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If you want to engineer 
a better world... 

i =~—S—SSSSCs Mass Transit _ ComputerSciences | UrbanDevelopment == 

ie Ce a7. .«§ Sf ff > oa — S 

OI ot) I pi cane SSS ERS Sa ee Le 

or Wen Nuclear Power |_| Health Care _, Oceanography oo L 

y 2 wien /@ - 

‘ Be ect eo é ee 

3g ig: _ “oe Poe 

no a Sg aaa Se LOS 

a great place to start is with 
one of the most diversified companies 
° 

in the world. Westinghouse thinks its responsibili- tems approach to provide better 
ties are as big as its capabilities— medical care for more people. Ex- 

and that’s big. ample: electronic equipment that 
And when you're in everything from lets nurses monitor the hearts of 

computers to urban development, to eight patients simultaneously. 
medical science, to mass transit, to Nuclear Power: Westinghouse 
oceanography —there’s action. For leads the way in nuclear power gen- 
example... eration. Seven nuclear plants in op- 

Transportation: Our computerized eration, 34 in various stages of de- 
transit systems can operate on a 90- sign. We’re working on a breeder 
second schedule, and meet the reactor to keep us ahead. 
transportation needs of many cities. That’s a sampling. We’re just get- 

Urban Development: Our new con- ting started. If you'd like to help us 
struction concepts will provide bet- engineer a better world, talk with our 
ter communities across the country. campus recruiter. Or write Luke 
Projects are planned or underway in Noggle, Westinghouse Education 
30 major cities. Center, Pittsburgh, Pa. 15221. An 

Health Care: We are using a sys- equal opportunity employer. 

oe ono ° 

You can be sure...if it’s Westinghouse 3)



a a 9 

Cast it or weld it? 
The beauty of cast-stee! construction is that tions. How else would you make this compo- 
you can combine the casting process with an- nent? Forge it? Impossible. Hog it out of a 
other production technique, and cash in on the solid chunk of metal? Prohibitively expensive 
economies of both. ... By using cast-stee/ the designer got maxi- 

Suppose you had to create a heavy-walled mum economy, plus the extreme dependability 
fluid-handling component with complex inter- and safety which were ‘must’ requirements 
nal configuration ...a component that is basi- in this high capacity compressor unit—since 
cally a “twin” design. Can it be made as a he could specify the precise composition 
single casting? Easy —but how much more needed to meet calculated stress require- 
economical to split the design into two ments. 

“chunky” castings (thus minimizing core Want to know more about cast-stee/? We're 
costs) and then weld the two halves together. offering individual students free subscriptions 

| Theoretical ? Not at all. We're talking to our quarterly publication “CASTEEL” 
| about the 12,000-pound, 7-foot-long com- ... Clubs and other groups can obtain 

pressor cylinder shown... Designed for our sound film “Engineering Flexibility.” 
continuous operation at 1150 psi, it must Write Steel Founders’ Society of America, 
withstand testing at 1800 psi, plus rigorous Eo Westview Towers, 21010 Center Ridge Road, 

radiographic and magnetic particle inspec- Rocky River, Ohio 44116, 

STEEL FOUNDERS’SOCIETY OF AMERICA 

4 < . aN La 

oe | Se eG 

Cast-Stee/ 

for Engineering Flexibility 
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ce al - : : , 
\ 4 

_. a . | ae a ,,r—CO™ 

3 You'll never have to ask what’s new 
if you work for a company like this. 

What's new will probably be Constantly on the alert to That's you. If you'd like to be 
going on all around you. anything which shows promise of where the news is—see our 
Including whatever you're making our world a better place interviewer on campus. 
working on. Atlantic Richfield to live in. But working this way Free—Get a giant 25%" x 33” 
is a vital, on-the-move place. requires a never-ending supply poster of The Girl for your room. 
Always interested in pushing the of new ideas, new energy and Write to: P.O. Box 158, 
unknown one step further back. new ways of looking at things. Bridgeport, Pa. 19405 

. . 2 he 

AtlanticRichfieldCompany 

Wl An Equal Opportunity Employer 
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x : ase “We are drifting toward a catastrophe beyond comparison. We 
ae ae - 4 Rg Ge ys f ‘ 
. : : ae shall require a substantially new manner of thinking if mankind is 
o . . Be to survive.”’ — (Albert Einstein) 
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fg” 1 A Report from 
e 5 a gm oss 

Pewee). Chancellor Young 
a tg 

«a é oo 
ae More than the courage to keep the University 

> - open—although we have said many times, we do 
ed intend to keep it open. 

* We must also seek the courage to progress; to 

proceed with the orderly change and reform of the 
Ses University which has already begun. For the danger 

to our institution does not arise strictly from one 

: source. Destroyers of lives and buildings are ob- 

vious menaces who can and must be dealt with 

The initial wave of shock and horror which we under the law. 
felt on August 24 is being experienced fresh each But there are others who threaten. Those who 

day on Charter Street. would react by demanding certain beliefs as a 

Thousands of students have passed the area and Tequisite for faculty status — they are a threat to 

wonder what the ugly scars of this tragedy signal the University, also. 
for the coming year. They are a threat because they would destroy 

The immediate costs of the bombing have the atmosphere of free and untrammeled thought 
already been published — the cost in human life, without which no university can remain great. 
suffering, knowledge, and property. The long-range : Those who demand that student VOICES be 

effects may not be known for years, but it is no silenced by arbitrary and oppressive disciplinary 
exaggeration to say that they will depend almost methods they are: @ threat; because they refuse 

totally on how we react — regents, administrators, '© Tecognize the vigorous and positive contribution 
faculty, and student body. the vast majority of today’s young people are 

It is the intent of terrorists to create fear. To Cabable of making to the academic community. A 
harass. To intimidate. The student who fears for loss of this resource would be tragic to any 

his physical safety is not expected to be in a mood university. 

for effective classwork. A faculty member whose Those who PIOPOS such extreme measures are 

home has been threatened with rocks or firebombs acting out of fear — without COUTABE: 

may be understandably more reticent to speak his We believe itis possible to deal with advocates 
opinions in the future. An administrator who has of violence, to punish those who put their theories 
watched funds being diverted from educational to to practice and break the law, to stand firm against 
security needs may be tempted to wonder if peace attempts to disrupt and destroy — and at the same 

at any price is not desirable. time, proceed with enlightened and_ responsible 

When we are attacked — either men or institut- PPO8tams for change. . 

ions our first instinct is to fight back. And we For this to be done, we must have the energetic 

will fight back. But the nature of the fight is cooperation of all . regents, administrators, facu- 
all-important. Ity, and students. This cooperation already exists 

For the answer to fear is not panic. The answer 7 substantial degree, but it must be heightened. . 

is not to lash out in angry, blind vindictiveness. . Committees exist in many departments to soli- 
The answer is fear is really quite simple the cit the ideas and talents of the students to apply to 

answer toitenr isscourase: academic problems. Others are being formed. 

In the coming year, we will concern ourselves One hundred and forty combined faculty- 
with the past. We will continue to expend whatever Student committees are now in operation, but we 
energy is necessary in cooperating with the lawful need new and better ways for helpful interchange 

authorities to bring perpetrators of violence to between these two groups. . 
justice. Not in any attempt to set a vengeful It is time to reexamine faculty-student relations 

example, but because we believe that the orderly ©" @ broad level. The proportion of emphasis given 
administration of justice is basic to the freedom of t@ graduate and undergraduate instruction. The 
us all. size and nature of undergraduate classes. 

We will be concerned about the past—but we Individual faculty members will want to exa- 

will be even more concerned about the future. In Mine carefully the expenditures of their energies — 
facing that future, what form must our courage — the proportion of time given to research versus that 
take? given to teaching and student contact. 

4 WISCONSIN ENGINEER



The Board of Regents has probably had more 

direct contact with faculty and students than any im 

board in the University’s history. It has recognized a. 

the urgent necessity for such contact and undoubt- a Co . A MUST 
edly will seck additional ways to achieve it. Coe EO FOR CIVIL 

The board, in its forceful statement of August ee QS Ss, ENGINEERS 
26, made clear its determination to stand up to the ms S om rae mae 2 

forces of terrorism and, at the same time, preserve . eh Sa 
our traditional role as a forum for free exchange of \ ©) gee , 

ideas and opinions. It needs and deserves the strong AS a 
support of the legislature and the citizens of the ‘ oo . se ys 
entire state in carrying out this objective. . ee S oa oo we 

By having the courage to move forward in spite be gs on 
of disruption and lawlessness, we can harness the “Ne oe 
enormous reserves of genuine human concern and Ne 
channel them to constructive purposes. “y € oy 

We must make clear that those of us who are se a 
responsible for the operation of the University are . “ee UZ Yi 
not interested only in budgets, rules, and applied c EE 

research. That we are also personally concerned — gaysey Soo, CS 8 a ms Samy, 
about the terrible problems of national and world ed | Nee) Poo 
society environment, racism, war, population oy ees ore o_o ee : 

growth, and all the rest. That we are willing to help eg By a ia i 
devote the resources of the University to finding Berries ». car Wlap Sheena 

solutions to those problems. bad Me Gt eee le eee 
We must encourage students to participate in peg” ioe ae ‘.).—ClCaeet™”™” 

the politics of their government. We must under- bare i Sy ee =a 4 

stand that theirs is a special problem, in that their tare LN a a _ Pe 

residence on campus usually means they are unable Kee Pn | a oes ‘oe 

to participate in the campaign activities of — Oe | 
their own districts. The University has indicated 

that it does not consider a two weeks recess to be 
the proper solutions but a fachity-studént commute authoritative new manual covers 
tee is currently seeking other methods by which wpe : 
students may be encouraged to participate in the methods for pavement rehabilitation 
selection of their government. [A committee re- ASPHALT OVERLAYS and PAVEMENT REHABILITATION, 
port was made to the faculty Senate October 5] First Edition (Manual Series No. 17) contains 134 fact- 

The year ahead implicit ccal year for ws ASHES al ut fave all. an a sphere of crisis can be a raphs, it simplifies the subject for the engin n- 
positive thing. [On the September 9 television sible for read "ari street rehabilitation an Taina are, 
news], a hostage in the Jordanian desert was asked Contents include latest information about such matters as: 

if the passengers were friendly with each other. He * Pavement condition survey methods 
replied, “In a time of crisis like this, everyone relies + Preparing pavements for overlays 
on everyone else — and everyone seems to come * Design and construction of Asphalt through.” nee eee widen- 

In its crisis, the University needs to be able to * Testing procedures and guide specifi- 
rely on courageous support from its alumni, its cations. 

friends and, above all, from the members of its own a 
community. Only with such support can it stand The Asphalt Institute 
solidly against terrorism and move with imagi- Fagisecnny © Revearch © Edu ot 
nation to new standards of greatness. If it gets such eee 
support — and I am confident it will — there is no ' Students and instructors: For your FREE copy of 1 
way the forces of intimidation can prevail. | MS-17, 1st Edition, please fill out and mail to The | 

per] | a Institute, College Park, Maryland 20740 | 

| Namei — es | 
| Class and degree (or title) = - _ i 

School- oe ser Se 

| Address_____ oe a sores Hf 
| City. — “ ___State_ Zip. | 

a aaa tees AR RS ee me errr ermine al 
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1940: Boeing designs the ‘Flying Fortress; 

and Clearprint is there. (Today, they’re designing 

passenger jets on the exact same paper.) 

Why haven’t we changed Clearprint paper since 
‘Flying Fortress’ days? Because in 1933 we developed a 
proprietary process that still gives Clearprint the world’s 
finest ink and pencil surface. An uncoated surface for 
superior erasability and strength. A surface that won’t 
erode, ghost, crack, or yellow with age. 

Clearprint drawings are now making clear reproductions 
even after 20 or 30 years. When a single piece of drafting 
paper may hold thousands of dollars worth of man-hours, 
that permanence is essential. 

With Clearprint paper, you never have to worry. That’s 
why we haven’t changed it since 1933. 

So if you’re planning something memorable, do it on 
Clearprint paper. You will do it well. 
The Bocing B-17C (top, opposite page): First ‘Flying Fortress’ to see combat, in RAF high-altitude 
missions over Nazi-occupied Europe. Speed, 300 mph. Ceiling, 36,000 feet. Range, 3,400 miles. 
One in a series covering historic Clearprint design events. 

Clearprint Paper Co. EMER 
| 1482-67th Street, Emeryville, California | 

| ©] Send me Clearprint samples, with prices, | 
! for the following uses: ! 

TN ey 

Title a a 

| Address ee 

ee IS TA ID 

| aap Pkgeatstaaray | 
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During the reader’s efforts to solve the world’s use of his invention in a protected market or to 
environmental. economic and social problems — profit by charging others for making or using it. 

though technology. many intriguing ideas or in- Patents granted for the invention of new manufact- 

ventions may have been encountered. uring processes, machines, or compositions of 

This article, written by William Hess, now with matter run for 17 years from the date the patent is 

Sunstrand Aviation in) Rockford, IIL, provides — issued. A patent on ornamental design may run for 
valuable suggestions for the protection of the 3%, 7, or 14 years as desired by the patentee. 
invention and the inventor so thal the maximum Patents may not be extended except by a special 

benefit may be obtained. act of Congress and this seldom occurs except in 
: Ed. unusual circumstances. 

After the patent expires, the inventor has no 

more control of the use of his invention. Anyone 

The protection granted by patents is of vital has the free right to use it as long as he does not 

importance to engineers. Many engineers may some — use features covered in other unexpired patents. 

day decide they have an idea or invention which is The Patent Office does not help prosecute 

useful, practical, and saleable, and will want to infringements on rights granted by patents. It has 

patent their invention to assure maximum compen- no jurisdiction over questions relating to the 

sation. Or an employer may wish to patent work infringement of patent rights. If a patent is 

done for his company and the engineer will be infringed, the inventor must sue the infringer in the 

involved in the patent proceedings. Consequently, appropriate United States Court at his own ex- 

it is necessary that an engineer be aware of the pense. In a case of infringement, the claimant is 

basic idea of patents and the steps involved in entitled to recover damages if he can prove his 

obtaining a patent. case. Patent laws give the courts power to grant 

The granting of a patent by the United States unjunctive relief when proper and also to increase 

Patent Office represents a great deal of work. The any verdict against an infringer up to three times 
layman would have a difficult time doing all the — its original amount. 

necessary research to determine if he has a valid The granting of a patent does not protect the 

claim for a patent and successfully completing the — inventor against claims of others who assert that he 

application to insure that he will receive his patent. is infringing on their patents when he makes, uses, 
Although the law doesn’t require that an inventor or sells his own invention. There may be a patent 

hire a patent attorney, almost all patents are of a more basic nature on which an invention is an 

obtained with the assistance of qualified patent improvement. If an invention is a detailed refine- 
attorneys. Thus, the purpose of this report is to. ment or feature of a basic protected invention, it 

give the inventor a basic idea of patents and the may not be used without the consent of the 

steps he must go through to get his invention patentee of the original invention. No one can use 
patented in the United States. The report will not the improvement, however, without the consent of 
include a detailed account of the work of the — its patentee. 
patent attorney or an explanation of patent laws. The patent laws provide that any new and 

When an inventor receives a patent, he has the useful art, machine, article of manufacture, com- 

opportunity to profit by the manufacture, sale, or position of matter, design, or an improvement of 

8 WISCONSIN ENGINEER



any of these may be patented if it involves file a patent application. This formal application 
invention. Such as: describing the invention and petitioning the Com- 

1. A new improvement forany known machine missioner of Patents to grant a patent is sent to the 
or apparatus which makes it more efficient. Patent Office. 

2. A new combination of elements or parts which The patent application will include the petition, 
in themselves is old. a power of attorney, and an oath in which the 

3. A new improvement for any known article inventor swears that he believes that he is the first 
which makes it more useful. inventor of the invention. These are called the 

4. A new process or method. formal papers, the application must contain a 
5. A new compound. description of the invention, which is called the 
6. A new composition of matter or a new — specification, and a definition, which is called the 

design claims. The application must also contain a draw- 
These are just some specific examples of the ing if the invention can be illustrated. At one time, 

types of things that may be patented. However, the Patent Office required models, but this is no 
invention must always be involved. longer mandatory except in unusual cases. 

Anyone who has invented something patentable The specifications and claims of a patent appli- 
may obtain a patent. There are no restrictions cation must be carefully prepared. The patent 
regarding age, sex, place of residence, or nation- specifications must give a description of the invent- 
ality. ion that is sufficiently full and clear to teach 

The issuance of a patent is no guarantee of someone skilled in invention to make and use the 
commercial success or economic value of the new invention. The patent claims must uniquely 
invention. The Patent Office concerns itself only distinguish the new invention from. all other 
with the question of patentability. The inventor inventions so that no other claims can be granted 
must still make his invention a commercial success by the Patent Office on the same or similar 
after he receives his patent if he is to profit by it. inventions. 

The first step to take before applying for a Every inventor has the right to prepare his 
patent is to make sure the invention is useful. patent application and presecute it himself. But, 
practical, and saleable. Re-emphasing, no one will considering the importance of strong patent pro- 
profit from an invention just by patenting it; the’ tection, it is usually better to employ a registered 
invention must be sold or used. Therefore, the patent attorney. 
inventor should assure himself of this before he The final step in obtaining a patent takes place 
spends money for patenting. in the United States Patent Office. The Patent 

The second step is to prepare good records in Office examiner will read the application to insure 
the form of sketches and drawings or written the invention has been properly and sufficiently 
descriptions of the invention immediately after the described. Then another search will be made of 
idea is conceived. Trustworthy persons should read earlier patents and printed publications to find 
the records and then sign and date them as those claims most closely related to the features or 
witnesses. A dated record of other steps taken in the invention. 

working on the invention should also be kept and After the search, the examiner will decide if the 
witnessed. new claims should be rejected. Then, the examiner 

The third step in the patent process is to search will write to the inventor informing him of 

through patents already issued to insure that the acceptance or, most commonly on the first try, 
invention is really new. This should be done for rejection. The reasons for rejection will also be 

several reasons: it is cheaper to make a search of — explained. 
existing patents than to try to obtain a patent if Patent Office correspondence must be answered 
the invention can not be patented, this step will by letter to the Commissioner of Patents within six 
save money; also, earlier patents may be better monthsor the patent proceedings will be dropped. 
ways of doing a job than the new invention Assuming rejection, the inventor’s letter may direct 
therefore a patent on a new invention would be that some of the original claims be cancelled and it 

worthless. may change the language of other claims; in any 

This search for existing patents is made in the case, the letter must give reasons that the patent 
Search Room of the Patent Office in Washington, should be accepted. This letter is called an amend- 
D.C. The inventor may do this himself if he wishes, ment. 

but most inventors hire patent attorneys to make After the Patent Office examiner receives the 

this search, since a proper job requires both skill amendment, he will again study the application 

and experience. The Patent Office has a list of all and take additional office action. This may be a 
registered attorneys who are available to prepare notice of acceptance and granting a patent, or it 

and prosecute patent applications for inventors. may be a rejection of all claims, or it may be 
If, after the patent search is made and the 

inventor decides to continue, the next step is to (Continued on Page 14) 
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The following paper was presented as a class obnoxious and so forth. However, the most signifi- 
project by a team of authors for a course entitled cant result was that 70% felt that they are very 
Environmental Resource Management taught by necessary, and only 38% would support rerouting 

Prof. Clay Schoenfeld. traffic to peripheral streets. 
. er 4 indicate ‘ air: classes hi De 

Submitted by: Don Holt, John Daniel, Vicki . Over “4 indicated that their classes had been 
Gutgesell, David Jasperson, Joan Peters, Cary disrupted by noise from the buses, and virtually 

Scott, Dorothy Watts and Gerald Ziemer. every building along the bus route was cited as a 

We are interested in finding out how the pins Gane ; ld : 

inhabitants of the campus — the students, faculty, ti mn a aves weanctic ra Siatec Cvat anti-pollu- 
and staff feel about the intrusion of the buses in fon ene nolse ee cs = oo —— and 
their world. We feel that perhaps the buses have ‘Ite hatives te sete “ee. : ut he a action 
been passively accepted as part of the environment 2 OTMAEVeS, = A preferred toradd the anti-pollu- 
by most of the community. Our survey evaluating tion devices, 17% to eliminate all buses from the 

these findings will be presented shortly. central campus; 6% wanted to wait for a new 

At present the Regents of The University of transportation system, and 5% felt that we should 

Wisconsin maintain a continuously running con- = oe a of the people ques- 

tract. with the Madison Bus Company. The bus “One® 1 eater mt they would support a cam- 
company takes complete care of the maintenance paign to persuade the bus company to adopt these 
and repair of the buses. Although the buses do HeNICes. This support inchided Signing petitions, 
have mufflers, some of which are quite aged, they one Ee Jetiers, wane on commuttees; boycotting 

lack any other pollution control devices for air or * . domi picketing, demonstrating, promoting 
noise. The actual amount of waste materials in the “ Ucabona) BrOsrams/On au pollution; and attemp- 
extiause has not bees seasnred. ting to have state and municipal anti-pollution 

Mr. John Erickson of the Physical Plant feels ordinances passed. ne . 

that noise and air pollution are not a general . pene everyone would benefit ftom a. quick 

concern. The consensus in the Physical Plant is that er, less polluted atmosphere, only 1/3 felt that the 
the bus sytem is necessary and is here to stay. financial burden for these devices should be distri- 

Other systems have been suggested but none buted equally over the campus population in the 

seriously. form of fee increases or salary deductions. Only 

Dr. Van Potter of the Campus Planning Com- 35% would be willing to have their fees increased. 
mittee indicated a different attitude toward the i 1/2 thought that the devices should be paid 
bus system. The Committee has passed resolutions '°" strictly by increasing bus fares, passes, and 
condemning the pollution generated by the buses. parking permits. Other suggestions for financing 
They have recommended that Observatory Drive these devices included city taxes, government 
remain closed in order to limit traffic on central SUbsidies for all buses, campaign contributions, 
campus and have also suggested that traffic be parking fines, and direct revenues from legalized 

limited to the Union, Langdon  st., South East es cae 

Student Area, and other peripheral areas of the ith respect to other campus problems, the bus 

campus. They are considering the use of Housing problem placed 4th in urgency behind pollution of 

and Urban Development funds to establish a rake Mendota, litter, and pollution by the heating 
prototype transportation system from the Union Pp whi itSID ESTA . . 
to Van Hise. A committee of the Ecology Students | . ' im wl pre a ton of these results 1s that 

Association is also investigating the bus problem. students view campus buses aS d necessaly, evil and 

In order to evaluate student and staff attitudes that although the problem is not considered as 

toward the campus buses, we conducted a poll. Of Pressing ds others, something should be done about 

the 276 respondents, 40% were at least fairly i yes » therefor : . 

regular bus riders. Ona value scale consisting of 10 & eve therefore examined three fundamen- 

pairs of opposites, the responses reflected a general tally citterett Approaches: (6 solving the problem 

negative altitude toward the buses — they were of bus pollution. We have considered: 
regarded as unpleasant, dirty, noisy, dangerous, (Continued on Page 20) 
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* eet A diversified and challenging career is 
o* yours at Monsanto because the key to our 

et future rests with engineers of ability. 

At Monsanto there is no ceiling on your future. A rewarding 
and interesting career will be found by engineers who thrive 
on engineering challenges. 

Important opportunities are offered to chemical, mechanical, 
electrical, industrial and civil engineers who are needed 
to maintain our outstanding growth record. Your profes- 
sional challenge can be found in engineering, manufactur- 
ing, research or marketing at locations throughout the nation. 

Excellent benefits and salaries are yours at one of the 

nation’s largest chemical companies. 

If you are interested in a career at Monsanto, ask your 
placement director for more information and see the man 

from Monsanto when he visits your campus. Or write to: 

Manager, Professional Recruiting, Department CL 815, 

Mon Sa nto Monsanto, St. Louis, Missouri, 63166. 

An equal opportunity employer
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pe pe nergy I ee iat fe Remember that afternoon you took your 
Ce ee ee ee Lig eR ee Se es girl and guitar down to the lake? 

ee rai ge Or Se eae cs cae me . pe ne ls sg gg as ee AE The water was filled with garbage. And Fe Oe rats ile” Beas a a AM as arate g e ee i a te OR eee ez the smell matched the scene. 
a a eS a eae : 
Ore a I ers tN at MOE len Pollution. 

oe a oe See It blows the image. The ecology. Every- 
ag aera ag see De pia a . 

a ee a eee oe ee FMC is a billion and a half dollar corpo- 
ee eC. ne . 7S ‘ Se eae oo 2 SE lt 22. ration, one of the nation’s top 100. We're 
22 ee si eee ee in chemicals, fibers, metalworking, mining, 

i at vo =. oe and a lot of related activities. 
a So. ee ; jeg 0 ee is i \ Seat No surprise then that we’re in waste 

Z ee tee Ll ee treatment and water pollution control, too. 
OR oy “" Sag a DP 
Ft se ot oe ali eS ee For ourselves. For everyone. 
eta f— Sr tig — FMC builds sewage treatment equip- 

a fee §= ment for the biggest cities, and the smallest. 
* ea : i 

- ee Every community doesn’t use a treatment 

ie ; system, but we wish they would. 

oo (ne e pe : FMC engineers also solve waste treat- 
_. . a _._ ment problems for industrial plants. Some 

] oo : industries are doing a good job. But a lot 
| _ / ; still needs to be done. 

 @~=—r—SOEOCsse ee Our environmental laboratory and our 
Fe So ~~ chemical research center are searching for 

eee es ae Se . . . rr le — Cos more effective materials and working on 

ie ae Se ea 2 “| ____ new treatment concepts. We have some of 
ee eR ag oo wg —, the best systems available. 
ee ee oe eee ee * ae ee = —Ss«éBy pooling talents in our diversified com- eS Je vat, _ oe ee oe eM ae ; . 
gs SO A Pe ee pany, we’re giving rivers and lakes a new 
Oe I ag ae co z 

2 ee lets te SS Pa ee. things that need doing, write for our bro- 
Le OF On Oe Ot OE ts a OI ‘c * 9 ‘ 
oe ee ee chure, “Careers with FMC.” Or pick up a 

| go tele 9 7 - ~~ _| copy from your placement office. FMC 
LULU BS 6 rrrtrt—sS Corporation, Box 760, San Jose, California | Aa CCS rrt™tr—e’ERE”'"EE—=e=ee—éi‘lONOssCsts P 2 

a ee ey 95100. 
S o a ee — =—r—OrssesFrT_ei_sss We're an equal opportunity employer. 

nr ie oie Ini, i o -. ft 

_. bad LOIN” eo nuit 5 d/l | UR A gee Seay 7 aoe AN SS NS e S a 4 
OO Frag ed (Eich bh Ores a a CORPORATION Fm 

foe. pee i. ay ale Be sae a CS 
Sas Seam: Ss ME ay e/a) FMC CORPORATION 

a ee sy Mt es, BU aS i Putting ideas to work to make 
i? gt tts a oo. ft . water beautiful 
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(Continued from Page 9) The cost of obtaining a patent consists of two 

another rejection of some claims and an allowance — parts, the attorney fees and the government fees. 

of others. The exchange of office correspondence The fee of a patent attorney for preparing and 

and amendments is continued until the applicant- filing patent applications depends entirely upon 

ion is accepted or a complete rejection is made. the amount of time, study, and skill necessary. 

If the patent application receives a final reject- Government fees are $30 for the filing fee and $30 

ion, it may be appealed to the Board of Appeals of — for the final fee for patents on mechanical, 

the Patent Office which consists of eight Exami- electrical, process, chemical, or plant patents. 

ners-in-Chief, the Commissioner of Patents and Government fees for design patents are $10 for 3/4 

three Assistant Commissioners. Any three of these — year protection, $15 for 7 years, and $30 for 14 

make a quorum and have the power to review and — years. Some inventions can be protected only by 

determine the justice of the primary examiner. The — design patents while others may need mechanical, 

decision of the primary examiner to reject an electrical, etc. patents. Many inventions require 

application is often reversed by the Board of — both design and a mechanical patents to receive 

Appeals. full protection. 

An adverse decision by the Board of Appeals It is not contended that an inventor must patent 

may be further appealed to the Court of Customs — his invention: he has the common law right to 

and Patent Appeals. Appeals aren’t necessary very enjoy the benefits of his invention exclusive of the 

often and aren't advised unless the appeal appears rights granted by statutory provisions. That is he 

certain of success and the inventor will receive a may keep his invention a secret and not apply fora 

large advantage if the appeal is won. patent, but once the general public learns of the 

The time needed to prosecute a patent appli- imvention, the protection is ended. Therefore the 

cation is not fixed. It may range from several inventor should not rely on his limited common law 

weeks to several years depending on the condition protection, but should go through the patent 

of business in the Patent Office and the prose- Process to receive full protection. 
cution necessary to obtain the proper claims. [***] 
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-. Knowledge todayis . Seen : increasing at aratethat- : 
_ can best be described : i 
as following a curve defined : bie : 
. by the equation Y= aX. And 
_ we’re just about reaching 
the steep slope of that curve. 

. We’re not trying to 
_ discourage you. We’re just 
- suggesting that when you 

- think about your career, 
you give some thought to 

~ how you’re going to keep 
up with that curve. 

_ One way is to consider 
WesternElectric.We’re an ki 
acknowledged industrial 

~leader.in continuing... . : 
-educationforour | f rata 
~enginee.s and supervisors... - 
_ Our recently completed - as ; 
» Corporate Education Center = 
near Princeton, N.J.,for i 

example, has a resident oe : — . 
“staffofover100,and 
_ offers more than 310 : 
_ technical and management oe : 
courses. It’s the most - i : 
~advanced facility of its kind, ong 
cand if you’re with Western oct | i 
_ Electric you could be at i : i 
“among the 1500 engineers 
andsupervisors who’llbe =~ Sn = 
Studying there nextyear. Uae 
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The race results led to several observations. 

Only five of the thirty-two internal combustion 

engine cars competing in the race met 1975 

standards using cold start constant volume samp- 

ling test procedures. Gaseous fueled internal com- 

bustion engine’s in general had slightly better 

emissions during cold start test procedures than 

liquid fuel cars with the one methyl alcohol car 

being a possible exception. The electric, electric 

hybrid and turbine cars generally had lower race 

scores in the competition than the internal com- 

bustion engines. However, because of their com- 

plexity, most of these cars required further devel- 

opment time. 

Prior to entering the 1970 Clean Air Car Race, 

students at the University of Wisconsin conducted 

an informal study to determine what type of 

vehicle propulsion system would in theory obtain 

the maximum score in the competition. Based on 

the preliminary set of rules which were obtained in 

March of 1970, it was felt that one would want a 

vehicle with the lowest possible emissions capable 
of continuous operation at approximately 60 mph 
with minimal energy consumption. Also, it appear- 

by ed that the more performance one had the better 
H.W. Sigworth, Jr., B.D. Peters, one would do in the pre-race testing. Since 

P.S. Myers and O.A. Uyehara minimum energy consumption and maximum per- 

The 1970 Clean Air Car Race, sponsored by the formance require opposite approaches, it was 

Massachusetts Institute of Technology and Califor- necessary to compromise. 

nia Institute of Technology, was an intercollegiate With these objectives in mind, various types of 

competition intended to stimulate interest in low power schemes were studied. Because of the 

pollution vehicles. All types of propulsion systems requirement that one travel approximately 600 

were eligible to be entered into one of six separate miles each day and maintain a speed above 45 mph 

classes provided they were driven by students, (for interstate highway driving) it was felt that an 

could meet minimum performance levels and 1975 all electric car using current batteries was not 

Federal exhaust emissions levels. The race score desirable. Fuel cell power for an electric car looked 

included fuel economy, performance, dependabil- good in theory, but was not developed to a state 

ity, but was weighted heavily towards exhaust where fuel cells could be used dependably and 

emission levels. purchased at a reasonable price. It appeared that 

The University of Wisconsin entered two ve- the hybrid electric approach might yield a desirable 

hicles in this race. One car was a 1970 Lotus type of low emission vehicle. However, it was felt 
Europa using unleaded gasoline incorporating ex- that too much development time would be neces- 

haust gas recirculation, exhaust manifold air injec- sary to make an efficient and dependable automo- 

tion, two catalytic mufflers and a thermal reactor. bile which would surpass modified current pro- 

The second car was a 1969 Opel GT powered by duction vehicles. 

LP-gas and modified to use exhaust gas recircula- With pure electrics and hybrid electrics elimina- 

tion and a catalytic muffler. These two cars ted from the list, internal and external combustion 

obtained exhaust emission levels that were substan- engines along with some unique schemes were 

tially below the values obtained with the unmodi- reviewed. Rankine cycle engines were dropped 

fied vehicles. from consideration because of their low thermal 
The University of Wisconsin cars were successful efficiency and because they generally have an 

in this competition. The Opel came in sixth out of oxide of nitrogen problem in their exhaust. The 

nineteen cars in the gaseous fueled internal com- Sterling engine offered high thermal efficiency but 

bustion engine class. The Lotus was third ina class no engine of the necessary size was available. The 

of thirteen liquid and multi-fueled internal com- — gas turbine was eliminated due to its lower thermal 

bustion engine cars. In addition, the Lotus was efficiency and a possible oxide of nitrogen prob- 

selected by a panel of five judges to be one of the lem. It was finally decided to use a spark-ignition 

five best cars in the competition. This selection was engine. This choice yielded an engine with reason- 

based on the car’s performance, practicality, emis- able thermal efficiency, dependability, availability, 

sion levels and ingenuity of its design. and potential for very low exhaust emissions. 
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The choice of a fuel was made from hydrocar- oxides of nitrogen and carbon monoxide. In 
bons, alcohols, and hydrogen. A hydrogen-oxygen addition to the lean operation, exhaust gas recircu- 
combination has the distinct advantage of neglig- lation and a catalytic muffler were sclected for 
ible emissions but it was felt that it should not be — installation. 
used because of safety problems. Alcohols were The vehicle chassis was left unchanged and 
eliminated because of their low heat of combustion — radial ply tires were used. 
which would require a large fuel capacity to yield a 
satisfactory vehicle range. Consequently, it was Modifications 
decided to use a hydrocarbon fuel. A gaseous fuel The alterations made to the basic car included 
was desired over a liquid fuel because of the the installation of a LP-gas fuel system, intake 
potential advantage of better fuel distribution in manifold modifications, widening the valve seats, 
the engine. Also, a fuel with a low reactivity was and adding exhaust gas recirculation and a catalytic 
desired because of the reduced smog forming muffler. 
potential of the unburned hydrocarbons in. the 
exhaust. With these points in mind, the choice was I. LP-Gas Conversion 
narrowed to natural gas and LP-gas. LP-gas was The conversion to liquified petroleum gas re- 
selected because a cryogenic container would not quired installing a LP-gas tank, new fuel lines, a 
be required to obtain a suitable vehicle range. fuel filter, solenoid valve, regulator, and a gascous 

Once the decision to use a spark-ignition engine fuel carburetor (Figure 1). In addition to this new 
Operating on LP-gas was made, the next choice was . 
that of a car to use. It was decided to use a new or (Continued on Page 22) 
nearly new car to obtain a dependable chassis and SS 
the latest safety features. Because of the way race 
points were to be given, a small car with good fuel Vent 
economy and performance appeared to be the fee 
logical choice. Many cars were examined and the essa. F | 
final choice was a 1900 cc Opel GT. This vehicle gy. = bit hater coburn 
has reasonably good handling, moderate weight spur ee 7 . Ine -Conpata (2109 Ibs.) reasonable performance, and above Babe Salted Valen ce Intake 7 eT . oye “i A Ek Man fold average fuel economy. In addition, the availability TT Tigud Water Our [ L . . : : ae | eager of parts for this car is better than other foreign cars L ies | 
examined. FUEL SYSTEM a 

After selecting the car and fuel, the emission FIGURE 1 
control devices were selected. It was decided to try 
to operate the car lean enough to obtain reduced a 
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Vic Taylor is a corrosion specialist for International Nickel at its 7 Peg, 

testing lab in North Carolina. . 

“|| That old ocean doesn’t like us sometimes. She rusts boats, eats m Pieces. 
. . a : SG 

away metals, destroys coatings ...what we're trying to dois , FS ce 

come up with alloys she can live with.” CO ee 

Inco’s Francis L. LaQue Corrosion Laboratory, at Harbor Island, 2 : = he ” 

N.C., is testing materials needed for ocean engineering, desalination Ree Sal 

plants, water and sewage treatment facilities, bridges, boats, even cae ‘ 

houses. Testing not just nickel alloys, but 40,000 specimens of ae 

materials from many industries. Alloys, fabrics, coatings. : we! Be 

«|. Remember how car bumpers used to corrode? Now it’s a different bane 

story. And we’re applying this knowledge to many industries. Making Deda . 

pollution control equipment, for instance, stand up longer than so 4 

anyone thought possible.” ; : Ye 

Undreamed of advances are what Inco men are working for. Men : a ees * 

who develop alloys, test them, search the world for more nickel. Peed ee OS 

Nickel, the metal that makes other metals stronger, tougher, more ao - Oe ess 

corrosion resistant. Nickel, its contribution is quality. Ps eee ee 

INTERNATIONAL NICKEL ge 
The International Nickel Company, Inc., New York, N.Y. wer ee 
The International Nickel Company of Canada, Limited, Toronto, Ontario i 4 ae ee 
International Nickel Limited, London, England eo ee 
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Vic holds « nickel-chrome plated automobile bumper which was tested in the 8 od a 
corrosive seaside atmosphere. ‘ “ee & oF
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(Continued from Page 10) internal combustion engine. 

New and revolutionary transportation concepts Another power source is the fuel cell used by 
for future use now under development: astronauts. Because it involves liquid or high-pres- 

New power sources, as well as old ones such as Sure Oxygen and hydrogen, cost, storage, and 

steam, which are now being tested. safety are major problems. 

Anti-pollution devices to disarm the internal Other alternatives include a solar cell relying on 
combustion engine, which are already available. radiant energy and a heat engine which uses 

One of the new transportation concepts for the thermo-electric principles. — : 
near future is the minibus, pioneered in Washing- _ One anti-pollution device now available is the 
ton, D. C. It holds 19 people, is relatively quiet, tel additive, which “neutralizes” unburned hydro- 
and is useful 28 a shuttle bus. carbons emitted by the internal combustion en- 

A novel system of roller roads has been de- gine. This cover-up — rather than solution — comes 
veloped by the Westinghouse Corporation to carry in three scents — pine, lavender, and rose, and has 

automobiles over metropolitan commuter routes at been used successfully in Detroit and London. 

75 miles per hour and across open country at The catalytic muffler, a much more important 
speeds up to 150 miles per hour. : . means for promoting the oxidation of unburned 

A Transit Expressway, especially well suited for hydro-carbons, uses chemically coated ceramic 
cities too small for conventional railway commuter pellets. It is presently being evaluated in NYC 

lines and too large to be efficiently served by — buses, 

buses, has also been designed. Lightweight auto- Other means of reducing exhaust include recir- 
mated vehicles operate singly or in trains on culation of exhaust gases, exhaust suppression 
lightweight acrial roadways. The cars resemble — devices, and afterburners. 

buses and run on 4 pairs of rubber tires. This Aluminum covers damped with fiber glass re- 
sytem, being tested in Pittsburg, operates 24 hours — duce the noise of diesel engines when fitted closely 
a day and is controlled by a central computer. over the engine surface. 

Other revolutionary transportation systems in- Although buses have been eliminated entirely 

clude transit trains which ride on air cushions and from the Berkeley campus, this alternative, and 

are propelled electrically: underground electric — that of re-routing, are not in favor on our campus 
trains; and the flying bus which is carried by — at the present time. In view of our research and the 
helicopter. results of our poll, Team One therefore recom- 

Coupled with these new transportation schemes — mends that afterburners and noise suppressors be 
and more important in the long run for pollution added to the campus buses at once. Purchase and 

abatement, are new approaches to fueling and — installation of afterburners is approximately $200 
power, many of which are sponsored by grants per bus; we suggest financing this project by fare 

from HUD. increases since 60% of the respondents indicated 
Possible power sources for the future include — that they would be willing to pay 5 - 15¢ more per 

electricity, steam, freon, fuel cells, and solar cells. pige, 
The power source for the electric engine con- We look forward to a power source which 

sists of a battery system and an electric motor. produces little noise or pollution. Internal com- 

Presently known battery systems, however, cannot — bustion engines are passe. With steam powered and 
provide a reasonable traveling distance between — electric engines just around the corner, we recom- 

rechargings or enough power to compete with mend that budgeting begin now for the purchase of 
gasoline. these buses of the near future. 

The steam engine consists of a water boiler, a In closing, we would like to leave you with this 

steam piston motor, a radiator to condense the thought. A campus community is composed of 
steam to water, and numerous pumps to feed fuel, many systems and sub-systems. Here in Madison 
steam and oil into the engine. This engine can we have a grading system, a research system, a 

supply a car with sufficient horsepower by increas- social system, an athletics system, a commun- 
ing the capacity of the boiler and the steam ication system, and a transportation system. As 
pressure. However, with this sytem, huge quantities stated in From Sea to Shining Sea, ‘‘The goal of all 
of steam must be condensed to water. these systems should be a total environment 

In order to overcome this problem, a freon- capable of satisfying the broadest range of human 
vapor drive propulsion system is being tested in needs. The effects of activities within each of these 
Dallas. This system utilizes a steam engine in which systems must be evaluated for its influence on all 

freon vapor drives the pistons, rather than steam. other systems constituting the environment.” 

Both a 125 horsepower engine for propulsion and a Our bus system therefore should be measured 

45 horsepower engine for air conditioning and — pot merely for its efficiency in moving people, but 

braking are used in each bus. Since the engine isa also for its effect on the total compus environ- 
closed circuit unit, virtually no air pollutants are ment. 225 

emitted; it is also considerably quieter than the [ ] 
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from a tennis pro. 
A tennis champion’s powerful backhand looks as smooth and 

unhurried as a ballerina’s graceful bow. How’s he do it? By being in 
the right position in plenty of time. 

“Remember this about the backhand,” the pros advise. ‘“‘Get both 
feet around pointing toward the sideline. And always make sure the right 

foot’s forward, so your body doesn’t cramp your swing.” 

Getting into proper position early is good advice for college seniors, too. 
Here’s the first step: 

When companies interview on your campus, make sure they interview you. When 
The Timken Company representative stops by, don’t let him go without seeing you. 

He'll fill you in on our work (maybe your work) with the aerospace, automotive, 
construction, chemical industries. Our openings in production, engineering, sales, 

finance, metallurgy. 

So you won’t get caught flat footed when it’s your turn to make your move. 
The Timken Company, Canton, Ohio 44706. 

Timken® bearings sold in 133 countries. Manufacturing in Australia, 
Brazil, Canada, England, France, South Africa and U.S.A. 

SS 

| | An Equal Opportunity Employer (m/f). | On your campus... | 
® | October 21,1970 | 

A Timken Company representative 
| would like to talk with you! | REGISTERED TRADEMARK 
Loe 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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(Continued from Page 17) ———_—_—_—_—_—_ee« 
equipment, the heater in the intake manifold was Shutoff 

; ; [Valve 
removed and the valve seat width was increased. J 

A Brunner manifold type fuel tank comprised pei Ac 

of two 10-inch diameter by 35-inch long cylindri- 

cal tanks was installed transversely in the rear of Individual Tubes To Exch 

the vehicle in the location previously occupied by Manifold Feuaner [al 
the gasoline tank and the spare tire. The liquid 
fuel, 80% vent, and filler lines were then connected (aol | [lolol 

with wire braided hose to fittings mounted on a intake 
: : 4 Marv Role 

panel under a fold-down rear license plate. The 

vapor relief line was connected toa plate on the BxDaver Fert Big 
rear deck to enable any gases in the relief line to be Injection [ Sw) 
vented outside the vehicle. Finally, a sheet metal Exhaust 

bulkhead was installed between the passenger Manifole) 

compartment and the compartment containing the 

fuel tank. Catalytic 

The fuel filter, regulator, and gas carburetor Matter XR 

were all standard Ensign brand products manufac- — p 

tured by the American Bosch Co. The regulator 

was a water heated two-stage unit. The carburetor 

was a [%-inch throat diameter model which is EXHAUST RECIRCULATION 

calibrated to deliver a 17 to 1 air-fuel ratio up to SYSTEM 

air flow rates approximately 300 lb/hr. At air flow 

rates above this level, the mixture gradually be- FIGURE 2 
came richer to improve the power Under DCQVY eT 
loads. front of the radiator to a shut off valve, which also 

The stock aluminum intake manifold had a adjusted the maximum amount of recirculation. 

series of fins that were inserted into the attached From the shut off valve the gas passed through a 

exhaust manifold) to act as a heater for the butterfly valve which was operated by a linkage 

incoming fuel-air mixture. Since this heater was connected to the carburetor throttle (Figure 3). 

unnecessary and unwanted when using LP-gas fuel, This butterfly valve shut off the recirculation at 

it was removed. This was accomplished by milling idle and wide open throttle. The recirculation was 

off the fins and covering the remaining hole in the — shut off at idle to improve engine smoothness and 

exhaust manifold with a steel plate. A’ stainless at wide open throttle to improve maximum power. 

steel radiation shield was then inserted between the From the butterfly valve, the gas was passed 

milled off intake manifold and the plate on the through a manifold that directs the flow to the 

exhaust manifold. This work was designed to keep four runners of the intake manifold through 

the incoming fuel-air mixture cooler and thus individual tubes. The gas was then injected up- 

improve the volumetric efficiency of the engine. stream in the intake manifold to obtain good 

The final alteration performed in the LP-gas mixing with the fuel-air mixture. 

conversion was to increase the valve seat width on III. Catalytic Muffler 

both the intake and exhaust valves from approxi- An Englehard Industries PTX 5D exhaust gas 

mately 0.060 inch to 0.080 inch. It was felt that purifier was used in the exhaust pipe. This muffler 
by using LP-gas fuel, the valve seats would prob- contains a platinum catalyst coated on a honey- 
ably not become partially coated with deposits as comb type interior. The muffler was mounted 
sometimes occurs when seats are widened. When — approximately 18 inches from the exhaust mani- 
this happens, it could prevent the valve from 

closing all the way and thus burn the valve. Since ‘recresletion 
the danger of this problem was thought to be ae eee 

small, if was felt that the extra heat transfer from ls 
the valves with the wide seats would be worth the Ml ge pe 
risk to prevent valve seat regression which is a oaks ay nae a SV) 

problem on engines operating on unleaded fuels. Vaire _ FO 

Hf. Exhaust Gas Recirculation Cc Te | ca SS Thee 

Exhaust gas recirculation was used on the car to Rerati aS Linkage Pouton 
help reduce the oxides of nitrogen. A diagram of 2 Malt Open 

. . oe 3 Folly Goon 
the system Ss shown on Figure 2. Phe exhaust gas BUTTERFLY VALVE AND LINKAGE FOR EXHAUST RECIRCULATION 

was taken out of the exhaust pipe just upstream riguRES 

from the catalytic muffler and routed Dy CUDING 1 eee 
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fold which has exhaust port air injection and was economy obtained was approximately 25 miles/ 
followed by the conventional Opel GT exhaust gallon of LP-gas (LP-gas has about 15% less energy y th I g g 
system of a muffler and resonator. per gallon than gasoline). 

Conclusions and Results of Modifications In conclusion, it appears that with some more 
The intention of the Opel design was to operate developmental work to eliminate the misfires at air 

the engine at an air-fuel ratio of 22 to | to obtain fuel ratios around 22/1 and further optimizing the 
low NOx concentrations with little or no exhaust distributer advance curve, which was not modified, 
gas recirculation. This technique was tried the Opel exhaust emission levels could be reduced 
successfully in conjunction with retarded ignition to the proposed 1980 Federal levels. 

timing ia nd . the oa talytic) mu ff ler. The teams would like to thank these sponsors for their 
However, immediately before the race started it contributions and interest in the Clean Air Car Race: 
was found that a form of oil was sometimes in the Zimbrick, Opel GT and parts; Wisconsin L.P. Gas Assoc., 
LP-gas that was used and this tended to enter ¢4sh; General Motors, Chevelle station wagon chase car; 

through the carburetor in drops causing the engine 4/erIcan Bosch, carburetion; Englehard Mineral & Chemi- 
S chaces isfire ma 1 ae ae cal (Newark, N.J.) catalytic mufflers; Brunner Engineering 

to occasionally misfire. It was found that if the gyg Manufacturing (Bedford, Ind.), L.P. gas tanks; Skeleas 
air-fuel ratio was decreased to around 17-to-1 the (Madison), fuel, oil, and L.P. conversion equipment: Stan- 
problem of misfires diminished. Since this problem dard Oil of California, Lotus and fuel; International 
wasn’t discovered until a few days before the race Harvester, Travelall chase car; Pride Motors (Madison), 

it was decided to operate the car at an air-fuel ratio discount on Lotus price. [2**] 
of about 17/1 and use the maximum amount of Concentrations in grams/mile 
exhaust gas recirculation that the recirculation HC CO NOx 
system would provide. As a consequence of this Before modification using gasoline 2.10 1210 5.1 
decision the emissions increased over the smooth After modification A/F — 22 to | 0.11 0.59 0.46 . . wpe In Race Condition A/F — 17 to 1 
running car operating at the 22 to 1 condition. The i ; . : . and exhaust gas recirculation 0.5 0.6 0.75 emission levels obtained are tabulated in Table 1. n 

The performance of the car in the raced s obaied 19 75 Federal Semiaarde oe ue wl ane é ae Proposed 1980 Federal Standards 0.25 47 04 
condition was considerably down from the unmod- TABLE 1* 
ified car. The 0-60 mph time increased from *These values obtained using the 1970 Federal Test 
around 12 seconds to 18 seconds. The fuel Procedure. 
ig 

Just what you need — another test. But try 
it anyway. It might give you an insight into 
your own personality... and hopefully, 
into the personality of our company. 

Observe the ink blots. What do you see? 

A big black butterfly! This indicates a 
well-adjusted, outgoing type. If it’s flying, 
you're way out! 

Pair of eyes? Paranoia. 

Blueprint for a new expressway 
interchange. You have a keen analytical 

mind with masochistic tendencies 

y Two ADM trademarks? You make 
friends readily—especially with us. If 

you missed them, take another look. 

Here’s what the symbol really stands for 

A 68-year-old firm having 70 plants 
and offices in 23 states with $350+ 
million annual sales in food and 
agricultural related products. 

A world-wide, organization serving such 
industries as food, feed, protective coatings, 
chemical, paper just to name a few. 

A Decatur, Illinois based, growth-minded 
company seeking chemical, mechanical and 

agricultural engineers for production 
positions leading to management 

: Test ADM's career opportunities by 
interviewing with us on campus or write: 
Manager — Professional Employment. 

ARCHER DANIELS MIDLAND COMPANY 

BOX 1470 DECATUR, ILLINOIS 62526 

An equal opportunity employer. 
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BASIC DESIGN DATA—Zinc Die Castings vs. Plastics 

Tensile Strength Elongation 

In pounds per square inch °/o in 2 inches except where otherwise noted 
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PSI in thousands 
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Noise won’t kill you. But before it leaves you deaf, 

it may drive you crazy. 
Noise is pollution. And noise pollution is approaching 

dangerous levels in our cities today. 
People are tired of living in the din of car horns and 

jackhammers. They’re starting to scream about noise. 

Screaming won’t help matters any. But technology will. 

Technology and the engineers who can make it work, 

Engineers at General Electric are already working 

to take some of the noise out of our environment. One area 

where they’re making real progress is jet-aircraft engines. 

Until our engineers went to work on the problem, 

cutting down on engine noise always meant cutting 

down on power. But no more. 
GE has built a jet engine for airliners that’s quieter than. 

any other you’ve ever heard. A high-bypass turbofan. It’s 

quieter, even though it’s twice as powerful as the engines 

on the passenger planes of the Sixties. 

And NASA has chosen General Electric to find ways of 
cutting engine noise even further. 

It may take an engineer years of work before he can 

work out the solution to a problem like noise in jet engines. 

And it may be years before his solution has any impact 
on the environment. 

But if you’re the kind of engineer who’s anxious 

to get started on problems like these and willing to give them 

the time they take, General Electric needs you. 
Think about it in a quiet moment. 

Or, better yet, a noisy one. 

An equal opportunity employer
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