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Yes, I'm interested in Air Force ROTC. l understanQ there is 
no obligation. 

{PLEASE PRINT) 

, ___________ tot~-------

Zip>- ------~hon,~---------

High School Graduation Date ___ Date of Birth ___ _ 

College Planning to Attend: (l), __________ _ 

, (2) (3,,_ ________ _ . I D I des;re ;mmed;ote contact 

L D ~::;~:• ;nfor= only ····· ) - /,- )} 

,.. ATWAY .. t1 ·· · 



ALABAMA 
Auburn Un ive rs i ty, Au bu rn 3683 0 
Un1vers1ty of Alabamil, Un1vers1ty 35486 
Samford Un iv ers i ty, Birm in&h am 35209 
+ Jefferson State Jr Coll ege , B1rm1ngham 

35215 (GMC only) 
+ Lawson State Jr Colleee, Birm ingham 

35221 (GMC only ) 
+ Mi les College, Bi rmineham 35208 
... Un ive rs ity of Alabama, Bu rningham, 

University Station 35294 
+ Unwers1ty of Montevallo, Montevallo 

35115 
Tuske ge e Institu t e, Tu skegee 36088 
Troy State Uni versity, Tr oy 36081 
Alabama State University, Montgomery 

36101 
+ Auburn University of Montgomery, 

Monteomery 361 09 
+ Hunlingdon College , Montgomery 36106 

ARIZONA 
University of Ar i l ona, Tucson 85721 
+ Pima Community Collee e, Tucson 85709 

_(GMC only) 

!r~fen;d:lt;tio~n~~e;i~~YCo~fe~~~ g15e~~~ !e 
85301 (GMC only) 

+ Mesa Community College, Mesa 85222 
(GMC only) 

+ Phoen i x College, Phoenix 85013 
(GMC only) 

+ Scottsdale Community College 852 51 
(GMC only) 

Nosih0e;r Arizona Univer si ty, Flagstaff 

ARKANSAS 
Un iversi ty of Arkansa s, Fayettevill e 72701 

CALIFORNIA 
Cal ifo rnia State Univer si ty, Fresno 93740 
Lo;i~4~ arymc unt Un iv er si ty, Los Angele s 

+ Cypr ess College, Cypre ss 90630 

+ i~~t\~~1~ nge les College, Los Angeles 
90022 (GMC only) 

+ El Camino College, El Camino 90506 
(GMC Only) 

+ Fuller ton Coll ege, Fu 1t erton 92634 
(GMC only) 

+ Lo s Angeles City College, Los Angeles 
90029 (GMC only) 

+ Lo s Angeles Harbor College, Wilmington 
90744 (GMC only) 

..- Los Angeles Pierce, Woodla nd Hills 
91360 (GMC on ly) 

+ Los Angeles sw Co l l ege, Los Angeles 
90047 (GMC on ly) 

+ Los Aniel es Trad e Tech College, 
Los Angeles 90015 (GMC only) 

+ Los Anee les Valley College, Van Nuys 
91401 (GMC only) 

+ Marymount Palos Verdes College, Pa los 
Verdes Peninsula 90274 

+ ~oJ'4n~ St Mary 's College, Los Ange les 

+ Northrop Inst i tu te 01 Technology, 
Inglewood 90306 

+ Sant a Monica Co l lege, Santa Mon ica 
30406 (GMC only) 

+ West Los Ange les College, Cul ver City 
90230 (GMC only) 

San Jos e State University, San Jose 95114 
Un iversity of Cal1forn1a, Los Angele s, 

LOS Angel es 90024 
Univers i t y of Southern Cali l o rn1a , Los 

Angeles 90007 
+ Cal Luther an College , Thousand Oaks 

91360 
.- Cal State University at Fulle rton, 

Fullerton 92631 
+ Cal State Un ivers ity at Lo s Angeles, 

Los Angeles 90032 
+ Cal State Un iv ers ity at Long Beach , 

Lo ng Beach 90801 
+ Cal State Un iver sily at Northridge, 

Los Angel es 91324 
+ Ca l Stat e College, Sa n Bernard ino 9240 7 
... Cal State Polytecil Co l l ege, Pomona 

9 1768 
+ Cypress College, Cypress 90630 (GMC 

only) 
+ East Los Angeles City Co llege, Los 

An gel es 90022 (GMC on ly) 
+ El Cami no Co l lege, El Cam ino 90506 

(GMC on ly ) 
+ Glenda le Community College . Glenda le 

91208 (GMC on ly) 
+ Long Beach City Co l l ege, Long Beach 

90808 (GMC only) 
+ Los Angeles City College, Los Angeles 

90029 (G MC only ) 
+ Los Angeles Harbor College, Wi lmington 

90744 (GMC only ) 
+ Los Angeles Pierce College, Woodland 

Hi ll s 91364 (GMC only) 
... Los Angeles sw College , Los Ange les 

9004 7 (GMC only) 
+ Lo s Angeles Trade Tech College, Los 

Angeles 9001 5 (GMC only) 
+ Los Angeles Va lley Co ll ege, van Nuys 

91401 (GMC only) 
+ Moorpark College, Moo rpark 93021 

(GMC only ) 
+ North rop Inst it ute of Te ch nology, 

Inglewood 90306 
... Mt. San Antonio Colleee, Walnut 91789 

(GMC onl y) 
+ Occidental College, Los Ange les 90041 
+ Pasadena City College, Pasade na 91106 

(GMC only) 
+ ;og~rdine Univers ity, Los Angeles 

+ Un ive rsity of Ca lifornia, I rvi ne 92664 
... Ventura College, Ventura 9300 3 

(GMC on ly) 
+ Wes1 Los Angeles College , Culver Ci ty 

90230 (GMC only ) 
... Whit lier Co l lege , Whittier 90608 
San Diego State Univers i ty , Sa n Diego 

92115 
+ Point L(? ma College, Sa n Diego 92106 
San Fr anc i sc o State Un ive rsity, San 

Francisco 94132 
+ City College of San Francisco, San 

Fran cisco 94112 {GMC on l y) 
.. Go lden Gate University , San Franc isco 

94106 
+ Univ of Ca l, Ha stin gs College of Law, 

San Fra nc i sco 94102 
+ Lone Mountain Col lege, San Francisco 

94118 
... Uni v of Cal . San Francisco 94122 
➔ Univ of San Fran cisco . San F,an c i sco 

9411 7 
Un iv ers il y of Ca l ifornia at B•. , ke ley. 

Be rkeley 94720 
+ Ca l Sta te Un iversity at Haywa rd . 

Hayward 9454P 
... Contra Costa College, Sa n Pablo 94806 

{GMC on ly) 
➔ Diab lo Valley Col le ge, Pleasant Hill 

94523 (G MC on ly) 

COLORADD 
Colorado Slale Unive rsi ty , Fo rt Collins 

80521 
Un iversity o f Northern Co lor ado, Cree ley 

80639 
Un i vers i ty of Colorado . Boulder 80302 
+ Metropo l it an St ate Col lege, Den ve r 

80204 
.. Re gis College, Denver 80221 
+ Un ive rs ity of Colorado. Denver 80203 
➔ Un ive rsity of Denver, Denver 80210 

And these are the schools 
where you'll find Air Force ROTC. 

CONNECTICUT 
Univers ily 01 Connecticut, Storrs 06268 
.. Central Connecticut State, Nevv Brita in 

060SO 
,. Eastern Connecticut State, Willimant ic 

06226 

DISTRICT OF CDLUMBIA 
Howard UnIvers1ty, Washington 2000 1 
... Ameoca n u n1ve Is1Iy, wasning10n 20016 
... O.C. Teachers · College, Wash ington 

200')9 
.. Federal City Col l ege , Wash ington 20005 
.. Gal laude t College, Washington 20002 
... George town Un1~ers1ty, Washin gton 

20007 
... George Washington University, wash• 

in gto n 20006 
... The Calho l1c University of America, 

Wash1 na:ton 20017 
+ Trinity , 011eae, Wash ington 20017 

FLORIO.I. 
Florida State unive rsi ty, Talla hassee 32306 
... Flor i da A&M Un1 vers1ty, Talla hassee 

32601 
Un 1ve rs1ty of Florida, Gainesv ill e 3260 1 
Un 1vers1ty of M1am1, P.O. Box 8164, 

Co ,al t.ables 33114 
.... M1am1 •Dade Community Colle ge , Miami 

33156 (GMC only) 
Embry-Riddle Ae ronautical Un1versIty, 

Daytona Beach 32015 
Florida Tech nological Univers ity, Orlando 

32816 
+ Lake -Sumter Community Co ll ege, 

Lees.bu rg 327_48 (GMC on ly_) 
+ Seminole Jun ior Col l ege, :Sanford 32771 

(GMC only ) 
,. Valenc ia Communit y Co llege, Or lando 

32811 (GMC only) 

GEORGIA 
univers i ty of Georgia, Athen s 30601 
Georgia Inst i tute of Technology, Atlanta 

30332 
+ Georgia State Un i ve rsity , Atlanta 30303 
+ Morehouse College, Atlanta 30314 
..,. Southern Tec h , Maoetta 300&0 
Va ldosta Stat e Col l ege, Valdosta 31 60 1 

HAWAII 
University ol Hawaii, Hono lulu 96822 
..- Chaminade College of Hono lulu , 

Honolulu 96816 

IDAHO 
Univers ity of Idaho, Moscow 83843 

ILLINOIS 
Bradley Univers1.ty. Peoria 6 1&06 
Un1vers1ty of l ll 1no,s, Urbana 61801 
... Parkland Co llege, Champaign 61820 

(GMi.; only ) 
1111no1s 1nsl1t ute of Technology, Chi cago 

60616 
+ Ch icago Kent Co l lege of Law , Chi cago 

6060b 
..,. Elmhurst Col lege , Elmhurst 60126 
+ John Marshall Law Schoo l , Ch icago 

60604 
.. Kennedy.K ing Col l ege, Chicago 60621 

(GMC only ) 
➔ Lewis Uni ve rsity , Lockport 60441 
.. Loop Col lege, Chicago 606 01 (GMC only) 
+ Malcolm x College, Ch icago 60612 

(GMC on ly) 
• Mayfa ir Col lege , Chicago , 60630 {GMC 

on ly) 
➔ Ohve•Har vey College , Chicago 60028 

(GMC on ly) 
... Saint xav,er Col l ege, Chicago &0655 
➔ Southwest College, Ch icago 60652 

(GM C onl y) 
+ Triton Co l lege , River Grove 60171 

(GMC only ) 
... Univer sity of Il li no i s at Chicago Circ le, 

Chicag o 60680 
- Wnght Coll ege , Ch icago 60634 (GMC 

only) 
Southe rn Ill inoi s Un iversity , Carbonda le 

62901 
South ern Il linois University at Edwards

ville, Edward svil l e 62025 
+ Belleville Ar ea College, Be llev i ll e 6222 1 

(GMC only ) 
➔- McKendree Col lege, Leban on 62254 
Parks Co l lege, Cahok ia 62206 
• Harns Teachers· Co l le ge, St . Lou is. 

Missour i 63103 
.. St. Lou i s Uni versity . St. Lou is. M,ssour i 

63 108 
... Universi ty ol Missouri at St . Loui s, 

Missouri 63121 
+ Washington Unive rsit y, St. Louis, 

Missouri 63130 

IND I ANA 
Ind iana Un 1v ers 1Iy, Bloom ington 47401 
Purdue Uni vers ,t y. Lalayetle 47906 
Un iversi ty ol Notre Dame, Not re Dame 

46556 
+ Ho ly Cros s Jun ior Co l lege , Notre Dame 

46556 (GMC only) 
+ Indiana Univer sity at South Be nd, 

South Bend 466 15 
- St. Mary 's College, Noire Dame 46556 
University of Evansv i ll e, Evansvi lle 47702 
➔ Ind ia na Stale University of Evan sv i l le , 

Evansvi ll e 47712 

IOWA 
Coe Col l ege, Cedar Rapids 52402 

+- Kirkwood Commun ity Col lege, Ceda r 
Rapids 52406 (GM C only ) 

+ Mount Mercy Col lege, Cedar Rapid s 
52402 

Iowa State Un iversity . Ame s 50010 
..,. Drake Univer si ty , De s Moines 50311 
Un ivers ity of I owa , Iowa City 52242 

KANSAS 
Kansas State University , Manhattan 66506 
Wichit a State University , Wichita 67208 
The Universit y of kansas. Lawr ence 6604 5 
Washburn University, Topeka 66621 

KENTUCKY 
Univers ity of Kentucky, Le•ingIun 40S06 
... George town Coll ege, Georget own 40324 
+ Kentucky State Uni versity , Fr anktorl 

40601 
+ Midwa y College, Midway 40347 (G MC 

only) 
+ Transylvania University, Lexington 40508 
University of Louisville, Louisville 40 208 
.. Bellarmine Col l ege , Lou isville 40205 
• Ind iana Un i versity, Southea st, New 

Albany. Ind iana 47150 
+ Je ller son Community College , Lou isville 

4020 1 (GMC only) 
+ Lou isv i ll e Piesbyterian Theolog ic al 

Seminary, Louisvill e 40205 
+ Southern Baptist Theo logical Sem inary , 

Louisvi lle 40206 
➔ Spald ing College, Louisville 40203 

LOUISIANA 
Lou i sia na Tech Unive rsi t y , Ruston 71270 
Louis iana Slate U. and A&M College , 

Bat on Rouge 70803 
• Southe,n University & A&M Sy stem, 

Baton Rouge 70813 
Grambli_ng College. Grambling 71 245 
Univers ity of Southw estern Lou i siana, 

Lafayette 7050 1 
Tu lane Un iversity, New Orlean s 70 118 
+ Dilla rd Un iversi ty, New Orlean s 70122 

+ Holy Cross College, New Orleans 70 114 
+ Louisiana State University at New 

Or leans, New Orl eans 70112 
..- Loyola University of New Orleans, 

Ne w Or leans 70118 
➔ So uther n University in New Orleans , 

New Or leans 7012 6 
+ Xavier University of Lou is ian a, New 

Or leans 70125 
Nicho ll s Slale Un ivers ity , Thi bodau x 70301 

MARYLAND 
Un1vers Ity of Maryland . Co l l ege Park 20742 
Un iver s ity of Maryland , c.aster n Shore, 

Princess Ann 21 853 
+ Salisbury State Colle ge, Salisbu ry 21801 

MASSACHUSETTS 
College of the Holy Cross , Worcester 01610 
... As sumption Col lege, wo ,cesler 01609 
... Worcester State t;0I1ege, Worce ster 

01 620 
Lowel l Tech nologic al Institute, Lowe l l 

01854 
+ Anna Maria Co l lege , Paxton 01612 
... Assumption Colle ge, Worcester 016 09 
+ Becker Junior College, Wo rcester 01009 

(t..MC on ly ) . 
+ Clark un1vers1ty, Worceste r 01609 
➔ Le 1cesIer Jun ior College , Leicest er 

0 1524 \GMC only) 
... Lowell State C01Iege, Lowel l 01850 
... Qu1 n s1gamond Cc.'l1mun1ty Coll ege , 

Worcester 01606 (GMC only) 
+ Worceste r Jun ior Co l lege, Worcester 

01608 (G MC on ly) 
+ Worces ter Po lyt ech In sti tute , Worcester 

0 1609 
.. Worcester State Co ll ege, Worcester 

01602 
Ma ssachu setts tnsl i tut e ol Tech no logy , 

Cambr idge 021 39 
Univer si ty ot Massachusett s, Amh erst 

01002 

MICHIGAN 
Michigan State Uni ve r :;ity, East Lansing 

48823 
~ Lan s ing Community Co l lege, La nsing 

Th!8J~i~~~i,<;. ~11Uich igan , Ann Arbor 
48104 

+ Ea ster n Michiga n Un1vers1ty, Yps i la nti 
481 97 

... Unive rsi ty of Mi chiga n, Dearborn, 
Dearborn 48128 

+ we st ern Michigan Un ive rsity, Kalamazoo 
4900 1 

Mich igan Technologic al University, 
Houghlon 499 31 

... Suomi College, Hancock 49930 (GMC 
on l y) 

MINNESOTA 
The Co l lege of St. Th omas, St. Pau l 55105 
+ Augsburg Co l lege , Minneapolis 5540 4 
..- Col l ege of St. Ca therine, St. Paul 55105 
~ Ma calest er Co llege , St . Paul 55106 
➔ St. Olaf Co l lege , Northfield 55057 
uni ver sity ol Minnesota , Minneapolis 

55455 
Un, vers1ty ol M inn esota at Du luth , Duluth 

558 12 
, co11ege of St. Sc ho laslica , Du lu th 55811 
+ Un1~er s1 ty of Wiscons in at Sup er ior, 

Superio r , Wiscons in 54880 

MISSISSIPPI 
M iss,ss ipp i State University, State College 

39762 
Un1vt1s1ty ol Mississi pp i . Un i vers ity 38677 
Uruve,s ,ty ot Southe, n M1 ss1ss1pp 1, 

Ha11, esburg 394 01 
~ wI 11iam Carey Co ll ege , Hatt iesburg 

39401 
M1 ss1ss 1ppi Valley State Col leg e, ltta Bena 

38941 

MISSOURI 
Southeast Missouri Stat e University . Cape 

Gi rardeau 63701 
Un iversi ty ot Missou r i , Columb ia 65201 
➔- Columb ia Co ll ege . Columb,a 6520 1 
Un111ers1ty of M,ssou r1 at Roll a, Rolla 

65401 

MONTANA 
Montana State Univers ity, Bolem an 59715 

NEBRASKA 
Uni vers ity ol Nebraska, Li ncoln 68508 
• Concor d ia Tea che rs College. Sewa, d 

68434 
+ Nebraska Wesleyan Un1veis1ty, Linc oln 

68504 
Universi ty of Nebra ska at Omaha , Om aha 

68101 
... Iowa Western Com mun ity College, 

Counc i l Bluffs , Iowa 51501 (GMC on ly ) 

NEW HAMPSHIRE 
Um ver s1ly of New Hampshue. Du rham 

03824 

NEW JERSEY 
Rut ge r s, The State Unive rsity , New 

brun sw1ck 08903 
➔ Brookda le Communit y Col l eg e, Li nero!! 

077J8 (GMC only ) 
• Mercer Cou nt y College, Trenton 08690 

iGMC only) 
... M iddlesex Cou nty Col lege. Edi son 08817 

(GMC only ) 
~ Monmouth Co ll ege, West Long Branch 

0776 4 
... Newark State Co ll ege , Union 07083 
... Rider Co l l ege, Tr enton 08602 
... Somerse t County College, Somerville 

08076 (GMC on ly} 
... Trenton State Col lege . Trenton 08625 
, un ion Coll ege , Cranford 07016 (GMC 

onIy ) 
New Jersey Ins t itu t e of Techno logy , 

Newark.07102 
.,. Montclai r State Col l ege, Upper 

Montc lair 07043 
• William Pate rso n College, Wayne 074 70 

Stev ens Institute of Technolog y, Hoboken 
07 030 

- Jer sey Ci t y State College . Jersey City 
0 7305 

• St . Peter·s Co l lege . Je r sey Ci ty 07306 

NEW MEXICO 
New Me• ic o State University, Las Cru ces 

88003 
• Uni~ers ity of Texas at El Paso, El Pa so, 

le•as 79968 
University of New Mex ico, Albuquerque 

8713 1 
~ un,versity of Albuquerque. Albuquerque 

871 20 

N[W YORK 
Corn el l Uni vers ity, Ithaca 14850 
, It ha ca Co l lege , Ithaca 14850 
• SU NY Col l ege at Cort land, Cortland 

13045 
Syracuse Un ive rsity , Syra cuse 1321 0 
~ LeM oy ne College. Syracus e 13214 
, Iona Col lege , New Roche l le 10801 
, SUNY , Col ol Env ir onmental Sc ienc e & 

Fore stry , Syra cuse 132 10 
+ Utica Cot of Syracuse Universrt y, Ut ica 

13502 
Ren ss elaer Po lytechn ic Institut e, Tr oy 

1218 1 
➔ Alt>any Co llege of Pharmac y, Albany 

12208 
1 College of St . Ros e, Alba ny 12203 

.. SUNY Empire State Collea:e, Saratoea 
Spr ,niS 12866 

... Fulton1Mont10mery Commun i ty College, 
Jonnstown l:t09S (l.> MC only ) 

+ Hudson Val ley Cummunity College, Troy 
12180 (GMC only ) 

+ Immaculate Conception Seminary, Troy 
12180 

+ Junior College of Albany , Albany 12208 
(GMC only ) 

,._ Russell Sage College, Troy 12 180 
... Schenecta<IY Cou nty Commun,ty Coll ege, 

Schenectady 12305 (GMC only ) 
~ Siena Coll eg e, Loudonville 1:.1211 
... Skidmore Co llege, Sa ratoga Springs 

12866 
+ State Un iversity of New Yor k , Albany 

12210 
... union College , Sch enectady 12308 
Manhattan College. Bronx 1047 1 
... College of Mount St . Vincent , Riverda le 

1047l 

NDRTH CAROLINA 
Duke Uni versity, Durham 277 06 
+ North Caro lina Central Univers it y , 

Durham 27107 
Univer s ity of North Carol ina, Chape l Hi ll 

27514 
Nor th Carolina State Universi ty at Ra le igh , 

Ralei gh 27607 
... Mered ith COi iege, Ra le i gh 2761 1 
➔- Peace Colle ge, Ra lei gh 27602 (GMC only) 
➔- St. August ine ' s Colleg e, Ra lei gh 276 11 
... St. Mary 's Col l ege, Rale igh 27611 

(GMC only) 
+ Shaw un iversity, Rale igh 27602 
East Carolina University, Greenvi ll e 27834 
.. Pitt Technical Inst itute , Greenv i lle 

278 34 (GMC only) 
Nor th Ca rol ina A&T State Uni vers1 ly, 

Gre ensb0I0 27411 
+ Bennett Co l lege . Greensboro 27420 
... Greensboro Col l ege, Greenst>oro 27420 
... Guilfor cl College, Greensboro 27410 
.. High Ponit College, High Po in t 27262 
+ Un 1vers1ty of North Carolina , Greensboro 

27412 
Fay ette ville State Un ivers ity, Fayettev i ll e 

28301 

NORTH DAKOTA 
North Oakola State Un iversity of A&AS, 

Fargo 58102 
➔ Conr:o rd1a College , Moo rh ead, Minn . 

56560 
+ Moorhead State College, Moorhead, 

Minn. 565 60 
University cf North Dakota, Grand Forks 

58202 

OHIO 
Bowling Green State University , Bow li ng 

Green 43403 
+ Bowling Gr een State Uni vers ity, 

Fi reland s Campus, Huron 44839 (GMC 
only ) 

+ University ol Toledo, To ledo 43606 
Kent State University, Ken t 44242 
+ Cleveland State University , Cle ve land 

44 115 
M iam i Uni versit y. Oxford 45056 
The Oh io Slate Universi ty, Columbu s 43201 
+ Ohio Wesleyan Uni ver sity, De laware 

43015 
+- Otterbe in Col leg e, Wes ter vi l le 4308 1 

Cap i tal Uni vers ity , Columb us 43209 
... Columbus Tech Ins titut e, Co lu mbus 

43215 (GMC on ly) 
• Oh io Dom inican Co l lege . Columbus 43219 
Ch io Uni ver s it y. Ath ens 45701 
The Un iver sit y of Akro n, Akron 44325 
Un1vers1ty ot Cinc innati, Cinc innati 4522 1 
~ Northern Kent uc ky State Co ll ege, 

Highland Heigh ts, Kentuc~.y 41076 

OKLAHOMA 
Oklahoma State University, Stil lwa ter 

74074 
The uni vers i ty of Oklahoma, Norman 73069 

OREGON 
Oregon State Un1versily, Corvallis 97331 
- Lm l1e ld Co l l ege, Mc i"11nnv1 1te 97128 
... Or egon College of Educat ion , Monmouth 

97Jbl 
- Wi l lamett e University , Sa lem 9730 1 
Un1 ~ers ity ot Oregon , Eugene 97403 
r Ncrtt"',west Chr 1st 1an College , [ugen e 

97401 
Um 11e rs1I y ol Por tland 97203 
- Clackamas Community Co l lege . Oregon 

Clly 97 045 (GMC onl y) 
... Clark Community Cot!ege, Vancouver, 

Washington 98663 (GMC only ) 
+ Concordi a Col lege, Portland 972 11 

(GMC only) 
.... Mt . Hood Community College , Gresham 

91030 (GMC only ) 
... Portland Commun ity College, Portland 

97219 tGMC only ) 
➔- Po,lland State Un iversity , Portland 

97207 

PENNSYLVANIA 
Gettysburg Co l leg e, Gettysburg 17325 
~ Mount :St . Mary ' s College, f.mm1tsburg , 

Maryland 21727 
• Shippen sburg State Co l lege, 

Shippen sbu rg 17257 
• WIison College , Chambe, sbu1g 1720 1 
Leh ,gh Un iversity. Bethlehem 18015 
~ Al lentown College of St. Francis Desals, 

Cen ter Va l ley 18034 
~ Cedar Crest Colleg e, All entown 18104 
.. Lafaye t t e Co l lege, East on 18042 
... Mora~1an College . Beth lehem 18018 
.. Muhlenberg College, Allent own 18104 
.. Penn St ·Allentown, Allentown 18051 

!GMC on l y) 
The Pe nn sylvania State Un1 vers1ty, 

Umvers1ly Pa rk 16802 
Un iver s,ty o f Pittsbu rgh, Pi tt sburgh 15260 
• Car low Co l l ege, P11tsbu fgh 15213 
.. Ca rneg ie.Mellon Un1vers1ty, Pittsburgh 

15213 
+ Chatham Co l lege, Pittsburgh 15232 
➔ Commun it y Col leg e cf Al legheny County, 

P1ttsburgI1 152 19 
~ Duque sne Uni vers ity. Pittsburgh 15219 
~ Po int Pa rk Col lege , P1ttsbuIgh 15222 
• Rober t Morr is Coll ege, Coraopoli s 151 08 
Al legheny Coll ege , Meadvi l le 1633 S 
.. All i anc e Col leg e, Cambridge Spr ings 

16403 
... Edinboro State Coll ege , Ed inboro 1641 2 
Gro v_e City Co l lege, Grove C,ty 16127 
➔ Sl ippery Rock State Co l l ege, Sl ipper y 

Rock 16057 
St. Josepn ·s Col lege , Philade lph ia 19131 
Wi lk es Col lege . W1lkes•Ba rr e 187 03 
+ Bloomsburg Sla te Co ll ege , Bloom~ burg 

178 I S 
+ Keystone Jun ior Co ll ege, La Plume 18440 

(GMC on ly) 
+ Kin,:s College, Wi lkes-Barr e 18711 
➔ Lackawa nna Jun io r Col l ege , Sc rant on 

18503 (CMC only ) 
➔ Lu 1erne Cou nty Commun i ty Co llege, 

Wi lkes,Barre 18711 (GMC only ) 
1 Marywood Co llege , Scranton 18509 
, M1se 11cord 1a Coll eR e, Dall as 186 12 
• Penn Stale Un i v, Harleto n Campus. 

Harleton 18201 (GMC on l y) 
➔ Penn State Univ. Wil ke s-Barre Campus, 

Wilkes •B:irre 18708 (GMC only\ 
• Penn St<1te Un i v, The Worth ini;: t on 

Scrant on Campus, Dunmore 18512 (G MC 
only ) 

.. University of Scranton, Scranton 18510 

PUUTO RICO 
Universily of Puerto Ric o, Rio Pi edras 

00931 
+ Bayamo n Central Un ivers i ty, Bayamon 

00til9 
+ Int er American Univer1ity, San Juan 

00936 
-+ inter Amer ican Univers ity, Bayamon 

00619 
-+ Uni v of Puert o Ric o Ba ya mon Regional 

Co lleee. Bayamon 006 19 
+ univ c l Puerto Rico Caro l ina Reg ional 

Col lege, Carolina 00630 (GMC only ) 

~n:;;tvs~7 ~i:;~;rJ?c~i~~u:~r1~gR:~i~~~?8 

Co ll ege , AQuadilla 00603 
+ Inter American Un iv cf Puerto Rico, San 

German 00753 

SOUTH CAROLINA 
Baptist College at Charleston, Cha r leston 

294 11 
The Cit ad el, Charle ston 29409 
Clem son Un1vers1ty, Clemson 29631 
.. Ande rso n College, Anderson 29621 {GMC 

only) 
+ Central Wesleyan College, Central 29630 
University of Sou th Carolina, Columbia 

29208 
+ Bened ict Co l le&e, Colu mb ia 29204 
Newberry College, Newberry 29 108 

SOUTH DAKOTA 
South Dakota State University, Brook ings 

57006 

TENNESSEE 
Memphis State University, Memph is 38152 
+ Christi an Broth ers College, Memphis 

38104 
... Lemoyne-Owen , Memphis 38 126 
... She lby State Commun ity College, 

... ~oeu~~~~\?:r~2l o(~~i~ ~~1~emphis, 
Memphis 38112 

Tenne sse e State University, Nashv i lle 
37203 

-+ Aqu inas Jr . College , Nashvill e J7205 
(GMC only) 

... Da vid Lipscomb Co llege, Nashville 3720 3 
... Fisk Un ivers ity, Nashville 37203 
... Midd le Tenne ssee State Un iversi ty, 

Murfreesboro 37130 
➔- Trevecc a Nazarene Colleie, Nashville 

37210 
+ Vand erbilt Universi ty, Nashville 37203 
University of Tenne ss ee , Kno•v1lle 37916 
... xnoxv1 !!e Co l lege , Knoxvi l le 37921 

TfXAS 
Tua s A&M Uni ve rsi ty, College Station 

77 840 
Ba y lor University, Waco 76706 
+ Mc Lennan Communi ty Col l ege, Waco 

76703 (GMC only) 
➔- Paul Qu inn Co l lege , Waco 76703 
Southern Methodist University, Dallas 

7527 5 
... Ea stl i eld College, Mesquite 75149 (GMC 

➔- i tl! ntro College , Dalla s 75202 (GMC 
on l y) 

" Mountain Vi ew College, Dall as 75211 
(GMC only ) 

+ Ric hland College, Dallas 75080 (GMC 
only ) 

+ Un ive rs ity of Dallas, Irving 75060 
+ University of Texa s at Dal l as, Callas 

75230 
Te xas Tech Un iversity . Lu bb ock 79409 
+ Lubbock Chr i st i an College , Lubbock 

79407 
The Uni vers ity of Texas at Austi n , Austin 

787 12 
,.. St . Edwards Un i vers i ty , Austin 78704 
Ea st Teia s State Univer sity , Commerce 

75428 • 
... Paris Jun io r Col le ge, Par i s 75460 (GMC 

only) 
Norlh Teias Sta t e Uni ver si ty, Denton 7620 3 
Sou thwest Te •a s State Un ivers ity, San 

Marcos 78666 
... America n Techno logical Un iversil y, 

Killeen 76541 
• Te•as Luther3n Col lege, Segui n 78 155 
Lamar University. Beaumont 77710 
Te xas Chr istian Un1ver s1 ty, Fort Worth 

76 129 
• Tarrant County Jun ior College, Fo rt 

Worth 76102 (GMC only ) 
+ Texas Wesleyan Co lleee, f ort Worth 

76105 
... Un ivers i ty o f Teus a t Arli ngton , 

An:~11~nl~~~/~~i1....0ersity, San Angelo 76901 

UTAH 
Universi ty of Utah , Salt La ke City 84112 
➔- Weber _State College , Oed en 8440~ 
... We stminster C0I1ege , Salt Lake City 

84105 
Brigham Young University , Provo 84602 
Ut ah State Un ivefs ity , Logan 84322 

V[RMONT 
St . Michaers Col l ege, Winooski 05404 
+ Cham plain Colle ge, Burlington 05401 

(G MC onlyl 
- Trin ity College , Burlington 05401 
... Uni versi ty o! Vermont. Burlington 05401 
Norw ich Univer s ity , N01thheld 05663 

VIRGINIA 
Vir ginia Po ly techn ic Institut e, Blacksburg 

24060 
Virginia Militar_y Inst i tute. Le-.::ington 244 50 
Uni ~ers1 ty of V1rg 1n1 a. Cha r lottesv i lle 

22903 

WASHINGTON 
Central Wash ington State College, 

[ llensbu rg 98926 
Un i versity of Puget Sound. Ta coma 98416 
..- Fort Steil acoom Commun ily Co l lege, 

Tacoma 98499 (GMC onl y) 
+ Pacifi c Luthe ra n University, Tacoma 

98477 
+ St . Martin·s Col l ege, Olympia 98503 
+ Ta co ma Comm unity Co l l ege, Tac oma 

98435 (GMC only ) 
Washington Slate Universrty , Coll~Re 

Stat ion Box 2220 , Pul lman 99 163 
Un iversity of Wash ing l on . Seatlle 98195 
➔- Bell evu e Community College , Bellevue 

9800 7 (GMC only) 
➔ Eve rett Commun i ty College, [verett 

9820 1 (GMC only) 

WEST VIRGINIA 
we st Virg inia University, Morgantown 

?. 6506 
+ Fa irmont St ate College, Fai rmont 26554 

WISCONSIN 
un,vers ity of Wiscon s in , Madison 53/06 
+ Madison Area Tech Colleg e, Madi son 

53 703 (G MC on ly) 
University of Wis consi n at Super ior, 

Su per ior 54880 

WYOMING 
Un, versi ty of Wyom ing, Box 3005 . 

Un1ve,s ity Station. Laramie 82 071 
-+ Schools havin1 crou -enrollment a1ree 

ments with .1.rROTC host univers i ties : 
Consult the Professor of Aerospace Stud 
i es at the AFROTC detachment on the 
host university campus tor enrollm1nt 
proc1dures. 

As of Jun• 1'75. Sullllj1ct to Chan11 • 
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inte • an tn 

Suppose you're having an interview with a 
recruiter from Celanese. 
Start by showing you've done your home
work. Ask "Is it true that Celanese 
Corporation is a diversified, multi-national 
organization with important stakes in five 
basic, high-technology industries-chemi
cals, coatings, fibers, plastics and resins?" 
Now you've made an impression. 
Hold it with, "Am I correct that Celanese 
has a very strong leadership position in 
production of man-made fibers? That it 
pioneered acetate and triacetate? Devel
oped Fortrel polyester, including high
efficiency processes for textured yarn, 
staple and industrial yarns?" 
You've got the interviewer's head bobbing 
up and down. 
But don't overdo it. Throw in a leading 
question like, "What's the Celanese 
position in chemicals?" 
Pay attention when you're told that 
"Celanese is now one of the largest U.S. 
chemical producers. A world leader in 
the production of formaldehyde, acetic 
acid, vinyl acetate and methanol:' 

Good. Now sing out with this erudite bit, 
"Those are the basic chemicals that in
dustry's clamoring for, aren't they?" 

You've got the idea. Lead him or her into 
telling you that ... 
"Celanese is ahead in the plastics revolu
tion with the development of a family of 
engineering resins. The most complete and 
useful available anywhere:' 

• ew 

The art of making a great 
impression by ashing all 
the right questions. 

"Celanese offers thousands of coatings and 
resin products including the resins used in 
coating the Alaskan pipeline. It's one of 
Detroit's leading suppliers of automotive 
topcoats and undercoats:' 

Now hit home with a straight question, 
"What kind of company is Celanese to 
work for?" 
Notice the smile with the reply, "Celanese 
is a friendly place to hang your hat. With 
an informal, shirt-sleeve, no-baloney at
mosphere. Where there's opportunity for 
fast professional growth, a sense of per
sonal responsibility. Where you're never 
slowed by formal programs or seniority. 
But where performance and contribution 
are always rewarded:' 
0.K., you know how to do it. Do it. If you 
have a degree in engineering or chemistry, 
have your placement officer set up an in
terview. Or write John D. Grupe, Celanese 
Building, 1211 Avenue of the Americas, 
New York, N.Y.10036 

CI.ELANESE. 
An equal opportunity employer m/f 



LIFE IS WHAT YOU MAKE IT 

It was a garden-a truly magnifi
cent one, like the kind you see on a 
post card or in a softly focused, 
romantic movie scene; brimming 
with lush, healthy blossoms, neatly 
trimmed and cultivated to form 
various geometric shapes against the 
thick closely cropped turf. As the 
news camera panned, it became more 
and more obvious that someone had 
taken great pride in this work of art 
that flickered across the television 
screen. Someone with a very talented 
artistic eye. But, as the reporter 
finished his feature, I was reminded 
of the truth of an old addage-life is 
what you make it. For the elderly gar
dener's eyes say nothing as he 
described his creation. 

He was blind. Incredible? Perhaps. 
Nevertheless, the case was true. Ac
tu a 11 y, the gardener's dilem
ma-rather, his opportunity-was 
characteristic of one faced continual
ly by each human being. Consciously 
or otherwise, we must each decide 
how to use the various resources 
available to us at each moment in our 
lives. Time is such a resource, as are 
the five senses, and our ability to 
grasp a concept, structure a sentence, 
or hammer a nail. 

The trouble is, we can't always con
trol the array of resources from 
which we must choose at any given 
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moment. Certainly, such things as 
college educations, job trammg 
programs, even piano lessons are con
scious attempts to increase an in
dividual's storehouse of resources, 
and they do just that. But since 
humans are not omniscient, omnipo
tent, and infallible, we cannot always 
forsee or avoid a crippling illness, a 
disabling injury, or an undesirable 
turn of events in the business world. 
So, we must sometimes "make the 
best of what we have," to use another 
familiar phrase. 

USE WHAT YOU HAVE 
So it was with the aging gardener 

honored in the news story. Surely he 
did not plan to lose his sight, possibly 
he knew it was failing and was unable 
to prevent it. The important con
sideration, though, is how he used the 
resources that remained. No doubt, it 
would have been easier for the old 
man to moan and grumble away his 
remaining days, mourning his "bad" 
fortune and longing for "the good old 
days" that always seem so wonderful 
to the hopeless and unhappy. Instead, 
he used to the fullest all his remain
ing resources (and probably some he 
hadn't previously recognized) to 
materialize the vision that was, most 
likely, far more vivid in his sightless 
brain than it would have been 
through the clearest of eyes. 

EXAMPLES 

History books are replete with 
other examples. Franklin D. 
Roosevelt guided a nation through 
one of its darkest hours with 
withered and useless legs. Beethoven 
wrote some of the most treasured 
masterpieces in musical history, hear
ing it only within his inspired brain. 
The J. Paul Gettys and Andrew 
Carnegies of the world have produced 
astounding fortunes from practically 
nothing, their primary resources be
ing their energy and their in
dominatable spirits. The legendary 
Abraham Lincoln surmounted what 
appeared to be insurmountable odds 
with little more than a piece of grimy 
charcoal, an old board, and an in
satiable appetite for knowledge. 

These men and countless others, 
who have been equally successful (if 
less spectacular) at attaining their 
goals, are characterized not by their 
good luck and numerous resources, 
but by their ability to use very well 
what they had. They realized that, 
whatever the resources, there are op
portunities in every situation, 
waiting to be harvested through 
determined creative effort. 

The Missouri Shamrock 



1At Du Pont I work closely 
with control agencies 
to protect the environment:' 

Sam Severance is a BSChE from Georgia Tech 
and a member of Tau Beta Pi. Five years ago he joined 
Du Pont fresh out of school as an Area Engineer. Now 
he's a Technical Supervisor in our Newark, N.J., 
Pigments Plant. 

-Sam Severance 

Sam and the people he supervises spend a full 30 
per cent of their time working on environmental control, 
both in the plant and on effluent discharge systems 
outside the plant. As a result of this type of commitment, 
Du Pont has one of the best safety, health and 
environmental records in the industry. 

This is typical of the kind of commitment Du Pont 
and its employees are making to improve the world we 
live in. And, Sam's story is typical of the progress 
Du Pont engineers, regardless of their degrees, can 
make for themselves, the Company and society. 

So, if you'd like to work for a company that will 
permit you to make as big a contribution as you wish, do 
what Sam did. Talk with the Du Pont Personnel 
Representative who visits your campus. Or, write direct 
to Du Pont Company, Room 24 764, Wilmington, 
Delaware 19898. 

At Du Pont ••• there's a world of things 
you can do something about. 

~ 
RIG. U & ,..-r:O"-

An Equal Opportunity Employer,M/ F 



ACCREDITATION-
WHAT IS IT AND WHY? 

Have you ever 
thought your 
diploma might be as 
worthless as a scrap 
of paper? 

Without accreditation it is 
practically that! Last year, Missouri's 
state legislature passed a law that 
goes into effect January 1, 1977, 
stating that all engineers wishing to 
be licensed must have graduated 
from an accredited school. 

Fear not, however, because the 
Engineers' Council for Professional 
Development, ECPD, (recognized as 
the only organization for accredita
tion by the National Commission on 
Accrediting and is also recognized by 
other national organizations such as 
the National Bureau of Engineering 
Registration, the National Council of 
Engineering Examiners and by the 
professional engineering societies) 
fully accredits our engineering 
curriculum. ECPD was established in 
1932 in a joint effort from all 
branches of engineering to develop 
and broaden engineering education. 
Its purposes include the promotion 
and advancement of all phases of 
engineering, the formulation of 
guidance programs for pre-college 
students, and the recognition of 
educational standards for engineer
ing schools. ECPD accomplishes this 
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By Cindy Buchanan 

through its Engineering Education 
and Accreditation Committee. 

Accreditation, the most important 
concern of ECPD, is the identifica
tion of institutions that offer 
engineering programs meeting or ex
ceeding ECPD standards. It is the 
responsibility of this committee to br
ing before ECPD a list of institutions 
meeting the requirements and to 
publish the approved list. 

Requirements for accreditation are 
not limited to the curriculum, but ex
tend to the faculty, the facilities, the 
laboratories, and the administration 
of each institution. Because of such 
in-depth evaluation, a questionnaire 
becomes inadequate as the sole 
information-gathering tool. So, along 
with a book-size questionnaire, a visit 
to the institution is made by a com
mittee comprised of at least one 
qualified person for each program in 

which the institution desires ac
creditation. The visitation committee 
talks with the administration, the 
faculty, and some students, and in
vestigates other programs not directly 
associated with engineering, in
cluding the physics, math, chemistry 
and humanities departments. Each 
member of the committee also spends 
one or two hours going through 
samplings of tests, quizzes, 
homework, grade curves, and student 
records, finally examining records of 
recent graduates to see how they have 
progressed in the professional world. 

All the findings and recommen
dations of each committee member 
are compiled in a report to the visita
tion committee chairman. He then 
will make a report to the Engineering 
Education and Accreditation Com
mittee with final approval resting 
with the Board of Directors of ECPD. 

Samples of tests, quizzes, homework, and records 

The Missouri Shamrock 



Dean William R. Kimel 

Dean William R. Kimel, who is a 
member of the Board of Directors 
and frequently is a member of visita
tion committees, feels that visiting in
stitutions is very important in the ac
creditation process. 

"A student will often tell a person 
from another place something he 
would not otherwise tell anyone. 
Morale between the administration, 
faculty and students is also impor
tant. That is not something easily 
answered in a questionnaire." 

The accreditation process begins at 
the request of an institution when the 
institn lion feels it meets the required 
standards. ECPD requires a 
minimum basic curriculum, and it 
investigates the size and competence 
of the faculty, the leadership of the 
administration, and the financial 
commitment of the institution itself. 
These standards are designed to 
assure a basic foundation in math, 
science, humanities, engineering 
sciences and engineering specializa
tion, still allowing for flexibility at 
the will of the institution. 

The institution ' s curriculum 
should lead to developing competent 
engineers, capable of solving 
technically oriented problems of 
society through analytical and ex
per i mental studies. Curricular 
criteria at a basic level include, accor
ding to the Forty-second Annual 
Report for the ECPD, "the 
equivalent of approximately two and 
one-half years of study in the area of 
mathematics, science, and engineer
ing. The course work should include 
at least one-half year of mathematics 
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beyond trigonometry, plus one-half 
year of basic sciences, one year 
of engineering sciences, and one-half 
year of engineering design." In this 
statement, basic sciences include the 
earth and life sciences as well as 
physics and · chemistry, also, while 
engineering design is the devising of 
a system or process to meet desired 
social needs by the combination of 
previously learned skills. (ECPD 
emphasizes the broadest definition of 
"design" to allow for maximum in
terpretation by the institution.) 

A minimum of one and one-half 
years, or the equivalent, in 
humanities and social sciences is also 
require by ECPD standards to make 
the engineer aware of his role in 
society and the interrelationship of 
engineering and social needs. This 
enables him to consider all factors in 
decision making. 

Good engineers are the product of 
proper education, and good educa
tion is the responsibility of compe
tent and qualified teachers. The size 
of the faculty should be determined 
by the need for teachers, laboratory 
supervisors, graduate supervisors, 
and participants in professional 
societies, while the competence of the 
faculty rests on several factors. These 
include their level of academic train
ing, teaching experience, and their 
part1c1pation in professional 
societies. Most important is the 
faculty's enthusiasm for teaching and 
their personal interest in students. 
"One evidence of the quality of in
struction," states the Forty-second 
Annual Report, "is the ability of the 
teacher to help the student dis
tinguish between the acquisition and 
examination of the information." 

But ECPD recognizes that capable 
teachers can only teach at their best 
when they have a strong, supportive 
administration behind them and 
good · communication between the 
faculty and administrators is the key 
factor to a good administration. The 
administration's functions should in
clude the selection and supervision of 
the faculty and students , the 
maintenance of facilities. Most im
portantly, the administration is the 

interpreter between the school and 
the public. Successful administrators 
have significant engineering 
background, and are interested in the 
educational and public interaction 
process. They are cooperative with 
other administrators, faculty and the 
public, and good administrators are 
willing to accept the responsibilities 
the job requires. Supportive 
leadership and guidance by the dean 
of the college is also very important 
to the overall success of the ad
ministration. However, without ade
quate financial support, the ad
ministration would not be able to 
function properly nor continue 
profitable programs for students. 

The Engineer's Council for 
Professional Development feels that 
the financial policy of an institution 
must be sound in providing for a 
qualified faculty. Sufficient funds 
should be available for adequate 
laboratory facilities, which are essen
tial to engineering programs. 
Instruments, equipment, and in
dividual research space should be 
provided, and a technical and non
technical library, as well as computer 
fa cilities should be available to 
students and faculty. Sound financial 
commitments build the foundations 
for an institution to have progressive 
engineering programs and still meet 
ECPD requirements. 

ECPD emphasizes the flexibility 
allowed the institution and that the 
requirements should not be con
strued as a hinderance to the in
stitution's programs. ECPD's reason 
for emphasizing broad, basic 
programs is that it wants maximum 
opportunities provided to the student 
engineer without rigid standards. 
Institutions are free to decide upon 
accreditation with no fear of pressure 
or persuasion by the ECPD. 

Accreditation is like the gasoline of 
a car. With it, the engineer can go far. 
Without it, he is stalled. For ac
creditation, ECPD sets curriculum 
guidelines and minimum standards 
for a qualified faculty and ad
ministration, and adequate facilities 
assuring the employer that he is hir
ing a qualified engineer. 
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STUDENT ORGANIZATIONS Their Forum 

GREAT HOPES 

It looks like a good year for Tau 
Beta Pi. Under the leadership of am
bitious new president, Neil Midkiff, 
the active members are eager to 
revamp and strengthen the organiza
tion. 

At the first regular meeting of the 
Missouri Alpha Chapter (the official 
designation of the UMC chapter), 
held September 14, new officers for 
the following year were introduced. 
They are: Neil Midkiff, president; 

Steve Fuemmeler, vice-president; 
David Thomas, corresponding 
secretary; Edward Guignon, recor
ding secretary; Robert Hansam, assis
tant treasurer; Ronald Cozad, 
cataloger. In addition, three new 
faculty advisors-Dr. Larry G. David, 
Dr. Robert L. Carter, and Dr. James 
W. Baldwin-were unanimously 
elected for terms expiring in 1978, 
1979, and 1980, respectively. 

As a final order of business at this 
meeting, chairmen were appointed 
for most of the standing committees 
required by the constitution of the 
organization. The initiation, 
program, membership, and chapter 
by-law committees each received a 
new chairman, while the chair of the 
social committee was temporarily left 
open. 

The Tau Beta Pi officers have a lot 
of great ideas for projects this year, 
bu l they request the support of all the 
active chapter to really make them 
work. All active members who were 
not at the meeting are requested to 
call Neil at 882-8459 immediately. 

The times of regular chapter 
meetings are posted on the Tau Beta 
Pi bulletin board. 
-David Thomas 

NEW OFFICERS 
FOR Pl TAU SIGMA 

At their first meeting of this 
school year, members of Pi Tau 
Sigma, the mechanical engineering 

honorary, selected new officers for 
terms expiring May, 1977. Taking of
fice were Jim Taylor, president; 
Dana Atkinson, vice-president; Ed 
Acheson, treasurer; Bob Kuenzi, cor
responding secretary; and Nick 
Gruendler, recording secretary. 

The new officers have begun 
screening mechanical engineering 
seniors for the next pledge class, to be 
initiated in November. Plans are also 
being formulated for this year's Pi 
Tau Sigma social activities. 

-Dana Atkinson 

ASCE NEWS 
The Univers ity of Missouri at 

Columbia Student Chapter of the 
American Society of Civil Engineers 
extends a cordial invitation to all 
Civil Engineering students to join. 
To encourage membership, there is 
no membership fee for freshmen. 
Persons who join the student chapter 
will be exempt from having to pay an 
initiation fee if they join the active 
chapter after graduation. 

Several activities are planned for 
this year. The annual AGC field trip 
will be on the 22nd and 23rd of Oc
tober. The chapter is also sponsoring 
a film series, designed to bring out
side materials to the campus. Films 
lo be shown will be announced prior 
lo the meeting. 

In other news, congratulations are 
in order for the UMC Concrete Canoe 
Racing Team which took first place at 
the Concrete Canoe Races in St. Louis 
last May. Four pairs of strong 
canoeists and one very light (it 
floats!) concrete canoe were key fac
tors in the victory. 

Also, congratulations to Professor 
John T. O'Connor, Civil Engineering 
Department Chairman for being 
elected as first Vice President of the 
Mid-Missouri Section of the ASCE. 

The next meeting of ASCE will be 
held November 1, 1976 in Room S-7 
of the Memorial Union. 

-Albert Lin 

FLUIDS EXPERTS 

Almost two-hundred old and new 
members of UMC's Engineer's Club 
met for the first time this semester, 
September 8, in the Eingeering 
Building. The order of business was a 
study in variety. 

To begin the meeting, Dave 
Thomas introduced the new club of
ficer's: John Goodale, vice-president; 
John Huss, secretary; Joe Bradford, 
treasurer; John Fessler and Glen 
Zieha, business managers; Mike 
Klinger, St. Pat's board chairman; 
and Bill Winston, social chairman. 

In his turn, Mike Klinger 
presented the 1976 "Queen of Love 
and Beauty," Christy Jones, with an 
engraved beer stein, and pointed out 
that it was not too early to begin mak
ing plans for the 1977 Engineer's 
Week. Mike says that he will welcome 
any suggestions or ideas. 

With the more mundane business 
out of the way, the meeting adjourn
ed to Cosmos Park, where numerous 
flasks of liquid entertainment were 
waiting. Women from three Stephens 
College dorms were provided 
transportation to the gathering where 
a country rock band provided music 
for the 250 participants. At one point, 
the river of hops seemed to be run
ning dry, but several fluids experts 
soon had three additional kegs flow
ing. If there had been some confusion 
at the earlier business meeting, there 
was a concensus at the later function. 
It was overwhelmingly agreed that 
this was one of the most successful 
first-of-the-year party's ever held by 
Engineer's Club. 

SERVE YOUR PATRON SAINT 
Back when the marvelous slide 

rule was the pride of every engineer, 
and classes were held six days each 
week, a small group of engineers 
decided the length of time between 
vacations was far too long. On March 
17, 1903, the entire University of 
Missouri's engineering student body 



cut classes and gathered in front of 
the columns to celebrate St. Pat's 
Day. St. Patrick, himself, made his 
first official visit in 1905, and set a 
precedent by Knighting his loyal 
followers. 

St. Pat's Board is composed only of 
engineers who are loyal to their 
profession and to St. Patrick, our 

chosen patron saint. A chairman, 
along with a committee of 3 to 10 
engineers is chosen for each in
dividual event of Engineer's Week. 
While the board, as a whole, 
cooperates to make all events 
successful, the final responsibility 
rests with the chairman of that event. 
As a reward for service to St. Pat, 

worthy engineers may be honored by 
becoming Knights of St. Patrick dur
ing their senior year. 

Petitions for St. Pat's Board will be 
available the latter part of November 
in the dean's office and at Engineer's 
Club meetings. 

-Mike Klingner 

CHAIRMAN POSITIONS ON ST. PAT'S BOARD 

Publicity 
The publicity angle of Engineer's 

Week is simply to make both the 
students and the state of Missouri 
aware of Mizzou Engineers. The 
publicity chairman and his com
mittee contact radio and television 
stations for coverage, arranges 
press releases and the declaration of 
Engineer's Week by the mayor and 
the governor, and takes care of the 
Edicts. 

Business Manager 
The finances of Engineer's Week 

are the duties of the business 
manager. He is responsible for all 
sales, purchasing of equipment, and 
coordination of the booths, including 
hats, buttons, and tickets. 

Queen Selection 
This is a very popular committee, 

for it handles our most precious 
commodity-our queen candidates. 
This job, while pleasant, is by no 
means easy. Major duties are selec
tion, guarding, escorting, 
serenading, and interviewing the 
candidates, and crowning the queen. 
(All board members usually help 
out.) 

Gas Economy Run 
The Economy Run is the kick-off 

event of the Week. As it is open to all 
students and Columbians, this is an 
opportunity to improve our press 
coverage. The chairman is responsi
ble for all details from mechanical 
hookup to judging and awards. 

Honors Banquet 
One chairman (traditionally the 

Engineer's Club president) will coor
dinate Board plans and the plans of 

the dean's office in arranging the 
honors banquet. Prominent 
professional men, society award 
recipients, and outstanding 
engineering students will be 
recognized. 

Barbecue 
The barbecue chairman and com

mittee will be responsible for plan
ning the traditional St. Pat's Food 
Fest. (This is one of the most 
appetizing committees.) 

Poster 
The poster committee is for the ar

tistically inclined. It is responsible for 
publicizing all Engineer's Week ac
tivities. 

Campus Stunt 
The purpose of this committee is 

to formulate stunts outdoing all 
previous ones. It is responsible for 
bringing attention to the College of 
Engineering-with good taste. 

Parade 
This chairman and committee 

organize the traditional parade of 
queen candidates through campus. 

Photographer 
The photographers take pictures 

of the queen candidates and other 
(noteworthy) "happenings" during 
Engineer's Week. 

Button and Beard Contest 
This chairman is responsible for 

obtaining prizes, button designs, and 
beard growers. (The public expects 
a bearded engineer.) 

Ball 
This is a position for two engineers 

with an aptitude for parties. All 
arrangements for the end-of-Week 
formal must be made, including 
band, guests, and decorations. 

Slide Rule 
and Calculator Contest 

This position requires the chair
man to contact sponsors, design the 
problems, and attract contestants. 

Knighting 
This is a job for an engineer who 

has been quite active in engineering 
activities, specifically Engineer's 
Club. As the Board is the only group 
that may confer Knightship, this 
chairman must be careful in his in
vestigation of each candidate. The 
chairman is also responsible for 
arranging the Knighting ceremony. 

Lab Exhibits 
This chairman and committee will 

organize the societies and 
honoraries behind their respective 
department's exhibit. The chairman 
must also arrange for industrial dis
plays, security and facilities. 

Green Tea 
The green tea is a traditional event 

given by the Board in conjunction 
with the engineering wives to honor 
St. Pat and to receive the administra
tion, faculty, alumni and students. 

Professor For a Day 
This chairman is to provide the 

engineering classes with instructors 
who can give the students an insight 
into the "outside world" of engineer
ing. If this chairman is successful, 
there will be no homework or tests 
during Engineer's Week. 



It's time for a PEP talk 
We've developed, tested, and thoroughly proven a new coupling technique 

for Dickey clay pipe that is so improved and effective that you'd probably challenge 
our claim if all were presented here. 

We call our new coupling system PEP, for Plain End Pipe. The ends 
are plain. No bells. And the joints set new standards for the industry. It's available 
in sizes to fit six through twelve inch pipe. 

Users, in unsolicited testimony, already report impressive 
results and economies from Dickey PEP and we know you'll want to 
use it when available in your area. So, arrange now for a PEP talk. 
We'll pit our best men against your toughest questions. They're waiting 
to bring you the full Plain End Pipe story. 

4-27108 



PROFESSIONAL 

DIRECTORY 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 
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What every civil engineer should know about 
asphalt won't cost you anything but a stamp. 

The Asphalt Institute Student Kit is a fact-packed set of reference 
material that's yours free, just for mailing us the coupon below. 
Use it now in school. And later on the job. 

The Kit will tell you why Full-Depth® (TA) asphalt paving is an 
energy-saver and a money-saver. You'll learn that with asphalt stage 
construction you can tailor your pavement design for today's traffic, 
and plan to add more pavement strength in stages as traffic volumes 
and weights increase. 

Asphalt paving is ideal for road maintenance, too-overlaying, 
strengthening, and widening. It's an economical, long-lasting method 
of preserving our vital highway network. 

Mail the coupon today. The Asphalt Institute Student Kit is 
invaluable information. And it's yours for just a stamp. 

Ille A•1111•b Institute ___________ , 
I ..,~RINS • RESEARCH . Eru::ATCN 

I The Asphalt Institute, College Park, Maryland 20740 I 
I Please send me the free Asphalt Institute Student Kit. I 
I Nam___________________ I 
I I I Class or ran,.________________________ I 
I Schoo~-------------------~- I 
I Addres______________________ I 
I CilY-----------~tat . .,_ _____ -LiP•---- I 
L---------------------~ 



MANAGING RISKS FOR AMERICAN PROGRESS 

The following is from an address 
by Mr. Irving S. Shapiro, Chairman 
of E. I. du Pont de Nemours & Com
pany to the National Engineers Week 
Banquet, University of Delaware, 
Newark, Delaware, February 17, 
1976. 

The third american century is 
shaping up quite a bit differently 
from the second. 

Our second century began with the 
great Centennial technological ex
hibition at Philadelphia, where the 
mounting marvels of American in
genuity were put on display before 
the world. Though the economy was 
not in the best shape that particular 
year, the exhibition exemplified a 
sense of American boldness and 
adventure, a national conviction that 
we are capable of doing great and ex
panded things. 

Events bore out that conviction. 
What followed was a hundred years 
in which we completed the settlement 
of our nation, built our agricultural 
and industrial economies, became a 
world power and a global economic 
force without precedent. 
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Now, it seems to me, we are 
heading in quite another direction. 
The Bicentennial is hallmarked by 
widespread forecasts that America 
has run out of steam, that our rate of 
economic growth is going to slow 
down, that excessive inflation has set 
in for the indefinite duration. There 
are predictions of investment capital 
gaps, raw material shortages, and of 
lingering high unemployment. In 
place of a sense of boldness and 
adventure, it is now in vogue toques
tion our abilities to fulfill present 
commitments, let alone make new 
progress to raise doubts about the en
tire American future. 

Furthermore, the public's 
traditional support for technical in
novation and probing the unknown 
seems to be in danger of turning into 
public demands for guarantees of 
security, using only the known, or 
even less than the known. 

Legislation is pending 1n 
Washington which would give the 
government the power to ban any 
substance unless its maker could 
provide advance proof of its absolute 
safety-a "no harm" guarantee 
beyond the power of science and 
engineering. 

Environme~tal laws now call for 
the installation of more technology 
than is necessary to protect our water 
and air, a potential major waste of in
vestment funds in a time of extremely 
scarce capital. 

And, in a potential landmark dis
pute, demands have arisen for the 
prohibition of fluorocarbons, 
because an unproven theory suggests 
they might be damaging the ozone 
layer in the stratosphere. In this case, 
there are those who would rush to 
judgment with the theory alone, 
denying industry even the opportuni
ty to test the concept with actual 
research. 

The ultimate answer to such im
possible demands for a risk-free daily 
life lies in the quality of the perfor
mance of all engineers. They must 
continue to demonstrate, as they have 
done so well in the past, that they are 
sensitivie enough to identify the risks 
necessarily involved in progress and 
are ingenious enough to manage and 
contain those risks-so that progress 
can be achieved with the highest 
possible safeguards to public and en
vironmental safety. 

CAUTION, NOT AN OPTION 

We must continue to develop new 
products and new processes, but we 
must, from the beginning, anticipate 
and satisfy the new public demands 
for improved assurances of health 
and environmental safety. This is not 
an option. This is a mandatory re
quirement. 

On the other side of the coin, 
we-industry and its engi
neers-must never compromise 
our integrity for any kind of short
range advantage. When a risk cannot 
be adequately managed, we must not 
hesitate to scrub an old product or 
abandon a proposed new product. 

We must come forward immediate
ly and completely to the public when 
a previously unnoticed hazard is dis
covered-we can't justify or afford 
the long-range costs of any corporate 
cover-ups for the sake of short term 
profitability. 

But we will not be able to avoid 
risk, which permeates human ex
perience and always will. If we shy 
from anything entailing risk-either 
by our own choice or by legislative 
mandates forced upon us-we will, in 
fact, be programming the nation, and 
our people , for stagnation and 
retreat. Anyone who tells us "do it 
without risk" is really telling us 
"don't do it." 

The Missouri Shamrock 



While the ievel of public concern 
may be new, the reality of risk is not 
at all new. Since the founding of this 
republic, we have made progress only 
by identifying the risks inherent in 
the goals we sought, then succeeding 
to manage and contain those risks 
with technology in order to reap the 
benefits we had perceived. 

I see nothing to suggest that this 
reality has changed, nor has Philip 
Handler, head of the National 
Academy of Sciences. Reasonable 
people, he said, will take on 
"moderate risks for great benefits, 
small risks for moderate benefits, and 
no risk if there are no benefits." 

He added, "Policymakers must 
learn that the world is risky and that 
the problem isn't whether 
something is safe, but what the risks 
are and whether the benefits are 
worth those risks." 

To the contrary, however, Federal 
legislation and regulations that pose 
new controls over industry contain 
recurring demands that I feel must 
be resisted and moderated. 

DEMANDS ON INDUSTRY 

One such demand-seen in the 
ozone theory-is that industry, carry
ing the burden of negative proof, 
should show that a product is ab
solutely risk-free before it can be 
launched or continued in commerce. 

Another, contained in our en
vironmental laws, is that the best of 
all possible technology mu~t be 
applied to a particular effort, even 
though all that technology might not 
be needed to accomplish the par
ticular public policy goal involved. 

The answer to the first demand is 
that proving the absence of harm is a 
human impossibility. Aristotle told 
us that centuries ago. The fact that 
new product passes a thousand tests is 
assurance that one more test might 
not reveal a hazard. Here, we must 
settle for the objective best that our 
scientists and engineers can provide: 
Assurance that a new product has 
passed all of the tests that our best 
technical brains, experience, and in

tegrity suggest. 

October 1976 

In the case of the second demand, 
we must respond that it is not always 
necessary to do something just 
because it might be possible. Here, 
our objective must be to apply that 
measure of technology that will ac
complish the desired goal of public or 
environmental protection, plus a sen
sible margin of safety. Anthing above 
that adds up to a waste of 
resources-something that we just 
cannot afford to do in these times of 
scarce investment dollars. This could 
be achieved if government would con
fine itself to definine the desired 
result and leave it to industry to 
choose the means for achieving that 
result. 

The record is replete with specific 
examples of errors and disproven 
doomsday theories in the nation's 
new, quixotic search for ironclad 
protection against risk. We could dis
cuss such matters as the banning of 
cyclamates, a decision now apparent
ly ripe for reversal; questions about 
DDT restructions, which have been 
counter-productive in many food
short areas of the world; water pollu
tion standards, which will require the 
installation of additional expensive 
equipment even after water quality 
has been achieved; tougher air pollu
tion standards which would improve 
air quality only 2 per cent more than 
wi II the existing standards, but which 
would force the burning of millions 
more gallons of gasoline; the "ban 
now, facts later" hysteria in the 
fluorocarbons/ozone controversy; 
the environmental resurrection of 
the Great Lakes, once written off as 
dead by activist Cassandras. 

PREVENTION OF RISK 
As we approach the further regula

tion of the unavoidable risks of 
progress, in order to manage them 
and reap the public benefits con
tained therein, it seems to me that the 
public interest would be served if 
more of the approach of the scientist 
and the engineer could be introduced 
into public policy decisions. 

This would include a basic reliance 
on th e scientific facts, wherever they 
might lead, instead of unsupported 
fears and conjecture. 

This would include a reduction in 
mistrust and adversarial postures 
that now, in my opinion, hamper con
structive relationships between 
government and industry, and slow 
down what should be our mutual 
search for the scientific and engineer
ing facts. 

This would include acknowledg
ment that the most humans can do is 
reduce uncertainty to acceptable 
levels, that science and engineering 
have their limits as well as their 
responsibilities. 

This would include continuing 
recognition that more than one kind 
of risk normally is involved, that we 
must rely on the path of scientific 
evidence to guide public decisions on 
the inevitable tradeoffs among en
vironmental, safety, economic, 
employment and energy risks. All 
these factors are vital to the national 
interest, and that national interest 
will suffer to the extent tunnel vision 
is applied to anyone of them to the ex
clusion of the others. 

ROLE OF THE ENGINEER 
In the face of new economic 

realities and new political concerns, I 
see the role of the engineer as central 
to our quest for a higher quality of 
life amid tightening resources. 

And I see that role as embracing 
more stringent performance 
demands than the profession has ever 
faced . 

But, we can and we will continue to 
safely fashion higher quality of life 
for our people, because the engineers 
and scientists at work on technical 
progress are people of high ethical 
caliber, who will make certain that 
innovations do not raise un
manageable risks to public health or 
to the environment. 

Our country has been for 200 years 
a sort of continuing risk that our 
tough-minded ingenuity permitted 
us to manage and direct 
successfully-that is why we have 
made so much unprecdented 
progress. 

The day we start avoiding risks-in 
a futile search for a totally safe 
society-will be the day our national 
greatness starts to fade. 
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THE TROUBLE WITH CHICKENS IS 
THEY DON'T LAST LONG 

Don't be a chicken, and don't sell yourself short when the job 

market is looking so good for engineers. Get some REAL writing 

experience with the SHAMROCK. You're going to need it when 

you get a job. 

Writing for the SHAMROCK is nothing like trudging through 

English 60 or Technical Writing. Shamrock writers deal 

with REAL people and REAL subjects, not something hastily 

conjured up for a grade in a required course. What's more, 

they see their efforts PUBLISHED in a highly respected 

college magazine. 

So, come on. Don't be a chicken. We can help you brush up 

your writing and ENJOY it at the same time. Call Dana 

Atkinson at 442-7808 or Albert Lin at 882-5023. Or 

talk to any SHAMROCK staffer. 

CHICKENS DON'T NEED TO WRITE-BUT YOU DO! 
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CO-OP HAS THE EDGE 

Combining a job and an education 
can he a big headache for most un
dergraduate students, however the 
seventy men and women enrolled in 
the College of Engineering's 
cooperative engineering education 
program say it can be done 
successfully. For these students, co-op 
means alternating semesters of 
classwork with jobs in industry at 
highly satisfactory salaries. 

At a day-long seminar, represen
tatives from four major employers of 
engineers spoke to UMC students 
about their enthusiasm for this 
program. 

Wayne Boegner, co-op coordinator 
for Caterpillar Tractor Company, 
said that through the co-op program, 
students learn something about 
production and management at each 
level. As the student absorbs 
knowledge, he becomes more and 
more valuable to the company. 

"As far as we are concerned, this 
gives our co-op students a real edge 
over other job applicants," said 
Boegner. 

Supporting this position, Ross 
Pfeffer, co-op coordinator for 
McDonnell-Douglas Corporation, 
said that McDonnell-Douglas gives 
job preference to their co-op 
students. According to his research, , 
co-op students advance three times as 
fast as employees hired after gradua
tion . Pfeffer also said, "Co-op 
students can expect lo be hi red at 

much higher salaries than other 
applicants because we know they are 
worth every cent we pay them." 

Dr. Harold Ellis , co-op coordinator 
for Black and Veatch, praised other 
aspects of the co-op program. 

"I consider the co-op program to be 
a direct approach to improving our 
educational systems. I think we are 
all aware now that the future of in
dustry depends upon the quality of 
our educational institutions," he 
said. 

Offering still more industrial views 
on the program, Richard Millard, 
Assistant Director of Personnel for 
the Missouri State Highway Depart
ment, said that there is more in
volved in a job than technical and in
tellectual problems. 

"When we plan and implement a 
highway project," he said, "we put a 
lot of people in close working prox
imity with each other. A co-op 
engineering student learns fast that 
cooperation is essential between the 
people on a work force." 

"From the point of view of the 
College of Engineering," said Dr. 
Owen Miller, coordinator of UMC's 
cooperative engineering education 
program, "co-op students do better 
academically than other students, 
probably because they have already 
been exposed to the working world of 
the engineer." 

Several co-op students added other 
dimensions to these feelings on co-op. 
Rebecca Jacobs, a UMC co-op 
engineering student with the 
National Aeronautics and Space Ad-

ministration, receives the same salary 
as NASA's regular employees doing 
the same work. After several 
assignments she is now involved in 
contamination analysis. 

"My fellow workers seem to really 
care about me," she said, "and they 
take time to explain things I don't 
fully understand." 

Mike Artz , who's co-oping with the 
Missouri Stale Highway Department, 
fi rsl worked on survey crews and was 
later given a management assign
ment. Mike described his experience 
as invaluable, adding that the money 
he earns is helping pay his way 
th rough school. 

Roger McMahill, co-oping with the 
Caterpillar Tractor Company, adds 
that he absorbs information in the 
classroom much better as a result of 
his work experiences. 

'"Not only that," he said, "but I 
have learned lo communicate better 
~ith othe rs. Communication skills 
are vital lo advancing with any com
pany." 

Judging from the praise bestowed 
on the co-op program al this seminar, 
co-op should be an alternative 
seriously considered by each 
engineering student al UMC. 

SCHOLARSHIP EMERITUS 

Chemical engineering alumni of 
the College of Engineering have 111-

stituted a special scholarship to 
honor two former UMC teachers. 

"The establishing of the James R. 
Lorah and Ralph H. Luebbers 
Chemical Engineering Scholarship 
Fund," said Dean of Engineering 
William R. Kimel , "has two objec
tives. First, it provides appropriate 
recognition for the combined 77 years 
of teaching and research by these two 
emeritus professors on this campus. 
In addition, contributions to this 
fund will provide financial help for 
deserving UMC chemical engineering 
students. " 

Dr. Lorah retired in September, 
1970, after 43 years of service. He 
visits his campus office regularly and 
continues his long standing interest 
in maintaining close contact with 
alumni . 



Dr. Luebbers, who retired in 
September, 1972, after 34 years, still 
works closely with the National Com
mittee on Student Chapters of the 
American Institute of Chemical 

Engineers. He helped prepare the 
student chapters program for the 
April, 1976, AIChE meeting in Kan
sas City, Missouri. 

College of Engineering, University of Missouri-Columbia, summer in
stitute participants: Christopher Cambridge of Miami, Florida, on the right, 
with his friend Robert Estill, Boonville, Missouri, on the left. 

SUMMER VISITORS 

While the highways headed north 
, from Florida were choked this 

summer with scorched and weary 
vacationers rushing back to jobs and 
schools, one of the relatively few peo
ple headed south was Christopher 
Cambridge. Chris was also headed 
home after a summer trip-only, for 
him, home is 1065 N.W. 57th Street, 
Miami, Florida. Chris is one of 
twenty-three "high-potential" high 
school students selected to par
ticipate in an eight-week institute, 
which was sponsored this summer by 
the College of Engineering, UMC. 

The institute, which was funded by 
the Engineering Colleges Consortium 
for Minorities, Inc., offered introduc
tory courses in college mathematics, 
science, physics, and computer 
programing to the participants, who 

were selected on the basis of class 
standing (top 10 percent) and stan
dard test scores. Most of the par
ticipants were from St. Louis, while a 
few came from Kansas City and other 
parts of Missouri and one from 
Florida. 

The participants offered a variety 
of reasons for their interest in 
engineering, and their subsequent 
visit to Columbia. For Chris Cam
bridge the reasoning went like this: 
"I used to watch a show called 'Fami
ly Affair.' It was all about two little 
kids, their big sister, and their uncle 
who took care of them because they 
were orphans. The uncle was an 
engineer, and, though you never real
ly saw him doing much engineering, I 
liked the way he talked about what he 
did and the way he related to 
people." Janice Jones, a participant 
from St. Louis, was more 

philosophical in her approach. Accor
ding to her, "I think that, as an 
engineer, I would be a very useful 
person, because engineers make life 
easier for people. As an engineer, I 
would like to be respected for what I 
do." 

These high-ranking high school 
students were as varied in their reac
tion to the summer program and to 
college life as they were in their 
reasons for investigating engineering 
as a field of study. Ming K. Lau and 
Synthia McIntosh, both from Kansas 
City, were excited about the program. 
Synthia was fascinated by the 
"application of theory to real 
problems of function and design," 
while Ming, who enjoyed the 
camaraderie of the visiting group, 
looks forward to the opportunity to 
live in a dormitory with students who 
have similar interests. However, 
Jeanette Hardiman, also from Kansas 
City, saw something else in college 
life. "The intense pace of the course 
work doesn't allow us time to be all
round college students." sh.e observ
ed. 

Even though Chris Cambridge has 
returned home to a place that most of 
his twenty-two summer comrades 
only dream about, he was impressed 
by his findings in Columbia. No 
doubt many of the other participants 
were equally impressed and, like 
Chris, are saying, "I expect I'll 
be back." 

SALARIES UP, UP, UP 

New B.S. degree graduates of the 
College of Engineering, UMC, have 
come up short this year in salary 
offers ... just $8 short, that is, of an 
average beginning salary of $14,000 
per year. That's almost $400 more 
than the class before them. 

There were also more recruiters on 
the UMC campus looking for 
engineers: 165 compared to 159 last 
semester. 

"According to questionnaires 
returned by these students," said Dr. 
Jack Morgan, assistant dean of 
engineering and UMC director of 
engineering placement, "most of 
them are satisfied with their first 
professional jobs." 



He added that, despite the current
ly tight job market for many dis
ciplines, both the salary levels and 
the opportunities for young 
engineers continue to grow each year. 

"Especially for women and minori
ty engineers. In fact, many of them 
are beginning their careers at higher 
salaries than their classmates." 

Of the last graduating class of the 

College of Engineering, 51 percent 
accepted jobs in industry, 24 percent 
plan to work on advanced degrees, 
and 3 percent joined the military. 
Another 3 percent are engaged in ac
tivities other than engineering, 12 
percent didn't return their question
naires, and 7 percent haven't found 
the kinds of beginning jobs they 
want. 

MONTHLY STARTING SALARIES-UMC CLASS OF '76 

LOW AVERAGE HIGH 
Agricultural Engineering $967 $1158 $1350 
Chemical Engineering 1150 1230 1300 
Civil Engineering 1000 1090 1148 
Electrical Engineering 950 1160 1287 
Industrial Engineering 1130 1202 1300 
Mechanical & Aerospace 1000 1185 1300 

Engineering 

Edwin R. Acheson, Jr. 
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$1000 TO ACHESON 

Edwin R. Acheson, Jr., a senior in 
mechanical engineering, is $1,000 
richer after winning one of six equal 
scholarships in a nationwide com
petition sponsored by the American 
Consulting Engineers Council. 

Criteria for selection included 
grades, work experience in a con
sulting engineering office, and the 
submission of an essay, "Why I Want 
to Pursue a Career in Consulting 
Engineering." 

Acheson was well qualified. 
At Parkway West Senior High 

School, St. Louis County, he was a 
member of the National Junior 
Honor Society, the National Honor 
Society, and the Fellowship of Chris
tian Athletes. His community ac
tivities included the Boy Scouts 
(Eagle Scout with Bronze Palm and 
God and Country), and Junior and 
Senior High Church Youth 
Fellowship. 

As a 135-pound high school athlete, 
he earned four letters in track, one in 
soccer, two in football, one in swim
ming, and one in non-competitive 
weight lifting. He was also chosen as 
his high school's outstanding senior 
in mathematics. 

In UMC's College of Engineering, 
he earned a number of hours of ad
vanced credit through examinations, 
was chosen outstanding freshman by 
a faculty committee, has been on the 
dean's honor roll every semester, is a 
University Scholar, and was chosen 
for inclusion in the 1975-1976 edition · 
of "Who's Who Among Students in 
American Universities and Colleges." 

Acheson's cumulative grade point 
average at UMC sums up his 
academic ability-it's 3.935 out of 
4.000. That's one B in six semesters. 

Acheson has had summer work 
with the St. Louis consulting firm of 
Zurheide-Hermann, Inc. 

The award was accompanied by a 
plaque which reads, appropriately, 
"The American Consulting 
Engineers Council certifies that 
Edwin R. Acheson, Jr., has achieved 
superiority in scholastic effort, civic 
responsibility, and community 
achievement." 

The Missouri Shamrock 



Dr. Walter Meyer, chairman, nuclear engineering 
program, (standing center front) surrounded by public 
school teachers participating in his one-week summer 
workshop "Electric Power Generation: Risks and 

TEACHERS GO TO SCHOOL 
energy supplies. 

Benefits." Sponsored by the College of Engineering, 
University of Missouri-Columbia through funds provided 
by the U.S. Energy Research and Development Ad
ministration. 

Educating teachers is probably one 
of the best ways to educate the 
public! At least, that was the idea 
behind a one-week workshop 
offered by the College of Engineering 
this summer for teachers from all 
over the state of Missouri. The 
teachers heard and discussed the 
issues involved in the current con
troversy over fuel sources for future 

The purpose of the workshop, 
which was funded by the United 
States Energy Research and Develop
ment Administration, was to give 
teachers objective and balanced views 
of the problems and advantages of 
each fuel source, so that they might 
pass on this information to their 
public school students. The College 

believes that this method of dis
seminating information will counter 
highly emotional literature which, it 
believes, students and their parents 
are encountering. 

The workshop was conducted by 
Dr. Walter Meyer, chairman of 
UMC's nuclear engineering program, 
and Dr. Stanley R. Bull, nuclear 
engineering associate professor. 

STUDENT ORGANIZATIONS! 
The Shamrock is a great forum for your 
organization. We can help you get 
the word out about upcoming events, or 
just help generate interest and 
participation in your activities. 

October 1976 

We'd like to hear from you every 
issue. If you would like to publish 
news or events in our 
Student Organizations section, call 
Dana Atkinson at 442-7808 or Albert 
Lin at 882-5023. 
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PROFESSIONAL ENGINEER AND 
ENGINEER IN TRAINING EXAMS 

ENGINEER-IN- TRAINING EXAM 
Test Date 
November 9, 1976 
April 16, 1977 
November 8, 1977 

Application Deadline 
September 24, 1976 (Given in Jefferson City only) 
March 2, 1977 (Given in Columbia, Kansas City, 

Rolla, and St. Louis) 
September 23, 1977 (Given in Jefferson City only) 

PROFESSIONAL ENGINEER EXAM 

Test Date 
November 10, 1976 
November 9, 1977 

For exam application and information, 
contact: 

Application Deadline 
August 11, 1976 (Given in Jefferson City only) 
August 10, 1977 (Given in Jefferson City only) 

Mrs. Olean Barton 
Missouri Board of Architects, Professional 
En~ineers, and Land Surveyors 
Box 184 
Jefferson City, Missouri 65101 
314-751-2334 Extension 194 



NAVY NUCLEAR PROPULSION. 
THE FASTEST WAY UP IN NUCLEAR ENGINEERING. 

If you want to get into nuclear 
engineering, start by getting into 
the Nuclear Navy. 

The Navy operates more than 
half the reactors in America. So 
our nuclear training is the most 
comprehensive you can get. You 
start by earning your commission 
as a Navy Officer. Then we give 
you a year of advanced nuclear 
technology, training that would 

cost you thousands if you could 
get it in graduate school. During 
your career, you'll get practical, 
hands-on experience with our 
nuclear powered fleet. Maybe 
you'll work on a nuclear subma
rine, maybe a nuclear cruiser. But 
wherever you work, you'll really 
get to prove your worth-as a 
young Nuclear Propulsion Officer 
entrusted with the most advanced 

NAVY OFFICER. 

technical equipment known to man. 
If that sounds like the kind of 

responsibility you're looking for, 
speak to your Navy recruiter. He 
can tell you if you qualify as a 
Nuclear Propulsion Officer 
Candidate. Or call toll free 800-841-
8000. (In Georgia, 800-342-5855.) 

Navy Nuclear Propulsion 
Officer. Some men wait for the 
future. He lives it now. 

IT'S NOT JUST A JOB, IT'S AN ADVENTURE. 



We're loo~ng for 
engineers who were 

born to lead. 
Are you the kind of engineer who has what it takes to move into management someday? 
If you are, you already know it. ----:--::;; 
Now what you need to know is which companies can offer you the best oppor-

tunities. We think you'll find General Electric is one. 
We're a high technology company. And that means we have to have manag

ers who understand technology-women and men-to run the place. 
Today, over 60% of the top managers at General Electric hold technical 

degrees. In fact, over 65% of the college graduates we hired last year held 
technical degrees. 

Of course, just leadership ability and a technical degree won't get 
you into management. First, you're going to need solid engineering 
experience and a broad understanding of business. 

And we have a lot of ways to help you get it. 
One is our Manufacturing Management Program. A two-year 

program of rotating assignments that gives you broad experience 
with different products and manufacturing processes. 

Another is our Engineering Program. For engineers with an 
interest in product and systems design and development. 
There's also a Field Engineering Program, a Technical Market
ing Program, plus a number of programs sponsored by product 
operations. 

And all with just one aim. To give you all the responsi
bility and all the perspective you need to move into man
agement. As fast as you can manage it. 

Of course, starting on a program isn't the only way 
to make it into management at GE. If you have a 
specific product interest, we have many direct
placement opportunities that can get your career 
started fast, too. 

What kinds of product areas can you 
work in at GE? 

Maybe nuclear power. Or more 
efficient turbine-generators. Or better 
mass-transit systems. Or medical 
equipment. Engineering plastics. 
Cleaner, quieter jet engines. Communi
cations products. You name it. 

Sound interesting? Why not 
send for our free careers booklet? 
Just write, General Electric, 
Educational Communica
tions, WlD, Fairfield, 
Connecticut 06431. 

Progress for People. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer. 
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Jim Mitchell helps make 
glass ultra-transparent. ■■ 

so that hair-thin glass fibers can carry telephone 
calls as pulses of light in lightwave communi 
cations systems. 

In this new technology, transparency of the 
glass fibers is a critical factor in their ability to 
carry light signals for communications. And 
thanks, in part, to advances in materials analysis 
achieved by Jim Mitchell and his colleagues, Bell 
Labs and Western Electric are producing some of 
the most transparent glass the world has ever 
known . 

Jim led a task force that identified and 
measured extremely small amounts of impurities 

in raw materials used to make glass fibers. With a 
BS in chemistry from North Carolina A& T, and a 
PhD in analytical chemistry from Iowa State, he 
was well prepared for the job. ",.wl 

Since contamination could easily be cause'<:! by 
lab equipment and even the air in the rooQ;)t J im 
first designed a special "clean room" f9"' the 
research, and then devised highly serlsitive 
analytical methods for measurin_g.\itnpurities as 
low as two parts per bill ion. One of his techniques, 
called cryogenic sublimation'~ is a promising low-

temperature process for purifying chemical 
reagents. 

Jim's contribution to basic knowledge 
about the measurement of low-level 
impurities was essential for development 
of today's soph isticated fiber-making 
procedures. As a result of this and other 
advances, Bell Labs and Western Electric 
are now working on an experimental 
lightwave communications system that 
can carry the equivalent of nearly 
50,000 phone calls in a cable of glass 
fibers about as thick as-your thumb. 

Jim Mitchell is one of many Bell 
Labs people helping the Bell System 
meet the telecommunications needs of 
the future. 
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ENERGY AND INDEPENDENCE 
The year Nineteen Hundred 

Seventy-six was a monumental one 
for the United States. Of greatest 
significance, perhaps, was the com
memoration of the two-hundredth 
anniversary of the founding of this 
nation. 

This nation was founded in a spirit 
of independence. The founders 
wanted to cast aside the domination 
and influence of their mother coun
try. They wanted to be free to choose 
their own leaders, export and import 
freely, and to conduct foreign affairs 
in a manner more beneficial to 
themselves instead of a country 
several thousand miles distant. Out 
of this spirit of independence rose 
this country. Today, two hundred 
years later a brief introspection may 
be helpful to determine if this spirit 
still exists. 

Today, we are still an independent 
nation. We exercise the rights of a 
sovereign group of people, who 
govern themselves independently of 
the wishes and desires of those out
side. The recently concluded elec
tions testify to this fact. We are still 
the bastion of personal in
dependence. The privileges of free 
speech, press, assembly, and petition, 
as well as the freedom of religious 
choice and other rights as guaranteed 
by the constitution still belong to the 
citizens of this country. Thus, to a 
reasonable degree of certainty, we 
may conclude that the spirit in which 
this nation was founded still exists. 

However, there is a significant part 
of our national livelihood which 
depends upon the whims of others. 

The United States, the most in
dustrialized country in the world, the 
nation that offers the greatest 
number of people the highest stan
dard of living, is dependent upon 
other countries for an important in
gredient in its recipe for national ex
istence. The crucial ingredient is 
energy. 

This nation gro~s enough food to 
feed itself and a large portion of the 
rest of the world. It is able to main-

tain a strong military force, as well as 
protect other nations which do not 
possess this capability. 
Technologically, it has no equal. It 
possesses one of the most accessible 
educational systems and offers the 
highest percentage of its citizens the 
opportunity to an education. Yet, 
with all this apparent strength, it is 
not self-sufficient in meeting its own 
energy requirements. 

PRESENT ENERGY SOURCES 
The greatest source of power today 

is coal. It is domestically produced 
and in abundant supply. It is not an 
ideal fuel because of its environmen
tal impact, both in the mining and 
utilization aspects. 

The next source of power is 
petroleum. The many derivatives of 
crude oil are used in a multiplicity of 
ways, for heating our homes, 
generating electricity and running 
our cars. In general, it offers a form 
of energy that is mobile, versatile, 
and relatively easy to produce. 
However, it is with this source of 
energy that our difficulties lie. 
Presently, over 42% of all petroleum 
used in this country is imported from 
abroad. 

The balance of the energy demand 
is met by natural gas, hydro-power, 
nuclear, and in experimental stages, 
solar, wind and geothermal sources. 

With less th-an a fourth of our total 
energy demand met by import, it is 
crucial that we seek energy in
dependence if we do not want a 
repeat of recent history. 

Three years ago, this country was 
in the midst of one of the greatest 
peacetime crises that it had ever met. 
The Organization of Petroleum Ex
porting Countries (OPEC), a cartel of 
Middle Eastern and Arabian coun
tries levied an embargo on the export 
of crude oil to this and several other 
industrialized nations to protest the 
support of Israel during the Yorn 
Ki ppur war. The embargo lasted five 
months, from October 18, 1973 to 
March 18 of the following year. The 
impact was widely felt. 

Hitting when energy demand was 
highest, the embargo affected the 
lives of all Americans. Amid calls for 
voluntary conservation, Americans 
drove their cars less, did without or
namental lighting, lowered their 
thermostats, chose smaller, more 
energy-efficient cars, joined car 
pools, accepted lowered speed limits, 
gasless Sundays, and participated in a 
scheme called year-round Daylight 
Savings Time. 

The voluntary conservation 
program worked satisfactorily. No 
major disruption of essential power 
service occured, it was not necessary 
to engage a program of gasoline 
rationing, and most industries were 
able to continue functioning without 
shutdowns due to a lack of energy. 

On the surface, most Americans 
weathered the crisis with stoic calm. 
They had seen worse. However, the 
embargo was not without its victims. 
The auto industry suffered one of the 
greatest sales losses in its history. 
Large and medium sized cars, typical
ly the higher profit items, were left 
on the sales lots in favor of smaller, 
more efficient cars. 

With the auto industry hit hard, 
other industries felt the impact as 
well. In the end, an estimated $10 
billion in production and 500,000 
jobs were permanently lost. The 
country plunged into a severe 
economic recession coupled with 
double-digit inflation. 

PROJECT INDEPENDENCE 
In the midst of the embargo, Presi

dent Richard M. Nixon embarked on 
a plan, Project Independence, to 
make the United States self-sufficient 
in energy by the year 1985. The 
United States was going to fight for 
its independence again. 

But when the embargo was lifted, 
there was a general trend toward the 
resumption of old, pre-embargo 
energy usage levels. More and more 
drivers violated the fifty-five mile an 
hour speed limit as time passed. 
Large car sales picked up. Air con
ditioners that were turned off during 
the summer after the embargo were 
turned back on after the sting wore 
off. Project Independence, conceived 
during an emergency crisis, was 
seemingly forgotten when the crisis 



abated. 
Detractors at the time said Project 

Independence was destined to 
failure. They claimed that a country 
with as high energy demands as the 
United States could never satisfy its 
own needs. 

I disagree. I think Project 
Independence can and will work. If 
there is no evidence so far that Pro
ject Independence has worked, it is 
because very few people are working 
on it. It is a victim of neglect. Those 
who said it wouldn't work have 
somehow managed to convince the 
others not to work toward its 
successful conclusion. 

If this attitude had prevailed d ur
i ng the first two-hundred years of this 
nation, several things might be 
different today. We might still be 
British subjects, for example. 

MAN ON THE MOON 
This nation is one of resource and 

determination. It has an unlimited 
scientific capability and technoligical 
know how. It has accomplished what 
seems to be impossible. To illustrate, 
in 1960, President John F. Kennedy 
announced that the United States 
would land men on the moon and br
ing them back to earth by the end of 
the decade. On July 20, 1969 Neil 
Armstrong and Edwin "Buzz" Aldrin 
placed the American flag on the 
lunar surface. 

There were detractors at this time 
too. They cited the Soviet Union be
ing first to orbit a satellite and in 
placing a man in space. They also 
pointed to the dismal failures of 
several launch vehicles on the launch 
pad. 

But the goal was accomplished. It 
was accomplished because people, the 
American public, wanted it to be. No 
cost was spared. It was a national 
priority. Republican and Democrat 
alike voted appropriations for the 
program. The best scientific team 
ever was assembled to make the 
dream a reality. Many on the team 
were engineers. But more important
ly, it had public support. 

A country that can place a man on 
the moon can become self-sufficient 
1 n meeting its own energy re
quirements. 

Where do we stand now, as opposed 

to three years ago with respect to 
energy? Three years ago, we im
ported less than 33% of our total 
petroleum demand. Today, the figure 
is 42%. Today OPEC supplies about 
18% of our petroleum, three years 
ago, 11 %. Our domestic oil produc
tion today is approximately 8 million 
barrels per day, down from 9 million 
barrels of three years ago and a peak 
of 10.5 million barrels. 

Natural gas production is falling 
far short of demand, the deficiency 
will have to be filled by more im
ported oil. The retrieval of oil from 
shale and tar sands, once seen as a 
viable alternative, is now seen as com
mercially impractical. 

In short, we are losing ground. We 
are more vulnerable to an embargo 
today than ever in our history. 

The 1973 embargo was seen as a 
hidden blessing by some. They hoped 
it would shake this country out of its 
lethargy and teach it a lesson on the 
importance of being independent. It 
should have worked, the shock was 
great enough. For awhile, it did 
work. But as the shock wore off, we 
forgot our hard learned lesson. How 
quickly we forget. 

TOWARD INDEPENDENCE 
Perhaps by now, sufficient cause 

for energy independence has been 
shown. The question now changes to: 
How do we attain energy in
dependence? 

If we do not want to suffer another 
embargo, Project Independence must 
be revived and completed. The 
problem of reducing dependence re
quires a three-pronged attack. 

First, we must conserve existing 
sources of energy. Second, presently 
used sources of energy should be 
made more efficient to reduce losses. 
Third, new sources of power should 
he developed and made economically 
feasible. 

Conservation is and always will be 
a good policy to implement. For if 
one's demands were lowered, con
sumption will decrease as well, thus 
allowing existing known resources to 
last longer. Conservation can be ac
complished in one of two ways. First, 
inadvertent waste should be decreas
ed. Examples of this include better 
insulation of residential, office, and 

industrial structures. Mechanical 
systems, such as engines and fur
naces, should be well maintained so 
that fuel consumption is at optimum 
levels. Secondly, conservation efforts 
will be aided by a conscious effort to 
use less energy. Less frequent use of 
cars, use of public transport, and 
other equally well known methods 
are effective and economical. 

Presently, coal and petroleum meet 
the bulk of energy demand. Unfor
tunately, neither source of power is 
especially clean from an environmen
tal standpoint. Both give off poten
tially dangerous by-products when 
used. Th us, if a new process of 
methodology could be developed by 
which the use of these two fuels will 
not damage the environment, then 
these fuels could be used to a greater 
extent in wider applications. The 
development would be especially 
significant for coal, where an exten
sive supply exists, but in forms that 
contain high amounts of pollutants. 
Existing systems should be adjusted 
to allow optimum use of fuel for max
imum benefit. 

The Alaskan pipeline will open in 
less than a year. Unfortunately it will 
not solve our energy problems. The 
main problem is lack of an 
economical way of distributing the 
oil to the rest of the country. Also, 
refineries on the West Coast do not 
have sufficient capacity to handle the 
sudden influx. 

But even if we do conserve what we 
have, and learn how to use the ex
isting supply to the best advantage, 
we will someday have to come to grips 
with the problem of having to find 
new sources of energy. 

Presently, there is some research in 
the field of developing solar and 
nuclear power. Geothermal, wind, 
coal gasification, shale oil, and others 
are also in developmental phases. 

Energy independence, therefore, is 
not an impossible task. It should and 
can be accomplished. But no under
taking as major as this can be 
successful if there is no widespread 
public support. In this society, new 
ideas and innovations will not 
flourish unless the public shows a 
willingness to accept it. 

-Albert Lin 



ENGINEERING AND LAW 

THE ENGINEER AS LAWYER 

Editor's Note-The following is 
the first article in a series of three 
dealing with the interaction between 
the professions of law and engineer
ing. 

Professor Jack Larsen is a professor 
of law at Lewis University College of 
Law, Glen Ellyn, Illinois. We are 
deeply grateful for his contribution 
to this series. 

About six years ago a well-known 
correspondence school conducted an 
advertising campaign in engineering
school magazines. Very likely their 
advertisement appeared in these 
pages. It proclaimed: "University sur
veys indicate: STARTING 
SALARIES OF ENGINEERS ARE 
DECEPTIVELY HIGH". Readers 
were urged to forge ahead in business 
with the help of that school. Their ad 
went on to say that while engineering 
students had high salaries and rose 
rapidly, over a ten-year period, 
"management men" earned an 
average of $7,000 more than 
engineers. 

Because of the rapid obsolescence 
of his educational capital, the 
engineer has a pressing need for con
tinuing education. Over the past 
several years engineers have been tur
ning more and more to law school 
for a second career. This author turn
ed to the law twenty years ago after 
fifteen busy years in electronics, guid
ed missiles, and nuclear power. For 
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by Professor Jack Larsen 

more than a decade, I have been 
teaching engineering to law students 
and law to engineering students. 
While my own search for legal work 
that would satisfy my unquenchable 
interest in science and new 
technology has been marked by years 
of frustration, the opportunities now 
for young lawyers who have engineer-

Because of the 
rapid obsolescence 
of his educational 
capital, the engineer 
has a pressing need 
for continuing 
education. 

ing and scientific backgrounds are 
promising. Moreover, the recent deci
sion by the American Bar Association 
to allow lawyers to advertise their ex

pertise, and the rapid accomodation 
of the organized bar to the realities of 
specialization, will both mean that 
those lawyers who have some special 
expertise may be able to capitalize on 
it. 

In the final "President's Page" of 
his term of office, Larence W . Welsh 
reviewed for the American Bar 
Association his "Committment to the 
long-range goal for the reduction of 
cost and delay in litigation and the 
improvement in our structures and 
procedures for the orderly resolution 
of disputes." Outlining various facets 
of the related pertinent studies, he 
mentioned the Commission on Law 
and Economy which is engaged in 
studies of conflicts between our 
numerous and overlapping economic 
regulatory agencies, then he con
tinued: "While these studies deal 
with problems which we have long 
recognized, the rapid sweep of scien
tific thought and technological 
development threatens to engulf our ' 
profession in many new and even 
more subtle problems." Reporting on 
an American Bar Association spon
sored study by representatives of 
lawyers and scientists, he continued: 
"Their preliminary review has in 
part specified: the lack of inter
diciplinary training in professional 
school curricula and undergraduate 
preparation; better technological 
assistance for Congress and other 
governmental bodies; better public 
information as to the impact of con
gressional mandates; and the 
development of some better method 
for the forensic resolution of scien
ti fie questions than our present 
reliance on adversary 'experts'." 

The Missouri Shamrock 



My own decision to make a clean 
break with my engineering career to 
attend law school full-time was 
precipitated by the decision of a 
lawyer, Louis Johnson, then 
Secretary of Defense, to spend more 
than the national annual budget for 
education on the production of a fleet 
of white elephants-the B-36 
bombers. No one would now argue 
that wasn't a monumental mistake; 
but from my viewpoint as an air
defense expert with all the secret 
reports, this seemed to reveal the 
need for better educated lawyers, 
better technological assistance, etc., 
as just set out above. I felt then and I 
feel now that there is a great need for 
lawyers equipped to handle con
troversies with a heavy technological 
content. 

For a student of engineering think
ing about a career at the bar, it might 
be well to think about reaching the 
summit of the profession, 
partnership in a Wall Street or a 
LaSalle Street firm, with clients 
among the Fortune 500. While family 
position and luck play a role, to reach 
the top, one must be a "good lawyer". 
Many of the characteristics of a good 
lawyer are also characteristics of a 
good engineer. Professors A. James 
Casner and W. Barton Leach are the 
authors of the case book which my 
students will be using this fall. Accor
ding to Casner and Leach: 

"The best way to describe a good 
lawyer in a phrase is to call him a 
professional in versatility. This is 
another way of saying that he has ac
quired certain abilities that enable 
him to operate effectively in any 
enterprise, familiar or unfamiliar, to 
diagnose its difficulties and con
tribute substantially to the solution 
of its problems. His usual field of 
operation is one in which the legal in
gredient is large, and to this in
g red ien t he brings professional 
knowledge as well as the basic 
abilities; but the fact that the non
legal ingredient is frequently domi
nant and the further fact that the 
situations in which his help is 
See Casner and Leach, CASES AND TEXT ON 
PROPERTY, Boston; Little, Brown & Co. 
(Inc.), 1969 
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solicited are many and varied give 
him the habit of tackling new 
problems with confidence and skill, 
regardless of their nature, (Emphasis 
is added) 

Our listing of the basic qualities is 
the following: 
1. Fact consciousness. An insistence 
upon getting the facts, checking their 
accuracy, and sloughing off the ele
ment of conclusion and opinion. 
2. A sense of relevance. The capacity 
to recognize what is relevant to the 
issue at hand and to cut away irrele
vant facts, opinions, and emotions 

which can cloud the issue. 
3. Comprehensiveness. The capacity 
to see all sides of a problem, all fac
tors that bear upon it, and all possi
ble ways of approaching it. 
4. Foresight. The capacity to take the 
long view, to anticipate remote and 
collateral consequences, to look 
several moves ahead in the particular 
chess game that is being played. 
5. Lingual sophistication. An im
munity to being fooled by words and 
catch-phrases; a refusal to accept ver
bal solutions which merely conceal 
the problem. 

6. Precision and persuasiveness of 

speech. That mastery of the language 
which involves (a) the ability to state 
exactly what one means, no more no 
less, and (b) the ability to reach other 
men with one's own thought, to 
create in their minds the picture that 
is in one's own. (Emphasis added) 
7. And finally, pervading all the rest, 
and possibly the only one that is real
ly basic: self-discipline in habits of 
thoroughness, an abhorrence of 
superficiality and approximation." 

Beyond this list of rather earthly 
qualities, transmissible from teacher 
to student, lie insight ingenuity, im-

agination, and judgment-native 
qualities which distinguish the artist 
from the artisan, genius from com
petence. And above all stands 
character-that indispensable 
resource in a profession which is 
charged with maintaining Equal 
Justice under Law. 

They see the responsibilities of 
lawyers as falling into three main 
areas: The resolution of disputes, to 
provide legal help to the poor and the 
indigent; and "to provide a very 
large proportion of national 
leadership at all levels of authority." 
They attribute to "some combination 
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of chomosomes and professional 
training" the disproportionate share 
of lawyers in positions of authority. 

As we look at the above catalog of 
lawyer qualities, we see a list that fits 
the requirements for a good engineer. 
Notably absent, however, from the 
list are the quantitative skills of the 
scientist or engineer. And notably 
more necessary for the lawyer are 
literary skills in reading, writing, and 
speaking. Moreover, there is required 
a precision in the use of words that a 
creative writer, or modern teacher of 
English might term "old-maidish." 
In recent years the law schools have 
begun to use more quantitative 
methods and the Law School Ad
missions Test (LSAT) now includes 
graphs and problems requiring some 
ability with the increased rigor of the 
social scientists. Accordingly, it will 
be seen that the engineer who would 
consider a career in the law must first 
of all examine his skills in, and 
feelings about the use of words. Un
fortunately rigor and care in writing 
are often not required for graduation 
from high school or even college. We 
have had applicants for admission to 
my law school who have earned 
Master's degrees with honors grades 
whose application papers show 
borderline illiteracy. The Lewis 
University College of Law for a time 
had an alternative admissions policy 
in which students who were marginal 
in writing skills were accepted for law 
study and then given extra help. My 
own view of our experience is that 
such students bear a very heavy 
burden in law school. Too many in 
our program had to give up. 

But law schools do not require 
perfection in English. An engineer
ing student with passable literary and 
social skills can do well in law school, 
and I think that a background in 
science or engineering with some 
humanities is the best preparation 
for success in law school. However, I 
say "law school" rather than "law" 
because my experience and that of 
some of my more experienced law 
school friends has been that the clear 
talent of engineers as law students is 
not followed by their success at the 
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bar. I believe that this paradox arises 
from the engineer's habit of seeking 
the "true" or best solution to a 
problem. The law generally is not 
concerned with what is true or best. It 
is the lawyer's job to win the case for 
his client, even though his client 
"should" lose or the true facts would 
entitle the other side to prevail. On 
the average half of the time a lawyer 
is called upon to urge that error 
should prevail. It is the mark of the 
"good" lawyer that he wins the cases 
he "should" lose. My feeling is that 
an engineer may be very effective as a 
lawyer when he is lucky enough to be 
called upon to urge the side of the 
case he truly is convinced is the right 
one. It is an ability of great trial 

There is a great 
need for lawyers 
equipped to handle 
contra versies with a 
heavy technological 
content. 

lawyers to believe in the cases they 
submit no matter how unlikely their 
facts nor tortur~d the reasoning by 
which their position would be 
sustained. I think that this is a talent 
that most engineers are incapable of 
acquiring. 

But the trial of law suits occupies 
but a tiny fraction of all the time 
spent in lawyers' work. Many lawyers 
never try law suits. I would suppose 
that most engineers who would turn 
to the law would find themselves 
either in "corporate" practice as 
employees in legal departments, or in 
"administrative law." An ad
ministrative agency may be called an 
agency, board, bureau, commission, 
corporation, administration or the 
like. Or an individual, governor, or 
mayor, the like may function as an 

agency. At any rate, such authorities 
other than courts and legislatures 
affect the rights of people in their 
lives and in their property. Under our 
system, such governmental agencies 
adopt rules and procedures gover
ning their adjudications and rule · 
making. Ordinarily there is an appeal 
procedure by which a party claiming 
to be agrieved by such an agency may 
appeal to the courts of law. Indeed 
appeals from the agencies in recent 
years have been the largest category 
of cases heard by the U.S. Supreme 
Court. 

Thick volumes fill the sh 
One of the first administrative 

agencies was the Patent Office, es
tablished in 1790 as part of the 
Secretary of State's Office, it has been 
substantially in its present form since 
1836. Lawyers who practice before the 
Patent Office are required to have a 
degree or the equivalent in pertinent 
branches of engineering or natural 
science. One of the main reasons for 
establishing administrative agencies 
is that they may have special exper
tise to resolve technical problems. 
This is clearly true for the Patent Of
fice. It is the emergence of one 
branch of technology or another that 

The Missouri Shamrock 



has spawned many of these agencies 
from the Interstate Commerce Com
mission formed to regulate the 
Railroads to the Energy Research and 
Development Administration. 

Some of the problems such agen
cies guard against are: excessive 
prices for gas, electricity and other 
utilities; unsafe automobile~, 
bridges, elevators, airplanes, shops, 
and toys; inadequate safety 
appliances, unhealthful or unsafe 
conditions in the workplace; in
terference between operators and dis
regard of the public interest in radio 

s at the UMC law library. 

and television; inadequate testing of 
drugs and medicines; unwholesome 
food; pollution of air and water; 
noise pollution; unsafe consumer 
products. 

You will recognize in this listing 
the work of some relative newcomers 
such as the Consumer Product Safety 
Commission and the Occupational 
Safety and Health Administration. 
Both of these agencies are destined to 
have a profound effect on the practice 
of engineering. They (and others) will 
be concerned with the responsibility 
of individual engineers. Plaintiffs in 
product-liability cases increasingly 
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are naming individual engineers as 
defendants. This ploy allows them to 
demand answers to interrogatories 
from the engineers, who may become 
free experts for plaintiff, and may 
also tend to drive a wedge between 
the engineer and his employer. 

When the issue in the l~w suit or 
administrative proceeding becomes a 
matter of good engineering practice, 
it is apparent that the lawyers will be 
obliged to understand the facts in
v o Iv ed. Even such a versatile 
professional as evisioned by Casner 
and Leach will not be able to acquire 
an engineering education in the short 
time allotted to administrative 
procedings. It seems to be inevitable 
that with a relaxation of the attitude 

Corporate law 
departments will in
creasingly look to 
members of their 
engineering depart
ments to 4 become 
paralegal aides and 
experts. 
of the Bar Association on specializa
tion, other agencies will follow the 
Patent Office in requiring engineer
ing expertise to handle engineering 
matters in their administrative 
procedures. Corporate law 
departments with increased activity 
in the area of product liability, en
vironmental law, and occupational 
:,afety will increasingly look to 
members of their engineering 
departments to become paralegal 
aides and experts; and to become 
lawyers through part-time study. 

Because we believed that the 
traditional law schools fail to 
recognize the importance of ad
ministrative law practice to students 
taking up the study of law in mid 
career as many of our students were, 
and because we are located in the 

largest technological complex in the 
country, we established at the Lewis 
University College of Law a "Center 
for the Law of New Technology." 

Unfortunately, the accrediting 
team sent to us from the American 
Bar Association dismissed this notion 
out of hand; and we were obliged to 
terminate the program as part of the 
law school. Symptomatic of this con
s er vat ism among the "legal 
educators", only one law school offers 
an adequate program for engineers 
who would work on the interface 
between engineering and the law. 
The George Washington University 
Law School in Washington, D.C. has 
been building in this area for more 
than twenty-five years. 

For many years the great majority 
of patent attorneys learned their craft 
by working for the Patent Office as 
examiners, concurrently studying at 
one of the evening law schools in 
Washington. This is probably a good 
pattern for the prospective en
vironmental lawyer, communications 
lawyer, or the like. Seeking out 
engineering work in a closely related 
field, law school may proceed at 
night. In many cases the young 
lawyer may then transfer to the com
pany's legal department without a 
break in friendships, seniority, or 
community ties. 

With diligence and luck the 
prospective engineer-lawyer may be 
able to find both an employer and a 
law school with relevant course 
offerings in the same locality. Patent 
law is now widely offered as is en
vironmental law. For other 
specialties it will be more difficult. 

Finally, it should be said that by 
turning to the law, an engineer does 
not get away from the need for con
tinuing education. As a lawyer, his 
studies never cease. In a lifetime, 
what may now seem to be a major in
vestment in engineering education, 
fades from the picture. Many 
engineer-lawyers find the clients' in
terests pulling them entirely out of 
the orbit of science and technology. 
Although it is largely a matter of per
sonal preference if one chooses to 
make that break upon entering law 
school. 
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Mark Hypse 

Not more than four years ago, 
quadraphonics were considered a HI
FI-i nd ustry gimmick. Consumers 
were afraid of new "contraptions" 
and of the high price tags that went 
with them. The public had turned 
"stereo," thus the idea of four 
channels instead of two was out of the 
ordinary ·and considered 
preposterous. Today, although some 
of the critics have been silenced, the 
consumers ar~ still confused about 
quadraphonics. This confusion 
started from the HI-FI industry 
itself. The industry has unloaded 
upon the public such terms as 
quadraphony, SQ logic, encoder, 
decoder, phase matching, ambience, 
to a point that the HI-FI consumer 
does not want to spend his money on 
something he doesn't understand. 
This is unfortunate, considering the 
far superior sound produced by any 
quadraphonic system. 

To any one who has not heard a 
quadraphonic system, the first im
pression is startling. Suddenly, in 
your own room, placed between four 
speakers, the excitement of a live con
cert steps out and touches your ears. 
Three dimensional sound fills your 
head with impressions never before 
felt . from any HI-FI system. Close 
your eyes and you're there. In order 
to obtain this advancement in high 
fidelity music systel)i!.s, and to get the 
most from your dollar, it's important 
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A PRIM ER ON 

FOUR-CHANNEL 

to understand the basics of 
quadraphonics. 

Quadraphonics of course means 
four separate sources of sound. The 
key word is "separate," because in 
today's different systems, the main 
object is to have each source of sound 
totally separate from the other. Early 
quad systems had poor separation 

Suddenly, in your own room, 
placed between four 
speakers, the excitement of a 
live concert steps out and 
touches your ears. Three
dimensional sound fills your 
head with impressions never 
before felt from any HI-Fl 
system. 

between channels and sounded more 
like monaural played through four 
speakers. Most of these early systems 
have dropped out of existence. 
Basically two types of quadraphonic 
reproduction remain: the Columbia 
SQ matrix system and the J.V.C. CD-4 
discrete system. 

The SQ system is a matrix system of 
producing four channel sound. 

SOUND 

by Mark Hypse 

Initially, in the recording studio, 
four separate channels of sound are 
put through an "encoder" which puts 
the channels through a precise series 
of phase shifts and matrixing (mix
ing) in a mathematical relationship 
such that two channels are formed. 
When played back through a SQ 
"decoder," the process is reversed, 
producing the original four channels 
of sound. Ideally, the channels 
should return totally separated, but 
the decoder is not perfect; some mix
ing between channels takes place. 
Since SQ's inception its main pur
pose has been to eliminate this mix
ing and to increase the separation at 
playback. The original SQ decoder, 
which is still installed in many 
receivers, has good separation 
between left and right sides (20db ), 
but poor separation between front 
and rear (3db). This has been im
proved substantially with logic 
networks, today's best system; 

The full wave logic decoder 
produces equal separation between 
all channels with as much separation 
as the original produced between just 
the left and right sides. It should be 
mentioned that all SQ decoders 
neither add nor subtract from the HI
FI quality of the amplifier. One of 
the advantages of a matrix system 
such as SQ is its compatibility with 
stereo systems. The SQ album can be 
played on any stereo with no effect at 
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all on fidelity or stereo separation. 
Some experts claim that the fidelity 
of an SQ album is better than its 
stereo counterpart. Also, any FM
stereo radio station can broadcast an 
SQ quad album with existing equip
ment and be received in stereo, or, 
for listeners with quad decoders, in 
quadraphonic. Matrix quadraphonic 
appeared to be the answer to all our 
four channel dreams; however, soon 
after the introduction of SQ matrix
i ng, the Japan Victor Corporation in
troduced a totally new system called 
CD-4 discrete quadraphonic. 

The CD-4 discrete quad system 
takes four audio signals and processes 
them such that sum signals are form
ed in the following relationship: left
front plus left-rear, right-front plus 
right-rear and left-front minus left
rear, right-front minus left-rear. The 
information is then put on discs in a 
very complicated process, too com
plicated to be explained in this arti
cle. During playback a demodulator, 
much like the one that separates two 
channels in a FM-stereo tuner, adds 
and subtracts to bring the original 
four channels back. Unlike the SQ 
system, there is no mixing between 
channels, all four channels remain 
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A typical four-channel amplifier 
(Photos by Ed Acheson) 
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discrete and localized during 
playback. However, this sophisticated 
and highly complicated process is not 
without problems. 

The early days of CD-4 discrete 
quad discs had its complications. No 
more than twenty-two minutes of 
playing time could be recorded on 
the album per playing side, the level 
of sound was lower (4-Sdb) compared 
with normal stereo level, and bass 
response was restricted. There were 
also certain types of distortion in
herent in the CD-4 system. A certain 
"crackling" sound was sometimes 
audible because of the slow cutting 
time in producing the album. 
Because of the extremely low track
ing force necessary during playback 
(Shibata stylus at 2 grams) early car
tridges would not track well, also 
causing distortion. Plus, the tendency 
of the front and rear channels 
attempting to mix would sometimes 
cause a "buzzing" sound on bass 
notes. Fortunately, through diligent 
research, most of these problems 
have been alleviated. 

Today the CD-4 system has come a 
long way since its original version. 
All distortions have been subdued to 
a more inaudible level. There are no 
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longer any play time limitations and 
the sound level reached during 
playback is close to stereo recorded 
albums (within 2db). New phono car
tridges such as the Pickering 
XUV /4500 can track CD-4 discs at one 
gram with amazing separation. 
Today's CD-4 quad system is truly a 
high fidelity asset. 

Trying to choose between SQ and 
CD-4 is extremely difficult. The CD-4 
system has better separation between 
channels and can give the effect of 
movement not possible with a matrix 
system. However, the CD-4 system 
cannot be broadcast by existing FM
stereo stations. Nor, can stereo 
albums be played through a CD-4 
decoder, whereas a stereo album can 
be played through an SQ decoder to 
create an interesting surround sound 
effect. No one wants all their albums 
made obsolete by a new system. Also, 
the majority of quadraphonic albums 
are SQ, although the number of CD-4 
albums is increasing. The decision 
between SQ and CD-4 is made 
somewhat easier by the HI-FI in
dustry, most modern quad receivers 
are equipped with both an SQ 
decoder and a CD-4 demodulator. 
Separate CD-4 demodulators and SQ 
decoders are also available. The SQ 
decoder can be added to any existing 
stereo amplifier with another pair of 
speakers and a second stereo 
amplifier. The CD-4 deomdulator can 
also be added identically with the ad
dition of a special phono cartridge 
easily obtainable and inexpensive. 

The future potential of 
quadraphonics is enormous. The 
tremendous advances made in 
quadraphonic systems in the past six 
years bewilders the mind. Recently a 
discrete four channel FM radio 
transmission using a system called 
QMX has been tested with marvelous 
results. Who knows what 
quadraphonic system waits around 
the corner, encompassing the advan
tages of both the CD-4 and SQ system. 
Until then, (as soon as I put down this 
last period) I will be listening to the 
Weather Report in full quadraphonic 
sound. It is almost too much for the 
ears to handle. 

Page 9 



WEST 

OF THE 

COLUMNS 
~:--i;. 

,,i:,A~f/l::1-ii~'-.,•:·,,.. .. .::-.'" :~-"•~'-:,r' . ·. -•, 

DR. GORDON L. MOORE
SAVING ENERGY 

In the current frantic search for 
energy alternatives, the emphasis has 
been on the exotic, the expensive, the 
sophisticated. But what we should be 
doing, according to Dr. Gordon L. 
Moore, professor of mechanical and 
aerospace engineering at the Univer
sity of Missouri-Columbia, is taking 
advantage of the energy-saving 
technology that's been around for 
many years. 

To make sure his philosophy 
reaches people who can help him put 
it into practice, he founded the 
Missouri Solar Energy Associates in 
1973. Members of MSEA now number 
about 400. Included are builders, 
homeowners, students, architects, 
engineers, and laymen. Monthly 
meetings are held by chapters 
throughout Missouri and state con
ferences and meetings are scheduled 
regularly. 

"Our objective," he said, "is to 
help people help themselves through 
education and the application of 
solar energy." 

"We're emphasizing passive 
design," said Moore. "This simply 
means taking advantage of existing 
techniques and materials, many of 
which have been l)round for twenty 
years or more." 
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Prof. Moore points out that 
generous insulation in walls and 
ceilings, plus other features-in
sulated shutters, for example-can 
cut winter heat losses at least 50 per 
cent, and improve by 70 percent the 
performance of standard FHA insula
tion. 

"Most of the houses being built to-

Dr. Gordon L. Moore 

day have 2" x 4" studs," he said, 
"which means that you can only get 
about 3½" of insulation in the walls. 
The standard 6" of ceiling insulation 
isn't enough, either. 

"If 2 x 6s are used instead of 2 x 4s, 
then you can double the thickness of 

insulation in the walls. Add 12" of 
ceiling insulation instead of the usual 
6" and you're in business. 

"Incidentally, by spacing 2 x 6s on 
24-inch centers instead of the 16-inch 
centers used with 2 x 4s, your lumber 
costs should be just about the same." 

Moore points out that from one
third to 40 per cent of your winter 
heat losses are through the windows, 
even the thermal-pane and double
pane types. 

"You can stop this with shutters 
that can close and seal off the win
dows at night. I don't mean those 
plastic monstrosities that are hung 
permanently on the outside of the 
house to fool the neighbors. I'm talk
ing about a shutter that's similar to 
the old-fashioned ones of wood, ex
cept that it will have a I-inch thick 
layer of styrofoam to keep the heat in
side the house where it belongs. 

"Just that one inch of insulation 
on a tight-fitting shutter will increase 
the insulation qualities of a window 
at least ten times." 

On the subject of insulating 
drapes, Prof. Moore has equally 
strong opinions. 

"Most of your so-called insulation 
drapes are nothing but a thermal 
joke, and a poor one at that. They 
don't really reduce the heat loss 
through your windows, just cut down 
mostly on your visibility. They also 
keep your feet nice and cold all 
winter by inducing a draft from the 
top to the bottom of the window. i 

"To really insulate a window at 
night, your drapes must be made of a 
material that's very light, is about 2 
inches thick, and can be tightly seal
ed at the top, bottom, and sides." 

The present push for roof-installed 
solar collectors doesn't please Prof. 
Moore, either. 

"Roofs simply are not the best 
place for these collectors," he said. 
"Remember, most roofs are oriented 
toward the vertical, which means that 
they slant enough so that they can't 
take full advantage of the winter sun. 
Solar collectors should be mounted 
on the south-facing side of the house 
where the winter sun can hit them 
most directly." 

He added that solar energy is still 
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At a diversified company 
like DuPont, an engineer can 

change careers without 
changing companies. 

"My job gives me the chance 
to change assignments every cou
ple of years. This has two advan
tages: I get variety, yet I am in one 
place long enough to make a 
contribution. 

"Du Pont has many opportu
nities for engineers to learn, 
develop and establish their own 
kinds of careers-whether in 
research or practical applications, 

- Linda Land BS, Mechanical Engineering 

in specialized or broad fields, in 
supervision or technical work." 

Linda was recruited by 
Du Pont from the Mississippi State 
campus in 1973. She interviewed 
about 30 companies. 

Linda's story is typical of 
many Chemical, Mechanical and 
Electrical Engineers who've 
chosen careers at Du Pont. 

We place no limits on the 
progress our engineers can make. 
And we place no limits on the con
tributions they can make to them
selves, the Company or to society. 

If this sounds like your kind of 
company, do what Linda Land 
did: talk to the Du Pont represen
tative who visits your campus. Or 
write: Du Pont Company, Room 
25241, Wilmington, DE 19898. 

At Du Pont ... there's a world of things YOU can do something about. 

PO 
REG U.S PAT & TM OFF 

An Equal Opportunity Employer, M/ F 



regarded as primarily a supplemen
tary heating source. 

"There's an awful lot of oversell go
ing on right now, and many people 
are convinced that solar heating is 
the complete answer. I keep remin
ding them that our best bet is the con
servation of energy through good 
basic house design." 

This is the concept he also pushes 
in an energy-conscious group he 
organized rn Columbia, called 
ABCDE (Architects, Builders, Con
tractors, and Designers for Low 
Energy). 

"These are the doers, not the 
dreamers," said Prof. Moore. "They 
meet periodically and discuss low
energy construction principles, in
digenous construction methods and 
materials, and a little bit on solar in
put advantages that are economically 
feasible. We'll eventually form other 
groups in St. Louis and Kansas City." 

Moore teaches a course, "Low-Cost, 
Energy-Efficient Design for Builders, 
Owners, and Laymen," that proved 
so popular that 50 people promptly 
enrolled and an equal number had to 
be turned away. He plans to offer it 
again in Columbia early this winter. 

Moore is also working closely with 
Prof. Daryl Hobbs, director of the 
University of Missouri Rural 
Development Program. 

"We're preparing for the impact of 
ri sing fuel costs and growing shor
tages of certain fuels in the Meramec 
region of Missouri. In a nutshell , 
we're cooperating with local agencies 
to promote self-help. 

"You see, a lot of people are retir
ing in that particular area. They br
ing their trailers down and set them 
up alongside the highway, usually ten 
miles from anything, and they're 
heating with propane fuel. 

"Being entirely dependent on 
propane for heat these days is like 
having the sword of Damocles hang
ing over your head. One of these days, 
that fuel is going to be either un
available or prohibitively expensive, 
leaving those retired people with no 
means of combatting the cold. 

"Our objective is to introduce 
them to alternative ways of heating 
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and the energy-saving techniques 
that will help them to continue to 
live comfortably in retirement." 

As if he's not busy enough already, 
Prof. Moore is also involved with the 
Missouri Office of Aging in a similar 
project. 

"Again," he said, "we're attemp
ting to retrofit low-income homes for 
maximum energy conservation 
through ideal winterization methods, 
including some of the things I've 
already talked about, like 
supplementary heating with passive 
solar energy; that is, admitting the 
winter sun's rays through south
facing glass. We'll also go to in
sulating shutters for all windows." 

When Prof. Moore, as he puts it, 
isn't fooling around with setting up 
energy-related conferences, he's 
teaching courses in the UMC Depart
ment of Mechanical and Aerospace 
Engineering, including solar energy 
utilization and heat transfer. He has 
also been teaching another course, 
"The Natural Home," in UMC's 
Honors College. 

Prof. Moore joined the UMC 
College of Engineering faculty in 
September 1949. He earned his B.S. 
and M.S. degrees in mechanical 
engineering at UMC, his Ph.D. at the 
University of Florida. His teaching 
and research specialties include 
applied thermodynamics, heat 
transfer, and solar energy utilization. 

$5,500 

The eighth annual Proctor & Gam
b I e graduate fellowship in 
mechanical and aerospace engineer
ing has been awarded to the College 
of Engineering, University of 
Missouri-Columbia, for the 1976-77 
academic year. 

Mr. M. Pedicini, director of 
engineering resources, Proctor & 
Gamble; Cincinnati, Ohio: presented 
the $5,500 award to Jack W. Morgan, 
assistant dean of the UMC College of 
Engineering. Also present were Paul 
W. Braisted, professor and chairman 
of mechanical and aerospace 
engineering, and Roger C. Duffield, 
professor and director of mechanical 
and aerospace engineering graduate 

studies. 
The Proctor and Gamble graduate 

fellowship is awarded on a com
petitive basis to outstanding masters 
candidates in mechanical and 
aerospace engineering at UMC. The 
1976-77 fellows are: Gary Muenks, 
Kenneth Lunsford, and Lyndall 
Tunnell. 

ALUMNUS PROMOTION 

Charles C. Thomas, a 1940 elec
trical engineering graduate of the 
University of Missouri-Columbia, has 
been elected a General Electric vice
president. From his headquarters in 
Schenectady, N.Y., he directs GE's 
worldwide service engineering 
organization of 3800 employees in 130 
offices. He was formerly general 
manager of the Installation and Ser
vice Engineering Division. 

Immediately after finishing his 
B.S.E.E. degree work at UMC's 
College of Engineering, Thomas 
spent two years in test engineering 
with G.E. at Schenectady. He was 
then transfered to the northwest as a 
field engineer. In 1943, he was assign
ed to the Hanford Manhattan Pro
ject, Richland, Wash. 

Thomas was then transfered back 
to G.E.'s plant in Schenectady as a 

Charles C. Thomas 

The Missouri Shamrock 



steel mill application engineer in 
1945. 

He was promoted to manager, con
struction engineering, in 1957; 
manager, power plant engineering, in 
1906; manager, special projects, Elec
tric Utility Sales Division, in 1963; 
and general manager of the Installa
tion and Service Engineering Divi
sion, 1964. His appointment to a vice
presidency was effective this July 1. 

One of Thomas' major roles was in 
the automation of Sourthern Califor
nia Edison's Etiwanda power station, 
the first power station in the world to 
be under computer control. 

ADVISORY COUNCIL 

The Advisory Council of the 
College of Engineering, UMC, met 
here Friday, October 1. The council is 
a group of executives from industry 
and government who serve as con
sultants to the college. 

The executives heard reports on 
current research from Prof. Samuel 
J. Dwyer III, director of bioengineer
ing; Prof. Walter Meyer, nuclear 
engineering; Prof. David W. 
Hoeppner, mechanical and aerospace 
engineering (who later spoke on 
"Structural Integrity in 
Engineering"); and Prof. John T. 
O'Connor, civil engineering. These 
were followed by a formal meeting of 
the 28-member council and a meeting 
with UMC engineering students. 

The UMC Engineering Advisory 
Council is now in its fifth year. 

$200 TO HADFIELD 

Jeffrey Hadfield, a senior in elec-
, trical engineering from Montgomery 
City, MO., recently received the $200 
Joe B. Butler Memorial Award of the 
Missouri Society of Professional 

· Engineers. 
Jeff received the award in recogni

tion of his high grade point average, 
which he attributes to, among other 
things, the interest of his high school 
mathematics teacher. (He is also a 
member of Tau Beta Pi and Pi Mu 
Epsilon, Mathematics Honorary 
Fraternity.) 

December 1976 

Dean William R. Kimel with Jeffrey Hadfield 

FACULTY ACTIVITIES 

Prof. Kenneth Unklesbay, 
bioengineering, is director of 
"Agreement-Supreme Court of 
Missouri," funded for $11,940 by the 
Missouri Supreme Court. 

Prof. James R. Tudor, Department 
of Electrical Engineering, chaired a 
session at the Midwest Power Sym
posium, October 8, at Kansas State 
University, Manhattan, Kansas. 

Prof. John R. Salmons, Depart
ment of Civil Engineering attended 
the annual meeting of the Prestressed 
Concrete Institute, October 17-21 in 
Miami, Florida. He is a member of 
the institute's board of directors. 

Prof. Jay Goldman, Chairman of 
Industrial Engineering, participated 
in an Association of American 
Medical Colleges Management Ad
vancement Program, October 18-20, 
in Tarpon Springs Flordia. 

The following faculty members dis
cussed with the Illinois Power Com
pany the College of Engineering's 
Student/ Teacher Energy Projects 
(STEP) Program and other areas for 
interaction between the company and 
UMC, October 19, in Decatur, 

Illinois: 
Department of Electrical 

Engineering-Profs. Lewis N. 
Walker, James R. Tudor, and Cyrus 
0. Harbourt, chairman. 

Department of Mechanical and 
Aerospace Engineering-Prof. Paul 
W. Braisted, chairman. 

Prof. Jay Goldman attended a 
meeting of the Health Care Systems 
Developmental Grants Study Section 
in Washington, D.C., October 26-27. 

Prof. Shankha Banerji, Depart
ment of Civil Engineering, is the 
director of a year-long research sym
posium, "Management of Gas and 
Leachate from Landfills" The sum
posium is funded for the period of 
August 20, 1976, through August 19, 
1977, by a $22,499 grant from the En
vironmental Protection Agency. 

Dr. John T. Novak, Professor of 
Civil Engineering, was co-winner the 
American Society of Civil Engineers 
1976 Collingwood Prize for the 
research paper, "Chemical Sludge 
Dewatering on Sand Beds." The co
author of the paper is Gail E. 
Montgomery of Black & Veatch, a 
consulting firm in Kansas City, MO. 
Montgomery holds an M.S. degree in 
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Civil Engineering from UMC. 
Selection of the winning paper 

from nationwide entries was based on 
its recording of investigations that 
contribute to engineering knowledge. 
The paper must also contain "a 
rational digest of the results and 
show immediate adaptability to 
professional practice". It is also judg
ed on the accuracy of its language and 
the excellence of its style. 

Dr. Novak has been with the UMC 
ci vii engineering faculty si nee 
September, 1969, as a specialist in 
sanitary engineering. He earned a 
B.S.C.E. and a M.S.C.E. degree from 
UMC. 

WHO'S WHO 

Twenty-eight engineering students 
at UMC have been chosen for inclu
sion in the 1976-77 Edition of "Who's 
Who Among Students in American 
Universities and Colleges." They 
were chosen by a campus committee 
of faculty members, students and ad
ministrators. 

This honor program, now more 
than 40 years old, provides national 
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Dr. John T. Novak 

recognition for academic excellence 
as well as service to both school and 
community. 

The following UMC engineering 
student leaders will receive special 
recognition and certificates at their 
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commencement exercises: 
Edwin R. Acheson, Jr. 
Dana C. Atkinson 
Carl A. Baggett 
Michael J. Bolesta 
James L. Cook 
Leslie A. Eggerman 
Susan E. Feld 
Alan M. Fellwock 
Joseph N. Gross 
Jeffrey R. Hadfield 
Ronald M. Harmon 
David S. Hollabaugh 
Stanley D. Huhman 
Wayne R. Hywari 
John K. Johnson 
Michael D. Klingner 
Robert S. Kuenzi 
Paul F. Kufrin 
Albert N. Lin 
Neil F. Midkiff 
Andrew L. Moore 
Rosella L. Schad 
David C. Schanbacher 
Diane M. Solomon 
David R. Sunderland 
David R. Thomas 
John R. Wroble 
Howard M. Solomon 
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STUDENT ORGANIZATIONS 

Pl TAU SIGMA 

The fall, 1976, pledge class of Pi 
Tau Sigma, the mechanical engineer
ing honorary, was recently inducted 
into full active membership in the 
organization. The new members are: 

James Beauchamp 
Anthony Dreher 
Steve Gosoroski 
Michael Hartig 
Barbara Luebbert 
John Nichols 
Glenn Zieha 
Kurniawan Antono 
Susan Feld 
Gary Ethridge 
Paul Kufrin 

The new members have worked for 
the last month to complete several 
pledge requirements, one of which 
was the construction of a wood 
replica of the symbol of Pi Tau 
Sigma. The replicas were fashioned 
from l" x 5" pieces of birch with a 

number of wood working tools in
cluding a band saw, a lathe, a drill 
press, a circular sander, and wood 
files, and required 40 to 50 hours to 
complete. 

The members were inducted at 
ceremonies held on December 2, just 
prior to a banquet in their honor. 

- Dana Atkinson 

TAU BETA Pl 

The business of Tau Beta Pi, the 
national engineering honor society, 
has continued at a steady pace this 
semester. At a meeting of the active 
members on November 9, forty-five 
engineering students were judged 
worthy in scholarship and character 
and were elected to Tau Beta. Pi. 
Their names will be released after 
they accept election, and their initia
tion is scheduled for December 2, 
1976. At the same meeting, a set of 
amendments to the constitution of 
the national society and a new ver-

SENIORS! 

sion of the chapter bylaws were con
sidered. 

The 71st national convention of 
Tau Beta Pi was held at Texas A & M 
University on October 28-30. 172 of 
the nation's leading engineering 
schools were represented by student 
delegates, who shared three busy days 
with faculty advisors, alumnus 
members, and national officers. Ac
tivities included business meetings to 
shape the future of the society, 
seminars and discussion groups to 
help train the delegates to manage 
their chapters more effectively, and 
an awards banquet on the final night. 
Neil Midkiff, president of the UMC 
chapter, attended the convention as a 
delegate. He served as chairman of 
the Awards Committee, which chose 
the most outstanding and most im
proved chapters of 1975-76. All in all, 
the convention proved to be a source 
of many new ideas and much inspira
tion for the improvement of every 
chapter. 

-Neil Midkiff 

If you plan to graduate in December, 1976, or May, 1977, don't leave 
~ithout T_he Shamrock! To be sure that you don't miss a single issue, 
fill out this form and send it with $4.00 (for four issues) to: 

Alumni Subscriptions 
Missouri Shamrock 
College of Engineering 
University of Missouri 
Columbia, Mo. 65201 

We will start your subscription with the first issue after your gradua
tion. (The special St. Pat's Week issue will be in October instead of 
May next year, so be sure to return this form, or you'll miss it.) 

Name ___________________________________ _ 

Address ________________________________ _ 

City _________________ _ State ___________ Zip ___ _ 

Graduation Date ----------------------------------
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THE FARCE OF ENGLISH 60 

"EXPOSITION (3). Required. 
Theory and practice of expository 
writ inf{. Prerequisites: 1 or place
ment exemption." 

Taken directly from the University 
of Missouri at Columbia's "Descrip
tion of Courses," the above descrip
tion depicts what is probably the 
greatest sham ever perpetrated on the 
students at UMC. While English 
courses are generally very beneficial 
and worthwhile, Exposition 60 is not. 
Its relevance to the students' study 
program is debatable, and the 
material taught is clouded with mis
conceptions. 

According to Warriner's English 
Grammar and Composition*, the 
primary purpose of expository 
writing is not to amuse or entertain 
(although it may do both), but to 
enlighten and instruct. Its essential 
quality is clarity. But this grand 
definition of expository writing is 
never explored in the English 60 
classroom. It is never even presented 
to students. As a result, it is doubtful 
that more than one or two students in 
any class could properly define ex
pository writing. "EXPOSITION: 
Theory and practice of expository 
writing?" Nonsense! Where is the 

by Paul Kufrin 

theory? What are we learning about 
expository writing from those daily 
reading assignments in The 
Conscious Reader? English 60 is sup
posed to be about exposition, not con
densed writings. Steinbeck's sym
bolism in "The Chrysanthemums" 
was very nice, but its relevance to ex
pository writing is debatable. Do 
English 60 students ever discuss the 
first five stages of expository writing 
listed under "Gathering Material" on 
page three of Guth's Handbook of 
Creative Writing? NO. Do they ever 
discuss structure or form? NO. How 
about a discussion of content? NO. 

Adding to the frustration, the 
University curriculum lumps all un
dergraduates into one great mass, 
with no consideration for individual 
deficiencies. The Freshman place
ment test at UMC is supposed to pick 
out students who have weaknesses in 
English, then place them in ap
propriate classes to correct the in
adequacies. When I took it, there was 
not even a section to examine the 
student's ability in expository 
writing, yet it indicated that I was 
deficient in this skill. This is par
ticularly strange since an advance 
placement test in exposition, taken 
while I was in high school,judged my 

NEW JOB OPENINGS! 

Paul Kufrin is a junior in 
mechanical engineering. 

writing structure and form as ex
cellent-three on a scale of five, with 
a score of five unheard of. My ad
mitted weakness, however, is in 
grammar. What, then, was I doing in 
Exposition 60? (A score of three on 
the advance placement test was good 
enough for advance credit in exposi- . 
lion al Stanford, Tulane, Vanderbilt, 
and Duke, but not at 01' Mizzou) 

If Exposition 60 is to become a 
worthwhile course, these maladies 
must be remedied. Relevance to the 
course's title must be maintained al 
all times. Students must be correctly 
guided into the proper class. If such a ~ 
class does not exist, one should be es
tablished. Exposition 60, as it now 
stands, is, at best, a dangerous 
"Catch-22" situation in which the 
students are the trapped pawns. 
Right now, it is as phony as the plants, 
that hang in the Arts and Science 
building staircase. 

••~cw York ~ Harcourt, 1965 

The Shamrock now has openings for photographers and artists. Our 
graphics staff does a great job of illustrating and "dressing up" every 
issue of The Shamrock, enjoying a useful outlet for their creative 
energy at the same time. Want to get some practice and see the results 
in print? Call Ed Acheson at 882-5002. 

Page 16 The Missouri Shamrock 



December 1976 

BRAIN BUCKLERS 

~~=a:::;;_....-------~---•,.,..,,-0<1!1 __ ....... ,~~n!!J"-r-,,.,... 

1 JO 11nq 1ua 1 1 ")! 

O(ll l3 f3 '[ ·f 
au o 4d Bl3a w 1 "! 

spn:> B:>a p 1 ·4 

;}ll!W!:>a p '[ ·'ii 
JO (lllU ;'l W!)U;};) ' j 

:> llW )!U!(I! ·a 

·t 
.,. •. ,·~r-::<· 

Page 17 



We're looking for 
engineers who know 
a great opportunity 

when they see it .. 
The more you know about the energy problem, the more you 

~now t~at electr_icity is going to play a larger and larger part 
m helpmg solve 1t . 

. Elec_tric power is one of the greatest opportunities in 
engmeermg today. 

And as the world's leading manufacturer of products 
that generate, distribute and use electricity General Electric 
can offer you opportunities that few other c~mpanies can 
match. 

At GE you might go to work on nuclear power 
projects. Or help manufacture nuclear fuels. We're 
a world leader in both areas. 

Or maybe help develop more efficient steam 
turbine-generators. Gas turbines. Combined 
cycle plants. -.--:1~...m 

Or one day maybe work on one of 
of the new technologies. Like the 
fast-breeder reactor. Coal gasifi
cation. Battery storage for peak
ing power. Closed-cycle MHD 
power generation. 

And that's only energy. 
There are dozens of exciting 
fields at GE. 

You might make your 
future helping us build 
electric mass-transit cars. 
Or cleaner, quieter jet 
engines. Or electronic 
diagnostic medical devices. 
Or better kinds of plastics 
like our super-tough Lexan® 
resin. Or better kinds of light
ing systems. Like our Lucalox® 
street lamps that help reduce 
crime. GE is big in all kinds of 
areas you might not have 
known about. 

But a word about that 
word "big."At GE you 
don't have to worry about 
getting caught in a 
"bigness maze." We're 
not like some big com
panies. We're decen-

tralized. Into many strategic business 
units. 

Each one of these GE strategic busi
ness units has its own management and 

business objectives. · 
What's more, since each business is 

part of GE, you have flexibility. If your 
work interests change, or you want to 

advance by learning a new field, we have 
many other businesses you can try. 

Sound interesting? Why not send for 
our free careers booklet? 

Just write General Electric, Educa
tional Communications, WlD, Fairfield, 
Connecticut 06431. 

Progress f qr People. 

~-GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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Sue Dahlberg sheds light 
on semiconductors ••. 

gaining new knowledge to help improve the 
nationwide telecommunications network. 

Sue is studying how crystal and thin-film 
semiconductors interact with light. Using special 
high-vacuum equipment and an electron gun built 
to her specifications, she has been bombarding 
such materials as gallium phosphide and gallium 
arsenide with electrons. Then she examines the 
change in electrical current as the surface reacts to 
light. Data from these experiments are used to 
analyze the behavior of semiconductors under 
development at several Bell Labs and Western 
Electric facilities. 

Sue's research today may yield important 
practical benefits tomorrow, such as cheaper, more 
efficient solar cells, or improved light-emitting 
diodes, lasers and detectors for lightwave 
communications - a new technology in which 
phone calls and other information can be carried as 
pulses of light over hair-thin glass fibers. 

A native of Arlington, Va., Sue came to Bell Labs 
in 1974 with a BS from Brown, and MS and PhD 
degrees from Cornell - all in chemistry. She is one 
of many Bell Labs people helping the Bell System 
meet the telecommunications needs of the future. 

@ 
Bell Labs 

From Science: Service 
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Dear Editor: 
I wish to commend Cindy 

Buchanan for her fine article on "Ac
creditation-What Is It and Why" in 
your October, 1976, issue. That im
portant activity is a complex under
taking and is designed to assure 
students that they are getting the 
preparation to make them com
petitive in their chosen field of 
engineering. 

I wish to supply other information 
in order to reduce misunderstan
dings which some may encounter. 
The Engineering Council for 
Professional Development (ECPD) 
has accredited only curricular 
programs individually, and this ac
creditation is coordinated through 
the office of the Dean of the College 
of Engineering at an educational in
stitution. The first engineering 
curricular programs accredited by 
outside agencies were the chemical 
engineering curricula. These were ac
credited by the American Institute of 

Chemical Engineers (A.l.Ch.E.), and 
the earliest accreditation was in 
1925-some ten years before ECPD 
began accrediting programs. 

As a result of this early accredita
tion by A.l.Ch.E., special 
arrangements were made when 
ECPD was formed for the processing 
of accreditation information for the 
chemical engineering curricula, such 
that the A. I. Ch. E. Board of Directors 
reviews the accreditation reports of 
the visitor before recommendation 
and the visitor's report are sent to 
ECPD. Consequently, a more 
voluminous report is written by the 
A. I. Ch. E. visitor and more copies of 
his report are required than from the 
visitors for the other engineering dis
ciplines. The picture in Cindy's arti
cle is a comparison of this volume of 
accreditation reports for the various 
disciplines to show this difference, 
not "samples of tests, quizzes, 
homework and records," as indicated 
in the caption on the illustration. 

Each discipline provides their respec
tive visitor with samples of tests, 
quizzes, textbooks, reports, 
homework, and records in a volume 
which would be from one to ten times 
that shown, depending on the 
number of undergraduate courses 
taught in that discipline. 

A second feature of the accredita
tion of chemical engineering 
curricula not included in Cindy's ar
ticle, and I believe for reasons of 
simplicity, is the advanced chemistry 
requirement required by A.l.Ch.E. 
One-half of one year of advanced 
chemistry is required in each 
chemical engineering curriculum 
and 0.2 of an academic year of this ad
vanced chemistry requirement may 
be counted as engineering science if it 
contributes to and is fundamental to 
the education of the chemical 
engineer. This latter accreditation 
requirement is monitored very 
carefully by the A.I.Ch.E. and the ac
creditation visitor chosen by the 

MECHANICAL ENGINEERING JOBS! 

Page 2 

A new employment service is 
being provided for mechanical 
engineering students who will 
shortly be looking for jobs. 
"Job Openings For Engineers" 
is published monthly and is an 
extensive list of nationwide job 
openings. An engineer can 
now go to one source and find 
a wide selection of excellent 

jobs. The engineer writes 
directly to the company, and 
no fee is charged the company 
or the engineer. For a current 
free list, send 15¢ for postage 
and handling to: 

Maintenance Publications 
P.O. Box 25 
Grosse lie, Michigan 48138 
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A. I. Ch. E. includes this as a very im
portant part of his report. Without 
this, the chemical engineer would not 
be able to cope with nor be com
petitive with others in the chemical 
process and other chemically-based 
industries or as a chemical engineer 
in academic institutions. 

George W. Preckshot 
Chairman, Chemical Engineering 
University of Missouri-Columbia 

Dear Editor: 
Our geometry class would like for 

you to send us an explanation regar
ding Brain Buckler #84 (October, 
1976). The only logical answer we can 
arrive at is 42 feet. 

Elaine Nichols 
Math Department 
Nodaway Holt School 
Graham, Missouri 

Dear Ms. Nichols: 
Don't feel that you and your 

geometry class were the only ones 
who couldn't come up with the 
puhlished answer to BB #84-this 
one stumped lots of engineers at 
llMC. For you and everyone else who 
is convinced that 42 feet is the correct 
answer, here is the correct solution. 

As you may recall, the fly and 
spider are on opposite walls of a room 
thirty feet long, as shown in Fig. 1. 

It may appear that the shortest dis
tance would he obtained by following 
the path shown in Figure 2, which 
resu Its from "unfolding" the room. 
The length of the path is 42 feet. 

However, a little reflection reveals 
that going up one wall and partly 
down the other is wasted motion. If 
the spider can move across the room 
while moving up, his path is shorter. 
Thus, consider the path shown in Fig 
:3. This yields the minimum distance 
of 40 feet. 

Dear Readers: 
It has been called to our attention 

that the "typical four-channel 
amplifier" on page 9 of the December 
issue of the SHAMROCK is actually a 

"four track tape recorder. We regret 
the error and thank all those who 
brought it to our attention. 

February 1977 
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MAKE ROOM FOR 

Have you ever had a big project to 
do and not enough room to work? 
That is only one of the problems fac
ing Dr. John T. O'Connor, chairman 
of the Civil Engineering Department, 
in l'onjunction with one of the 
department's advanced water treat
ment research projects. The project is 
a national study of different methods 
for removing potentially toxic 
organic substances from drinking 
water. 

SPACE 

The CE Department's role in the 
J>r o j e et e n ta i I s cl es i g n i n g an cl 
huilding the pilot water treatment 
plant, hut the lack of lab space to do 
the analytical analysis is a major 
ohstade, according to Dr. O'Connor. 
He feels it is his job to provide the 
greatest opportunity to his students, 
hut finds it hard to when the depart
ment l'an 't contract research projects 
or has to subcontract much of a pro
jel't due to lack of space. Sometimes 
projeets and portions of projects are 
l'onducted in cooperation with other 
departments to reduce this problem, 
hut this presents a complication of its 
own, since Dr. O'Connor likes to 
oversee his students' projects. 

UNUSUAL EQUIPMENT 

The second obstacle, once lab space 
has been juggled to accomodate the 
projeet, is obtaining the unusual 
equipment needed for the analysis. 
The plant will use 12 filter units 
whieh contain granular activated car
hon and macroreticular resins. In ad
dition, the detection of trace organic 
s11 hstance!S involves only a few parts 
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CLEAN WATER 
by Cindy Buchanan 

per million, so the equipment, must 
he highly sensitive. However, the 
department frequently doesn't have 
this equipment and it is not provided 
in the initial grant. The job of ob
taining it therefore, rests with Dr. 
O'Connor. He either borrows the 
needed equipment from other 
departments on campus or he per
suades companies that it would be a 
sound investment for them to buy the 
equipment for the project. Dr. 
O'Connor has done the latter to ob
tain a greatly needed carbon analizer. 
This Total Organic Carbon Analizer 
has been loaned to the Kansas City 
Water Department and will eventual
I y he purchased by them for $16,000. 

Actual plant construction, under 
Delhert Morton, senior mechanic, 
presents no space problem. The 
problem here is holding the cost of 
the materials down. The materials in
dude glass, stainless steel, and teflon, 
all of them fairly expensive. The con
ventional rubber and plastics can't be 
used because of the possibility of 
further organic contamination. 

THE BOTTOM LINE 

The total cost of the project 1s 
$275,000; with $58,000 of this granted 
to the civil engineering department 
for the design and operation of the 
plant. The money was obtained 
through the sponsorship of the En
viron mental Protection Agency, the 
American Water Works Association 
Research Foundation, and fourteen 
major water companies (including 
Kansas City). The initial project 
grant was given to Iowa State Univer-

O'CONNOR: SHORT ON SPACE 

sity, who will do the actual organic 
analysis. They, in turn, subcon
tracted to the University of Illinois to 
do hench scale studies of the removal 
of organics and to the University of 
Missouri to design and build the 
plant. 

Working with Dr. O'Connor are 
Professor Henry Liu, plant design, 
and Diane Badoreck and Leon 
Thiem, doctoral candidates. They 
hoth are studying the operation of 
the pilot plant, which will be com
pleted and installed in the Kansas 
City Water plant by January 1977. 

Despite the obstacles, Dr. O'Con
nor contracts for as many research 
projects as possible, because the pro
jects provide research for doctoral 
l'andidates as well as student jobs. Oc
l'asionally, a research project also 
gives the department more equip
ment to use in its upper level courses. 
The pilot water treatment plant, for 
instance, will be returned ~fter its 
year of operation. 
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It pays to 
enroll in AFROTC 

The Air Force needs commissioned officers in 
the science and engineering areas. Many will enter 
active duty through Air Force ROTC. 

And you don't have to wait for graduation to re
ceive financial help. You can be paid as you earn 
your college degree. 

Check the list of college majors. If yours is on 
the list, you could qualify for either a 2 or 3-year 
AFROTC scholarship that includes full 

medical and dental care; recreational facilities; low 
cost insurance; commissary and exchange privileges; 
and more advantages. 

In return for the AFROTC scholarship or train
ing, you are expected to maintain a high level of 
scholastic excellence and agree to remain on active 
duty with the Air Force for a minimum of four years. 

A limited active-duty opportunity is also there 
for highly qualified non-Air Force Rare 

tuition, books, all lab fees and $100 a 
month, tax free. Even without the 
scholarship you can get excellent 
Air Force ROTC training and the 
$100 a month tax-free allowance during 
the last two years of college. 

Upon graduation, you will be 
commissioned as an Air Force Reserve 

Full Tuition 
LabFees 

$100amonth 

graduates. Graduates whose degree ap
pears on the list may apply for officer 
training. Successful ap2_licants will at
tend a 12-week Officer Training School 
located in San Antonio, Texas. Gradu
ates of the school receive an Air Force 
commission and are on the way to chal
lenging jobs as Air Force officers. 

Officer and may be selected for extended active 
duty. As an active duty officer you will have the 
opportunity for a challenging, technical, responsi
ble job. There is also a chance for advanced education 
in your chosen field. And the pay and related bene
fits are excellent. You'll start with good pay and 
allowances; academic and technical training oppor
tunities; 30 days of paid vacation each year; free 

Check the list again and for more information 
visit your campus Air Force ROTC representative or 
your nearest Air Force recruiter. For more informa
tion or the name of an ROTC representative or Air 
Force recruiter send in the coupon or call toll free: 
800-447-4700 (in Illinois: 800-322-4400). When call
ing_please specify your interest either in Air Force 
ROTC or Officer Training School. 

If your major is listed here, it could be worth a lot to you. 
Aeronautical Engineering 
Aerospace Engineering 
Architecture 
Architectural Engineering 
Astronautical Engineering 
Chemical Engineering 
Chemistry 
Civil Engineering 
Computer Technology/Science 
Electrical Engineering 
General Engineering 
Industrial Engineering 
Mathematics 
Mechanical Engineering 
Meteorology 
Nuclear Engineering 
Physics 
Space Physics Engineering 
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P.O.BOXAF I PEORIA, IL 61614 I 

I I would like more information on o_pportunities for Science I 
and Engineering students and graduates. I am interested in 

I (check one) Air Force ROTC __ ~. Air Force Officer 'frain- I 
ing School __ ~ 

I Name. ___________ __...,ex □ M □ F I 
I (Please Print) I Address, ___________________ _ 

I City _______ .....,tate ZTP __ I 
I Date of Birth Phone number______ I 
I (Furnish college or high school information.) I 

College ____ Major ____ G.raduation date____ I 
I High Schoo.__ _______ Graduation date. ____ _ 

L----------------~ 
Air Force ROTC-Gateway to a great way of life~ 



COMPUTER-AIDED GRAPHICS 

text and photos 

At a large manufacturing firm, an 
engineer is designing a complex con
trol linkage for a new production 
machine. Seated at a desk-size con
sole, she has just fed a list of 
specifications into a computer 
through a keyboard, and in a few 
moments, two linkages appear on the 
console 's television-like cathode ray 
tube, one on each half of the screen. 
The images are exactly the same, ex
cept that the one on the right is 
"moving" just as it would on the 
machine. After studying the 
animated image, the designer picks 
up a light pen and sketches several 
changes on the stationary counter
part. The computer immediately 
makes the indicated changes, and the 
revised images are again projected 
onto the screen. 

In the next room, a draftsman is 
about to finish an assembly drawing 
of a new pump housing. Working 
with a dimensioned sketch from the 
design department, he traces over the 
.~everal remaining lines with a special 
pen that is linked to the same com
puter. Tracing complete, the 
draftsman steps over to an ordinary-
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by Dana Atkinson 

loo king keyboard and types a 
sentence. Immediately, the computer 
responds, and on still another 
machine, a mechanically controlled 
pen flashes back and forth over a 
large sheet of paper, producing a 
precision-drawn assembly drawing of 
the new pump housing. 

In another part of the city, a 
hou.~ewife approaches a large glass 
panel on her kitchen wall. On her 
request, the household computer 
projects onto the panel a multi
colored bar chart comparing the 
monthly food budget with the total 
grocery purchases for the month. 
After a little thought, the woman 
speaks to the computer, asking it to 
order several items that she will use 
in preparing the week's meals. The 
bar chart quickly changes to show 
these new purchases, but one bar 
glows red as a warning is typed out 
beside it that the monthly budget for 
this item has been exceeded. The 
housewife must change her weekly 
menu, or revise the food budget 
before the order will be sent by the 
computer to a centrally located dis
tributor. 

Computers have almost overtaken 
automobiles, telephones, and can 
openers as the most-taken-for
granted tools of modern man. Com
puters are everywhere in our 
Ii ves-guiding aircraft, keeping 
records, ordering replacement parts, 
sometimes even controlling our en
vironments. The preceding accounts 
are examples of a relatively new 
capability of computers-graphics. In
credibly, each example is well within 
existing technological capabilities -
in fact, the first two systems are 
al ready m use. 

GRAPHICS 

Graphics is essentially visual com
munication-a language of graphs, 
drawings, and symbols. By designing 
computer systems to use the language 
of graphics, a whole new world of 
uses for computers has been opened. 
The tools needed for this Buck 
Rodgers-like job include traditional 
keyboards, cathode ray tubes (CRTs), 
plotters, digitizers, and "hard copy" 
units, all of which are nothing more 
than machines that people can use to 
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communicate with computers, and 
vice versa. Not all of these tools are 
required in one system, but different 
combinations of them give different 
capabilities. 

Cathode ray tubes are generally 
used in interactive systems-those 
that allow the computer and the 
operator to "talk" to each other with 
little or no time lag. The computer 
can type messages directly onto the 
screen, or it can draw and animate 
graphs and pictures. The operator 
uses the keyboard and a light pen in 
association with the CRT. The light 
pen is a special device, about the size 
of a pocket flashlight, which, when 
placed on the CRT screen, is sensed 
by the computer and can be used 
much like a pencil to "draw" directly 
on the screen. The digitizer and 
plotter are much alike. Both are 
about the size of a small desk, with 
facilities for mounting drawing 
paper. Each also has a drawing 
device, a pen or moveable cross-hair, 
but the plotter's is completely 
mechanized while the digitizer's 
must be hand held. Thus, the plotter 
can be used as an input or an output, 
but the digitizer is strictly an input 
device. Finally, the hard copy unit is 
very similar to an office copying 
machine, and is used to obtain a 
paper copy of whatever is displayed 
on the CRT. 

DRAFTING MACHINES 

Computer graphics systems are 
already in wide use as drawing 
devices, allowing draftsmen to use 
computers much as they would con
ventional drawing instruments to 
produce finished drawings. The 
Aluminum Company of Canada, 
Ltd., is one company that makes ex
tensive use of this computer capabili
ty. In their system, a designer brings 
a sketch, drawn to scale, to the draf
ting department for final drawing. 
The draftsman makes any necessary 
·corrections, then lays out the sketch 
on a digitizer board.With the 
digitizer pen, he traces over the 

February 1977 

OUR OWN SYSTEM 

The College of Engineering 
recently purchased a Tektronix 4051 
graphics system consisting of (left to 
right) a hard copy unit, an x-y plotter, 
and a console housing a CRT, 
keyboard, and cassette tape input. 
Cassette tapes are used to store 
programs. 

Initial cost of the system was 
about $20,000, but user fees 
(currently about $2.5/hour) are com-

puted on the basis of maintenance 
costs. James J. Smith of the 
mechanical and aerospace 
engineering department oversees 
the system, and several classes are 
now using it. Students and faculty 
may seek permission to use the 
system through the department of 
mechanical and aerospace 
engineering. 
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sketch, calling for any desired scale, 
and the computer generates a finish
ed drawing on a plotter, including 
dimension lines and arrow heads. Or, 
the designer might supply a sketch, 
not to scale but fully dimensioned. In 
this case, the draftsman asks the com
puter to display a grid on the CRT 
screen, then enters the sketch with 
the light pen, again receiving a 
computer-generated final drawing. 

But these intriguing functions are 
only the basics. The computer 
draftsman has a whole bag of 
fascinating tricks that he can use to 
generate a drawing quickly and ac
curately. If an object is symmetric, 
for instance, only half of it needs to 
be "drawn" by the draftsman, the 
computer can then be instructed to 
flip the half-image about a line of 
symmetry to obtain the complete 
shape. Even more interesting is the 
ability of a computer system to store 
standard drawings. If a component, 
such as a gusset plate, will be used 
several times, it can be entered once, 
then stored. The draftsman can then 
recall this component drawing and 
place it anywhere on his layout-at 
any scale. Entire composite drawings 
consisting of standard component 
drawings stored in the computer's 
memory can be made this way. 

BEATING THE CLOCK 

Some companies are so excited 
about the drafting capabilities of 
computer graphics systems that they 
have practically thrown away their T
squares and triangles, placing their 
drafts men at interactive graphics ter
minals. The time savings can be im
pressive. Aluminum Company of 
Canada has found that one hour of 
computer time equals seven to ten 
hours of drafting, and Proctor and 
Gamble figures that it saves about fif. 
teen percent of its drafting time using 
computer systems. All this can add 
up to massive dollar savings and con
siderably more time for draftsmen to 
plan their layouts. 
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But interactive graphics systems 
are more than sophisticated drafting 
machines. They are also big hits with 
designers. As design tools, interactive 
terminals allow an engineer to input 
data and specifications much more 
readily than conventional card or 
tape systems and to see results in a 
variety of graphical forms. In linkage 
design, for instance, a designer can 

The Tektronix plotter at work-will 
the future? Most people involved in 
serve as tools for draftsmen, rather 

type in performance specifications 
for key points on the linkage, specify
ing the type of linkage desired, then 
sit back while the computer generates 
the exact configuration required (or 
rep I ies that the specifications are im
possible to fulfill). The computer will 
even animate the linkage on the CRT 
so that the designer can see how it 
will actually work. Changes can be 
made directly on the screen with a 

light pen, and with the proper 
program, a designer could even 
"place" a spring or a damper 
somewhere on the linkage and have 
the computer display the resulting 
linkage force output as a graph. 

FINICKY 

Analysis is an important part of 

these machines be the draftsmen of 
computer-graphics feel that they will 
than their replacements. 

design and, you guessed it, computer 
graphics is saving large quantities of 
time here, too. SUPER-SCEPTRE is 
the name of one program that has 
been developed to analyze electrical 
and mechanical systems, and, like 
many such programs, it does more 
than simply follow commands-it 
tells the operator what information it 
wants when it wants it. When the
SUPER-SCEPTRE routine is ac-
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tivated, it asks the operator what type 
of problem is to be solved, then con
tinues with other specific questions 
and commands. The operator can 
answer through either the keyboard 
or the CRT, depending on the infor
mation requested. The program in
cludes various conventional symbols 
so that the operator can place a spr
ing, for instance, anywhere on the 
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Computer-graphics systems have 
many applications, including 
business. Both the graph and the 
chart were "drawn" by the Tektronix 
4051. 

CRT by specifying the two endpoints 
with the light pen, then pressing the 
appropriate button on the keyboard. 

A special advantage of this type of 
program is that the computer
supplied questions and reminders 
help to eliminate errors and 
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omissions in data input, but the main 
offering of this and all graphical 
analysis programs is that they allow a 
designer to consider a tremendous 
variety of possibilities quickly and 
easily. Many items can even be 
designed with these programs and a 
standard data base which is entered 
once then stored. McDonnell-Douglas 
has made extensive use of this 
capability, "assembling" different 
combinations of standard wing, 
fuselage, and tail shapes with other 
standard components. Not sur
prisingly, they find that this allows 
their engineers to analyze many more 
options in their aircraft design stage 
than conventional methods. 

FANTASY OR FACT? 

From here, the possibilities for 
computer graphics begin to sound 
more like fantasy than fact
something, perhaps, from a Stanley 
Kubrick film. Asked if he thought 
that every home would one day be 
equipped with a computer, Professor 
Greg Larson of UMC's department of 
electrical engineering replied, "Yes, 
without a doubt." According to Lar
son, the technology already exists to 
economically place small processing 
units in homes, the problem is in the 
cost of the input and output devices. 
CRTs, plotters, and keyboards cost 
many thousands of dollars-more 
than many small businesses can af
ford, let alone homeowners. But 
work is continuing in an effort to br
ing these prices down. 

A household computer could per
form countless routine chores that 
are now considered nuisances by 
many people. Such things as keeping 
budgets, controlling inside 
temperatures, even paying bills 
would be fair game for this new breed 
of household pet, and the key to the 
success of such systems would be 
graphics. Graphical communication 
has been shown to be more easily un
derstood by most people than strictly 
numerical or verbal information. 

It is all so fascinating that com
puter graphics has become the 
messiah of some people who are 
caught up in its many possibilities. 
But to many, especially those who 
feel that their jobs are threatened, 
the whole idea is scary, and they 
don't like it. Many companies have 
met stiff resistance from their 
draftsmen when implementing com
puter graphics systems. But will all 
this mechanical and electrical 
paraphernalia really replace 
draftsmen? Will T-squares and 
triangles become as obsolete as slide 
rules? The answer from most of those 
who are involved with computer 
graphics is a definite no. They see 
computer graphics as a tool for 
draftsmen , not as a replacement. 

SAVE YOUR T-SQUARES 

Dr. William L. Carson, UMC 
professor of mechanical engineering, 
is deeply involved in computer 
graphics, and he is deeply disturbed 
hy anyone who suggests computers as 
replacements for draftsmen. 

" I don't think you will ever see a 
situation like the replacement of 
slide rules by hand calculators. 
Graphics is one of two universal 
languages, and engineers will always 
need to know the fundamentals of 
engineering drawing to communicate 
their work to others. What's more, 
the value of computer graphics 
systems depends heavily on the type 
of application. Some companies can 
use them, others can't." 

Besides being outlandishly expen
sive, there is the old argument that 
computer systems can't really think. 
Without people, the argument goes, 
computers are only useless, rusting 
rubbish. All of this applies to com
puter graphics. The technique of 
communicating graphically with 
computers is sure to be more and 
more widely used as it is further 
refined, but it will, as far as most peo
ple can see, remain a servant, not a 
master. 
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ENGINEERING 

ADVOCACY 

The role of the engineer in society 
has changed drastically from its 
beginning. Early individuals with 
simple mechanical ability developed 
into the engineers who built the Erie 
Canal and finally became the modern 
engineers of today. Each time society 
has developed a technological need, 
engineering has expanded its role in 
society and met the challenge. The 
rapid technological advancement of 
the sixties, which led the world into 
the space age, shows how well past 
challenges have been met. 

Today, society again is presenting 
engineers with a challenge. The 
challenge is to provide technical in
formation to the leaders of our coun
try. The problems currently being 
faced by local, state and national 
governments are inherently related 
to engineering. If effective legislation 
and regulations are to be adopted, the 
technical expertise of engineering 
must flow into the hands of the policy 
makers of this country. 

This challenge will not be an easy 
one for engineering to meet. 
Engineers will be pushed to improve 
their communication skills and to 
become more active in public affairs. 
No longer is it simply enough for the 
engineer to offer solutions and hope 
for their acceptance. Engineers will 
go beyond their current designing 
realm and into the realm of ad-
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vocating the adoption of their in
novation. When challenges are 
brought forth in a technical field, 
where only an engineer has the 
necessary background to access the 
situation accurately, the engineer 
must step forward and meet that 
challenge. They must become not 
only engineers, but engineering ad
vocates as well. 

Before Congressmen or legislators 
can pass effective legislation regar
ding energy development, conserva
tion, environmental protection or in
dustrial safety, they must have an un
derstanding of the various aspects, 
both political and technical, that 
must be considered. Without this 
knowledge, effective, comprehensive 
laws and regulations will be few and 
far between. Only engineering can 
provide this necessary technical in
put. Secondly, engineers have an ad
ditional responsibility. 

Before conservation programs can 
be effective, before funds can be 
secured for research and develop
ment, the public must be informed of 
the need and the benefits of such 
programs. Engineering has the 
capability and the responsibility to 
convey accurate information to the 
American public. The disbelief of the 
American people, during the Arab oil 
embargo, about the seriousness of 
our energy shortage was the downfall 

by Doug Liljegren 

of the conservation programs that 
were started. The windfall profits of 
the oil companies further substan
tiated those doubts. The effects of 
this lack of accurate information and 
the failure to come to grips with our 
energy situation are still being felt. 

America's economic success can be 
largely attributed to its abundant 
natural resources and vast energy 
reserves. Our gasoline prices, though 
they seem high to us, are among the 
lowest in the world. Even now we 
consume more energy per capita than 
any other nation in the world. We are 
quickly approaching, if indeed we 
have not already reached the point 
where we can no longer maintain our 
current energy consumption without 
sacrificing our environmental stan
dards. 

We can no longer afford to delay 
the establishment of a national 
energy policy. But an effective energy 
policy cannot and will not be es
tablished without the technical infor
mation only engineering can provide. 
If engineers fail to meet this 
challenge, the eventual result will be 
a weakened economy, a lower stan
dard of living and a scarred and 
damaged environment. American 
citizens, both those in private life and 
those in public service, need to be in
formed of our energy situation. This 
can be done through the engineering 
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advocacy approach. 
From an advocate's position, the 

engineer can influence legislation in 
his or her community and state as 
well as across the nation. He can dis
emminate his technical knowledge to 
the members of his community and 
mount their support behind the 
public programs being developed. In 
this way, he can use his engineering 
knowledge to direct the efforts of 
government agencies and expen
ditures into the most productive 
areas. He can assist in making 
pollution-control regulations both 
realistic to industry and acceptable to 
environmentalists. He can serve as a 
resource person for his city coun
cilmen or state legislators when they 
face bills that deal with engineering 
matters. In short, he can be a public 
servant in the fullest sense of the 
word. 

As a member of an engineering 
professional society, he can direct 
and support efforts at all levels of 
government to provide expert opi
nion supported by facts to our public 
officials. These societies not only deal 

PROFESSIONAL 

DIRECTORY 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 
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• CONSTRUCTION 
MANAGEMENT 

CONSUL TING ENGINEERS 
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with energy, environment or in
dustrial safety issues but also with 
matters such as the registration of 
engineers and conflict-of-interest 
legislation. The national societies 
maintain offices in Washington staff
ed by engineers and lawyers who deal 
directly with the Congress and many 
of the executive department agencies. 

The engineers in the college and 
university systems can also take an 
engineering advocate's position. By 
availing themselves as a resource to 
their state legislature, college 
professors and students can 
demonstrate how valuable the un
iversity system can be to the state. By 
initiating contact between the univer
sity and the state legislature on 
grounds other than budgeting, the 
university can improve its image in 
the eyes of the legislature and prove 
itself to be an asset rather than a 
liability to the state. The university 
system can further serve the state 
legislature by being available as a 
relatively impartial evaluator of 
engineering matters. The legislators 
can use this type of resource to judge 
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the accuracy of information they 
receive from other sources. 

As more engineers see the need to 
become active in public affairs and to 
share the knowledge they have gain
ed, the more influential a program of 
engineering advocacy can become in 
directing public progress. It takes a 
special commitment by the in
dividual engineer to put in the extra 
time and effort. But the benefits of 
such a commitment soon overshadow 
the initial effort. Raymond J. Smit, a 
civil engineer who served in the 
Michigan House of Representatives 
for eight years expressed it this way: 

"Perhaps at no other time in our 
history-with the complex, crucial 
issues facing this State and 
nation-has there been a greater 
need for experienced professional 
people to 'get involved.' I know first
hand of the need for expertise and in
put in the Legislature; I've been 
through it. Even though I'm about to 
return to private life, I intend to in
sure that my feelings are heard in 
future legislative deliberations. What 
about you?" 
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Today's engineers . .. 
building a better 

In today's complex 
world with its ever-

tomorrow. 
growing population, 
it takes exceptional planning 
and engineering to build 
quality into tomorrow. 

As the world's largest en
gineering and construction 
organization, the Corps of 
Engineers has been helping to 
build better tomorrows for 
over 200 years. Our engineers 
work constantly and closely 
with biologists, economists, 

planners, landscape archi
tects and environmen

talists on projects of 
critical importance. 

We're preserving and pro
tecting the quality of life by 
carefully balancing the de
velopment of our water re
sources with the preserva
tion of our natural 
environment. 

The balance is precarious. 
The challenge extreme. But 
we're helping to make it work, 
and so can you. Come meet 
the challenge with us! 

As a civilian engineer, land
scape architect or environ
mentalist with the Corps of 
Engineers, you'll gain per
sonal and professional 
satisfaction in a diverse 
atmosphere. Your career will 
involve planning, design and 
construction of water re
sources projects, hospitals, 
family housing, manufactur
ing plants, missile and space 
exploration facilities and 
more. 

Help build a better tomorrow. 
Write us today. We'll tell you 

more about the ex
ceptional civilian 

career opportuni
ties waiting for 
you at the Corps 

of Engineers. 

Corps of Engineers 
Department of the Army 
Washington, D.C. 20314 

An equal opportunity employer. 



STUDENTS TODAY ■ ■ ■ ■ 

ALUMNI TOMORROW 

When one thinks of persons in
volved with the College of Engineer
ing, faculty members and students 
usually come to mind. However, 
there is another group of people who 
are interested in the quality of educa
tion at the College. 

This group is the engineering 
alumni. An affiliate of the Universi
ty of Missouri-Columbia Alumni 
Organization, the Engineering Alum
ni Association is comprised of per
sons who have graduated from the 
College of Engineering and feel a 
sense of responsibility toward in
suring that the high quality institu
tion they attended remains so. 

The purpose of the Association, as 
stated in its Bylaws, is "to organize 
the interests, abilities, and efforts of 
the University of Missouri-Columbia 
Engineering Alumni for the best in
terests of the College of Engineering 
and the University of Missouri; and 
to provide the mechanics of in
dividual and group service by these 
alumni. These alumni programs shall 
be carried out by the volunteer ef
forts of the Engineering Alumni in a 
manner not inconsistent with the 
University Alumni Office." 

The Engineering Alumni Associa
tion is a division of the University
wide alumni group. Divided into five 
departments, the University Alumni 
Office is in charge of coordinating 
the efforts of alumni who seek to 
maintain ties with their alma mater. 
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These departments are; Alumni 
Activities, which carries out events 
and programs; Alumni and Develop
ment Communications, publisher of 
the Missouri Alumnus; Development 
Fund, which is responsible for 
soliciting funds from alumni; the 
Constituent Relations Department; 
and the Alumni and Development 
System, which provides record keep
ing for the Alumni organizations. 

Mr. Jim Spieler, Director of the 
Constituent Relations Department, 
explained that the purpose of the 
Alumni Office was to "serve the 
alumni with programs to better inter
pret the institution to them so that an 
'enhanced relation' develops that will 
help the alumni realize the stake they 
have in the quality of the institution 
and its ability to educate people." 

DEPARTMENTAL GROUPS 
With the enrollment at UMC con

tinually increasing, it is more dif
ficult for alumni to relate to the 
needs of the entire university, thus, 
the trend has been toward the 
development of departmental 
organizations, such as the Engineer
ing Alumni Association. Presently, 
there is a total of thirteen individual 
alumni associations on the UMC cam
pus under the main alumni body. 

The College of Engineering Alum
ni Association is one of the more 
recently organized groups. In the past 
few years, the organization has taken 

by Albert Lin 

on an ambitious program with the 
College of Engineering, the faculty, 
and the students. Recently, it has also 
taken on the goal of formally organiz
ing UMC Engineering Alumni 
Chapters. Presently, chapters have 
been established in Kansas City, 
Springfield, Jefferson City, and St. 
Louis. The St. Louis chapter is the 
newest addition to the family of 
alumni chapters, being chartered in 
August 1976. 

One of the persons who has taken a 
strong initiative in the development 
of the Engineering Alumni Associa
tion is College of Engineering Dean 
William Kimel. 

His formal duties relating to the 
alumni include presenting the "State 
of the College" speech to gathered 
alumni during Engineer's Week. 
Dean Kimel frequently visits alumni 
groups around the nation to help 

· them organize and to keep them 
aware of the developments taking 
place in the College of Engineering. 

Another alumni activity that 
Kimel is involved with is the College 
of Engineering Advisory Council. A 
committee of engineering leaders, the 
Council is consisted of approximately 
80% alumni. The Council, as its name 
implies, advises the College of 
Engineering of ways it can improve 
its curriculum and teaching methods 
so that future graduates will be better 
prepared to face obstacles in their 
careers. 

The Missouri Shamrock 



The main project the alumni are 
becoming involved with is the 
renovation plans for the College of 
Engineering building. The alumni, 
as leaders in the industry, hope to at
tract the attention of policy makers to 
the plight of the school. Suffering 
from lack of facilities and the loss of 
talented staff members due to in
adequate financing from the state, 
the College of Engineering's ability 
to provide a sound education for 
engineering students is seriously 
threatened. This matter is of great 
concern to the alumni. In Dean 
Kimel's words, "If the alumni don't 
look at the conditions (of the 
engineering building), who will?" 

One of the alumni who has taken 
seriously to the matter of physical 
plant deficiencies is Mr. John Ander
son. Anderson (B.S.C.H.E., 1949), Ex
ecutive Vice-President in charge of 
Manufacturing and Production for 
Farmland Industries, is the current 
President of the Engineering Alumni 
Organization. His goal, during his 
term as president, has been to in
crease in involvement of Engineering 
alumni in activities that will benefit 
the College of Engineering. The con
dition of the Engineering Building 
and the maintenance of a high quali
ty staff are two problems 
currently facing the College which 
Anderson feels should be faced by an 
active alumni group. 

Anderson's intense interest in the 
continual improvement of the 
College of Engineering is due to his 
belief that his education at UMC has 
made his present situation possible. 
In his opinion, "I feel I owe it (the 
College of Engineering) to keep the 
system good and strong. I consider it 
as part of the family, and I believe 
charity begins at home." 

Anderson is not the only one of the 
16,000 College of Engineering Alum
ni who are still active in University of 
Missouri affairs. Another person is 
Anderson's successor to the Presiden
cy, Mr. James E. Moulder (B.S.C.E., 
1953; M.S.C.E., 1955). 

Mr. Moulder is President of R. W. 
Booker and Associates. During his 
term, Moulder hopes to increase 
alumni memberships and continue 
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the development of engineering 
alumni chapters throughout the state 
and where ever a group of UMC 
engineering alumni exists. One of the 
many reasons that alumni should 
become involved in the College of 
Engineering, in Moulder's opinion, 
is the increasing pressure on funds 
for education. Through the College of 
Engineering Development Fund, 
gifts are used to fund scholarships, 
research, and additions to physical 
plant facilities. 

Both Anderson and Moulder excep
tional alumni, in terms of the time 
and effort they spend toward in
suring that the high quality institu
tion that has allowed them to enjoy 
the successful careers they have. 
There are countless other alumni, 
who in their own way, have made 
contributions to the College of 
Engineering. While most of this aid 
is in the form of monetary gifts, some 
donate their time and efforts for 
causes that are beneficial to the 
college. 

The College of Engineering is for
tunate to have the strong alumni sup
port it has. Students at UMC today 
will soon join the ranks of the alum
ni. It would be fitting for some of 
these students to reflect upon their 
experiences at the College of 
Engineering and become active in 
Engineering Alumni activities so that 
future generations of students will 
have available to them a high quality 
educational institution. In Dean 
Kimel's words," Any college that does 
not have a strong alumni should re
examine itself ... Our alumni are a 
beautiful group that is sensitive to 
our needs in reaching our goals. They 
are leaders in our society and 
government." 

"Any college that does not 
have a strong alumni should 
re-examine itself. Our alumni 
make up a beautiful group that 
is sensitive to our needs in 
reaching our goals. They are 
the leaders in our society and 
government." 

-Dean William Kimel 

Mr. Jim Spieler 

Mr. John Anderson 

Mr. Bud Moulder 
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KING OF FATIGUE 

It is often said that the engineer's 
role in society is to use technology to 
improve the quality of human lives. 
For Prof. David W. Hoeppner, this 
role is a responsibility and it is the 
driving force behind his effort to 
reduce material defects in structures 
and machines. 

Dr. Hoeppner, who joined the 
mechanical and aerospace engineer
ing department three years ago, and 
almost thirty undergraduate and 
graduate students are conducting a 
structural integrity program in 
which materials are analyzed for 
causes of fatigue failure. Apparently, 
many people feel that this work is 
very important, because a group of 
organizations including the Office of 
Naval Research, the Army Research 
Center, the Alcoa Foundation, 
Lockheed Aircraft Corporation, and 
McDonnell Douglas Aircraft Cor
poration, has donated a total of 
almost $1,000,000 and provided 
equipment for twelve laboratories, 
all for Hoeppner's work. 

Amid this enormous effort, 
Hoeppner is not sure how much help 
is provided for people through 
research, but he feels that he has a 
responsibility to the public . 
However, he says that safety itself is 
not what he and his co-workers are 
seeking, because, "Safety is a relative 
thing." 
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Hoeppner: Safety is a relative thing 

Leading to Hoeppner's work at 
UMC is a path built on the study of 
fatigue behavior in materials. With a 
Laddish Company scholarship, he 
first attended Marquette University, 
then did graduate work in fatigue 
behavior at the University of Wiscon
sin. While there, he was inspired to 
teach, which he did for the following 
year. But he decided he couldn't 
teach well enough without practical 
experience (he had an urge to keep 
moving anyway), so he spent the next 
ten years in industry. For five of 

these years, he worked for Lockheed 
Aircraft Corporation, where he felt 
that he helped the company while 
learning a lot about himself. "If 
you've got new ideas," Hoeppner 
learned, "you'll always be a student." 

After five years with Lockheed, 
Hoeppner sent resumes to several 
schools, again seeking a teaching 
position. The response was discourag
ing, but while visiting a friend in 
Columbia, he toured UMC's 
engineering buildings, and, before 
long, he had the teaching job he had 
been looking for. 

The Missouri Shamrock 



Although obtaining grants for his 
projects has taken too much of his 
time from his students and his fami
ly, Hoeppner is happy here. In fact, 
he feels that he was "called" to this 
campus. He said," At Missouri, I have 
had the opportunity to make the con
tributions I was called to make." He 
feels that the school has been very 
supportive, and he praises the 
students with whom he has worked as 
hard-working. He even enjoys the 
athletic facilities here and tries to fit 
in thirty to sixty minutes of jogging 
into each busy day. 

One of Hoeppner's reasons for 
wanting to spend more time with his 
students is his belief that engineers 
need more education in material 
science, not only at UMC, but all over 
the country. He feels that 
curriculums should be changed to 
correct this deficiency. 

For now, Dr. Hoeppner is happy 
with his position at UMC, and he feels 
that he's accomplishing many of the 
things he first set out to do. But, if 
there is anything that might take him 
away, it's that old urge to keep mov
ing. 

-Jim Pulcrano 

CONVOCATION 
David H. Lillard, a partner in 

Black & Veatch, Consulting 
Engineers, spoke at a special recogni
tion convocation held December 10 
in Jesse Hall Auditorium. Lillard's 
address, entitled "What Makes the 
Difference?" was delivered to the 
December graduates of the College of 
Engineering. 

First held in January, 1970, this 
convocation for new engineering 
graduates was proposed by the UMC 
Engineering Student Council. 

-Engineering Communications 

NEW MAE SCHOLARSHIP 
The UMC department of 

mechanical and aerospace engineer
ing has established two new 
scholarship funds in memory of 
former department faculty members, 
Dr. Ralph L. Scora and Dr. Milo M. 
Bolstad. 
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SCHOLARSHIP RECIPIENTS 

Eight UMC engineering students 
have been awarded $300 
scholarships by Ed Yaeger, sales 
representative, First Mississippi, Inc. 

First row, from left: Prof. John C. 
Miles, department of mechanical 
and aerospace engineering, and 
chairman of the College of Engineer
ing Scholarship Committee; Kevin E. 
McCollom, MAE; Robert G. Zier-

Four more scholarships were 
awarded last semester to freshmen 
engineering students at UMC. Diane 
Clay, James Pope, John Salzmann, 
and Bradley Stevens, all in industrial 

vogel, ChemE; Deborah J. Buehler, 
ChemE; Steven W. Moore, ChemE; 
Rita M. Hagedorn, ChemE. 

Second row, from left: Ed Yaeger; 
Nickolas J. Gruendler, MAE; George 
Brooks, director, Student Financial 
Aids; Jack W. Morgan, Assistant 
dean of engineering; Lee R. 
Homeyer, MAE; Howard M. 
Solomon, ChemE. 

engineering, were each awarded 
$100 by the St. Louis Chapter of the 
American Institute of Industrial 
Engineers. 



Steichen: Saving Soil 

STEICHEN vs EROSION 

Soil erosion is a dangerous threat 
to agricultural land. A survey by the 
U.S. Conservation Service in 1971 in
dicated that 90 percent of United 
States cropland had annual soil losses 
as great as 5 tons per acre. With every 
acre of land being pressed for greater 
yields every year, this hazard has 
become an important public concern. 
But a project under the direction of 
Dr. James Steichen is being con
ducted in cooperation with the 
University of Missouri extension 
program as a response to this threat. 

The project is being conducted at 
Greenley Farm near Novelty, 
Missouri, and is aimed at developing 
a tillage system that can minimize 
soil loss in corn production. 

Although soil erosion is affected by 
several factors, including rainfall in
tensity and duration, soil erodability, 
length and steepness of slopes, vegeta
tion, and soil management, 
Steichen's project is concerned with 
only one-soil management. 

Different combinations of crops 
have different effects on soil erosion, 
but Steichen emphasizes corn in his 
investigation of conventional tillage 
systems, reduced-tillage, and no
tillage . systems. (Tillage is the prac
tice of breaking up top soil in 

preparation for planting.) Conven
tional tillage requires the use of 
different equipment than reduced 
tillage, while no tillage is just what 
its name implies-the soil is left un
cultivated prior to planting. 

A field test plot has been establish
ed at Greenley Farm to demonstrate 
the different types of tillage. The 
plots are nearly one acre in size and 
are farmed with commercial equip
ment. There are twelve plots, in all, 
and the project will take five years to 
complete. 

No corn has been harvested yet, but 
the different types of tillage are ex
pected to produce similar yields. The 
no-till system is also expected to suf
fer greatly reduced soil erosion, but 
the treatments will be repeated next 
year to be sure. Hopefully, the results 
of this project will help farmer's bat
tle the headache of soil erosion and 
conserve another dwindling resource. 
-Vo Van Thanh 

THE NEW ALCHEMISTS 
Many hungry people in un

derdeveloped regions of South 
America and Africa have never heard 
of the state of Missouri. Yet, a 
Missouri teacher and research 
engineer, Professor Charles Dunlap 
of UMC's department of chemical 
engineering, is acutely aware of their 
problems and is trying to help. He is 

Dunlap: Water Into Wine? 

actively engaged, along with a 
number of other American scientists, 
in an attempt to alleviate the misery 
of inadequate diet and starvation 
through the conversion of 
agricultural and food products waste 
into nourishing forms of human or 
animal foods. 

Dunlap recently returned from 
survey trips to Guatemala, Colombia, 
Ecuador, Peru, and Brazil in South 
America and the Ivory Coast in 
Africa. He was accompanied by 
Professor Stanley Barnett, University 
of Rhode Island, and Dr. John 
Nystrom, U.S. Army Natick Research 
and Development Laboratories. 

"Government agencies, 
agricultural leaders,_ and manufac
turers in these countries are concern
ed about waste, and are often aware 
of its potential as an alternative or 
additional food source," said Dunlap. 
"We found them receptive to our ef
forts to help in every case. We talked 
to personnel at all levels, and found 
genuine interest in our mission." 

Dunlap's team was responsible for 
preparing a report recommending 
and justifying waste-eliminating 
projects. In their report, the team 
may propose such things as the 
production of protein from waste 
bananas, production of vinegar from 
fruit waste, and production of single
cell protein from coffee bean pulp. 



STUDENT ORGANIZATIONS 

Their Forum 

STUDENT COUNCIL 
For the past seventeen years, the 

engineering complex at UMC has un
dergone no major additions or im
provements. During this period when 
student enrollment increased from 
1375 to 2229 and the faculty increased 
from 53 to 90 instructors, no money 
has been allocated by the state 
legislature for renovations to the 
college's physical plant. In addition, 
routine repairs have not been con
ducted during this time, which has 
placed the buildings in their current 
rlilapidated condition. 

Responding to this situation, the 
college has requested 1. 9 million 
rlollar s from the state for 
renovation s, and, in order lo increase 
the probability of receiving this 
money, the Engineering Student 
Council has formed the Concerned 
Engineering Students (CES), a com
mittee to present the facts to the 
legi slators. To do this, CES will 
cm ploy two methods, the first of 
which is a letter-writing campaign. 
Engineering students, their parents, 
and alumni will be contacted and en
couraged to write to their state 
representative and senator concer
ning th e request. Included in the 
material to be distributed to the 
students, pare nts, and alumni will be 
a fa ct shee t which can be used a s a 
source of information for the letters. 
This same fact sheet will be used in 
the second method, which is lob
bying . During the house ap
propriations committee hearings in 
March and April, members of CES 
will attempt to meet with each 
legislator to present the fact sheets 
anrl to generate support. 

Any student interested in working 
with CES is encouraged to contact the 
<'. hairman , Lan ce Gockel, at 445-6115, 
or an y student council member. 
-Ed Acheson 
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TAU BETA Pl 
Thirty-nine UMC engineering 

students, selected on the basis of out
standing scholarship and character 
from the junior and senior classes, 
were initiated as members of Tau 
Beta Pi on December 2, 1976. The 
new members of the national 
engineering honor society are: 
David Lee Adair 
Carl Anderson Baggett 
Steven Derek Beckett 
Donald E. Bormann 
Deborah Jeanne Buehler 
Barry Otho Cole 
Joseph Alan Dworak 
Susan Elizabeth Feld 
Stephen James Gosoroski 
David Campbell Graves 
Cyrus David Harbourt 
Terrence B. A. Harte 
Patrick David Heisinger 
Stanley Douglas Huhman 
Allen Robert Kliethermes 
Richard John LaMar 
Kirk William Lang 
Curtis N. Langewisch 
Anita Louise Marx 
Roger William McMahill 
Lanny Lee Meng 
Michael M. Moerer 
James Clare O'Hara, Jr. 
Haluk Oran 
Charles Paschal Palmer III 
Jay Alan Puckett 
Timothy Lee Redmond 
Thomas Edward Rosser 
David Craig Schanbacher 
Robert Warren Schmidt 
David Allen Sunderland 
James Stuart Taylor 
Ivan F. Thiele 
Kirk Waisner 
Steven Alan Williams 
Susan Williams 
Richard Eugene Wil son 
Bruce Edward Wren 
Robert Garold Ziervogel 
-Neil Midkiff 

ETA KAPPA NU 
Eta Kappa Nu, the Electrical En

gineering Honor Society, initiated 
its fall pledge class on November 
16, 1976. Initiated into the so-
ciety were: 
George N. Bambrough 
Barry Cole 
Robert C. Durst 
Glenn A. Hahn 
John A. Hanpeter, Jr. 
Stanley D. Huhman 
Kirk William Lang 
Bruce Frederick Smith 
David A. Sutherland 
William M. Turpin, Jr. 

A banquet was held immediately 
after the ceremony to honor the 
new m embers of the association. 
Professor C. 0. Harbourt, Elec
trical Engineering Department 
Chairman was the guest speaker. 
-Mike Bolesta 

CHI EPSILON 

Chi Epsilon, the Civil Engineering 
Honor Society recently concluded in
itiation activities for its Fall 1976 
pledge class. Criterion for selection 
include scholarship, character, and 
leadership. The University of 
Missouri-Columbia chapter of the 
Honorary was chartered in 1932, 
making it one of the oldest chapters. 

The new initiates into the soci e ty 
are: 

Jim Cooper 
Sandy Engelbrecht 
Albert Lin 
Dwayne Murphy 
Jay Puckett 
Alan Scrivener 
Denni s Stith 
Robert Tomek 
Michael Walsh 

-Albert Lin 
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NAVY NUCLEAR PROPULSION. 
THE FASTEST WAY UP IN NUCLEAR ENGINEERING. 

If you want to get into nuclear 
engineering, start by getting into 
the Nuclear Navy. 

The Navy operates more than 
half the reactors in America. So 
our nuclear training is the most 
comprehensive you can get. You 
start by earning your commission 
as a Navy Officer. Then we give 
you a year of advanced nuclear 
technology, training that would 

cost you thousands if you could 
get it in graduate school. During 
your career, you'll get practical, 
hands-on experience with our 
nuclear powered fleet. Maybe 
you'll work on a nuclear subma
rine, maybe a nuclear cruiser. But 
wherever you work, you'll really 
get to prove your worth-as a 
young Nuclear Propulsion Officer 
entrusted with the most advanced 

NAVY OFFICER. 

technical equipment known to man. 
If that sounds like the kind of 

responsibility you're looking for, 
speak to your Navy recruiter. He 
can tell you if you qualify as a 
Nuclear Propulsion Officer 
Candidate. Or call toll free 800-841-
8000. (In Georgia, 800-342-5855.) 

Navy Nuclear Propulsion 
Officer. Some men wait for the 
future. He lives it now. 

IT'S NOT JUST A JOB, IT'S AN ADVENTURE. 



We'reloo~for 
engineers who were 

born to lead. 
Are you the kind of engineer who has what it takes to move into management someday? 
If you are, you already know it. ___ -,-:::; 
Now what you need to know is which companies can offer you the best oppor-

tunities. We think you'll find General Electric is one. 
We're a high technology company. And that means we have to have manag

ers who understand technology-women and men- to run the place. 
Today, over 60% of the top managers at General Electric hold technical 

degrees. In fact, over 65% of the college graduates we hired last year held 
technical degrees. 

Of course,just leadership ability and a technical degree won't get 
you into management. First, you're going to need solid engineering 
experience and a broad understanding of business. 

And we have a lot of ways to help you get it. 
One is our Manufacturing Management Program. A two-year 

program of rotating assignments that gives you broad experience 
with different products and manufacturing processes. 

Another is our Engineering Program. For engineers with an 
interest in product and systems design and development. 
There's also a Field Engineering Program, a Technical Market
ing Program, plus a number of programs sponsored by product 
operations. 

And all with just one aim. To give you all the responsi
bility and all the perspective you need to move into man
agement. As fast as you can manage it. 

Of course, starting on a program isn't the only way 
to make it into management at GE. If you have a 
specific product interest, we have many direct
placement opportunities that can get your career 
started fast, too. 

What kinds of product areas can you 
work in at GE? 

Maybe nuclear power. Or more 
efficient turbine-generators. Or better 
mass-transit systems. Or medical 
equipment. Engineering plastics. 
Cleaner, quieter jet engines. Communi
cations products. You name it. 

Sound interesting? Why not 
send for our free careers booklet? 
Just write, General Electric, 
Educational Communica
tions, WlD, Fairfield, 
Connecticut 06431. 

Progress for People. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer. 
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It's time for a PEP talk 
We've developed, tested, and thoroughly proven a new coupling technique 

for Dickey clay pipe that is so improved and effective that you'd probably challenge 
our claim if all were presented here. 

We call our new coupling system PEP, for Plain End Pipe. The ends 
are plain. No bells . And the joints set new standards for the industry. It's available 
in sizes to fit six through twelve inch pipe. 

Users, in unsolicited testimony, already report impressive 
results and economies from Dickey PEP and we know you'll want to 
use it when available in your area. So, arrange now for a PEP talk. 
We'll pit our best men against your toughest questions. They're waiting 
to bring you the full Plain End Pipe story. 

4-27108 
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THE END OF A SOLUTION 

In the March 1976 issue of this 
magazine, I described a system which 
would alleviate a major urban area of 
its solid waste disposal problem and 
also reduce the area's coal consump
tion for electrical power generation. 

The Solid Waste Utilization 
System, or SWUS, was designed by 
Horner and Shifrin, Inc., a con
sulting engineering firm, for the 
Union Electric Company for use in 
the St. Louis area. Briefly, the system 
operated as follows: 

Commercial trash haulers would 
collect the area's trash at four collec
tion and transfer points located in 
the metropolitan area. Here, the 

refuse would be compacted and 
shipped by rail to the utility's 2,300,-
000 kilowatt Labadie facility. 
Shredders would then reduce the size 
of the trash to a nominal 0.15 meter 
size. Ferrous and non-ferfous metals 
would be removed for recycling. 

The waste would be reshredded 
and passed through an air-classifier, 
which would separate non
combustible materials, such as glass 
and rubber, from the combustibles. 

The waste material is now ready for 
use as fuel. Introduced into 
suspension-fired boilers through four 
fuel injection nozzles, the waste 
would provide approximately ten-to 

fifteen-percent of the total energy 
output. Pulverized coal would be in
jected through another twenty-four 
nozzles. 

On an annual basis, the system 
would reduce Union Electric's 
bituminous coal consumption by 
over 910 thousand metric tons. In ad
dition, the system would dispose of 
all of the area's waste, approximately 
4100 thousand metric tons. The 
reclamation of glass, aluminum, 
copper, iron, and other materials that 
would be buried in landfill would be 
made possible. 

The estimated cost of the project is 
70 million dollars. Most of this cost 

Solid Waste Utilization System 

Collection 
& Transfer 

Station 

Power Plant 

----- To be owned and operated by a 
company unrelated to Union Colliery 

Cyclone Boiler / Furnace 
Separator Storage Bin _____ ,.. 

Sloe 

Schematic diagram of SWUS, which would have been operational by 1978. Union Electric, the owner, has decided to 
stop work on the project. 
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would be recovered by Union Electric 
from revenue it received from the 
sale of the scrap metal, dumping fees 
charged to haulers, and in saved coal. 

SWUS NO MORE 

Today, I will describe the demise of 
SWUS. In early February of this year, 
Union Electric announced it was 
abandoning the plan. Several reasons 
were cited. The major one was that 
funding had become increasingly dif
ficult after Missouri voters had pass
ed Proposition 1 in the November 2 
Elections. 

The Proposition overturned an 
earlier Missouri Public Service Com
mission ruling that allowed utilities 
to charge their customers for CWIP, 
or construction work in progress. 
This meant Union Electric could ad
just its rates to reflect the cost of a 
new facility even before it was put 
into service. Proposition 1 brought a 
halt to the practice, and as a result, 
Union Electric felt it could no longer 
afford the project. 

Another reason cited was the in
ability to find a fourth waste collec
tion and transfer point. Three such 
sites had already been assured, but 
residents in the vicinity of the fourth 
site protested against the proposal. 

Many notable projects of this scale 
have been scrapped because of fun
ding difficulties. However, additional 
information should be introduced to 
cast the problem into its proper 
perspective. 

Union Electric is currently in
volved in another construction pro
ject, a 1.8 billion dollar nuclear 
power plant in Callaway County. The 
passage of Proposition 1 will cause 
the delay of the completion of the 
first 1150 megawatt unit by one year, 
with completion now set for 1982. 
The second unit would be delayed for 
four years, with completion slated for 
1987. The cost of the facility will in
crease by over 800 million dollars, 
making the final price tag ap
proximately 2.64 billion dollars. 

The St. Louis area was taken aback 
by the announcement of the aban-
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cloning of SWUS. Many leaders saw 
SWUS as the solution to the area's 
growing solid waste disposal 
problem. The four sanitary landfills 
currently in operation in St. Louis 
County will be full by 1980. Rising 
land costs, lack of available space, 
and environmental impacts make the 
acquisition of new sites extremely dif
ficult. 

A SOURCE OF RECOGNITION 

In addition to the practical con
siderations, the system has been a 
source of pride to the St. Louis area 
and to the parties involved. Union 
Electric, Horner and Shifrin, Inc., 
and the St. Louis area have been the 
recipients of many awards and 
recognitions for their participation 
in the development of the system. 
Even last year, the American City and 
County Magazine presented its an
nual award to St. Louis for "outstan
ding achievement 1n urban 
leadership and technical in
novation." The project has been dis
cussed at many symposiums and 
seminars including in the Soviet 
Union. Several other urban areas in 
the world are exploring the possibili
ty of constructing such a system for 
their own use. However, all are 
awaiting the outcome of the St. Louis 
experience. 

The abandonment of the project in 
St. Louis could set a dangerous prece
dent. It is sorrowful that an economic 
rather than a technical setback has 
caused the stoppage of the project. 
Certainly the engineers involved in 
the project have done their jobs well. 

A LITTLE HOPE 

However, there is a glimmer of 
hope for the project. When the an
nouncement of the abandoning of the 
project was made, Union Electric said 
it would reconsider its decision if a 
viable alternative to its capital invest
ment in the project were presented. 

St. Louis Mayor John Poelker and 
St. Louis County Supervisor Gene 
McNary have proposed that the Bi-

State Development Agency collect the 
area's trash, ship it to Labadie, and 
process it for burning. Union Elec
tric's only obligation would then be 
to burn the material in its boilers. 
The involvement of Bi-State in this 
arrangement would reduce Union 
Electric's financial involvement for 
capital by 95 percent of the total cost. 
Under such an arrangement, Bi-State 
could issue bonds which would be 
paid off by revenues generated from 
scrap metal sales and the collection of 
dumping fees from haulers. 

Ideally, such an arrangement is un
necessary. The assumption of the 
waste disposal problem of the entire 
metropolitan area by a private utility 
is a good will gesture without equal. 
Union Electric could not ask for a 
better way to demonstrate to the 
public that it is interested in the well 
being of its customers. It would also 
demonstrate to the public that after 
the divisive campaign waged by 
Union Electric against the supporters 
of Proposition 1, Union Electric was 
willing to accept its defeat. 

The continuation of SWUS was not 
actually made an issue in the cam
paign. Most supporters of Proposi
tion 1 saw it only as a possible means 
to stop or slow construction of the 
Callaway County facility. 

Regardless of whether the arrange
ment with Bi-State is necessary for 
the continuation of the project, I 
hope Union Electric will reconsider 
its decision and recontinue SWUS. 
Many hopes are riding on the project. 
In this time of diminishing natural 
resources, many of which will be 
reclaimed by SWUS, and the in
creasing waste disposal problems fac
ed by many urban centers, SWUS is a 
keystone to further development in 
this crucial area. The final abandon
ment of SWUS would have far 
reaching consequences, not only in 
the St. Louis area, but everywhere. 

The reopening of the Solid Waste 
Utilization System project by Union 
Electric would be for everyone's gain, 
including Union Electric's. 

-Albert Lin 
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ENGINEERING AND LAW 

ENGINEERS AND LIABILITY 

Mr. Sawyers is engaged in the 
private practice of law at St. Joseph, 
Missouri. He graduated from the 
Missouri University School of Law at 
Columbia, Missouri in 1962. He has 
served as a special assistant to the At· 
torney General of Missouri and is a 
member of the Probate and Trusts 
Committee of The Missouri Bar. 

What does being liable mean? 

To an engineer, or the corporation 
he works for, being liable means he is 
obligated, responsible, or answerable 
to make satisfaction or compensation 
to a plaintiff because of an alleged 
breach of duty by the engineer or his 
corporate employer. We might say if 
one is negligent in what he does and 
that negligence causes injury to 
someone, the one negligent may be 
liable to the one injured. 

Can you give me some historical 
background? 

Yes, in the development of the law, 
one initially was liable only for inten
tional wrong doing. But then case law 
developed that those that held 
themselves out as competent to the 
public such as carriers, innkeepers, 
and we might add engineers, were 
liable, for the public was entitled to 
rely on these groups for proper ser
vice. In many instances none of these 
groups acted intentionally to harm 
anyone, but they did act negligently 
and harm resulted. Initially the con
duct complained of were positive acts 
which we call misfeasance rather 
than nonfeasance or failure to do 
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what one should have done. I think 
negligence cases really began to 
develop as result of the industrial 
revolution and, between say 1820 and 
1830, because of new types of services 
and machinery that were being 
developed and put upon the market 
for the public by engineers and 
others. 

When you say an engineer or a 
company he works for may be liable 
for negligence, what does that 
mean? 

Generally we are saying that the 
engineer or the company he works for 
has a legal duty to act as a reasonable 
man under the circumstances. In 
other words he has a "duty of due 
care" and that when he has breached 
that duty and it is the actual and 
proximate cause of some injury or 
damage that has resulted, then he is 
liable because of his negligence. 

What is that "duty of due care" for 
liability due to negligence? 

The law says that each of us must 
act in the manner an average 
reasonable man would act in the 
same or similar circumstances. So as 
you see the law creates an ideal objec
tive person against whom our acts are 
to be judged by. If one doesn't 
measure up, one is negligent and 
liable. 

How does this apply to engineers? 

The above standard applies to 
everybody, but an engineer, in the 

law, is considered an expert and when 
he conducts his engineering work, he 
is expected to conduct himself as an 
expert with his special skills. 
Therefore, the law holds him to the 
standard of the average reasonable 
man, under the circumstances, and 
his expertise is considered one of the 
circumstances. In other words a 
layman drawing up blueprints for a 
bridge might be held to a different 
standard than an engineer, compe
tent in that area, because the former 
is not an expert whereas the latter is. 
To quote a case in point, Cowles vs. 
City of Minneapolis 151 N.W. 184 at 
page 185, the Court said "Plaintiff 
was an engineer and was employed as 
such. In performing the work which 
he undertook, it was his duty to exer
cise such care, skill and diligence as 
men engaged in that profession or
dinarily exercised under like cir
cumstances." 

To whom does the engineer or the 
company he works for owe this duty 
of care? 

I would say that since the land
mark case of Palsgraf vs. Long Island 
Railroad Company, 248 N.Y. 339, the 
majority of jurisdictions say that 
your duty of care is owed to anyone 
who suffers injuries because of your 
breach of duty if your breach of duty 
was the proximate cause of the in
juries, even if the results could not be 
foreseen, but there is a minority view 
which limits liability only to injuries 
that were proximately caused which 
could be foreseen by a reasonable 
person, under the circumstances. 
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Then doesn't everyone, including 
engineers, act under a great deal of 
risk? 

Under negligence law the risk of 
harm to others is always weighed 
against the value of one's act, and in 
one sense the element of risk in doing 
anything is always there. But I don't 
believe the law requires perfection. 
For instance, an engineer in building 
a bridge can anticipate all kinds of ac
cidents that might take place upon 
the bridge, but he is not required to 
build an accident-free bridge. But he 
may be required to include in his 
plans guard rails and lights for those 
walking across it or a warning sign as 
to the limits as to tonnage (See 
Stephani vs. City of Manitowoc, 62 
N.W. 176). 

What if an engineer offers his ser
vices for free? 

Even though he receives no com
pensation or offers his expert services 
free he is still held to act with that 
engineering knowledge and skill 
usually had by engineers in the 
profession in good standing perfor
ming services of the same nature un
der the same circumstances, so that 
he would be liable if he breached that 
duty and injury or damages resulted. 

What is legally considered as the 
risk involved in one's conduct? 

One confronted with breaching a 
duty may contend his actions were 
justified under the circumstances, in 
which case the law weighs the utility 
of the conduct against the extent of 
the risk created by that conduct. Now 
the conduct may have great social 
value which the law recognizes, and it 
may achieve a good end and the law 
would consider what alternative 
methods could be used to achieve 
those ends and the risks involved 
with them. On the other hand the law 
will consider the social values that 
are being invaded by the defendants 
conduct, and the likelihood and ex
tent of injuries from such conduct. In 
weighing the utility of the conduct 
against the degree of risk, the law will 
determine whether the conduct was 
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justified and if it was then there is no 
liability. 

What if an engineer follows a 
theory or school of thought which is 
different from other engineers? 

The engineer is considered at law 
an expert, and of course experts do 
not always agree. If an engineer 
follows a theory or school of thought 
different from other engineers, the 
Courts will not decide which theory 
or school of thought is right, but the 
engineer's conduct in question will 
be measured by those principles of 
that theory or school he professes. Of 
course the theory or school of 
thought must be acknowledged as 
legitimate and with its recognized 
principles and not just one's odd ball 
beliefs or the contentions of a 
charlatan. 

Do the licensing statutes affect 
ones duty? 

The duty required, by either 
statute or case law of engineers, may 
be changed by defining what care 
must be used. But as to licensing, it 
appears professional groups and the 
public are concerned that those who 
hold themselves out to have a certain 
expertise meet some minimum stan
dards for the protection of the in
tegrity of the profession and of the 
public. Licensing laws as they apply 
to professional persons, are the gran
ting by a governmental unit of the 
privilege of practicing the defined ex
pertise one claims. The license that 
one has then may indicate the exper
tise one has, so that one, as a 
minimum, must act with the 
reasonable care of others qualified in 
that same expertise. With the 
specialization that is required in 
every profession today, each profes
sion and the public is concerned that 
those holding themselves out to be 
able to do certain things are qualified 
to do them. The professions 
themselves have a vital interest in 
determining minimum standards 
that should be required for one 
within their profession in perfor
ming any kind of work related to that 
profession. 

We have been discussing the 
basis of liability of an engineer 
because of negligence, which you 
have said is a legal duty which has 
been breached, but what about the 
manufacturer of goods who has 
engineers working for him? 

Historically the manufacturer of 
goods was liable for injuries resulting 
through their use by those who the 
Courts found had a "privily of con
tract" with the manufacture. The 
manufacturer, of course, was a 
wholesaler, so his products went 
through middlemen, so that the final 
buyer, having no legal relationship 
with the manufacturer could not 
recover because of injuries received 
from poorly manufactured goods. 
This was qualified by later cases 
holding that if the manufacturer 
knew that his goods were dangerous 
he then owed a duty of care to warn of 
that danger, and if he doesn't he is 
liable even without a formal 
relationship or contract to the ul
timate buyer. 

May one have a liability because 
of a warranty? 

Yes, there may not only be liability 
for a tort such as negligence, there 
may be liability based upon a con
tract action of breach of warranty, 
which generally means that the ul
timate buyer who receives defective 
goods may not recover because there 
is no privily of contract between him 
and the manufacturer. I should note 
though that the privily requirement 
is being abandoned in some jurisdic
tions so that the ultimate buyer even 
without privity can recover on the 
basis of a breach of warranty. 

How does this affect the question 
of negligence? 

As you recall, in negligence cases, 
we are interested in establishing a 
duty and a breach of that duty 
whereas, if we allege a breach of 
warranty as a basis of liability, we are 
almost imposing a strict liability 
upon the manufacturer of goods. If 
the goods turn out to be defective, the 
warranty is breached and the 
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manufacturer is liable regardless of 
what care he used in the manufac
turing of the goods. As you can see 
the manufacturer in essence becomes 
an insurer as to the quality of the 
goods he makes, regardless of who 
uses them, particularly when we 
eliminate the privity requirement. 

What are the usual defenses to a 
charge of negligence? 

The defendant may show that he 
had no duty to the plaintiff or that if 
he had a duty he did not breach it, or 
that the plaintiff was contributorily 
negligent, and so can not recover or 
perhaps that the plaintiff assumed 
the risk, or the alleged negligence was 
not the proximate cause of the 
damages or injuries alleged. 

You mentioned strict liability, 
would you further explain that? 

Yes, up to now we have spoken 
about negligence based upon es
tablishing a duty of care and breach 
of that duty, but either by legislation 
or case law, liability can be imposed 
simply because the injury or harm 
happened regardless of whether 
anyone was at fault. One may say that 
under strict liability the policy of the 
law is that the injured party is en
titled to damages even though the 
defendant may be completely free of 
any fault and may have exercised all 
the due care a reasonable man under 
the circumstances may have exer
cised. 

If one is without fault why is one 
nonetheless held liable? 

I believe that it is a reflection of 
some Courts' and legislatures' con
cepts of social policy. In the usual 
situation a manufacturer produces 
goods on the one side and on the 
other side someone is injured by the 
use of those goods, and the question 
is "who can bear the loss because of 
the resulting damages, the manufac
turer or the buyer of the goods?" 

Can you give us an example of 
strict liability? 

Yes, workmen's compensation is a 
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type of strict liability in that the in
jured workmen may recover even if 
his employer was not at fault and 
even though he assumed the risk of 
the employment or was contributori
ly negligent. Legislatures are saying 
that the employers are in a better 
position to pay for industrial ac
cidents, by obtaining insurance and 
then shifting the cost to the public at 
large by increasing the cost of their 
products. 

When does strict liability apply? 

Historically, it first applied to such 
situations as where a livestock man 
allowed his livestock to go onto 
another's land causing injury. It 
developed also where one has a 
dangerous operation upon his land, 
or is engaged in a high risk business, 
such as manufacturing explosives or 
operating a blasting business. 

What duty does one owe to others 
then? 

Unlike a negligence case where the 
care must be that of a reasonable per
son under the circumstances, under 
strict liability the duty is an absolute 
one so that one is liable if harm 
results from the activity. 

Are there any limitations as to 
strict liability? 

Historically, the Courts have 
limited recovery only to those who 
were injured which a reasonable man 
under the circumstances would have 
foreseen a risk of harm to by one's 
conduct, and the injury or harm 
must be the kind that could be an
ticipated. 

Are there, in your opinion, any in
teresting developments in the field of 
liability? 

Very much so, and I suppose 
because of the interest that has 
developed in the last few years in con
s um er 's rights and consumer's 
political influence. What seems to be 
developing is that manufacturers of 
products, in more and more cases, are 
being held liable under the strict 
liability doctrine. 

Can you give us some examples? 

I read in the paper recently that a 
manufacturer of a bench saw 
delivered it to the Navy some twenty
nine years ago, at which time it had 
all the safety equipment on it. Later 
the Navy sold it as surplus, and a 
dealer rebuilt it without the safety 
features and re-sold it. A worker us
ing the rebuilt saw was reported to 
have recovered fifty thousand dollars 
in damages from the original 
manufacturer. In another case a 
young man had purchased a T-shirt 
which had met the flame proof stan
dards of the government and the in
dustry at large. Nonetheless, when 
the young man climbed a utility pole 
and the shirt touched a power line, it 
ignited, and it was reported that he 
recovered a hundred-and-forty
thousand dollars in damages from 
the manufacturer of the T-shirt. 

What are some of the effects of 
imposing strict liability? 

One can obtain liability insurance 
or al least try to. But rates are based 
upon the risk that is being insured 
against, so that as Courts in some 
jurisdictions apply the concept to 
new areas of business the risk 
becomes greater for that business. ln
su rance rates go up and the cost is 
passed on to the buying public of the 
goods. I suppose some businesses may 
cease because of the increased costs. 

Is the concept of strict liability be
ing extended? 

I believe that there is a trend to im
pose strict liability, regarding 
production of goods. The number of 
claims, the amount of damages per 
claim, and insurance premiums are 
all greatly increasing. 

Would you make a final comment? 

All of us, whether as consumers, 
professional persons or concerned 
citizens have a great deal at stake in 
the question of the liability of 
engineers and the products they help 
produce. The answers we come up 
with, I believe, will profoundly affect 
us all not only in an economic sense 
but in our striving for professional 
competency and justice in general. 
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METRIC CONVERSION
RIGHT ON TIME 
by Ed Acheson 

The issue of metric conversion in 
the United States has been a long and 
drawn-out battle which has resulted 
in recent legislation initiating the 
change. This change has been 
generally accepted, and there are 
some who even believe that the 
United States is far behind the times 
and has been dragging its feet in this 
area. However7't.he viewpoiQ'n.ha~we 
l re late jumping onto the metric f and wagon is incorrect, because not 

ntil the. world trade market bee 
redominantly metric. and 
usin~. sector took an active ro 

he ~nv~rsion, could the chan 
he metric system have begun 

ly. 
. tric tystem h~ J>ee· in e 

time, Frederick Halsey, editor of 
American Machinist (and, later, com
missioner of the American Institute 
of Weights and Measures), attacked 
the integrity of the Congressmen who 
supported the bill. Even though polls 
showed that the bill still had a ma
jority of votes in Congress, it was 
withdrawn to give its supporters time 
~o e~pliln i'fto tn~ public andTo firr
rect the misconceptions that llalsey 

created. By the time the hill was 
troduced, jts opponents had es-

lished a strong lobby supported,. by 

920, the; 
port trade· showed 

d. trade had Jong 
g the English 

mostly nn• . 
es one of 

counti'ies us~d E 'nglh 
tneasuiements, 37,5.% used mettic 
me~urementt1., and 14.()~ used other 

sfems. 0£ th~e countries the 
1ted States tratie disttihution was 

,1% with English syst~ cottt\l.ries, 
and 43.4% with Metiio. system coun
tries. 'From these'tip~ tb.e conclu-

• sion was draw:Jl that.the tJnited.States 
ted. John Quincy .Adams ~ woo1M6se some of its ·• trade if th~ 

orsed the m t i ,stem, but convedion was made. Howev~.~ &i.nc~ 

1
~:s:u:~g .• 'tg.} 0

ta.Jdr ~ l, y' c~•~•~t· ~ed:;i :S:;,t.
7es} ::=1: !~!;~;E :j~ ..... Europeans have been cbanpng to the 

suit. with foreign nations for the metric sy111tem sin<1e before Wedd 
ure establishment 0£ a uni£orm War ll, and it is now sq dominant4 
tem.._ _____________ ... that~ the E111:opP..an Com.mt.m-Mark.e 

In the early 1900's, Congress was insists on all-metric engineering for 
expected to pass a bill to adopt the all products being imported or ex-
metric system within government ported. Even in the past decade, two 
agencies, but recessed early. Before large countries, the United Kingdom 
they reconvened, the textile and shoe and Canada, have committed 
industries protested the bill because themselves to the change. With these 
of the conversion costs. During this legal barriers in the Common 
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Market, the United States stood to 
lose most of its trade if the decision 
had not been made to follow those 
"damn Europeans." 

Until now, business, the most im
portant influential sector of the 
economy, opposed the metric system 
and hampered its acceptance. In 
1902, the textile and shoe industries 
create« t e opposition-in ~ongtesSl 
and. ever since, business has b 
arguing that the conversion woul 
unnecessary, expensive, ·lengthy 
ineffeetive. It continually con:v 
'the. publie that the English 
was easier and more natural 
than the meti'i'-l •rslem, bu 
with . the pt~P. · · · · 

. . . n 

of J 
mettic 
than.t 

it 

a ju , 

• • 

ie n the .Engli1 
(the. exact oppq8ite. of. the vJe\v 
held earlier). 

Since.its innovation il\ . .Frau 
metric system has prov.en to 
better s,stcmi liecao.se ofita Ii 
and lo ical structure, Ev 
i e m· · 
world trade market and its subse
quent support by the business sector, 
there was no need for the United 
States to convert to this system. But 
now, with these necessary conditions 
satisfied, the time for the metric 
system in the United States has come. 
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ENGINEERING AND LAW 

PATENT LAW 

Elisha Gray invented the 
telephone. Actually, he was the 
almost-inventor. Both he and Alex
ander Graham Bell filed for patents 
on the same day, February 14, 1876. 
Gray's invention was "a new art of 
transmitting vocal sounds 
telegraphically" while Bell's was "an 
improvement in telegraphy." This 
case demonstrated the importance of 
diligence and proper records. Bell's 
application included a statement 
about using the voice as one way to 
initiate the vibration. Because of this, 
Bell was granted the patent. 

A patent is a legal document that 
describes and claims an invention. In 
a broader sense, it is a contract 
between the government and the in
ventor indicating that in return for 
public disclosure of the invention, 
the government will guarantee ex
clusive rights to the inventor for a 
specified number of years. The 
primary purpose of patent laws is to 
"promote the progress of science and 
useful arts" by encouraging dis
closure of inventions so the public 
may benefit by them. By granting ex
clusive rights, patent laws encourage 
risky investments in new processes or 
products. Without fear of immediate 
competition, the inventor can get a 
firm start in exploiting his invention. 
Patent laws also promote progress by 
stimulating competition. Issuing 
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patents is entirely a federal job, given 
to Congress by the Constitution. The 
government has been issuing patents 
since 1790 and printed patents since 
1869. First placed under the State 
Department, granting patents is now 
done by the Commissioner of Patents 
from the Patent Office in 
Washington D.C. 

The Patent Office issues patents to 
anyone, provided they meet certain 
requirements. The invention must be 
absolutely new. An invention is any 
process, mechanism, or product. A 
device that uses a new combination of 
old elements or processes is con
sidered an invention. However, sub
stituting similar or equivalent new 
elements or materials for old ones 
does not constitute an invention. 
Neither does changing size, degree or 
speed, adding or omitting parts, or 
making a device portable make it an 
invention .. Using an old process or 
machine for something entirely new 
doesn't make it patentable. Excep
tions always arise and it is up to the 
federal courts to decide these. One of 
these exceptions was Edison's light 
bulb. All Edison did was change the 
size of the diameter of the carbon 
filament of the light bulbs already in 
use. By changing it from 1132nd to 
1164th inch he increased the 
resistance four times. This changed 
the previous low voltage, high 

current light bulb to a high voltage, 
low current light bulb that lasted 
many more hours and was more 
economical in power line 
transmissions. 

A second condition that must be 
met seems rather obvious-the inven
tion must be useful. However, many 
inventions get rejected on this ac
count. Useful is defined in the ab
solute broadest sense to include 
anything operable or capable of 
producing a result. Toys, for in
stance, are considered useful in that 
they are "socially desirable." The in
vention must not have been known or 
previously used in the United States, 
nor described in any printed publica
tion. This includes college theses. 
The invention must not have been 
patented, even by the inventor 
himself, or described in any printed 
publication outside the United States 
more than one year prior to the 
application date. The subject matter 
of the invention must not have been 
in public use or on sale for more than 
one year after inventing. It is impor
tant, for litigation purposes if need
ed, that the invention must not have 
been abandoned. The invention must 
not be obvious to anyone with or
dinary skills in the subject area. In 
connection with th·e invention being 
absolutely new, it is only fair that the 
first applicant receive the patent. 
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A QUESTION OF PRIORITY 

If a later applicant can prove, by a 
sworn affidavit, that he invented the 
product before the first applicant's 
patent was issued, then the patent is 
revoked and reissued to the new 
applicant. Many times, two or more 
inventors apply for patents of nearly 
the same invention at the same time. 
They must then go through an in
terference suit. Interference is a 
"proceeding instituted for the pur
pose of determining the question of 
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priority of invention between two or 
more parties." The invention must 
first be determined patentable. Then 
the Examiner must determine any 
other patents pending of the same in
vention. He then notifies all parties 
involved and gets them to copy their 
claims, which are rarely worded 
similarly, if all parties are willing to 
contest priority. Claims are exactly 
that-what the inventor claims as his 
invention. In writing, these claims 
are like a deed when granted; a "deed 
to intellectual property." 

Three main facts must be establish-

ed before the patent is granted; who 
was first to conceive the idea, reduce 
it to practice, and first to file for a pa
tent. The burden of proof lies with 
the later applicant. If he can prove 
that he was first to conceive the idea, 
practice it and file for a patent, then 
the case is relatively simple, provided 
he didn't abandon it at any time. If, 
however, he was first to conceive the 
idea and reduce it to practice but last 
to apply for a patent, he may still get 
the patent if he can prove he did not 
suppress, conceal or abandon it. 
Delay in filing is not considered 
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proof of abandonment. On the other 
hand, if he was first to conceive the 
idea but last to reduce it to actual 
practice, he may still get the patent, if 
he can prove he diligently worked on 
it but just took longer. If not, the 
other applicant gets the patent. 

Patent law suits can become costly 
due to the technical nature of the in
vention, the abstractness of terms in 
the application, and the fact that a 
person's very business may rest on 
the outcome. Both parties suffer the 
expenses of the suit. Therefore, it 
serves the inventor well to decide if a 
suit is necessary. Patent infringement 
cannot be claimed on an invention of 
an expired patent. After 17 years, the 
invention is free for public exploita
tion. An inventor must take precau
tion in using or selling his invention. 
He may be infringing on an unex
pired patent or part of a more basic 
patent. His invention, per ~e, may be 
patentable but it also may be part of a 
larger product or process which is 
still under a live patent and thus sub
ject to infringement suits. 

QUESTION OF OWNERSHIP 

Does the inventor own his inven
tion? Only if he's independent and 
does not work for a company. An in
ventor is one who comes up with an 
idea, the solution to a problem, or 
one with extra skills who works on 
the invention. He is not always the 
owner. It is common in industries 
employing engineers and scientists 
that they are required to agree to 
"assign" all inventions to their 
employers. An assignment is a com
plete written description of the in
vention, selling it for consideration. 
It must sell total control of the inven
tion. An assignment signifies 
owner:ship. Although patents are 
issued in the inventor's name, the Pa
tent Office keeps a list of 
assignments. Without an assignment 
agreement, a company stands to lose 
considerable rights concerning 
patents obtained by employees not 
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specifically hired to invent. The com
pany may only get royalties from the 
inventor if the employer contributed 
time, money, or equipment to the 
project. Some agreements may re
quire assignments of inventions, not 
work related , made on the employee's 
own time with his own money and 
equipment. Some go still further, 
requiring assignments of inventions 
made after employment but conceiv
ed during or connected with employ
ment, given a reasonable time period. 
Conditions of the assignment provide 
for periodic payments to the inven
tor. The payments don't have to ab
solutely be predetermined, but may 
be based on gross or net receipts. 

When an idea for an invention first 
strikes, the engineer must take three 
things into serious consideration; 
writing a detailed description, show
ing it to someone who can unders
tand it and having him sign and date 
it, and actually completing the inven
tion in a workable form. This is why 
most engineers are required to keep 
daily or weekly records. By keeping 
notarized records, possibilities of pa
tent right losses are minimized and 
priority determinations are made 
easier. Letters, graphs, and pictures 
may also be added to the record book, 
but it is wise to sign, date and have 
witnesses sign them to indicate they 
are original material. Corrections can 
be made in the book, but by crossing 
out with one line and not erasing. 
The correction should be initialed 
and dated by the engineer and his 
witnesses. Signatures and witnesses 
for every piece of work seem to be 
time consuming and a nuisance, but 
they are about the only conclusive 
evidence in court in priority of inven
tion cases. A periodic check of record 
books by someone sufficiently skilled 
but not directly involved in the work 
is also needed. 

Many companies make separate 
written "disclosures of inventions." 
These are usually written, as a time 
saver, by the engineer himself, and 
sent to the company's patent depart
ment. The disclosure must be written 
in common language but detailed 

enough so someone of comparable 
skills would be able to practice the in
vention. After the disclosure has been 
filed, a patent lawyer researches to 
see if the invention might be paten-

·' table by searching for any "prior art" 
among already issued patents and 
literature. Determining the inven
tion is patentable, the inventor files 
an application with the Patent Office. 

The application has three main 
parts; a written description, labelled 
drawings, and the claims. The 
written description sometimes in
cludes any "closest" prior art to point 
out the differences from the inven
tion. It must be detailed enough so 
that a layman can practice or build 
the invention. If applicable, detailed 
drawings with described features 
should be included in the applica
tion. The claims, which are the 
hardest to write, are the most impor
tant. They must be broad enough to 
cover all possible ways of completing 
the invention. Non-essential items 
are omitted. The engineer must assist 
the patent lawyer with the claims for 
the lawyer may miss some alternate 
methods and jeopardize the inven
tion. Claims can be constantly chang
ed, if so desired, up until the patent is 
granted. 

The prosecution period is the time 
between filing and granting the pa
tent or rejecting the application. It 
can last for months and, not too un
commonly, for over a year. When the 
patent has been issued, the owner has 
the right to exploit it however he 
chooses. This may include licensing 
others to do so if he is unwilling or 
unable to do so himself. Exclusive 
licenses are those granted to only one 
company. After granting an exclusive 
license, the patentee cannot enter the 
market and exploit the invention 
hi ms elf. Under a non-exclusive 
license he can. A non-exclusive 
license can be granted to a number of 
people or companies. 

Making an invention is a more 
complicated process than one might 
initially imagine. As long as the 
procedure is known, the pros out
weigh the cons to obtaining a patent. 
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THE ENGINEERING SHOPS 

CHALLENGES AND OPPORTUNITIES 

By Dana Atkinson 

It has been said that there are no 
problems, only opportunities. If this 
is true, the engineering shops have 
much to offer the opportunity seeker. 
Five departments of the College of 
Engineering (mechanical, civil, 
chemical, agricultural, and elec
trical) have machine shops for 
fabricating equipment and devices 
(in addition, the engineering experi
ment station operates an electronics 
shop in the electrical engineering 
building), and they are all faced with 
a multitude of difficulties, ranging 
from outdated equipment to con
troversies over who should use the 
facilities. 

Each shop is under the control of 
its respective department which uses 
the facility to produce equipment 
and devices used in research, 
although shop personnel and equip
ment also serve in other ways, such as 
maintaining equipment and helping 
with student activities. Over their 
years of producing things for thing
oriented engineers, the shops have 
amassed a sizeable repertoire of un
usual accomplishments - probably 
enough to fill a lengthy volume. One 
memorable project-and a good in
dication of the capabilities of the 
engineering shops-was the construc
tion by the agricultural engineering 
department of the "high-wide 
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sprayer," an ungainly experimental 
farm machine that looked 
remarkably like a steel truss bridge 
on wheels. Built almost entirely in 
the agricultural engineering 
professional shop (the department 
also maintains a teaching shop), this 
self-propelled oddity was designed to 
straddle several rows in a field with 
no damage to crops during spraying 
and kept several machinists busy 
most of the summer of 1976. 

Occasionally, a shop project fills a 
need outside the College. John F. 
Uhlig, senior electronics technician 
and head of the electronics shop, 
started such a project when he work
ed from late one evening until three 
o'clock the next morning repairing 
an electronic wheel chair for a stu
dent in distress. Uhlig could not have 
known what he was initiating, 
because, although he soon discovered 
the surprising complexity of the 
modern devices, he did not discover 
until later the scarcity of facilities 
capable of repairing them. After the 
initial success, word spread rapidly 
that there was someone who could do 
the job, and the repair service has 
been booming ever since. The elec
tronics shop was granted a rare 
authorization from a large manufac
turer to repair their chairs under 
warranty, and during the 1974-1975 
school year, Uhlig and his crew 

repaired 278 of the machines for 
students and other Columbia 
residents saving them considerable 
cost and frustration. 

The accomplishments have not 
come without difficulty, however, 
much of which has been caused by 
worn and outdated equipment. 
Machine tools, like automobiles and 
refrigerators, wear with use, and 
worn machine tools can severely 
hamper a machinist's efforts to do ac
curate work. Also like automobiles 
and refrigerators, machine tools are 
continually redesigned with more 
and better capabilities, eventually 
rendering older models obsolete. But 
replacing worn and outdated equip
ment (of which our shops have an 
abundance) is supremely difficult for 
departments. Although each depart
ment receives an allottment from the 
College for equipment replacement 
and another entitled Equipment and 
Expenses, both provide insufficient 
funds to keep the expensive shop 
equipment up to date. Some relief 
comes from hourly charges on out
side jobs, but even these (a small frac
tion of the charges that would be 
found in a commercial shop) con
tribute too little to fill all the equip
ment needs. 

As a result, departments are forced 
to scramble for supplementary help. 
One tactic that was successful for the 
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The mechanical engineering shop (below), 
like its counterparts in other departments, 
is plagued with worn and outmoded equip
ment. A student (right) works in an ag
ricultural engineering shop course. How 
far must a department go to insure that 
student users are 11 safe? 11 

mechanical and aerospace engineer
ing department was the sale of old 
equipment. By significantly reducing 
the size of its shop in recent years and 
selling the resulting surplus equip
ment, the MAE department raised 
considerable funds for equipment 
replacement. Sometimes a company 
will donate equipment, but a prized 
source of inexpensive equipment is 
government surplus. Equipment 
used in government projects but no 
longer needed, is sometimes offered 
to departments for only shipping 
charges. The forklift in the MAE 
shop is one example of surplus equip
ment. 

From here, the techniques for ac
quiring equipment involve con
siderably more cleverness. They in
clude such maneuvers as raising 
funds through stealthy budgeting 
tricks to volunteering to test ex
perimental equipment, and a sur
prising number of shop tools are ac
quired through these less-advertised 
maneuvers. 

Some people around the College 
feel that the money difficulties of the 
shops are at least partially due to 
their fiscal arrangement. Each shop 
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is operated by its department from 
three separate funds (personnel, 
equipment and expense, and equip
ment replacement), and hourly 
charges assessed on jobs funded from 
outside the College. However, none of 
these sources is directly related to 
costs incurred by a shop in ac
complishing a given job. For in
stance, most salaries are paid from 
the personnel account and are deter
mined by the university administra
tion. The equipment and expense ac
count is intended to pay more 
departmental expenses other than 
the shops, such as travel and office 
supplies, and equipment replace
ment money is doled out by the 
College of Engineering administra
tion in response to annual equipment 
requests from the engineering 
departments which operate shops. 
Finally, hourly charges are deter
mined in a hazy process that College 
of Engineering officials are reluctant 
to define. 

Opponents of this indirect funding 
scheme would like to see the shops es
tablished as, what they call, "cost 
centers," where all shop costs, in
cluding equipment depreciation and 

salaries, are computed and applied to 
jobs on an hourly basis. They feel 
that this approach would bring more 
money to the shops than the present 
one, but some of their opponents 
argue that it would only result in a 
more complicated accounting 
procedure. For now, the old method 
survives, but the idea of cost centers 
is not dead. 

Another sore spot for some shops is 
the question of student use. Nearly 
everyone involved agrees that shop 
experience can be a valuable part of 
an engineering education, familiariz
ing students with various production 
techniques and teaching them to 
work with shop personnel. As a 
result, most engineering departments . 
allow their students to use shop 
equipment for which they are 
qualified if they are properly super
vised and are working on a bona fide 
College of Engineering project. The 
agricultural engineering department 
even maintains a student shop for use 
in its shop courses. (The mechanical 
engineering department had a 
similar arrangement until recently.) 
Some departments also require that a 
student be employed in the depart-
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ment to use the shop facilities. 
However, some departments are 

wondering how much qualification 
and supervision are required before a 
student can be called "safe." It takes 
many years and several mishaps for a 
machinist to learn to properly use a 
group of machine tools. Can a stu
dent learn in months or weeks? 
Nobody seems to know for sure. 

Another roadblock to student use 
of the shops mentioned especially by 
the mechanical and aerospace 
engineering department is the dis
traction imposed on professional 
workers. Although the MAE depart
ment strongly supports the idea of 
student use, they find that training 
and supervising students sometimes 
overburdens their already busy 
machinists. One proposal for dealing 
with this problem is the establish
ment of a student shop with a full 
time supervisor. It's an attractive 
idea, but it is also unlikely since shop 
funds are already so scarce. 

What, then, is the future of the 
engineering shops which have such 
an important mission but so few 
dollars? According to John C. Lysen, 
director of the engineering experi-
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A student employee in the electronics 
shop (below), and part of the chemical 
engineering shop. How long will the 
localized shop system last? 

ment station, they will continue to 
function, although perhaps not in 
their present form. One change in 
form that has been proposed several 
times and is still the subject of bitter 
debate is consolidation of the local 
shops into one central facility. 
Proponents of the consolidation 
plans maintain that the present 
fragmented system results in waste 
and duplication of machinery, a posi
tion that is easily verified by touring 
the shops. They feel that this is a 
financially irresponsible arrange
ment that would not be found in 
private industry and should not be 
tolerated here. 

However, there are many staunch 
supporters of the local shops, of 
which Dr. George Preckshot, chair
man of the chemical engineering 
department is one. Quite outspoken 
on the subject, Preckshot feels that 
the shops in an educational institu
tion have a special mission that can 
only be satisfied by the present 
system. He says that professors 
should have immediate access to shop 
facilities, so that they can have work 
done at a moment's notice. Not sur
prisingly, Preckshot also wants to 

(Photos by Dana Atkinson) 
keep policy decisions for the shop 
used by the chemical engineering 
department in his own office, and he, 
like others, believes that the activities 
of different departments are unique 
enough to warrant localized shops. 
Neither side of this controversy has 
given up, and there seems to be no 
resolution in sight. 

The engineering shops face a mul
titude of problems, but none is as 
great as the lack of strong central 
leadership. If bringing two . people 
together is likely to cause a disagree
ment, placing two professors under 
the same roof is bound to start a 
fight, and when a whole group of 
them gets together, the fight turns 
into a brawl. The many issues concer
ning the shops has caused endless 
bickering and infighting among 
much of the College of Engineering 
staff, and the result of so much tur
moil is that little has been ac
complished. Until all the factions are 
brought together and forced to work 
toward progressive solutions-as 
some have certainly attempted to 
do-the opportunity for better 
engineering shop facilities will be 
lost for all. 
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THE NEED FOR CAPITAL IMPROVEMENTS 

It may be ironic that one of the 
most dilapidated and depressed 
buildings on campus produces as 
many innovative students as the 
College of Engineering does. The 
Engineering Building is certainly not 
the most picturesque building on 
campus. Improvements on the 
College of Engineering are long over
due and the immediate future shows 
no signs of bringing help. The rooms 
are old, over crowded, and in poor 
condition. The library is small and 
constantly getting smaller with the 
influx of additional reading 
materials. Laboratory space is 
limited in both the Engineering and 
Electrical Engineering Buildings. In 
the Engineering labs, built almost fif
ty years ago, (1922-1936) the equip
ment is out-dated. The Electrical 
Engineering Labs have poor quality 
equipment in limited supply. The 
classrooms are filled to capacity and 
with increasing enroll~ent, they will 
continue to become overcrowded. 
Even the bathrooms in the Engineer
ing Building are in shambles and dis
graceful. Another computer terminal 
is needed in Engineering to aid in 
reducing the overcrowding of the 
E.E. terminal. The exterior should be 
improved much like what was done 
to the Art History building. The 
lounge in the Electrical Engineering 
building could use improvement; an 
atmosphere congenial to relaxation is 
non-existent. Also the Engineering 
building itself is in desperate need of 
a lounge. Currently the lounge is the 
hallway. Certainly capital im
provements are needed. 

Page 14 

By Mark Hypse And Jim Pulcrano 

Capital improvements to the 
engineering school at UMC have been 
virtually non-existent. Several 
classrooms have been repainted and 
some new lighting installed but 
beyond the most general 
maintenance there has been verv lit
tle. If there is a need, why hasn't 
anything been done? Money, or 
rather the lack of it is the principal 
reason. 

The total operating budget of the 
Columbia campus for the 1975-1976 
fiscal year is $170,404,657, of which 
the state appropriated $68,412,187. 
The College of Engineering operated 
on a budget of $2,822,836. Ninety-five 
percent of that money went towards 
salaries and wages. Only one-half of 
one percent went towards im
provements. An increase in this 
amount does not appear likely. The 
Five-Year Plan Yearly Summary for 
1978 1 ists several projects, none of 
which pertain to UMC's College of 
Engineering. Expenditures are 
planned for a Learning Resources 
Center at UMC with an estimated cost 
of $3,800,000. At UMKC there are 
plans for 7.7 million dollars to be put 
into a new physics and geosciences 
building. UMSL is getting ready to 
put 350 thousand dollars into a new 
mall. The plan also calls for UMR to 
remodel their chemistry building at 
an estimated cost of $585,000. 
Schweitzer Hall at Columbia is also 
to be remodeled at a cost of 
somewhere around one-half million 
dollars. 

The only bit of money found to 
have anv connection with UMC's 

Engineering Buildings is the $28,500 
requested for drawing up plans for 
new construction in the Engineering 
Building. It will cost approximately 
two million dollars to upgrade the 
laboratories, add classroom space, 
and expand the library. Whether this 
money will be appropriated or not is 
another question. The need is clearly -
there. Justification for spending 
money on the College of Engineering 
is also there. Graduates from the 
College of Engineering have nearly 
total placement in jobs. Enrollment 
increases every year, while the de
mand for engineers also rises. Ad
vancements in technology have been 
brought about by the school. Even in
du st r y has recognized the 
worthfulness of UMC's Engineering 
School as seen by their support of 
various programs and scholarship 
funds. 

All that remains is for the Board of 
Curators and the Missouri 
Legislature to find room for the 
College of Engineering in their 
budget. Capital Improvements are 
surely needed. It is a wonder that the 
quality of learning has not gone down 
vet. As classrooms become more 
crowded, and equipment more out
dated, a quality education may 
become hard to acquire. 

Those who make financial 
decisions regarding the University of 
Missouri should see that there is both 
need and justification for engineer
ing capital improvements. Money put 
into the College of Engineering today 
will be repaid with skilled engineers 
in the future. 
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Bet a little help from your friends 
at The Asphalt Institute. 

April 1977 

Send for your 
free reference 

library. 

The Asphalt Institute Library is a fact-packed set of reference 
materials you can use now in school, as well as later on the job. 
And it's yours free when you send us the coupon below. 

The Library will give you the facts-Full-Depth® (TA) asphalt 
paving is an energy-saver and a money-saver. With stage 
construction, for example, you can tailor your design for today's 
traffic, and plan to add more pavement strength in stages as traffic 
volume and weights increase. Asphalt is ideal for road overlaying 
and widening, too. The Library will tell you exactly why. 

Mail the coupon today. And get a little help from your friends at 
The Asphalt Institute. Absolutely free. 

r--------------------------
1 
I 

The Asphalt Institute 
College Park, Maryland 20740 

Please send me the helpful Asphalt Institute Library. Which I 
understand is absolutely free. Thanks, friends. 

NAME CLASS OR RANK 

---------------------·-----------------------------------------------------· 
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SCHOOL 

ADDRESS • •• • •••• •••••• •••••••••• • • • 

I CITY/ STATE/ZIP 

L-------------------------~ 
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DRINKING WATER 

The removal of potentially toxic 
organic chemicals from our drinking 
water is the most critical problem fac
ing major U.S. water utilities. 

This is the conclusion of water 
treatment plant managers respon
ding to a nationwide survey by the 
Research F ou ndation of the 
American Water Works Association. 

To ensure the reduction to safe 
levels of those contaminants in our 
water supplies, the following 
organizations have sponsored a $275,-
000 research project: the American 
Water Works Association Research 
Foundation, the U.S. Environmental 
Protection Agency, and fourteen ma
jor U.S. water utilities, including the 
Kansas City Water Department, Kan
sas City, Mo. They have combined 
their expertise in a large-scale 
research project to develop advanced 
methods for water treatment. 

This research, which is concerned 
with devising methods for the 
removal of a broad range of organic 
substances, will be a cooperative ef
fort by three Midwest universities: 

The University of Missouri
Columbia will design and build a 
water treatment pilot plant for in
stallation at the Kansas City Water 
Treatment Plant. It will be used to 
evaluate the ability of carbon and 
resin adsorbents to remove organics. 
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Iowa State University will perform 
the laboratory analyses of water 
samples from the fourteen major U.S. 
water utilities. 

The University of Illinois is respon
sible for conducting laboratory 
bench-scale studies of organics 
removal by activated carbon and 
polymeric adsorbents. 

Principal investigator for 
Missouri's part in this cooperative 
water research is Dr. John O'Connor, 
chairman of the department of civil 
engineering at UMC's College of 
Engineering. 

"I'm pleased that the Kansas City 
Water Department and the Missouri 
River were chosen for this project," 
he said. "The Kansas City water 
purification facility, which is actually 
six separate plants, is one of the 
largest and most efficiently operated 
in the country." 

He added that the concentrations 
of organic substances in the Missouri 
River are about average for U.S. 
waters. The Missouri River supplies 
not only Kansas City, but Jefferson 
City, St. Joseph, Omaha, and a 
number of smaller Midwest cities. 

Historically, this country's first 
drinking water standards were set by 
Congress early in this century. They 
were aimed principally at 
eliminating the spread of disease to 
the public through waterborne 
bacteria. 

"But our present concern," said 
O'Connor, "is that our water sources 

may contain some 50 organic con
taminants. Some of these organic sub
stances may persist in significant 
amounts despite our multi-stage 
treatment of drinking water by 
coagulation, sedimentation, soften
ing, recarbonation, fluoridation, and 
filtration ." 

He also pointed out that only two 
years ago it ·was discovered that the 
chlorine routinely added to disinfect 
municipal water supplies was reac
ting with naturally occurring organic 
substances to form chloroform and 
other chlorinated organic com
pounds. However, the quant1t1es 
found may not pose a significant 
health hazard. 

"But until medical evidence and 
proven criteria for water quality have 
been established, the water utilities 
and researchers will continue to look 
for ways to reduce not only 
chloroform but a full range of other 
organic compounds that might even
tually be identified as harmful." 

The sources of these contaminants 
are well known. They're in the dis
charges from agricultural runoffs, 
and in the waste products discharged 
into rivers and streams by industries 
and municipalities. 

"It's only recently," said O'Con
nor, "that sufficiently sensitive in~ 
strumentation has been available to 
detect and measure these undesirable 
compounds in trace amounts. 
They're still present, but only in a 
few parts per billion, which is not 
considered harmful. We'd still like to 
develop methods and materials that 
will enable us to remove chloroform 
and other potentially harmful 
organic substances in the event their 
concentrations increase. 

"Some of these substances are 
known carcinogens, while the exac! 
effects on people of some of the others 
are still unknown." · 

The UMC civil engineering 
researchers are also tagging some of 
the trace metals present in water 
supplies with radioisotopes. This lets 
them monitor the concentrations in 
water samples as they flow through 
special treatment stages in the 
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laboratory that are designed to 
remove these metals. Specific studies 
have been conducted on the removal 
from drinking water of cadmium, 
mercury (including methyl-mercury), 
selenium, and barium. 

What's worrying experts in 
medicine and water technology is 
that the expansion of our industries, 
along with the new substances they 
continue to synthesize, will make it 
increasingly difficult to continue to 
provide the public with safe drinking 
water. 

"And the difficulty is com
pounded," said Prof. O'Connor, 
"because the concentrations of toxic 
substances that we ingest by 
breathing and eating, when added to 
the presently acceptable amounts in 
our water supplies, could conceivably 
pose serious health problems." 

In addition to Prof. O'Connor, the 
UMC civil engineering research team 
members and their assignments for 
this project are: 

Prof. Henry Liu, design of the pilot 
treatment plant; and doctoral can
didates Diane Badorek and Leon 
Thiem, who will operate the pilot 
plant. 

GM COMES TO TOWN 

Ind us try interacts in various ways 
with the College of Engineering, 
from interviewing prospective 
graduates to funding research and 
scholarships, but rarely do they come 
to town just to talk and listen-no 
strings attached. But on February 24, 
three representatives from General 
Motors spent a whole day doing both. 
In a fast and well coordinated day, 
the General Motors emissaries were 
shuffled from engineering classrooms 
to an informal coffee hour followed 
by a luncheon with leaders of many 
of the College of Engineering's stu
dent organizations, College of 
Engineering faculty, University ad
ministrators, and several local 
businessmen; ending the day with a 
panel discussion with University 
students and faculty. 

April 1977 

Heavily billed as a "GM College 
Campus Forum" to discuss legal, 
technological, and social questions in 
the transportation industry, the un
derlying motive of the event was to 
promote industry-academia com
munication, and the College of 
Engineering went to great pains to 
see that it was a success. A number of 
handbills were posted and student 
organizations were asked well in ad
vance to encourage their members to 
attend. Several classes were cancell
ed, at least one with the prerequisite 
that sufficient class members attend 
the morning discussions, and an
nouncements were made through 
local television and newspapers. The 
effort generated good attendance at 
most sessions. 

The highlight of the day was the 
"Meet the Press' type panel discus
sion, moderated by Gregory D. Gib
son, Coordinator of Educational 
Relations Programs for GM's Public 
Relations Staff and a graduate of 
UMC's School of Journalism, where 
questions were directed to the 
representatives from an audience 
consisting of UMC students and a 
contingent of College of Engineering 
faculty members. Although atten
dance at this session was disappoin
ting, the men from GM were em
bro i I ed in some of the most 
provocative discussion of the day. 
Answering a charge that the 
American automobile industry was 
more concerned with styling changes 
than with more important con
siderations, Richard M. Donnelly, 
General Superintendent of Produc
tion at Chevrolet's Mound Road 
facility, countered that, since 1970, 
more money has gone to pollution 
control and improved fuel economy 
than to styling. 

Ronald F. Weaver, Engineering 
Administrator of GM's Environmen
tal Activities Staff added, "During 
the sixties, we were concerned with 
putting on fins and taking them off, 
but that has changed. Since 1970, 
there has been a minimum of styling 
changes on our cars." 

The representatives were quick to 
point out that General Motors' 

massive campaign to reduce the sizes 
and weights of their cars was a 
positive reaction to increased de
mand for more efficient automobiles, 
and was a typical decision of the 
demand-oriented industry. However, 
Donnelly expressed his belief that 
American motorists are less affected 
by the price of gasoline than by its 
availability. 

"When the Arabs turned off the 
tap and people were faced with long 
lines at filling stations, we couldn't 
give away the full size cars. However, 
now that gasoline is readily available, 
more and more people are deman
ding larger automobiles." 

There was considerable concern in 
the audience over pollution control 
and some suspicion of the auto in
dustry's efforts to curb it. Weaver, 
however, praised the industry's ef
forts, noting that installation of 
catalyctic converters has eliminated 
over ninety-five percent of the critical 
pollutants except nitrogen oxides 
from new car exhaust, and new con
verters will soon be installed to 
remove these, as well. 

Asked about the future of the 
automobile, Weaver made clear that 
General Motors expects personalized 
transportation rather than mass tran
sit to be predominant in the near 
future. He sees mass transit as too un
wieldy for sprawling population 
centers, and too expensive to be at
tractive. He did say, however, that 
mass transit will become more pop
ular in areas to which it is well 
suited, and that GM intends to play 
an active part in it. 

The overall atmosphere of this dis
cussion was similar to the tone of the 
whole day-brisk, friendly, and well 
organized-and the GM emissaries 
were impressed by the efforts of the 
College of Engineering in planning 
and executing the day's activities. 
Although there are currently no 
plans for more visits from other in
dustries, the presence during the day 
of an observer from Phillips 
Petroleum Company may be a sign of 
things to come. 
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UMC ENGINEERING FACULTY 

Dean William R. Kimel, College of 
Engineering, has been chosen by the 
American Nuclear Society 
Nominating Committee as its 
nominee for vice president/ 
president-elect for 1977-78. Members 
of the society will vote in early 
March. 

Prof. David L. Guell, department 
of civil engineering, is director of a 
$4,650 contract from the Office of 
Research Administration, Georgia 
Institute of Technology, entitled 
"Devise Analytical Procedures for 
Intercity Transportation and 
Development Planning." 

SHORT COURSES 

A one-week course, "Design Theory 
of Variable-Frequency-Controlled In
duction Motors," will he given May 
15-21 at the College of Engineering, 
University of Missouri-Columbia. 

It is for young engineers with 
design capability and potential; 
engineers recently given design 
responsibility; and engineers respon
sible for specifying hardware, super
vising designs, or providing applica
tion information. 

Instructors are Drs. Paul W. 
Franklin and Richard G. Hoft, UMC 
professors of electrical engineering. 

For further information: 
Engineering Conferences, 1020 

Engineering Building, University of 
Missouri-Columbia, Columbia, Mo. 
65201, telephone 314/882-3266, or 
Prof. Richard G. Hoft, Department of 
Electrical Engineering, UMC, 
telephone 314/882-3491. 

A computer relaying short course 
will he offered at the University of 
Missouri-Columbia, May 9-12, 1977, 
in the Lida Bell Perry conference 
room, Electrical Engineering 
Building. It is presented in coopera
tion with the University of 
Saskatchewan. 

The course objective is to 
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familiarize practicing engineers with 
recently developed techniques of 
computer relaying. 

Conventional protective relaying 
will he reviewed, and there will he 
laboratory demonstrations of electro
mechanical and solid-state relaying. 
There will also he discussions and 
laboratory demonstrations of new 
techniques that use small, inexpen
sive computers to detect abnormal 
operating conditions in transmission 
lines, transformers, and generators. 

Course emphasis will he on the 
computing hardware and soft-ware 
that implement detection techniques. 

The $195 course fee includes all 
conference materials and the May 10 
banquet. 

For additional information, con
tact: 

W.J. Thomas, 1020 Engineering 
(314/882-3266), or Lewis N. Walker, 
Electrical Engineering Building 
(314/882-3510), both of the College of 
Engineering, University of Missouri
Columhia, Columbia, Mo. 65201. 

NEW SCHOLARSHIP OFFERINGS 

A $10,000 scholarship fund has 
been established for the College of 
Engineering, University of Missouri
Columhia, by Mr. and Mrs. Glen J. 
Hopkins of Kansas City, Mo. Glen 
Hopkins earned a B.S. degree in 
engineering at UMC in 1930. 

The income from this gift will sup
port a fund designated as the Glen J. 
and Elma P. Hopkins Scholarship 
Fund in Civil Engineering. Begin
ning in the fall of 1978, it will provide 
$1,000 annually to a student chosen 
by the UMC dean of engineering. 

Priority will he given to students 
who graduated from either a Kansas 
City, Mo., or Plattsburg, Mo., high 
school and are pursuing studies at 
UMC in civil, sanitary, or en
vironmental engineering. Further 
priority will he given to students 
who, when they graduated from these 
high schools, had a parent employed 
by either the city of Kansas City or 
Plattsburg. 

The John A. & Elizabeth K. Epple 
Foundation Columbia, Mo., has es
tah li shed an annual $1,000 
scholarship in the College of 
Engineering, University of Missouri
Columhia. 

Called the Epple Scholarship, it 
will he awarded to "a financially 
needful student who shows every 
promise of becoming a graduate of 
the University of Missouri-Columbia 
with a B.S. degree in civil 
engineering." 

Recipients of this scholarship will 
he selected by a scholarship com
mittee. 

SCHOLARSHIP AWARD 

Mark A. Conrad of Ballwin, Mo., 
has been named recipient of the 
$3550 Wilson Concrete Research 
Scholarship for the 1977-78 academic 
year at the University of Missouri
Columhia. 

Conrad, who was awarded his B.S. 
degree in civil engineering at UMC in 
December, has returned to the 
Columbia campus for graduate study 
in precast, prestressed concrete con
struction. 

UMC's department of civil 
engineering offers a specialized 
graduate program in this area. The 
course of study is intended to develop 
high-quality young engineers who are 
capable of going directly into the 
precast, prestressed concrete industry 
as working engineers rather than 
engineering trainees. 

During his undergraduate years !lt 
the University of Missouri-Columbia, 
he was a member of Tau Beta Pi 
(national engineering honor society), 
served as treasurer of the student 
chapter of the American Society of 
Civil Engineers, was a member and 
secretary of Chi Epsilon (national 
Civil engineering honorary frater
nity), and was a member of the senate 
of UMC's Missouri Student Associa
tion. 
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THE SHAMROCK 

Contrary to popular belief, The Shamrock is not produced by little elves living 
in old tree trunks. The staff is, and always has been, composed entirely of stu
dents, primarily engineering students. The pay is not so hot (in fact, there is 
none), but the job is tremendously rewarding. Shamrock staffers graduate with ex
perience and insights that ordinary engineering students don't acquire until much 
1 ater. 

From left to right: Professor James Beauchamp, faculty advisor; Bill Britt, 
incoming photo editor; Lorraine Schwartz, copy editor and typist; Russ Helling, 
graduating business and circulation manager; Susan Furgeson, incoming business and 
circulation manager; Jim Pulcrano, writer; Mark Hypse, writer; Albert Lin, in
coming editor. Not shown are: Dana Atkinson, graduating editor; Ed Acheson, out
going photo editor; Cindy Buchanan, writer; Kurniawan Antona, layout. 

(Photo by Dana Atkinson) 

SENIORS! 
If you will graduate this May, don't leave without The Shamrock! There 
is no better way to keep up with events at your alma mater. Send your 
permanent address, and a check for $4.00 (for one year) to: 

Alumnl Subscriptions 
Missouri Shamrock 
College of Engineering 
University of Missouri 
Columbla, MO. 65201 

Subscribe now and you won't miss our expanded coverage of 
ENGINEER'S WEEK 1977 in the October issue next year. 
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It pays to 
enroll in AFROTC 

The Air Force needs commissioned officers in 
the science and engineering areas. Many will enter 
active duty through Air Force ROTC. 

And you don't have to wait for graduation to re
ceive financial help. You can be paid as you earn 
your college degree. 

medical and dental care; recreational facilities; low 
cost insurance; commissary and exchange privileges; 
and more advantages. 

In return for the AFROTC scholarship or train
ing, you are expected to maintain a high level of 
scholastic excellence and agree to remain on active 
duty with the Air Force for a minimum of four years. 

A limited active-duty opportunity is also there 
Check the list of college majors. If yours is on 

the list, you could qualify for either a 2 or 3-year 
AFROTC scholarship that includes full 
tuition, books, all lab fees and $100 a • • 
month, tax free. Even without the Full Tu1t1on 
scholarship you can get excellent 

for highly qualified non-Air Force ROfC 
graduates. Graduates whose degree ap
pears on the list may apply for officer 
training. Successful ap2_licants will at
tend a 12-week Officer '!raining School 
located in San Antonio, Texas. Gradu
ates of the school receive an Air Force 
commission and are on the way to chal
lenging jobs as Air Force officers. 

Air Force ROTC training and the Lab Fees 
$100 a month tax-free allowance during 
thelasttwoyearsofc::ollege. . $100 a month 

U_pon graduat10n, you will be 
commissioned as an Air Force Reserve 
Officer and may be selected for extended active 
duty. As an active duty officer you will have the 
opportunity for a challenging, technical, responsi
ble job. There is also a chance for advanced education 
in your chosen field. And the pay and related bene
fits are excellent. You'll start with good pay and 
allowances; academic and technical training oppor
tunities; 30 days of paid vacation each year; free 

Check the list again and for more information 
visit your campus Air Force ROTC representative or 
your nearest Air Force recruiter. For more informa
tion or the name of an ROTC representative or Air 
Force recruiter send in the coupon or call toll free: 
800-447-4700 (in Illinois: 800-322-4400). When call
ing_please l?pecify your interest either in Air Force 
ROTC or Officer '!raining School. 

If your major is listed here, it could be worth a lot to you. 
Aeronautical Engineering 
Aerospace Engineering 
Architecture 
Architectural Engineering 
Astronautical Engineering 
Chemical Engineering 
Chemistry 
Civil Engineering 
Computer Technology/Science 
Electrical Engineering 
General Engineering 
Industrial Engineering 
Mathematics 
Mechanical Engineering 
Meteorology 
Nuclear Engineering 
Physics 
Space Physics Engineering 

r.----------------7 
I Am FORCE OPPORTUNITIES CENTER 2-EC-47 I 

P.O.BOXAF I PEORIA, IL 61614 I 
I I would like mo. re information on o_pportunities for Science I 

and Engineering students and graduates. I am interested in 

I (check one) Air Force ROTC __ ~ Air Force Officer Train- I 
ing School __ -

I Name ___________ _._,ex □ M OF I 
I (Please Print) I Address ___________________ _ 

I City ______ _,_,tate ZIP__ I 
I Date of Birth Phone number______ I 
I (Furnish college or high school information.) I 

College. ____ Major ____ Graduation date____ I 
I High Schoo _______ Graduation date______ I 

L----------------~ 
Air Force ROTC-Gateway to a great way of life .... 



~e're looking for 
engineers who know 
a great oppor~ity 
. when they see 1t. 

The more you know about the energy problem, the more you 
know that electricity is going to play a larger and larger part 
in helping solve it. . . . . 

Electric power 1s one of the greate~t opportumties m 
engineering today. 

And as the world's leading manufacturer of products . 
that generate, distribute and use electricity, General Electric 
can offer you opportunities that few other companies can 
match. 

At GE you might go to work on nuclear power 
projects. Or help manufacture nuclear fuels. We're 
a world leader in both areas. 

Or maybe help develop more efficient steam 
turbine-generators. Gas turbines. Combined_,,,5"-iol 
cycle plants. 

Or one day maybe work on one of 
of the new technologies. Like the 
fast-breeder reactor. Coal gasifi
cation. Battery storage for peak
ing power. Closed-cycle MHD 
power generation. 

And that's only energy. 
There are dozens of exciting 
fields at GE. 

You might make your 
future helping us build 
electric mass-transit cars. 
Or cleaner, quieter jet 
engines. Or electronic 
diagnostic medical devices. 
Or better kinds of plastics 
like our super-tough Lexan® 
resin. Or better kinds of light
ing systems. Like our Lucalox® 
street lamps that help reduce 
crime. GE is big in all kinds of 
areas you might not have 
known about. 

But a word about that 
word "big." At GE you 
don't have to worry about 
getting caught in a 
"bigness maze." We're 
not like some big com
panies. We're decen- . 

tralized. Into many strategic business 
units. 

Each one of these GE strategic busi
ness units has its own management and 

business objectives. 
What's more, since each business is 

part of GE, you have flexibility. If your 
work interests change, or you want to 

advance by learning a new field, we have 
many other businesses you can try. 

Sound interesting? Why not send for 
our free careers booklet? 

Just write General Electric, Educa
tional Communications, WlD, Fairfield, 
Connecticut 06431. 

Progress for People. 
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