3 i oO nude for work? 
GEN eT b en QS ean ee | Re s S$ g 2 t’s an ill wind that shows no pretty knees, especially 

. 4 Se 5 AaAX Bp yp with the new look. 

PNP CROGG) rite mes" GF * * CC yy y Y5 07) Teshan’ 6 As the maker of bathing suits once said, “The thigh is 
ep @\e eel OG not the limit.” 
TY Ss as % Ge ee 5 = 8 2) THE E.E. WHISKEY TEST 

On . coo fe Connect 20,000 volts D.C. across a pint of the fluid. If 
Co @ Bo the current jumps it the product is poor. 
e G. oe If the current causes a precipitation of lye, tin, arsenic, 

— iron slag and alum, the whiskey is fair. 
If the liquor chases the current back into the generator, 

“I guess I should have stuck to law!” it’s darn good stuff. 
22 

THE WISCONSIN ENGINEER



, TT Pl 

| | Buy your clothes where you get service after purchase | 

ENGINEERIN | | GIN ¢ || DIDRIKSEN — 
| FRATERNITIES & SOCIETIES | CUSTOM CLOTHING CO. | 

| brings to Madison a new source of fine tailored | 
| | garments. Twenty years experience catering to | 

KEYS PINS | the tastes of Madison men and women is the | 
background of Herman Didriksen. For a per- | 

STATIONERY DANSE PROGRAMS: | fect fit—buy your tailored clothes from the man 
| CRESTED GIFTS DANCE FAVORS | | — the garment from measurement to | 

| | | | | BUY YOUR EASTER SUIT NOW | 

| ALL AT THE | MEN’S AND WOMEN’S TAILOR MADE | 
| i SUITS, COATS, SLACKS, SKIRTS, SHIRTS 

| | | WE CAN MATCH TROUSERS & SKIRTS | 

G OUR CO. | | IL. . BALF R . 1419 University Badger 1056 | 

9:00 A.M.-6:00 P.M. Dail 303 State St. F. 6860 uy | | Monday Evening until 9:00 P.M. | 

po a 
“Why the black crepe on your door? Did someone ie??— _—————————S — | 
“That’s not crepe, that’s my room mate’s towel. He’s ‘ VM aan 

a law student.” GREEN GARDENIAS C 3 ¢) ¥ ee — corsacrs \XGAy) | 
A certain law student had been having a rough time | ww Uk . | 

: i For th \\taloeeed of it for the past two years and was tempted to quit school or the \ ee 4 | 
more than once. This semester, however, he took the | 
train home for good, after going to biology and finding ENGINEERS BALL 
out that some microbes multiply by dividing. | At the 

x OK OO | | 

“Want a ride?” | HOUSE OF FLOWERS 
“No, thanks, I’m walking back from one now.” | 650 STATE ST. 5-3874 

ae sf J 

a ark Fab. 

ee a ce ME al 

eee 
(Photo by Mitchell) 

Having fun? 
(M.E. W. Armstrong and E.E. W. Schoenoff) 
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Apres a --. a7 (continued from page 16) 

a iS aI | ar ee ETA KAPPA NU 

4 Ne an Eta Kappa Nu has been rather busy this last semester. 
RN a \ Wy At a regular business meeting on January 6, 1949, the 

THE SOURCE a. es. . ve chapter elected their new officers for the coming semester, 

OFA ts | FA Za saw a very interesting movie on telephones and telephone 

ES i y om) | systems, and commenced planning their activities for this 
. 3 pecs Se z 

RIVER : mm ~ | coming year. Val Herzfeld was elected the new president, 

1S THE ots ‘sad a 7 a _ | and Merrill DeMerit, Jr., took over as vice president. The 

ie OS ie A © | other new officers elected and installed in office at this 

SOURCE OF KAM SL Z ee . meeting were William H. Nash, the recording secretary; 

Coat Cee. ANI | Roy Hyink, treasurer; Albert F. Jones, the Bridge cor- 

TY respondent, and Robert R. Johnson, the corresponding 

a = w From the headwaters region of the] secretary. Former president Robert Sagen conducted the 

SE a ees ieee wealb ot tavasal meeting until the new president was elected. William Kop- 

rubber. To Okonite researchers and independent experts penaal, the former vice president, and Erwin Bergo, the 

alike, long experience has shown that only this rubber] previous recording secretary, are both numbered among 

provides all the factors needed in top quality insulation . 

for electrical wires and cables. the January graduates in E.E. 

The Okonite Company obtains a high degree of uni- Two of the new officers are men who were initiated 

dormntey Ao, shiping: after stupment of this Premiver | into Eta Kappa Nu on December 6, 1948. At this ceremony 

Fine Para assures a long service life . . . uses it exclu- held in the Wisconsin Union building, some forty men 

eel eal eonisemueesine es and cables.| were initiated. This is one of the largest classes ever ini- 
’ » NEW oi g ¥ 

any; ¥ tiated by Theta Chapter. One of the ceremonies per- 

oe K oe NI T E SPA 9641 formed afterwards at the initiation banquet in the Ameri- 

‘ BN TS can Legion Post’s dining room was the individual intro- 

insulated wires and cables | duction of each initiate: 
Robert C. Allen, Warren J. Anderson, Walter O. Battau, Rob- 

ert E. Benway, Oscar H. Bieck, Rame W. Bull, Robert C. Boyle, 
Sylvester J. Campbell, Robert M. Cotts, Louis S. Csepella, William 
B. Drewry, Bert K. Erickson, Arthur B. Fontaine, Alden P. Hen- 

. . dricks, Robert R. Johnson, Albert F. Jones, Arthur J. Kleefisch, 
Beautiful Gifts and Arnold P. Klimke, Frederic B. Kohli, James W. Maier, Charles W. 

McMullen, William F. Meggers, Jr., Richard Mendelsohn, George 

N 1d M. Miller, Harold W. Mueller, Charles Navratil, Jr., James A. 
ovelties Novak, Robert H. Oppenheim, James Peters, David L. Picker- 

ing, William J. Plummer, Glenn L. Purdy, George D. Raeburn, 
CORSAGES Roger D. Rulsch, Edgar ©. Schoenike, Carl J. Schultz, Paul G. 

Spink, John Stark, Jr., Thomas S. Steele, and Frederick G,. Tim- 

mel. 

FOR ALL OCCASIONS The program itself was headed by an excellent steak 

dinner; and afterwards Professor H. A. Peterson, the 
’ 3 

LOU WA GNER Ss toastmaster, led the group through the evening’s activi- 

Gift and Floral Shop ties. The program included the introduction of Mr. Frank 

1313 UNIVERSITY AVE. E. Sanford who is a member of the National Advisory 

Board of Eta Kappa Nu; a welcome to the initiates by 

Robert Sagen; and the initiates’ response by Robert H. 

Oppenheim. Mr. Royce E. Johnson from Barber-Colman 

Company in Rockford, Illinois, gave the main address— 

the highlight of the evening. Mr. Johnson spoke on the 

problems confronting the graduate engineer in industry; 

afterwards he led a spirited and informal question and 

answer session in which the assembled men fired a good 

many questions for his interpretation. In one instance, 

Mr. Theron Brown, the vice president of Madison Gas 

and Electric Company, arose in answer to one question 

and pzesented some poignant ideas about engineering 

training in college. After the regular portion of the meet- 

ing was adjourned, the group broke up into small discus- 

sion sections centered around these engineers and the many 
(please turn to page 26) 
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Mercury, “messenger of the gods,” was slow compared with . 

Ultratax—which moves at the speed of light. 

This messenger 
a ° Uj if é delivers a milo, Sali your mclucntt 1 Wolds a minure yon nea with pay—at RCA van ; fox op es nce . Graduat ica i : RC, Receatly a the Library of Congress, a Eventually, when Ultrafax comes into Vie rec ee emtimaae NGA dis inguished audience saw documents commercial use, a complete Sunday paper— facturers of radio and electronic products 

flashed across Washington by a new _ every word, and every single picture—may well reece ee na ieee ay means of communication . . . and repro- Cross America in 60 seconds .. . a letter in a good flay With -onportaiter ferns duced before them in facsimile. the twinkling of an eye. vancement. Here are only five of the many Projects which offer unusual promise: 
This was Ultrafax in action—a super-fast Science at work. ceive oement and design of radio re- television communications system developed , . “ ond FI (meneine seg tit wate at RCA Laboratories. Reproductions of any Ultrafax is but one of scores of major Honk Gate and phono- mail—personal, business, or military... in. achievements pioneered at RCA Labora- © Advanced development and design of 

cluding police descriptions, fingerprints, bank tomes, This leadership in the fields of sAGuSNSH nein transmitters: RAP 
drafts, government records—can travel at Science and engineering adds oalue be. induction heating, mobile communications 
186,000 miles a second! yond price to any product or service of oe ny baa 

" RCA: ‘ i “ - sign of component, parts such as 

Material to be sent is placed before an mc TA Nea 72 eens Y aage 
teri s 

evelopment and design of new re- RCA fying spot” sean, and ‘eunsnit: im cording and producing methods. 
ed by ultra-high frequency radio signals. * © Design of receiving, power, cathode Miles away the pictures appeat ot 4 pic. Eeimples of the newest developments in ray, gas and photo tubes. fG¥E TABS wiid.ore phoioge phot Wee radio, television, and electronics may be seen Write today to National Recruiting Divi- fue © dy for tint yee inaction at RCA Exhibition Hall, 86 W. 49th | sion. RCA Victor, Camden, New Jersey, uves are ready tor printing or projection —_St., N. Y. Admission is free. Radio Corpora- Also many. opportunities for Mechanical 

in domeconds tion of America, Radio City, N.Y. 30. and Chemical Engincers and Physicists. 

RADIO CORPORATION of AMERICA 

World Leader in Radio — First in Television 
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ASME photography. The picture was well At the meeting on February 16 

The Student Branch of the Amer- presented and readily accepted by the student Branch of the American 

ican Society of Mechanical Engi- the audience as a worth-while pic- Society of Electrical Engineers had 

neers presented two interesting ture. the pleasure of hearing Dr. C. E. 

speakers in the field of Diesel en- At this same meeting the new Oetting of General Electric Corp. 

gines from the Fairbanks Morse officers for the second szmester speak on “Facts and Fancies am 

Company at their February meeting. were announced. They are: Tom Lighting for Seeing.” The meeting 

Mr. Beadle talked on “Obtaining Hubbard, president; James Austin, was held jointly with the Madison 

and Interpreting High Speed Diesel vice-president; Ben Thomas, treas- section of AIEE and the Illuminat- 

Indicator Cards” which was illus- urer; and Earl Kempka, secretary. ing Engineering Society. / 

trated with slides. Mr. Newton gave Jack McCoy, former vice-chair- 

some pertinent facts on “The Calcu- AIEE man of AIEE, is the new chairman 

lation, Testing, and Control of Tor- Mr. Carl G. Miller will pres=nt his of the group. Dick Krauss, chair- 

sional Vibrations.” He also dis- illustrated lecture, “Behind the In- man last semester, is now with Gen- 

played some torsiograph equipment strument Dial,” at the regular meet- eral Electric in Schenectady. Robert 

which is used in this type of work. ing of AIEE on March 23 a: 7:30 Dickinson was appointed to fill the 

At their January meeting ASME p.m. in room 116 of the Education vacancy in the vice-chairman post. 

presented the preview of the film and Engineering Building. The lec- THETA TAU 

“Steam for Power” currently being ture will be illustrated with black- Theta Tau, at its January meet- 

advertised by the Babcock & Wilcox board drawings and a large display ing, initiated nine new members and 

Company, having been produced by of instruments in transparent lucite elected a new slate of officers. The 

them. It presents, in color, the prog- cases. Each person attending the meeting was held at the Park Hotel 

ress made in steam operated power talk will receive a booklet on Wes- and the featured speaker of the 

plants and steam generators through ton meters. Refreshments will be evening was Prof. Dave Mack of 

the use of animation and striking served after the meeting. the Mining and Metallurgy dept. 

New initiates are: Hilbert Teske, 

* . David Zimmerman, Mark Wallesz, 

partners in creating Charles Pitt, Frank Gerschke, Rus- 

sell Roeden, Roger Thiede, Glenn 

Engineering leaders for the last 8! years have made E. Albert, and David R. Sawle. 

K & E instruments, drafting equipment and materials The fellows doing the officiating 

their partners in creating the great technical achieve- for this semester are: Donald Plautz, 

ments of America. So nearly universal is the reliance on regent; Robert St. Clair, vice-regent; 

K& E products, it is self-evident ‘hee every major engi- George Zimmerman, secr2taty; Feed 

a= neering project has been completed with the help of K&E. Anderhol 4 Fd : 

Dw = 
nderholm, treasurer; an win 

isles P Baugh, corresponding secretary. 

Surveing Eauiement , Morton O. Withey, dean of the 

oe th y 4 School of Engineering, became a2 

5 ry wes / honorary member of Xi chapter of 

y a Theta Tau, national professional 

ANG * ia Y engineering fraternity, on Saturday, 

Pig - ] February 26, at a special initiation. 

~~ yO. Ge : : The ceremonies were held at the 

: oy A : _ Union and were followed by a ban- 

. Do _ quet in honor of the new initiate. 

LS 2 Guests at the dinner included Dr. 

- ye en _ i G. A. Rohlich, faculty advisor of 

if Ae Sl ’ i the fraternity, Prof. H. A. Peterson, 

Css S fe N i og chairman of the electrical engineer- 

? Lf 3% _. ing department, and Prof. R. L. Mo- 

6d ok berly, director of the Industrial 

KEUFFEL & ESSER CO. Management Institute. Professor 

st 1867 Moberly later delivered a short, in- 

Nechicege du tony > teh spiting talk on “Personnel Relations 

San Francisco * Los Angeles * Montreal in Industry.” 
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Ry 
THAT’S WHAT ESTERON 245 IS to tough, stubborn weeds Ate FF Ny iA : eo », and woody growth. (elie a. “ee xe as Aa og) 

a SPR es DF Weed and brush control along highways, power lines and ps ee ie La oN AY ora one. 3 aa 5 ee ‘ “ge Po 5 cS a is * other utility right of ways is important. Esteron 245, a close Hook N _ ae ae Shes \ e Wah 
cousin of 2,4-D, was developed for weeds found resistant to Ir y a os ae ee : “ : ye a: ee a. that well-known compound. It is particularly effective fe te iw ae if ae ee 7 6 ‘i t y eff ie 2 ae Ny Oe, Ve. against woody growth, osage orange, gum, brambles, hickory sf ae a : fe ie oe <p < 

An unusual feature of this plant hormone-type weed killer is rs co c. : nae 
that it kills by chemical action which accelerates the normal ‘ so > = ~ ith oa _ 
growth processes, resulting in death of the plant. : 4 ie 4 oo 4 ee ‘4 ny 

é in eo a wor a, Ry The development of Esteron 245, following Esteron 44 and 4 ‘ i ew aia. | 
2,4-D, is indicative of the unceasing effort to better things — ‘ie ee. ae od 
that is characteristic of Dow research. be ee ee P 

j ; ° Dow produces more than five hundred essential chemicals 7 ° Dil 
from plants located in Michigan, Texas, California and ° 
Ontario, Canada. These include agricultural chemicals, the Een 728 oestiovs . . . -_ . in erba Dowicides (including PENTAchlorophenol—the chemical woody growth, spares 
that increases the life of wood many years) plastics, which is ablishment of good sod, 
becoming a by-word in everyday living, as well as major 
industrial and pharmaceutical chemicals. itr neers coronene etc 

— ~~ THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN  ~ Dow <i New York ¢ Boston © Philadelphia * Washington © Cleveland @ Detroit ¢ Chicago 2 = eo St. Louis * Houston © San Francisco * Los Angeles © Seattle > —O—_O Dow Chemical of Canada, Limited, Toronto, Canada creme i" (DIsPENSABLE 
| __—OGHEMICALS INDISPENSABLE = 
| [46 innustey ano Aohicucrune 
i 78 INBUSTEN AND AonicuLzuRE 
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Buy 9° ee Chrome Clad The ONLY Pencil that [f= 

fkin . i 
zB 

NO. 3 seen a rarkings easily ee — Combines these 8 Tests 
8 ° ° ° 

oF A Tapes: ight. Marke OF TES right oF POO! 8 ra went of Pencil Superiority ei 
e fo 

the surface © reel base 1. America’s ONLY 5. Uniform lead 

sunk Belen rough, flexible . nce: Ask imported draw- hardness. Bs) : 

protection extra sust resista! ing pencil. 6. Perfect repro- 8 

\ti-plated for hem: 2. Extra-dense, ductions from 

mm distributor for the 
opaque lead. pencil drawings. & 

your ¢! 3. Smudge-resistant 7. Degrees marked 8 

f graphite. on all sides. 8 

f 4. Completely 8. Fine cedar, z 

EASY TO READ MARKINGS THAT ARE DURABLE 3 grit-free. sharpens easily Bs 

Lufkin Chrome-Clad “Super Hi-Way", “Pioneer” r 7: Ask for it at your college book store or 
and “Michigan” are New and Better Chain Tapes. if tocal dealer's, or order direct. Only 

Chrome plating over rust resistant base and jeg each; $1.50 per doz. 

Coa eo tes ead PRE Aig Mare umegrags Ne 
smooth, dull, chrome-white surface. Wear a ‘and No. 1904 Artist Leads 

and corrosion resistant. Jet black figures a7, ee 6 for 60¢. k 

are easy to locate and read. Write for y Srey 

illustrated leaflet’ giving; complete details. g y 

J. S. ry U4 - 
TAPES - RULES GFKIN PRECISION TOOLS ‘ STAEOTLE inc 
The Lufkin Rule Co. Saginaw, Michigan S3} WORTH STREET NEW YORK 45, LF 

STAEDTLER SINCE 1662 

HIGGINS & | | Ground-Water... 
AMERICAN : 

/ WATERPROOF i ; : (continued from page 9) 

aa \ INDIA INK Y : prehensive study of ground-water conditions is now be- 

See nso nied in: athered. Observation wells have been established 

oo as s 8 

oe Now available with throughout the state and some have been equipped. with 

Xo avarlable wi automatic recorders to keep an accurate record of the 

pp Cork and Curved changes in water level. 

Aa Quill Stopper a A report of the results obtained from pumping tests 
a Pp at P pumping 

ie oe a) on artesian wells in the Milwaukee-Waukesha area has 

fy OR f been issued and it is expected that a more thorough report 

ty Perfected Rubber 4 on this area will be ready this spring. The eastern and 

A, Dropper Stopper ; northeastern regions of the state have been covered quite 

P thoroughly and a report on the situation at Green Bay 

SRE AS will follow. Extensive studies are being carried on in the 

Both type stonpers a ae Ee Antigo area where the use of ground-water for irrigation 

vailable on ua J « . 

waterproof black. Pica ae 1s becoming more prevalent. 

When ordering from Indications are that in general, Wisconsin is still in a 

your dealer, specify favorable position with regard to its ground-water supply. 

the eee In certain areas, however, where the demand has increased 

ry very sharply in the last few years, the water level and 
= 

Ny eo ressure show a decreasing trend. On the basis of only a 
Dal i t 4 U : P g 

HIG Gins ‘ OTE a pied i Ss three year study, it is not possible to predict accurately the 

AMERICAN INDIA INK XE y ultimate ground-water supply of the state; however, the 

IN CO., ING. ——— research program will continue until satisfactory recom- 

Noa ne im ” 
971 NINTH STREET. a Le By Memcan Pay mendations may be made to the state legislature regarding 

, BROOKLYN 15, N.Y. = ——" future regulation of the use of ground-water. 
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‘ee d thing he 7) It’s a 300 ' 
[me ws 't dress for eV 

* AE | > ZS! 
eo %, ie: ei) i a 4 —\ |, He’s a Square D Field Engineer. There 

ea. co ea are others like him in Square D branches 
-- @a , — in more than 50 principal cities of the United 
ae LOIN : a States, Canada and Mexico. These men are 

Faces 7. i 4 ' ON liaison between Square D and industrial 
a= es aS Ey America. Their full-time job is contacting 

.— ; a > 7 a ga fe EN ) industries of every type and size. It is through 
es | pm if @ o she them that we are able to do our job effec- 

ns = Af _ a Vi ‘ar tively. That job is three-fold: To design and 
\. aes i , | ta build electrical distribution and control equip- 
ve 0 N my ment in pace with present needs—to provide 

. a ty ae | 4 <7 sound counsel in the selection of the right 
4. — es sg Filia) equipment for any given application—to an- 

ant Ce Qe ticipate trends and new methods and speed H | _ : D ia ee | e _—.* their development. : te ig —_— s. . 
i ; -— ta If you have a problem in electrical distri- 

gud at : i. —, , a bution or control, call in the nearby Square D 
| a ati’ ae co Field Engineer. He makes a lot of sense in 
a ~ % \ an finding ‘‘a better way to do it.”” 

a | ' ' ' a & i. A For many years, ADVERTISEMENTS SUCH AS | ii ar : i" Ne - A THIS ONE have appeared regularly in leading business 
io.) A i - magazines. Their primary purpose is to build acceptance 

ag. ns ig \ . for Square D Field Engineers, practically all of whom come 
‘ an pe et ma to us from leading engineering schools such as yours. 

ES Pie ean, i Rijpo ny 
ft » oe — oe a “4 ay, + 

a Wok ee ~~, eet on AH 

fea ae ee — +. ee | lel lili) me iS 

ae tithe < , “ mee elites: >) <cnarcaepeamermnnn, |. meee i i 7 r SG sce ee eee ; —_— ae sees 
i _ On Nero 

ial STL e pel 
| me || DETROIT 5 MILWAUKEE 5 LOS ANGELES 

ee SQUARE D CANADA, LTD,, TORONTO, ONTARIO + SQUARE D de MEXICO, S,A., MEXICO CITY, D.F. 
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PO EES EE ee © 

"TEMPER | Chori 6 eo ee 
“TEMPERATURES 7W/CE THE =—soy_—S 
POA ae ee | ee (continued from page 18) 

RUN We nary parachute would be useless. 
Ran Ss * ; MM Me : He would be enclosed in a bullet- 
RRS. ee MM 
Sk S009, age shaped metal “capsule” with a pro- 
SSNS OE _ 
ee oot ge a peller on its tip. Developed by Gen- 

ae ee OT I 7 : ‘ 
es at 2 ge 2 eral Electric engineers, the new de- 

a 4300F 345 Qe — oS : 8 a = 4 vice, known as a “supersonic para- 

ae e. oS oe 5) chute” or “rotochute,” is designed 

ee” hy yA as Oe Ps for use in rocket research and is 

og aE es wf SAAS oe _ i capable of gently lowering delicate 

VLE ae WO -— a) research instruments to the ground 

OE ee oe a ae bas . . | from rockets fllying at altitudes as 

: : : : : rn ae / 2 | high as 100 miles. Released from a 

epee & ] — a rocket, the device slows gradually 
ze ee en : 

é x Foe PC | from supersonic speeds to about 27 
. ms oy : ne _ si P : 

7a ee ‘ oo py of, oy miles per hour by means of its 

: omen oe |. | — : whirling propeller or “vanes which 

ey _ -— «= @ act as an air brake. 

: : — a Le Although not intended for use by 

Oe : : : ' humans, the rotochute might be re- 

Industry Uses These Temperatures Today designed so that it could carry a 
i i : Ae pilot and could be fired by an ex- 

|,» + with Norton-Developed Refractories | plosive charge from a rocket. The 

' : : =—srseOeN | pilot then could guide the course of 

| res as high as 4300° F. for the sintering of the rotochute by controlling the 

' carbides . . . up to 4700° F. in the manufacture a pitch of its vanes and land with 

i ofacetylene . . . evenupto 5500°F. in éertain research | greater accuracy than is possible 

| projects . . . that’s the way industry is using heat today. | with an ordinary parachute. 

: And to handle this heat it is turning to Norton. oo Great accuracy can be obtained 

: . : : . — _ a | when the device is launched from a 

Long the acknowledged leader in the abrasive industry, | helicopter or small plane. A pack- 

| Norton is also the pioneer in the development of refrac- age can be dropped within a ten- 

\ tories for handling today’s super temperatures . . . pure fost ade 

oxide refractories of thoria, zirconia, beryllia, fused mag- oS 

nesia (MAGNORITE*) and fused alumina (ALUNDUM*). ATOM-SMASHER 
3 oS * - ee a A 3,500,000 volt electrostatic ac- 

Other types of Norton refractories are handling heat for celerator, a type of atom-smasher, is 

many industries—chemical, metal, ceramic, power generat- | under construction by the General 

ing and gas generating. = | ; . 
ing and gas g g srrademortrag 5 te OR Electric Company for the Brook: 

2 hm haven National Laboratory at Up- 

Fe ton, Long Island, N. Y. One of 

| NORTON COMPANY, WORCESTER 6, MASS. So several electro- nuclear machines 

| Behr-Manning, Troy, N. Y., is a Norton Division : : - planned for the Brookhaven atomic 

i : cs  . : = | research center, the accelerator will 

i a rrt—e—OCOCOC*CON be used for a variety of fundamen- 
Seg 2S y 

i ~~, Sal Sty a a : tal studies of the atomic nucleus. 

ie, @ ed exe ee ee | In some experiments, high-energy 

aS no eS a ae i i i 
* ae Bt BARD _F fgg see ee ss | particles from the accelerator will 

The main Worcester plant of Norton Complany-—world’s largest producer of abrasive products be employed to study the processes 
i Le of “chipping” or “splitting” atomic 

ee nuclei into fragments such as the 

| Nie? real by radioactive isotopes now widely ap- 

EERE plied in research. 

TT eee CTL ee Ie ee Though the electrostatic acceler- 

STIS Tem Lt ere Lee a ator has an output energy consider- 

LABELING MACHINES | (BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) 
(please turn to page 32) 
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eae eam YOUR BEARING NOTEBOOK 

i EN \ ® ° 
f > How TIMKEN bearings pave the way 

a may, Tes for long life in a concrete mixer 
74 i 2 a4 

Y ii | c/ y cS Keeping concrete mixers from growing old too soon is 
A i — , the aim of construction equipment builders. That’s why 

[a ethan AR they use Timken? tapered roller bearings on drum shafts, 
74 = h y driving pinions, and in the road wheels. Because Timken 

4 4 iO) bearings practically eliminate friction and keep parts in 
a 4 a & rigid alignment, wear is reduced to a minimum. 

NZ 

® t 

TIMKEN bearings | s) 
keep gears meshing smoothly — | CT ha 
This drawing illustrates how Timken bearings are J A NY IS el 

used to insure smooth operation in a concrete mixer. hg aN Dd J 4 
Because of the tapered design, Timken bearings take if RY Q, Oy 

thrust as well as radial loads. End-movement of shafts (| Ne 
is eliminated and parts are held in rigid alignment. \ 
Timken bearings carry the heaviest loads with mini- ALY 
mum shaft deflection. Gears wear longer—work better. eae 

a. Want to learn more 

a [a = TIMKEN about bearings? 
| \] y .o— : ee Some of the important engineering problems you'll 
L Hl D ee —_— face after graduation will involve bearing applica- 

sg \ | [mn TAPERED tions. If you’d like to learn more about this phase of 

\ iS) ian engineering, we’d be glad to help. For additional 
. aeey ROLLER BEARINGS information about Timken bearings and how en- 

Ss gineers use them, write today to The Timken Roller 
Bearing Company, Canton 6, Ohio. And don’t forget 

to clip this page for future reference. 

NOT JUST A BALL © NOT JUST A ROLLER ©> THE TIMKEN TAPERED ROLLER o> 
f 

BEARING TAKES RADIAL ® AND THRUST -@- LOADS OR ANY COMBINATION pe 
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Scien e corder” marks the ship’s rudder po- FRICTION SAW 

Lb ee 8 sition and compass direction, and wails 
leul deviati f h Whirling at 1,750 r.p.m., a new 

(continued from page 30) calculates any ~~ en the saw developed by U. S. Steel, makes 

abily lower than such machines as Ni Se EL eee ro) _ Pee square, burrless cuts across heavy 

the synchrotron, betatron, and cyclo- 4 fie % L a era et een structural steel at a rate of 13 feet 

tron, ie has the advantage of supply- € tvere . € tle ~ avy "OF a per minute. Its blade is a disc of 

ing high-speed atomic particles at a perimental ad “a in ha mild steel 60 inches in diameter and 

uniform energy. Measurement of a ne = su ASEINS bie is. one-half inch thick, rimmed with 

fundamental constant is vital in ie ute Leas ng say ERE SE teeth that travel 320 m.p.h. Friction 
studies of the nucleus of an atom. he whic ok es i i “a hom against hard steel generates enough 

In the case of other particle acceler- ah @; fablenmodes racro:phono: heat to melt it and the teeth carry 
ators, the velocities of individual graph, can detect an error in course it away. —PSM 

particles are not uniform, making of as little as two-tenths of a degree. 

accurate measurements difficult. The record is kept on a 12-inch- RECORD CRYSTAL 

A special building, with two-foot- wide roll of waxed paper, passing 

thick concrete walls, will be con- beneath metal points which are con- The largest nearly perfect quartz 

structed for the machine, which will nected electrically with the ship’s crystal ever produced by man was 
be housed in a 30-000-pound steel rudder and compass. Running at “grown” from a solution under heat 

tank, 18 feet long and eight feet in low speed, the instrument can make and pressure for the Army Signal 

diameter. a continuous eight-day record. with- Corps by the Brush Development 

out attention. Company of Cleveland, Ohio. Syn- 

SHIP STEERING RECORDER No permanent installations of the thetic quartz crystals ate used to con- 

A new instrument, which auto- recorder have been made aboard trol radio frequencies. They may 

matically and continuously records ship as yet. The Navy is using the end U.S. awn en mer 
a ship’s course, has been developed instruments at the present time to natural crystals from Brazil—PS 

by engineers of the General Electric check the accuracy of experimental 

Company. The “ship steering re- “automatic pilots” for ships. READ YOUR ADS 

ENGINEERING The BOOK of the YEAR 

for the engineering student interested in steam generation and related subjects 

COMBUSTION ENGINEERING is probably the selection of equipment; testing of steam generating 
most comprehensive technical book ever published by units; and operation and maintenance of equipment. 

an equipment manufacturer. Its 30-odd chapters and A full chapter is devoted to the A.S.M.E. Boiler Con- 

appendix run to well over a thousand pages and in- struction Code. The Appendix includes complete steam 
clude more than 400 illustrations and about 80 tables. tables, and a Mollier Diagram is tipped in to the back 

It is designed for the use of both engineering students cover. 

and practicing ongimeers: | , Edited by Otto de Lorenzi, Director of Education, 
Among the subjects covered in this book are: the Combustion Engineering - Superheater, Inc. Size 614 

origin and production of coal; fuels for steaming pur- by 914. 1042 pages. 

poses; fluid cycles; steam purification; feedwater; per- . . . 
formance calculations; all types of stokers; pulverized HOW TO GET IT. Although the list price of this 
fuel burning equipment; burners for liquid and gaseous book is $7.50, it is made available to engineering 
fuels; furnaces for wood refuse and bagasse; all types students at a nominal price. For particulars see the 

of stationary boilers; marine boilers; forced circulation head of your mechanical engineering department or 
boilers; electric boilers; superheaters and desuperheat- your instructor in heat power. Inquiries may also be 

ers; heat recovery equipment; drafts, fans and chimneys; addressed to the publisher. B200' 

Published by COMBUSTION ENGINEERING-SUPERHEATER, Inc. 
A Merger of Combustion Engineering Company, Inc. and The Superheater Company 

200 Madison Avenue, New York 16, N. Y. 
Ee a SSS SSS SSeS SESE SS SSE SESE SSTOSEESSE 
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“ a qi Pe TOs a ™ - a » —The resources of civilization are not yet exhausted” —wm. x. capstone 
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W h weighs | hy greater strengt weighs less and less 

CAN YOU MAKE three pounds of steel do the work of four... to size —and welds them together if desired. Finished steel 
and stay on the job longer? The answer is Yes, with alloy articles are given a harder. longer-wearing surface through 
steels—steels that are combined with small amounts of other “flame-hardening.” And carbon, in the form of electrodes. 
metals, such as chromium, vanadium, and zirconium, to makes modern electric furnaces possible... with their out- 
develop or increase desired qualities. For example, it’s the put of high quality steels. 
element, chromium, that gives the stainless nature to steel. The people of Union Carbide produce these and related 

So great is the improvement in steel, when alloy agents materials for improving steel. They produce hundreds of 
are used, that a freight car of alloy steel can w cigh 25% less, other materials for the use of science and industry —to the 
haul heavier loads, yet stay in service much longer than benefit of mankind. 
similar cars of ordinary steel. Alloy agents not only increase . a he strencth of steel, they also extend its life throuch red FREE: Ierus send you the new illustrated booklet, ays 
the strength of stecl, they also extend its life through reduc- products and Processes” which shoe hor Bir // 
tion of destructive factors such as rust, corrosion, and wear. science and industry use | CC's Allovs. Chem- oa OM, 7 : icals, Carbons, Gases and Plastics. Just write— we e The use of better materials to make steel go farther and . ane [Se 
serve longer is especially vital to all of us... with steel S/ 
mills unable to catch up, and ore supplies dwindling. | N I Oo N Ca R B T D E 

Industrial gases have a big role in steel’s better per- 
formance. too. Compressed oxygen aids in cleansing the AND CARBON CORPORATION 
molten steel... the oxy-acetylene torch cuts steel sections 30 EAST 42ND STREET UCC] NEW YORK 17, N.Y. 

—__—.—aaam>so_TTrae-marked Products of Divisions and Units include ——— —— 
E_rerromer Alloys and Metals + Haynes Sretnire Alloys *  PRest-O-Lrre Acetylene LINDE Oxygen 

BAKELITE, KRENE, VINYON, and VINYLITE Plastics + SYNTHETIC ORGANIC CHEMICALS + PYROFAX Gas 

ACHESON Electrodes + NATIONAL Carbons * PRESTONE and TREK Anti-Freezes * EVEREADY Flashlights and Batteries



ee o HEE NATURAL ENERGY 
Yee ALN ah NE NES SASSO (continued from page 15) 

Se anh ~_w bane voltage to transmission line value. The blades rotated at 

— wy RoC AN NAS <— 28.7 rpm, making the velocity of the tips 15,785 feet per 

a . * So nt ee & es % minute. Despite the variable wind velocities encountered, 
rt oe et 1S NS oy BK: pite fe v occsel 5 

« NERS ~ov D' ee = VA A the constant rotation is maintained by pitching the blades. 

‘ \ . Ne ON SS . . . 
\ ATES Ar le SS The angle between the wind direction and the flat of the 

ee Cy oS Pe 3 . : 
Wey SN gg a= blade (pitch angle), could be automatically varied over 

Vo Seek Vg sie ONE a 99 degree range. Thirty degrees is the maximum neces- 

Wg as sary for normal operation; the extra range was for experi- 

\ : Ls ‘ mental reasons. Even with this pitching device the gen- 

i“ erator can only operate between certain wind velocities. 

Rotation of the blades starts at a wind velocity of 4 mph 
PROBLEM -You're designing a taxi-cab meter. You have eneration beets at 18! inghs and die wate y tb en 

worked out the mechanism that clocks waiting time and 8 eB MPAs an § ee ag MAUS’ Pentax’ 

mileage and totals the charges. Your problem now is to out of service when the wind velocity exceeds 60 mph. 

provide a drive for the meter from some operating part of Tr, h . ided f ‘ d 

the cab—bearing in mind that the meter must be located WO: ORREr “mations! "Were! Provided: "OF, yawing an 

where the driver can read it and work the flag. How would coning. Yawing is the swinging, weather vane type of 

you do it? motion that allows the blades and generating appartus 

to remain headed into the wind at all times. Coning is 

THE SIMPLE ANSWER—Use an S.S.White power drive precautionary motion that causes the blades to move 
flexible shaft. Connect one end to a take-off on the trans- . h . : 

mission and the other to the meter. It's as simple as that—a down-wind when they are hit by a sudden gust of wind. 

single mechanical element that is easy to install and will oper- . ; . . . 

ate dependably regardless of vibration and tough usage. This generator’s first period of service continued from 

That's the way a leading taximeter manufacturer does it October 19, 1941 to February 20, 1943. During this time it 

as shown below. operated 695 hours on the line, and 192 hours off the line 

* * * on test. It generated a total of 298,240 kilowatt hours. 

i... 4 This is just one of hundreds The main shaft bearing failed at this point and could not 

© of power drive and remote be replaced immediately because of war-time shortages. 

: | mC Ns control problems to which bh 5 : “ 

| a - ihe S.§.White flexible shafts are The unit was restored to service on March 3, 1945 as a 

ee.” . ee o the simple answer. That’s why regular generating station operating on the 440,000 volt 

o at i; | every engineer should be transmission line. It remained in service until March 26, 

( oF | oe familiar with the range and 1945, operating on the line 143 hours and producing 

ge 4 scope of these ‘‘Metal i 
ae 4 Muscles"’* for mechanical 61,780 kilowatt hours of energy. One of the blades, weak- 

Po) > q bodies. ened by corrosion, broke off; and the other blade was 

oe) “Trademark Reg. U. S. Pat. Off. damaged by colliding with the tower. The unit has not, 

ie H i and elsewhere and probably will not, be restored to service again, at 

a . i eae i) — - least in its original form. 

@ \ a a New plans and designs call for a 6,500 to 7,500 kilowatt 
a , cn |}. le 
_ wteme il i generator to be mounted on a 475 foot tower. The gen- 

2 Vie =f | ere ; m — erator would be a variable speed D. C. type, thus elimi- 

_ Ura eg nating the need for pitching the blades. A. C. power 

| ‘ ya wy could be obtained by the use of a rotary converter. 

canna aaiiaicriteapemaaaamaiii Ne The variation in wind velocity is the greatest drawback 

Photo Courtesy of Pittsburgh Taximeter Co., Pittsburgh, Pa. . 5 . 

to wind power. This makes it necessary to parallel the 

| WRITE FOR BULLETIN 4501 wind generated power with that of a more stable kind. 

It is interesting to note that a wind power plant can gen- 

It gives essential facts and engineer- FSS Yom erate more kilowatt hours per year than most water power 
ing data about flexible shafts and f recets | i . : 

5 . ; f LS plants because the average wind conditions remain more 
their application. A copy is yours for bee _ 

the asking. Write today. Recession! stable from year to year than average water conditions. 

~— ee] The present condition of water power potential in Wis- 

aa j consin certainly substantiates this conclusion. Wind power 
a @ . ‘ 

SS. WHITE aie is also a better deal from the economic standpoint. The 

ome development of water power costs about $300 per kilowatt 
VISION x . ‘ 

ee ee ER es INDUSTRIAL inne _ of expected capacity, while wind power costs but $68 per 

Pune smarts + AROHUMLE SMART TOOLS + AIRCRAFT ACCESSORIES : 4 yee . . 
GMAW CUITINO AND GRINDING TOOLS - SPECIAL FORMULA RUBBERS kilowatt. A substantial utilization of wind power is quite 
wetste‘artmvoes = mussne SPCIARS = GONTAACY PLASTICS MOUDINO 
One of Americas AAAA Ondustrial Enterprises possible in the near future. 
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a i, a a ee i 
ooo Fy —", an Vat ( 2 

1 atts Naa a ey 

Most of us have, at = Fa al “4 Sl eee - 

one time or another (7) ] ‘ AA any ’ ae 
. pet ; “5 \ faa sae Re —_ La ee © a ae a a, 

ce | ee A eo on e by J. L. SINGLETON om er LO nN eae “NE » 
Vice-Pres. and Director of Sales, b a A Ne oe eae ald . 

General Machinery Division * 0 ee ee er A 
ALLIS-CHALMERS MANUFACTURING CO. sant . x) CL 7. . i 

(Graduate Training Course 1928) One of the three 80,000 kw Allis-Chalmers steam turbine generating units now in service 
—— in a big mid-western power plant. A fourth unit is being built, and a fifth is on order. 

You may be one of those men who knows 

Se anaes Giana oe oo salesman is an engineer. Engineering Many Fields Are Open 
aa I me Ss . plays a vital part in the sale of a big steam 

a 2 ¢ : ‘ . 7 
Z id. T was going into turbine, a cement plant—or even a mul- OF, maybe you'll change your mind. Re: 
__Beestraight engineering inte V-belt drive. search and development—or manufac- 
a work. But I became a . cas . turing—or design engineering may prove 

: ha salesman. ; There's a thrill in landing orders— your field. The point I want to make is, 
7 =| five noticedesince really big as such as two 115,000 HP ai) of these things are open to you at 

ie that it’s not unusual end or Hoover Dam—all of the Ajtis-Chalmers. This company is in in- 
y for Graduate Training rolls and purifiers for the world s newest timate touch with every basic industry: 

, and most modern flour mill—the world’s ining and nase lectri el A Course students at, ‘al ssor fi a mining and ore processing, electric power, 
oo Allis-Chalmers to [t'8est_axtal compressor for use IN a pulp and wood products, flour milling, 
wi change their minds supersonic wind tunnel, or volume sales steel, agriculture, public works. 

J. L. SINGLETON é . Ht » > ” * Tce : of small motors, pumps and drives. Orders 

Here, eee aatln havea way of seeking like these come through teamwork of en- The Graduate Training Course here 
outa jhes according (ois abl Rig ha gineering, manufacturing skill, high-level doesn’t hold you down. You help plan it 
times these opportunities are in fields that salesmanship and merchandising. It’s yourself, and are free to change as you go 
he had not fully understood or considered good to be a member of such a team. along. You work with engineers of na- 

before. There are so many kinds of work . we . d tional reputation—divide your time be- 
to do here that a man is almost sure to If you have ability and a leaning towar tween shops and offices—can carn ad- 

end up in work that will bring him the Sales work, you'll have plenty of chance J nceg degrees in engineering at the 
most in personal satisfaction and ad- to test and develop it at Allis-Chalmers samettiine: 

‘i acs 3 sa : 
vancement. during your Graduate Training Course. . 

cee . Then you take your place in a Coast-to- Those are some of the things that ap- 
Opportunities in Selling Coast sales organization—perhaps even _pealed to me 23 years ago. They're still 

For example—sales. Not every engineer 1 4 foreign office. good. 
is a salesman, but at Allis-Chalmers ever nessa | comerpanapennmrcimtpamat ne aa . 

® ue Paes eS at ee he 

; " bee oe: OE ea Od ae a . . . 
¢ 2 A , we ie ae ty a 4 Write for details of the Allis- 

‘4 ie pe oe OF oh Chalmers Graduate Training 1 : a ST 
& “fe Hf 3 i; ~ 7a > i x ff Course — requirements, sal- 

2) er GSS 7 “A “ag Seg ary, advantages. Representa- 
ea Ae Bf ee i ee : tives may visit your school. 

\ : ee, bs o | Watch for date. 
ey. 5 i i. 

Wes ee \ | oe ‘ oad ALLIS-CHALMERS MFG. CO. 
ON ieee 7 ( ci. : ss _. haa Milwaukee 1, Wisconsin 

ae —~ pe Sere om 1 

— | aw , . ee 
2 — Front-line man on the A-C team that designs, builds 

7 ee and sells basic machinery to all industry. (ao 

Rotary Kilns are the most gigantic of all ‘ (ac) 
machines. Allis-Chalmers has designed = od 
and built kilns up to 475 feet in length, = 
12 feet in diameter—supplies all basic 
machinery for complete cement mills and . . . . . . oD 
processing plants. One of the Big 3 in Electric Power Equipment—Biggest of All in Range of Industrial Prodsct, 
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4 fer) oe | Ate 

Ae oo Qa 7 _ yo gt A 
/ .: o backstage scene a: : oN eee, 

1 | | » ES we? oe a eT 1 ot Sabie from a new | oe 
Bed s R y i . ove * : Li i a 10 4 celestial drama i) So Me ge - , ALY ope eee. IR 

ig i . . — Playing a prominent supporting role in a new, exciting iy eee ying nen 
, | s drama of the skies is the 211/4-ton welded steel struc- 

eo Ae ture illustrated at the left. On it was mounted the 
i oe } , 200-inch mirror for the giant Mt. Palomar telescope during 
a Fi MA i4Te the delicate grinding and polishing operations. Now it is the ~  gm\ : i & 8 P 8 OP’ i" 

We |. 1 \\ { mirror’s permanent base in the world’s greatest eye. Associa- 
or A \ \ A vo tion with this pioneer scientific project is a typical example of 

x 1. & 4 @ B&W’s versatility and resourcefulness for serving industry's 
a. VAD unusual as well as ordinary needs. Through its great diversity 

‘ a * oa! of activity, B&W offers excellent career opportunities in re- 
y \ itag- search, engineering, production, sales and other vocations to 

ar | vw technical graduates. 

oa 

BABCOCK 2 WILCOX 
eC hl THE BABCOCK & WILCOX CO. 

— ea. A 85 Liberty Street, New York 6, N. Y. 

( e b 
«- No matter how big the job-| REFERENCE TOOLS 

nn (continned from page 17) 

is listed by author, subject, patent and formula indexes. 

The index refers one to columns and paragraphs of the 

abstract itself. “Chemical Abstracts” scans over a tre- 

seer on Remsen nro mendous volume of periodicals; the complete list would 

siti fill 200 pages. Naturally the latest listings are to be found 
a Fa] Bae gessencsreas in the latest index. Four 10 year indexes are available 

RR bad | El el : covering from 1907 to 1947 and subsequent annual and 

quarterly indexes are available. 
-_- 

or Ow sma The “Engineering Index” is much simpler in form and 

. . B arrangement. Originally this index was published by the 
A National Electric Product ——J7 ASME, but now is published by Engineering Index, Inc. 
will fit into your plans. See This index selects items of engineering interest from 1,300 

National Electric for a publications. Each entry including an abstract appears 

. . Or. under only one subject heading, but is linked with others 
complete line of electrical Iss ee by cross-references. Due to the excessive cost of the 

roughing-in materials. ‘fF se weekly service most libraries purchase only the annual 

a | edition which is available several months after the end 

WIRES-CABLES-CONDUIT Si j of the year. Articles are classified into general headings 

N Orr and these are then further sub-divided alphabetically. 

| T | 3 { ° The “Industrial Arts. Index” covers only 250 periodi- 

a iona ec ric cals, but does so completely rather than selectively and so 

Products LCT compares favorably with the “Engineering Index.” This 

5 index issues monthly indexes, with quarterly issues that 

eT Le te combine all of the material contained in the earlier 

(please turn to page 38) 
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Out of sight of land, miles offshore in the and products made from that oil are helping 

Gulf of Mexico, oil is now being brought meet the public’s huge demand. . 

from under the bottom of the sea. This is important news to an oil-hungry na- 

Through its subsidiary, the Stanolind Oil and tion, now and for the future. It is also a tribute 

Gas Company, Standard Oil undertook to de- to the ingenuity and skill of the Stanolind Oil 

velop this new source of oil to help fill the grow- and Gas Company men who engineered the 

ing need of Americans for petroleum products project. There are places in Standard Oil for 

of all kinds. Offshore drilling presented our other men who, in the research and operating 

technical men with brand-new problems. These departments, can help find new ways to provide 

were solved so successfully that oil hitherto more and better petroleum products. 

unavailable is beginning to flow to refineries, 

il C y Standard Oil Compan a 
(INDIANA) GT 

/ 
\ STANDARD 

AOD) 
Buss 
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(continued from page 36) TABLE ONE 

monthly issues. This index lists entries alphabetically by Variety of Headings Assigned an Article by Indexes 

subject; these entries may be duplicated under several Industrial Engr. Chemical Science 

subject headings. Possible Headings ArtsIndex Index Abstract Abstract 
“Science Abstracts” are divided into two parts: “Physics Automobile Tires ..... x x — _— 

Abstracts” and “Electrical Engineering Abstracts.” These Cords -----.---- x x Art _ 
, Elastic Modula. = — — — Are 

abstracts are monthlies, with annual author and subject Hisstici ey ‘Rex ¥ 
‘ 3 § ABLICHY, eereccmanarmes rt a rt 
indexes. These abstracts follow the Universal Decimal Modulus of Elasticity. = — _ _ _ 

Classification outlined in the frontispiece of each bound Rubber Products... — x — a2 

volume. Under this system an engineer interested in a Rubber Tires 0. 0 — Art x _— 

certain subject such as Heating and Fuels need only turn Textile Fabrics ..... x _ _ —_ 

to the entries labeled 662.6 to 662.9 each month to keep Pesctiles Sor nnnnenesccnses ~~ x sxe 
b £ d 1 s in this field Tire Fabrics —....... Art — _ ~ 

abreast of recent developments in this field. Tires oe x ieee _ 

The “Bibliographical Index” although broad in scope Tires, Automobiles — x — — _ 

contains much information related to science and tech- Tires, Rubber .. = — — _ 

nology. Many other indexes are available for use. They ~~~ . 
ll veseicced im scope avd deal only in X: Cross-reference which assisted in locating the article. 

are SEMStAaly: More Restricted: 10. SCOP! y Art: Means that specific entry was found under this heading. 
one specific field. —: Search not directly aided by this heading. 

While using indexes to periodicals, it is wise to consult Wh . ind it is al t h 
a_i : a4, ea : en using indexes, it is always necessary to searc 

periodical lists to check on the availability of any publi- tall a headi ? 4 Na h t Y | b 
— ‘ ee out all possible headings under which material may be 

cation. In searching periodical lists, the periodicals are Ly i 8 as y 
; . . : found. When entries are found that are useful, it is always 

listed alphabetically. This means the first word of the title . Il inf . . h ji i 
; : as to note all information concerning the entry on cards 

disregarding articles, or the corporate name if it is in- wise fo nore “ £ y ol 
luded in the title. A I ill clarify this, th of one sort or another. Be sure the information is com- 

Cc e nt itie. ew exam es WL clari 1s e % 

. “ : P 2 y , plete or the entry may be useless. Information should 
bold face word representing the alphabetical arrangement: | . . . saat 
T tions of the ‘Faraday’ Society; ‘Mechanical’ Engi include author, title of the article, title of the periodical, 
ransactions : - . 

. . Me 8 publication data (volume number, month, and year), and 
neering; etc. 

‘ fi ‘ 5 also the page numbers. 
When searching periodical literature, the suggestions so e ee 8 u . 

given under books are followed with the necessary re- Trade literature is also frequently helpful for first-hand 

visions. It is important to remember that again it is knowledge of current practice. But bear in mind that the 

necessary to acquire sufficient background information to trade literature 5 designed to sell the product. Likely 

search intelligently. Then the watchword is to work back- consumers will determine the type of information avail 

ward so that the most recent information is uncovered able in the literature. Frequently, though, the trade litera- 

first. It is highly probable that the search will lead to some EES will contain information in language familiar to the 

comprehensive article that will end the need for further °"8!MEET- 
searching. Experience and good judgment will dictate Trade catalogues are listed in directories such as “Thom- 

when the search has gathered sufficient material. as’ Register.” These directories will be helpful in locating 
: 4 1 

Some experience will help familiarize one with systems catalogues that may not be available on the library shelves. 

of headings and cross-references. Any index chooses one “Collective Catalogues and Directories” are available 

form or another as an active heading to conserve space, for searching out manufacturers and their products. 

with other headings under which no article is listed as ‘Sweets’ Catalog Series” is only one of the many cata- 

“see” references. These “see” references serve to guide logues for each specific trade or industry. The most com- 

the searcher to the correct or accepted heading. “See also” prehensive director is “Thomas’ Register of American 

headings, on the other hand, refer from one active heading Manufacturers.” All material in these catalogues is fur- 

to another which will provide additional data along re- nished by the individual firms and is necessarily brief due 

lated lines. . to space limitations. 

As an example, an article entitled “A Comparison of This short article is not completely comprehensive 

Some Elastic Properties of Tire Cords,” by H. Wakeman, since only a listing of indexes and catalogues would re- 

et al, “Journal of Applied Physics,” vol. 16, July 1945, quire several volumes. It is a guide to arouse reader in- 

pp. 388-401, will be illustrated. terest to the material that is easily available. 

As can be seen, there is not any standardization of head- Much of the information contained in this article is 

ings or cross-references. This table also shows the wide from an article by Mr. R. H. Whitford and Mr. J. B. 

range of headings under which pertinent material can O’Farrell appearing in the December 1948 issue of “Me- 

be found. chanical Engineering.” 
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' i | WN to the last detail SA 

cid of costly drafting room CE [ The magic of photography nn bees tet Snore 2 a : Cy 
time into a minute-quick job of u = 7h Pe S a 
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i ee oes . +cat 
ra MONT NY * ie eo General Electric is not one business, but an organization 

‘ 5 fo Bag tee peer > x of many businesses, offering opportunities in virtually all 
+ laarwad i 
gee si er: ~~ the professions. Here three G-E men brief the career- 

ad \ or ee. eh eras . ‘ 
oF rT. Se f. possibilities which the company offers to the marketing 

AOS £ LY fC specialist, the accountant, and the manufacturing trainee. 

a fe FUTURES IN MARKETING 
(so \" Ay Ce C. H. Lang (Michigan), Vice President responsible for 

» 9 Te ee 2 all sales activities of Apparatus Dept.: “I believe that the 
fF »' “Ces need for increased sales efforts to maintain the current 

| 8 — tis _ high level of business activity provides new and greater 

*s §}6 6... Ck . . opportunities in the marketing of industrial products. 
— 3 . Ve a . woe . : . 

y >... i Extensive training is offered in all phases of our marketing 

_ . & a program—selling, application and service engineering, 
_ _.» aul market analysis, and advertisinyy and sales promotion.” 

oF ee rn - - - + - 2 ae -- 

a e bas oe 

CAREER IN FINANCE af 

H. A. MacKinnon, Assistant Comptroller and member of Oe | naif 

Company Education Committee: “New products coupled ; _ 

with the company’s growth are providing excellent open- . yp 

ings in business management. Since 1919, our Business 5 aw Ve 

‘Training Course and travelling auditors staff have pro- ——_—_:_ P Vee 
: L fie 

vided direct channels through which young men have aay |e [se ee 
. : . TG % — : a 

progressed into all types of accounting and financial lag fo (a ei Ce 
management positions with General Electric.” a - ay 

a, MAAN 

eee em, —— 

Aw. 
27a" MANUFACTURING TRAINEE 

/ ee 4k Dick Saunders (Rochester): “As a member of the G-E 

‘ : ew. oe Manufacturing Leadership Program, I’m getting the know- 

a ® aq how of manufacturing through ‘personal apprenticeships’ 
a e % ‘ i i a / . to seasoned managers. These varied assignments have 

. , included sitting in on labor relations meetings, handling 

a A grievances, taking time studies, establishing production 

ran i og mae , o schedules, and operating machine tools. It’s the best mun 

ot os Sg za I know to learn the working of a complex business. 
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