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Lo — YX he ae free SS SCOTHE GOODYEAR TIRE _ | VOL.1 NO.2 fim Sy. a << & RUBBER COMPANY 
a lrl—™r CC  lcUcLvwl—=F rs ve Dy fae ih So ee 

ENGINEERS CONQUER oe oe é 
"CORD FEVER” | 2 

| 7 [is Ba Wp AKRON, OHIO-“Cord Fever” is | HATING ear 
dangerous. Not to humans, but to { . i if 
truck tires. It takes a tire out of e Poe (Ga) : 
service before it has lived a full, use- : ; ee [| ee hk 
ful life. This happens to tires made oe - - a _ . we fF FESS 

by conventional methods because Poe eect a Ae A % | 
some of the cords, due to unequal er (UT Lk. . Xe SS ak pe 

tension, do not carry their full share Clr LL lef) fee! _ A YS rm emp oo 50 
f the load. ER VAT BS IP Se 4 A (Flo) 5! of the loa ON eager, (Ag wo m See i 

Under the greater stress imposed by ( : 2 ed — . SES 
today’s faster, heavier trucks, these et : 

“loafer” cords squirm inside thetire, = 77 
and heat. The result is “Cord Fever” a Gee re: : ; 
and premature tire failure. Not only FEE ee ee eee Rr ied oad 
is “‘Cord Fever” dangerous — it’s 

expensive, particularly to operators 6-story 3-T Processor, shown here. and 26 plants in 19 foreign countries, 

of big truck fleets. Goodyear truck tires with 3-T CORD Goodyear offers a world of opportu- 

Goodyear engineers reasoned that if have been on the road for two years Pe eee 
tire cords could be tempered, like | now. Truck operators report fewer andl production sles ae Sereice 8 
steel, every cord could be controlled tire troubles and up to 30% longer P _— ° 
at the point of maximum strength tire mileage. . . For detailed information on the 
and durability. They spent months The 3-T Process is a great tribute Goodyear Management Training 
trying different combinations of to the Goodyear team of Chemical, Program leading to a rapid-advance- 
Tension, Temperature and Time. At Mechanical, Electrical, Civil and ment, promotion-from-within career 
last they came up with the revolu- Industrial Engineers—the team that at Goodyear, contact your Placement 
tionary Goodyear 3-T Process. More has helped make Goodyear the great- Officer or write : Technical Personnel, 
months of planning and design re- — est name in rubber. Dept. 806-W, The Goodyear Tire & 
sulted in the building of Goodyear’s With 26 plants in the United States Rubber Company, Akron 16, Ohio. 

Peeled = — 
oo \ =~ Goodyear Representative to Visit Campus 

S se bil oe = In the very near future, the Goodyear Representative will pay a visit to 
_ ) a your campus. He is anxious to discuss current career opportunities at 

2 en Lr | Goodyear for all specialties in engineering. You owe it to yourself to find 
ee A Te out more about the challenging opportunities and the great future at 

aS ~\ Ah | 4 \f, Goodyear. 
PP AWM @ £7 4. 

4 mN Ss Se? Web 

Ba mi There’s a world of opportunity at 

Ne os er 

Pe i THE GREATEST NAME IN RUBBER 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 

ag ere iii er ge 
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& 6 | 
i A At North American— 

vee : a Graduates, undergraduates — A North American representative will be 

TG oo on your campus soon. He will give you complete details on the hundreds 

ia eas 5 . ae af of openings these expanding fields create: Arrcrart: the Korea-famed 

iy ep di ee ee F-86 Sapre Jet, the record-smashing F-100 Super Sasre, and Airborne 

Ke = a seen uy Vehicles of the Future. Gurpep Missites: the SM-64 Navano Interconti- 
PP gs Lun phe oe ge nae Ce x a i oe a nental Guided Missile. ELecrro-MrecuanicaL Controus: fire controls, 

. ec es So ba automatic navigation systems, flight control computers — for aircraft and 

ee missiles. Encrnes: lightweight, high-thrust rocket engines for the NavaHo 

. and for other missile programs. Aromic Enrrcy: the development of 

po nuclear reactors for research, medicine and power. 
ge ; ; . 
Eo —— North American engineers work in top-level teams, share in a liberal 

halite Ss | Patent Award Program, a highly successful Suggestion Award Plan and 

Poe ———-. : many other unexcelled job benefits. 

i wa ee pe See the North American Representative at your school...or write: 

Ry ay q : boo Mr. Stevenson, Dept. 56-CM Mr. Kimbark, Dept. 9120-CM Mr. Pappin, Dept. 56-CM 
i Pe a ~~ ] Engineer Personnel Office Engineer Personnel Office Engineer Personnel Office 

+ 4 | ® a) North American Aviation North American’s Missile & North American’s 
sate - Los Angeles 45, California Control Departments Columbus Division 
oe oy . Downey, California Columbus 16, Ohio 

pk tare: hoa 

AY 
“ANS ENGINEERING AHEAD FOR A BETTER TOMORROW 

. N = ORTH MERICAN 4AVIATION, INC. 
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or 

C 5 . ; i sae i _ _ - 

2 . : oo a : 

To study the effect that various blade shapes and angles have on fluid- _ bles a visual analysis to be made of turbine blades under actual flow 
flow characteristics, the Transmission Development Group of the conditions. High-velocity water flowing through plastic-bladed nozzle 

General Motors Engineering Staff has developed a device which ena- _ also permits the taking of high-speed pictures for detailed analysis. 

H™. a General Motors engineer making a basic outstanding facilities of the world’s most successful 

4 water-flow test — but it could just as easily be a industrial corporation. 

photograph of a recent graduate in a chemical or elec- We suggest it would be a good idea for you to look into 

trical laboratory, or working with metals, or testing a the detailed manual, “Job Opportunities in General 

jet aircraft engine. Motors.” Check with your school librarian or Place- 
The point we’re stressing is — opportunities are plenti- ment Officer for a copy. 

a oa Mote different kinds of engineers here at Your Placement Officer can also help you arrange an 

zenere! Motors: interview with a GM College Representative. Or else 
For General Motors makes many different kinds of you can write us directly. 
products—motorcars, trucks, major home appliances, 

road-building equipment, Turbo-Jet airplane engines, 

Diesels, air conditioning —more things than we hope to GM Positions Now Available 

list on this page. in These Fields: 

On top of that, GM’s many manufacturing divisions are ELECTRICAL ENGINEERING 

thoroughly decentralized—which gives our younger men MECHANICAL ENGINEDRING 

a chance to work in the location of their choice—and to METALLURGICAL ENGINEERING 
work with smaller groups of experienced engineers. CHEMICAL ENGINEERING 

AERONAUTICAL ENGINEERING 
And while developing their professional careers, our INDUSTRIAL ENGINEERING 

younger engineers enjoy the security, prestige and 

GENERAL MOTORS CORPORATION 
Personnel Staff, Detroit 2, Michigan 
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BUSINESS STAFF | C 

Business Manager | over 

C. Barclay Gilpin, met’57 A great maze of television, radio, radar, and other electronic equipment surrounds 

. the top of the Empire State Building. The cover shot is the negative of a photo taken 
Advertising Manager from the observation platform. 

Robert Walter, met’57 

Staff MEMBER OF 
tat 

Alfred Hubbell, m’37 ENGINEERING COLLEGE MAGAZINES ASSOCIATED 

Caroline Karel, m’56 Chairman: 7 7 ishers’ vmmaamee : 
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University of Nebraska - sequins . 
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Charles C. Watson, Chemical en, Eee 

Engineering Entered as second class matter September 26, 1910, at the Post Office at Madison, 
“e Davidson, Civil Engineeri Wisconsin, under the Act of March 3, 1879. Acceptance for mailing at a special rate 

Brute a anal c sins i ngmeering of postage provided for in Section 1103, Act of Oct. 3, 1917, authorized Oct. 21, 1918. 
John C. Weber, Electrical 

Engineering Published monthly from October to May inclusive by the Wisconsin Engineering 
Howard B. Doke, Mechanical | Journal Association, 331 Mechanical Engineering Building, Madison 6, Wisconsin 

Drawing | Subscription Price 
G. R. Sell, Mechanical Engineering $1.25 PER YEAR . SINGLE COPY 25¢ 

David J. Mack, Mining & 

Metallurgy a 
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Spires of industry rise above the 

woods and fields of Kershaw County, 

South Carolina, where E. I. du Pont de 

Nemours & Company has built a plant 

for the production of “Orlon” acyrilic 

fiber. Below are units for recovery by es- 

sential materials for re-use in the process. 
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Cn A . 
where piping must make better ice than nature 

P 

aa. 4 ae : 

<< Pi H Net 

————rr—— “e Le : 

; fe \ _ i F : 

—_—— ler CS Dtrste™s—~S : “7 }}}}}°= 

ee  —r—t— L/h(—Ul il lrlrtrtrt~—~—OCO—OOCOCOdC«C 

ee _ 

i. ae eS SS | CO 
Ce eee ee SS See 

A dependable surface for the flashing speed of hockey at the Jarvis-built Amherst rink SES Ese t(«‘N = ae 

SSS oo 
. . See Rink builders rely on JENKINS VALVES = 5S05 | ) | 

i 
‘ i : te  ti“‘i‘i 

Modern skating rinks at sports arenas, colleges, schools, and clubs provide — ng =e xe .. = 
: * ro mee 1k fk 

a hard, flawless surface on demand. Making better ice than nature re- = ei : 1 7S 
. ie . loa ee 

quires critical valve control of hundreds of separate loops under the ice. = s = = \ Boe 

Arrested flow of the brine in even one loop could cause a dangerous io aes oo te iy ea 
“soft” channel across the surface. At any one of hundreds of critical : me yO as 
points, faulty valve operation could easily shut down an entire rink. 5 Smarties | 

Jarvis Engineering Co. of Boston, who built the Harvard, Amherst, . ee 7 |. 

St. Paul’s, and many other fine rinks, have chosen Jenkins Valves for over Hf eememennmgenninte lm | 
2 Le . . Fevmompomyye nod  .. 

80 miles of piping involved. They know that the only true economy is t ee  . 
i . sale Lemming on  — 

to install the best valves that money can buy. Other rink specialists share ! merely | lL 

their confidence in the demonstrated extra measure of efficiency and | iapeapuietg See of 
economy provided by Jenkins Valves, along with the leaders in every Seg rye sz |. 
field of construction. a 

-—<£_ i se “ s < ri : é : iB ae 4. 
The Jenkins Diamond trade mark is their reliable guide to valve peers Lelgliennd os a 

dependability, for all new installations, for all replacements. Jenkins pem—neeniae 7 S —_ | 
Bros., 100 Park Ave., New York 17. ae lO —™ 

ae 

A aoe cre te The JENKINS VALVES controlling each 
{ loop from the brine header in the St. Paul’s School 
| rink at Concord, N. H., are Fig. 1273 Bronze 

Gates with socket ends for silver brazing. These 

4 and other Jenkins Valves on lines to compressors, 
i LOOK FOR THE JENKINS DIAMOND : sae 
I pe : condensers, and pumps assure the critical control 

i since gratin q essential to efficient rink operation. 
— aC > { ee 

Jenens i i 
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ment , se a ig ey ad 4 : 

ee Se ’ , 
Graduate Engineers 

Se openings for... 

= Where do your real interests lie? ing laboratory flown by Sperry test © Aeronautical engineers 
In aircraft? Guided missiles? Arm- pilots and staffed by Sperry engi- © Electrical ‘ 
aments? Fire control systems? neers, combining technical know- ectrical engineers 

a Industrial de- how with on-the-spot application. e Electronic engineers 

velopments? « . e@ Mechanical engineers 
™ Where do you think your talents . As a Sperry engineer, you share . g 
would be most effective? In gyro- in projects such as this right from e Physicists 

scopics? Electronics? Hydrau- the start And no matter which e Technical writers 
lics? Servo mechanisms? Here at one you're in, you’re working side © Field engineers for 
Sperry, you name it—we’ve got it! by side with the top men in their lied : 
And in a practical manner that respective fields. Sound good? It applied engineering 

lets you develop fast. is good! Check your placement 

“ The helicopter you see above, office for dates when Sperry rep- 
for example, is one of many Sperry resentatives will visit your school GYROSCOPE COMPANY 
aircraft used in developing flight to give you more information... or Groat Newk. New York - : Great Neck. New 
control systems for military and write J. W. Dwyer, Sperry Gyro- ‘ meee 
commercial use. It’s literally a fly- scope Company, Section 1B5,now. DIVISION OF SPERRY RAND CORPORATION 
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CHEMISTRY: Radioactive tracers determine effectiveness of solvent extrac- 
tion in purification of germanium tetrachloride...later processed into metal. 

. ey (4 do at SYLVANIA? 
- a — 

f _ 7 _ : ii 4 __ Sylvania is one of the important names in electronics, 

_ a Vi 7 ‘ ce 2 on ~~ America’s dynamic $10 billion-plus industry. Where do physicists, 

1 4 f= « r. .. eo chemists and metallurgists fit in? Let’s look at the record: 

i . q om ~~ a oa Working as a team, these Sylvania scientists pool their individual 

“ .) eam Lo vga Fe ] contributions to create new products. For example: 

Cerh es Sd . ae | IN CHEMISTRY: Development of phosphors, semi-conductors 
: ie eo: — o oe gl kinetics of gaseous reactions, ultra-pure materials; 

eo ete oa 
PHYSICS: X-rays of metals show specific pattern for each material. They are IN PHYSICS: Physical optics, electroluminescence, mass spectre 
used to identify impurities. Here a sample is positioned for careful analysis. scopy, electron emission phenomena; 

‘ Pe onl} gst WOM re . IN METALLURGY: Powder metallurgy and the investigation of 
Bs Pr. ou i i a ae - pure metals and semi-conductors. 

; ty — Wak 
i PAS TU aa reo From research such as this have come Sylvania’s stacked 

a limes | ht ~ . 
& Vs) “ee @ ng 7 Wy ceramic tube, the pill-sized germanium transistor, traveling 

é ~ hs el _ } wave tubes, panelescent lighting, atomic reactor 

id (sa ion f fuel elements, advanced weapons systems, and others. 
aq 

— er ee if Many Sylvania developments are still unreleased. 

° ~y A. rl oo Ses : a The public hears of them tomorrow... the Sylvania team 

‘ ve a aa | =e e developed them yesterday. 

} a | font Mool a Upon graduation, you can take part in these exciting discoveries 
; « co ct ae ae . % ff * , 

METALLURGY: Rolling uranium strip for fabrication into fuel elements. Strip ot Sylvania ...working and exchanging ideas with top men . 
will be cut to length and further processed before going to reactive coolant. in your chosen field...as a valued team member, learning by doing. 

geese eaaTeni en tie one MS A ae ne Assivnivetitsarews vaviellas-your dholceofA0:zeographite 

: 5 locations. And advancement comes naturally at Sylvania... 
: Sylvania also has attractive openings ; ask the men who work there. 

: with similar opportunities for: : . 

: Electrical Engineers Ceramic Engineers ¢ Find out about Your opportunity as a Chemist, 
: Mechanical Engineers Glass Technologists $ Metallurgist or Physicist at Sylvania... today. 

5 Chemical Engineers Industrial Engineers : 

: Why not make an appointment now : yy S i LVANIA yy 

g through your College Placement Office... : 

: to discuss your career with the Sylvania :  SYLVANIA ELECTRIC PRODUCTS INC 

: representative when he visits your campus. : 1740 Broadway, New York 19, N. Y. 

Fetter eee ee rece eceveceeeseeeecccecescnseccceeccecs LIGHTING © RADIO + ELECTRONICS + TELEVISION » ATOMIC ENE’ 
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SCIENCE AND ENGINEERING 

AT LOCKHEED MISSILE SYSTEMS DIVISION 

ee 

rb Sd 
| € Agni Mrnic a ———— 

- : ™ mcd 
fe . a ie 

: : The. q 5 — meme 

ANY ae Ne si 
> if ky F | — 53 a 

oo = * =. a — Mg PN \ jue 84 38 SG < 

1 eS oN men _ 

: : Dr. Richard R. Carhart, Carl D, Lindberg, 

THE OPERATIONAL APPROACH TO RELIABILITY Reliability Staff Dept. Engineer, and 
: : p Dr. O. B. Moan evaluate the functional | 

Scientists and engineers at Lockheed Missile Systems Division and Sean ee a of 
apply an operational approach to Reliability in all phases of missile LABLISr ee Ma the electrical: Power 

/ systems research, development and operation. EP ms : 

Under the Lockheed philosophy of Reliability, scientists and engineers . ‘ 

combine their talents to study: human factors; training; design . : 

and operational safety; ground support and maintenance systems; he whe 
& eae wie y 

airborne systems reliability; statistical methods; components LUMA 

i application, including electronic, electrical, electromechanical and MISSILE SYSTEMS DIVISION 

, mechanical systems and environmental conditions. Dg 
: research and engineering staff 

Those possessing a high order of ability applicable to these : 

areas of endeavor are invited to write: EOCKHEED: AIRCRART CORPORATION 
: VAN NUYS, CALIFORNIA



. i 
se | 

~~ AAlllied 
7 a Gnas ae 

By fs ast r 

at Cbs mica 
: a — ~~ 

ne ban = \ — 

IS A COMBINATION OF SEVEN GREAT 

OPERATING DIVISIONS. 

Each stands out.in its own field of chemical manufacturing. 

Taken all together they give Allied an exceptional diversification 

of more than 3000 products—ranging from basics and intermediates 

to chemical products serving just about every. industry. 

Allied's diversity of operations is made possible by a broad and 

comprehensive research program. The Central Research Laboratory 

works closely with 11 divisional research laboratories to 

develop new and better products and to improve processes. 

Because Allied starts with basic chemicals, the avenues of research ae: 

Open in every direction. This means better opportunities for a wide Vcd 

range of talents in the most promising fields of chemistry. 

o* SOy 
TTD SOLVAY, hy \ 

wh NAH 3 
ee : SNA 

61 BROADWAY, NEW YORK 6, N. Y. 

BARRETT DIVISION GENERAL CHEMICAL DIVISION MUTUAL CHEMICAL DIVISION 

‘ Coal-Tar Chemicals, Resins, Plastics Sulfuric and Other Commercial Acids, Sodium Bichromate, Sodium Chro- 

and Plasticizers, Roofing, Insulating Alums, Phosphates, Sodium Com- mate, Potassium Bichromate, Chro- 
Board and other Building Products, pounds, “Genetrons” and other mic Acid, “Koreon,"’ and other 

Bituminous Road Materials, Pipe- Fluorine Compounds, Reagent and chromium chemicals. 

line Enamels, Wood Preservatives, Laboratory Chemicals, Insecticides 

Industrial Pitches. and Fungicides. 

i NATIONAL ANILINE DIVISION NITROGEN DIVISION SEMET-SOLVAY DIVISION SOLVAY PROCESS DIVISION | 

Dyestuffs and Certified Food Anhydrous Ammonia, Nitrogen Coke and By-Products, Coal, Gas Alkalis, Chlorine, Calcium 

Colors, Industrial Intermediates, Solutions, Urea, Fertilizer Mate- Producing Apparatus, Wilputte Chloride, Ammonium and Potas- 

i Synthetic Detergents, Pharma- rials, Nitrate of Soda, Methanol, Coke Ovens, A-C Polyethylenes. sium Compounds, Alkali Cleans- 

\ ceuticals, caprolan Nylon Fiber, Formaldehyde, Ethylene Oxide ers, Chlorinated Hydrocarbons. 

\ and Glycol, Ethanolamines. / 
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ZIRCONIUM— 
Suddenly Strategic 

NUCLEAR REACTOR TECHNOLOGY HAS TRANSFORMED A LABORATORY 
CURIOSITY INTO A STRATEGIC ELEMENT IN THE METALLURGY FIELD 

by Dick Kott, ch 57 

The coming of the atomic age has necessitated the controlled by inserting neutron absorbing cadmium 
exploration of fascinating chemistry of the less known _ rods. 
elements. These elements, thought twenty years ago to There are several stringent demands placed on the 
be useless contaminants of more desirable elements, structural material used for nuclear reactors, and zir- 

are now important, and, perhaps, in the future, indis- conium satisfies most of these demands. 
pensable to each human being. Zirconium is relatively transparent to neutrons; that 

A typical example of this is the explosive develop- is, it doesnt’ readily absorb neutrons for fissionable 

ment of zirconium, ten years ago a relatively unimpor- Processes. In the language of the nuclear engineer, 
tant, unheard of metal. In 1945 the total United States Zirconium is said to have a low thermal neutron cross 

production of zirconium was twenty pounds per year, section. The unit of nuclear cross section measurement 

and it retailed at 300 dollars per pound. Its chief use is the barn, 1x10** square centimeters. Zirconium has 
was as a “getter” in small scale electronic devices. In 4 low cross section vaue of 0.18 barns as contrasted 

1948 Dr. Kaufmann, Massachusetts Institute of Tech- With a rate of 18-8 stainless steel, 3 barns. 
nology, and Dr. Wigner, Atomic Energy Commission, One can see why this low cross section value is im- 

discovered that zirconium would make an excellent portant by looking at an example of a large scale, long 

structural material for long range thermal nuclear ‘ange power reactor which utilizes plutonium as a 
reactors. This discovery led to much research on puri- fuel. Assume that ninety-five neutrons are produced for 

fication and economic production of zirconium; so that 
the present rate of production is seventy-five tons per [7 ™=—™ : a 

year and the cost is ten to fifteen dollars per pound. [33 i i ae 
The technology of this former laboratory curiosity has i Hi i 
skyrocketed until now it is more advanced than that of [qi mtn 1 if ee a Fi 

many of the common metals known and used for — ps a3 oF ——| |, on é 

centuries. tog _~ q 4 | A | | 
: : : : . eg rN 1 _ cd L | oy i 7 

To see why zirconium is an attractive structural |} > re ee —" iL 

material for long range thermal power reactors, an | 4 , Ey. a 8 ea pesos Mae a iy a 3 4 

outline of the fundamental components of a reactor, bo Mi & Oy wn) as bt % i 
its operation, and purpose is presented. pe 4, | | j be i 

The purpose of the power reactor is to liberate Pal ‘feat iy A hea a ay 

energy as heat resulting from the fission of nuclear _@ A ; aie | ae | ee 1 i 

fuel. Nuclear fissions produce neutrons, and the rate POY 174 Ra H ER ii 
of producing power is proportional to the rate of fey J Oe af | 4 a d an 

fissioning. lee q- . rd ps ; 

Let us see just how a reactor works. The naturally 7% Wa ‘ i | 4 ' 1 Mi 

occurring U*** contained in aluminum cans, is inserted 7 4 Hi 4 io i ey e ena oe : 

in rod form into a core of graphite blocks along with 2 es 4 2} eel ca || : | ate ' 
a source material like U***. This core is surrounded by # gillian = 2) ey cans i‘ 
a structural material like zirconium which acts as a i be a eae 
mirror to reflect escaping neutrons into the core where a ge eS 4 ak boa ; 

they can be used again to produce more fissions and eo se aed ae va - 

thus increase the efficiency of the reactor. Around be eS a : Ss Si 
this neutron “mirror” is a thick protecting shield of ie, ; 
lead and concrete to shield operating personnel from , ec teay WW EHLAEHBHE ENEISEER 
dangerous radiations. The rate of producting power is Zirconium bars in the process of formation. 
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ae a Structural materials must also be able to withstand 

a a the severe mechanical stresses and temperatures cre- 
i oo or = ated by thermal reactors. Zirconium also suffices here. 
oe —- ig a om | ‘ t It has a very high melting point of 3325°F. However, 

. sath: ‘plete a . its high melting point is deceptive since zirconium 
ao Vi Pee bo - undergoes a structural transformation at 1600°F which 
aa, va ee 4 results in less desirable mechanical properties. Even 

io , 1 Ha a _ _ though zirconium has a hexagonal crystal structure 
ae “ak it hi <i which usually indicates low ductility, it is very tough 

ae L nM ie a and ductile and can be reduced 99% by cold rolling. 
| i 4 Tee fe It retains this ductility down to the temperature of 

- es \ ia Oe - i liquid nitrogen. This ductility makes zirconium a 
aS oe Folate = a favorable material to use where there is a high tem- 

ae fa perature differential as is the case in many sections 
~~ : oy ae : bs of thermal reactors. The modulus of elasticity of zir- 

ro) ee e ane conium is slightly higher than that of aluminum, and 
ae a a Ay in the pure, soft condition, zirconium’s tensile strength 

Pet approaches that of brass alloys. Zirconium has a 

oe oe ! eS ae strength to weight ratio better than that of normalized 

—Photos courtesy Westinghouse Engineer 7 
Newly made Zirconium bars bet a steam cleaning a . 

(top). In the giant vacuum tank (left) Zirconium ein 

parts are welded for use in atomic reactors. 2 ae > at \ 

Re = oss , : ow % 

eon ean ww 
each 100 atoms fissioned. Suppose that the structural | Az i, ) Ae Las 
material like zirconium has a low neutron cross section ; | A] i i IN 7 y 2 

of about 0.2 barns so that it parasitically absorbs one ey ; oe — | iD 
neutron. This leaves ninety-four neutrons for effecting “ : oJ ea - | 

new fissions; hence il = 0.94 is the regenerative ae E a | 
‘ a | : ie 

efficiency of this reactor. Now suppose that this same a Ty aete 
reactor is construed with 18-8 stainless steel having a ~ 5 . re | 
cross section of 3.0 barns which corresponds to an Sa ; 4 | 

absorption of fifteen neutrons to give a regenerative | Ben ud - | 

efficiency of 0.80. From the regenerative efficiencies 
the utilization of the atomic fuel was calculated to be medium carbon steel but less than those of titanium, 
twelve per cent and three and one half per cent : : lumi Il 

respectively for the above cases. For a long range ves ws vowel ni sovalant 2 oat tal G66 d 
power reactor the saving of eight and one half per hi ieee . ten ve ocity, Aquid. metal coolants. ane 

cent in nuclear fuel costs is evident and can be seen “8 temperatures ‘inconclear meactons,..siracharal mate- 
. rials must be extremely corrosion resistant if mainte- 

to depend solely upon the cross section of the struc- d radiation dancer f leaks to be mini- 
tural mndterdall nance and radiation danger from leaks are to be mini 

mized. Pure zirconium is extremely corrosion resistant 
If low cross section materials like zirconium weren't and is affected only by hydrofluoric, concentrated sul- 

used, enrichment of the reactor fuel would be needed  furic, and phosphoric acids. Zirconium’s resistance to 
to attain a given power level. In addition, parasitic bases, salts, and liquid alkali metals at high tempera- 

absorption by metals of higher cross sections results tures is amazing, and in most cases where there is 
in the formation fo radioactive isotopes and transmuted corrosion it is usually limited to tarnishing and surface 
elements. In some cases these transmuted elements embrittlement. In overall resistance to acids, bases, and 

may produce undesirable alloying effects on the struc- _ salts, zirconium is matched only by the precious metals. 
tural material. This may result in corrosion and fouling The problems of the metallurgy of this atomic age 

of the equipment. Parasitic absorption also increases metal center around its production, refinement, and 
the danger of radiation from members when they are _ purification, not its supply. Zirconium is obtained from 
removed from the reactor for repair. This necessitates the silicate, zircon, which is present in weathered gran- 
shielding and increases the waiting time before repairs ite beds, beach sands, and stream beds. Zirconium is 
can be safely undertaken. These troubles can be mini- _ the eleventh most plentiful element in the earth’s crust, 
mized by the use of low cross section materials like and its natural sources are non-strategically located. 
zirconium, The abundant sands of the Florida Peninsula and Ore- 
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gon coast along with the gold placer gravels of Califor- This discrepancy was caused by the presence of a 1.5% 
nia and Idaho are the chief sources in the United to 3% impurity of hafnium which has a cross section 

States and show no signs of depletion. The rest of the of 115 barns, Removal of this hafnium proved to be as 
world obtains their raw materials from the placer-tin difficult as the separation of isotopes, but a process was 
sands of Malaya and Japan, and from the Baddelyte finally developed, and is still classified information. 
obtained from the diamond bearing sands of Brazil Before the atomic age, the huge affinity of zirconium 

and Australia. for gases was put to use in vacuum tubes as a “getter” 
The first step in separation is the concentration of to secure a good vacuum and increase the tube life. 

the ore which is usually done by various methods of Little was it suspected that this property would prove 
gravity screening, flotation, and electrostatic separa- to be such a nuisance in the development of the Mark 
tion. This process brings the concentration of the zir- I. It was discovered that as little as 0.05% nitrogen, 
conium bearing minerals up to 65%. oxygen, or hydrogen seriously damaged the corrosion 

The concentrate is intimately mixed with graphite resistance of zirconium thus making it a necessity to 

and heated in a resistor furnace to produce the carbide keep these three to a minimum. Nitrogen is probably 
which in turn is heated with an excess of chlorine to the worst impurity; hence any fabrication process 
form the zirconium tetrachloride gas along with silicon which raises the temperature of the zirconium above 
tetrachloride. This mixture of gases is passed through 300°C such as welding or heat treating must be done 

a condenser where the zirconium tetrachloride solidi- in a vacuum or inert atmosphere to prevent this absorp- 
fies while the more volatile silicon tetrachloride is tion of nitrogen. Later it was discovered that the 
vented. The zirconium tetrachloride containing ferric nitrogen present in steam caused serious corrosion 
chloride and some unreacted zircon along with Al, problems with the Mark I reactor; hence very thor- 

Mn, Mg, Cu, Ca, and Hf is purified from everything ough de-aerating procedures were developed. 

except hafnium, by sublimation in a _hydrogen- Gaseous impurities also affect the mechanical and 

atmosphere furnace. The removal of hafnium will be metallurgical properties of zirconium. Traces of oxy- 
discussed later. gen drastically decrease its ductility and therefore have 

Previously the pure metal had been produced by to be removed along with nitrogen and other gaseous 
the deBoer process in which the crude metal was impurities. Heat treatment affects the ductility of zir- 

refined by thermal decomposition of zirconium tetra- conium to some extent. When the metal is cooled in 
iodide, resulting in the deposition of pure zirconium air from 600°F, it gets brittle, but when it is quenched, 

on a fine filament of zirconium wire. This produces a it remains ductile. This is the result of the absorption 

very pure metal called “crystal bar” zirconium which of minute amounts of hydrogen and can be corrected 
is extremely expensive and previously was the only by vacuum annealing. 
type used for reactor construction. However, the more Even with corrosion producing materials absent, cor- 

efficient, cheaper Kroll process, developed by W. J. rosion of zirconium still continued. After much research 

Kroll and his associates at the United States Bureau it was concluded that this corrosion was caused by 

of Mines, has been perfected and is now used for the machining stresses produced in the surface layers 

almost all commercial production of zirconium. In the of the metal, but high temperature annealing was out 
Kroll process, the purified zirconium tetrachloride in (Continued on page 48) 
vapor form, is passed over a bath of 

molten magnesium resulting in the forma- Ingots of zirconium are rolled in the precision mill pictured. 
tion of pure zirconium metal and mag- —Courtesy Westinghouse Engineer 

nesium chloride. The excess magnesium P eee 9g a 
and magnesium chloride are removed in ea | , pail ae oe e ‘ 

a vacuum furnace leaving the sponge | | * ‘@ ey a oe 
zirconium metal. ; tg ' bah. =| Do 7 a 

Like any other newly developing prod- a ; | eo” CL as 
uct, zirconium has had its problems. ; @ 4 i fa oe \ i “aa ae 
These problems clearly showed up in the ?} Vex It iF, on 7 

_ ae, a “es ye 6 P Le se 
use and development of this wonder PrgN yy gy = 4 i di wy 
metal in the power reactor of the atomic ) Het ee wa) ¢y f | om | . 
submarine, Nautilus. The largest source 7. ! ak = | ep eg 
of trouble proved to be minute amounts (7. | Wit CNS - 4 |) 
of impurities : oo WARS oe iB a a purities. ¢ of at el ] f+ wee 

For example, the true thermal neutron [RNS \ ‘qa a, Ow: Lk a, | a 

_ cross section of pure zirconium wasn’t | eMieee — ~. y fal ddan 
always known. During the winter of 1947, fq — ye 3 Ne ad » a q dese 
Pomerance and Feldman at Oak Ridge § 7 a we Bes a ioe | 
discovered that the neutron cross section aie | P| ag | Pa | 
value was 0.18 barns instead of 3.5 barns. ' an” oe —— ll BR _ i be ae 
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@ 

or the beginner 
INTERESTED IN BUILDING YOUR OWN HI-FIDELITY PHONO- 

GRAPH? HERE’S A GOOD BACKGROUND ARTICLE FOR YOU 

by Bob Nichols, e’58 

There has been a tremendous growth in the interest The signal sources may consist of an FM tuner, tape 
in hi-fidelity in recent years. This increased interest in recorder, microphone, or a record player. The most 

hi-fi, as it is popularly called, has resulted in some common in the hi-fi systems are the FM_ tuner 
controversy as to exactly what constitutes hi-fi. Some and the record player, although the tape recorder is 
people insist that a whole array of equipment is neces- gaining in popularity because it can be adapted to 
sary for the true reproduction of sound; others claim many different uses. The FM tuner is especially well 

that the equipment included in the popular portable suited to use in hi-fi sets because it reproduces sound 
hi-fi sets is all that is necessary for top-notch reproduc- much more accurately than the usual AM receiver. The 
tion of sound; and still others insist that any equipment _ hi-fi set should have a range of almost ten octaves and 

better than a child’s record player is good enough to the tuner will handle this range, providing the trans- 
play records on. mitting FM station delivers a signal carrying 10 octaves, 

The question of what constitutes a good hi-fi system while an AM receiver can handle only the lower five to 
can't be answered in one simple statement. The main seven octaves of this range. Of course, another well 
difference between hi-fi sets and other systems is the known advantage of the FM set is that it is free from 
quality of the components; the big question being — static. The FM tuner, which needs an amplifier and a 

whether or not the added cost of higher quality com- speaker to make the sound audible, is nearly always 
ponents is worth the better fidelity and tone. Certainly _ better in the reproduction of sound than is the common 
there is a point beyond which the added cost is not AM-FM receiver. 
justified, at least to most people. For example, mount- The other signal producer which is common in hi-fi 
ing a turntable on a 100 pound block of wood and _ sets is the phonograph or record changer. Unless a good 
then mounting the block on a shock mount in order record changer is chosen, unpleasant noises may arise 

that a few vibrations will not distort the final sound in this piece of equipment. The heart of the changer 

would seem unnecessary and extravagant under most is the motor driving the turntable upon which the 

conditions. record is played. Cheaper, two pole induction motors 
An analysis of the basic components of a hi-fi system receive an impulse every half revolution. This alternat- 

will enable one to judge better the quality of any given ing pulsation and coasting can cause a wowing sound. 

system. The typical hi-fi system may be broken down Four pole induction type motors receive an impulse 

into three major sections—the signal sources, the ampli- every 90 degrees and this higher pulsing frequency 
fier, and the speaker. helps to smooth out the running of the turntable. An- 

other difficulty met in the using 
A schematic layout of the minimum requirements for a hi-fi set. of any induction type motor is 

SPEAKER that the power company is not 

anne always able to keep the voltage 

@ constant, which means that the 

speed of the motor will vary 

somewhat. The best motors are 

of the hysteresis synchronous type 

which depends upon the fre- 
ty quency of the current to control 

v S its speed. Also, a heavy turntable 

acts as a flywheel to help smooth 
out the running. Most turntables 

=< PHONO Si ae are made of stamped sheet metal, 

( fl Za ad 4) =() which might be weighted, while / 
CcCSe ae the high class turntables are of 

SN cast metal which has been ma- 

chined accurately. Incidentally, 
AMPLIFIER 

RADIO TUNER the turntable should be of some 
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anti-magnetic material if a magnetic cartridge is to ea Sth ne os 
be used. | fan Veo : 

Good records deserve special care. One of the easiest _W AY 

ways to ruin a good record is to use a cheap, worn-out Ut \'\ ; 

needle; it is much less expensive in the long run to buy WM \ A We oe \\ 
a good needle. Of these, the diamond needle is by far ol cg ( iw 
the best with the sapphire and osmium needles running a \ q / 

a poor second and third respectively. A good diamond WwW i 7 

needle will pay for itself by the care given to your ow \ i Wy, 
records and the time that they last. If records of all NS, Vo: 

three speeds are to be played, a dual needle will be  N/ 
needed as the 78 RPM record has a groove three times = oe 
as wide as the 45 and 3314, RPM records. A double cone, single coil speaker 

As the needle vibrates, it imposes stresses upon a that is used widely in medium 
cartridge in the record player tone arm. This cartridge priced (hi) installations: 

can be one of several types, the most common form behind the other. A common fault of many radios is 
being the crystal. The crystal produces a small voltage that they are not capable of reproducing the entire 

in proportion to the magnitude of the stress on the audio range. This means a cutting off of the higher and 
crystal. The crystal cartridges are good, but each crystal lower frequencies so necessary if the sound is to be 
is different and they are affected by extreme conditions complete. Amplifiers, in addition to being able to re- 

of temperature and humidity. The ceramic cartridge is produce the entire audio range, should be able to 

similar to the crystal except that it is not affected by yeproduce sounds of a much higher frequency than the 
extreme conditions of temperature and humidity. A human ear can detect. This is necessary in order that 
more recently perfected development is the magnetic these higher frequencies may combine to produce 
cartridge. In this cartridge, the vibrations of the needle pleasing overtones which are in the range of the human 

cut magnetic lines of force to produce a small voltage. ear. Also, an amplifier should have plenty of power. 

Since the voltage generated by the magnetic cartridge While only a few watts of power are necessary most 

is too low to be used in regular amplifiers, a preampli- of the time, a larger amount is required when sudden 
fier is required. The magnetic cartridge is able to strains are put on the amplifier such as during a loud 
handle all of the frequencies necessary for good hi-fi clash of drums or other percussion instruments. In such 

reproduction with less distortion than most other instances, the power of the amplifier may be exceeded 

cartridges. and the amplifier will be blocked for an instant. This 
Many people become confused by the different types blocking is difficult to detect, but after a time it will 

and speeds of records on the market and wonder if all cause listening fatigue due to ear strain caused by 

can be used on a hi-fi changer. The older 78 RPM _ listening for a sound which doesn’t exist. 
records are not suitable for hi-fi systems as they are The preamplifier also deserves some mention since it 
the source of much scratching. The phonographs made must be used with the commonly used low output 

for these records eliminate the scratching noise by cut- magnetic cartridge. The magnetic cartridges have an 
ting out all frequencies above about 8000 cycles per output of only a few milli-volts, which is not enough 

second (cps). Most of the truly hi-fidelity records are to actuate an amplifier. Another function of the pre- 
recorded at 331/; RPM on the “long play” albums. There amplifier is that of a compensator. Since the width of 
are also some good quality 45’s out, but the 78’s are the record groove is constant below 500 cps in order 
rapidly becoming obsolete. (This is not because 78 not to break into the next groove, some of the lower 
RPM is no good for hi-fi, but is true because of the frequencies are not reproduced. The constant width of 
economy achieved by recording at 3314 RPM). It is the groove below 500 cps is achieved by reducing the 
important to shop carefully for records as a hi-fi set amplitude of the signal in p.oportion to tac decrease in 
cannot perform without hi-fi records. frequency when the record is recorded. The preampli- 

The second major part of the hi-fi system is the fier compensates for the bass response by boosting low 

amplifier. The amplifier is the heart of the hi-fi system. frequencies at a rate exactly opposite to the way they 

The job of the amplifier is to take the low voltage were recorded. 
input of the cartridge and build it up so that it may The final major part of the hi-fi system is the speaker. 

be fed into a speaker. The amplifier must do this Many times the speaker is the weakest link in the hi-fi 

without distorting the original sound and without add- system. A good speaker system should be able to repro- 

ing any extraneous noise. For example, two of the more duce the entire audio range with a minimum of distor- 

common types of distortion are intermodulation and tion. The best way to judge a speaker is to listen to it 
phase distortion. Intermodulation is the addition of yourself, as there are many differences between speak- 

two or more signals to produce a sound different from ers which do not appear in the information compiled 

the original. Phase distortion results when two signals in the manufacturer’s specifications. The permanent 

enter the amplifier at the same time, but one signal gets (Continued on page 50) 
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BUT SOLAR DISTILLATION AND ELECTRODIALYSIS OF 

SEAWATER ARE POSSIBLE SOLUTIONS TO THE PROBLEM 

by Phil Noth, ch’57 

Water is undoubtedly the most abundant natural There is good cause to be concerned about our water 

resource in the world. The mighty oceans cover 70 per- supply: the nation’s water consumption has increased 
cent of the earth’s surface and have an average depth at an alarming rate. The ten years around World War 
of more than two miles, making the supply of water II, 1935-1945, saw our water use doubled and since 
virtually inexhaustible. Yet, from the beginning of time, then consumption has continued to increase rapidly. In 

man has been plagued by shortages of this vital com- fact, estimates of the United States Government fore- 

pound and has had to dig wells, build reservoirs and cast that it will again be doubled by 1975 over what it 
catch rain on the roof of his home in order to have is now. 

water which he could drink. What are the reasons for this increasing water con- 
Over vast areas of the world today, water is the key sumption and the resultant shortage? 

to man’s prosperity or his poverty—his comfort or his As indicated above, World War II definitely played 
misery, and the United States is no exception. In spite an important role. It caused a gigantic increase in our 

of being liberally blessed with lakes and streams, and — industrial machine—and industry has an unquenchable 
an annual average rainfall of 30 inches, our country _ thirst. Some domestic industries require a yearly water 
also is confronted with fresh water problems, because supply measured in the trillions of gallons. One ton of 
this 30 inch rainfall is not evenly distributed. For ex- steel alone requires 65,000 gallons, a ton of aluminum, 

ample, along the Pacific northwest coast, precipitation 320,000 gallons, and a ton of synthetic rubber calls for 
runs to about 120 inches, while parts of the arid South- 600,000 gallons of water. One paper mill in Texas uses 
west get less than five. about 22,000,000 gallons of water a day, compared 

Until World War II, water shortages were chiefly with Austin, the state capital, whose 135,000 persons 
the problem of our western states. But since then, the use about 15,000,000 gallons daily, and the Baton 

problem has become more universal and shortages have Rouge oil refinery consumes more water than Cleve- 

struck in all directions, parching both coasts and vast — land’s 915,000 population. 

areas in between. All over, cities pleaded with their A tremendous population increase also has contrib- 
citizens to cut down on their water use—cities like New uted to the shortage. And, of course, more people 
York, Philadelphia, Norfolk, Tampa and New Orleans means more food and, consequently, the farmers need 

where an adequate water supply had been taken for more water for irrigation. 

granted. Out on the farms, crops and animals were Still another reason for our recent water shortages 
sacrificed to the drought; the most unfortunate of the — is the fact that since the war, Americans have grown 
sufferers saw the rich top-soil of their farms blow away accustomed to a higfier standard of living, and many 
to leave desert. of their conveniences, such as automatic washing ma- 
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chines and dish-washers, require more B&.,, EPSsait Thee Fa geet Sn itt | 4) oe 

water. Perhaps the greatest consumer | ? We wu a Lo ay ni i | malt ve Te 

of water among our twentieth century ul Le | : | Pe “are mT aa hg ] 

“luxuries” is the air-conditioning unit Mila Hag Pa i : oh acai fie oe ee 

which can increase a person’s water a. wm 4 Ua * A m ae iI iy : a os 

Finally, as if these reasons weren't | Ps | i 7 1 || | “e ‘oi a 

enough to create a real problem, in- i i ay a i | ig » p _ 

dustry, agriculture and people com- . a _ | Fs A hr co 

plicated matters be concentrating in rf. - ae ie PA c | x 

areas where water supplies are far ] ae i ae _— 

from adequate! ' | ee a FF (aa 
4 : Bee ~~. rrt—<“—i—~s~sS—~—~—CSS ees 

Although most people have heard ~ — ea 

or read of the probable coal or oil Patund, deematales eoapment are ig Ns 
shortage sometimes in the future, 

the idea that there could be a serious water shortage Electrodialysis, a process which is being developed 

undoubtedly comes to some as a surprise. The fact is, largely by Ionics, Inc. of Cambridge, Massachusetts, 

our own country’s water supply is not too ample, and depends on the property of certain plastic membranes 

it is rapidly becoming less! Different methods to help _ to pass only electrically positive particles (cations ) and 

alleviate the situation have been tried, such as build- other membranes to pass only electrically negative 

ings dams to save water for dry periods or seeding particles (aninos). The membrane sheets of the two 

clouds with dry ice; it is generally recognized, how- kinds of material are arranged alternately so as to en- 

ever, that these measures cannot be sufficient for the close narrow channels for the flow of water. Salt water 

future if our present rate of water usage continues. is fed into every second passage, where-upon the 

Therefore, the earth’s vast water-hole—the briny ocean applied electrical potential causes the positive ions to 

—is the place to which men are looking with increasing move out through the negatively charged sheet on one 

expectancy. side, and the negative ions to move out through the 

Actually, the ocean is where we get most of our positively charged sheet on the other side of the salt- 

fresh water anyway, for it serves as a big receptacle — water channel. The ions of both types then appear in 

whose brine is distilled into pure water by solar energy. the second set of water channels and recombine to 

All we have to do is go nature one better, by turning form salt. The net result is that the water in one set 

the water of the ocean into fresh water and putting it of water channels becomes depleted of salt and puri- 

where it is needed. And this in itself isn’t hard to do. fied, while the salt concentration increases in the other 

One obvious method, that of distillation, has been set of water channels. 

used for centuries on ships for drinking purposes—in One procedure used to make these membrane sheets 

fact, today almost all ocean-going liners distill their involves preparation of a suitable polyelectrolyte 

own drinking water from the sea water; some of the (which is primarily responsible for the ion-selective or 

larger vessels are capable of producing 40,000 gallons ion-specific behavior) and incorporation of this poly- 

of fresh water daily. Yet, distillation is only one of electrolyte into an insoluble film matrix. This is ac- 

many different ways of producing fresh water from complished by finding a suitable solvent system which 

sea water. The primary problem is not to discover ways will dissolve the polyelectrolyte and the film-forming 

of making fresh water out of salt but, rather, to find plastic, casting this solution onto a thin film on a plate 

out how to do it cheaply! For it is possible today to oF drum, and evaporating the solvent to insolubilize the 

satisfy all our water needs using ocean water, but it is polyelectrolyte. 

the price which is foreboding. One of the reasons that the electric membrane process 

In 1952, Congress authorized the Department of the may be economically feasible is that both power and 

Interior to get a saline water conversion program under equipment costs seem to be theoretically lower than 

way, and various research laboratories all over the those of other processes. This can partly be traced to 

country were given different contracts to work on a the following characteristics: 1) The water is not 

method or part of a method for producing fresh water heated or vaporized, thereby eliminating thermodynam- 

from salt. Last summer, Congress appropriated more ic losses. 2) Action is taken against the impurity ions 

money ($10,000,000) to keep the program from expiring rather than the water. Since these are in lower concen- 

in 1957, and extended it until 1963. tration, it would seen to require less energy to remove 

At present there are two processes that seem most the ions from the water than vice versa. 3) It is not 

likely to get the first large scale commercial applica- necessary to raise the pressure in the system, therefore 

tion. They are the electric membrane process or elec- avoiding pumping equipment and power cost for 

trodialysis, and vapor-compression distillation. How- Process pressures. It also permits lighter construction 

ever, four other processes are in the running, and actual of equipment with the attending saving. 4) As concen- 

dozens of others are distinct possibilities. (Continued on page 54) 
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With the wonders of atomic power will come new and challenging 
problems for Detroit Edison’s mechanical engineers. Today’s 
combustion space in a typical boiler 15 stories high will be 
replaced by a reactor core scarcely larger than a rain barrel. In 
these reactors, sodium and sodium potassium alloy will be used 
as heat exchange agents. 

One of the primary problems concerns the design of pumps 
and piping suitable for handling these liquid metals. You should 
remember that these pumps must be rugged yet simple, they must 
require minimum maintenance yet.be able to handle large quan- 
tities of 950° F. sodium which will become highly radioactive. 

How and with what materials would you design these pumps? 

WANTED ...MECHANICAL ENGINEERS 

: As a mechanical engineer with Detroit Edison you will have 
Facts about Detroit Edison the opportunity to work on many unusual and diversified 

Serving Southeastern Michigan, problems. If such forward-looking programs appeal to you, 
Detroit Edison supplies electricity for Detroit Edison offers a firm foundation on which to build a 
eleven counties . . . covering 7,600 ‘ ful 
square miles... 3.8 million people. highly successful career. 
Compared with other investor-owned The future of Detroit Edison is a bright one. Edison’s power systems, Detroit Edison ranks . vee . 
eighth in plant investment . .. eighth constant expansion in a thriving industrial area means more 

invevstomersiserved .: and seventh opportunities for you. Why not see our representative when 
in electricity generated. : a . ‘ ‘ 

he’s on campus; visit us when you are in Detroit; or write... 

2000 Second Avenue, Detroit 26, Michigan 
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AN ENTRY IN THE A. F. DAVIS AMERICAN 

WELDING SOCIETY AWARD CONTEST 

by Roger W. Sackett, m’57 

In many instances when a tractor drawn semi-trailer it to the tractor frame. The cylinder end is secured to 
unit becomes stalled or damaged on the highway and _ the pivot bar on the crane frame by means of a bushing 
can only be repaired in a shop, a wrecker truck must and plate assembly. A stop block on the under side of 
be dispatched to the scene to retrieve the disabled the crane fits into the coupling slot of the fifth-wheel 
vehicle and another tractor has to be sent out to haul _ to restrict the lateral motion of the crane. 

the loaded semi-trailer on to its destination. The re- The weight of the crane frame is approximately 180 

trieving operation is further complicated if the disabled pounds so that it can be easily and quickly attached to 
tractor’s running gear is damaged in such a way that the tractor by two men. In the mounting of the unit, 

it must be towed with one of its axles off the ground. the king pin on the crane frame is slid into the coupling 

Then the wrecker truck must be more than a towing slot of the fifth-wheel and locked in place with the 

unit, it must be equipped with some form of lifting locking mechanism of the coupling plate. The channel 

device. and plate making up the cylinder mounting bracket are 

It is expensive for a truck operator to own a wrecker bolted to the last cross-member of the tractor frame 

truck because it is not used often and must remain idle with two ¥%4 inch bolt assemblies. The base of the 

much of the time. Also it is a single purpose vehicle hydraulic hoist is then bolted to the bushing and plate 

and cannot be used for other types of jobs. Therefore, assembly on the crane’s pivot bar. To complete the 

when a trucking concern wants a disabled tractor installation, the hinge block on the piston head of the 

retrieved, they must pay a towing company to do the hoist is placed between the two hinge plated on the 

job. Additional expense is also incurred because a mounting bracket and pinned in place with a one inch 

replacement tractor must be driven to the location of diameter round-headed pin. With a chain or cable 

the stalled unit. attached to the eye on the end of the crane boom, the 

A fifth-wheel crane is a possible solution to this unit is ready to operate as a wrecker truck. 

problem facing trucking companies and other concerns The service to which a fifth-wheel crane will be sub- 

that operate truck tractors and semi-trailers. With it jected requires that the unit be strong, flexible, and 

any truck tractor can be turned into a wrecker truck light. For these reasons and many others, arc welding 

in a short time and with a minimum of effort. No in- is by far the best method of construction. Because it is 

vestment in a separate truck is necessary because any desirable to mount the crane on a tractor without the 

tractor not coupled to a semi-trailer can be used for the use of any additional equipment, it must be light 

conversion. In addition to being able to retrieve stalled enough for two men to do the job. Steel stock can be 

tractors, a unit equipped with a fifth-wheel crane can welded up to give a very strong but light weight unit. 

tow the replacement tractor to the scene with its front Riveting or casting, of course, would increase the 

wheels off the ground so that the towed tractor requires weight of the unit considerably and would give no 

no one to drive or steer it. additional strength. Furthermore because the crane is 

To make this conversion, the crane is attached to the to be used in a mobile application and must undergo a 

tractor’s fifth-wheel coupling plate in the same manner flexing action, it is imperative that welded construction 

a semi-trailer is coupled to the tractor: by the use of a be used rather than riveting or casting. Cast construc- 
flanged king pin. The fiifth-wheel has a rocking action tion will not suffice for a flexing action because it is 
and rotates about a shaft that has its axis perpendicular _ too stiff and a riveted design would subject the rivets 
to the centerline of the tractor frame. This rotation of in the unit to a large amount of shear. Another favor- 

the fifth-wheel provides the base-hinge action for the able feature of arc welding in this application is that 
crane. The tendency for the tractor to tip when a load it allows a considerable time saving in construction 
is applied to the crane is lessened because the axis of because the joints are easier to fit-up and require little 
rotation is located ahead of the tractor’s rear axle, The preparation. With a riveted design, however, more time 

crane has no lateral motion but is raised and lowered _ is required because holes must be drilled and the joints 
by a hand operated hydraulic hoist which is a heavy- are more difficult to fit-up. Because appearance of the 

duty truck jack with several modifications. The piston finished crane is not of prime importance, it is not 
end of the hoist is pinned to a bracket which attaches necessary to grind down any of the weld beads. 
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Besides allowing savings in time and material, are weld these three parts together in the places indicated 

welded design requires only a minimum of equipment _ on Plate 1. 
for the construction of a fifth-wheel crane. The equip- 3. Weld the two gusset plates (18) to the top and 

ment needed to build an are welded fifth-wheel crane bottom of the rear end of the crane. 
includes: an arc welder, either A.C. or D.C.; a torch 4, Center the king pin (1) on the 6 inch bottom 

or saw to cut and shape the steel parts; and a grinder surface of the frame end (7) and clamp in place. Weld 

to put the proper edge contours on some of the parts. the king pin to the frame end angle by making three 

Most companies that maintain their own trucks have passes around the base end of the pin thereby building 
these pieces of equipment in their repair shops. Also, up a 4 inch fillet. This procedure for attaching the 
the use of a hand operated hydraulic truck jack for the king pin is recommended by a manufacturer of com- 

lifting device eliminates the need for special hydraulic mercial semi-trailers. 

cylinders, pumps, hoses, connections, and reservoirs. 5. Assemble the cylinder hinge plate (15), the cylin- 

These factors make the construction of a fifth-wheel der hinge bushing (16), and the four hinge plate 
crane by truck operators very economical and practical. gussets (17) as shown in the drawing on Plate 3 and 

After all parts have been cut to size or shape, the weld together. . . 
fabrication process proceeds in the following manner. 6. Grind the ends of the 2 inch round bar (8) to 

The numbers following the part names refer to the angle equal to one half the included angle between 

various parts of the crane which are shown in the the frame rails (6) at the rear end of the crane. 
accompanying drawings. These parts are also listed in 7. Slip the bushing of the cylinder hinge assembly 
the included tables, 1 and 2. E6010 or E6013 electrodes °°" the pivot bar (8) and position the pivot bar be- 

can be used in this fabrication depending upon which tween. the frame rails (6). With the pivot bar tem- 
type of welding current is used. The selection of mate- porarily held in place, move the cylinder hinge assem- 
rials for the various parts was determined from the bly bushing (16) one end of the pivot bar and weld 
design calculations shown on pages 8, 9 and 10. the other end to the frame rail. Then move the bushing 

.. to the end opposite its original position and weld the 
1. Grind the bottom edge of the forward end of the other end of the pivot bar to the opposite frame rail. 

frame rails (6) to fit the curved interior surface of the Alternately make two more weld passes around each 

frame and angle (7). end of the pivot bar. 

2. Fit-up the two frame rails (6) and the frame end 8. Cut out portions of one leg of the stop block 

(7) and tack in position. Using the weld types and angle (9) as shown in the drawing on Plate 2. Position 

sizes represented by the AWS symbols on the drawings, (Continued on next page) 
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the stop block on the bottom side of the frame rails (6) geeeerrreerrerceecoseveccvccocccocoovooocs 

and weld in place. e FACTS ABOUT A. F. DAVIS AWARD : 
9. Bend the 1 inch diameter bar (12) around a 4 : Its Purposes — : 

inch radius to the shape shown in the drawing on Plate @ To stimulate interest in welding among college ¢ 

2. Weld the eye (12) to the two gusset plates (18) at e students through the preparation and publication ° 
the rear end of the frame. s of articles on the subject of welding in under- ° 

: ae 
10. Cut out portions of the mounting bracket channel ° graduate publication. : 

(10) as shown in the drawing on Plate 2. Position the ° The Awards — ° 

two hinge plates (13) on the flat surface of the mount- @ _ First Prize—$200 to the author of the best paper s 
ing bracket (10) and weld in place $ and $200 to the publication in which it appears. e ; s oy s 

11. Weld the piston hinge block (14) to the piston ¢ epee ee ° Pe eaten, next s 
head cap of the hydraulic hoist piston (2). 8 - s 

12. Assemble the unit by bolting the hydraulic jack § Who Is Eligible — . : 
(2) to the cylinder hinge plate (15) with the jack § Any undergraduate enrolled in any college or s 

. : es ae . : university, in United States, its possessions, or ¢ 
mounting bolts (5). Place the piston hinge block (14) §  Cgnada § 

on the jack between the piston hinge plates (13) on the ¢ : : 
mounting bracket (10) and pass the hinge pin (3) § Dates of Contest == a, . 8 
through the holes in these three parts. Secure the pin $ An Article, to be eligible, must be published be- : 
(3) with a cotter pin and a washer . tween April 1, 1955 and June 1, 1956, and the ¢ 

. . . . . e manuscript must be accepted for publication no ® 
13. Connect the mounting bracket plate (11) to the § pater than April 1, 1956. 3 

mounting bracket (10) with the two ¥4 inch bolt assem- : 
aj - 7 e How to Enter — e 

blies (4). (The mounting bracket and the mounting § Pismeré nl Giticle’ On, Welding fer eur wnaer © 
4] ¢ are i O. i na e y - @ 

bracket plate are disconnected each time the crane ® graduate publication. The article may be on any $ 

is mounted on a truck tractor). @ phase or type of welding or its application to ¢ 
A fifth-wheel crane can be of great use to trucking design and construction. Send six copies of the e 

companies or other concerns operating tractor and semi-  @ Publication in which your article appeared to the § 
trailer combinations. The unit is efficient and conven- 8 ee ene oo 39th eet ° 

ient; it requires no special vehicle for mounting and : fenal Committee, 7 Benton Shairmany, Pevea : 
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WHAT ARE THE SYNTHETICS DOING TO THE OLD STANDARDS 

IN THE TEXTILE INDUSTRY? READ THIS FOR THE ANSWERS 

by Paul Kitze, ch’57 

Three common articles of clothing might be used by _ It can be seen that socks made of nylon, for example, 
many of you on a cold winter day. It wouldn’t be too would have very poor absorbency properties; of silk, 
unlikely that you wear a pair of wool-nylon reinforced cotton, and cellulose-acetate intermediate absorbency. 

socks, some wool flannel trousers, and a heavy wool Now how about the durability, the wearing ability 

overcoat. Put on some other essential items of wear and of our socks? Here, too, comparisons can be made with 

you'd be ready to face that cold winter wind. other fabrics. Actual service tests have been made on 

We all put on clothes everyday. And wool quite often similarly constructed men’s socks of different materials. 
makes up the major share of our dress. Why are cer- These results are approximate. 

tain garments made of one fiber and not another? What 
properties of a fiber make it suitable for use as fabric MATERIAL 

for an overcoat and not for undergarments? Just what MIEN LLLALL EEE EEL LL ZA 300 
functions do certain fiber properties provide for in a WOOL, (ZZZ7Z7) 100 
textile? Why is wool in so common use? Much research 
has been done by the textile industry to get answers CORTON KAA Z7A 100 

to these questions in order to put out better quality Soy aoNTUM V7 10 
and more functional textiles. This article will try to L 
consider only a few of the many fiber properties which Viscose ‘Smee E74], 30 

determine the uses that have evolved for textiles, with ACETATE STAPLE [J 15 

special reference to wool. CASEIN STAPLE | 5 

As a start, let us consider those wool socks with the 

nylon reinforcement. Why wool and nylon? First, what % WEAR 

propertics of wool make it useful for a covering for BASIS: WOOL EQUALS 100% 
feet? We know wool socks are warm. Warmth is deter- —Tentile: Heseareh Journal 
mined mostly by the air entrapped in the fabric; this The answer to why nylon is used as reinforcement 
in turn is determined by the thickness of the fabric. in our socks can be easily comprehended from the 
The advantage of wool is that it takes less material to above tests on wear. Often the nylon is introduced into 
get the desired thickness because of the low bulk only the heel and toe, the places of maximum wear; 
density of its aggregates. And, too, the wool fabric, if — the effectiveness is apparent. We get the warmth and 
compressed, has the ability to recover from the com- moisture absorption of wool and the wearing ability of 
pression and retain the thickness. nylon in a single textile. 

Wool socks also absorb moisture, a very desirable Another thing we consider in buying a pair of socks 
property to those of us whose feet perspire freely. We — is shrinkage. Will our wool socks shrink, and how will 
can show its relative absorption of moisture as com- Wwe wash them to keep shrinkage at a minimum if they 
pared to other fibers: do? Wool is a hydrophilic fiber; it readily absorbs 

water. Shrinkage occurs because of changes in the 
suarepiar ae of : fabric. Water causes swelling and release 
— — of strains that produce an internal rearrangement that 
Wook PLLA ALLEL LEP PLZZ) Lui 5h -) can result in external shortening. The new synthetic 
YEON VZZZZ] 4.2% fibers (nylon, “Orlon”, “Dacron”, “Dynel) are hydro- 

[ phobic; they don’t absorb water. Therefore, the synthe- 
sus LLLLL ELL PZ 77) 11.06 tics don’t have the shrinkage problem of hydrophilic 
COTTON VZZZZZZZZA 8.5% wool, cotton, rayon, and silk fibers. 

b> But our socks are mostly wool. However, we don't 

ACETATE. Fee Le ZA) 6-08 have to worry if the manufacturer chemically treated 
% H20 REGAIN the fabric for shrinkage. Some methods used are oxida- 

AT 65% RELATIVE HUMIDITY tion, hydrolysis, and resin application. If the socks were 
—Journal of the Textile Institute (Continued on page 62) 
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—— tie y missile systems and special military communi- 

+... ° #€¢a-ss cations systems. 

= Y\)\) —lrlrt—“—OOOO—S—S—‘—XwV 
YAN VED : ol 

: : Oa Oa i rr’"e 4 

NU  ss—“(_ ‘li 
ec rrs—< ststs—< Srtst=<—=Ssisi“i‘“z_a“al_é‘i li a 

LC — oo —-rrtrt—t—‘i=‘“ROT...rTTTTrrSNC—S—S—S—CF—i A Oe eeerrrr—SER’RNRCSK 
i r—“—~—~—~—~—O—O—OCO “8 

Paul J.Gebhard,B.S.M.E.atthe University game "2 
of Maryland, was one of a team that helped A an ~~ | mm 2  — ¥ oF 
develop Western's new electroforming 2s ~_ -_  * wt 2 i ae 8 
process for coating steel telephone wire fs m4 2 -LUrt— 2 Sat = ee v8 
with copper, lead and brass in one continu- ia i Ue : 8 
ous operation. His job: to develop conductor : ‘. oo ‘a ; ee o ‘ 4, 
resistance-annealing equipment and electro- : fs. at St EM - Ue 
lyte filtration and circulating systems. F. al lag S | 3k a ce C i : 2. 

Bobby L. Pettit (at right), an E.E. from Texas | 9M A | AS A Oa J 
A. & M., is one of several hundred members ~~ ge it Te jf wa! hhlhlrlr CS 
of Western Electric's Field Engineering Force. ee | 2 en a 4 Fos ood [_~——™ 
These F.E.F. men can be found all over the = Po? ey Nl - Le Lo 

Navy ond Air Force — advising on the instal- gg yen < Ae . _ SI a — 

lation, operation and maintenance of com- eee  rlt(it«itsCO j pdt 
UO ee ee fe0 EN 

plex electronic equipment made by W.E. bo Sonsini 
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~< Tt MONE | NEAR IN FLUORS 

: — =~ 

: Pa _ —_= 

Ss 7 | — sf - —_ 

aati’ neehU0hCUlU 

Po wr rr 

CC —lrtr~—~—~—~—~™—C 
IN HEAVY TRAFFIC AREAS like this, floor tiles oy i  - 2 

must be built to take a beating. Whether the PhO rl UB 8 

flooring based on rubber or vinyl, Hercules — i - 
Neolyn®, Mastolyn® or Staybelite® resin Le ee | 
can contribute to lower processing costs and a oo. . . -— . =—eres—O 

better wearing qualities. The wide variety of = _ — rr—™  . 

properties offered by these resins assures that [44498 8 0 -. i |= 
there is one best suited for every floor tile  -. — : . | : : 

formulation.  ~—remhEe : 

roy Seen sets WHICH HAD THE TREATMENT? The clean, un- 
Hee ag Ey splintered piece has been treated with Hercules 
i ft sae APPLY SCIENTIFIC KNOWLEDGE oN Paracol® wax emulsion. making it possible to 

f gh & ge FAY, \ use every inch of lumber that has been pre-cut 
| Pee ie ee eee, BEC LR at the mill. ‘The untreated piece (top) is badly 

MPP ahs hse 2 . eNsget Pees \ zehiqcled anil HUE f Wend b OV fe fee We ee Wil Z Rhee Sot te ‘ “f cheesed and a portion of the end must be 

ity Tax uf fg ON HOS SP, My fy 2 a “ Ay discarded before it will be suitable for use. 

iy ee NY See ae so F na eo Va wai aE Te. -csuemmaman f A pon ee LS: yo WA BN BP Oe ry 2 fC Sa GNC Te REA ONY a |), dr 
ee ‘ogee TC ae Wi ah Ce 3 er oe -— i. 

oe = Se i a ee ee i : 7 een ee canoe! \ oe co a 
i : 6 a AR ST —_ “Me _ +. 

re sxc aE |. = oe pa me ae — se - some eS " #) hcg oS . oa 

@ MORE THAN 17,000 VOLUMES of scientific literature and tens of thousands of com ; a 
pany research reports will be housed in this new $1,000,000 Technical Information ee —~<~S<SCS~< 

Center at the Hercules Experiment Station near Wilmington. In addition, the strue- \ @4=—S a 
ture will provide quarters for the many technical specialists who serve the scientific .  . (2. 
information needs of the Hercules research staff—making the Center one of the te : “ 

nation’s most complete information services to an industrial research organization. | . - 3 

HERCULES POWDER COMPANY 

968 Market St., Wilmington 99, Del. Sales Offices in Principal Cities ie ad ( I i , ES 

SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 

ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 

soo EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. CHEMICAL MATERIALS FOR INDUSTRY 
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. ° ° ° ° 5 ee ” 
Thrust gage design is this Boeing engineer’s ‘baby 

From layout to missile firing, this proj- — them—mechanical, civil, electrical, acro- Living is pleasant for them in the pro- 
ect isa Bocing enginecr’s responsibility. nautical and nuclear engincers, and gressive, comfortable-size communitics 
His assignment: to design an cngine mathematicians and physicists. And — of Scattle and Wichita. 
mount that will isolate from other loads — more cnginccrs of all kinds are needed. Thee men wke satishetion in know 

and mcasure within Ya of 1% accuracy This enginccr is finishing his layout, ing they’re on a winning team that has 

the tremendous in-flight thrust of a. with the preliminary mockup before — created such aviation milestones as the 

guided missile. him. Next, he will supervise draftsmen new 707 jet tanker-transport, the giant 
The mount, called a thrust gage, must —_ and engineering aides in final drawings. — B-52, and the Bocing B-47, “backbone” 

fit engine and airframe without modi- Then he will work closely with other — of Strategic Air Command. There’s « 
fication of them, and must “grow” — enginccrs in production, structural test- — rewarding job awaiting you now at 
equally in all directions during a tem- _ ing, instrumentation and tclemetering. — Bocing in design, rescarch or production. 
perature rise of several hundred degrees Creating this thrust gage gives him re- 
in less than a minute. ‘he object is a sponsibility, carccr growth, and a real For further Boeing career information consult your 

we ; : 5 : Placement Office or write to either : 
stronger missile cnginc mount with less sense of professional achievement. 
than half the weight of the present one. Bocing engincers have career stability JOHN C. SANDERS, Staff Engineer— Personne! 

This is typical of the challenging and _in a soundly growing company that now Boeing Airplane Company, Seattle 14, Wash. 
creative assignments given Boeing en- employs more than twice as many engi- RAYMOND J. B. HOFFMAN, Admin. Engineer 

gincers. There are more than 6,000 of neers than at the peak of World War II. Boeing Airplane Company, Wichita, Kansas 

Aviation leadership since 1916 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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WISCONSIN W. S. " E . 

SOCIETY OF 4 
Membership Chapter Presidents to have all 

P R + No. 4 membership applications referred 
PROFESSIONAL rogress Report No. to and approved by the local mem- 

Since the last membership report bership committee chairman before 
ENGINEERS President Ayres and Bill Baumgart- submitting same to the State Sec- 

ner, Membership Committee Chair- retary or Board of Directors. It is 
man have met with most of the suggested that each chapter chair- 
WSPE chapters. All chapters have man initial the membership appli- 

SECRETARY'S OFFICE apparently increased their mem- cation in the lower right corner. 
575 Toepfer Avenue bership committees which should The above is a directive from the 

Madison 5, Wisconsin bring the results hoped for. Now Board and I believe that it is a 
Harotp N. Kinespury, Secretary- if every chapter member will make _ good one as it will enable our com- 

Treasurer a New Year’s resolution to “Get a _ mittee to keep abreast of our prog- 
PUBLICATION COMMITTEE New Member”, we would soon get ress. When sending in the new 

fienvey fi... Grsson back in the running in this year’s application may I suggest that you 

122 W. Washington Ave. campaign. Let's take it up at your send me a copy of your letter 
Madison, Wisconsin next chapter meeting if held soon, which should give the following 

M. L. Hociunp, La Crosse if not, then write your membership. _ information: Name, Registration 
a ce oe At the December 3 meeting five | Number and Sponsor’s Name. 

. < NEEVERS, 93 nh 

RM. Lyau iwauke new members were added—three 
GE. Marais, ‘Wauwatosa PEs and two EITs. Since then I 1955-1956 HONOR ROLL OF SPONSORS 

C. M. Pertman, Madison have received copies of letters in- F 
‘ es P A. He Graetimger cacecccc on cawawas o A 

W. A. Rosenkranz, Chippewa Falls dicating that more than that num- M. RB. Charlson ................... 2 
W.S.P.E. OFFICERS ber have applications sent in for G. A, Sievers onc ccsieecsvacuevsses 2 

A. Owun: Avance, Bredilent action by the Board at January 7, F.L, Carlson ...........0ee eee eeee I 
. ” “2 ‘ . . P. Neuma ee eo ee | Artuur G. Beuinc, Ist Vice-President 1955 meeting. I hope the number ro wom 1 

A. L, Genisor, 2nd Vice President will exceed the total of new mem- Toki Hoeppaer penennen 
Harnoip N. Kincsaury, Secretary- bers to date. John Crook ..... 0... ccc eee eee eee LD 

Ge pe Tieasitter ' zi The Board of Directors decided W. A. Piper... 0.00 cece eee ee sense 1 
oar a one METZ, nese resi ent at the last meeting to advise the | Howard Buer ................022. 1 

AMES AMBERY, irector 

Water E. Dick, Director _ 

Joun GammMe.i, Director Spenser rar 
Frank L. Carison, Director : Membership New Martens Pury eat 

i Prospe 9-55 7-9 to 12- E. C. Korrrer, Director Chapter PE errs PEs BITs Quota. = PEs. MiTT's Quota 

NATIONAL REPRESENTATIVES Northwest aa ‘0 = & s 2 3 3 ino 
Ricnanp C. Crank Milwaukee "= goo ao 450 42 175 10 4 8.0 
Haroip TresTer Southwest _-.....__.... 800 _ 239 12 60 3 1 6.6 

Fox River Valley._....-.- 225 mae 170 19 50 3 0 6.0 
—_——SSSSS====—__==========— Southeast___ oe 255 . 13 11 30 0 oO 0.0 

ENGINEERS’ CREED Out of State. —-227722-2 100 100 32 10 5 0 0 0.0 

As a professional engineer, I dedicate Total. .wsesoauceves 8000 S70 MESS m0 365 at 7 8,0 
my professional knowledge and skill to 
the advancement and betterment of (*) These figures received from State Secretary on August 20, 1955. 

huthenrmelfare, COMPARISON BY YEARS 
| PLEDGE a 

To ive the ulmast of werformance, ies ellie el to participate in none but honest enter- : : : - 
prise, to live and work according to the yes a a) 10 
laws of and the highest standards September a ee ae 
of professional conduct. To place serv- November we 55 35 55 

ice before profit, the honor and standing January 44 123 - 
of the profession before personal advan- Fepruary, 138 187 - 
tage, and the public welfare above all apa 208 $57 -- 
other considerations. In humility and June 214 252 se 
with need for Divine Guidance, I make —_— - Se 
this pledge. (Continued on page 30) 
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DONALD C. BENGS 
President Southeast Chapter 

Donald C. Bengs, President of the Southeast Chapter, Federal Housing Authority at Greendale, Wisconsin. 
is the Assistant City Engineer of Waukesha, a position After 5 years in this capacity he moved to Waukesha to 
he has held since 1946. accept the position he now holds. 

Mr. Bengs was born in Milwaukee in 1905 and Mr. Bengs was secretary of Chi Epsilon, honorary 

attended the U hiversity of Wisconsin where he received civil engineering fraternity, when attending the univer- 
a BS degree in Civil Engineering. He has spent all of sity. He is active in and a past director of the Wau- 
his professional career in the field of municipal engi- esha Club of Optimists and was a member of the old 
neering, even having worked for three years for the Engineering Society of Wisconsin, now WSPE. 
City Engineer of Milwaukee before attending the uni- ii ; tied in 1933 to Alice Wi 

versity. After his graduation in 1931, he returned to his € was marnéd im. 1933 to Aluce Winn, 
native city and spent some time in the Water Distribu- When he takes time off from his duties Mr. Bengs 
tion Division and with WPA crews. Mr. Bengs left has a wide variety of hobbies to keep him busy includ- 
Milwaukee to accept the position of Engineer with the ing woodworking, gardening, travel and photography. 
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W.S.P.E. month to month on a state-wide mittee is being brought up to 
basis. date). 

(Continued feom nage: 28) Legislative and Inter-professional Public Relations—( Arrangements 
M.A. Ecklund oo... ...0.seeeeeeeee d —(Bill 688A and Interprofessional — are under way for channeling the 
Waynar TIVE os toe so suniece veo ensee Code of Ethics accomplished ). Engineers’ Week projects in the 
as oe 2 cones erences Membership — (Continuing pro- various chapters through the State 
SB. Margules................... 1 gtam through State Chairman). Chairman. The State Chairman has 

W.G. Lallier 20.00... 0. cece eee I Program—( Preparation for mid- arranged for Governor’s Proclama- 
Joseph Mundhot ..........+....... 1 year and annual meeting). tion of Engineers’ Week). 
Ray Leary so... cece I Publications—(News Letter and Awards—(Final decision on 
ae na nee ; WSPE Section of Wisconsin Engi- awards is receiving study and the 
Ten JORUSON « scenes oe we seernee ec on am I neer ). decisions will be made prior to the 

O8GHE FERBEF « esiwies ox os ween oem aw Nominating—(Action completed). annual meeting). 
i. C. Vanderwell o.0.0..0000.000.8 01 Budget—( 1955-56 budget sub- 

PRESIDENT’S REPORT mitted and approved). STATE Ee eae 
ON ACTIVITIES By-Laws and Constitution—(Ac- 

Ay OWéy dont: President tion pending). This is on amend- The Wisconsin State Aeronautics 

- oe . oo. ment to constitution covering re- Commission will hire two airport 

A summary of WSPE activities inission of dues for retiring mem- engineers in the near future. The 
over the past five-six months fol- bas men will assist in state services to 

lows: . / : Special Committee —(On sub- local leaders in airport planning 

L The major project ‘was the division of present chapter areas). and construction. The jobs will in- 

effort made by the society, with the Action pending in connection with _ volve helping with airport surveys, 
help of all other engineers in Wis- Southeast Chapter area. Definite technical service in review of pro- 

consin, to amend the Registration recommendations will come in after posed airport plans, inspection dur- 
Act covered by Bill 688 A. This a poll now being made by the ing construction and aid in plan- 
bill passed the assembly early in chapter is completed. ning airport maintenance. 
June and was concurred in by the Engineers will start as Engineers 
Senate and signed by the Governor | OTHER COMMITTEES IL in the Wisconsin state career 
in October. The engineering pro- University Cooperating — (This service. The desirable qualifications 
fession of Wisconsin can congratu- committee is combined with the include graduation in civil engi- 
late itself for the fine team work Educational part of the functional neering experience. The Commis- 
displayed in accomplishing — this group). Your president attended sion prefers men who have a pilot’s 

objective. both of the meetings held in Mil- —_ Jicense or show interest in obtain- 
2. Committees on state level were waukee. ing one. The salary range is from 

formed and functioning during the Their main project for the past $406 to about $475 a month with a 

months of July, August and early few years has been to advise with good expectation of advancement. 

September. Many of the commit- the University of Wisconsin Engi- The salary range for the Engineer 

tees were not able to report on neering School on the adoption of [II Jevel is about $460 to $545. The 
definite accomplishments, since re- new engineering course or a revi- Commission believes that their men 

sults are more or less continuing sion of the present curricula for the should become registered engineers 

and the work overlaps from year purpose of widening the basis for —_ hefore promotion to responsibility 
to year. an engineering education. The work ag Engincers III. 

3. The Function Groups—Con- of the committee is now in its final Engineers are welcome to write 

sulting, Education, Industrial and stages, and while it might not be to Mr. T. K. Jordan, Director of 

Public Employment—convened at — completed for the annual meeting Aeronautics, State Office Building, 
the mid-year meeting and will con- it is hoped a definite recommenda- Madison. 
vene at the annual meeting. Their tion can be made at that time. 

prerogative covers the preparation Ethics and Practice—(The com- 

of agenda delegating leaders for mittee has considered one or two Cha ter News 
discussions at the two above men- questions of possible infractions, Anapter csaineeniion 
tioned meetings. Preparation has with no definite results to date. The SOUTHWEST CHAPTER 

already been accomplished. The main accomplishment is now in se- 
leaders are preparing their part in curing cooperation by the tele- . SHAS, M. PERLMAN . 
the discussion which are expected phone interests in Milwaukee for The Southwest Chapter held its 
to take place at the convention. the proper directory listings for the monthly meeting on Tuesday, De- 

With reference to other commit- engineering professional in the cember 13 at the Cuba Club at 
tees, the following require no ex- classified and other sections. ) Madison. About 70 members and 
planation as to their activities as Fees and Salaries—(The very ex- — Suests heard E. J. Kallevang, the 
their functions are obvious from cellent work done by former com- (Continued on page 32) 
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You have a tough decision to make . . . about that all- 

important first job, Which company offers you your 

best future? 

Let The Man With The Facts discuss with you the 

Let The Man varied and challenging opportunities at Westinghouse. 

He is a man with broad personal experience who can 
. 5 : 

With The Facts tell you the specific things you want to know .. . the 

many kinds of carcers .. . training program . . . further 

education . . . advancement... how you can grow with 

tell you about Westinghouse. 

Westinghouse is one of the fastest growing companics 

careers in America. It is expanding rapidly into challenging new 

fields like atomic power, semiconductors, dircctor sys- 

ith W ti h tems, automation. Let The Man With The Facts tell 

Wi es ing ouse you about these and many other fields that offer almost 

unlimited opportunitics . . . at Westinghouse. 

It’s your decision, but before you make it, ask your 

Placement Officer to make a date with the Westinghouse 

Man With The Facts. In the meantime, ask for your copy 

of our 48-page book, Finding Your Place in Industry. 

Wy 7 _/ 

i, ( o=.6hCUr, 

fa eo . 

a J eee ef 

oO ~~. Qi F VA <— .. 
= 6 2 - = eee j — _) 

G-10291 : . _ 

Ask your Placement Officer about (2 me 
career opportunities at Westinghouse, e Le | 

i or write for these two booklets: Con- ie sor | 
you CAN BE SURE...1F ITS tinued Education at Westinghouse (de- | | aut | 

scribing our Graduate Study Program) : & lL 
. and Finding Your Place in Industry. (oa 

ot 2 estin ouse Write: Mr. C. W. Mills, Regional | a | 
Educational Co-ordinator, Westing- . “a, ie | 
house Electric Corporation, Merchan- | ga | 
dise Mart Plaza, Chicago 90, Lllinois. — aad 
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W S P E the June graduating class of the Civic groups and County officials 
Jr... 

(Continued from pane 50) College of Engineering as guests at be asked to comment on the Report 

tired vi ident of the Wis their regular dinner meeting dur- resulting from the survey of Engi- 

TEHTES ona igre ‘i € Wis- ing their Engineers’ Week activ- neering Services in Milwaukee : - . ‘ 
o eeent ont 1 a8 ji ompany, ities. The event is scheduled for County. The letter offered the co- 

ssent a factual 2 : y . ; : : 
a aeetk \ iv oe on ‘den wide February 22 in the Great Hall of operation of WSPE in studying the 

eel o ” 1 E . — wide the Memorial Union. The program report and suggested the forma- 

a . i ai angin a & econ will be in keeping with the theme _ tion of a Citizens Committee to 
d alary c rve I a o + > “ a . 
ane mid a bk 1 ms 1 a gee of Engineers’ Week, “Engineering study and report on the survey. 

a a per he N, re or « apter, —Builder of a Brighter Future.” The letter was approved in prin- 

wt oh on i a ationa ote cipal by a unanimous vote of those 

whieh Thacentlig’sUrveyin1ie Was Ii. MILWAUKEE CHAPTER attending the meeting. 
troduced by Chas. Statton, a mem- RM. LYALL 

ber of the program committee. The _ 
: . nn At the General Meeting held De- WESTERN CHAPTER 

report was well illustrated with ber 13 wed a fine r 
statistical charts and graphs classi- vot fe "aos > Prodi i en Te- M. L. HAGLUND 

fying engineers’ salaries in groups, i P = Din hoy Be oie athe The Western Chapter has had 

source of employment and classifi- ' Lows oe Sonn e aaa ae a © four interesting meetings this fall— 

cations. The study was made from “ —-" eaway and Hs Engi: one in October, November, De- serine ; 
data received from nearly 15,000  °O™PS Problems. cember and January. Our first 

questionnaires which were an- A suggestion as to the magnitude —_— meeting was a joint meeting with 

swered by professional engineers of the Seaway is gained from the the local ASME group. At this 

from the entire nation. The results | amount of concrete required— meeting we had probably the out- 

showed low pay among engineers 5,500,000 cu. yards. 180,000,000 standing speaker to address our 

as compared to other professions. tons of earth must be moved and — Western Chapter over the last few 
This information is being used by 100,000,000 cu. yards of dredging years. He was Dr. George H. 
the society as a basis for activity must be completed. Approximately Brown, Director of RCA Research 

to bear upon employers in industry, 2,250,000 Kw of generating capac- Laboratories, Princeton, New Jer- 

public service, municipal, federal ity will be installed. sey. Dr. Brown talked to us on the 

and state government and in teach- Brockel believes that Milwaukee Subject of television, and particu- 
ing in order to improve the existing and Chicago will be the principal larly color television, with all of 

situation. ports on Lake Michigan with Mil- the problems that have confronted 

Willard Warzyn, the local chap- _ waukee continuing as the only port the development people in this 

ter president introduced State So- with heavy-lift facilities. The Mil- industry. 

ciety President A. O. Ayers as a — waukee port requires an expendi- At the next meeting Owen Ayres, 

visiting guest. Mr. Ayers spoke ture of four to six million dollars State President, discussed the re- 
briefly, emphasizing membership to prepare it for the larger ocean _cent legislative problems and the 

campaign and praising the work vessels which can enter the Great “Code of Inter-Professional Prac- 
done by the legislative committee Lakes via the seaway. Because sub- tice.” He also called attention to 

on the Passage of Bill 688-A by stantial facilities are already in the efforts being made by the So- 
the State Legislature. place and the harbor requires only ciety to encourage more young 

President Warzyn also presented minor dredging, Milwaukee will | men to study engineering. 

membership pins to the following need to spend much less than other The final meeting of 1955 was a 

ne. members: William Folts, State cities in order to compete favorably social meeting with the wives of 
me aged Commission, eee 1; for maritime trade. the members in attendance. 

John Freeman, State ngineers A vacation trip to the seaway In the January meeting one of 

Office; Roger Krempel, Assistant . 2 
Secs “Gina : j area should prove quite spectacular our own members, V. L. Fiedler, 

City Engineer of Janesville and a . . 
sd . : : for the Engineer. Such a trip would _ presented an illustrated talk en- 

Chet Harrison, Director of Public . : : “i ' 
Works. Wisconsin Dells be most timely in 1956 or especially __ titled, “The National System of 

ms) ee 1 - . 1957. The area near Ogdensberg, Highways and How It Affects Wis- 
Leo Kosak, chairman of registra- : ee : § 

. 3 N. Y. provides best access to the — consin.” We believe this was a par- 
tion promotion, reported plans for : * . 1 " és 

: i. 5 construction sites, ticularly interesting session be- 
a meeting in February at which : . 

. " * L ‘ 3 iS cause of the great national interest 
senior engineering students will be Ed. Hanley, Chairman of Civic 5 e 

oe . . . in the highway program that we 
invited to hear speakers represent- Affairs, read a proposal in which Leds 
; 4 ; ‘ : . now are experiencing. 
ing the various fields of engineer- the Committee recommended mail- . . 
ing with a social hour and refresh- ing over the President's signature. Arthur M.C. Moody yo Engi- 
ments to follow. The letter was addressed to the DEETS Week chairman. Art 15/8 par 

The Southwest Chapter of WSPE Citizens Governmental Research ticularly apt choice for this job 

is planning to have the members of | Bureau and suggested that several (Continued on page 34) 
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I. the engineer with a 

bent for research... 

aw 

AiResearch is looking for your J, -Fs ‘ 
kind of engineer. © Ff 2 ‘ 

At AiResearch, we operate fi «a Lhe, = ~~ a 4 Q 

scientific knowledge. Through aA | _ we = » Bat | PE 2 MW 
the years, we have made a prac- | fo Vee 2B Ae ao 
lice of anticipating the trend of | // ay = ale Lae CUE 

: : : ££ Din. C7 see aa a . modern engineering and being ff Wulinin ¥4 (PO a yw) Og 
ready with the answers. _ CAE i 16 es 4 a) | 

A typical example of progress . al i Li a ok >, |e 
z a : R . SU io (Uh Eo 
is our activity in the rapidly _ & SN ae lyf E 

machinery. AiResearch pio- “a Si. A é |Z 

neered small turbines and now ; > lr Or 
has more experience in their — ———— |, 4 . 

design, development and manu- — - _ fF 
facture than all other companies _ _ Ee 
combined. We have also led the Sneamnsnienet “4 
way in the development of air- 
craft pressurization and air- 
conditioning and of pneumatic. . . . 

ming Pp 2 TEST OF TIME passed by small gas turbines at AiResearch, with 
electronic, and heat transfer sys- : . 

ae proved performance in the field. AiResearch has developed 
tems. All of America’s modern ‘ 

: 3 : and produced more small gas turbines than any other company 
aircraft contain AiResearch : 

3 3 in the world. 
equipment. We lead and intend 
to increase that leadership. 

That’s why we need creative 
engineers... and appreciate Premium positions are now Write to Mr. Wayne Clifford, 
them. You who qualify for an open for mechanical engineers AiResearch Manufacturing Com- 
AiResearch position will receive ...electrical engineers...physi- pany, 9851 S. Sepulveda Blvd., 
stimulating assignments, utilize cists... specialists inengineering Los Angeles 45, California. Indi- 
some of the finest research facili- mechanics...specialists in aero- cate your preference as to loca- 
ties in the country and be well dynamics...electronics engi- tion between Los Angeles and 
rewarded financially. neers... aeronautical engineers. Phoenix. 

THE Gamer) CORPORATION 

AiResearch Manufacturing Divisions 
Los Angeles 45, California + Phoenix, Arizona 

Designers and manufacturers of aircraft components: rernctRAtion SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 

roms so pnwaeessont + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 
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The J-57, in the 10,000-pound thrust class, is the most powerful turbojet engine now in production. A new generation of U.S. air 
power has been designed around this mighty new Pratt & Whitney Aircraft engine. 
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North American’s F-100 Super Sabre, fastest Air Force jet fighter, ae om ss 
is powered by Pratt & Whitney Aircraft’s J-57 engine. : oe a me Lom ‘ 

_ _~=—_ First all-jet heavy U. S. Air Force bombers are the huge Boeing 
: — — ~~ 8-528, powered by eight J-57s mounted in pairs. 
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i.  ~—Se b a rll ey, oni | 

| eee ae eg 
The Douglas F4D Skyray, fastest Navy jet fighter, will be pow- The Douglas A8D, the Navy's most powerful carrier-basec 
ered with the big J-57 engine. attack airplane, has two J-57 engines. 

Blazing the Way for a New 

Generation of Air Power 
The most powerful turbojet engine in production is The importance of the J-57 in America’s air power 
blazing the way for a whole new generation of program is clearly shown by the fact that it is the 

American aircraft. power plant for three of the new “century series” 

bese : . fighters for the U. S. Air Force—North American’s 
That engine is Pratt & Whitney Aircraft’s J-57, . +9 : . ws F-100, McDonnell’s F-101 and Convair’s F-102— 

the first turbojet to achieve an official rating in the sy 
10,000-pound thrust class as well as Boeing’s B-52 heavy bomber. The Navy, 

: P : too, has chosen the J-57 for its most powerful attack 

But the J-57 provides far more than extreme high aircraft, the Douglas A3D, the Douglas F4D fighter 

thrust. Its unique Pratt & Whitney Aircraft design, and for the Chance Vought F8U day fighter. And 
achieved after years of intensive research and engi- the J-57 will power the Boeing 707 jet transport. 
neering, offers as well the low specific fuel consump- The J-57 is fully justifying the long years and 
tion so vital to jet-powered bombers and future intensive effort required for its development, pro- 

transports, plus the additional important factor of viding pace-setting performance for a new genera- 

fast acceleration. tion of American aircraft. 

Engineering graduates who can see the challenge in this new generation, might well 
Lp consider a career with the world’s foremost designer and builder of aircraft engines. 

i Shoe ie 

2 2-J PRATT & WHITNEY AIRCRAFT 
Og DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 
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ACCORDING TO THE DEAN ... 

Habits of Tolerance and Patience in Human Engineering Should Come to You 
Easily If You Apply the Principles of Scientific Reasoning and Problem Solving 

=a — CU 

: > 
: et 

W. R. Marshall, Jr., Associate Dean 

An engineer is noted for his integrity, his ability to problem. Many times in human relations, the best plan 
think in concrete terms, and his reliance on facts to of action is no action, especially if the proper facts 
base his conclusions. These characteristics or attributes have not been ascertained. However, many times the 
should not be forsaken when dealing with problems in facts themselves will dictate no action. 
human relations. It is true that problems involving 5. When facts and data are difficult to interpret, or 
people are often more complex and uncertain than unavailable, seek the assistance of a person capable of 

engineering problems such as those dealing with giving objective advice. 

strength of materials, fluid mechanics, or thermo- Re-phrased, these principles advise you not to jump 
dynamics where the well-established underlying prin- to conclusions about any person or any personal prob- 
ciples and laws of behavior are obeyed and known to lem until sufficient thought and time have been de- 

the engineer. Nevertheless, it is possible to apply engi- voted to the available facts or to obtaining additional 
neering principles to human relations, and this should information. Do not become the victim of your own 

be kept in mind as you enter your first job in industry. — prejudices or impatience. Do not send that letter or 

You can use your engineering training in dealing memorandum written in anger and in haste. (It may 

with other people by adhering to the following well- be well to write the letter, but let it “cool” before send- 
established principles of problem-solving in engi- ing, then read it again and—in most instances—you will 

neering: tear it up.) Be tolerant of other peoples’ short comings, 
1. Be sure your problem can be clearly defined. No — their lack of sympathy for your views, or their slow- 

solution can be made of an unknown problem. ness of comprehension. In all your dealings with other 

2. Obtain all the available data pertinent to the people, above-all be patient, willing to listen, slow to 

problem; i.c., be sure you understand the other person’s judge or condemn, ready to help and forgive, and will- 
viewpoint, his responsibilities, and some of the prob- ing to change your mind. These rules apply equally to 
lems he himself is faced with. human relations in your work, your home and your 

3. Draw no conclusions on a problem of human rela- — community. The engineer should find these habits easy 
tions until pertinent facts and data have been obtained to form for they are the essence of the modes of 
on all phases of the problem, both pro and con. thought and action which underlie engineering training 

4. Having determined the pertinent facts, establish and practice. 

a plan of action designed to reach a solution to the —W.R.M. 
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compiled by Dick Peterson, m’57 Carl Burnard, ¢’57, and Larry Barr, m’57 

EXPOSITION NEWS of course, much more. It will be Jan. 11. David Rex was elected as 

Larry Barr, Publicity Manager distributed free at the exposition. a new Polygon member. Milo 

Hear ye! Hear ye! The 1956 En- Publicity for the exposition is Swanson, of ASME has been se- 

gineering Exposition is becoming due to appear soon. Highlights are _lected_ as the new Chairman of 

more than mere talk. Plans that radio and television time, bumper Polygon. 

were once tentative are now ap- sticker campaign, newspaper re- AIChE 

proved and tangible signs of future leases, and a poster campaign. . 

festivity are to be found. The exposition will draw 10,000 Ricuarp Tomutn, President 

Student exhibits, once a source people and we are about to let The last meeting of the AIChE 

of much concern are now a source them know when to come. was held Wed. Evening, Jan. 11 in 

of pride. Perhaps, part of this can All in all, the exposition is taking the Top Flight Room of the Memo- 

be attributed to the spontaneous shape nicely, thanks to the help of rial Union. The main speaker for 
speeches given by the various many dozen undergraduates and this meeting was Mr. W. S. Borns 

chairmen whenever student exhib- faculty members. It looks like a of the Research & Development 
its were mentioned. Pi Tau Sigma great exposition, let’s make sure Dept. of Socony Mobil Labora- 
members will long remember one of it. tories. The title of his talk was The 

such speech and Polygon board re- ASCE ma he ae Fart io the 

ceived another fiery outburst just The American Society of Civil I Be Retomans Pate oe acd 

acervast By ie Sane Tie “Bho Engineers held their last meeting slides and was both informative was then apparently warmed to his of the fall semester Wednesday, and ‘nferestin . © 

subject. The credit for exhibit ac- Jan. 11, at 7:30 P.M. The speaker . A tiew Dolmen board member 

tivity, however, belongs to you fel- for the evening was M. John F. was desved _ ve slace Cene 

lows now in the process of build- Yardley, Chief Structural Engineer Kromar whd eden a m Fébiti- 
ing your various displays. Keep it for McDonnell Aircraft Corp. of ar The tan closed to the posi- 

up, and if you haven't started yet, St. Louis, Missouri. He gave an gon was Phil Noth: a Gunior Eos 

don’t wait much longer. Fame, interesting and informative talk, Bad ver ear nadie enaree ‘were 
wealth, and satisfaction await you! outlining the procedure for running aie and vateedien onts were 

Industrial exhibits are also doing a ‘stress analysis of the wing of a os ved a the conclusion “of the 
well. At last count, over twenty mach-plus airplane. erodia . : . : 
were committed and more coming Elections were held for the next event BOARD ELECTION HELD 

in all the time. About forty “indus- semester also. The new officers are: ; 

trials” are planned, but space may _President—Richard Cook; Vice- Fees sour representing all 
be needed for more. Some of these President—Keith Johnson; Secre- professional engineering fraternities 

exhibits will require two or three tary—Joe Steffes; Treasurer—Joe on campus, held its new See 

ordinary booths. Cannestra. Ken Renard was clected elections on January 3, 1956. The 

An opening day program booklet ag the new Junior meniber'of Poly- new officers will hold office for one 

has been approved and formed. It gon. No date has been set for the semester and are: 
will contain exhibit descriptions, a first meeting of the first semester. President—Milo Swanson, ME4 

map of the engineering campus for Secretary—Kenneth Stahl, EES 

the “out-of-towners”, a welcome SAE—ASME Treasurer James. Erice MIs2 

from Dean Wendt, Credits to all SAE and ASME combined and Polygon Board is made up of 

who work on the exposition, and, held a meeting on Wednesday, representatives from each profes- 
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sional fraternity, such as ASME or hydraulic engineers, including some effort to improve science training 

\IEE, and is active in many engi- sanitary, irrigation, and power en- for high school teachers. 

neering campus activities. The most gineers, from all parts of the United Each teacher selected to partici- 

notable of which, at present, is the States and Canada. pate in the program will pursue 

sponsorship of the 1956 Engineer- studies designed to increase indi- 
ing Exposition. In short, Polygon UNIVERSITY RECEIVES GRANT vidual effectiveness as a teacher, 

Board usually does or helps with The University of Wisconsin has and each will be able to take re- 
most of the projects concerning the received a grant of $249,700 from fresher courses in the fundamentals 

engineering student body. Our con- the National Science Foundation to of biology, chemistry, mathematics, 
gratulations to the retiring officers inaugurate an experimental pro- or physics, seminars in teaching 

and best wishes to the new officers. gram to train high school teachers methods, ee university stad 

Pl TAU SIGMA ELECTIONS to teach science and mathematics yore t * see ie et aaa = 

The Mechanical Engineering date etieoslvelyats was eonunced ioe rode 1 life mene tO 

hondrary fealensity, Pi Tan Sigma, Thursday. a “cn - d to head th ary, Ee Y> ¢ ies 5 a, Sorum was selected to head the 
held regular elections at the busi- The program will begin next fall aire ‘ 8 : : wa program because of his long and 
ness meeting January 10, 1956. The with 50 high school science and Boba ae Fart ss sting January 10, 1d06. ; : ’ distinguished record of teaching in 
few officers are: mathematics teachers, chiefly from the field of chemis He joined 

Picci atlace: Vesta, “Mid Illinois, Indiana, Iowa, Michigan, he a oe Se . aan 
resident S a ace es) ie, ME Minnesota, Ohio, and Wisconsin. the University chemistry faculty in 
Ist Vice President—Jose Villalobos 1927. fi i i i J 8 8, : 27, after having received his 
ME4 Prof. Harvey Sorum of the Univer- bachelor’s d f St. Olaf 

> . a S egree ot. 
2nd Vice President—Robert Kruse, sity of Wisconsin’s chemistry fac- Ctl eons dias: dodton fr a 

ME3 ulty will direct the program at ONee Ane: tus’ doc orate from 
Corresponding Secretary — Richard Wisconsin Wisconsin in 1927. He has taught 

Sholts, ME3 _ . . . the freshman chemistry course at 
Recording Sccretary—Richard Stieg, The program 1s first being tried Wisconsin since that time. 

ME4 at the University of Wisconsin and A ee sthiar ccientihe-dutiss 

a . Oklahoma Agricultural and Me- ' mong nis ner Pte “hy Gunes, 
lans were discussed for the chanical College. If successful, it he is a member o e American 

second semester and new member yi] pe expanded to a total of eight a nl oe of 

tnitiation dates set. our congratula- schools in the academic year ae ; a areal el 

tions to t 1e new officers, and _ for 1957-58 with the idea that advance on ee end 0. CANES a AL ie 
the old: it was a job well done. teacher-training in the field of sci- matics, anc represents the Ameri- 

ence would become a continuing can Chemical Society on that com- 
HYDRAULIC ENGINEERS : s and ‘ mittee. The American Chemical So- 

TO MEET HERE program in which science teachers ne tw , 
: 5 . ciety is the largest scientific society 

The 1956 annual mecting of the in all Darts of the United States in the world. : 
national hydraulics division of the could participate. To I ia oo , 

Bn Bac fs one : ’ sadhar will xeodive S3.000 o be eligible for selection to 
American Society of Civil Engi- Each teacher will receive $3, etiGia tacin TiS AEOBEARIE 1eAGhie? 
neers (ASCE) will be held at the with an additional allowance of P P Pros . 

S : ) : . ] . must have a bachelor’s degree, have 
University of Wisconsin Aug. 22-24 $300 for each dependent, plus tui- - 

eee : , : ; ; , taught for three or more years, be 
Prof. Arno T. Lenz of the UW Col- tion fees and travel allowances, the . : . 

cen . 3 d teaching science or mathematics, 
lege of Engineering and president — Foundation announced. hi holastié aad teaching abil 

f the Wisconsin section of ASCE. The Foundation said the purpose snow Senolashe and. teaching eb 
8 1 1 ; i ess f be ue 1 . 1 purposs ity, and be under 46 years of age, 
announced today. ; / of the grant is to aunch an experi- the Foundation said. 

The annual meeting will bring to mental program designed to assist . . 
, ; : : pane neniae sen A typical pattern in all but our 
the UW campus several hundred colleges and universities in their : . 

largest high schools is for the sci- 
ence teacher to teach in more than 

‘ one field. Often he teaches science 

College Typing Company on imatireraetieasiosadidition 1p ste 
non-science field which is his pri- 

527 State Street Phone AL 5-7497 mary interest. It is toward teachers 
<—) in these categories that the pro- 

Thesis Typing gram is aimed particularly, Sorum 
pointed out. 

<— The University of Wisconsin will 

draw most of its students from 
PLANOGRAPHING—ADDRESSING—MULTIGRAPHING a 1x eed " 

Wisconsin and adjoining _ states. 
Oklahoma A&M will draw its teach- 

COMPLETE LETTER SERVICE ers largely from the south central 
area states. END 
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“Pm a chemical engineer, Class of “52, and a Technical Rep- 1 “Pm a metallurgical engineer, Class of “51. T wanted to get 
resentative for Carbide and Carbon Chemicals Company. | | into development work. sf started with Eleetro Metallurgical 
work through one of Carbide’s 23 Sales Oilices, calling on all 1 Company in their Metals Research Laboratories in Niagara 

the process industries in my area, My job is to open up mar- | Falls, Three years’ research work in steels and titanium gave 
kets for new products and find new uses for old products. {| me the technical background I needed. Now I'm working on 

I try to be a valued technical consultant to my customers.” | applications of titanium as a development engineer.” 
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“Pm a mechanical engineer, Class of 719, | started in the [ “ma chemical engineer, Class of °50. I started with Bakelite 
Tonawanda, N. Y.. laboratories of Linde Air Products Com- | Company, in their training program for production, Now Fm 
pany. Ina few months I was doing research in low-temperature 1 Assistant Department Head at the main plant in Bound Brook, 
rectification and heat transfer equipment. Now Pma Section 1! N. J. The group [ direct handles resin quality control and 
Engineer, responsible for a group of research and develop- ' technical service. BAKELITE gave me the chance to rise to a 
ment engineers—a member of Linpr’s management team.” t significant position in management.” 

THEY ARE KEY MEN WITH A FUTURE If you are interested in a future in 

production, development, research, engineering, technical sales. or advertising and public 

relations, check the opportunities with any Division of Union Carbide. Get in touch with 

your college placement officer, or write directly to: 

UCC DIVISIONS INCLUDE... U NION CARBIDE 

e Bakelite Company e Carbide and Carbon Chemicals Company 4 ND CARBON CORPORATION 

e Electro Metallurgical Company ¢ Haynes Stellite Company ae 

e Linde Air Products Company ¢ National Carbon Company Industrial Relations Department, Room 406 

e Union Carbide Nuclear Company 30 East 42nd Street, New York 17, N. Y. 
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TOMORROW:S This ingenious machine works from blueprints to brick walls in record timel 

Skylines of the future may spring up overnight with equipment like 
this on the job. Brick-Quick prepares and spreads the mortar, 
then lays and levels the bricks, points up and finishes walls 

with ultra-speed and precision. 

S, This fantasy may be a fact tomorrow! If it is, look for New Depar- 

yh ~ ture ball bearings to play a vital role in its successful operation. 

Tet eS A 7 New Departures hold moving parts in positive alignment, take 

jl &, ~— nae ope ag ah / thrust and radial loads. And New Departure’s constant research 

=e Le Ae Ni provides industry with bearings that operate under extreme condi- 

Ee Re NY © ie ys tions to make the newest advances workable. 

“= =) bal ue A p 5 NEW DEPARTURE © DIVISION OF GENERAL MOTORS @ BRISTOL, CONNECTICUT 
ae ein Le 

“1 CT =O S ey 2 LN [sions] @ Y\ 
sete guy 

NEW DEPARTURE 
TODAY: New Departure ball bearings assure de- jf BALL BEARINGS 
pendable operation and long life for construction 2 , 
equipment of all kinds. These bearings support heavy ‘ 
loads, reduce wear and operate throughout the life of Sa 
machines with little or no maintenance. 

NOTHING ROLLS LIKE A BALL 
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All over the world technical “Minute Men” of the RCA Service Company assist the U.S. Army, Navy, Air Force. 

66 . or] i“ How RCA ‘“‘Minute Men” give added strength 

to our Armed Forces everywhere 

In Northern Japan, in Florida, in the nation. Behind them stand 
Guam—all over the world, the RCA’s 37 years of experience in 
technical ‘“‘Minute Men’ of the communications; more than 70,000 WHERE TO, Mr ENGINEER 
RCA Government Service Depart- | RCA employees in manufacturing RCA offers careers in research, de- 
ment are assisting our Armed plants stretching from coast to velopment, design, and manufactur- 
Forces. coast; plus the fullest research fa- ing for engincers with Bachelor or 

These “Minute Men”—experts cilities devoted to electronics that advanced degrees 1m EE, M.E. oF 
in ‘clectronic installation, nainte- industry has ever known. Physics. For full information, write 

Bee = to: Mr. Robert Haklisch, Manager, nance, and training—are backed In all these ways, the RCA Gov- : a . : ‘ College Relations, Radio Corpora- by the RCA organization that pro- | ernment Service Department has tiow of AIméHida. Camden 2 Nd 
vides a wide range of complete proved its ability to give added , TASER: ey Ne Bs 
electronic services and systems to strength to our Armed Forces. 

® 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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by John M. Albrecht, c’56 

Lester C. Rogers, a 1915 civil scientific contributions to aeronau- 

engineering graduate of the Uni- tics, especially in the fields of aero- 

versity of Wisconsin, was recently a dynamic loads and of fatigue of 

elected to the Board of Directors : ie : structural materials for aircraft. 

of the Metal and Thermit Corpo- 7: With Dr. Henry J. E. Reid, director 

ration. ” / of the laboratory, he invented the 

Mr. Rogers, a native of Elgin, 3 vo «(Fe V-G recorder, an instrument for 

Illinois, is president of Bates and ) em y recording airspeeds and structural 

Rogers Construction Corporation i ~~ g loads on airplanes in flight. 

and vice president elect of the ae oe Mr. Rhode was awarded the 

Associated tenoral Conbeaetors Ot — ae -_ Wilbur Wright Medal of the So- 

America, Inc. He is also a member oy ve a . ciety of Automotive Engineers 
of the American Society of Civil we a in 1937 pee 

Engineers and the Western Society is “y : “ 

of Engineers, president of the Chi- of : = 

cago City Missionary Society of the David G. Soergel, a graduate of 

Congregational Churches, and a the University of Wisconsin with a 

trustee of George Williams College. B.S. degree in electrical engineer- 
Pekan PAY Mowe, x Lester C. Rogers ing in 1943, has been appointed 

ae pS ; manager of the newly created Ap- 
alumnus of the University of Wis- He has the distinction of being the plications Department of Autone- 

consin, was recently elected to the first engineer elected to this posi- tics, a division of North America 

City Council of Iowa City, Iowa. tion in Iowa City. Professor Mor- Aviation in Downey, Los Angeles 

SO gan is Professor of Sanitary Engi- county, California. , 

neering in the Civil Engineering . . . 

Department at the State University In his new position, Soergel is 

Goer of Iowa. He received his B.S. de- meneeried with customer relations, 

gree in 1933, and his M.S. degree market analysis and ‘the'p FomOuoN 
. . in 1935, both from the University of applications for Autonetics prod- 

Wiscoustu at Wisconsin, . ucts. Autonetics is engaged princi- 

pally in the development, engineer- 

Richard V. Rhode, a 1925 grad- ing and manufacture of automatic 

@ Tee Shirts uate (B.S.) of the University of navigation and control equipment 

: ewan Fhiee Wisconsin, was accorded special for aircraft and missiles. 

e Rear Mugs honors recently upon completing Soergel joined North American 

@ Garters 30 years of continuous service with in 1949 and served as staff repre- 

@ Animals the National Advisory Committee sentative in electro-mechanical en- 

: oe eg void awarded gineering, as an assistant to the 

© Stationery a ‘ peace ne ue a 59 = em vice president in charge of the 

@ Blankets for his long service with the Gov- — \fissile and Control Equipment or- 

@® Bucky Badger Pins ernment research agency. ganization, and, in 1954, as man- 

@ Jewelry Since March 1, 1950, Rhode has — ager of the Electro-Mechanical 

@ Cuff Links been assist: lirector for research Products Department recently inte- © Ear Rings been assistant director tor researc S ‘p ’ y 

(aircraft construction) at the NACA grated into Autonetics. 

* REM Guar ne Washirigton, D. C He received an M.S. degree in 

He joined the agency's Langley applied mechanics from Washing- 
5 peroneal Esaratory. Langley ton University in St. Louis, Mo., in 

BROWN S Field, Virginia, shorty. after grad 1949, and was an assistant profes- 
uation from the University and 4. of mechanics there. He was 

Book Shop Inc. continued on the laboratory staff associated with General Electric 
76] <= STATE STREET ~ 712 until his promotion to Washington. Co. in its advanced engineering 

Author of scores of ANCA tech- program and its Industrial Control 
nical reports, he has made many _ Division. 
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OP This towering modem unit at 
|. rti‘CO—SS_S AA the El Dorado, Ark., refinery 

a r—C<C—COMLE tion, a Standard Oil subsid- - _ . - a es SZ VS : / jary, produces 700 tons of 
——CE SS coke daily. 

: C  @;+«+'K,RESCOW IS ‘ se ee Ba ee oS 
 —=— aa. la ager 

ISAT RN ; me SN ASN | ; Po — -% ee aan — obo 3 j 1 

le ao 2 8 Te mo @ | 

— Lae oe 2 eee 
~*~ Lobes pO ] 2. 

_ Ff BAS LU oe 
—rtia—M a er ti=“srsts . i 

ot eae)... is es 
“ew ST 

Ce area 
{ee ac i a es, A) a cy Standard’s original delayed 
: So ee S a ee ay | coking unit at Whiting re- pee kt oe S&S re NES | _ a a 1 | \ — Lak _ p 1 cently celebrated its 25th 

et i eet <omeneti | birthday ‘ton stream” and 

iia’ ew af. Bomie strone: 

How to make an exception prove a rule 
‘TECHNOLOGICAL PROGRESS is rapid in the petro- and coke. It paid off spectacularly when catalytic 
leum industry. Few processes have a chance to cracking was invented and these giant new units 
“grow old” on the job. Most are killed off through began calling for feed. It paid off again when the 
the combined efforts of thousands of scientists diesel locomotive came along to put the heavy oil 
working constantly to improve everything we do, burning steam locomotive out of business. 
make or use in our business. Dr. Robert E. Wilson, chairman of the board of 

Every now and then, though, we experience a Standard Oil today, was the inventor of delayed 
happy exception to this rule. That occurs when a coking. Almost all of the young scientists who 
new development not only meets the immediate worked with him in its development are still with 
need but also provides the right answer to situa- Standard too, in responsible positions requiring 
tions yet unforeseen. their special skills. 

Twenty-five years ago last August a process Young scientists in research and engineering at 
known as “delayed coking” was invented. The Standard Oil today find it satisfying to see their 
new process made a quicker, cleaner job of con- creative efforts translated into valuable product 
verting heavy residual oil into gasoline, gas oil, and process improvements. 

S d d O ° l C Le Ml > 
tandar il Company  (stanparp 

910 South Michigan Avenue, Chicago 80, Illinois 
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re | W.S.P.E belonging, and of the many meet- 
-3.F.E. : 

os attend. e re TRANSISTOR & (Gonttnned from panerdd) ings to attend. An unexpected re 
sult was that 16 expressed a definite 

PUTER Europe on a Dutch vessel on May interest in joining the WSPE while 
res ie e 

DIGITAL COM 30th. They left the vessel at Rotter- . J 8 : 
dam, Holland and Mr. Wahlstrom 4 said. they: were: mndecided. The 

TECHNIQUES alk nme Pummanen filennae answers did reveal a definite desire 
travelled to Bremen, Germany to ; 

: ; for small group meetings close to 
pick up a Volkswagen station wa- home with possibly anallee chap 

i » desi : . ome with possi aller - 
applied to the design, development | gon. which he had previously — : * . yy me ot FE 

icatic ‘ ters. Another benefit of the survey 
and application of dered and which was used for . nek 

: 3 a was the revision of our mailing 
5 transportation while the family was lists 

: ists 
in Europe. The family camped out =, : 5 

OOM Se naar bn aac of the ao md found Following are the summarized 

| aan camping sites ver economical usu-  {Swers fo: Hie questiontairess 
TRANSMISSION AND armping sire yes rn 42. members returned question- 

Ao Ue IR eA aly costing about thirty cents per naires 
Renee day for the family of four. A total “"~” 

[ intents) of only eighteen dollars was spent Poll of Members in the Southeast 
gs Chapter Area 

for camping in the three and one- : ‘ 
1. Are you a registered engineer? 37. 

half months. Sweden, Denmark and ELT? 5. 

ENGINEERS Finland were included in the Scan- 2. Do you prefer the present system of 

& dinavian portion of the trip and having meetings at: 
the people were found to be very Elkhorn or Burlington in September 

PHYSICISTS friendly. They found some antgo- Waukesha in December 
‘ Milwaukee in January—State Meet- 

_ nism, however, because of the ing 

Volkswagen and German license Racine in March 

Digital computers plates—until it was discovered that Kenosha in June 

sinnilar to the:successftl they were Americans. As a precau- Yes 24, No 14. 
Hughes airborne fire control tion they travelled with an Ameri- 3. Would you prefer meeting with the 

computers are being applied by the san flag dn th sad £ the Southwest Chapter? 2. 

Ground Systems Department to can 2ag.1o Ene rear ‘winl Ow 2 e Fox River Valley Chapter? 0 

the information processing car. Mr. Wahlstrom Visited his Milwaukee Chapter? 9 

and computing finctions of mother’s birthplace, which was easy New Chapter? 1 
large ground radar weapons to find because of the excellent 4. Or would you prefer Monthly meet- 

control systems, | family records kept in Sweden. Nee of a et asian 

| ; ; Mr. Glen Toy, a Chippewa Falls Nee aoa ale 1 
| The application of digital and transistor High School and University of Either? 4 

techniques to the problems of large ground s . fither? 

| radar networks has created new positions Wisconsin graduate was a guest. 5. List counties that should be included 

at all levels in the Ground Systems Depart- | Mr. Toy is now a construction engi- in new Chapter areas: Racine—Ke- 

| ment, Engineers and physicists with experi- ser for ead . nosha 4, Walworth—Racine—Kenosha 
| ence in the fields listed, or with exceptional neer for the Morrison-Knutson 4, Jefferson-Waukesha. 3, Racine- 
| ability, are invited to consider joining us, Company in Seattle, Washington. Kenosha—Walworth-Waukesha 3 

-— — | His family is vacationing in Eau Milwaukee absorb SE Chapter 2. 
| FIELDS INCLUDE | Claire at the present time. Ozaukee—Washington-Milwaukee 1. 

ppl | SOUTHEAST CHAPTER act sealtered. 
i 6. What city other than where you 

See EA BOTING Het t | GE MATHEIS live is most convenient for you? 
« Be SoBe MEMORY | In order to determine how best Milwaukee 17, Kenosha: 9, Racine 5 

MAGNETI z i z “ ‘ ms » on ay ONE ve 

LOGICAL DESIGN | | to serve the registered engineers in Burlington 4, Waukesha 2, Madison 
PROGRAMMING | | this area, the Southeast Chapter 2. 

VERY HIGH POWER MODULATORS sent out questionnaires to all reg- — ™ kisi al —_— ee ee 
: ; : meetings closing at a : M. 

aS saan ee istered engineers in the Southeast ice eae aa to permit you to attend other en- 
INPUT AND OUTPUT DEVICES Cha ter area. sagements? 

SPECIAL DISELAYE P gagements? Yes 20. No 16. 

MICROWAVE CIRCUITS The plan met with favorable re- 8. In connection with smaller Chap- 
sponse as 42 out of 90 members ters, would you consider an arrange- 

and 42 out of 250 registered engi- et nee would be sc 

Scientific and Engineering Staff neers and EIT’s returned the forms. on NO ‘apter_meetings! Yes 

HUGHES As expected, a number of those 9, Do you feel that members should be 
dissatisfied with the present ar- assigned to Chapters: 

RESEARCH AND rangements desired to meet with a. according to their residence ad- 

DEVELOPMENT LABORATORIES the Milwaukee Chapter. Twelve és aS ‘eae Ban ‘ 

registered engineers complained of . Aieae ig HO igi Duainess AO" 

Culver City, Los Angeles County, California ¢ the number of organizations to c. be permitted to join any chapter? 
which they belonged, the cost of 25 END 
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Here's a book that tells about 

exciting career opportunities 

in every branch of engineering 

The opportunities at Alcoa are so many, so offices . . . research laboratories; and positions 

promising, so rich in recognition it took a book are open in almost every section of the country. 

to tell the story. And Alcoa wants you to have Your work will be challenging and your 

a copy. associates stimulating. 

If you choose a career with Alcoa, you'll get The whole fascinating story of careers with 

intensive training from the men who built the Alcoa is told in this colorful new book. See your 

aluminum business. You'll have the opportunity | Placement Director or send in the coupon below 

of working in our production plants . . . sales for your copy of A Career for You With Alcoa. 

Your Guide to the Best in Aluminum Value “ 

cof Ue 
peu pass 
pew want 

‘aa aay a, - . | |  . 

ie | i a a fw 
ner 1 

A career for you""= 7] 
Pe. | | Tune in the ALCOA HOUR, television's finest 
NN a iN 1) hour of live drama, alternate Sunday evenings. 

pata <a 3 || 

Pa "= ‘a eh | a 

| eo _ a A} i Write for your copy today! 
| : - —,,  < | | ee 

i _ eae ee | 
| | a ee | | ALUMINUM COMPANY OF AMERICA | 
' : oe =. | 1825 Alcoa Building | 
|  . . = — Ce | | _ Pittsburgh 19, Pa. | 
: ft ee gall 
TX F eee | Please send me a copy of A Career for You With | 

| ; 2 7 2 Pe a i ¢ —— | Alcoa, 

_ EE Ml | ly ! 
is ey ' i Pe 

| j a op | / | | Address - | 

| Alcoa supine po | lg 1 
| ons DIN ee | City and State —- | 

| : ae ia | a | 
j ide — | College Degree___Date of Gradvation__ 

| On =. 
' tab iP. af ' i 

| Be i pe oe S| 
‘a mer | be “alien 
SA A ee 
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Fj gr machining. These techniques were also developed 
7 % 9m along with the Nautilus. 

" 0; } Zirconium can successfully be arc welded, to pro- 
\ = : — ye duce strong joints, by a special inert gas, remote con- 

a fo& a trolled, arc-welding process. However extreme care 

a" act) P ioe oo must be taken to purify the inert gas atmosphere lest 
= a | ¢ oy ie impurities cause embrittlement of the weldment. Large 

i : | v | " me tanks that can be evacuated to very low pressures and 
.—_— a te a filled with helium have been developed for this pur- 

wan Lao o pose. The welder remotely controls the arc and the 

° ° material to be welded. Welding stresses are removed 
Zirconium by heat treatment in large evacuated furnaces. Torch 

(Continued from page 13) brazing and furnace brazing have been made economi- 

of the picture since it might introduce contaminations, al by the use of a flux developed for brazing titanium. 
So an etching process was devised to remove surface Since zirconium has a unique property of being able to 

layers. This process had to be carried out with great dissolve surface oxide and surface nitride films, it is 
care to prevent contamination by the etchant. possible to form high integrity bonds by pressure 

As the technology of zirconium progressed, problems Welding. Joints that show no traces of the original sur- 
in fabrication arose and were solved. The first problem face lines have been produced by this method. 
was that of making ingots. Since zirconium reacts with Zirconium is also applicable to powder metallurgy 

every known crucible material, a unique way of pro- fabrication. The powder is usually a hydride form of 
ducing ingots had to be devised. At first a carbon cru- the metal produced by reacting the zirconium with 

cible was postulated, but it was found that a 0.15% hydrogen. This powder is then compacted by the usual 
pickup of carbon was too large and greatly affected methods to form a green compact which can be sin- 

the corrosion resistance of the zirconium. Therefore, a tered in a vacuum at 2300°F to produce the desired 
water cooled copper crucible was developed. Here an product. 

are method of melting is employed with an inert tung- Zirconium can satisfactorily be machined by the 

steel rod as the cathode. The metal is melted by an are Usual methods applicable to iron and steel, but care 
between the cathode and the molten pool of metal. In ™ust be taken because the abrasive nature of the oxide 
this manner an ingot of sound metallurgical structure scale tends to dull the cutting tool. Also light cuts 
is built up by a continuous welding process. Of course must be taken and the thin chips immediately removed 
this process must be carried out in an inert gas atmos- to reduce the fire hazard caused by their pyroforic 

phere to prevent contamination. nature. 

Many parts of the atomic submarine reactor had to From the above discussion it seems that since zir- 

he fabricated by rolling and extruding; this also posed conium products are so difficult to obtain in the pure 
new problems. Zirconium can readily be hot worked at form, and so expensive, some other metal could serve 
temperatures above 1110°F but must be clad with iron as a substitute, but an exhaustive search of the prop- 

or copper to prevent contamination by the atmosphere. erties of materials required for nuclear construction 

\t 1400°F zirconium has been extruded at ratios up to shows that zirconium is the most favorable except for 
fourteen to one, resulting in a weaker but more ductile price. The future here isn’t as dim as one might ex- 
product. Often the larger billets are hot formed in pect. The present price of zirconium in rod or plate 

conventional steel mill equipment with the minimum form is twenty-five to thirty dollars per pound, but with 
surface contamination being removed by sand blasting | mass production of zirconium this cost will be reduced 
and _ pickling. many fold. 

As a result of zirconium’s high ductility, it can read- The use of zirconium is not limited to atomic energy, 

ily be cold worked. Fine zirconium wire and small however. Its marked corrosion resistance in quickly 
seamless tubes are often produced by cold drawing and making it a favorite with surgeons for use in surgical 
extrusion tube reducing, Care must be taken in cold — instruments, internal pins, screws, and plates. It is also 

drawing however, because of the tendency of the metal becoming a popular material for pipe and tank linings 
to seize in the dies. In order to obliterate this possibil- and is slowly replacing tantalum. Another practical 
ity, the zirconium is sometimes sheathed with copper use for zirconium is because of its alloying properties. 
or nickel, or else the zirconium is heated slightly before The strength of copper is doubled by the addition of 
drawing to produce an oxide film which will serve as 7% of the wonder metal. Nickel containing 10% zirco- 

a lubricant. However, the zirconium oxide scale is nium produces a hard alloy which requires no temper- 

extremely hard on the dies. In either case, the oxide ing and is useful in high speed machine tools. 
film or the metal casing is removed by pickling after Zirconium is a young atomic age metal, already with 

the fabrication operation. numerous uses. The unending possibilities and devel- 

The metallurgical properties of zirconium lend it opment of this metal of the future are left to you, the 

very well to fabrication by many types of joining and _ engineer of the future. END 
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Horizons unlimited for research, test, design, production, industrial and sales engineers 

Honeywell offers you a future 
e e exe e 
in a variety of exciting fields 

HE Opportunities for engineers in the automatic on the creative imagination of highly trained engi- 
control field are as varied as today’s world— neers working with the very latest research and 

and as intriguing. test facilities. 

The development and manufacture of power With 15 separate divisions located throughout 
transistors for electronics .. . providing automatic the United States and with factories in Canada, 
flight for supersonic jets and missiles . . . develop- England, Japan and Europe, Honeywell offers op- 
ing temperature controls for today’s modern homes portunities in many expanding fields. 
and skyscrapers... instruments for automation Begin now to plan your career in this vital and 
and atomic installations. varied industry. Consult your college placement 

These are a few of the fields in which Honeywell office concerning the next visit of our representa- 
is now engaged, and an indication of the exciting tive to your campus. Or write today to Honey- 
challenges waiting in the future. And it is all based well, Minneapolis 8, Minnesota. 

Honeywell 

e e Pats ta. Coutols. 

i ee OO LUO | reaisaiien| weve eis tt 
os S ef Ee Pe peeeees | Becca, mt _ dUCOCUmKUlUtt—~— kes : a = a iS Bee a — ee 

: See | is —_ ow eS CU rt > zy 

a GES om de ee 

itinconnaeces | [fee 1. & 8 141 ao i Be 
| oe See cca | ee Ne oo ~ | 
Be | ee ge a i - amy | ie Qo 1 Ge 2 epee | 

Bie Mme le —e a 4: eee wile aa We fee S| 
A MM ih ea La 

sels reg ae - a / : a 

FEBRUARY, 1956 49



eo. { _ . — Welding 
: oo. oe 3 ‘eget a : (Continued from page 23) 

oo ce it can handle all retrieving operations satisfactorily. 

ae eT Installation of the crane on a tractor is a simple opera- 
fe Oa . : Aan ‘ Se _ tion and requires a minimum of manpower and time. 

a oe By allowing savings in time and material, arc welded 

NA eee construction not only gives the builder of a fifth-wheel 

>: | ae ae crane a considerable cost saving, but provides a strong, 
Lo ce ae. ; ‘ . - F 
a ew on flexible, and light weight unit. The need for only a few 

; Gee fe | 7 a pieces of equipment in the construction of the crane, 
a Bee ‘ : . oe . 

y al and the use of a simple hydraulic jack for the hoist 
a te 5 ays 2959 

W ) j oe adds to the practicability and economy of building a 
in AL Po welded fifth-wheel crane. 

t i 7) Te | ie 5 ‘ F i i TABLE NUMBER ONE 
: : : 

a e L~ i a Rs j The following manufactured items are to be used in the con- 

aes q . struction of a fifth-wheel crane. 

A popular type of speaker system for true living SN 
room hi-fidelity listening pleasure. No. Part Specifications 

Used No. Name of Part (Dimensions in inches) 

Hi-Fi 1 1 King Pin._.____._._....... SAE Standard king pin 
1 2 Hydraulic Jack....---.-.---- 10 ton capacity; 9" high hot 

inuee 20 15 G6 Vitor moc eas lia., 2” long; wit] titer pin hole 
(Continued from page 15) : 4 Bol Assemblies ones sarin th vith an wanes le 

: . : 5 : i ore Oe 
magnet type is usually used and the size of the magnet eee 7a 1 elk nae lek washer 

is one indication of its quality. [f only a single speaker 

is desired, it is imperative to get a speaker which will TABLE NUMBER TWO 

cover most of the frequencies up to 15,000 cps. The The following steel sections are to be used in the construction 

diameter of this speaker should be at least 12 inches. of a fifth-wheel crane and should be cut to the specified length. 

More elaborate systems may have two or three speakers, 
sof the speakers ari ' or fre ries No. Part Length one of the speakers covering the lower frequencies Ae ca Name of Part HEPES shape of Section 

while the others cover the higher frequencies. A cross- 2 5 Frame Rall. a 10,28 channe 

Ter » rk is cE) 2E 1 ari e fry sncie. Fras EI KSoUesswewee 2 6x4x % 
over network is used to feed the various frequencies to 1 t Pivot Bars -- cococenssesss ; Bs diame bar 

» proper speakers 9 Ste oe “6 8 \y angl 
the proper speakers. 1 10 Mounting Bracket..------- 44 8 Ud Shane 

Almost as important as the speaker itself is the en | 2} Berane oe 2 4 dianicter bar 

closure for the speaker. This may be emphasized by | ___ 

placing the speaker in a well designed cabinet and TABLE NUMBER THREE 

then taking it out of the cabinet; the difference in sound . . , 
quality. will be very ticeable. The speaker cabinet The following parts for the construction of a fifth-wheel crane 

yeanty Wi a very no} . cable. ne Speaker Ca : are to be cut from mild steel plate of the indicated thickness. 
should be made for the individual speaker system; it 

. >» large e Oo e ire sys 7y should be large enough to hold the entire system with No. Peet Rough Thickness of 

ease. A very suitable type of cabinet is shaped like a Used No. Name of Part Size, in. Plate, in. 
ee 5 ine: § > comer > Tr i 1 11 Mounting Bracket Plate............. 44 x8 triangle, fitting into the corner of the room with the 2} hs nee % 

face of the speakers facing toward the middle of the 1 14 _ Piston Hinge Block: ---.-.--...-.. 24 x2 1 

ae the conncr af the om i's good place for the 4 Maman, room. The corner of the room is a good place for the 3 tf Mali vrame Gusset 2222s PRA % 

speaker as the corner tends to reinforce the sound of © — J _______L__. 

the orchestra. Also, when the speaker is in the corner, TABLE NUMBER FOUR 

the high frequencies may be heard better over a larger Gost Analydi 
; rt 

area of the room. a, 

Now that some of the more important characteristics The weight of steel stock used in this crane amounts to ap- 

of a good hi-fi system have been pointed out, it is up to ey a ara curent local price for steel in 

each individual to decide how far he wants to go into quantities of less: than 1000 pounds is 13¢ per pound. The cost 
hi-f. TI i hich b ial of the king pin is $13.86 and the jack $15.00. Allowing $10.00 

: sve are many systems which cs e par , . 
alts nere are: many Systems 'w re can be partially fo, welding electrodes, bolts, and miscellaneous expenses, the 

assembled by hand and are very efficient reproducers of total cost of materials for a fifth-wheel crane is tabulated as 

sound. Also, these home made kits reduce the cost sub- _ follows: 

stantially, and the builder learns quite a bit about elec- = 

tronics too. Some systems involve a rather large invest- Steel (175 Ib. @ 18¢ per Ib.)....-.--.---------- == $22.75 
wo : ing pin.) ene es 18286 

ment, but reproduce the original almost to perfection. Jack TINIE dss00 
igs alk : ‘ . Miscellaneous... ---.-- 2-0 2-2 -sseesesseweee---- 10. 

Whatever your decision is concerning your hi-fi equip- pee 
: } Total Cost of Materials.......-..-.--.---2---..... $61.61 

ment, remember that your system is only as good as its 

weakest link. END END 
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(& > Another Antarctic Expedition 
q BX yA 
BA \ calls on COLLINS 

~ <9 for communication 

U.S. Navy Task Force 43 is establishing several The name Collins has figured prominently in 

bases in Antarctica in conjunction with the polar expeditions since 1925. During Admiral 

International Geophysical Year activities. Two Byrd’s expedition of the early 30’s, Collins trans- 

bases will be built next year, one of them at the — mitters were used in the first Arctic/Antarctic 

South Pole. The expedition, appropriately en- | communication link—from the Byrd Expedition 

titled “Operation Deepfreeze,” is under the (Antarctic) to a CBS station in Northern Alaska. 

direction of Rear Admiral Richard E. Byrd and The Collins equipment is specially packaged for 

commanded by Rear Admiral George Dufek. air drop and long sledge journeys. Superior per- 

For radio contact between bases and the outside — formance and reliability, proven time and again, 

world, the commercial and amateur communi- _— make Collins the logical choice when the need 

cation equipment will be Collins, for radio communication is vital. 

Ig ji ig a 
a hse ff, rn 

i (COREA! LEADERSHIP IN ELECTRONICS =|HI/MH 

COLLINS RADIO COMPANY 
CEDAR RAPIDS, [OWA A, 
1930 Hi-Line Drive, DALLAS 2, TEXAS © — 2700 W. Olive Avenue, BURBANK, CALIFORNIA . s 

wit , = AD os 

eee Bet : b _ “ Sg % pay al 

ee oe Bi : Ll. we... ee ee 

| ay cco 3 ge aa oa % 

Ee ag oo on ee 

aps “he * : Se. er Te = 2 

bie Se Hence j al ¥ = . sms, sat 2 

ee iN ee ioe 

ae cig Vo OP er ee, ie Rshanmancesccsdppeorenes ae aaa 
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A Collins’ representative will be on the campus March 1 and 2. See your placement officer for 
an interview appointment. 
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SCIENCE HIGHLIGHTS 
edited by Dick Tomlin, Ch56 and Ted Witzel, EE°57 

i al pereraca) eb 3 a | SS l e would respond and sends signals to 

m\\ ec Be eee oe i | 1 So the instruments and control gear. 

‘ y- a <> hon: a | he an At the same time the trainee can 
\ CHAIN ae vy ey ; AY li is a i see the action of working control 

cl aa Hat Cy tee % st bee 79 vods in a dummy fuel core. The 
Ye er) RK m2 ate Hes jaan os es electronic brain can be adjusted to 

= Cae \ . a ae i ; Fook. sees fee imitate a variety of actual reactor 

oS ao) ae “a oe st ee eG = Xx Be types and can even be set to simu- 

——— FS ae a ~ ee a ie late emergency conditions or acci- 

ie oo. ee Bec le a i I | | dents. 

ST ae LONG LIFE TREAD 
ee ~~: : OT a = A blowout-proof tire for trucks 

i es Se A and buses that will outlast the ve- 
° epelliiaetiteis _ hicle is now a reality. 

This half-million dollar lathe, having a 144-inch swing and a center-to-center A high tensile, specially stranded 

length oof 5; feet, isthe, world’s: largest. wire for reinforcing cord has been 
introduced into the tire. One of the 

WORLD'S LARGEST LATHE loads at slow speed while steady- — jation’s leading tire manufacturers 

Looking to the future, G.E. rests are being positioned. has started a widespread promotion 
ordered a lathe bigger than needed The cast iron faceplate, 10 feet of its 300,000-mile tire made with 
for any job now under way, fore- in diameter and weighing (with its the new wire cord and is predicting 
seeing a demand for ever bigger shaft) about 20 tons, is so finely that the next two years will see a 

hydraulic turbine-driven genera- balanced and lubricated that a man —_50)0,000-mile tire on the market. 
tors, direct-current motors, fly- can turn it by hand. Not to be confused with bead 

wheels and other rotating equip- wire, which for years has been used 
ment for utilities and industry. MES ae ieee con in the core of the bead to hold the 

The lathe was built by the Con- TRAINING tire on the rim, the new cord wire 

solidated Machine Tool Corpora- Engineers soon may be learning is built into the plies, two to four 

tion of Rochester, N. Y., and cost how to operate nuclear energy re- of whieh ave Totiiied.thy the caveass 
about half a million dollars. actors, not on actual units but on of the fire: . 

Feature of the new tool that will simulators that faithfully imitate With a tensile strength of 375,000 

be needed soonest is the 144” — behavior of the real thing. to 425,000 pounds per Square inch, 
swing, G-E design engineers were With the swing toward large- far in excess of any available fabric 

previously limited by the 120” scale use of nuclear power, a whole cord, wine. makes posite a safer, 

swing of the shop’s largest lathe. new generation of operating men, stronger AEE: with a thinner cross 

Center-to-center length of the new schooled in fission process and con- sechon. This in turn provides 

tool, 55 feet, is expected to be trol, will be needed. Since costly greater resiliency and reduces ac- 
ample for some time, but provision reactors are not readily available cumulation of heat. The metal-core 

has been made for increasing the for instructional purposes, one an- ly alsyelmniates "ania Sivetels 

length by adding new sections to swer to the training problem is the Cord wire is made of high car- 
the bedways. less expensive simulators, which re- bon steel and is supplied in coils 

The live tailstock quill center is spond like actual units in produc- to the Processing line aS) ¢. hard 

accurate to a total indicated runout — ing, maintaining and_ controlling dna process wite JOA inches i 
of .0005”. All-clectronic longitudi- nuclear chain reactions. diameter: 

nal and cross feeds permit feed One device, believed by its man- 

settings at any increment from — ufacturers to be the first commer- CHEAT. 
002” to .75” per spindle revolu- cial nuclear reactor simulator, fea- For the first time in U. S. history, 
tion. The machine can carry jobs — tures an electronic “brain.” When — tremendous quantities of waste 
weighing up to 200 tons at speeds the trainee manipulates the con- heat generated by atomic reactors 

ranging from one-half to 40 RPM. trols, the “brain” instantly figures are being used for large-scale space 
Centers alone will carry 200-ton — out how a particular real reactor heating. 
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Engineers at the Atomic Energy RADIO-STOP LIGHTS eS sc ea cual = 
as a . . 4 : | | 

Commission s Hanford, Washington Recently Mayor Richard J. Daley | | FACTS THAT FIGURE | 

atomic plant are transferring heat of Chicago, pushed a button throw- | 3 

—from ‘water used to, cool atomic ing radio controlled, electronically | in lower costs 
reactors—to air conditioners in vari- mechanized traffic signals into op- : ta i 

ous Hanford buildings. eration at 13 busy street intersec- | | fe id 
The new heating system works + / FACT: § 

like this: “ tions. ; | Steel is two to three 
USS UMS: The City’s request to the Federal | __ times o:stronges gray Z 
Water from the Columbia River Communications Commission in | ~ sree Guay ikon 

. i Tensile strength rahuila’ateanail 
is pumped through Hanford reac- Washington for a station license to | $1800 oe 280 S0'0dd put : 

tors used in producing plutonium. transmit radio signals to co-ordinate | ! 
In cooling these reactors, the water __ traffic signals was so unusual that | 4,4 ahd te Lt 
absorbs immense amounts of heat special authorization by the Com- Kasanee fate .Aakd | Cae 
and picks up slight amounts of mission was necessary before the ye 
radio-activity, both derived when City was granted permission to in- : yu GUAYRON 

atoms of uranium fission or become stall the pilot system. f 

plutonium. Vehicle movements and direction ' FACT: a 
, . . | Steel costs only o third =e 

The reactor cooling water is of travel on certain streets vary in | os much as gray iron, : : 

pumped to a heat exchanger, where Volume fr om hour to how and day I ig = i 
it gives up its heat to an ethylene © day. Traffic contro] signals, with- | ™ uae | 

glycol water solution, which trans- out interconnecting cable cannot Ae foci 
“ae i —— ssi 5 i shang +++ by manufacturing your products from mits the heat to air conditioning portly £oRe bas these nes | welded steel, costs can be reduced an average of 60%. 

systems in various Hanford build- one conditions ane Say and) mee anseed 
ings e reactor cooli ; i othersome delays result. Radio co- ings. The reactor cooling water is aes y Godtead Staton, | SUCCESSFUL DESIGNS 
held until its radio-activity level  OrCimation from a Centra! station — 
has decreased to a point where it a provide traffic signal ae MUST FIRST BE 
can safely be discharged to the Changes necessary to meet variable 
Aven: traffic conditions. LOW IN COST 

Ethylene glycol is used t . The system includes a Central The first demand on every design is 

viene glycol 1s Hees O pre Control Station located at City Hall | low cost to meet price competition. 
vent freezing in the outside bank of cm weant “ Therefore, as a product engineer you 

. _. . . and a transmitter and antenna on | b desi 
air conditioner coils during sub- he voof af the Board of Trade. | must be sure your designs are eco- 
zéro-~weather, the root of the Board of Trade | nomical to manufacture and use the 
a8E8 a Building. The control station is fewest founes Ole oes cost ma- 

The heat exchanger can be safel i 6 antenn: oxisti terials that ‘will do the job: ra : ve Y linked to the antenna by existing | Study the facts in the above chart. 
approached for short periods. A underground cable. | They show you how drastic savings 
high fence with a locked gate keeps By sending out coded radio tone it materials can help ype cut the oa 

people 50 feet away from it except signals, the transmitter will provide | ° Hereisamn chine pace," nee 
for maintenance or other necessary remote control of electronically | rest for a machine tool. By using 
work. equipped stop-and-go signals at all | weed are eoustmuction the dese. 
oT aur oeurchern He am: f rs it mcwnnbiane 4 7 » Calla | et has cut down weight, yet has made The new system is an important intersections along North La Salle | the component stronger and more 

milestone in the development of Street and two others at outlying rigid to build accurate alignment. 
peacetime uses of atomic energy. locations. END | The cost of producing the welded 

steel steady rest is 36% less. 

, il 

i Hot water from 7 . : 
em 3 = an atomic reactor c A ee 

es e ‘\S , oo» fen gives up its heat to 4 nm | y 
a, fey -—_ Stes =e an ethylene glycol i s ; 
Wan : Be . =, solution which is en - of 4g 

oe fa. i Nh ’ dS || circulated through : A 
oe ae, | ae. — a x setae the heating system Original Design Present Steel Design 
fe ee Ey, "28, of buildings at of steady rest of steady vest 

ne es er & Be EN a \ 2. Hanford, Washing- Data on Designing for Steel is 
—— at oe FS ton. available in Engineering Bulletin 

8 a fe and Handbooks by writing 

ee ee ee ee THE LINCOLN ELECTRIC COMPANY 2. 8 ae ; ee 2a oe a ; oe Gees Cleveland 17, Ohio 
= ——_- ies To ae ae oie The World's Largest Manufacturer 

BSN ek 7 cee, RE of Arc Welding Equipment 
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In viewing the electric membrane process as a prac- 

Water Shortage tical method for obtaining fresh water from the sea, 

(Continued from page 17) Karl recognizes that, since electrodialysis has never 

trations in the water are decreased, the power require- been tried on a large industrial scale, there are many 

ment:decreasés, difficulties that must be yet worked out; for example, 

This latter characteristic makes electrodialysis espe- how to avoid the accumulation of magnesium 1 the 

cially valuable for the purification of water with higher membranes. Furthermore, he ataed “as power 

initial purity because of the close relationship of power cost will be large with so high a Se ear on 

requirements to the number of ions to be removed. sea water. The economical a aE aso sens 

Thus it is generally believed that the Ionics method ® VeTy low flow rate which mee that, for sea neni 

will find its first and most profitable use in purfying the the equipment costs will be considerably larger t an 

brackish water of such arid regions as Arizona, South for slightly brackish walter. Therefore I don't believe 

Dakota and many Great Plains localities. These waters the iron multiple-cell process will be competitive eco 

contain from 885 to 10,000 parts per million of salt nomically for sea water, but it will very likely be good 

compared with 38,000 parts per million of sea water. for the brackish water out in the Was iversal 

There are certain problems connected with the elec- It is difficult to get comparative costs on a eves 

tric membrane process. One of these is the disposal of basis. There are many variables that have to be Jala 

the high quantities of waste brine which constitutes into consideration: climate, availability of unski _ 

about one third of the effluent from an electrodialysis labor, availability and price of energy, etc. Keeping 

plant. If 75,000,000 gallons of sea water are processed this in mind, it has been optimistically estimated by 

each day, 25,000,000 gallons of concentrated waste Tonics on the basis of present lab-scale equipment that 

brine must be disposed of. Near the coast and the S°# water can be converted into fresh water for $1.25— 

boundless ability of the sea to absorb and dilute, this $1.50 per 1,000 gallons. On the other hand, costs for 

Would. GaSe HO Concer, But inland, that high polu- brackish water are estimated to be considerably less: 

tion must go somewhere, perhaps deep underground. $0.125 per 1,000 gallons for water containing sie 

Other problems involve the availability of electric Darts per million of dissolved solids, and $0.0125 for 

power near the raw-water supply, and the quality and 885 parts per million water 
durability of the plastic membranes. Vapor-compression distillation is based on the heat- 

Here at the University of Wisconsin, Karl-Axel Mel- PU™P principle. Here, a little preliminary heat—equiv- 

kersson, a research assistant in the Department of alent to the “starter” on an automobile—is used to get 

Chemical Engineering who came from Sweden several * small amount of steam from an EVAPOrator shell. This 

years ago to lear “American know-how,” has been ‘Steam is mechanically compressed to raiseaits conden- 

doing some special work in the study of ion-exchange sation temperature a few degrees and is then returned 

membranes. By carrying out certain experiments, Karl toa heat exchanger inside the shell where the latent 

has been able to determine the “transfer numbers” for heat given off when it condenses is used to, evaporate 

various membranes. With these numbers and with the ™ore of the water in the still. The starter’ iar then 

correct mathematical equations, he can then determine be tumed off, and, as long as the Pressure kept up, 

the amount of water and ions which will pass through the process Js continuous. Fuel is used to provide the 

a given membrane per faraday of electricity. mechanical pressure, but not to heat the water as in 
, : . ordinary distillation. 

compressor The Badger Manufacturing Company, also of Cam- 

bridge, Massachusetts, has received a contract from the 

Interior Department to work on the vapor-compression 

WATER distillation process. They introduced a new version of 

VAPOR the process by agitating the liquid violently at its 
boiling point; this greatly reduced the energy require- 

ee ments for producing steam. 
———=F—— = The Army’s Engineer Research and Development 

VY y, Ys hf — Laboratories in Fort Belvoir, Virginia, also recently 
ob made a significant contribution to the technology of 

[eee | vapor-compression equipment. One of the draw-backs 

| of the system had been the build-up of scale on eva- 
[teeta waren | nN porator tube surfaces as the steam condensed to form 

HEAT EXCHANGER pure, salt-free distillate. This scale formation had in- 

HEAT EXCHANGER creased the cost of distillation due to lost capacity and 

In a vapor compression distillation, a small amount of initial efficiency, and to the additional labor and materials 
heat is necessary to generate the initial steam. This steam is required to remove it. The Army Engineers found that 

mechanically compressed and returned to the chamber, giving equipment can be descaled simply by the addition of 
up its latent heat, which is used to evaporate more of the water 
in the still. (Continued on page 56) 
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Here’s a picture of some SPECIAL ALLOY STEEL 

Se es. ee ee 

oS ster 

and there's much more to it 

Only a stainless steel periscope tube, and some 
special navigational apparatus, shows above water. 
But below, a wonderfully compact mass of fighting 
machinery—literally packed with special steels 

and electrical alloys. With them, the ship is almost C D 

human. Withour them, it has no eyes, ears, power ur a R 

... or usefulness. @ Allegheny Ludlum develops sortttcasonisisccascsil wigntt® PRODI ccc 
and produces special alloy steels of this description, Alay $ 
exclusively. In your future industrial connections, ‘ 

when you have to combat corrosion, heat, wear or PIONEERING on the Horizons of Steel 

great stress—or require unique electrical properties 
~check with us. Allegheny Ludlum Steel Corpo- €g en um 
ration, Oliver Bldg., Pittsburgh 22, Pa. 
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Pictured are various experimental solar stills being used to determine the relative performance of various 
plastic materials. This project is located at the Bjorksten Research Laboratories in Madison. 

Water Shorta e this field is based on the work done by Dr. Maria 

g Telkes of the Massachusetts Institute of Technology. 

(Continued from page 54) The solar still she designed consists essentially of glass 

citric acid while distillation is in progress. They've plates inverted to form a roof over a black tray contain- 

devised a simple procedure that minimizes corrosion 8 S¢4 water. When visible sunlight passes oo ea a 
hazards of the acid, time out for cleaning and other glass roof, solar radiation 1S absorbed by the: blac) 
interferences trays and is re-emitted as warming radiation. This 

Vapor-compression distillation has the advantage infra-red radiation cannot pass back through the glass, 

: ” ar ~ 2 and is trapped in the still, thus raising the water tem- 
over clectro-dialysis of having been already developed nerature et ova sovatine the - ten The vapor 
on a Jarge scale—thereby giving us a truer picture ot Deana mihas fh vailen die cant ie fe still conled 

the economical and technical problems involved. Dur- by air ‘cire lating arc nd the apparatus antl ‘the dis- 

ing the war stills of this type were built in such num- ai a: : " a G a a ee at me k : ¢ dle glass 
ber as to fulfill the daily water needs of nearly 1,000,000 billed ‘wate duoplets trickle-dawa the sides of Me GIRS 

_ a a 1. . a roof and are passed into wooden drain troughs. Min- 
men, and the practicality of the device is well proven. we f & 

‘ Hoe ; i : erals remain in the tray. 
(OF course, these stills were minus the boiling-point ‘ _ ayaa Fe at ol 
uditator and the citvie acid desealer.) Since in most processes, distillation is expensive in 

_ . . “oe terms of the energy required, solar energy would ap- 
Presently developed equipment can provide fresh pear to be just the thing. The less rain, the more sun 

water at a cost of $1.25—$1.50 per 1,000 gallons. How- and. therefore, the more water. In reality, the process 

ever, it is generally felt that the afore mentioned requires no fuel and little mechanical power. However, 
Srerey savers can reduce the cost about one-half, or, great amount of glass and space is required—so much, 

to $0.60-80.75 per 1,000 gallons. in fact, that many people believe that equipment costs 
OF the lesser “contestants” for the conversion of saline — will prevent the method from becoming economically 

water into fresh, perhaps the most interesting is solar attractive until other fuel costs rise appreciably. 

distillation. Much of the work being done today in Present research is directed toward reducing equip- 

ment costs. One of the companies awarded an Interior 

/ Department contract for this purpose is the Bjorksten 
Research Laboratories, which is located just a few 

' - miles south of Madison. This company is primarily con- 

j l aaa <i. | cerned with the application of plastic membranes in- 
ae ce stead of glass for the solar still, in order to obtain low- 

-_ Fe rtw~SS eee, «cost production, and one of their problems is finding 

hm q plastics that provide a wetable film similar to that of 

VO =" = Following is a quote from the report of Risto Lap- 

mek | : ~ pala and Johan Bjorksten to the World Symposium on 
Bind SE as Se Applied Solar Energy which met in Tuscon, Arizona 
Pictured is an experimental still being used to determine the this last fall, telling of the requirements for a good 

effect of the angle of the condensing surface. It was found that lastic still: “F ti tilit lace 1 till 
yields were increased as the angle of certain plastic membranes Pisne, SU OF Opamum, HUty" a plastic. solar. so 
was increased, due to faster run-off of condensate. (Continued on page 58) 
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eee a ee ee (A message from |B M—where progress is engineered.) 

. t . . t 

. eel ics? - in electronics! 
i ] gf ~, i 

| a ¥ The answer is young engineers at IBM—long a leader | 
: . : . . | 
i . in computer engineering. ' 
i a 
i ee 44 Perhaps you, too, would find it challenging to 

<— Ive problems similar to these typical and : | solve problems similar to these typical an | 

tS “—_ recent IBM problems: 

{ 7 Design and development. Develop a magnetic core 

i _ memory using transistor drive circuits. This 

1 - involved a study of the characteristics of cores { 

- er as a load, of the arithmetic portions of the | 

» et bs machine as a source of information to control | 

a F = the core driving circuits, and of the pulse 

ee. characteristics of transistors. i 

c , Manufacturing. In magnetic core storage units, 

i. ale. three or more wires must be woven through every 

i} x core in the array, each a tiny doughnut less than \ 

: - .~—__ 1/10 of an inch in diameter. This weaving process 

a / _. was a tedious, painstaking hand-operation—a far 

. | from desirable method. The development of a rapid | 

. 7 a utomatic assembly method was necessary to attain | 

i ; Te My economic volume production. 

: — *% . ___._ Field Engineering. Assume responsibility for { 

i ‘ee | __ performance and maintenance of an entire computer 
i ' — system (composed primarily of electronic equipment ) 
‘ 5 _ . s > * 4 . . a a ‘a in one of today’s most vital defense projects. 

} * _ In addition to exciting assignments, young engineers 

: : :_. at IBM find the kind of advanced facilities, 

: : : stimulating associates, and climate which encourage 
— . 

i _____ personal progress and achievement. If your f _ aes : 
‘ ____ abilities thrive on challenge, IBM offers you 
: a unlimited opportunity to make important and 

: _ ____ rewarding contributions. 
: ook i 

‘ (FOR FURTHER INFORMATION about IBM, see 
i ‘J your placement director or write to W. M. Hoyt, i 

i « a . INTERNATIONAL BUSINESS MACHINES CORP., 

i ‘ “— 590 Madison Avenue, New York 22, N.Y. 
5 . Plants and Labs located at Endicott, Poughkeepsie, 

and Kingston, N.Y. 

i . , 

Producer of electronic 
: 83 M data processing machines, 

: ee electric typewriters, and 
* ® electronic time equipment. 
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| | ae o 28 ever, Lappala and Bjorksten estimate that it might be 
ee Wi te Ss “feasible to produce fresh water from sea water’ by 

mee. ae —— means of plastic solar stills for less than $1.00/1000 

roel ee \ ee N \ : gallons, provided plastic film or sheeting which will 

is A She aN \ \ oy withstand outdoor weathering for extensive periods of 

Dl 2 \ aN Ne aN \ Ve time is developed. If the demand is created, we feel 
| le Ah — a. x Ne certain that such a material will be available soon.” 

oy! : \ ee A “ \ Multiple effect evaporation is a familiar chemical 

mea aS ANE pe N . engineering technique in which the steam formed in 

welll ’ WWE eee one evaporator is condensed to heat the liquid in a 
le 1 \ el , in one gg) second evaporator, whose condensed vapor in turn is 

a Pes =| ——— _ used to heat the liquid in a third evaporator, etc. This 

Soe i am a  ~~_#* continuous process for evaporating more and more 

i a i a water is used in such locations as Kuwait in the Middle 
Pictured are “green-house” type solar stills at Bjorksten Pact, 

Research Laboratories. The performance of membranes are com- 
pared with glass (left). Compared with vapor-compression distillation, mul- 

tiple-effect evaporation requires larger physical equip- 

Water Shortage ment and is less efficient; therefore, in this country, its 

(Continued from page 56) costs seem too high for any serious consideration. Most 

should be iow in cost, easily fabricated and installed; experts have felt that the cost for this process would 

it should present a profile with minimum wind resist- be around $3.00 per 1,000 gallons; however, one oper- 
ance, have good weathering properties, that is, good ator has estimated that it can be done for as little as 

resistance to direct sunlight and sand or dust abrasion, $1.50 to $2.00 per 1,000 gallons. 
and have good resistance to tearing or puncturing. The Claude process or thremal difference process 

Tears or punctures should be easily repaired.” depends on having two sources of salt water—one 

Solar stills made of various plastic materials were Warmer than the other by about at least 16° F. The 

compared with a glass solar still on the basis of yields | Warmer one is evaporated under vaccuum, with water 

of potable water. Stills constructed with treated poly- Vapor condensed by the cooler liquid. Such a plant 
vinyl chloride film were about 88%-92% as efficient in could be located where an industrial plant used sea- 

the yield of fresh water as were similar stills made of | water for cooling, or might be used where colder than 

glass. normal sea water is pumped from a deep part of the 

Solar distillation has been tested on something more ocean. 

than a pilot-plant scale, for it is of course nature’s The University of California (Berkeley) has built a 

porcess of evaporation from the oceans to produce small unit, which operates on the thermal differences 

fresh rain water. Man has produced crude salt by solar principle, in order to further investigate this method. 

evaporation of sea water for a very long time. Back in The French are building a similar plant at Abidjan 
the 1800's, a mining company in Chile installed a solar on the coast of French West Africa. 
distillation unit which produced fresh drinking water Problems of the process involve size and cost of 

for their pack animals. During World War I, Maria equipment, and a restricted number of practical loca- 

Telkes developed a small inflatable plastic ballon used _ tions. In time, they may be resolved by the right situa- 

on life rafts to produce drinking water at sea. Weigh- tion in which waste heat from other activities can be 

ing about one pound, this device could be folded into utilized. For special locations where water with 16° F. 

a package of 60 cubic inches, but in use was inflated difference is available, it is estimated that fresh water 

and floated on a towline attached to the raft. This still may be produced for $0.70—$0.80 per 1,000 gallons. 

utilized about 60 percent of the incident solar energy These figures are based on a small-scale unit. 

for the production of potable water. Super-critical distillation is a process proposed by 

Problems of solar distillation are size and cost of Nuclear Development Associates, White Plains, New 

equipment, design of trays that absorb incoming light York, which would use temperatures near 700° F. and 

energy and that re-radiate very little light of long wave 3,200 psi pressures. At such temperatures, pure water 

length, plus difficulties of condensation in hot climates can’t exist—there is no distinction between plain water 
where the method might otherwise be practical the- and steam—but salt water can exist and can be distilled 

oretically. If cheap solar distillation processes can be — into fresh with greater efficiency in this high range. 

worked out, they could be used to obtain drinking or This company estimates an eventual cost of $0.30 to 
irrigation water in many places in this country where $0.80 per 1,000 gallons, but before it can be realized, 

only brackish water is available, in countries in the some mighty big problems have to be solved. They are 

Mediterranean area, or on tropical islands with limited the corrosiveness of high-pressure, high-temperature 

fresh water sources. water (titanium may be the answer), a large amount of 

Rizht now, the government feels that cost for this scale formation, and uncertain equipment cost. 

method would be about $2.00 per 1,000 gallons. How- (Tons ued cn pig? 60) 
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Paes) a i = hl\ 
le | ee ei a 

an) UL | Ee =. \ 
Ty 7 i 3 eee (oe | UN i a 

os Mn He 4, ©) ee a , -4 
— <2 ea a ~~ «(CR er ~7 

‘OB Lt ‘i sf aaa ee —— i$ 

@ —_ a i oo in fT oO y Piss a 

—_ssi‘“C é‘iaN 7. TA ta) AGI 
— 7 _ equipment for IRC elemehts — i 

j 
| URC WINDING SKILL OFFERS 
i =r, is i 

| REALISTIC SAVINGS TO INDUSTRY 

—— BASIC TECHNIQUE 
i : 

Wire element is uniformly and ' . ‘ 2 
tightly wound on an insulated ~—«+ + + @NOther reason why engineers specify IRC Resistors 

| core. Axial leads or other termi- | 

Lae len ea! ‘eo ee | Savings in the initial cost and assembly of component 
yy automatic machinery. Insu- 1 . . . % 

lated housing may be used or | parts are an increasingly important factor to electronic 

Chntted | engineers. That’s why they depend upon IRC for their 

| SPECIFIC EXAMPLES _ resistor requirements. IRC’s mastery of winding wire 

7 | elements—dating back more than 25 years—today pro- 

P ing yee AW Wire Wound Realtors vides a wide variety of unique units that offer realistic 

ee | | possibilities for savings. 
7 Le. 

Ee ; 5 ] For inquiries concerning engineering posi- 
7 IRC Type BW Insulated Wire Wound Resistors | tiénis, write to Engineering Employment, 

oe) INTERNATIONAL 
IRC 4-watt Insulated Power Wire Wounds 5 [eee RESISTANCE CO. 

i ac340. pw7-7wll 401 N. Broad St., Phila. 8, Pa. 

i 20002 10% a Upharever the Cinrait, Says. vv In Conada: International Resistance Co., Toronto, Licensee 

[ IRC.7 and 10 watt Power Wire Wounds _ | 
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Wat er Sh orta g e Ion exchange process, which has been used for many 
a years in softening water in homes, The disadvantages 

(Continued from page 58) are that the units must be regenerated periodically and, 
These six methods, then, look the most promising when dealing with water that has a heavy mineral 

and are consequently getting the most attention from content such as salt water, the cost of the regenerants 
the Ineterior Department. However, it was learned is prohibitive. Furthermore, some of the fresh water 
long ago not to discredit ideas too hastily, for a factor produced must be re-employed in the regeneration. 
making one solution impractical today may be resolved Solvent extraction, which is based on the real pos- 
tomorrow by research or accidental discovery. Among _ sibility of a solvent to take up fresh water from salt 
the many systems which may develop favorably through water, and then giving up the water by being cooled 
such activities are the following: or heated 20° F. or so. 

Freezing, which is based on the fact that it takes less It can be seen that, while much progress has been 
energy to freeze water at 32° F. than to boil water at made on the problem of sea water extraction, there is 
212° F. The catch is that high temperature is cheaper a lot of work that yet needs to be done. Cost rears its 
than low temperature, although operation at low tem- head each time a “practical” solution is reached. When 
peratures would reduce problems arising from the cor- power economy is attained, equipment costs soar. The 
rosive effects of sea water and resulting brines. fact is that engineers have found more ways to desalt 

Electrogravitation, which involves using an electric ocean water than they have found ways to pay for it. 
current to concentrate minerals in one place, making (It has been suggested that sea water purification 
this water heavier. The purer, lighter water then rises. could be partly financed through the sale of mineral 

Osmotic membrane, a plastic membrane which might by-products, but detailed studies by competent engi- 
be developed, through which water, but not minerals, neers and economists indicate that such plans are not 
could pass. A variation of this would be to use a molec- likely to prove practical. The very large quantities in- 
ular oil film as the membrane. At the present time, volved would be a detriment, since minerals comprise 
however, little is known about the large-scale applica- a skittish market at best. Also, dumping high additional 
tion of either method. tonnages of low-production minerals would depress the 
Thermo-osmosis, which depends on the development market badly.) 

of a material which will absorb only water—no salt, But while the perfect solution to all requirements 
and from which the water can later be removed by — of public water supply would be a method which could 
heating. produce fresh water in terms of millions of gallons per 
=e ae ae day, at a cost of less than $0.40 per 

H | ne a # j | 1,000 gallons for cities, and at less 
i i fh Ny fy Ny iY | } | than $0.06 per 1,000 gallons for irri- 

: | (hh Wy My ) } i El fg | gation, the Interior Department’s 
a eA (A 4 \ By 1 A | eM i) goal is not to develop conversion iB i \ i me | Hi is! methods that could compete on a 
ih ey SEN \\ | | | | iS cost basis with natural water sup- 
‘et \ x Now || Hi | re plies. In its research program, the 
a  % ¥ i is is Department is acting on the theory 
wy | fe IE that economic forces, as well as sci- 
Ne ae el entific research, will make conver- 
a to success as an ENGIN EER I j 5 sion practical. If underground wa- 
BU 1. AMBITION és hie a | } iy i) ter supplies continue to drop and ij —it is ass Sy i | . > a * ie abundance nay ee ove. | ssn i | | Hi b United States population and in- 

Ey 2. GOOD SCHOOL —you are fortunate studying f i iS H j dustry continues to rise, the de- 
tel ina fine school with engineering instructors of national ff fW i Gy i mand for water may eventually 
I | | renown. Hl i | Hi l make even the most expensive con- 

EE 3. THE A.W.FABER-CASTELL HABIT— shared # Bi iil I version method “practical.” t i by successful engineers the world over. It only cost B Fl li We For example, right now the en- 

& a oneil, in 20 superb degrees, 8B to 10H. “Choose from # Bf ff bh i B| ergy from nuclear fission isn’t even 
| either imported #9000 wood-encased, Locktite Refill H Bi =] ! i being considered in official reports 
i Holder with or without new Tel-A-Grade degree In- ra SS I He because of its present cost. How- Py — dicator, and imported 9030 drawing Leads. LE f= Pp . y 

i If you hope to be a master in your profession, use ] | Ci dea] ever, at some future time, atomic 
CASTELL, drawing pencil of the masters. If your | il fea I power may give us all the water 

/ ! College store is out of CASTELL, write to us. | | be tl we need for personal use, to grow 

i} | ir] Ss the things we eat and to make the 
ver y = things we require. Meee - 

y PENCIL CO., INC. NEWARK 3, N. J. | y 
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Openings for Engineers at 

UNITED AIRCRAFT CORPORATION «a. 
e . ‘ 

Designers and ° mp CU 
e ‘ i a - | 

. — 86g 4 2. 

Manupaanrert oF © fee wl Et 

AND ee ef | 
PROPELLERS 7 A 8 oe oe ee 

LT i li A wee, 

, = y oom a pom) y 

@ Jet Fuel Controls ~—S a i VF 7 a on 

(Electronic and Hydro-Mechanical) e . | oe i 

0 | @ Jet Turbine Starters e < a 
(Pneumatic and Combustion) e F 

e a 

@ Hydraulic Pumps e 

(Variable Displacement) e 

e 

° Air Conditioning Systems Engineering Staff Continuously Expanded for the Past 

(Air Cycle and Vapor) 30 Years — and Still Growing. 

@ Controls and Accessories for Largest New Jet Aircraft Equipment Development Program 

Nuclear Engines in Our History. 
Local Graduate Study Program with R.P.I. Available — 

@ Propellers Liberal Tuition Assistance. 

(for Turbine and Piston Engines) Modern Plant with Extensive Research Facilities. 

For descriptive booklet and /y N 

additional information, write to (Cle 2a @ 

Mr. T. K. Bye, Engineering Dept. 

EES UNITED AIRCRAFT CORPORATION 

HAMILTON STANDARD DIVISION — 
WINDSOR LOCKS, CONNECTICUT 
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Wool sible. Here again wool is very well suited. The wool 
Kunniionend aa fiber has ability to hold a crease because of long range 

Jontinued from page wie “a? ° 
elasticity of the fiber. It can assume a “set” which 

made shrink resistant by one of the methods and were maintains a strained position by intermolecular attrac- 

firmly constructed, the automatic washing machine _ tions such as ionic, polar, and van der Waal’s forces. 

could even be used, though it is the harshest of laun- The “set” can be destroyed by introduction of water 
dering methods. Generally, hand laundering will re- which neutralizes the forces of intermolecular attrac- 

i enka ant is Sees data by ne tion and allows the fiber to assume its original makeup. 
maker, nyhow, we assume neg. aigible shrim. age wl 

our socks, and move onto our next item of clothing. Other fibers are also used for trousers. Ours could 

Now let us consider our flannel trousers. What have been meee Pawan | 8 Sean wen Te N BL Us! onside anne TS. “* even better wrinkle resistance and crease retention 
properties should they have that are desirable with than wool, Here, however, other properties play a fac- 
ference abric ¢ ‘ ibe: se? ri ers . : . > ¢ ° 

me ferenee to pire se ane eae on tor in determining use of fabrics, such as comfort and 
Renerauy’ are: Kept Clean 2 ia pth overall appearance. Acceptance of new fabrics and 
doesn’t soil easily and can be cleaned it might be suit- fibers by the public of course also determines the ex- 

able for this use if warm enough for our cold winter tent of use. The tendency now is to blend fibers, nat- 

day. Warmth has already been discussed to a limited gyal and synthetic, or synthetic and synthetic os get 
extent and since most trousers such as these are dry — gesired properties like wrinkle resistance and crease 

cleaned, the problem of cleaning will not be considered — yetention from a fiber with many desirable properties 
here. However, two very important fabric properties, —}yt which is poor in respect to wrinkle and creases. 

wrinkle resistance and crease retention, are more 6; ont h a hi 

applicable to this clothing item than to any other. We » thes ‘we dont-have ? oe too TE rei press- 

differentiate between the two: ae nose ‘lear nat aakcan tp t wig .. u i. oe 
: , sider our heavy wool overcoat. Just what makes us 

The crease and the wrinkle, there isn’t much doubt, want such a heavy coat, and why is the fiber that is 

Are alike in a number of ways, cad 12 Obvious! | aah, & sed ly i Id 
But the crease is the one that so quickly comes out, used ‘WOO! viously, the coat is used only in cole 
While the wrinkle’s the one that stays.” weather and our basic need is warmth. The warmth 

is supplied in pe he i i iti ‘ 
Let’s take a look at wrinkle resistance of a fabric, how é ie ne i oy the poe ane :. = 

and why it wrinkles. Wrinkles are formed in a fabric SESh ESPEORTY ONE AG Te geen: HMCHICSS| WMG 
‘ ° . ives us entrapped air which thermally insulates. The 
when the material is creased in an undesirable place. on is heavys tt contains quite a lot wEamnl Now an- 
Whether or not a fabric is wrinkle resistant to some oy.4. source of heat that is often overlooked comes 
extent depends on the inherent ability of fibers to re- very much into the picture - 
cover from strain and the state of fiber aggregation in . . , . . 

yarn, and yarn in fabric which control the amount of Wool has very high hygroscopicity, that 18, wool will 
fiber and yarn movement relative to fiber and yarn absorb water to a fairly high degree; its moisture regain 

strain. is high. Absorption of water has already been discussed 
By: use of 2 Wrinklometer, a device for measuring relative to a number of fibers as a property of our socks. 

? “ 2 . Here, however, we use the moisture regain as a source 
wrinkle resistance and recovery data, fabrics of differ- o¢ haat When moisture condenses For a vapor to a 

ent chemical types have been tested. Indices for these liquid Hie latent heat of vaporization (the heat needed 
ries are pave peen ne is the data. to change water to ‘water vapor) 4s given off to the 

High:values;of eitherandex arestavorable. surroundings. Because here we get the condensation 
SS AuwNaa=a=_ within the coat, on _ the. fibers. thems elves, the heat_ is 

Wrinkle Wrinkle utilized for body comfort. 
Fabric Composition. Index Index x % & 5 3 Z 

Woot #8 a During the winter the relative humidity indoors is 
Experimental polyeate: NbBEE = 2 3 always less than it is outdoors, sometimes the differ- 
Acetate/Viscose (Crease resistant finish) - 5 82 ence being as much as fifty percent. Because of this 

es — - difference, when a heavy woolen coat is taken out- 

Getting back to those wool flannel trousers, why do doors it can absorb ultimately almost 15% of its weight 
we consider the wool fabric used desirable in regard of water from the atmosphere. If the coat weighs 
to wrinkles? As seen above, wool not only resists roughly five pounds, the water gain will be about three 
wrinkles well but also recovers favorably from them. quarters of a pound going from indoors to outdoors. 

If our flannels were made from the acetate-viscose mix- | The wool thus generates heat which will oppose a drop 
ture and even given a crease resisting finish, they in the temperature of the air surrounding the skin. This 

would probably be wrinkled quite easily. Wool has a heat is not liberated rapidly, but because the vapor 
definite advantage over many fibers in regard to  pressure-temperature relationship of water can oppose 
wrinkle resistance. temperature change inside the coat for several hours. 

How about crease retention? If we press our trousers Of course the limit to moisture absorption is reached 
we want them to keep their press, permanently if pos- (Continued on page 64) 
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immecsee YOUR BEARING NOTEBOOK 
e@ 

How to make a tube straightener true 
oe pg ' rae ae | ‘ Le Py fe Fain pnt The engineers who designed this tube 

a. Arenfen rs “ 1 id straightener were faced with the prob- 
’ “ee Gey A lem of building a machine that could 
| . A S i - ae withstand the constant stresses of han- 

an : pier er S| dling 16%” O.D. tubes of standard 
| ae ee 2. eS thickness and yet provide the necessar y os 4 \ yet p ¥ 

: 4 Ec Ne at | < i. precision. Their answer was to mount 

me /_ fa Ts vera = is P the two driven rolls and the five idler 
imat _ ee : ( Lek st ot.) ~ | ‘tolls on Timken® tapered roller bear- 

- = vo) aE | ___ ings. Timken bearings take both radial 

we * a 6 oo and thrust loads in any combination and 
 — eS a - ___have the extra load-carrying capacity to 
on i = <4 a - oe  . keep the rolls in rigid alignment. 

sie Got US 

|® ° Ee ] Why TIMKEN® bearings have Sie 7 
e e te O high load capacity Sl 

This cross-section of a Timken tapered roller bearing _ i >... fh 
shows one reason why Timken bearings stand up under ap, Slt 
heavy load conditions. There is full line contact between Tee 
the rollers and races. It’s this full line contact that dis- a iin. — 
tributes the load over a wider area, giving Timken bear- ii 
ings their extra load-carrying capacity. 

w I b beari ant to learn more about bearings 
e ene 

or job opportunities? 
a. 1 Many of the engineering prob- | Timken Bearings. And for infor- 

Vs — , lems you'll face after graduation mation about the excellent job 
ee \ _willinvolve bearing applications. opportunities at the Timken 

aN For help in learning more about Company write fora copy of “This 

ANS bearings, write for the 270-page Is Timken”. The Timken Roller 
SS General Information Manual on Bearing Company, Canton 6, O. 

O IMKEN st fa f=") NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER o> 

TRADE: MARK GE) Us B: PAT: OFF. ce Noi BEARING TAKES RADIAL @ AND THRUST ~O- LOADS OR ANY COMBINATION 3hC 
TAPERED ROLLER BEARINGS Lesa 

—— 
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INDUSTRIES THAT MAKE AMERICA GREAT 7 

TRANSPORTATION —, = aa 
pol i bo | 

FREEDOM'S GIANT 2 
os ))hLUP Ce COE 

5 ye a of. ere 
sf oe ee ee 

We sometimes become so bemused with The transportation industry itself has such giant vessels as the S. S. United 
its astronomical facts and figures that we __ never lost sight of its basic origins. Cogni- States, continues to invest large amounts 
are apt to regard the transportation in- zant of its responsibility to the nation, it of its own earnings in research and en- 
dustry as an end in itself. has always reinvested large amounts of its gineering to discover better ways to gen- 

But transportation has grown into a earnings in plant expansion, in engineer- erate steam for ships and trains, for 
giant because it represents the translation ing, in research—all for the development power plants and factories. The Babcock 
into reality of some basic precepts of de- of better and more efficient methods, & Wilcox Company, Boiler Division, 161 
mocracy ... freedom to think, freedom machines and conveyances. That is why [East 42nd Street, New York 17, N. Y. 
to buy and sell, freedom to move about American cars, planes, ships and trains N-202 
as we please. The resultant interchange are able to supply their services so effi- 

of ideas, people and goods has inevitably ciently and abundantly. soepennennenninseneonnneninnnne ~ 

led to the development of large-scale, The science of steam generation for Ly ee as: 
efficient transportation. It is thus no ac- power, processing and heating in the | BABCOCHK ey 
cident that history’s greatest democracy transportation industry has likewise kept d gS 
should also have history’s greatest trans- pace with the demand for greater effi- & WILCOX . BOILER 
portation system to serve it. ciency. B&W, whose boiler designs power nt | Pivision 

Wool 
é é (Continued from page 62) 

ef in time, but the body is accustomed to the cold by 
this time. 

hy) Our overcoat, therefore, makes use of a property of 
yf f wool that makes wool outstanding. We can compare 

5 f : : 
Gy Vy é / other fibers in regard to moisture absorption. Almost 
4) L' lh i all the synthetics are hydrophobic; thus little heat of 

UY Ly yf oi N wetting is available from their fabrics. Other fibers do 
(A {fj i \ * . . 

Vy YY] hh ‘N have fair heats of wetting and this is generally advan- 

m Of i, Vile le, é WS tageous. A chart readily shows this characteristic of a eM Along f /7 i : 
Y i | fy [yess "Vf P ‘ p number of textile fibers: GT f G pT p y\\ 

Wf Mt y a YT es MATERIAL 
iy Ys AQ Y A b i] Y Fi leo oe yy N WooL (LLZZLLLLL LL LLL LLL LL 

7 MZ (P ie: Soe Y yy rortisan [(Z7/7///LLLSLL LA 

iD 1) bree — Le fj fy SILK VZLLL2L LL LL EL) 

ZA ( i oe > : ff ] corToN CLLLLLLL 4 

Ge A ly /fp NYLON (ZLZL7Z 2 
‘ ff Y 

eer ‘1 px Be gee wet 
NO e/ WY fm HEAT EVOLVED (CAL./GM. OF FIBER) a SANINOE lf f, —Fiber Science 

Wavenproot ae ff f, A pair of socks, trousers, and a heavy overcoat are 
Ink, available wit Yy Y A ine that : : F : Yy at are made of wool. Wool either dropper or Ig Mf y HIGGINS common items of clothing 0 

surved quill stopper. Yy J ly INK CO, INC. is a natural fiber with a great many desirable proper- 
Y fy Y Mp le zs é C 

fy YY / ties; it has been used as clothing since very soon after 

Y/ fy BROOKLYN, NEW YORK (Continued on page 68) 
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fp SANDIA CORPORATION 
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2 Recah . 

GET THIS BROCHURE : 

| ry d 

| Graduating 
i 

Ces ee tel ty 

| 
| NUCLEAR WEAPONS 

| DEVELOPMENT 5 

‘ : Secure the brochure from your 

oS Placement Director 

| a ‘ See the Sandia Corporation 

» representative with the 
; Bell Telephone System Recruiting Team 

- 3 Or Write Mr. F. E. Bell, Professional 

. ( Employment Division, Sandia Corporation { 

. i 

a . a — a SAN 

1s. \ J FF Ay | Albuquerque, New Mexico | 
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Breathe on this space The devil sends the blessed winds 

for one minute To raise the skirts on high; 
If it turns brown, But God is just—he sends the dust 

BRUSH YOUR TEETH. To blind the wicked eye! 

oo 8 eee 

“Honey, did that kiss I gave you make you long for A young Western Kansas lass was milking her cow 
another! . . » down the road a piece when she saw a young man 

It sure did, but he is out of town. approaching. She called to her father, “Oh, father, there 

ae 2 is a boy coming up the road.” 
ME: “How did you puncture that tire?” Her father retorted with, “Get in the house.” 

EE: ‘Ran over a milk bottle.” She called back, “But he looks like one of them Engi- 
ME: “Didn’t you see it.” neers. 
fies | » kj 3 j . is onat” 

EE; UNo, the id fad itunder Ms coat: “Then take the damn cow in too,” answered the old 
“ee gentleman. 

A ChE we know broke his arm fighting for a woman’s cee 
honor. It seemed that she wanted to keep it. 

eee At the stroke of twelve the irate father stopped to 

Boy: “Teacher: L don’t have-an eraser.” the head of the stairs and shouted, “Young man, haven’t 

Teacher: “Use the little girl’s behind.” you ‘self-starter? 
ga ® “Don't need one,” answered the young suitor, “as 

Some jokes we couldn't print we threw in the fire— lon me-shanes & eteHicin Hie Monse: 
and it just roared. oe 8 

a8 8 A salesman making a week’s stay in town bought 
A prominent St, Paul automotive dealer met a charm- some limburger cheese to eat in his room. When he 

ing young English girl who was visiting here in Amer- got ready to leave, he still had part of it left. Not 
ica for the first time. It seems he was demonstrating to wanting to pack it or leave it lying open in the room, 
her with a great deal of pride all the marvelous me- he went to the window-sill, carefully removed a plant 
chanical gadgets for which his new car is so notable, from the pot, buried the cheese, and replaced the plant. 
and she cooed with amazement and admiration as he A few days later he got a telegram from the hotel: 
raised and lowered the top merely by pressing a button “O.K., we give up. Where in hell did you hide it?” 
on the dash board. Enthused by her appreciation he a ew 
next caused the doors to open and close by similar auto- . , . . 
matic contrivance. Then he pressed a third button and The Tridelt, excited about having been pinned by a 
the motor roared into action. Finally as they sped down fraternity yon the night before, dressed hurriedly and 
the highway he flicked a gadget which opened the W&S walking towards the cathedral when she came 
super air vents and the resulting gusts of wind whipped "PO? 4 group of male friends bound for Bascom Hall. 
the startled English visitor’s skirts up over her face. Stopping in front of them, the girl proudly thrust out 
“l say, she gasped, struggling to lower her dress. “Don’t her chest and commanded happily, “Look!” 
you Americans ever do anything by hand?” But in the excitement, she had forgotten to wear 

BR ® ‘ the pin. 

Don't be afraid to use your brain, its the little things oe 
that count. Today’s greatest labor saver: Tomorrow. 
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Dave McGinnis asks: | @M@S [isp ee 
A. or ts Fe be : : ge i ar a | : eo 

4 — ee = 

f © — 
Does Du Pont i La | on 

esi a 
a ] me i 

i 4 wegen rope <i PC 

Summer Jobs Bid ' 

for College | abner 
as : 

< AP ie a ee 

> i as So : 
Students? a. fs 

CG. David McGinnis will receive his B.S. degree in mechanical 
engineering from the University of Texas in June 1957. Currently, he’s 

pm yr mers mapurangymmmanre senior manager of men’s intramural sports and a member of the 

> Delta Upsilon and Phi Eta Sigma fraternities at Texas. 

yo “2 oo -_  . 
so. 
| 2 ss 
oe 

ehh . boa ff lvar Lundgaard answers: 
oa” i | 

cn = 

Ivar A. Lundgaard obtained two degrees, B.S. in Yes, Dave, the Du Pont Company regularly employs 
Ch.E. and A.B. in economics, from the University of students of science and engineering in its Summer Tech- 
Rochester, and joined Du Pont’s Photo Products plant + se ny . <5 te : 

: nical Training Program. The chief purpose is to provide 
at Parlin, N. J., in 1942. Later that year he became a os gee 3 : ce 
shift supervisor and was promoted steadily thereafter. good technical training under industrial conditions. And 
By 1951 he was Production Superintendent at Du Pont’s we learn about the students while they learn about us. 
Rochester plant. Today Ivar is Polyester Department . 5 
Superintendent at Parlin, well able to speak about _Students selected for the program after campus anter- 
Du Pont employment policies out of his own experience views include candidates for the B.S., M.S., and Ph.D. 
and observation. degrees. Assignments are related to their academic inter- 

ests. Last summer 270 students from 93 institutions 
participated in the program. In this way, ties are often 
established which can lead to permanent employment 

NOW AVAILABLE for free loan to after graduation. 
student A.S.M.E. chapters and other col- In addition, many other students are hired directly 
lege groups, a 16-mm. sound-color movie, by individual Company units to help out during vaca- e ee re , “ ie ‘i ‘Mechanical Engineering at Du Pont. tion periods of our regular employees. For this “vacation 
For further information about obtaining relief work,” assignments are likely to be varied; but 
this film, write to E. I.du Pont de Nemours . ote ee . . 

4 or , oy). these students also gain valuable insights into industrial 
& Co. (Inc.), 2521 Nemours Building, aetice. and tae : i mat » pélated to their 
Wilmington 98, Del. practice, and many acquire experience related to their 

fields of study. 

Altogether, about 750 college students, from both 
technical and nontechnical fields and at all levels of 
training, obtained experience with us during the summer 

REG. U.S. PAT.OFF of 1955. So you can readily see, Dave, that the Du Pont 
BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY Company attaches a lot of importance to summer jobs 

WATCH “DU PONT CAVALCADE THEATER” ON TV for college students. 
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WHAT ABOUT 4 FUTURE? 

Nv " OSCAR MAYER & CO. HAS A “GET AHEAD” pian 
OF SPECIAL INTEREST TO WISCONSIN MEN 

Oscar Mayer & Co. is one of the nation’s ten | Oprertunities are open to graduates in the follow- 
: ‘ ¥ ing fields: leading meat processors, with plants in Madison, MaNAGENENT DEVELOPMENT PROGRAM, labhig 

Chicago, Davenport, Philadelphia, and Los Angeles. |__ to a career in production or sales management 
Its growth has been steady and substantial, resulting BRODUGT CONTROL <with: postions In. Chemical 

. . . ineering, istry, T , Bacteri- in large measure from a progressive attitude toward employee | | Sigiy. cr Animal Hustandiey nnolo8Y Bacters 
relations, technology, and product development. See your | | PLANNING AND ENGINEERING, offering a career 

Placement Director for further information about | : Hi sarieet sasloset tt hat 
* i NDUSTRI GINEERING, with a future in In- Oscar Mayer & Co., and its programs. |) usual Engineering or Business Administration 

oscal OSCAR MAYER & CO. saison 1, wisconsin 

Le — — | ee. . i Be eee nll 
Oe rl . oo a Sa eS af Eee : 

Pe re ee I eS 
Te a 2 Be. ae ae eo ae ae SS ss 
ng ne ete ad R= = gg gee NN ee. = el 

So ae —, oe a eee are a z oe. tae “ oe ae, a ~ 203 ao ae « 
Ms ed tae 4 = 3 ees seen ee ie RD. ee es e 

ey ee. Le : i ie ee 

Li oe L ae © 
{ pea ho : fo eile : Wool 
i ‘See mmmmmmnbesisstii? LO rene id ey * (Continued from page 64) 

ee ae ins eae y PO bald man started wearing cloth for ap- 
ae Demo ON Soy z * a i oF" ta | y NN Xe) parel. Especially recently, in the \ la 7 : 

o : —s ao are on comes last decade, new fabrics have been 
1 renames Ss seek Ny Lind developed and synthetic fibers have ee ee ee ; 

rr cy Sd 7 bow been invented and produced on 
we ] iL i i = L large scale. How has wool con- 

(Overs ara . sumption been affected? Will wool ; Peo Al 1] ; : i vee Ce The automatic pinspotter, manufac- be replaced in the future by man- 
a AS. tured by the American Machinery & made fibers? 

% ee Wp. x Foundry Company, incorporates . we . / 
mn , a4 Me —Ss-Fafnir Ball Bearings at many of its The way things have turned out 

ieee er mmememe = == turning points—40 in all. These so far wool will probably never 
: Bpsorser vor en nn cece gageega bearings permit precise coordination lose its place as a textile fiber. Syn- 

we epg ie ae Ce of motion unhampered by friction. thetics and other natural fibers may 

fem Solving automation problems that well and already do have certain 

a involve the use of ball bearings is part | physical properties of wool beaten, 

’ : 4 of Fafnir's “stock-in-trade”...another | but wool’s collective properties 
6) JO. wee? — example of the Fafnir “attitude and ill be he act he f . 

con “Yn aptitude.” The Fafnir Bearing will be hard to reach. The future 
is aw ; Company, New Britain, Conn. points toward a relatively new field 
oe ~ 7 } @ in textiles, the blending of different 

ae “ 5 iy. Section of Pin Distributor Drive Head | fibers to gain desired properties in 
“aN \Uacy” | | tae Assembly equipped with six Fafnir Extra . 

. \ ea hey Small Series Double-Shielded Ball Bearings, a fabric. Our socks were a good a: ie og ineludi , pl 0 5 itd : 
\ yr ra Uy See ee eee eee ee are example of this. But wool will be 
ee - ithin an Aircraft Type Bearing, pl th i See 300 Serice Pleat Sect Beoriag& Plus another | an integral part of many blends 

wee | because our socks, trousers, and 

FA EF [ee] i Re BALL BEARINGS(S) overcoats need those properties 

MOST COMPLETE LINE IN AMERICA e=S” | that wool can supply. END 
i 
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A FEW YEARS AGO, HE WAS ON CAMPUS 

AT PURDUE UNIVERSITY, AND NOW... 

Le oe | ee 7 — lrerrtrt—té™e='’:C os, oe 
ee | SS. 3 a 3 
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oe seer j yo if " — 

| _ ma ~yv .... 
i -_ ie —— i # — 
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Fro D. (Doug) WALLACE, Jr., prop and turbo-jet engines, compres- program, Allison needs more engi- 
above, is a senior project engineer at sor and turbine components. neering personnel, and opportunity 

Allison. Doug’s work is “cut out” for him for young graduate engineers is un- 
He left Purdue in 1947 with his AE for some time to come, for only re- _ limited. Arrange now for an early 

degree and came to Allison the same cently, Allison broke ground for the interview with our representative on 
year. Presently, he is in charge of in- engineering building which is to be your campus, or write for information 
strumentation and automatic process _ the center of expanded Research and _about the possibilities of YOUR engi- 
controls at Allison’s new Research & Development facilities for advanced neering career at Allison: Personnel 
Development test center. types of aircraft engines for commer- Dept., Engineering College Contact, 

With Allison now in the midst of cial and military use. Allison Division, General Motors 
a $75 million engineering expansion With this long-range expansion Corporation, Indianapolis 6, Indiana. 
and building program, much of his 
time is spent in vendor contact work, 

studying and selecting equipment 
most adequate to do the job; observ- 
ing, and helping with installation. He ‘ eh 4 ** 4 +, 
is shown above checking a control maces <q i} (B+. 

itioni i i qc HOOT eT f 4 
valve positioning amplifier on the in- ANA a ae 4, + 
strument panel for controlling air a t | ‘ 

pressures and temperatures of four A V4 “a 
electric motor-driven, axial flow com- 
pressors. This new facility is part of eu 4a ‘LLISON 
the new Research and Development 4 / LN 

we . f es 
test center, which - when completed Z Ne TURBO-PROP ENGINES 

—will enable testing of individual Wr, e 
combustion components for turbo- tae et American built for the new era in air travel 
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SMART! Re : yA j f 

by Sneedly, bs’60 <f 
G, Z 

Have any of your friends’ facial characteristics 

changed lately? One of Sneedly’s fraternity brothers’ 
appearance is being changed by a growth on the lower 

part of his face. This growth is not caused by anything 

serious like cancer; rather, it is caused by a sudden 

allergy to razor blades. Engineering beard-growing 

time is here for 1956 and as Sneedly is writing this 
feature many “stubble fields” are appearing all over 

campus. Sneedly thinks that some of these St. Pat’s A man was fatally injured in an automobile accident 
Day beard-growers must cheat for in a few instances 0? his way to the hospital where his wife was about to 
they have more whiskers in two days than Sneedly has give birth to a baby. Before he dies he makes a will 
in two months, ‘ which stipulates that his estate is to be divided in the 

ape ee folowing manner: 

Six pairs of twins belong to five families. The twins’ If the child is a boy, he is to receive two thirds of 
names are Jim and Bob, Ruth and Naomi, Henry and _ the estate and the widow shall receive one third. 
Harold, Frank and Jean, Martha and Mary, and Charles If the child is a girl, she will receive one third of the 
and Leslie. Their parents are the Merritts, the Nelsons, estate and the widow shall receive two thirds. 
the Stearns, the Stuarts, and Mrs. Morgan. For a Contrary as most women are and just to complicate 
change, Sneedly needs help in solving this problem. matters, the wife gave birth to twins shortly after the 
From the following clues tell which twins belong to man died. One twin a boy and the other a girl. How 
which parents. should the estate now be divided among the-widow and 

1. Frank and Jean, and Charles and Leslie are frater- her two children in order to carry out the provisions of 
nal twins. the will? 

2. Mrs. Morgan has taught second grade since Mr. Twins certainly are complicating this feature this 

Morgan died 15 years ago. Among her pupils is month. Sneedly promises not to let it happen again. 
Merritts’ youngest boy and also Jim and Bob whom she See you next month. 

cannot tell apart. Tre Tr. 

‘4 meth and Mary eas eae —— he All other things being equal Sneedly wants to know 
. The Stearn twins date the Stuart twins for movies . . ee . 

ri . | ; a which will cause the greatest racket, two gossiping girls 
and dances. The twins are the Stearns’ only children. . ce . “, 

5. One of the Merritt twins looks like an older brother 2 # distance of 4 feet or three gossiping girls at a dis- 
‘ ‘ tance of 6 feet? 

and the other one like a younger sister. oo eee 

6. Frank is annoyed by all the attention his new baby 
brother vecewes., ° Sneedly’s answers to last month’s problems are: 

7. Martha wears a gold bracelet and Mary wears a The lot has an area of zero for it is a straight line 
silver one to distinguish them. of no width. 

8. Henry and Harold are Cub Scouts. The number of coconuts in the original pile is the 
, id solution of integers in the equation: 

In a recent campus misdemeanor 36 persons were 512x — 15625y = 4202 

involved. The dean wanted to punish only 6 of these 36 Integral values are given by the equations: 
for they were the ringleaders. He wanted to punish x = 3121 + 15625t 

these six and free the rest if it could be done with an and y = 102 + 512t 
appearance of impartiality. He arranged all 36 in a where t = 0, 1,2, 3. 
circle and punished every tenth. In what places did he A perfect score of 100 could be obtained by placing 
put the wanted six? 2 shots in 16 and 4 shots in 17. END 
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which do you want? 

Money or the moon? 

It was reaching for the moon which resulted in the 

development at Martin of one of the most dynamic 

engineering team operations in the whole new world 

of flight systems development. 

Most of the people on that team are young and 

moving ahead fast. Do you know what’s happening 

today at Martin...and what tomorrow may hold for 

you here in the fields of aircraft, missiles, rocketry, 

nuclear power and space vehicle development? 

Contact your placement officer or J. M. Hollyday, 

The Martin Company, Baltimore 3, Maryland. 

BA he TInt OR &S 
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NEW PRODUCT in the air conditioning field is Worthington’s trols humidity. Like every Worthington product, this good- 
ultra-modern winter and summer home air conditioner. It’s a looking unit is designed and built for a lifetime of quiet, effi- 
compact package that heats, cools, circulates, filters, and con- cient service. 

M ki t cl B | Gi | citi 

be SEN ie  ccxemmemmmncmemmcmmmecransceeet | Worthington’s new residential air 
: ee A. Nay | i conditioners, packaged units, big cen- 

_ ae | en =e ore” | tral station systems — all are making ee es Sea i =a |  =—reres—se ‘ : : A i eas : me ane ios Se ars : Ps | | . , le headlines in the air conditioning field. 
ig ee a = : A Ee: co 1 ee We | | And the same research and engineering 

:"e iS aa. a Cl skills responsible for their development 
ee a | i a i ie | : Z are applied to all Worthington prod- 
} Pred \ | i ph Ao NS iq ucts — engines, turbines, compressors, 
See | ee os ed | eee nstructio chi as well as fi mca pea Wy | be | : a n machinery, as s 

hPa TORE nas, CRT bgt so j S. 
ee fae ae cc 7 er aie | ° ee Se git bid a a For the complete story of how you 

NEW BUILDING in New York is the glass- NEW LIFE FOR OLD STORES. Shoppers stay can fit into the Worthington picture, 
sheathed Manufacturer's Trust Building. It's longer, buy more in stores cooled by Worth- write F. F. Thompson, Mgr., Personnel 
cooled by a Worthington central station sys- ington units with the new “Million Dollar & Traini Worthington Corporati 
tem—so big it does the same job as melting — compressor. New 3-D circulation aims com- a ng. rthington Corporation, 
300 tons of ice daily. + fort right where you want it. Harrison, New Jersey. 4.25D 

See the Worthington representative when he visits your campus 
See the Worthington 

Corporation exhibit in 

New York City. A lively, 
informative display of 
product developments call 
for industry, business and SSS > the home, Park Avenue FECES 
a Hi reet. 

7 Par 5 ; i 
When you're thinking of a good job—think high—think Worthington 

AIR CONDITIONING AND REFRIGERATION » COMPRESSORS * CONSTRUCTION EQUIPMENT + ENGINES * DEAERATORS + INDUSTRIAL MIXERS 

LIQUID METERS + MECHANICAL POWER TRANSMISSION + PUMPS + STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES » WELDING POSITIONERS
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