


Air Force ROTC-G 
P.O. BoxAF 
Peoria, ll61614 

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

Nam~--------~~~~---------
(PLEASE PRINT) 

City ___________________ State, ___________ _ 

Zip ________ Phone ________ _ 

High School Graduation Date _____ Date of Birth ___ _ 

College Planning to Attend: {1 ), __________________ _ 

{2) _______ (3)1 __________ _ 

0 I desire immediate contact 



ALABAMA 

Auburn University, Auburn 36830 
Un1verstty of Alabama, Unrvers1ty 35486 
Samford UntversJty, BHmJngham 35209 
~ Jefferson State Jr College, Birmingham 

35215 (GMC only) 
+ lawson State Jr College, Birm1ngham 

35221 (GMC only) 
+ M1les College, Birmingham 35208 
+ Un1versJty of Alabama, BHmJngham, 

Untvers1ty Stat1on 35294 
+ Universtty of Montevallo, Montevallo 

35115 
Tuskegee Institute, Tuskegee 36088 
Troy State Un1vers1ty, Troy 36081 
Alabama State Un1versity, Montgomery 

36101 
+Auburn Univers1ty of Montgomery, 

Montgomery 36109 
+ Hunt1ngdon College, Montgomery 36106 

ARIZONA 
Unl'vers1ty of Arizona, Tucson 85721 
+ P1ma Commun1ty College, Tucson 85709 

(GMC only) 
Arrzona State Un1versJty, Tempe 85281 
"'t' Glendale CommunJty College, Glendale 

85301 (GMC only) 
+ Mesa Commun1ty College, Mesa 85222 

(GMC only) 
+ Phoenrx College, Phoenix. 85013 

(GMC only) 
~ Scottsdale Commun1ty College 85251 

(GMC only) 
Northern Ar~zona University, Flagstaff 

86001 

ARKANSAS 

Un1versity of Arkansas, Fayetteville 72701 

CALIFORNIA 

Callforn1a State Univers1ty, Fresno 93740 
Lo~~~4~arymount Un•vers1ty, los Angeles 

~ Cypress College, Cypress 90630 
(GMC only) 

+ East Los Angeles College, Los Angeles 
90022 (GMC only) 

+ El Cam1no College, El Camino 90506 
(GMC only) 

~ fullerton College, Fullerton 92634 
(GMC only) 

+ Los Angeles C1ty College, los Angeles 
90029 (GMC only) 

-.. los Angeles Harbor College, Wilmington 
90744 (GMC only) 

+ los Angeles P1erce, Woodland Hills 
91360 (GMC only) 

+ Los Angeles SW College, Los Angeles 
90047 (GMC only) 

+ Los Angeles Trade Tech College, 
Los Angeles 90015 (GMC only) 

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

+ Marymount Palos Verdes College, Palos 
Verdes Pen1nsuta 90274 

+ Mount St Mary's College, los Angeles 
90049 

+ Northrop 1nst1tute of Technology, 
Inglewood 90306 

+ Santa Mon1ca College, Santa Mon1ca 
30406 (GMC only) 

+ West Los Angeles College, Culver C1ty 
90230 (GMC only) 

San Jose State University, San Jose 95114 
Un•vers1ty of Cal1forn•a, Los Angeles, 

Los Angeles 90024 
Un1vers1ty of Southern California, Los 

Angeles 90007 
+Cal Lutheran College, Thousand Oaks 

9!360 
~Cal State University at Fullerton, 

Fullerton 92631 
+ Cal State University at Los Angeles, 

Los Angeles 90032 
+Cal State Un111ers•ty at Long Beach, 

Long Beach 90801 
... Cal State Un•vers•ty at Northr1dge, 

Los Angeles 91324 
..,. Cal State College, San Bernard1no 92407 
~ Cal State Polytecn College, Pomona 

91768 
+ Cypress College, Cypress 90630 (GMC 

only) 
+ East Los Angeles City College, Los 

Angeles 90022 (GMC only) 
+ El Cam1no College, El Cam•no 90506 

(GMC only) 
+Glendale Community College. Glendale 

91208 (GMC only) 
+ Long Beach City College, Long Beach 

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

90029 (GMC only) 
+ Los Angeles Harbor College, Wilmington 

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

Hills 91364 (GMC only) 
+ los Angeles sw College, Los Angeles 

90047 (GMC only) 
+ Los Angeles Trade Tech College, Los 

Angeles 90015 iGMC only) 
+ los Angeles Valley College, Van Nuys 

91401 iGMC only: 
+ Moorpark College, Moorpark 93021 

(GMC only/ 
..._ Northrop Institute of Technology, 

Inglewood 90306 
+ Mt. San Antonio College, Walnut 91789 

(GMC only) 
_._Occidental College, Los Angeles 90041 
+ Pasaaena C1ty College, Pasadena 91106 

fGMC only) 
... Pepperd1ne University, Los Angeles 

90044 
+ Un•versity of California, lrv1ne 92664 
+ Ventura College, Ventura 93003 

(GMC only) 
+West Los Angeles College, Culver City 

90230 (GMC only) 
+ Wh1ttier College. Whittier 90608 
San Diego State Un1versity, San D1ego 

92115 
-1- Point lama College, San Diego 92106 
San Francisco State Un1versity, San 

Francisco 94132 
_... C1ty College of San Francisco, San 

FranCISCO 94112 (GMC only) 
• Golden Gate Un1vers1ty, San Francisco 

94106 
+ Uniy of Cal. Hastings College of Law, 

San Francisco 94102 
+Lone Mountain College, San Francisco 

94118 
_... Univ of Cal. San Francisco 94122 

-+ Un1v of San Franc1sco, San Francisco 
94117 

University of California at Berkeley, 
Berkeley 94720 

_.. Cal State University at Hayward. 
Hayward 94540 

+Contra Costa College, San Pablo 94806 
(GMC onlyl 

... Diablo Valley College, Pleasant Hill 
94523 (GMC only) 

COLORADO 
Colorado State University, Fort Collins 

80521 
Un1vers1ty of Northern Colorado, Greeley 

80639 
Un1vers1ty of Colorado Boulder 80302 
• MP.tropol•tan State College, Denver 

80204 
+ Reg1s College, Denver 80221 
+ Un1versity of Colorado. Denver 80203 
"" University of Denver, Denver 80210 

And these are the schools 
where you'll find ir Force ~~.qmc@ 

CONNECTICUT 
Un•vers1ty of Connecticut, Storrs 06268 
+Central Connecttcut State, New Brttain 

06050 
+ Eastern Connecticut State, Willimanttc 

06226 

DISTRICT OF COLUMBIA 
Howard Untverstty, Washington 20001 
+ Amer1can Un•vers1ty, Washington 20016 
-.. O.C. Teachers' College, Wash1ngton 
200~9 

+ federal C1ty College, Washington 20005 
-.. Gallaudet College, washtngton 20002 
-+- Georgetown Un•vers1ty, Washington 

20007 
+ George Washtngton Universtty, wash· 

1ngton 20006 
+ The CatholiC University of America, 

Washington 20017 
+ Tr~n1ty College, Washington 20017 

FLORIDA 
Flonda State Un•versity, Tallahassee 32306 
+ Flor•da A&M Un•vers1ty, Tallahassee 

32601 
Un1vers1ty of Florida, Gainesville 32601 
Un1verstty of M1am1, P.O. Box 8164, 

Coral ~abies 331:!4 
4 M1am1-Dade Community College, M1am1 

33156 (GMC only) 
Embry-Rtddle Aeronaut1ca1 Un•verstty, 

Daytona Beach 32015 
Flortda Technological University, Orlando 

32816 
+ Lak.e·Sumter Commun1ty College, 

Leesburg 32748 (GMC only) 
+ Seminole Jun1or College, Sanford 32771 

(GMC only) 
-+· Valenc1a Commun1ty College, Orlando 

32811 (GMC only) 

GEORGIA 
Universtty of Georgia, Athens 30601 
Georg•a Institute of Technology, Atlanta 

30332 
+ Georg1a State Univers1ty, Atlanta 30303 
+ Morehouse College, Atlanta 30314 
'~" Southern Tech, Manetta 30060 

Valdosta State College, Valdosta 31601 

HAWAII 
University of Hawaii, Honolulu 96822 
+ Chamtnade College at Honolulu, 

Honolulu 96816 

IDAHO 
Un1vers1ty of Idaho, Moscow 83843 

ILLINOIS 
Bradley Un1versity, Peona 61606 
Un1vers1ty of lllino1s, Urbana 61801 
t- Parkland College, i,;hampa•gn 61820 

(GMC only) 
IIIJnO!S ln~utute of Technology, Cll1cago 

60616 
+ Ch1rago Kent College of Law, Ch1cago 

6060b 
... Elmhurst College, Elmhurst 60126 
t- John Marshall Law School, Ch1cago 

60604 
"" Kennedy-K1ng College, Ch•cago 60621 

(GMC onlyl 
"" Lew1s Unn;ersity, Lockport 60441 
+ Loop College, Ch•cago 60601 (GMC only) 
t Malcolm X College, Ch•cago 60612 

(GMC only) 
• Mayfa~r College, Ch1cago, 60630 (GMC 

only) 
• Ol1ve·HJ~vey College, Ch1cago 60028 

(GMC onlyJ 
+ Sa1nt Xav1er College, Ch1cago 606~5 
+ Southwest College, Ch1cago 60652 

(GMC onlyl 
+ Tnton College, R1ver Grove 60171 

iGMC only) 
+ Un1vers1ty of lll1nois at Ch1cago C1rcle, 

Ch1cago 60680 
• Wr~ght College, ChiCago 60634 (GMC 

only) 
Southern 1111no1S ' 1 :-o~vers1ty, Carbondale 

62901 
Southern IllinOIS Univers1ty at Edwards

Ville, Edwardsville 62025 
-+ Belleville Area College, Belleville 62221 

(GMC only) 
+ McKendree College, lebanon 62254 
Parks College, Cahok1a 62206 
..,. Harns Teachers' College, St. Louis, 

MISSOUri 63103 
• St. Lou1S Un1vers1ty, St. Lou•s, M1ssouri 

63108 
... Un1vers1ty of M1ssouri at St. Louis, 

MISSOUri 63121 
-+ Wash1ngton Un•vers1ty, St. Lou1s, 

MISSOUri 63130 

INDIANA 
lnd1ana Un•vers•ty, Bloomington 47401 
Purdue Un1versl!y, Lafayette 47906 
Un•vers•ty of Notre Dame, Notre Dame 

46556 
.... Holy Cross Jun1or College, Notre Dame 

46556 (GMC only) 
..- lnd1ana Untvers1ty at South Bend, 

South Bend 46615 
• SL Mary's College, Notre Dame 46556 

Un1vers•ty of Evansv1lle. Evansv1lle 47702 
+ lnd1ana State Un1vers•tY of Evansville, 

Evansville 47712 

IOWA 
Coe College, Cedar Rapids 52402 
+ Kirkwood Community College, Cedar 

Rap1ds 52406 (GMC only) 
+ Mount Mercy College, Cedar Rapids 

52402 
Iowa State Un•vers1ty, Ames 50010 
· Drake Un1vers•ty, Des Moines 50311 
Un1vers1ty of Iowa. Iowa C•tY 52242 

KANSAS 
Kansas State Un1vers1ty, Manhattan 66506 
W1Chlla State Univers1ty, W1Ch1ta 67208 
The University of Kansas. Lawrence 6604~ 
Washburn Un•versity, Topeka 66621 

KENTUCKY 
University of Kentucky, Lexington 40506 
+ Georgetown College, Georgetown 40324 
+ Kentucky State Un1vers1ty, Frankfort 

40601 
+ M1dway College, M1dway 40347 (GMC 

only) 
+ Transylvania University, Lexington 40508 
UniversitY. of louisville, L?ulsville 40208 
+ Bellarm•ne College, LouiSVIlle 40205 
+ lnd1ana Univers1ty, Southeast, New 

Albany, Indiana 47150 
.f Jefferson Community College, LOUISVille 

40201 (GMC only) 
+ louisville Presbyterian Theological 

Seminary, louisville 40205 
+Southern Baptist Theologtcal Seminary, 

lOUISVille 40206 
' Spalding College, louisville 40203 

LOUISIANA 
Louisiana Tech University, Ruston 71270 
Lou1S1ana State u_ and A&M College, 

Baton Rouge 70803 
--+ Southern Un1vers1ty & A&M System, 

Baton Rouge 70813 
Gr~mbl•.ng College, Grambl1ng 7_1245 
Un1vers•ty of Southwestern Lou1S1ana, 

Lafayette 70501 
Tulane University, New Orleans 70118 
+Dillard University, New Orleans 70122 

+Holy Cross College, New Orleans 70114 
+ Lou1s1ana State Un1vers1ty at New 

Orleans, New Orleans T0112 
+ Loyola Umvers1ty of New Orleans, 

New Orleans 70118 
-+ Southern Univers1ty in New Orleans, 

New Orleans 70126 
+ Xav1er Un1vers1ty of louisiana, New 

Orleans 70125 
Nicholls State University, Th1bodaux 70301 

MARYLAND 
Un1versity of Maryland, College Park 20742 
Un1vers1ty of Maryland, c.astern Shore, 

Pr1ncess Ann 21853 
+ SaliSbury State College, SaliSbury 21801 

MASSACHUSETTS 
College of the Holy Cross, Worcester 01610 
+ Assumpt1on College, Worcester 01609 
+ Worcester State t.:ollege, Worcester 

01620 
lowell Technological Institute, Lowell 

01854 
+ Anna Maria College, Paxton 01612 
+ Assumption College, Worcester 01609 
-.. Becker Jun10r College, Worcester 01609 
(~MC only) . 

+ Clark Un1vers1ty, Worcester 01609 
+ Le1cester Jun1or College, Le1cester 

01524 (GMC only) 
+ Lowell State College, lowell 01850 
+ Qu1nS1gamond Cc;nmun1ty College, 

Worcester 01606 (GMC only) 
+ worcester Jun1or College, Worcester 

01608 (GMC only) 
+Worcester Polytech lnst1tute, Worcester 

01609 
+ Worcester State College, Worcester 

01602 
Massachusetts Institute of Technology, 
Cambr~dge 02139 

Un1vers1ty of Massachusetts, Amherst 
01002 

MICHIGAN 
M1ch1gan State Universlly, East Lansing 

48823 
+ Lans1ng Commun•ty College, Lans1ng 

Th:8J~~~~~s~t~ ~? 1 lJ1ch1gan, Ann Arbor 
48104 

+ Eastern M1ch1gan Un1vers1ty, Yps11ant1 
48197 

+ Un1vers1ty of Michigan, Dearborn, 
Dearborn 48128 

1 western M1ch1gan Un•vers•tY, Kalamazoo 
49001 

M1ch1gan Technological University, 
Houghton 49931 

• Suom1 College, Hancock 49930 (GMC 
only) 

MINNESOTA 
The College of St. Thomas. St Paul 55105 
.. Augsburg College, M1nneapoi!S 55404 
1 College of St. Cather.ne, St. Paul 55105 
~ Maca lester College, St. Paul 55106 
• St. Olaf College, Nortllf1eld 55057 

Un1vers1ty of Mtnnesota. M1nneapoi1S 
55455 

Un1versJty of M•nnesota at Duluth, Duluth 
55812 

'College of St. Scho!ast•ca, Duluth 55811 
-t Un•vers1ty of W1scons•n at Super1or, 

Supenor, Wtsconsin 54880 

MISSISSIPPI 
M•ss•ss•PP• State Un•versity, State College 

39762 
Un•vers1ty of MISSISSIPPI, Un•vers•ty 38677 
Un1vers1ty of Southern MISSISSippi, 

Hatt1esburg 39401 
+ W1lltam Carey College, Hatt•esburg 

39401 
MISSISSIPPI Valley State College, ltta Bena 

38941 

MISSOURI 
Southeast M1ssour1 State Un•vers•ty, Cape 

G1rardeau 63701 
Un1vers1ty of M1ssouri. Columbia 65201 
... Columbia College, Columb1a 6S201 
Un1vers1ty of M1ssour1 at Rolla, Rolla 

65401 

MONTANA 
Montana State Un•vers1ty, Bozeman 59715 

NEBRASKA 
Un1vers1ty of Nebraska, L1ncoln 68508 
+ Concordia Teachers College, Seward 

68434 
~ Nebraska Wesleyan Un1vers1ty, L•ncoln 

68504 
Un1vers1ty of Nebraska at Omaha, Omaha 

68101 
., Iowa Western Communtty College, 

Counc11 Bluffs, Iowa 51501 (GMC only) 

NEW HAMPSHIRE 
UnJvers•ty of New Hampshire, Durham 

03824 

NEW JERSEY 
Rutgers, The State University, New 

brunSWICk 08903 
t Brookdale Cornmun1ty College, l•ncroft 

07738 (GMC only) 
• Mercer County College, Trenton 08690 

(GMC only; 
..- Middlesex County College, Ed•son 08817 

(GMC only) 
+ Monmouth College, West Long Branch 

07764 
-+ Newark State College, Un1on 07083 
+ Reder College, Trenton 08602 
.- Somerset County College, Somerville 

08&76 (GMC only) 
.. Trenton State College, Trenton 08625 
' Un10n College, Cranford 07016 (GMC 

only) 
New Jersey Institute of Technology, 

Newark.07102 
_,_ Montclair State College, Upper 

Montclair 07043 
~ Wlll1am Paterson College, Wayne 07470 
Stevens Institute of Technology, Hoboken 

07030 
--1 Jersey C1ty State College, Jersey C1ty 

07305 
' St. Peter's College, Jersey C1ty 07306 

NEW MEXICO 
New Mexico State University, las Cruces 

88003 
+ Univers1ty of Texas at El Paso, El Paso, 

Texas 79968 
Un1versity of New Mexico, Albuquerque 

87131 
-+ Un•versity of Albuquerque, Albuquerque 

87120 

NEW YORK 
Cornell University, Ithaca 14850 
+ Ithaca College, Ithaca 14850 
+ SUNY College at Cortland, Cortland 

13045 
Syracuse University, Syracuse 13210 
+ LeMoyne College, Syracuse 13214 
1 lana College, New Rochelle 10801 

-+ SUNY. Col of Environmental Sc1ence & 
Forestry, Syracuse 13210 

+ Ut1ca Col of Syracuse University, Utica 
13502 

Rensselaer Polytechnic Institute. Troy 
12181 

t Albany College of Pharmacy, Albany 
12208 

r College of St. Rose, Albany 12203 

+ SUNY Empire State College, Saratoga 
Spr~ngs 12866 

+ Fulton; Montgomery Community College, 
Johnstown U095 (uMC only) 

+ Hudson Valley C\Jmmunity College, Troy 
12180 (GMC only) 

+ Immaculate Conception Seminary, Troy 
12180 

+ Jun1or College of Albany, Albany 12208 
(GMC only) 

+Russell Sage College, Troy 12180 
+ Schenectady County Commun•ty College, 

Schenectady 12305 (GMC only) 
+ S1ena College, Loudonville 1£211 
+ Sk1dmore College, Saratoga Spr~ngs 

12866 
+ State University of New York, Albany 

12210 
+ Un1on College, Schenectady 12308 
Manhattan College, Bronx 10471 
+ College of Mount St. V1ncent, Riverdale 

10471 

NORTH CAROLINA 
Duke Un1vers1ty, Durham 27706 
-.. North Carol•na Central Un1vers1ty, 

Durham 27707 
Un1vers1ty of North Carolina, Chapel Hill 

27514 
North Carolina State Un1vers1ty at Raleigh, 

Raleigh 27607 
+ Mered1th College, Rale1gh 27611 
+ Peace College, Rale1gh 27602 (GMC only) 
-+ St. August1ne's College, Rale1gh 27611 
• St. Mary's College, Rale1gh 27611 

(GMC only) 
+ Shaw Un1vers1ty, Raleigh 27602 
East Caro11na Un•vers1ty, Greenville 27834 
-t P1tt Techn•cal Institute, Greenville 

27834 (GMC only) 
North Carol•na A&T State Univers1ty, 

Greensboro 27411 
+ Bennett College, Greensboro 27420 
+- Greensboro College, Greensboro 27420 
+ Gu11ford College, Greensboro 27410 
-+ H1gh Pon1t College, H1gh Po1nt 27262 
+ Un1vers1ty of North Carol•na, Greensboro 

27412 
Fayetteville State Univers1ty, Fayetteville 

28301 

NORTH DAKOTA 
North Dakota State Un1versity of A&AS, 

fargo 58102 
+ Conr.ord•a College, Moorhead, M1nn. 

56560 
+ Moorhead State College, Moorhead, 

M1nn. 56560 
Un•vers•ty of North Dakota, Grand Forks 

58202 

OHIO 
Bowling Green State University, Bowl1ng 

Green 43403 
.f Bowl1ng Green State University, 

F~relands Campus, Huron 44839 (GMC 
only) 

+ Un•vers•tY of Toledo, Toledo 43606 
Kent State Un•vers1ty, Kent 44242 
-+ Cleveland State Un1vers1ty, Cleveland 

44115 
M1am1 Un1vers1ty, Oxford 45056 
lhe 01110 State Univers1ty, Columbus 43201 
_, OhiO Wesleyan Un1vers1ty, Delaware 

43015 
1 Otterbein College, Westerville 43081 

Capllal Un1vers•ty, Columbus 43209 
+ Columbus Tech Institute, Columbus 

43215 (GMC only) 
.. Oh10 Domin1can College, Columbus 43219 
Ch10 Un1vers1ty, Athens 45701 
The Un1vers1ty of Akron, Akron 44325 
Un•vers1ty of C•nc1nnat1. C•nc1nnat1 45221 
• Northern Kentucky State College, 

H'ghland He,ghts, Kentuc~.y 41076 

OKLAHOMA 
Oklahoma State University, St•llwater 

74074 
The Un1vers1ty of Oklahoma, Norman 73069 

OREGON 
Oregon State UnJvers1ty, CorvalliS 97331 

.... L1nf1eld College, Mclv1snnvllle 97128 
... Oregon College of E.ducat1on, Monmouth 

973ol 
+ W1llamette Un1versity, Salem 97301 
Un1vers1ty o1 Oregon, Eugene 97403 
.. N-orthwest Chnst1an College, Eugene 

97401 
Un•vers•tY o1 Portland 97203 
.. Clackamas Commun1ty College, Oregon 

c,ty 97045 (GMC only) 
_, Clark Commun•ty College, Vancouver, 

Washington 98663 (GMC only) 
• Concord1a College, Portland 97211 

(GMC only) 
.... Mt. Hood Commun1ty College, Gresham 

91030 (GMC only) 
+ Portland Commun1ty College, Portland 

97219 (GMC only\ 
+Portland State Un1versity, Portland 

97207 

PENNSYLVANIA 
Gettysburg College, Gettysburg 17325 
.., Mount St. Mary's College, Emmitsburg, 

Maryland 21727 
..- Sl11ppensburg State College, 

Shippensburg 172S7 
+ Wllsor College, Chambersburg 17201 
Leh1gh Un1verS1ty, Bethlehem 18015 
+ Allentown College of St. Franc1s Oesals, 

Center Valley 18034 
• Cedar Crest College, Allentown 18104 
+ lafayette College, Easton 18042 
+ Moravtan College, Bethlehem 18018 
..- Muhlenberg College, Allentown 18104 
~ Penn St-AIIentown, Allentown 18051 

(GMC only) 
The Pennsylvania State Univers1ty, 

Un1vers1ty Park 16802 
University of Pittsburgh, Pittsburgh 15260 
+Carlow College, P1ttsburgh 15213 
-+ Carnegie·Mellon Un1vers1ty, Pittsburgh 

15213 
+ Chatham College, Pittsburgh 15232 
+ Community College of Allegheny County, 

P1ttsburgh 15219 
-1- Duquesne Univers1ty, Pittsburgh 15219 
-+ Po1nt Park College, Pittsburgh 15222 
+ Robert MorriS College, CoraopoliS 15108 
Allegheny College, Meadville 16335 
.,.. Alliance College, Cambridge Springs 

16403 
-+· Ed1nboro State College, Edinboro 16412 
Grove City College, Grove Ctty 16127 
+ Slippery Rock State College, Slippery 

Rock 16057 
St. Joseph's College, Philadelphia 19131 
Wilkes College, Wilkes·Barre 18703 
+ Bloomsburg State College, Bloom~burg 

17815 
+ Keystone Junior College, La Plume 18440 

(GMC only) 
+ K1ngs College, Wilkes-Barre 18711 
+ Lackawanna Junior College, Scranton 

18503 (GMC only) 
t Luzerne County Community College, 

Wilkes-Barre 18711 (GMC only) 
+ Marywood College, Scranton 18509 
+ Misericordia College, Dallas 18612 
-t Penn State Univ, Hazleton Campus, 

Hazleton 18201 (GMC only) 
1 Penn State Univ. Wilkes·Barre Campus, 

Wilkes-Barre 18708 (GMC only) 
+ Penn State Univ, The Worthington 

Scranton Campus, Dunmore 18512 (GMC 
only) 

--1 University of Scranton, Scranton 18510 

PUERTO RICO 
University of Putrto Rico, Rio Piedras 

00931 
+ Bayamon Central University, Bayamon 

00b19 
+ Inter American University, San Juan 

00936 
+ Inter American University, Bayamon 

00619 
+ Un1v of Puerto Rico Bayamon Regional 

College, Bayamon 00619 
+ Univ of Puerto Rico Carolina Regional 

College, Carolina 00630 (GMC only) 
Univers1ty of Puerto Rico, Mayaguez 00708 
+ Univ of Puerto Rico Aquad1lla Reg1onat 

College, AQuadilla 00603 
+ Inter American Univ of Puerto Rico, San 

German 00753 

SOUTH CAROLINA 
Baptist College at Charleston, Charleston 

29411 
The Citadel, Charleston 29409 
Clemson Un1versity, Clemson 29631 
+Anderson College, Anderson 29621 (GMC 

only) 
+ Central Wesleyan College, Central 29630 
Un1vers1ty of South Caro11na, Columbta 

29208 
+ Bened1ct College, Columbia 29204 
Newberry College, Newberry 29108 

SOUTH DAKOTA 
South Dakota State University, Brookings 

57006 

TENNESSEE 
Memphis State University, Memphis 38152 
+ Chr1st•an Brothers College, IVIemphts 

38104 
+Lemoyne-Owen, Memphis 38126 
+ Shelby State Community College, 

+ ~oeu~~~~ss~:r~2~o(~~g~ ~~~~emphis, 
Memphis 38112 

Tennessee State University, Nashville 
37203 

+ AQuinas Jr. College, Nashville 37205 
(GMC only) 

+ Dav1d Lipscomb College, Nashville 37203 
+ F1sk Un1vers1ty, Nashville 37203 
+ M1ddle Tennessee State University, 

Murfreesboro 37130 
+ Trevecca Nazarene College, Nashville 

37210 
+Vanderbilt University, Nashville 37203 
Un1versity of Tennessee, Knoxville 37916 
+ Knoxville College, Knoxville 37921 

TEXAS 
Texas A&M University, College Station 

77840 
Baylor University, Waco 76706 
+ Mclennan Community College, Waco 

76703 (GMC only) 
~ Paul Qu1nn College, Waco 76703 

Southern Methodist Univers1ty, Dallas 
75275 

• Eastf1eld College, MesQuite 75149 (GMC 
only) 

+ El Centro College, Dallas 75202 (GMC 
only) 

• Mounta1n View College, Dallas 75211 
(GMC only) 

+ R'chland College, Dallas 75080 (GMC 
only) 

+ Un1vers1ty of Dallas, Irving 75060 
+ Untverstty of Texas at Dallas, Dallas 

75230 
Te;J~:as Tech Univers1ty, lubbock 79409 
+ Lubbock Chr1stian College, Lubbock 

79407 
The Un•versity of Texas at Aust1n, Austin 

78712 
.f St. Edwards University, Austin 78704 
East Texas State Unl'vers1ty, Commerce 

75428 
+Paris Junior College, Paris 75460 (GMC 

only) 
North Texas State University, Denton 76203 
Southwest Texas State Univers1ty, San 

Marcos 78666 
+ American Technological University, 

Killeen 76541 
-+ Texas LutherJn College, Seguin 78155 
Lamar Un•versity, Beaumont 77710 
Texas Christ•an University, Fort worth 

76129 
+ Tarrant County Junior College, Fort 

Worth 76102 (GMC only) 
.f Texas Wesleyan College, Fort Worth 

76105 
+ Un1versity of Texas at Arlington, 

Arl1ngton 76010 
Angelo State Un1versity, San Angelo 76901 

UTAH 
Un1ver51ty of Utah, Salt Lake City 84112 
• Weber State College, Ogden 84403 
+Westminster College, Salt lake City 

84105 
Brigham Youn~ Uni~ersity, Provo 84602 
Utah State UniverSity, Logan 84322 

VERMONT 
St. Michael's College, Winooski 05404 
+Champlain College, Burlington 05401 

(GMC only) 

: G~ii~i~rs?t~11oefg~e~~~~i,g~~~~?n5g~~~ 05401 
Norwich University, Northfield 05663 

VIRGINIA 
Virginia Polytechnic Institute, Blacksburg 

24060 
Virgin1a Military Institute, Lexington 24450 
University of Virgin1a, Charlottesville 

22903 

WASHINGTON 
Central Washington State College, 

Ellensburg 98926 
University of Puget Sound, Tacoma 98416 
+ Fort Steilacoom Community College, 

Tacoma 98499 (GMC only) 
+ Pacific Lutheran University, Tacoma 

98477 
+ St. Martin's College, Olympia 98503 
+ Tacoma Community College, Tacoma 

98435 (GMC only) 
Washington State University, Coll~ge 

Station Box 2220, Pullman 99163 
University of Washington, Seattle 98195 
+ &ellevue Community College, Bellevue 

98007 (GMC only) 
+ Everett Community College, Everett 

98201 (GMC only) 

WEST VIRGINIA 
West Virginia University, Morgantown 

26506 
+ Fairmont State College, fairmont 26554 

WISCONSIN 

~n~;~f~~Yn o;r~isTceo;hs~OI~:~i.s~~J~~~~6 
53703 (GMC only) 

University of Wisconsin at Superior, 
Superior 54880 

WYOMING 
University of Wyoming, Box 3005, 

University Station, laramie 82071 

+ Schools having cross-enrollment agree
ments with AFROTC host universities: 
Consult the Professor of Aerospace Stud· 
ies at the AFROTC detachment on the 
host university campus for enrollment 
procedures. 

As of June 1975, Subject to Change. 



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. 
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' 
Summer Solace 

It is perfectly understandable that most students 
like to completely forget about the University 
during the summer. "Defense Mechanism" 
might be the term used by psychologists, 
who would explain that no one likes to recall 
unpleasant experiences. 

But to the shock of students expecting the 
University to curl up and mope in their absence, 
the University has continued to stumble onward. 
It seems appropriate, therefore, to use this column 
as a review of what happened on campus in 
the summer of '76. 

Undoubtedly, the most important summer 
news is that a record number of students enrolled 
for fall quarter. A swarming horde numbering 
47,000 is now attending the University of 
Minnesota, Twin Cities Campus, an increase of 
2,000 over 1975-76 enrollment. As these 
students have returned to the hallowed halls and 
ivy-covered professors, they soon discover one 
of the University's summer projects. In response 
to the crushing number of people on campus, 
University planners have eliminated 2,500 parking 
spaces. 

In all fairness, it should be admitted that the 
largest block of parking spaces (1 ,200 in all) 
were lost when the city of Minneapolis reclaimed 
the East Bank river flats. The former parking 
lot is being converted into a city park despite the 
loud protests of local dormitory residents, the 
very people presumed to need the park the 
most. 

But objecting to more parks seems almost as 
un-American as fighting against ·apple pie or greed, 
and the furor quickly died down. It is also pos
sible that the park's opponents have reconsidered 
their values and concluded that they would be 
spiritually enriched by swings and teeter-
totters more than by asphalt sprawl. In no time 
at all, students will probably be waiting in line 
to get turns on the playground equipment. 
The priceless scenic value of the area must 
also be considered. After all, what could be more 
beautiful than donning a gas-maskand strolling 
along the banks of the Mississippi. 

Nearly completed for the fifth consecutive year, 
Coffman Union was another source of summer 
news. But the real story comes from the 
huge plate glass front, which is one of the most 
distinctive aspects of the building's remodeling. 
It seems the designer forgot a simple phenqmenon. 
As any undergraduate engineer as well as many 
I.T. professors know, glass windows make poor 
insulators but excellent greenhouses. The net 
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result is that a building with a large amount of 
glass will theoretically be very hot in the summer 
sun and usually cold in the winter. 

No mathematical derivation could prove the effect 
any better than Coffman Union. Over the summer, 
temperatures in the building rose so high that 
employees became sick and fainted. A rumor 
circulated that if the temperature inched just two 
degrees higher the building would be closed 
as a health hazard. The newly constructed 
student lounges were practically deserted on 
sunny days since it was invariably cooler 
outdoors than inside what became a rather 
effective solar furnace. 

This winter the opposite effect is expected. 
The glass wall will radiate heat out of the building 
and no one is sure that Coffman's heating 
system can keep up with the loss. Whether Coffman 
will actually stay warm or whether it will be 
entered as an ice palace in the St. Paul 
Winter Carnival is not the real issue. While the rest 
of the University is kept cool and dim to conserve 
energy, Coffman Union will be busily heating the 
winter sky. Whoever said there was an energy 
crisis? 

But the local story with perhaps the greatest 
impact and yet the least real importance was 
the Great Drinking Water Shortage. The episode 
opened when the cities of Minneapolis and St. 
Paul reminded residents that their drinking water 
was drawn from the Mississippi. (This is not 
something that local residents like to be reminded 
of since Mississippi River water can reportedly 
be scooped up with pitch forks.) The real blow, 
however, came when it was determined that 
because of the low water level upstream, 
swamps were draining into the river. Furthermore, 
this water eventually worked its way downstream 
and was picked up by local filtration plants. 

As a result, for about two weeks, local 
water smelled and tasted like a decaying 
swamp. The smell was at times so putrid, it 
was conjectured that a few feedlots had also 
drained into the river. While water department 
officials assured residents that the water was 
perfectly safe, many Twin Citians decided not 
to risk it. Sales of pop, fruit juice and 
bottled water must have jumped sharply. 

University summer students seemed more 
cautious. Many stubbornly insisted on drinking 
only beer because of its well known antiseptic 
qualities. Most reasoned that the alcohol would 
surely negate any effects of water consumed 
in food. Since the weather remained hot, 
the emegency beer-drinking measures were not 
altogether unpleasant. In fact, looking back, 
the Great Drinking Water Shortage was the best 
part of the summer of '76. 
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"Every time I find a way to 
increase a yield by a fraction of a 
percent, or lower a reaction 
temperature by a few degrees, I 
can save literally thousands of 
Btu's of energy. 

"I wanted a job where I could 
make a real contribution;' says 
Pam. "Du Pont gave it to me:' 

With a BS in Chemical 
Engineering from Auburn 
University, Pam's first assignment 
was in an environmental control 

group. After two years she felt that 
process engineering would offer a 
greater challenge-so Du Pont 
changed her assignment. 

Now she's working on methyl 
methacrylate during the day, and 
working on her MBA at night. 
She's attending Memphis State at 
DuPont's expense. 

Pam's story is the same as 
that of thousands of Chemical, 
Mechanical and Electrical 
Engineers who've chosen careers 

• -Pam Tutwiler 

at DuPont. 
We place no limits on 

the progress our engineers can 
make. And we place no limits on 
the contributions they can make
to themselves, to the Company, or 
to society. 

If this sounds like your kind of 
company, do what Pam Tutwiler did: 
talk to the Du Pont Representative 
who visits your campus. Or write 
direct to: Du Pont Company, Room 
25240, Wilmington, DE 19898. 

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

REG US PATS.TM oFF 

An Equal Opportunity Employer. M/F 
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To cast an intellegent vote on Tuesday, November 2, it is essential to 
know the stands of both major political parties. Students in the Institute 
of Technology should be particularly interested in issues concerning 
science, the economics of technology .and related subjects. To ensure 
that this information is available to students, the Technolog presents a 
comparison of Jimmy Carter's and Gerald Ford's views on selected 
topics. 

The material for this article was furnished primarily by the American 
Society of Professional Engineers. The society solicited questions from 24 
professional organizations representing over one million engineers, and 
then submitted the questions to the candidates. Mr. Carter returned a 24 
page, typed, single-spaced response and all statements attributed to him 
were edited from this. Mr. Ford returned a packet of speeches, position 
statements and articles which were condensed into responses. 

The American Society of Mechanical Engineers reported "no 
response" by Mr. Ford on the question of a national policy on mineral 
resources. In this case, material provided by Common Cause was 
inserted as a summary of Mr. Ford's position. 

Complete copies of both the Common Cause and American Society of 
Mechanical Engineers reports are available for examination at the 
Technolog office. All material used with permission. 

Fo:rd.Of the $674 million I recom- Carter. We must not close the door on 

With regard to nuclear power, what 
is your view on full development of 
the breeder reactor? 
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mended for R&D on improved nuclear 
power reactors in ERDA's FY 1977 
budget, a good percentage was ear
marked for development of the 
LMFBR. This, in my opinion, is a 
promising and valuable technological 
concept. The increase in FY 1977 
funding for the breeder is dedicate 
primarily to continued construction 
of the $2 billion LMFBR demonstration 
project near Oak Ridge, Tenn. I think 
when developed, the breeder will 
prove an immeasurable asset to our 
great country. It will greatly extend 
nuclear fuel supplies and, in that, will 
help to see America through the 
energy crisis, without forcing us to un
acceptable cutbacks in our standards 
of living. 

any long-range energy sources, in
cluding nuclear power. However, our 
allocation of limited research and 
development funds must reflect a 
balanced assessment of advantages 
and ·disadvantages for each alterna
tive. During the past few years, two
thirds of all federal R&D funds went 
for atomic power, primarily for the 
liquid metal fast breeder reactor 
(LMFBR). Since this potential source 
of energy will not be economically 
feasible until the price of natural 
uranium increases several times over, 
since England, France and the 
U.S.S.R. have design experience with 
the LMFBR, and because of the 
mounting costs and safety and en
vironmental problems, I believe our 
emphasis on this project should be 
substantially reduced and converted 
to a long-term, possibly multinational 
effort. 

Minnesota Technolog 



Ford. I don't think the federal gov
ernment should put its money in the 
brick and mortar of state and pdvate 
colleges and universities. It is the re
sponsibility primarily of the state to 
finance the construction and the oper
ation of its schools. On the federal 
level I think we ought to concentrate 
on making it possible for students to 
have help getting an education . .I have 
recommended government funding for 
workstudy programs, for student loan 
guarantees and for what we call the 
"'Basic Opportunities Grants Pro
gram" so that needy and deserving 
students can go to college. 

Ford. I believe NASA should strive to 
maintain a "balanced" program 
(i.e. unmanned satellite projects as 
well as continuing space shuttle devel
opment) across all space activities. 

We must hold to the space shuttle 
development schedule. Through 1976 
about $3 billion will have been in
vested in the program. A major slip
page in the schedule could add an es
timated $350-500 million to the out
year costs of completing the program. 
At the same time, we must maintain a 
constrained total dollar level for space 
programs. While there are many proj
ects that are technically feasible in 
space, the cost of exploiting what is 
feasible must be balanced against 
other national priorities. 

In keeping with my energy objec
tives, I have recommended that the 
NASA aeronautical R&D program 
give priority attention to technology 
for the achievement of more energy 
efficient future air transports-the 
overall technology goal is to reduce 
fuel consumption of new airplanes by 
approximately half by 1985. It is im
portant that NASA work to obtain 
cost-sharing and heavy involvement 
of the private sector in development 
and demonstration of advanced air
craft technologies-particularly in 
the area of composite materials. 

Fall I, 1976 

Carter. I feel we need imaginative 
reforms to strengthen our colleges and 
universities in times of financial diffi
culty. For example, parents whose 
children attend private colleges 
understandably complain that they 
must support public colleges and uni
versities through taxation as well as 
pay high tuition fees. During my years 
as governor of Georgia, voters au
thorized annual grants for each stu
dent attending private colleges, at a 
smaller cost to taxpayers than if these 
students enrolled in public institu
tions. Such legislation should be en
couraged elsewhere. Also, basic tax 
reform proposals should give proper 
consideration to private philanthropy 
in education. 

We must remember that, in our 
search for peace in the world and a 
better quality of life at home, we 
depend on and must call upon the best 
talent we can find in the business 
world, labor, the professions, and 
most certainly, in the universities and 
the scientific and engineering com
munity. 

Carter. Perhaps the greatest poten
tial area of application for space re
search and technology is in telecom
munications. One important part of a 
comprehensive energy conservation 
program is the effective use of tele
communications technology-includ
ing the telephone, mobile radio, tele
vision, satellites, and computers. In a 
time of widespread inflation and ~igh 
unemployment, telecommunications 
is one of the few sectors of the econ
omy which has consistently provided 
more jobs with increased produc
tivity. 

I am pleased to note the efforts at 
NASA and a number of universities 
and research institutes to evaluate the 
potential of telecommunications for 
increasing the efficiency of energy
intensive activities such as travel. 
New ways of using telecommunica
tions-such as telephones linked to 
computers or video conferencing via 
satellite-bring the promise of sub
stantial time, money, and energy sav
ings in the use of transportation. In 
other areas, we can, for example, 
make better use of mobile radio or 
satellites and computers for on-the
spot diagnosis of heart attacks and de
livery of emergency medical services. 
The technology is here today. What we 
need are the institutional mecha
nisms and commitment in both the 
public and private sectors to make 
best use of our assets. 

ducat ion 
Institutions of higher education are 
faced with new responsibilities and 
with continually increasing costs. 
What measmes will yom admins 
istration support to provide the finan
cial resomces of engineering educa
tion in the United States? 

What do you see as the future role, 
priorities, and f1mding for NASA? 
Within NASA's budget what impora 
tam~e do you· place upon aeronautical 
R&D, space science and space appUca
tions? 
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erg 
What do you see as the role of our 
various energy sources and of con~ 
servation methods in meeting U.S. 
energy demand? How would you 
allocate development and demon· 
stration funds in these areas? 
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Ford. To meet the nation's critical 
energy challenges, I have proposed a 
program which includes:clear energy 
independence policy objectives and 
principles; energy programs that have 
been started with the authorities 
and resources now available; and 
proposals to Congress for additional 
authority and resources that are 
needed to meet the nation's goals. 

As President, I took administra
tive actions to impose an import fee on 
crude oil to encourage conservation; 
launched major programs to encour-
.age conservation and increase produc
tion; and signed the Energy Policy 
and Conservation Act of 1975 which al
lows for a national strategic petro
leum reserve, standby allocation, 
rationing and other authorities for use 
in the event of another embargo, 
and extension of the federal govern
ment's authority to require utility 
and industrial conversions to coal 
from oil and gas. Among the energy 
bills in my legislative program, 
several of import have been passed by 
Congress. These include the Energy 
Efficiency Labeling Act; the Energy 
Supply and Environmental Coord
ination Act Extension; and extension 
of the Price-Anderson Indemnification 
policies for nuclear power plants and 
contractors. 

My 1977 budget reflects my strong 
emphasis on domestic energy produc
tion and conservation. It requests 
expanded funds to assure continued 
safety and to improve the reliability 
and availability of commercial nuclear 
plants; encourages cost-sharing with 
private industry; and support of com
mercial demonstration of synthetic 
fuel production from coal, oil shale and 
other domestic resources. While I 
feel we must place the greatest 
emphasis on technologies with the 
highest potential payoff (i.e., nuc
lear and fossil), we must at the same 
time increase funding of other tech
nologies-solar, geothermal, and con
servation-where significant long 
term contributions can be made. 

Carier.One of the greatest failures 
of national leadership is the failure to 
convince the American people of the 
urgency of our energy problems. 
Our national policy for energy must in
clude a combination of energy con
servation and energy development, 
together with price protection for the 
consumer. 

We need: Strict fuel efficiency stan
dards and ratings for motor vehicles; 
rigid enforcements of energy-saving 
speed limits; efficiency standards and 
better labeling for electrical 
appliances; mandatory improvements 
in building insulation; revisions in 
electric utility rate structures to dis
courage total consumption and peak 
power demand; developments of inte
grated mass transit systems to al
leviate somewhat our dependence on 
the automobile; and similar conserva
tion measures. 

A major immediate need is to de
rive maximum energy from coal, 
while preserving environmental 
quality. Power companies and in
dustries must shift to this source of 
energy, but without destroying the 
surface of our lands through un
controlled strip mining. We must in
vest in improved mining efficiency, 
cleaner combustion technology, 
and a better transportation system for 
moving coal to its end users. 

With respect to nuclear safety, we 
should apply much stronger safety 
standards as we r-egulate its use. A 
strengthened safety program should 
require that: Nuclear reactors be lo
cated below ground level; power 
plants be housed in sealed buildings; 
plants be situated in sparsely popu
lated areas; plant designs be standard
ized; radioactive wastes be effectively 
isolated from the biosphere; and a fed
eral safety officer always present, 
with full authority to shut down the 
plant in case of any operational ab
normality. 

At the same time, we need a 
major thrust to greatly increase the 
development and use of solar and 
other renewable sources of energy. 

Allocation of research, develop
ment, and demon strati on funds should 
be based on a comprehensive, long
range, understandable energy policy. 
With proper planning and determined 
execution of long-range goals, fed
erally funded RD&D can help in
crease substantially both energy 
conservation and energy develop
ment in ways which are consistant 
with environmental quality and 
economic 
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Ford. If accomplishing every worthy 
environmental objective would slow 
down our effort to regain energy 
independence and a stronger econ
omy, then of necessity I must weigh 
all factors involved. 

We must improve our understand
ing of the effects of pollutants and of 
the means and costs of reducing 
pollution. As we develop new energy 
sources and technologies we must 
assure that they meet environmental 
standards. 

Ford. As a part of our efforts to re
vitalize the cities, we must develop an 
attractive alternative to private vehi
cles. There is a legitimate and major 
role to be played by the federal gov
ernment in promoting these alterna
tives, that is in developing urban mass 
transit systems. However, that role 
must be carried out in complete and 
total partnership with states and lo
calities. The federal policy for urban 
mass transportation should at once re
spond to locally determined transpor
,tation goals and serve such national 
objectives as the enhancement of our 
cities as vital commercial and cultural 
centers, control of air pollution, con
servation of energy, access to trans
portation for all citizens and particu
larly the disadvantaged, facilitation of 
full employment, and more rational 
use of land. 

I have committed my administra
tion to the development of such a 
transportation system, one which will 
be mote directly responsive to the 
needs of the public and which will, at 
the same time, provide the best ser
vices at the lowest possible cost. To 
accomplish these ends, in 197 4 I 
signed the National Mass Transporta
tion Assistance Act which provides a 
six year, $11.8 billion program to sup
port mass transit capital and operat
ing programs. In 1976 I signed the 
Federal-Aid Highway Act which au
thorizes the use of highway trust 
funds for a wider range of transporta
tion :needs, permitting individual 
states much greater flexibility in 
meeting their individual needs. 

Fall I, 1976 

Carter. I believe we must undertake 
a comprehensive long-range assess
ment of our mineral reserves and the 
demand for them in order that de
velopment proceed in an orderly, pre
dictable way which assures wise use of 
these resources. We must assess the 
full range of natural resources used in 
the production process-from metals, 
fuels, and minerals, to such organic 
substances as lumber and fibers.And 
we must evaluate materials supply 
and utilization through all stages of 
the materials cycle-from acquisition 
of raw materials through processing 
and manufacture to eventual disposal, 
re-use, or recycling. 

The results of this assessment can 
then form the basis for a national pol
icy on the development and use of 
mineral and material resources, in
cluding any changes in the institution
al and policy-making machinery which 
may be necessary. 

Carter. America has, with the not
ble exception of urban mass tr·ansit, 
(where substantial new construction 
needs remain), an essentially mature 
total transportation system. Priority 
:needs to be given not to developing 
massive new national transportation 
systems, but rather to achieving more 
effective utilization of the existing 
rail, highway, and airport networks. · 

No coordinated transportation pol
icy exists. While the nation has an ex
tremely well-developed rail, high
way, and aviation system, substantial 
parts of that system have deteriorated 
to the point where the efficiency and 
effectiveness of the total system is 
being compromised. Arresting this de
terioration and completing :needed 
work on new urban transit systems 
must become the nations's first trans
portation priority. 

The Highway Trust Fund has 
served as an outstanding and success
ful mechanism for constructing an ex
tensive and effective highway net
work in the United States. 

We must substantially increase the 
amount of money available f-rom the 
Highway Trust Fund for public mass 
transportation, study the feasibility of 
creating a total transportation fund 
for all modes of transportation, and 
change the current restrictive limits 
on the use of mass transit funds by 
localities so that greater amounts can 
be used as operating subsidies. 

at ural 
\ 
rces 

Do you see 'your administration. pro
posing a .national policy o.n the devel
opment and use of mineral and mat~ 
erial resources? If so, what will it be? 

What are your priorities in. financing 
and carrying out a national transpor
tation. plan.? What do you see as the 
financial trade-offs between. high
ways, mass transit and other surface 
modes of transportation.? 
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With regard to the Clean Air Act of 
1970, do you feel that the specific rea 
ductimns in auto emissions mandated 
by the Act are just and achievable? Do 
you agree with the Act provisions for 
control measures and air quality stan
dards which were intended to pre
vent the "degradation" and/ or 
"substantial deterioration" of air 
quality? 

c1ence 
d isor 

How do _you intend to use the Office 
of ~dcncc and Technology in your 
admi.nnsLration? 
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Ford. It is necessary for us to im
prove and maintain the quality of our 
air. However, in promoting air quality 
we cannot force unworkable, unneces
sary and overly-expensive regu
lations on industry. 

I believe we must provide funds to 
state and local agencies to implement 
enforcement programs of the Clean 
Air Act. For FY 1977 I suggested that 
some $51 million be allocated to such 
activities. While this was a decrease 
from FY 1976 funding of $55.5 mil
lion, it still provided sufficient monies 
for the necessary modifications of air 
control plans and other high priority 
state activities. It should be noted 
that, for the most part, the require
ments of the Clean Air Act have been 
met. 

In June 1975, I asked Congress to 
amend the Clean Air Act to continue 
standards applicable to 1975-76 model 
cars through 1981 models. This propo
sal was designed to achieve the best 
possible balance among objectives for 
improving air quality, increasing gas
oline mileage, and avoiding unnec
essary increases in costs to consumers. 

Ford. The National Science and Tech
nology Policy, Organization and 
Priorities Act of 1976, which I en
thusiastically signed, was highly fa
vored by my administration. Shortly 
after its passage, I appointed Dr. H. 
Guyford Stever as Director of the new 
Office of Science and Technology and 
to act as my principal Science Advisor. 
Over the next two years this office will 
look at where the U.S. is headed in 
terms of priorities in scientific and 
technical research and where it should 
be headed. As principal adviser to the 
President, the Director will regularly 
assist the Office of Management and 
Budget in reviewing federal funding 
of R&D-which in FY 1977 will total 
almost $25 billion. 

The Science Advisor will also serve 
as an adviser to the National Security 
Council and be a member of the Presi
dent's Domestic Council. In these 
capacities urgent attention can be 
given energy, transportation, defense 
and space programs, environmental 
protection and technology exchange. 

Carter. Environmental protection is 
not simply an aesthetic goal, but is 
necessary to achieve a more just soci
ety. Cleaning up air and water sup
plies and controlling the proliferation 
of dangerous chemicals is a necessary 
part of a successful national health 
program. Moreover, environmental 
protection creates jobs. Environmen
tal legislation enacted since 1970 al
ready has produced more than one 
million jobs. 

It is time that this country had a 
coherent, clear national policy dedi
cated to the protection of our environ
ment. I do not believe that there is an 
incompatibility between economic 
progress and environmental quality. 
We should not be diverted from our 
cause by false claims that the protec
tion of our ecology and wildlife means 
an end to growth and a decline in jobs. 
This is not the case. 

With respect to air pollution, given 
the findings of technical feasibility by 
the Environmental Protection Agen
cy, The National Academy of Sciences 
and organizations such as the Jet 
Propulsion Laboratory, I feel that we 
should require our automobiles to 
meet the emission standards of the 
Clean Air Act just as quickly as lead 
times allow, taking into account such 
important technical factors as the 
necessary re-tot>ling, and capital in
vestment. I also support enforcement 
of the non-degradation clause of the 
Clean Air Act. 

Carter. It is crucial that the advice of 
the scientific and engineering com
munity of this nation be actively and 
permanently sought by elected of
ficials in the evolution of national pol
icy dealing with the complicated, un
predictable, and rapidly changing 
technological problems of this modern 
world. 

The day when political leaders could 
make effective policy decisions inde
pendently and turn to the scientific 
community only for assistance in im
plementation has long passed. The Of
fice of Science Advisor to the President 
should· be upgraded immediately to 
provide a permanent and high level 
relationship between the White House 
decision-making process and the sci
entific community. 

When I was Governor of Georgia, I 
appointed a Science Advisor and sup
ported activities in technology trans
fer, technology assessment, and the 
effective use of science and tech
nology within the various state 
agencies. D 
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Dick and his family live at 2905 
Phillips St. in South Charleston, 
West Virginia. 

He works just ten minutes away 
at the local Union Car.bide plant. 

But his job was created thousands 
of miles away. 

You see, Dick's job is to make spe
cial chemicals called catalysts. 

These catalysts are shipped to 
Belgium and other countries where 
Union Carbide plants depend on 
them to make petrochemicals that 
are sold abroad. 

This interdependence is not un
usual in the countries where Union 

Carbide and its affiliates work. 
By manufacturing abroad we have 

actually increased the foreign 
demand for many products we make 
here at home. 

This in turn has created more jobs 
here at home. A recent study shows 
our investment overseas has directly 
created at least 2,500 jobs in our 
plants in the US. 

Still, we manufacture abroad only 
when it becomes unfeasible to supply 
and maintain a market from the US. 

In fact, we export products from 
America to 100 foreign countries: 

All of which is another way of say-

ing that our international investment 
is helping improve the standard of 
living for people abroad and at home. 

Including Dick Dent and his 
family. 

hi wedo 
hyourr ~ 

An Equal Opportunity Employer M/F 
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Have you ever developed an urgent need for an 
antique fire engine, iron lung or miniature toggle 
switch? How about an oscilliscope, calculator 
keyboard or the gun~ight from an anti
aircraft battery? It might not be in stock at the 
moment, but chances are that if it's anywhere 
in the state of Minnesota, it's at the Ax-Man. 

uilding electronic devices your
self can ',save money and also be 

an interesting hobby. But sometimes 
it is hard to find a particular part 
or the cost of parts may get you 
down. The Ax-Man Surplus, 1639 
University Avenue Gust west of 
Snelling on University), carries 
a variety of electronic components 
priced at SO percent or less of their 
retail value. 

The St. Paul store buys and sells 
objects from a wide variety of 
companies and individuals. Dave 
Gray, store buyer explains, "We 
will buy most anything and sell 
most anything. One week we might 
have one type of part, the next 
another." Some items are new, 

others used. Parts are bought from 
companies that liquidate, have an 
overstock of a particular item or 
have abandoned a research project. 

If someone is looking to buy a 
large number of items, the Ax-Man 
may try to find the'm. Says Gray, 
"They send us a list of what they 
want and we '11 try to get it for them." 
A company may, for example, be 
in luck and be able to purchase 
several thousand electrical parts 
such as a certain wire with an 
unusual connector at one end, whole
sale from the Ax-Man. 

Various electronic detection devices 
such as oscilliscopes and ammeters 
may be purchased at the Ax-Man. 
Andy Goldstein, electrical engineering 
senior and employee at the store, 

tests the equipment out before it 
is sold. All devices are sold in 
working order. although, Goldstein 
said, most people will plug the 
equipment in and make sure every
thing works before buying. Even so, 
"Anything which proves defective 
or which the buyer is unhappy with 
may be brought back," Gray said. 
Prices of these devices vary with 
condition of the equipment and 
model. The price of an oscilliscope, 
for instance, may run anywhere 
from $300 for a Tektronic model 
531 to about $750 for the more 
elaborate Tektronic 58SA. 

The store also deals in computer 
·parts and terminals. These are bought 
and sold through the Ax-Man by large 
and small enterprises alike. Complete 

The antique fire engine which adorns the front of the store was purchased in southern Minnesota by store owner Jess Lieberman. 
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computer circuit panels are also for 
sale. Sometimes, says Gray, computer 
artifacts will be purchased by retiring 
employees of electronics companies. 
The retiree may purchase the front 
panel of his or her company's 
computer and place it in the basement 
·Or rec room. This conversation piece 
would bring to mind earlier triumphs. 

With the help of the Ax-Man, 
an avid computer buff can keep a 
private terminal at home since 
C.R.T. 's are often for sale. If pur
chased new, they would cost several 
thousand dollars, however, a working 
model can be purchased at the Ax
Man for between $50 and $200. With 
a C.R.T. a user can connect to a 
computer for unlimited hours of enter
tainment or the luxury of working on 
a project at home. All that is needed 
to connect the terminal is a telephone. 

Not surprisingly, a good place to 
buy a telephone is at the Ax-Man. 
Working phones run from $20 for a 
standard wall or desk phone to about 
$40 for a touch-tone model. Spare 
parts or junked phones are even 
cheaper. 

For those who design or build 
cars, motorcycles or yawls, the Ax-
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Man also has assorted mechanical 
parts. People searching for an unusual 
but essential repair part can often 
find just what they need. The real 
do-it-yourselfer can even find the in
expensive parts that make home 
construction of a computer possible. 
Furthermore, the number of people 
tackling such projects seems to be 
on the rise. 

Since many of the store's customers 
are hobbyists, and others shop the 
store as a hobby in itself, they are 
usually not uptight and are happy 
with the store. "People who come to 
the Ax-Man aren't mad at the world," 
Gray said, since they come to get 
what they can and don't pay a lot' 
of money for it. People seem to be 
happier with merchandise they 
paid less for. 

The people who frequent the Ax
Man are generally creative types, who 
like to use their imagination to create 
their own products or ideas. They 
may also be employed in jobs that 
utilize this creativity. Teachers 
sometimes visit the store, looking 
for ideas to catch their student's 
interest. Occasionally an inventor 
or developer may come in and find 

exactly what they have been looking 
for without success in more conven
tional stores. 

A store of this type has its own 
characters. Some may return every 
week on a certain day just to make 
sure a bargain has not slipped by. 
One such regular does just that, 
faithfully returning each Saturday 
afternoon for shopping. Since the Ax
Man carries many other surplus items 
besides electrical and mechanical 
parts, some people shop there as they 
would the Salvation Army or Goodwill, 
picking up odds and ends of use. 

What is the most unusual item sold 
by the Ax-Man? According to Gray, 
the two iron lungs owned by the store 
provide the most colorful story. 
Salvageo several years ago, one of 
the lungs remains at the store, the 
other, bought by a group of lawyers, 
was presented to their favorite judge 
as a housewarming gift. The lawyers 
paid $100 for this unique gift. 

The Ax-Man first opened in down
town St. Paul about 20 years ago. 
It moved to its present location about 
ten years ago, where it is open from 
nine to six Monday through Friday, 
and from nine to five on Saturday. 0 
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Last year, the University of Minnesota Board of Regents approved a 
controversial policy of limiting enrollments. This policy was adopted 
in response to a predicted continued increase in enrollments to be 
followed by a steady drop in the number of students entering the 
University. The theory behind this move was to prevent building extra 
facilities required for more students only to have them stand empty 
after class size peaks sometime around 1980. 

The Regents also came up with a less publicized response to the 
problem by creating the Committee on Ongoing Limited Enrollment. 
Just one month ago, this little known group submitted a report of their 
studies. The Technolog has managed to obtain a copy of this confidential 
report and it is published in full below. 

REPORT OF THE UNIVERSITY OF 
MINNESOTA COMMITTEE ON 
ONGOING LIMITED ENROLLMENT 

Submitted to the Board of Regents 
September 20, 1976 

The purpose of this committee 
has been to study and recommend 
various ways in which the University 
of Minnesota can cut the size of the 
studenti body, not by limiting future 
enrollment, but by reducing the size 
of existing classes. In addition, this 
committee feels that many of these 
proposals will have an additional effect 
of improving the overall quality of 
the University. 

The first concept is an excellent 
example of the multiple benefits 
which can result from implementing 
these proposals. We suggest that the 
pedestrian walkway atop the Washing
ton Avenue Bridge be closed. Students 
with classes on both the East and West 
Banks will simply be obligated to swim 
across the Mississippi River. (See 
Figure 1.) Our figures show that the 
student body could be reduced by over 
10% in the first month. This figure will 
probably decline, unfortunately, 
as the weaker swimmers are weeded 
out. Additional benefits include 
elimination of the present main ten
a nee costs of the Washington A venue 

By Jeff Osborne and Jack Rink 

walkway and, more importantly, 
the education of a hardier class of 
students. We further urge that 
development of this proposal be 
undertaken immediately since a 
Pollution Control Agency permit to 
discharge untreated students into 
the river may be required. 

Another idea involving Washington 
A venue is illustrated in Figure 2. 
We are convinced that the pedestrian 
walkways between Coffman Union and 
the Mall are unnecessary and ex pen
sive frills. They should be immediately 
replaced with rope bridges. The 
advantages are again reduced expense 
to the University and another 

Figure 1. Close the Washington Avenue Bridge Walkway. 
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Figure 2. Replace the existing pedestrian overpasses with rope bridges. 

opportunity for students to improve 
their coordination as I well as being 
mentally challenging. 

A third concept involves bicycle 
safety. The Minneapolis campus is 
presently entirely too safe a place 
to ride a bicycle. To the shame of the 
entire University there has not been 
a serious bicycle accident in years. 
This is certainly no way to reduce 
the student population and efforts 
should be undertaken to rectify 
this situation. Our proposal is to 

construct 25 of the special bike path 
intersections shown in Figure 3. 
Built out of solid concrete, these 
structures are designed to provide 
artificial blind intersections. Slippery 
downgrades will prevent cowardly 
students from proceeding too slowly 
while the narrow concrete walls will 
stop any emergency maneuvering. 
These structures will no doubt be most 
effective during the spring when 
bicycle traffic is heaviest and most 
riders are out of practice. An esti-

mated 15% of all bicyclists could be 
eliminated at this time. The most 
significant benefit to the Univer
sity would be an increase of revenue 
to the University Hospitals. 

Of all the proposals studied by this 
committee, perhaps the simplest 
to implement would be that shown 
in Figure 4. Church Street, which runs 
through the heart of the campus, 
could easily be converted into a state 
highway. In this case, the maximum 
speed limit could be raised to 55 

Figure 3. Build 25 concrete bicycle path intersections. 
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Figure 4. Convert Church Street to a state highway. 

m.p.h. making a walk between classes 
an adventure instead of a chore. 
The advantage of this plan is that it 
provides a steady, instead of seasonal, 
method of thinning the student body. 
Also, the University would benefit 
greatly by the increased access of 
delivery vehicles to campus buildings, 
as well as highway funds it will 
assuredly receive. 

The sorry state of certain University 
buildings is another area wide-open 
for improvement. Many of the new 

buildings are too disgustingly safe 
to fit a goal of reducing student 
levels. Recent and extensive studies 
however, have sh0wn that the 
temporary engineering buildings 
are in imminent danger of collapse 
(unless they burn down first). 
Any new buildings on campus, 
therefore, should be constructed 
on these lines. Figure 5 shows a 
standardized design that should 
be followed by all new buildings. 
(Although the figure shows a three 

story building the design can be 
stretched to any height without 
becoming any less dangerous.) 
In addition to several major collapses 
each year the University will benefit 
aestheticallyfrom this truly distinctive 
style of architecture. 

Another excellent opportunity 
for culling the- excessive number 
of students can be found in virtually 
every laboratory on campus. By 
only slightly modifying certain com
mon experiments an estimated 

Figure 5. Build more temporary buildings. 
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Figure 6. Redesign undergraduate laboratory experiments. 

2,000 students could be eliminated 
each year. Greatest losses would 
probably occur in the Institute of 
Technology, whose students are 
conceded to be rather pesky anyway. 
A view of how LT. may soon appear 
is shown in figure 6. Products of 
these new experiments such as 
plutoniun, nitroglycerin, and a vast 
quantity of electricty could also 
bring the University a tidy profit. 

Finally, Figure 7 shows a possible 
method of eliminating Dutch Elm 

Disease and 20% of the campus in one 
stroke. Forestry students could be 
imported from the St.Paul campus 
(under heavy security, of course) 
and be allowed to remove all elm trees. 
Since foresters have been scientifically 
proven to be slightly less intelligent 
than molded Jello©, the results 
are predictable. Furthermore, the 
savings from not hiring a professional 
tree removal service will be substan
tial. 

It is the hope of this committee 

that some, if not all, of these proposals 
will be put into effect immediately. 
In fact, it is the opinion of this 
committee that many of these 
measures are already long overdue. 
By eliminating large numbers of 
excess students we are convinced 
that this University will be better able 
to serve its function of providing 
education to the·masses. 

Endorsed by the Committee on 
Ongoing Limited Enrollment, 

University of Minnesota 

Figure 7. Unleash foresters on the Minneapolis campus. 
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Doctors literally have control of 
life or death over their patients. 

A lawyer, when proving guilt or in
nocence of an accused felon, has a 
tremendous responsibility to both the 
client and the general public. It is 
reasonable therefore, that these and 
some other professionals are required 
by law to be certified as competent 
even after completing accredited 
schooling. In our society which is in
creasingly dependent on technology, it 
is not surprising to find 'the same 
concept being applied to certain tech
nical professionals. 

Actually, the idea of government 
registration of engineers (the word 
"engineers" will also include arch
itects, land surveyors and landscape 
architects) is not totally new. 
Minnesota, for example, first passed 
legislation to establish a board of 
registration in 1921. The law author
ized voluntary registration of eng
ine~rs, " ... in order to safeguard life 

0 

n rtng 
By Jack Rink 

health, and property and promote the 
public welfare ... " In recent years, 
however, increasing numbers of eng
ineers are following the registration 
path leading to the title of "Profes
sional Engineer" (P.E.). In fact, 
some authorities predict that in a 
matter of years a Professional Eng
ineer designation will become a pre
requisite for any job opening. 

Even now a P.E. title is required for 
certain positions. Minnesota state law 
presently requires that all plans, 
specifications, plats and similar 
documents be signed by a registered 
professional engineer who has either 
prepared or supervised the pre
paration of the document. Since 
all fifty states and five United States 
Commonwealths have similar regula
tions, a professional engineer al
ready has obvious advantages over 
an unregistered engineer. 

Of these 55 local boards of reg
istration, 51 base their program on 
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standardized, pre-scored tests sup
plied by the National Council of 
Engineering Examiners. Although 
state boards still differ in certain 
administrative details such as whether 
the tests are open or closed book, the 
trend is toward even more uniformity. 

This uniformity is quite important 
since it simplifies the process of 
comity, or the transfer of Professional 
Engineering standing from one state 
to another. Minnesota, along with 
most other states, will automatically 
grant comity to a registered engineer 
coming from any state with equal or 
more stringent requirements. Because 
of the standardized tests of the 
National Council of Engineering 
Examiners most professional eng
ineers experience little trouble when 
moving betweeen different states. 
An engineer certified in Minnesota, 
for instance, will qualify for comity in 
all but three states and in four out of 
the five co·mmonwealths. An example 
of the exceptions occasionally en
countered is that civil engineers 
moving to California must take a spec
ial test in structure design due to 
the increased danger of earthquakes. 

The title of Professional Engineer 
is actually earned in two stages. 
After graduating from an accredited 
engineering curriculum, the first 
step is to pass the Fundamentals of 
Engineering test. Only after passing 
this test and acquiring at least three 
years of actual on-the-job experience 
can an applicant take the final exam
ination. in Principles and Practice of 
Engineering. From then on, it is only 
necessary to pay a $15yearly registra
tion fee to retain professional engi
neering standing. (This ·may soon be 
changed to a biannual charge.) 

The Fundamentals of Engineering 
test is given twice each year, in April 
and November, and can be taken by 
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graduates of an accredited engineering 
curriculum or its educational equiva
lent. (A student graduating spring 
quarter may take the April test. 
See the accompanying section for 
further information.) A $30 non
refundable fee is charged to take the 
test and it may be taken a second time 
for an additional $15. If an applicant 
fails the test twice, evidence of 
"improved qualifications" must be 
submitted to the board of registration 
before a third try. 

The test is open book, multiple 
choice and divided into 2 four hour 
sessions. The morning part, according 
to an information pamphlet, is "de
signed to assess competency in the 
fundamental subjects [of] math
ematics, nucleonics and wave phenom
ena, chemistry, statics, dynamics, 
mechanics of materials, fluid mech
anics, thermodynamics, electrical 
theory, materials science and eco
nomic analysis." Fortunately (for 
most applicant's self confidence) the 
test explains, "it is not expected that 
each applicant will be knowledg
able in all the subjects listed." Sample 
questions from this section range in 
difficulty from determining the 
integral of x3-x+l to defining the 
hydraulic radius of an open channel 
section. 

The afternoon section is designed 
to test an applicant's knowledge 
in at least four of the seven main 
categories: economic analysis, 
dynamics, mechanics 0f materials 
thermodynamics, electrical theory, 
statics and t1uid dynamics. Twenty 
one different problem sets with ten 
individual problems are created in 
these seven areas. Applicants must 
answer five of the 21 problem sets. 
Furthermore, only one problem set 
Ill the area of economic analysis 
can be completed. As might be 

expected, since these problem sets 
test specific areas of knowledge, 
the questions in the afternoon session 
are generally more difficult than those 
in the morning. 

The tests are machine scored and 
graded on a curve of the nation
wide results-a process generally 
taking three months. Nationally, 
between 75% and 80% of the people 
taking the test receive passing scores. 
In Minnesota this percentage is 
usually 10% higher since the state 
has relatively tough education require
ments. Those who pass the Funda
mentals of Engineering exam are 
officially known as Engineers-in
Training (E.I.T .). 

After four years of actual engi
neering experience an engineer 
with a B.S. may take the Principles 
and Practice of Engineering exam
ination leading to a Professional 
Engineer title. (Only three years of 
experience are required for M.A. 
or Ph.D. engineers wishing to take 
the exam.) This test is divided into 
three parts, a preliminary oral section 
and,again, 2 four hour written sec
tions. A $100 fee is charged to take the 
test although the $30 E.l. T. fee will be 
applied toward this amount if the P .E. 
test is taken within ten years of th.e 
E.l.T. An applicant who fails the exam 
may retake it once for the sum of 
$15. As with the E.l.T. test, if the 
exam· is failed twice, evidence 
of improved qualifications must be 
submitted to the board of registration 
before a third attempt can be made. 

The oral exam is given twice a year 
before an examination committee 
made up up of one public and two pro
fessional members. The function of the 
commitee is to identify the applicant 
and to review his or her record and 
work experience. Most people pass 
this exam easily and the few who do 
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not usually lack enough experience 
in their field. 

Both the written sections are com
posed of ten multiple part questions 
that are answered with short essays "'·'·'·""'··''····· ., 
or caluculations. Four problems musf 
be answered in each of the morning 
and afternoon sessions and, unlike 
the E.I.T. test, partial credit is given. 
Since this test is designed to prove 
competence in an applicant's special
Ized field, the questions all pertain to 
one of 12 main engineering categories, 
although all groups contain economic 
analysis problems. Needless to say, 
with an average of one hour allotted 
to complete each problem, the ques
tions are difficult. 

The percentage of applicants pass
ing this test is about the same as that 
of the E.I.T. exam with Minnesota 
again averaging slightly better than 
the national average. After passing 
the Principles and Practice of Engi
neering exam, an applicant is recog
nized as a Professional Engineer and 
is legally authorized to sign plans 
and specifications as well as enter 
partnerships to practice engineering. 
A professional engineer also agrees to 
follow a somewhat vague code of 
professional conduct. 

The Minnesota Board of Registra
tion of Architecture, Engineering, 
Land Surveying and Landscape 
Architecture is located in the Metro 
Square Building in downtown St. Paul. 
Until this summer, the board operated 
on the fees charged for its services, 
but since July 1, 1976 it receives a 
legislative appropriation for operating 
costs. 

According to Lowell Torseth, exec
utive secretary of the board, registra
tion of professional engineers bene
fits everyone involved. "The principle 
advantage of registration is to the 
public itself, "Torseth said. "It identi-
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fies a professional as meeting mini
mum standards to practice in an engi
neering field." But the people apply
ing for the title also benefit, continued 
Torseth. "I believe that registration 
enhances the level of professionalism 
-it is a way to recognize a profes
sional," he said. 

alone, 268 people took the E.I.T. 
test and about half had been out of 
school for some time. In addition, 
146 others were tested for their 
Professional Engineering title last 
spring. 

The figures seem to back up 
Torseth's assessment. While less 
than a third of the engineers in the 
state are presently registered, the 
number of people taking the exams is 
growing. Specifically, with regard 
to the E.I.T. test, "This year we have 
had more people signed up to take the 
test than anytime in the last three 
years," Torseth said. Last spring 

Besides issuing Professional Engi
neering licenses the board is also 
responsible for investigating allega
tions of professional misconduct. 
Torseth .explained that when a com
plaint is filed against an engineer, 
the board first investigates the charge. 
If the board counsel then recommends 
that the issue be pursued, the case is 
further investigated and presented 
to the board by three attorneys includ
ing one hearing officer. The board 
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1 Check enclosed for S I 
Name 1 I Address ____________ _ 

I City/State/Ztp I 
I BANK AMERICARD BUYERS. fill in and sign: I 
1 Account No. Expires I 
I Signature 1 

The KingsPoint SC-601 0 
Same as SC-60 but 
with 9 additional 
addressable 
memones. 
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then takes a final vote and, if the engi
neer is found guilty, punishment 
may be ordered. This punishment 
can take the form of a reprimand, 
suspension· or even revocation of the 
P.E.'s license. However, according to 
Torseth, many cases are simply set
tled with a cease and desist agree
ment. In this event, the individual 
does not admit wrongdoing, but 
promises to halt any controversial 
conduct. 

The process can become even more 
complicated. "If a licence is revoked," 
Torseth said, "there are 30 days to file 
an intent to appeal which has the effect 
of staying the punishment. We have 
had one recent case where an individ
ual has appealed. The case was heard 
in district court where the court ruled 
in favor of the Board." 

A couple of developments will 
probably even further increase the 
statewide trend toward registration. 
First, Torseth notes that the legisla
ture recently passed legislation 
enabling the board to require profes
sional development. This form of 
continuing education will probably 
add impetus to the whole concept of 
professionalism in engineering, 
but it remains, as yet, a controversial 
subject. "The feelings among P.E.s 
cover the gamut from violent opposi
tion to vehemently in favor. The board 
has so far gone on record as opposing 
a mandatory requirement, Tor seth 
said. His personal opinion? "It will 
go 1 but I don't know when." 

The second boost expected to fur
ther the cause of professional engi
neering is elimination of the so-called 
"manufacturer's exemption". This 
rule presently exempts anyone work
ing for a manufacturing firm from 
having to be registered. A move 
by the legislature to strike this 
exemption may be in the offing. 
Torseth expects to see the manufact
urer's exemption eliminated in two 
to five years. 

What does it all add up to for engi
neers and engineering students? 
Professional Engineering is a grow
ing movement. It already is a must 
for many top technical positions 
and chances are that it will become 
an increasingly important qualification 
for all engineers. But perhaps most 
significantly, the underlying principle 
of setting minimum standards may 
well be a telling insight into the future. 
With this program of voluntary 
registration, engineering is taking 
a forceful step toward changing 
from a vocation to a profession. D 
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By Laura Weber 

\qual"' is a the current relationship 
I of job offers to graduating l.T.stu

dents, according to Lee Ponto, director 
of the l.T. Placement Office. "No 
one is saying things are really great; 
we need more engineers. Until the 
economy comes back, we will continue 
to see this equal demand, "he said. 

The state of the economy prevents 
students in any field from enjoying a 
deluge of job offers, but engineering 
is in a better position than most. 
"When the unemployment rate for 
everyone was 8 o/o, there was a 3 o/o 
unemployment rate for engineers. 
It is usually about 1o/o,"Ponto said. 
"It's better now, but it still hasn't 
bounced back." 

The demand for engineers is greater 
than the demand for science majors 
at the bachelor degree level, with the 
exception of computer science majors. 
Chemical and mechanical engineering 
majors are in greatest demand, while 
civil engineers are difficult to place, 
Ponto said. In metallurgical and min
eral engineering, the placement rate 
is 100o/o, but there are usually only 
a dozen or less graduates, he added. 

As of August 15, 1976, the 
Placement Office had not placed 
12.5o/o of the fall, winter and spring 
1975-76 graduates listed as available 
for work. By now, the percentage is 
lower, because people have been 
finding jobs since the statistics at the 
Placement Office were compiled. 
"The 10-12% who are still looking for 
jobs is a good rate, considering the 
economy," Ponto said. 

1975-76 saw a decrease of 15o/o 

in the total number of companies 
visiting LT., compared with 1974-75, 
while 458 students,(an increase of 
10o/o from last year) used the place
ment office. 4577 student interviews, 
12o/o more than 1974-75, were held last 
year on campus. However, Ponto said, 
the hiring needs of companies this 
year seems to be up, but not in some 
fields such as steel and construction. 

Most recruiters used to come to 
campus twice a year, in December 
for the fall quarter graduates and in 
the spring for the others. Companies 
set up both dates at the same time, in 
advance. "Now they set just their fall 
date, then wait and see how things go 
to see if they are going to come again," 
Ponto said. 

Of the students accepting jobs who 
used the Placement Office, chemical 
engineers netted the highest average 
starting monthly salary with $1273. 
Metallurgical was next with $1195 
and mechanical and aerospace were 
close behind with $1157 and $1153 
respectively. Other engineering and 
science salaries: electrical, $1115; 
mineral, $1094; agricultural, $1059; 
civil, $1058; computer science, $1023 
and mathamatics, $982. 

63 o/o of the 1975-76 bachelor degree 
holders from the University are 
employed in Minnesota. This figure 
has remained the same over the years, 
regardless of the economic situation," 
Ponto said. This presents problems, 
he said, because out-of-state employ
ers will stop coming here if they 
don't get any prospects. They will go 
to schools ·where they are more 
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successful. The Univac system hired 
the most students from this school 
last year, Ponto said. 

The majority of last year's 487 
engineering and I.T. science grad
uates took jobs in industry; 252 or 
63%.This is up from the SO% who 
followed this path in 1974-75. "95% 
of these people got jobs in the fields 
they studied, this figure does not 
include someone who found work 
as a cab driver," Ponto said. 

Of the remaining graduates, 17% 

went to graduate school, 4% attended 
another professional school such as 
medicine or law or joined the 
military, and about 5% went into 
another field out of choice, leaving 
12.5% with no job or plans for more 
school. The percentage of science 
majors who are attending graduate 
school is higher than the overall 
I.T. average. 35% of science majors 
chose this route. 

All technical majors at the Univer
sity are rated highly on a national 
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level, including science majors. 
Chemical engineering at the Univer
sity has the top place in the quality of 
its graduate level program, according 
to the 1975 Gill Report. (The report, 
directed by William M. Gill of the 
State University of New York at 
Buffalo ranks graduate level engineer
ing departments.) 

Nationally, the number of offers to 
1976 engineering candidates gained 
3 o/o over last year. Engineering still 
dominated the study of beginning 
monthly salary offers conducted by 
the College Placement Council, but 
its proportion of the total volume 
of jobs declined to SO%, compared 
with SSo/o a year ago.(The University 
of Minnesota was one of the 139 
schools participating in the study.) 
Engineering and other technical fields 
were the leaders in the amount of 
starting monthly salaries, as compared 
to graduates in business, humanities 
and social sciences. Chemical and 
mechanical engineers also started at 
the highest salaries on the national 
level. 

Women's salary averages were 
higher than the men's in all engineer
ing positions except petroleum 
engineering, where they were lower, 
and metallurgical engineering, where 
they were about the same. This 
reflects an emphasis on the hiring of 
women with technical backgrounds, 

thinks the Placement Council. Wo
men's salary offers were also higher 
in chemistry and computer science, 
but lower in the remaining sciences. 

"Substantial" gains in recruiting 
were reported for employers in the 
fields of tires and rubber, automotive, 
aerospace, electronics, utilities, 
transportation, electrical machinery 
and chemicals. The biggest drop in 
offers, says the Placement Council 
was reported for the petroleum 
industry, down 30% from last year's 
heavy recruiting. Other declines in 
recruiting says the study, were 
a 21 o/o drop for metals, 16% for 
building materials manufacturers 
and construction, and· S o/o for glass 
and paper packaging. 

A graduate level science degree 
does enhance the possibilities of 
finding a job somewhat. According 
to the Placement Council ·survey, 
the largest percentage increases 
in salaries at the masters degree level 
were all in the scientific categories: 
mathamatics, 14.7o/o; chemistry, 
10.4o/o and computer science, 8o/o. 
Engineering salaries at the masters 
degree level also showed an increase 
of up to 7.4% over the previous year. 

At the doctoral level, the recruiting 
volume leaders were chemistry 
and chemical engineering. Chemical 
engineering also commanded the 
highest dollar average-$1793. 0 
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By Rex King 

ff T he voice of the I. T. student." 
That is the way Beth Berman, vice 

president of the I. T. Board describes 
its purpose. To be the student's voice, 
the Board is involved in many 
activities. It helps plan E-Week, 
undertakes projects to improve the 
quality of education in the college, 
takes surveys to find out represen
tative opinions of the I. T. student 
body, and in general seeks to solve 
the problems and promote the int
erests of I. T. students. 

The board presently consists of 
19 elected and appointed student 
representatives. Ideally, there should 
be 25 members, including 11 depart
mental representatives, ten class 
representatives, and four I. T. sena
tors; however, some positions are 
vacant. The 11 departmental represen
tatives and four I.T. senators are elect
ed in the spring student election 
while the remaining vacancies are 
chosen so that there are two represen
tatives from each of the freshman, 
sophomore, junior and senior classes. 
'There are also four graduate positions. 
With the exception of the freshman 
representatives, and vacancies, 
all appointments are made in the 
spring. 

In the past, one of the Board's main 

problems was · maintaining contact 
with the students. A main goal of this 
year's Board is to improve commun
ications with the student body. The 
inaccessibility of the Board's old office 
along with the unavailability of the 
Board members seemed two of the 
main factors contributing to the 
difficulty. A new policy should 
eliminate the old problems. "We 
started a policy late last spring whyre 
Board members each take turns 
sitting in the office. We try to have 
someone in the office during the morn
ing and early afternoon,

1
when studentiS 

are most likely to be around, to talk 
with people who might contact the 
Board on a particular matter," Berman 
said. 

The Board has also moved its office 
from the Temporary North of Engi
neering Building to 305 Aeronautical, 
and it is hoped that students will find 
the new office easier to find and 
more conveniently located than the old 
one. Students are encouraged to drop 
in or call the Board at any time with 
questions or problems regarding the 
Institute of Technology. The office 
phone number is 373-7729. 

What might a student wish to 
discuss with the Board? "The things 
we would most likely expect would be 
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complaints about the subject material 
of a particular course and how it was 
being taught to the student, or maybe 
a complaint against a departmental 
policy ... mainly academic problems," 
Berman said. 

The Board tries to plan several 
projects each year. The Teacher 
Evaluation Project is a good example. 
Every student has, at some time or 
other, had a gripe about an instructor. 
About two years ago, the Twin Cities 
Student Assembly (TCSA), the student 
senate, responded by passing a 
resolution recommending that teach
ers be evaluated each year. The I. T. 
Board is trying to follow up on this 
resolution, and set a goal "to have 
each professor who taught during 
a particular year evaluated on a one
course-per-year basis, and the results 
reviewed by department heads and 
put on file , " Berman added. "This 
spring we did some interviewing of 
department heads. Each one of us 
went around to one or two depart
ments and asked them how they were 
handling the evaluations. Our survey 
is not yet complete. We're planning 
to complete it this fall." 

To manage activities such as E
Week and to finance its projects, 
the I. T. Board receives a student 
services fee appropriation. The money 
comes entirely from I. T. students 
who each are assessed fifteen cents 
per quarter from their student fees. 
Last spring quarter's budget was 
about $500. 

Fall I, 1976 

John Bell, administrative offficer 
for l.T., and adviser to the Board, 
sees his role as "a liason between the 
college and the students who serve on 
the Board." According to Bell, a major 
task facing the Board is "one of 
tapping the various concerns that the 
students have regarding their role 
as students in I. T. The I. T. Board 
in attempting to serve as the inter
mediary between faculty and student 
must know what is on the mind of 
the students." Commenting on student 
involvment with the Board, Bell noted 
the conflicting goals of LT. students. 
"There's the academic situation. 
Students come here to learn. They may 
find a time and energy conflict because 
LT. is so demanding. It drains their 
time and energy ... but there is hope 
that students will want to develop 
both technical:ly and socially. It 
certainly tests one's ability to function 
well within a group." 

At present, there are several vacant 
positions on the Board. Specifically, 
aeronautical engineering, computer 
science, mathematics and the soph
more class each lack one represen
tative, and several more are needed 
from the graduate school. Students 
interested in these positions or in 
working with the Board, should 
contact a member of the Board or 
apply at the office. 

Mary Roskowiak is a newly appoint
ed member of the Board, representing 
the junior class. Before becoming a 
member of the Board, she like many 
other I. T. students knew little about 
the Board. "I ;occasionally saw signs 
advertising meetings posted in Lind 
Hall and I had heard about them ap
priating money for the campus 
carnival," Roskowiak said. Now, as a 
member of the Board, Roskowiak 
has responsibilities to attend meet
ings, serve on committees, and be 
available to help people who come 
into the office. "Being on the Board 
gets you acquainted with how the 
Institute of Technology works, 
Roskowiak said. Furthermore,employ
ers may look favorably upon an 
applicant who has been active in 
school. 

Bell summed up what being in
volved with the Board means, "The 
I. T. Board tries to bring students 
in the college together to discuss 
issues and common interests. As a 
by-product of this, they may share 
different backgrounds and experiences. 
It hastens the development of a mature 
person." 0 
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By Jim Hopkins 

Professor Theodore A. Wilson of 
the mechanical engineering and 

aerospace department is applying 
deformable body mechanics, the 
study of how a material deforms 
under stress, to a rather unusual 
material, the human lung. Wilson 
hopes to use the results to create 
a mathematical model which will 
improve current testing methods 
for lung disease. 

Today's general testing procedure 
in which the flow of a patient's breath 
is measured against the volume of 
air expired, does not take into 
account the unique mechanical 
properties of each patient's lung. 
This often causes difficulties in 
distinguishing between the response 
of a patient's diseased lung and the 
tolerable range into which the 
response of a healthy person's lung 
could fall.In order to develop his 
model, a major step for Wilson was 
determining accurate ways to measure 
the mechanical properties of the lung. 

One of these mechanical properties, 
the bulk modulus, (relation between 
hydrostatic pressure and volume) 
was known before Wilson's study, 
but little was- known about the shear 
modulus, a mechanical property 
describing how the material deforms 
under shear stress, (ratio of shearing 
stress to shearing strain). 

Not surprisingly, the human lung, 
a spongy mass of 300 million tiny 
airsacks, (or alveoli) is an unusual 
material to work with. The shear 
modulus is especially difficult to 
measure. "You can't cut out a cube 
of lung and squeeze it, because 
the air will escape. The lung is a 
delicate material, if you disturb it 
too much, it changes its properties," 
Wilson said. 

To measure the shear modulus, 
Wilson has used a punch test. A 
cylindrical punch was pressed into 
a piece of lung, and the force was 
measured as a function of displace-

ment into the lung. Analysis of this 
test indicated that the shear modulus 
is roughly half the value of the bulk 
modulus. The low shear modulus 
may be due in part to collapsed 
airsacks, whose walls are in a position 
to rub against each other and provide 
1 ubrication. 

One point still needs to be 
incorporated into Wilson's model. 
It is known that alveoli, collapse 
during normal breathing, but Wilson's 
model incorrectly predicts that the 
patient will expire air until all of the 
alveoli are collapsed and there is 
no air in the lung. 

While not yet knowing the mech-
anical cause for this behavior of the 
alveoli, Wilson was able to guess 
why some remain open at the end 
of a breath. "It seems to be a safety 
mechanism," Wilson said, and 
explained that once the alveoli 
collapse, it is extremely difficult for 
the lung to reopen ~gain. 

In his work to develop the 
mechanical characteristics of the lung, 
Wilson measured the deformation 
of an isolated, inflated lung under 
gravity. But the lung is affected 
differently inside the body, and Wilson 
forsees further experiments to 
measure this influence. 

If Wilson designs a model which 
takes all of the mechanical properties 
of the human lung into consideration,· 
it still may be unfeasable to use 
his model as a common diagnostic 
tool. Some measurements may not 
be possible without damaging the 
patient's lung or may simply be too 
troublesome to be practical. Still, 
the properties that are difficult to 
measure could be replaced by 
estimates, and the resulting test would 
still be more accurate than the 
present techniques. Even if Wilson's 
model does not find common use, 
his research in the mechanical prop
erties of the lung could provide useful 
understanding of lung characteristics. 
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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 

I 

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 

I EE I 

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. 
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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 kiiow is which compantes can offer you the best oppor-

tunities. We think you'll find -General Electric is t>ne. . 
We're a high technology_~othpany. And thatJhe.answe have to have manag

ers who understand technology-wome_n arfd liien-torun the place. 
Today, over 60% of the top managers' afGederal Electric hold technical 

degrees. In fact, over 65% of the colle~ duates we hired last year held 
technical degrees. : - "' _ _ - -i! _ , : · . 

Of course, just leadership ability and t~hnical degre~wo~'t get 
you into management. _First, you're goiri toneed solid eng1n~~rihg 
experience and a broad'understanding ~{ tn:(s_iness~_~ - -~- ~r~t/ 

And we have a lot of ways to help yo-n get It~. · 
One is our Manufacturing Management Program. A tWQ::-year ~ 

program of rotating assignments that gives you broad experienc~ ' 
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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AI Dobbins is a BSME from Michigan. Four years ago 
he joined DuPont's Textile Fibers Department. A year later 
AI became a First Une Supervisor in our Kevlar® Aramid 
Fibers operation, and now he's a Process Engineer 
working on engineering development problems 
connected with Teflon® fluorocarbon fiber. 

AI's story is typical of Mechanical, Chemical, 
Electrical, and Civil Engineers who choose careers 
at Du Pont. We place no limits on the progress 
engineers can make, regardless of their specific 
degrees. And, we place no limits on the contribu
tions they can make-to themselves, to the 
Company, and to the society in which we all live. 

So, if it's advancement opportunities you're 
after, and if you'd like to work for a company that 
won't place limits on your progress, do what AI 
Dobbins did. Talk with the Du Pont Personnel 
Representative who visits your campus. Or, write direct to 
Du Pont Company, Room 24 798, Wilmington, DE 19898. 

At DuPont .... there's a world of things 
you can do something about. 

An Equal Opportunity Employer, M/F 

,, 
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-AI Dobbins 



Now that you have an engineering de
gree, we would like to offer you an 
engineering career. Our business is 
exclusively professional engineering 
with specialization in projects for the 
electric power industry. The oppor
tunities in this field for the graduate 
who truly wants an engineering ca
reer are significant. 

The power industry is the world's 
most important energy producing 
medium, and is a primary source for 
solving serious environmental 
problems. The magnitude of contem
porary power generation and trans
mission depends on engineering 

excellence and advanced design 
techniques to fulfill its requirements. 
For the imaginative and energetic en
gineer ours is a viable atmosphere in 
which to work. 

We have a continuous need for grad
uates with bachelor and advanced 
degrees in each of the mechanical, 
electrical, structural and nuclear dis
ciplines. 

If an engineering career is your plan, 
we would like to talk with you. Please 
make an appointment through your 
placement office to interview with us. 

Our company 
representative 
will be on the 
Minnesota campus. 
January 21, 1977. 

SARGENT~ LUNDY 
'----------'ENGINEERS 

55 E. Monroe St., Chicago, IL 60603 
312/269-2000 

An equal opportunity employer. 
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If you're in college, there are many possible programs for you which lead into Navy nuclear propulsion. 

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 
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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 

,I 

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. 

NAVY OFFICER PROGRAMS 
2nd & Washington Ave. S. 
Minneapolis, MN 55401 
call collect: (612) 335-3628 
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The Secret's Out 

A few weeks ago, the New York Times News 
Service reported that a 21-year-old Princeton 
University senior had designed plans for a "crude" 
atomic bomb. 

His research was done in various scientific 
libraries and in the files of the Princeton Engineering 
Quadrangle. All the information obtained was from 
unclassified sources, and much was obtained by 
phone, the student, John A. Phillips said. 

His 34 page report is said to contain plans for a 
crude plutonium device weighing 125 pounds and 
carrying a charge one-third as powerful as the one 
detonated over Hiroshima. 

It took Phillips four months to complete the plans. 
He wanted to point out that any undergraduate 
with a physics background could do it, and therefore 
it is reasonable that terrorists could design and build 
an atomic bomb also. 

Phillips, whose father is a professor of mechanical 
engineering at Yale, did not actually build the bomb. 
~His academic advisers have assured him that 
the device is workable. "Any other physics major 
could do this better," Phillips is quoted as saying. 
"It was just lucky that I got on the right track. I'm 
really one of the poorest students in the physics 
departm'ent." 

He concluded from his experiment that "billions 
of dollars and years of research are no longer 
required for the design and construction of a fission 
bomb, but fanatical dedication to the goal and 
scientific know-how are." 

Phillips must have read the Fall II issue of the 
1974 Technolog. Two years ago this month, the 
Technolog featured an article called "How to 
Make Your Own Atom Bomb", complete with 
a cover illustrating a fictitious "Techno log 
Engineering Company Layout Schematic for an 
A-bomb." The article claimed that everything the 
Manhattan Project scientists had to discover 
for themselves was available then in books. It also 
describes the theory behind building an atom 
bomb and tells which books give the information 
needed to actually produce one. 

"Only three things seem to have kept us from 
having to pay off a nuclear blackmailer ... 
And we won't be able to count on these three much 
longer," Paul Burtness, the author of the Technolog 
article wrote. 

"There is a myth that surrounds nuclear power. 
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That myth tells people that nuclear power is very 
mysterious and can be understood and used 
by only a few highly educated people with a lot 
of money. Also, most of the information needed 
to design and build a crude nuclear device 
has either been classified or not well distributed. 
And fissionable material has not been widely 
available," Burtness said. 

However, people with only a "simple knowledge" 
of physics can understand the concept of an atomic 
bomb, most information about the building of a 
bomb is now printed in books available to the 
public, (as Phillips has illustrated) fissionable 
materials such as uranium and plutonium will 
become commercial materials. As such, they are 
subject to loss or theft in the transportation 
process between fuel fabrication plants, nuclear 
reactors, and reprocesssing plants. 

The article also notes that several IT students had 
been researching and designing an A-bomb. 
Information as to their results was not available at 
the time of this writing. 

Scientists familiar with Phillips' plan have refused 
to eva I uate them. Theodore B. Taylor, a theoretical 
physicist at Princeton is quoted as saying "As 
far as getting the information goes, he did very well. 
That's a long way from saying he put a workable 
design on paper. I can't talk about that." 

It is probable that students all over the country 
have been experimenting with atomic bomb 
plans such as Phillips' or the unknown 1974 IT 
students' for a few years. They are only two that 
have come to our attention. Yet the reluctance of 
scientists to actually confirm or deny in public 
the accuracy or viability of these plans shows that 
atomic bombs are still a very sensitive issue. The 
powers-that-be would rather the public knew nothing 
about them, other than what they choose to tell us. 

Letter From the Ed it or 
This is the first issue of the Technolog in over 

a year that has not been under the editorship of Jack 
Rink. As new editor, I and the staff have done many 
things in the same or similar manner to our 
predecessors. Other things have been done 
differently. As the year goes on, more changes 
will be seen that, hopefully, will make the Technolog 
even more interesting and vital to the IT student 
in all majors. The introduction of a news briefs 
column will enable us to inform you of developments 
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both within the University and the Institute of 
Technology and in the engineering, scientific 
and architectural fields generally. News items of 
past and future happenings from organizations and 
individuals are always welcome. 

The main function of a magazine that comes 
out twice a quarter is not to keep you up to date 
on every development or every meeting, as a 
newspaper should, but to inform readers of 
interesting or significant trends or developments 
such as the new Zoological Garden in Dakota County 
or growing interest in space colonies, as featured 
in this issue. Also, updates or new looks at ongoing 
or perennial subjects such as this issues treatments 
of calculators or IT enrollment are presented. 

A number of Technolog staff members, including 
myself, are not enrolled in IT. To put out the 
kind of magazine IT students want, we need input. 
Technolog writers are mostly novices from a wide 
range of majors. (They are not kidnapped from the 
dark, deserted hallways of Mechanical Engineering, 
contrary to rumors.) If you have ever had an urge 
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Mechanical and civil engineering 
majors ... aerospace and aeronautical 
engineering majors ... majors in elec· 
tronics ... computer science ... mathe· 
matics. 

The Air Force needs people ... many 
with the above academic majors. And 
AFROTC has several different pro
grams where you can fit ... 4-year, 
3-year, or 2-year programs. Some 
offering full scholarships. All offering 
$100 a month allowance during the last 
two years of the program. Flying oppor
tunities. And all leading to an Air Force 
officer's commission, plus advanced 
education. 

If you'd like to cash in on these Air 
Force benefits, start by looking into the 
Air Force ROTC. 

Put it all to 

to write about a subject related to science and 
technology, please let us know-we need your help. 
Even if you feel you have no "literary" talent and 
could not possibly write an article, you've probably 
had some ideas of what you would like 
to see in the Technolog. Come on down to that 
well-lit, cheerful cubbyhole of activity known as 
Rm. 2, Mechanical Engineering and let your voice 
be heard. Likewise, if you would like to just let 
off hot air, write a letter to the editor. After much 
discussion, last year's policy of not running a letters 
to the editor column until w'e receive a positive 
letter has been revoked. We'll take anything that 
isn't libelous or obscene (according to the Supreme 
Court's definition) and it also must be signed, 
although names can be withheld in some cases. 

Help is always needed in the fields of 
writing, artwork, layout, production and typesetting. 
This is not a charity operation; we pay, although 
some have questioned the fact when they see their 
checks. Nevertheless, feel free to stop down, call 
or·write when the spirit moves you. 

AFROTC 
University of Minnesota 

Room 3, Armory 
373-2205 

s 

er Force RO 
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IS I 
(Dedicated, Responsive, Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30,000 Univac people throughout 
the world bring to their tasks superior 
scientific competence, technological skills of 
a high order. inspiration, and extraordinary 
imagination. 

They fill exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists, 
technicians, sales representatives, assemblers. 
programmers, systems analysts, field engineers, 
accountants, marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in itself youthful, 
Univac people tend towards youth. Average 
age is near 30. But maturity and experience 
are present too. Many of those in on the 
beginning of Univac are still found in management 
research, the laboratories, the field, the offices 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 

Jo 

the causes of cancer. Or keeping a transportation 
system on schedule. 

Univac people are its most significant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 
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Contributions to the 'LOG LEDGER are welcome and necessary. Please 
submit. news of IT organizations, class projects or general news of a 
scientific or technological nature to Rm. 2, Mechanical Engineering. 
All contributions subject to editing. 

CORRECTION mE .I. T. EXAM DATE: 
The date given in the Fall I issue 
for the Engineer-in-Training test 
is incorrect. The correct date is 
April 16, 1977, not April 9, as report
ed. 

MORE ON PROFESSIONAL ENGia 
NEERING: A new revision of "Pro
fessional Engineers Examination 
Questions and· Answers" by William 
S. LaLonde Jr. and Dr. William 
J. Stack-Stackidis was published 
last month. The book contains a 
composite of the more complex 
problems faced in actual exams 
from all over the country. Its 
emphasis has shifted from the once 
popular essay questions to multiple 
choice, reflecting the changing 
emphasis in the tests themselves. 
The revision covers all engineering 
fields from mechanical and civil 
to chemical and land surveying. 
Structural engineering answers 
based on the latest ACI and AISC 
codes for concrete and steel con
struction, and the most current 
addresses for state examining boards 
are among the many updated items 
of interest to the recent graduate 
or experienced engineer preparing 
to take the exam. The book is 
published by McGraw Hill. Its 701 
pages cost $16.50 

'U' TO SPONSOR STATEWIDE 
ENVIRONMENTAL DESIGN CONa 
TEST:The University of Minnesota 
has received $10,000 from the North
west Area Foundation to sponsor 
a statewide competition for innovative 
and unusual designs that can be 
used to solve environmental prob
lems. 

All Minnesotans are eligible to 
compete. Ideas for exhibits range 
from energy conservation techniques 
to building rehabilitation to do
it-yourself projects. 
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The contest will begin late this 
winter, with winning exhibits re
ceiving cash prizes and touring the 
state. Entries will be judged on 
economy, simplicity, inventiveness 
and the possibility of adaption for 
wide use. 

Entries may be in the form of 
drawings, photographs, diagrams, 
models or written descriptions. More 
information on the contest is available 
from Hilda Curl, Continuing Education 
in the Arts, 320 Westbrook Hall. 
The phone number is 373-5147~ 

The exhibit will be co-sponsored 
by Continuing Education in the 
Arts and the Minnesota Society 
of Architects. 

MAGRATH SPEAKS AT ALUMNI 
ASSOCIATION'S TECHNOJ.~OGY 
DAY DINNER: University president 
C. Peter Magrath stressed the 
importance of research in high tech
nology inqustries at the annual Tech
nology Day dinner of the Institute 
of Technology Alumni Association, 
held Friday, November 5. 

Calling the high technology indus
tries and the agriculture-related 
industries two of the main components 
in Minnesota's economic strength, 
Magrath said the key to preserving 
the state's leadership role in the 
computer and related businesses 
industry is scientific research. "Our 
ability to remain competitive will 
depend in large measure 011 what 
we do in our laboratories, in our 
classrooms and in our libraries," 
he said. When this research is con
ducted by a major university, it 
is not removed from the other 
functions of the university, such 
as education. "New knowledge 
cannot be taught unless it is first 
discovered," he said. 

Three JT alumni received the 
University's Outstanding Achieve
ment Awards at the dinner. The three 

are: 
William J. Bailey-research 

professor at the University of Mary
land's department of chemistry, 
graduated from the University in 
1943.Bailey is known for his innovative 
approaches to research and his work 
with such polymers as polypropylene, 
vinyls and peroxides. 

John Naugle-now associate 
administrator with the National 
Aeronautics al).d Space Administration 
(NASA). He holds three degrees 
from the University, including a 
doctorate, received in 1953. He was 
a research associate and physics 
intructor at the University from 
1953-1956. 

Rudolph Pariser-director of 
exploratory research and product 
manager of the elastomer chemicals 
department of E.I. du Pont de 
Nemours and Company experimental 
station. He was awarded his doctorate 
from the University in 1950. He 
is known for his help in developing 
the Pariser-Parr-Pople semi-empirical 
method of molecular orbital calc
ulations and his basic research 
at du Pont which has led to the 
synthesis of superior dyes and stable 
colored molocules. 

FOR THOSE WHO ARE INTER
ESTED. • .The article "Jobs-An 
Alternative View" in the Fall I issue 
of the Technolog contained an item 
about Irwin Feerst, an electrical 
engineer who is head of an alternate 
EE group, . who was also running 
for the presidency of the Institute 
of Electrical Engineers (IEEE). 
A press release from IEEE dated 
Nov. 5 has announced that Feerst 
has lost in his bid. He was defeated 
by Dr. Robert M. Saunders, Professor 
of Electrical Engineering at the 
University of California at Irvine. 
The vote was 21,425 for Saunders, 
14,244 for Feerst and 13,145 for a 
third candidate, Robert A. Rivers. 
This was only the thir.d time in the 
history of the organization, (the 
largest engineering group in the 
world) that a challenge to the slated 
candidate was made. Feerst also 
ran for IEEE president in 1975. 
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"I hate zoos. Who wants to see a 
bunch of sick looking animals lying 
around in tiny cages all day? Nothing 
could be more depressing! They 
should let the animals all go free 
and put people in instead!" Such 
might be typical statements from 
the majority of people, if you were 
to ask them what they thought of 
zoos. But there is an exciting new 
concept in. zoos about to be realized 
on a patch of land south of the Twin 
Cities in Dakota County. Where most 
zoos are content merely to present the
largest number of species, usually in 
grossly undersized cages, the new 
Minnesota Zoological Garden (MZG) 
has instead placed its greatest em
phasis on quality of animal exhibits, 
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naturalistic imitation of original 
habitats, state-wide educational 
service, and the propogation of 
endangered species. 

Not content to be just better than 
most zoos, MZG has also managed to 
be selected as the base for the Inter
national Species Inventory System 
(ISIS) sponsored by the American 
Association of Zoological Parks 
and Aquariums. ISIS will have as 
its purpose to collect, process and 
distribute census and physiological 
norms (i.e., blood chemistry, genetic 
history, longevity, etc. of many 
species) and data regarding exotic 
animals in captivity. In addition, 
the organization will collect and 
maintain information files on en-

dangered species of animals, as well 
as provide information to collectors 
and exhibitors requesting to acquire, 
transfer or import animals. 

HISTORY 
All this good fortune did not happen 

by chance. The governor did not 
suddenly take it upon himself to 
promote a community and state-wide 
project such as this in an effort to 
gain popularity and votes. Nor did it 
spring forth new and shiny and fully 
operational like so many fast-food 
establishments appear to be doing. 
The MZG was/is the resuh of very 
long and laborious procedure:> on 
the part of many, many concerned 
Minnesotans and legislators. 

Artist's conception of interior of Oriental building 
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Aerial view of main building complex 

After fourteen years of deliberation, 
planning and discussion, the Minn
esota State Legislature adopted a 
bill in 1969 which set up an advisory 
zoo board to look into the idea of 
a state zoo. The bill authorized 
$500,000 for the 11-member Zoo 
Board to select a design firm, de
termine policy and specify guide
lines and direction for future ex
pansion. 

ZooTeam Inc., a company made 
up of the firms InterDesign Inc., 
Peterson Clark and Associates and 
Robert Lambert prepared the master 
plan and details for the initial 
construction of the zoo. Lambert, 
an architect with a zoological back
ground, coordinated the services 
·and facilities programs. Other firms 
completed studies related to trans
portation, roads and sewers; water 
and soil structure as it relates to 
construction design; energy systems 
and power distribution and a firm 
of architects and engineers was 
involved in evaluating construction 
techniques and site engineering, 
as well as cost analysis. 

(Second-year architectural design 
students here in IT are working on 
desigr.s for a zoological study 
center where groups who come to 
study or conduct research could 
stay overnight. MZG architect Duane 
Thorebeck will critique the students' 
work.) 

After the design team was selected 
and the master plan developed, the 
State Legislature authorized the 
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funding for the first stage of design 
implementation and animal/ equip
ment acquisition in 1973. Ground
breaking ceremonies took place May 
26, 1974 in Apple Valley for the 500 
acre zoo. The construction budget 
at that time was $26.036 million 
in state bonds and private contribu
tions. In 1976, having accrued interest, 
more donations and matching funds, 
the budget was raised to $28.148 
million. With construction proceeding 
much as planned, the zoo expects 
to open in May, 1978. Projected 
attendance for the first year is 
estimated at 1 ,800,000. 

The zoo can be divided categorically 
into major viewing areas, internal 
service areas and research and animal 
study areas. Of the public viewing 
spaces, major emphasis will be on 
exhibition areas of northern climate, 
tropical climate, and of native Minn
esota climate. Minor viewing areas 
will include a whale tank exhibiting 
Beluga (white) whales along with 
various aquariums of marine life, 
and a children's zoo of more familiar 
domestic animals. 

Zoo marketing studies show that 
the exhibit most likely to attract 
the public will be the tropical forest 
exhibit, named the Oriental due to the 
heavy concentration of animals from 
that part of the globe. This unusual 
display is, in effect, a huge green
house with up to two acres of exhibits 
and animal holding facilities. The 
sky-lighted climate-controlled conserv
atory will house 80 or so tropical 

species viewed in tree tops, noc
turnally, underwater, and in a variety 
of natural settings. 

MZG horticulturalist Steve Wachter 
has the job of selecting appropriate 
foliage for many of the exhibits in 
the zoo's effort to provide "natural" 
settings. "We're duplicating habitats 
as exactly as possible, which means 
in the tropical exhibits the plantings 
must all be native to the Asian tropics, 
and must be planted in such a way 
(as) to simulate the layering of the 
rain forest, the bamboo forest and a 
desert area with succulents," he said. 
This can be a lot harder job than one 
might think. The animals have a 
tendency to eat all vegetation within 
an exhibit area unless they are re
stricted somehow or the plants are 
protected and out of reach. Plant 
toxicity to animals and control of 
plant disease are also among the 
considerations that go into the selec
tion of greenery for the zoo. "We're 
trying to choose appropriate plants 
that the animals will consider dis
tasteful, so our vegetation will flourish 
rather than provide additional food 
sources for exhibit occupants," 
Wacher said. 

A NORTHERN TREK 
Calling it the Northern Trek, zoo 

officials say a group of outdoor exhibit 
areas, featuring large open spaces, 
natural barriers and foliage from the 
exhibited animal's native habitat, 
will be the most innovative concept 
MZG can claim. Each outdoor exhibit 
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on this simulated trek across the 
northern hemisphere will devote 
several acres of land for each animal, 
while at the same time restricting 
the visitor to narrow pathways. 
This design concept has led to the 
popular (but not completely accurate) 
description tossed about, stating 
that "the people are in cages and the 
animals are let run free." Well, not 
quite. But the images suggested 
by such a statement give- one an idea 
of the sentiments of the public mind. 

Too often people have come away 
from zoos (such as the Como Zoo 
in St. Paul, which has no connection 
with the MZG) being more depressed 
and upset over the listless animals 

habits, and learned them so well 
that they can practically tell what 
a given animal will do in a given 
situation. Many more exhibits are 
designed for the Trek, but will be 
constructed at a later date when 
money becomes available. 

MINNESOTA, HATS OFF TO THEE 
In a compact area adjacent to 

the Oriental exhibit, up to 100 species 
of Minnesota wildlife will be dis
played. This "zoo within a zoo" 
will take visitors past animal habitats 
ranging from lake and stream edges, 
to prairie and various forest regions. 
This Minnesota exhibit will concen
trate on animals found within, but not 

Construction of exhibits of Oriental Building 

in tiny cages than enlightened or limited to, the state boundaries, 
entertained. including the beaver, otter, waterfowl, 

Included in the "Northern Trek" raven, great horned owl, raccoon, 
will ·be exhibits for a Siberian Tiger, wolverine, grey fox, lynx, porcupine, 
Asiatic wild horse and Bactrian camel: fisher and a variety of lake and stream 
moose and Saiga Antelope. Each native fishes. Of special interest 
animal will inhabit a large open will be the beaver exhibit, showing 
area of land contained only by natural the mud flats, stream, dam and 
looking barriers such as moats, beaver lodge, first from the surface 
ponds and specially designed arti- and then from below water level. 
ficial rock walls. The minimum size At this point, zoo officials promise 
for each exhibit was determined with visitors the unusual opportunity 
the aid of animal behaviorists: to view the beaver within its home 
specialists who have studied a certain by means of an unobtrusive television 
animal for many years to learn its camera mounted within the lodge. 
eating, living, mating and social Part of the zoo's approach to 
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exhibits is to provide settings which 
are as reassuring and natural to the 
animals as the real thing. The reason 
being, if the animal thinks it is in 
the wild, it will act in its normal 
fashion and thus provide a fascinating 
sight that would otherwise be 
unavailable to the viewing public. 
As a part of this naturalism, the zoo 
designers have provided a beaver 
dam that can be partially destroyed 
as desir'ed and thereby keep the 
beavers active year-round. "Beavers 
are triggered to maintenance efforts 
by the slightest sound of water, which 
may indicate damage to the dam. 
Even tape recordings of rushing water 
will bring the beavers out to inspect 

and repair," states an MZG pub
lication. 

SEAFARE 
The Minnesota Zoological Garden 

plans a sea life exhibit which includes 
a 560,000 gallon whale tank to house 
the Beluga whale~ and nine other 
aquaria representing about 40 species 
of marine life from the temperate, 
tropical and polar oceans. The whale 
tank, measuring 17' deep, 84' long 
and SO' wide, is larger than most 
facilities for whales of equal size. 

Minnesota's tank, however, will 
feature underwater viewing with 
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a special observation area that allows 
visitors to see the whale from directly 
underneath it, thus affording a much 
closer view. The use of hydrophones 
in the tank will help viewers to hear 
the varied sounds the whales use 
as communication. 

In addition to the major exhibits 
mentioned, the MZG will provide 
a smaller zoo at the site for children. 
Included in the "Mini-Zoo" will be 
domestic animals in small pens, 
where children can touch them, 
demonstration arenas, special exhibits 
focusing on small, active animals, 
particularly invertebrates and a pony 
cart track. 

TECHNICAL ODDITIES 
The new zoo will have a system 

of communications that will surpass 
anything presently existing in zoos 
today. A coaxial cable will connect 
every exhibit in the zoo, providing 
two-way closed circuit television up 
to a capacity of 35 TV channels. Two 
of these will be designated for low 
frequency telemetry bands, to be 
used in monitoring individual animal 
temperatures. Each channel so 
designated can carry thousands of 
telemetry bands. The zoo will also 
utilize a multi-pair hard wired network 
for telemetry, but its primary use 
will be for physical plant maintenance 
and security. This will include heat 
and smoke detection, mechanical 
systems functioning, room and water 
temperatures and airflow. 

The possibilities with such a system 
are truly amazing. Through the closed 
circuit TV's, viewers will be able to 
see animal activities and habitats 
normally not seen in zoos- inside 
views of dens, insight into maternal 
care, sights and sounds from a beaver 
lodge, the bear and tiger dens, and so 
on. The telemetry system will be 
used to monitor animal temperatures 
and, if desired, display them on 
TV screens in conjunction with their 
habitats. 

This complex communications 
network of fixed systems( coaxial cable, 
hard wire network and telephone) 
will be supplemented with mobile 
communications equipment, using 
two-way radios, beepers, portable 
video tape recording units, still film 
and motion picture equipment. 

Ultimately, it is foreseeable that a 
zoo visitor can push a button, ask 
a central control desk a question, 
and be put into visual and auditory 
contact with a member of the zoo 
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Construction of artificial rock formations and ramp of Oriental exhibit 

staff who can answer the question. 
Other technical accomplishments 

include: a sophisticated misting 
system overhead in the Oriental 
exhibit to provide the proper humidity 
and simulate tropical rain conditions; 
nocturnal exhibits in the Minnesota 
and Oriental sectors, utilizing low 
light and infrared sensing video 
equipment to allow public viewing; 
artificial rockwork throughout the 
zoo that has been geologically 
classified and designed to help 
simulate the natural environment 
of each animal. (It looks so real 
that even geologists claim they can't 
tell the difference from real rocks 
at a distance.) Extensive use of 
informational graphics systems 
throughout the entire zoo will 
facilitate movement of visitors and 
will provide orientation to exhibits 
and major points on the grounds. 

FUTURE THOUGHT 
After the zoo has established 

itself as a successful enterprise 
and enough donations and funds 
become available, the MZG officials 
will implement phase two of a multi-

staged long range plan that includes 
expansion of the Northern Trek and 
additional exhibits in all display 
areas of the zoo. Major additions 
in the future will encompass zoo
geographic climates like Africa, South 
America, Australia and others, each 
housed in a separate climate
controlled building such as the one 
the Oriental exhibit is in now. 

With such laudatory goals as these, 
the Minnesota Zoological Garden 
can soon expect to be one of the 
best and most respected zoos in the 
world, having its effect on not only 
the residents of this state, but the 
nation as a whole, bringing people 
from all over the world through its 
gates. With programs such as ISIS, 
the MZG will bring specialists from 
the major zoos of the world to Minne
sota, in an international effort to better 
understand the animal and plant life 
around us. 

Now, zoos aren't such bad things 
after all, are they? Anyone who cares 
to join me on the next trip out, meet 
me by the Pangolin exhibit. You'll 
recognize me by the long tail and 
armored plates on my back. 
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Howdy, bookaroos! In this issue, 
your old pal Nurdy is gonna 
show ya the workings of a 
real live, calculator ranch. 

Now you probably think that 
calculators come from dimly lit 
factories in some big city. Nothing 
could be further from the truth. 
More likely than not, that little 
electronic wizard in your pocket 
saw its younger days roaming, the 
range on the Texas panhandle. 

Every spring is branding time at 
Lazy Pi. Here we see Billy Joe 
Jim (BA, MA, PE, ME) roping 
a young "calc" and the boys 
struggle to hold a young'n down 
long enough to get the brand on 
him. 
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Here I am, bringing up the rear of 
the herd, on the first leg of the 
long journey north to the rail- ~~------=--~ 
head at Dodge City. 

Many are the hazards to be en
countered along the trail, not the 
least of which are rustlers. A 
constant lookout has to be kept 
for these lowdown varmits, who 
are dealt with severely when 
caught. 
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Nightfall brings rest for the hands, 
and here we see the foreman Slim 
(BA, MA, Ph.D.,) and some of the 
boys Clem (BA, MA, Math), 
Hawkeye (BA, MA, Math), and the 
Kid (BA, EE), enjoying their chow 
and having a song for dessert. 



The danger of stampede lurks 
along every mile of the road 
northward. This stampede was 
inadvertently caused by a green
horn hand who tried to take. the 
square root of a negative number, 
sending the whole herd into a 
frenzy. 

For us, the journey ends at the 
rai I road yard, but the calculators 
will travel hundreds of miles 
further before reaching their 
fina-l destination. The calculator 
buyers appraise our herd as it 
boards the train, and when the 
transaction is complete, the 
hands get paid their season's 
wages and immediately head 
for town. 

Fall II, 1976 

Along the trail we encounter tribes 
of Indians, who also value calc
ulators highly. They are con
sidered to be powerful medicine, 
and high status is accorded to 
braves whose calculators perform 
several functions. Here are two 
old friends of ours, Creeping 
Fox (BA, MA, PE, CE), and 
Shining Stream (BA, PE, ME). 



Naturally, the boys stop at the nearest watering hole 
to spend their money and whoop it up. All too soon, 
they must be on their way back to the spread. 
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Calculator ranching holds an appeal for many of today's 
engineers. A new breed of engineer who will weather 
the elements and withstand the hardships, to bring 
America the numerical superiority it deserves. 
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By Sandy Johnson 

When hand-held calculators became av~ilable to the public, 
their high prices made it possible for only the most serious (or well 
off) students to possess one. Now with calculators coming in all price 
ranges from $7.99 to $799 and up, and with the prices of all calculators 
coming down from their original astronomical prices, calculators are 
commonly used by many people ranging from housewives to t~chnical 
researchers. Here is a brief guide on where to go to find the calculator 
that fits your needs at your price, and a bit on some "innovations" in 
the calculator world. 

Calculators are quite possibly 
the nearest and dearest thing to the 
average IT student. Crossing campus, 
any ordinary observer can identify 
these calculating souls by their 
walk. This gait enables the calculator 
at belt-side to assume that teasing 
swing so irritating to non-IT students. 
One can only fantasize how that 
calculator was chosen for so prized 
a position. 

Any student once chosen and 
drafted into the rigors of the IT 
curriculum realizes the value of 
possessing a calculator and the 
accompanying calluses on the index 
finger. This stu dept is then subjected 
to the ritual of selection. This ritual 
begins by observing friends' and 
strangers' calculators. After the 
initial "what kind" and "what 
functions" questions, the inquisitive 
student finds anyone he asks will be 
more than happy to lecture on the 
relative miracles and sainthood 
of his calculator. 

After exhausting those areas. of 
information, the searching student 
may venture to Main Engineering 
(alias Lind Hall) Bookstore to visit 
the calculator cou·nter. Here the folks 
can offer all kinds of information 
to help in the search for that perfect 
calculator. They offer reams of printed 
information to pore over later, besides 

a verbal sorting out of the selection. 
Occasionally a factory representative 
is available to answer questions. 
Omron had one available the early 
part of October. Supply supervisor 
Mike Wakefield fell heir to the 
calculator counter, and seems to be 
doing a good job both in stocking and 
learning how to better fill the needs of 
students like the quixotic student 
mentioned above. Prices here are the 
standard manufacturer's suggested 
retail prices found practically every
where. Wakefield deals with the 
manufacturer and buys wholesale 
from them. By doing this he can avoid 
having to jack up prices to cover 
the costs of a middleman. 

The Engineering Bookstore handles 
the status calculators-Texas 
Instruments and Hewlett-Packard. 
Of the lesser known brands, Omron 
and Sharp are carried. They tend to 
emphasize and stock the more 
advanced and scientific models. 
They also carry some with business 
functions, some simpler models and 
some Texas Instrument desk models. 
In some cases, they may be coerced 
into ordering a model (provided they 
carry the make) for you. Warranties 
depend on the make and model. 
Usually, in the case of a defective 
instrument a simple exchange is 
conducted. However, repairs can be 
made-with the guarantee from the 
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factory that nothing more will go 
wrong. Talking to the folks here 
will give you a good working 
knowledge of the models and their 
functions. 

For an even fuller selection, our 
student, with growing vocabulary 
and selectivity, could try the depart
ment store route. The sales clerks are 
probably as knowledgeable as the 
Engineering Bookstore, but in some 
cases not. Large department stores 
also offer suggested retail ces 

Dec. 
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but offer more selection. Besides the 
ever popular Texas Instruments, 
Hewlett Packard and those the 
Engineering Bookstore carries, 
are Corvus, Canon, Rockwell, Casio 
and Lloyds. Salespeople seemed 
to think the non-status calculators 
(i.e. Casio, Rockwell, Omron) are 
becoming more popular. Perhaps 
the attraction with these makes is 
that less money buys more functions. 
Returns of these makes are few
substantially less than the 

Jan. 
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popular Texas Instruments, according 
to one disgusted sales clerk. One 
not-so-plausible explaination is that, 
being relatively inexpensive, people 
may simply replace them. Here too, 
the return policy is proportional to 
the cost of the instrument. Replace
ments are generally over the counter 
only, however. 

Another avenue on the quest for 
the perfect calculator, (once it's been 
narrowed down to a specific model 
or two) is the discount house, i.e. 
Sibley, LaBelle's. Prices are reduced 
on name brands and current models. 
Unfortunately, the selection is 
severely limited. The variety of 
simple, few function calculators is 
much better than the scientific ones. 
Aimed at the general public, this 
seems valid. But for poor students, 
its unfairness screams! A few Texas 
Instruments are available as well 
as a bevy of the lesser knowns. As 
usual, guarantees are subject to the 
particular instrument. Salespeople 
are helpful and will try to ferret out 
a model that could possibly fulfill 
your needs. 

Sometimes mail-away houses are 
advertised, but at the time of this 
writing specific details had not been 
made available to this author. 

Recently, the Geology Club held 
a calculator swap-similar in principle 
to the St. Paul campus' Ski Swap. 
By offering to sell a calculator for 
an individual, they had hoped to 
raise money by charging a 10% fee. 
Notice of the sale didn't reach an 
enormous amount of people, but 
some calculators were sold. Perhaps 
the small volume was due to an 
inherent aversion people have to 
buying a second hand instrument. 
Another reason could be that because 
of depreciation, a new calculator 
would be almost as easy financially 
to obtain and with less worry about 
its past treatment. 

For some, happiness doesn't 
lie in an HP 21. There are several 
new calculator toys on the market 
now that can be possibly diverting. 

Among the companies producing 
calculators is a competition, it seems, 
to create the smallest calculator 
possible and still be practical. Casio 
seems to have a good candidate, 
the "Micro Mini". This little gem 
is a titanic l 1/2 x 2". Functions are 
limited to the basics. Such a little 
toy, according to laws of proportion
ality, demands a little price, and so 
it does-about $30, AC adaptor not 
included. The "Micro Mini" has a 
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bigger sibling, the LCII Mini Calc
ulator. Running on a penlight battery, 
this calculator is about 3" x 4". 
Casio claims it will run 250 hours 
on that battery, although no one 
has come running back to the retailer 
verifying the claim. 

The Sharp Company, which alleges 
to have come up with the first 
electronic calculator in 1964 and to 
have introduced them first in the 
U.S., takes a slightly different 
approach. Instead of a small calc
ulator, they try for the thinnest 
instrument. So far Sharp has managed 
to produce a normal size calculator 
in width and length, but only 3/8" 
thick. Strangely enough, they are 
called "Thin Man", and come in 
different models, all in leatherette 
wallets with memopads. All have 
liquid crystal displays, which require 
some light to be seen and are more 
difficult to read than LED displays. 
"The Compact" is exactly that. 
Three quarters of an inch thick, it's 
only 3" x3" and runs on silver oxide 
batteries. ·opening it like a compact 
turns it on-like the light in a refrig
erator. Manipulations include clear, 

Business wasn't booming at the 
Geology Club's calculator swap 
held in Coffman Union last month, 
but some calcu Ia tors were sold. 
The first days were set aside for 
bringing in the calculators to be 
sold, then the general public could 
browse and buy. Models ranged 
from lesser known brands with 
lower price tags, to a Hewlett
Packard H P 65. 

Fall II, 1976 

clear entry, reciprocal calculations, 
powers, add-ons and discounts 
and constant multiplication and 
division. All of the Sharps are in the 
$25-$40 range. 

Remember when biorhythms were 
popular? Well, Casio has a Biolator. 
Besides the basic mathematical 
functions, this one can compute the 
kind of day you're going to have 
by punching in your birthday and the 
day's date. By sine waves, the Bio
lator can theoretically foretell the 
quality of your daily intellectual, 
emotional or physical cycles. So 
for about $30, it can balance your 
checkbook and tell you how you are 
feeling at the same time. 

But the best toy, one that reeks 
of good taste, is Pulsar's watch
size calculator and time computer, 
available at J .B. Hudson Jewelers 
in the Twin Cities. Besides its watchly 
duties, it adds, subtracts, multiplies 
and divides. It also remembers 
things, has a floating decimal and 
has a 60 second accuracy. What 
more could you want-besides the 
money to pay for it. In noble stainless 
steel it costs $550, in 14K gold-filled 

case and link bracelet, $675. If you 
insist on being ostentatious, the solid 
18K gold model will set you back 
$3950. 

If, however, you are flunking calc, 
or have a forester on your Xmas 
gift list, try the "Little Professor" 
calculator. You cannot ask it ques
tions·instead it asks you the questions, 
and you punch in the answers on the 
keyboard. If the answers are correct, 
the machine moves on to the next 
question. If you are incorrect, it shows 
a series of E's, for error. Then it will 
repeat the question. If you get it 
wrong three times in a row, the 
calculator will repeat the question 
with the answer, and will then go on 
to the next question. It has the basic 
four functions, and the questions are 
programmable to four levels of 
difficulty,' which are controlled by a 
switch on the side. It has a 90 day 
warranty, and sells for $19.95 at 
Donaldsons (and probably most 
other department stores.) While you 
would expect it to be made by Mattei 
or Parker Brothers, its manufacturer 
is, believe ·it or not, Texas Instru
ments. 
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come on 1n ... 
and see our complete line of drafting 
equipment, lamps and tables (including 
the Pickett Designer 1). We're open 
8:30 to 5:30 Monday through Friday, 

9:00 to 4:00 Saturday. 
1417 4th St. S.E. 331-5969 

office and school supply co. 

Students needed to serve on IT Board/ Alumni 
Association Committee on Career Development 
Help plan a series of seminars dealing with what 
engineers really do on-the-job. 

·Don't forget the IT Board is also a clearing house for 
any complaints you may have about IT. We '11 tell 
you where to get action-fast! 

Office Hou.rs: 9-3 Monday through Friday 
305 Aero Engineering 373~ 7729 

11)f.T~ Tt\vt ~N~i~E!~lN~ ~~\f.~N\it 
~15 jtN\~ P\VfNLAt '7.!. ~Lh .~. !'~11>1 J.;!<~l 



Dean of Student Personnel Services 
Paul Cartwright and other IT admini
strators are under a lot of pressure 
these days. Skyrocketing enrollment in 
math and science classes has created 
waiting lists and registration frustra
tion, resulting in a growing number of 
students without access to required 
courses. Other students have simply 
given up and gone home. The admini
stration wants to find a solution. 

Never before in his 43-year affilia
tion with the University has Cart
wright seen such a dramatic shift in 
interest toward scientifically oriented 
coursework as in the past two years. 
Because today's society is highly 
technological and dependent on com
puters and sophisticated equipment in 
nearly every field, students are seek
ing exposure and competence in many 
of these scientific and mathematical 
areas. Specifically, chemistry, com
puter science, math and physics 
courses are the hardest hit by a new 
wave of interested students. 

Concern for the care of the environ
ment and the search for new energy 
sources have also prompted students 
to look toward a background in sci
ences even though they may be major
ing in less technical fields. 

Another apsect of the problem is a 
logistical one. Not only must IT handle 
its own student enrollment, which 
hasn't increased with the same magni
tude as the University's enrollment, 
but it also must serve the whole Uni
versity for math and science courses. 

Fall II, 1976 

The College of Liberal Arts requires at 
least a minimal amount of science and 
math coursework for its undergrad
uates, and students often look to 
chemistry and physics to complete 
those requirements. 

According to Cartwright, it's his ad
ministration's job "to avoid a back
log of students who need science and 
math courses for their major pro
gram." His staff has been paying 
close attention to IT students affected 
by the overcrowding and is hunting for 
solutions. 

There's no easy answer, but the ad
ministration is working hard at it. For 
example, after fall quarter registration 
had been completed, a computer 
search was conducted to find those IT 
students who were not able to register 
for required courses. When found, the 
students were personally contacted 
and offered unclaimed class seats or 
given priority registration for next 
quarter. 

But how can all of this be avoided 
ahead of time? No one has a perfectly 
feasible solution among the IT admini
stration at this point. Dean Cartwright, 
however, indicates that 'the ideal 
answer would be to have all students 
fill out a tentative schedule in the 
spring stating their requirements for 
various courses. The information could 
be computer-processed and the re
sulting data in turn used by admini
stration planners to gain a better idea 
of just how many sections of each math 

and science course would be needed 
for the following quarter. This would 
allow more time to hire faculty, secure 
facilities and so on. 

The School of Journalism and Mass 
Communications employs a similar 
idea that has been successful. Stu
dents fill out course estimate forms 
prior to formal registration which gives 
planning administrators an exact idea 
of the number of students in each 
journalism sequence who need certain 
courses. 

Purdue University has had success 
with a computer registration system 
on a university-wide basis but costs 
involved make it not feasible for 
Minnesota at present. 

Ultimately, if the trend in student 
interest in math and science courses 
continues to grow, some sort of formal 
enrollment limitations would have to 
be implemented. The University is 
only considering them at this point; 
the IT administration is not. It is 
seeking other alternatives that might 
accomodate the influx of students 
rather than limit it. 

This problem of how to handle stu
dents motivatedfs chiefly by a trend of 
shifting academic interests is a rei a
tively new one, and one that is difficult 
to pinpoint quickly and accurately. The 
problem is still being fully identified 
and any further steps the IT or Univer
sity administrations take will be well
planned, but the nature of them re
mains to be seen. 
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Recent efforts to implement enroll
ment limitations to combat the influx 
of new students to the University 
have caused grave concern among 
students considering an academic 
career at Minnesota. Competition 
at the registration office for popular 
classes along with tightening admis
sions standards to professional schools 
has left many students insecure about 
their future at the U. 

In IT there are some real pressures 
and problems to contend with, but 
for the most part, fall quarter reg
istrations show only moderate in
creases in undergraduate enrollment. 
In some areas of study, substantial 
declines in enrollment have actually 
occurred. Unofficial statistics compiled 
from original fall quarter registrations 
comprise the following enrollment 
picture: 

Approximately 4204 undergraduates 
enrolled under engineering and non
engineering programs in IT, only 
223 more than in the same period 
two years ago. 2900 of the total 
undergraduate IT population enrolled 
in specific and unclassified engineer
ing programs-up 302 from 1975, 
and up 524 from 1974. The 
remaining 1304 enrolled in non
engineering programs such as chem
istry, computer science, and arch
itecture. 

Of the students enrolled in en
gineering programs, 1149 are first 
and second year students while 1751 
are in third and fourth year programs, 
or they are adult special and UNITE 
students. UNITE is the closed circuit 
television study program. From here, 
distribution of engineering students 
follows a trend of light increases 
and declines, depending on the major, 
and a heavier concentration of 
students registering in upper division 
programs compared to first and second 
year totals. 

Over the two year period from fall 
quarter 1974 to the present, first year 
registrations show a decline ranging 
from one to 24 students in the Aero
space, Agriculture, Civil, Electrical, 
(the highest decline of 24) and Geo
logical Engineering majors. First 
year enrollment in Metallurgical, 
Mineral and Chemical Engineering 
added only one or two students. 
Mechanical Engineering is the 
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exception with 39 first year students. 
The total increase overall in first year 
engineering students-only one. 
For non-engineering first year stu
dents, declines occurred in every 
major program from one to 49 students 
excepting Chemistry ( + 1), Computer 
Science ( +2) and Astra-Geophysics 
(+1). 

Second year enrollments reflect a 
continuing trend of heavy concentra
tions of engineering students following 
a similar heavy first year registration 
in fall 1975. Increases are evident in 
nearly every program, but with no out
standing major receiving a large influx 
of students in 1975 or this fall. Second 
year registration in non-engineering 
programs remained stable or flucuated 
only slightly, declining by 11 students 
overall compared to an increase of 86 
in overall second year engineering 
registrations. 

Third year enrollments increased in 
every engineering program from be
tween eight to 67 students except for a 
slight decline in Agricultural Engin
eering (-3) and Metallurgical Engin
eering (-1). Expectedly, the number of 
unclassified engineering students de
creased as more students committed 
themselves to a major program. Over
all, the number of third ye~r engineer
ing students increased 181 making 
7 46 total students over the two year 
period. Non-engineering third year 

registrations fluctuated up and down 
by only a few students, depending on 
the major program, for an even 325 
total, the same number as in fall 
quarter 1974. Total third year IT en
rollment increased 181 overall to 1071. 

Fourth year engineering registration 
reflected a similar line of increase as 
third year ·enrollment. The number of 
unclassified engineering students 
dropped to 0, ·and major programs 
gained from a few to 40 or so students 
with highest increases in Civil, Electri
cal and Mechanical Engineering. An 
increase of 178 to a total 735 fourth 
year engineering students indicates a 
gradual but not exhorbitant overall in
crease in enrollments especially when 
the increases are spread across nine or 
more departments. 

Fourth year enrollments in non
engineering programs show a mild de
cline in most departments except for 
Computer Science and Geology, which 
registered slight increases. Overall 
fourth year non -engineering programs 
declined by 40 students. Total fourth 
year enrollment increased by a moder
ate 138 students. 

Graduate engineering registration, 
generally increased by a few to 20 stu
dents in each program with Mechani
cal Engineering showing the only real 
deviation, dropping off from its 1974 
total by 33 students bringing the total 
to 110. Nonengineering enrollment de
clined in most programs by a few stu
dents bringing in a total of 583 nonen
gineering graduate registrations over 
the two-year period. Overall, an in
crease of only 13 students is recorded. 
over the various graduate level 
programs. 

In summary, undergraduate enroll
ment is increasing gradually with 
higher increases occurring in popular 
interest areas such as computer-, 
environmentally- and chemically
oriented specialized programs. Upper 
division enrollment remains strong 
and diverse across the available study 
areas with totals and increases slightly 
above the lower divisions, as more stu
dents become classified and finish out 
their chosen programs. 

Graduate programs generally are in
creasing less rapidly showing minimal 
increases and more declines per de
partment than any level in undergrad
uate enrollment. 
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Most people think that at General Electric, our first, 
second, third, fourth and fifth thought is electricity. 

Nothing could be further from the truth. 
We did start out as an electrical-equipment company. 

And while products that generate, distribute and run on electricity 
are still very important to us, we've grown into all kinds of interesting 
business areas. 

Jet engines. Nuclear power. Medical equipment. 
Aerospace. Silicones. Carbide products and systems. 
Engineering plastics. Automation systems. 
Mass transit. All kinds of businesses. So we 
need all kinds of engineers. 

Mechanical engineers. Nuclear engineers. 
Chemical engineers. Civil, aeronautical, and 
ceramic engineers. As well as electrical engineers. 

And because G E is made up of so many different 
businesses, it's a great place to start your career. We're 
big enough to give you a wide range of opportunities. 
But each of our operations is small enough so you 
have areal chance to be noticed. 

That's why we think that even if you never 
gave electricity a second thought, your first thought 
should be General Electric. 

Give it a thought. 
Send for our free careers booklet. Just write 

General Electric, Educational Communications, 
WlD, Fairfield, Connecticut 06431 

Progress for People 

GENERAL ELECTRIC 
An Equal Opportunity Employer. 
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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 
·~f"t,,IQ,./Qrt by Jim MitcheiJ·andhis colleagues, Bell 

Western Electric are producing some of 
>:\>:i/·.tnre rno:st 't.r·an.~i"\'=l"a 1"'-r glass the world has ever 

• •• 
in raw materials usedto make glass fibers. With a 
BS in chemistry from North Carolina A& T, and a 
PhD in analytical chemistry from 
was well prepared for the job. 

Since contamination could easily 
lab equipment and even 
first designed a CJIIJ'C:i\.IHAI 
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Now that you have an engineering de
gree, we would like to offer you an 
engineering career. Our business is 
exclusively professional engineering 
with specialization in projects for the 
electric power industry. The oppor
tunities in this field for the graduate 
who truly wants an engineering ca
reer are significant. 

The power industry is the world's 
most important energy producing 
medium, and is a primary source for 
solving serious environmental 
problems. The magnitude of contem
porary power generation and trans
mission depends on engineering 

excellence and advanced design 
techniques to fulfill its requirements. 
For the imaginative and energetic en
gineer ours is a viable atmosphere in 
which to work. 

We have a continuous need for grad
uates with bachelor and advanced 
degrees in each of the mechanical, 
electrical, structural and nuclear dis
ciplines. 

If an engineering career is your plan, 
we would like to talk with you. Please 
make an appointment through your 
placement office to interview with us. 

Our company 
representative 
will be on the 
Minnesota campus, 
January 21, 1977. 

SARGENT~LUNDY 
(__ ____ ___] ENGIBNEERS 

55 E. Monroe St., Chicago, IL 60603 
312/269-2000 

An equal opportunity employer. 
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~ Attention I 

Before you pass over the PCA story, saying 
"What does that have to do with me?", hear 
this explaination. The Minnesota Pollution 
Control Agency has regulatory authority over 
any activity that could pollute the air, water 
or land in this state. Thus the activities 
of business and especially industry, are subject 
to regulations in their day-to-day business. 
The case of Reserve Mining discharging 
asbestos particles into Lake Superior, and the 
resulting furor with the PCA, the courts 
and the Governor, is the most pub I icized 
example of the ability the PCA has to intervene 
in the operation of a company. Since most 
industries employ many engineers, architects, 
scientists, etc., the company you may be 
working for at the end of your tenure at IT 
may find itself embroiled in some dealings 
with the PCA. (Statistics from the 1975-76 
graduating class show that 63°/o of graduates 
found jobs with companies in the state.) 

Some also say environmentalists put a clamp 
on the availability of jobs for engineers, etc. 
because they "are always getting their nose 
in and closing down operations." On the 
contrary, says the new director of the PCA, 
Sandra Gardebring. Steve Greenwood, 
Technolog writer, conducted an interview 
in December with the new director prior to 
her formal confirmation. In the interview 
he asks some pointed questions that have 
relevance to all IT students. For the alternate 
view, he also talked to David Fradin of the 
Environmental Balance Agency, a body that, 
i.n effect, "watches the watchdog." It takes 
the side of business and industry in 
environmental disputes. Fradin is an engineer, 
Gardebring is a lawyer. Find out how the 
differences between economic and industrial 
activity and environmental control can affect 
you as an engineer. 

It is only January, but plans have been brewing 
forE-Week for some time. The first 
E-Week story appears in this issue of the 
Technolog. If you plan to build a car for 
the car race, one of many E-Week events, now 
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is the time to start. Turn to page 11 
for the details. 

At the time of this writing, the deadline for the 
annual Technolog Science Fiction Writing 
Contest has just passed. About 25 entries were 
received, close to the total that were submitted 
last year. The three winning stories will be 
published in the next issue of the Technolog. 
All entrants will receive notice of the status 
of their story the first week of February. 
Also, if anyone would like the poster 
advertising the Science Fiction contest, which 
we hope was seen by most people around 
the IT buildings, stop by for one; free, of course. 
We printed too many! 

As I close this Winter I' s editor's page, 1 once 
again would like to appeal for help. The 
magazine needs as much input from students 
as possible. It is very easy to get stale sitting 
in the windowless, log office, and our aim is 
to put out an interesting, attractive and vital 
magazine. Please stop down to offer your 
services or ideas. Feel free to put a letter 
with your comments in the Technolog 's mailbox 
in the Mechanical Engineering office. You 
may as well get your dollar's worth each 
quarter. 

3 



Contributions to the 'LOG LEDGER are welcome and necessary. Please 
submit news of IT organizations, class projects or general news of a 
scientific or technological nature to Rm. 2, Mechanical Engineering. 
All contributions subject to editing. 

IT LIBRARY HOURS MAJ'HEMATICS LIBRARY 
Most people probably do not 310 Vincent Hall-376-7207 

realize there are seven libraries M-F-8 a.m. to 4:30p.m. 
that serve IT students (besides the 
main Walter and Wilson Libraries). 
This being mid-quarter time, the 
Technolog presents the names, 
locations and hours of the seven. 

ARCHITECTURE LIBRARY 
160 Architecture-373-2203 
M-Th-8 a.m. to 9 p.m. 
F-8 a.m. to 5 p.m. 
S-12 noon to 4 p.m. 

CHEMISTRY & SCIENCE AND 
TECHNOLOGY COLLECTION 
Walter Library basement - south 
373-2375 
M-Th-8 a.m. to 10 p.m. 
F-8 a.m. to 6 p.m. 
S-9 a.m. to 6 p.m. 
Su-1 p.m. to 10 p.m. 

ENGINEERING LIBRARY 
128 Lind Hall-373-2957 
M-Th-8 a.m. to 9:45p.m. 
F-8 to 5:45 
S- 11 a.m. to 2:45p.m. 

GEOLOGY LIBRARY 
204 Pillsbury Hall-373-4052 
M and Th-8 a.m. to 9 p.m. 
T.W,F-8 a.m. to 4:30 

MINES AND METALLURGY AND 
CHEMICAL ENGINEERING 
132 Chemical Engineering-373-2313 
M-F-8 a.m. to 4:30p.m. 
S-9 a.m. to 1 p.m. 
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PHYSICS LIBRARY 
260 Physics-373-3362 
M-F-8 a.m. to 4:30p.m. 
T and W evenings-7 p.m. to 10 p.m. 
S-10 a.m. to 2 p.m. 

FREEEE .... 
Perusing an engineering magazine 
from another school, we found out 
about an interesting publication 
called New Engineer.It covers nattonal 
engineering issues and is free if 
you're an engineer under 35 or an 
engineering student. Write to New 
Engineer at 730 Third Avenue, 
New York, NY 10017. 

CHEMISTRY RESEARCH 
FELLOWSHIPS AVAILABLE 

The University of Minnesota 
chemistry department is now taking 
applications for summer research 
fellowships from undergraduate 
chemistry students in their junior 
year. 

The fellowships, which consist 
of a stipend of $1,350 and a travel 
allowance to Minneapolis, are award
ed on a competitive nationwide basis. 
basis. Research fellows will work 
with individual faculty members 
on specially selected 10-week research 
projects. 
, The program is supported in part 
by a bequest from Maximillian N. 
Lando, who received a B.S.degree 

from the University in 1902. 
Further information and an appli

cation form can be obtained by 
writing to Prof. Louis Pignolet or 
Prof. Donald G. Truhlar, Smith Hall, 
207 Pleasant St. S.E., University 
of Minnesota, Minneapolis, MN 
55455. Deadline for application is 
Feb. 27, 1977. 

PLANNED IMPROVEMENTS FOR 
COFFMAN UNION 

A formal presentation of the design 
development for C.M. U. air condition
ing by Bruch Consultants, Inc. on 
Friday, Jan. 14. The presentation 
was the culmination of a $50,000 
authorization, passed by the Minn
esota Union Coordinating Board 
at the August 11, 1976 meeting, 
for the development of schematics 
and design for air conditioning 
Coffman Union. This authorization 
was passed with the stipulation 
"that the most efficient and effective 
and alternative means of funding 
be attained without jeopardizing the 
building programs for the West Bank 
Union and the St.Paul Student Center 
expansion." 

The design will now be studied 
in depth by Minnesota Union in terms 
of efficiency and feasibility before 
any further actions are taken; input 
regarding this issue is welcomed. 

Also, a "Working Draft for a Change 
in the Alcohol Policy to Allow the 
Service of Beer and Wine in the 
Unions," has been prepared by Donald 
Meyers, Chairperson of the M.U.C.B. 
Food Service Liaison Committee 

incorporating features of constituent 
unions' existing alcoholic beverage 
policies and guidelines. 

This proposal, with minor modifi
cations, has been sent to the 
University attorneys' office for their 
review and recommendation. 
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ARCHITECTURE EXHIBIT 
Purcell and Elmslie, ~Architects 

will exhibit their works at the Univer
sity Gallery, Third Floor, Northrop 
Auditorium, through Feb. 17, 1977. 
Gallery Hours are: Monday, Wed
nesday, Friday-11 to 4; Tuesday, 
Thursday-11 to 8; Sunday 2 to 5. 

GLACIAL DEPOSITS DETAILED 
IN NEW REPORT 

A new map and report describing 
Minnesota 1 s recent and glacial 
geologic period (the Quaternary) 
are now available from the Minnesota 
Geological Survey in St. Paul. 

Entitled "Quaternary Geologic 
Map Index of Minnesota," the report 
(published as Report of Investigations 
RI -15) may be obtained for $2 pre
paid from the Minnesota Geological 
survey, 1633 Eustis St., St. Paul, 
MN 55108. Minnesota residents 
should add 4 per cent sales tax. 

The 22-page report by Joseph 
E. Goebel includes the index map 
and a list of 157 published and 
manuscript sources on the Qua
ternary geology of parts or all of 
Minnesota. It is a bibliography 
of selected maps, figures, plates 
and sheets about the glacial and 
recent geology of the state. 

The research is supported by 
grants from the National Aeronautics 
and Space Administration (NASA) 
the U.S. Geological Survey and the 
Minnesota State Planning Agency. 

ELECTRIC CAR MAY BE STALLED 
The advantages of the electric 

car are many. But so are its problems, 
according to University of Minn
esota electrical engineering professor 
Vernon Albertson. On the drawing 
board, the electric car looks good. 
It emits no exhaust, no heat and 
no significant noise. 

Operating costs are relatively low, 
since the electric car has only about 
half as many parts as a conventional 
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automobile and only the batteries 
need much regular attention. The 
owner just plugs the vehicle in at 
horne every night and buys new 
batteries once every two years. 

Highway safety would improve 
if electric cars came into common 
use, Albertson said, since the 
vehicles are smaller, lighter and 
slower than conventional cars, 
making accidents less serious. And 
the electric car uses electricity 
fairly eficiently, since it draws 
power only at night during low 
demand hours. 

But the key hurdles to its use 
by most of the world's car-driving 
population are its size, the design 
of the batteries and its cost, Albert
son said. 

Electricity-the power source 
for the car-must be paid for and 
generated. While a car owner would 
no longer have to buy gasoline, 
his or her home electricity bill would 
climb by 11 to 32 per cent. 

The car itself can be expensive. 
If consumers are motivated, they can 
buy electric passsenger cars now. 
A Florida company has sold about 
2, 000 in three years. Their model 
costs under $3,000 but holds only 
two people and can reach only 
40 mph. Another company sells 
kits to convert conventional cars 
to electric power, but these kits 
cost about $12,000. 

Besides size and cost, the electric 
car has other problems. Albertson 
said. Parts can be hard to locate 
and it is difficult to find someone 
to make the necessary mechanical 
repairs. Since the engine generates 
no heat, a special heater is required 
in cold climates. In addition, the 
batteries currently used in electric 
cars contain acid, which could burn 
passengers if a collision occured. 

The batteries are really the key 
problem, according to Albertson. 

Each electric car contains more than 
one battery and each battery is heavy. 
The weight of multiple batteries 
restricts the speed of the vehicle. 
If fewer batteries are used to reduce 
the weight of the car and speed 
it up, the car cannot go very far 
between charges. If more batteries 
are used ~o that the car can go farther 
betweeen charges, the car is heavier 
and speed is lost. 

Albertson feels a battery break
through is possible in the future 
if a nickel-zinc battery can be per
fected. 

The future of the electric car may 
lie in the price of gasoline, Albertson 
said. If gasoline prices rise to about 
$1.50 a gallon, electric cars would 
look very promising to consumers. 
Major automobile manufacturers 
could easily begin production of 
electric cars, he said. 

Power-plant construction would not 
necessarily have to increase to 
handle the demands of electric cars, 
he said. 

Even if 10 million eleCtric cars are 
on the road by 1985, they will use 
only about two per cent of the total 
electricity demand estimated f~r that 
year. 

More than 100 companies now 
sell parts for electric cars or sell the 
cars themselves. These are mostly 
small entrepreneurs, but Ford and 
General Motors are ~ginning to 
show more interest. Federal funding 
has become more likely. The Energy 
Research and Development Admin
istration recently contracted for the 
design of three new electric vehicles 
as prototypes and Congress overrode 
President Ford 1 s veto of a bill 
to provide more money for research. 

If continued research proves 
successful and the price of gasoline 
continues to rise, electric cars may 
prove to be one answer to trans
portation problems. 
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Air Force ROTC has scholarships, 
allowances and jobs for selected 
science and engineering majors. 

Air Force ROTC has openings for 
young men and women majoring in 
specified science and engineering 
academic fields. Fields such 
as Aeronautical, Aerospace, 
General and Electrical Engineering, 
Mathematics, Physics and Computer 
Technology. AFROTC enrollment 
pays well now and could keep 
paying off in the future. 

Air Force ROTC offers 4-year, 
3-year and 2-year scholarships 
with $100 monthly tax-free 
allowance. AFROTC also 
offers the $1 00 tax-free 
monthly allowance during 
the last two years to non
scholarship students. 

Upon graduation you'll 
receive a commission in 
the U.S. Air Force and 
compete for challenging 
jobs. There'll be 
numerous op
portunities for 
advanced education 
in your field, plus you'll 
have financial security and 
start your way up the. pro
motion ladder where your 
ability and ambition are 
the only limits. 

It pays to be in demand, 
and if you're the type 
we're looking for, it 
pays to get the details. 
No obligations, naturally. 

AFROTC 
University of Minnesota 

Room 3, Armory 
373-2205 
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Professor Allan Goldman 

Nuclear fusion energy, a gen
eration of faster computers and more 
efficient transmission of electricity 
are just a few possible applications 
for the results of a University of 
Minnesota project. The key to these 
and countless other technical advances 
is the development of practical super
conductors. 

As its name implies, a super
conductor is a material that conducts 
electricity with absolutely no 
resistance. Superconductors have 
been under study since their discovery 
in 1911, but scientists have yet to 
develop any capable of functioning 
outside specially-equipped lab
oratories. The problem is that even 
the best available superconductor, 
an alloy of niobium and germanium, 
is useful at temperatures below 
-418 op (-250°C or just 23°C above 
absolute zero). Obtaining such a 
temperature is a difficult process 
in itself, involving expensive liquid 
helium as a coolant. 

But if the transition temperature 
(the highest temperature at which 
a material remains a superconductor) 
were raised even a few degrees, 
it would permit use of cheaper coolant 
and lead to more general use of 
superconductors. A superconductor 
capable of operating near room 
temperature, while a distant and 
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Professor Louis Toth 
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perhaps impossible goal, would 
revolutionize electrical technology. 

One obvious use for super
conductors is in electrical transmission 
lines. Scores of massive power cables 
could be replaced by a single, more 
efficient superconductor strand. 
Furthermore, superconductor electro
magnets are thought to be essential 
to form magnetic "bottles" which are 
the key to fusion power. Even the 
transition between superconduction 
and normal conduction is being 
studied for commercial use in 
computers. Superconductor switches 
could make new computers a thousand 
times faster than the fastest existing 
models. 

Using a National Science Foundation 
Grant, University of Minnesota 
Professor's Allan Goldman and Louis 
Toth are studying some of the myster
ious properties of superconductors. 
One phenomenon they are particularly 
interested in is the relation of 

mechanical behavior to the transition 
temperature. At a certain point 
above the transition temperature of 
superconductors in the A-15 class 
(which includes those with the highest 
known transition temperatures) 
it has been observed that the shear 
modulus momentarily drops to zero. 
Goldman and Toth hope Jo unravel 
these sorts of unexplained relation
ships and perhaps aid other research
ers in discovering the key to increased 
transition temperatures. 

According to Goldman, there are 
two phases to the project. "In the first 
phase high temperature super
conductors will be fabricated. In 
the second phase their intrinsic 
properties will be studied," Goldman 

,said. "If you understand existing 
high transition temperature super
conductors you can begin to plan to 
develop new materials which may 
have even higher transition temp
eratures." 
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Structure of a 
superconductor junction. 

For this particular project, super
conductors are best studied in the form 
of a "junction" and th.e task of 
producing them belongs mainly to 
Professor Toth. The junctions, he 
explained, are simply thin films of 
superconductor, insulator and more 
superconductor sandwiched together, 
but the dimensions ef the junctions 
make producing them a difficult . 
feat. 

A typical junction is made by 
depositing a superconductor layer 
500 atoms thick, then 10 atoms of 
an insulator such as aluminum oxide 
and then depositing a final layer 
of 500 afoms of superconductor. 
The thickness of the entire junction 
is about 30 millionths of a centimeter 
(12 millionths of an inch). 

One of the processes used to 
produce the thin films is called 
sputtering and it demands a special 
technology of its own. Sputtering 
involves bombarding a target metal 
with high energy ions which knock 
meta] atoms off the target. "It's 
just like a billiard ball model," Toth 
said, with some target atoms electri
cally attracted to a substrate to form 
a thick film. 
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There a~e two critical prerequisites 
to successful sputtering. First, sine€ 
sputtering tends to concentrate any 
impurities that may be found in the 
target metal, it is important that 
initially all materials be as pure 
as possible. To illustrate this impurity 
concentration, Toth noted that a small 
amount of oxygen, typically .2%, 
is often found as a contaminant 
on the target metal. Yet after the same 
metal is sputtered onto the substrate 
the level of oxygen contamination 
may reach 20%-an impurity en
hancement factor of 100. Although 
experimentation and practice have 
reduced the impurity enhancement 
factor to an acceptable factor of 
1.5, obviously the utmost care must 
be taken to produce pure targets 
and to keep the entire sputtering 
system clean. 

The second key to successful 
sputtering is extremely low pressure,. 
a requirement which calls for a special 
system ·of three types of pumps .. 
The first pump, an oil-free, mechanical 
type, is employed to rough out the 
sputtering chamber to a pressure 
of 10-3 Torr. (One Torr equals 1/760 
of an atmosphere.) Next, a sorption 
pump, which removes gas molecules 
by trapping them in a porous 
molecular sieve cooled to liquid 
nitrogen temperatures, is used to 
reach a pressure of 10-5 Torr .Then 
ion pumps, designed to trap gas 
molecules in a stream of sputtering 
titanium, reduce the pressure to 
1 o-8Torr. Finally, the entire vacuum 
system is heated, pumped even 
further and allowed to cool. 

The entire pumping process takes 
about a day to complete and by the 
time the system is cool the ambient 
pressure is about Hf10Torr. Rounding 
out a Torr to approximately a thou
sandth of an atmosphere, the pressure 
inside the vacuum system is about 
one ten trillionth of normal atmo
spheric pressure. In fact, Toth said, 
"some of the equipment loaned, 
but essentially given, to the University 
by the National Bureau of Mines 
was formerly used to simulate rock 
drilling in a vacuum as on the moon." 

But even this ultra-low pressure 
is not sufficient for best results 
and so the actual sputtering takes 
place within a double-walled liquid 
nitrogen container inside the vacuum 
system. The exact partial pressure 
·Of impurity gases inside the container 
is not known but it is a safe guess 
that it reaches 10-11 Torr or better. 

Low pressure, while essential to 

the project, brings with it a host 
of special problems and jt is 
interesting to consider just a couple. 
First, the slightest speck of grease 
or oil becomes a source of gas 
molecules and will prevent the system 
from reaching the necessary pres
sures. A single fingerprint, for 
example, acts as an infinite gas source 
and the entire system may have to 
be disassembled and cleaned to 
remove it. Furthermo~, at these 
pressures, many metals actually 
begin to sublimate in , a process 
known as outgassing. This makes 
selection of construction materials 
a special problem. 

Not surprisingly, with such a 
multitude of potential problems, 
fabrication errors are easily introduced 
and previous studies have been 
criticized as "unbelievable" because 
of imperfectly constructed junctions. 
"Our group is primarily responsible 
for making materials that , are 
believable," Toth said, "and these 
must be the absolutely best super
conductors. 
But producing the junctions is only 

half the pr~ject-the extensive 
analysis required of each junction 
is the responsibility of Professor 
Goldman. He explained his testing 
method: "Essentially what you do 
is measure the conductance of the 
junction," Goldman said. Once again 
hQwever, what sounds theoretically 
simple is actually a complicated 
process. 

"Basically it's nothing more than 
ammeters and voltmeters," Goldman 
said, "but in practice it turns out to 
require very stable higll gain 
amplifiers, phase-sensitive detectors 
and the digitizing of data which 
are placed in a computer." 

Perhaps the most well-known 
test of superconductivity is to place 
a pulse of current in a superconductor 
'loop. Such· a pulse will continue 
uninterrupted for years-theoretically 
forever. "The most spectacular 
form of that experiment was conducted 
right after commercial aviation 
began," Goldman said. "Someone 
set up a persistent current in Holland. 
put it on an airplane, flew it to Britain 
and gave a lecture." 

In another experiment, Goldman 
said, the time constant (the time 
for the current to drop to roughly 
YJ of its original value) was experi
mentally determined and found 'to 
be several hundred thousand years. 
The only reason the current decayed 
at all was due to a slight amount 
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of creep in the superconducting 
material. 

Although persistent current experi
ments produce a dazzling exhibition 
of superconductivity, a far better 
way to understand the electronic 
structure of superconductors i's by 
studying electrons tunneling through 
junctions. Consider a current trying 
to flow through a junction composed 

of superconductor, insulator and metal 
layers. Electrons have little trouble 
moving through the superconductor 
or metal but the insulator acts as 
a barrier to current flow. In classical 
theory, only electrons with sufficient 
energy to overcome this barrier 
would be able to cross between 
the superconductor and the metal 
layers. Some electrons, however, 
cross through the energy barrier 
instead of obtaining the necessary 
energy to overcome it. In simple terms 
these electrons have "tunneled" 
through the junction. 

By understanding this tunneling effect 
Goldman expects to gain insight 
into the electronic structure of 
superconductors. With this new 
insight, it is hoped, the understanding 
needed to predict properties and, 
in particular, the transition temp
erature, of new superconducting 
materials. "The theories are very 
good at correlating the properties 
of a superconductor once you know 
it is a superconductor," Goldman said, 
"but the greatest shortcoming of 
the theory is in predicting the trans
ition temperatures-that's really 
not under control." 

Goldman also hopes that someday 
the techniques mastered in this 
project will be applied to other 
materials. "An additional aspect of 
this work is that single particle 
tunneling is an incredibly useful 
way of studying microscopic 
interactions in a variety of solids," 
he said. "We would like to develop 
the technology to grow junctions 
on any surface in a controlled way. 
If we succeed at that we will greatly 
broaden the possibilities for the use 
of electron tunneling as a tool of 
solid state physics." 
_ Goldman and Toth expect to spend 
three to five years investigating the 
properties of superconductor junc
tions. Both are optimistic that their 
work will result in a better under
standing of the phenomenon which 
may, in turn, lead to a practical 
superconducting material and a wave 
of a new technology. 
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Producing and studying super
conductor junctions is made easier 
(indeed perhaps at all possible) 
by a new and sophisticated form of 
analysis. The scanning Auger micro
probe, a close cousin of the electron 
microscope, has literally added new 
dimensions to the field of electronic 
microanalysis. 

Jim Schwanebeck and Roman 
Buitrago, research assistants and 
Ph.D. candidates have been working 
with the Auger probe since its delivery 
last summer and explained the theory 
behind the machine's operation. 
"Auger electrons result from bom
barding a material with an electron' 
beam," Schwane beck said. "When 
you bombard a material with elec
trons, certain transitions take place 
producing X-ray florescence or Auger 
electrons." 

These Auger electrons (discovered 
in 1925 by Pierre Auger) are then 
collected and plotted as a function 
of bombarding beam energy. Since 
every element has a unique Auger 
characteristic energy, ' by noting 
peaks on the graph, it is possible 
to determine the presence and con
centration of particular elements. 
High background noise, which can 
obscure small Auger peaks, is custom
arily eliminated by taking a derivative 
of ~ the original plot. With the 
exceptions of hydrogen and helium, 
the Auger probe can detect all the 
elements in amounts as small as .1 
atomic percent (1 000 parts per 
million). 

Although X-rays can be utilized. 
in a similar manner, Auger electrons 
offer an important advantage. "Auger 
electrons contain only surface infor
mation," Schwanebeck said, "they 
will only tell you what is at or near 
the surface. X -rays, on the other 
hand, will ield bulk information." 
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Why is studying the surface so 
important? "The critical problem of 
making junctions is to understand 
what happens at the interfaces," 
Schwanebeck said, and the Auger 
probe has the capability to analyse 
a single atomic layer. 

Schwanebeck also explained that 
by taking an Auger spectrum while 
simultaneously sputtering away the 
material a "depth profile" can be 
obtained. Using this technique an 

• 
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entire specimen can be analyzed 
one atomic layer at a time. 

Another interesting aspect of the 
Auger probe is its ability to make 
elemental "maps" of a specimen. 
By tuning the machine to an Auger 
peak of interest, then scanning a 
region, a map highlighting the areas 
where that particular element is 
detected is produced. In this manner 
a quick check can be made of where 
any element or compound is located. 

Research assistants Roman Buitrago (left) and Jim 
Schwanebeck (right) with the scanning Auger 
micro robe. 
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Yes, it's true. Free money! 

Spring is closer than you think, and along with spring 
comes the social event of the year. If you haven't 
guessed it already, it's Engineering Week, sponsored 
by that brilliant and good looking group of people 
called Plumb Bob. For the freshmen and the rest of you 
nerds, Engineering Week began about sixty years 
ago, and has been an annual event ever since. 

Traditionally, E-Week has been a time of frolic and 
festivities, unlike the daily grind of the engineering 
curriculum. This year will be no exception; E-Week 
will be held the week on May 16-20. Keep reading to 
find out about free money. 

E-Week this year is hoped to be the best ever, 
with events such as a calculator race, paper airplane 
contest, picnic, tricycle race, treasure hunt, bed race, 
numerous sports activities, button design contest and 
the biggest event of all, the car race. Tentative plans 
have been made to exhibit Chesty Morgan along with 
the hanging of a forester. Don't worry, the free money 
is coming. 

This year we hope to draw more participants than 
ever before to the car race. Because engineers usually 
require a monetary motivation to do anything, 
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Plumb Bob has decided to hand out FREE MONEY. 
This year, for all those interested in building, entering 
and racing a car, we are offering $25 to the first eight 
finishers as an incentive. 

The race this year will be in most aspects similar 
to previous races, but due to safety regulations some 
changes have been made. The structure of the race 
will be as follows: Cars will start from the starting 
line, accelerate for 75 yards and immediately come to a 
complete stop. The shortest overall time for both 
accelerating and stopping will be awarded Htst place. 
However, a panel of judges will observe the stopping 
procedure and will take off points for uncontrolled 
stops. Criteria for an uncontrolled stop are skidding 
of tires, loss of directional control and non-uniform 
deceleration. It is hoped this will be a good measure 
of the overall performance of the car and driver. 
Trophies will be awarded for the top finishers. 

Now is the time to start your car. Any questions 
about the race can be answered by contacting Patrick 
Corser at 331-6543 or Jim Orrock at 378-2575. 

I 
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If you're in college, there are many possible programs for you which lead into Navy nuclear propulsion. 

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 

I 

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 

,I , 

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. 

NAVY OFFICER PROGRAMS 
2nd & Washington Ave. S. 
Minneapolis, MN 55401 
call collect: (612) 335-3628 
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The Minnesota Pollution Control 
Agency (PCA), was created in 
1969 by the Minnesota state 
legislature to replace the Water 
Pollution Control Commission. 
The PCA was commissioned to deal 
with the problems relating to 
water, air and land pollution. 
According to the statutes, the 
PCA 's function is "to achieve 
a reasonable degree of purity 
of water, air and land resources." 

VVith these broad guidelines, 
the PCA is able to intervene in 
almost any aspect of Minnesota 
life. Any activity that discharges 
a substance into the air, land 
or water, or makes a noise can 
possibly come under the purview 
of the PCA. The PCA can dictate 
the time and place of whatever 
it is you want to do. 

The PCA has a nine-member 
board which adopts and imple
ments the standards by which 
businesses and individuals must 
abide in order to carry on some 
polluting activity. It is a board 
made up of ordinary citizens, who 
are paid $35 per meeting. These 
citizens have the power to approve 
or disapprove the location of any 
industry in the state in accordance 
with the standards they have 
set for protecting the environment. 

The day-to-day work of the PCA 
is carried out by the PCA director 
and his or her staff. The director 
is paid $24,000 per year. The PCA 
staff consists mostly of engineers 
and lawyers, who study the 
pollution problems and make 
recommendations to the PCA 
board on matters of pol icy. 

Since its inception, the PCA 
has been the center of a great 
deal of controversy. The dispute 
between the power companies 
and the central Minnesota farmers 
over power line placement, the 
Reserve Mining case over the 
pollution of Lake Superior, and the 
copper-nickel mmmg question 
are just a few of the decisions 
of the PCA which have been both 
a source of praise and criticism. 
The focal point that both critics 
and supporters look to in the PCA 
has been the director. 

The first director of the PCA was 
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oes the PC Affect 
the IJ. Job utlook 

By Steve Greenwood 

The Mississippi River was the scene of a recent oil 
spill. The PCA regulates industrial activity that 
could result in future polluting. This view is of the 
river as it winds through campus. 

John Badalich, a civil engineer. 
Badalich was appointed by 
governor LeVander. Probably 
the most famous, or infamous 
of the past PCA directors was 
Grant Merritt. He vigorously 
attacked the Reserve Mining 
Company for its pollution of Lake 
Superior. However, Merritt 
fought harder than then-Governor 
Wendell R. Anderson would have 
I i ked. Therefore, the Governor 
offered Merritt a promotion 
he could not refuse. Merritt was 
replaced by Peter Gove who 

had worked closely with Governor 
Anderson in the past. Gbve proved 
to be less of a source of controversy 
than Merritt, which pleased 
Anderson. He was so pleased that 
he took Gove to Washington 
when he assumed Walter 
Mondale 1 s Senate seat. The 
vacancy created by Gove's leaving 
prompted Governor Rudy Perpich 
to appoint a citizen 1 s Advisory 
group to search for a new PCA 
director. The group chose Sandra 
Gardebring, a staff attorney for 
the PCA, to fill the vacancy. 

13 
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Governor Perpich stated that one 
of the goals of his administration 
was to put women and minorities 
in the decision making positions 
of his administration. Soon after 
his inauguration, he appointed a 
woman director of the Pollution 
Control Agency, Sandra Garde bring. 

Ms. Gardebring has worked as 
an attorney on the PCA legal staff 
since 1973. She did her undergraduate 
work at Luther College in Decorah, 
Iowa. Specializing in environmental 
law, she graduated from .the Univer
sity of Minnesota law school in 1973. 
Since coming to the PCA, Ms .. 
Gardebring has been involved with 
the environmental issues of nuclear 
power plant licensing, 
copper-nickel mining's waste disposal 
and the solid waste problem. 

Technolog interviewed Ms. Gar
debring prior to her formal appoint
ment by Governor Perpich. 

ir ctor 
the board. 
Tech:nolog: What is your relation
ship with Governor Perpich? 
Ga:rdeb:rin.g: I didn't know him 
well until I was appointed to 
this position. I find him to be very 
straightforward and I expect to have 
a good relationship with him. 
I feel he will be more interested 
in the environment and stronger on 
environmental issues than Governor 
Anderson. I think he will lend the 
weight of his office to the decisions 
we make. I am comfortable with 
4im as a person and I feel I can be 
candid with him. 
Technolog: How do you classify 
yourself in relation to your 
predecessors Grant Merritt and Peter 
Gove? 
Gardeb:rin.g: I don't know what you 
think of them, but I am principally 
enforcement minded. I am a lawyer 
and that is what I know best, the law. 
I feel the PCA has very good statutory 

* * * * * * * * * * authority. 

Technolog: Ms. Garde bring, how do 
you see your role as PCA director 
and what can you do in the area 
of policy? 
Gardebring: The PCA is different. 
The policy is decided by a citizen 
board. The PCA director has really 
three roles: spokesperson for the 
staff and the board, shaper of the 
issues and internal staff 
decision maker. 
Technolog: But do you m_ake 
recommendations to the board? 
Ga:rdebring: The staff will mainly 
make the recommendations to 
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Technolog: Will you propose any new 
legislation? 
Gardebrin.g: Rather than make any 
legislative initiatives, my role will 
be to implement any programs we 
already have. 
Technolog: Do you plan any personnel 
changes? 
Gardebrin.g: Not very 
immediately. I am not an experienced 
administrator. I am going to depend 
on the people that are already here. 
Technolog: At the Institute of 
Technology we are concerned about 
jobs ... 
Ga:rdebrin.g: I thought engineers 

could get jobs whenever they 
want to ... 
Technolog: Well, there are a lot of 
engineers that want to stay in 
Minnestoa. Is there an adversay 
relationship between the PCA and 
jobs? 
Gardebrin.g: I think that the statement 
that environmental control has an 
adverse impact on jobs is largely 
a fiction of industry. Jobs have 

been increased, specifically, through 
sewarge treatment plant construction. 
Many jobs have been created by 
the metro sewage treatment plant 
alone. I don't think there is that 
kind of opposition between jobs 
and environmental control. We 
have created a lot of jobs for 
engineers. 
Technolog: Scrub hers? 
Gardebri:ng: There are several sets 
of engineers on each scrubber. 
As one group fails another is called 
in. This is just a bonanza for 
consulting engineers. 
Technolog: Do you favor further 
nuclear power plant construction? 
Gardebrin.g : This is not agency policy 
but my own opinion. Even with the 
difficulties with coal fired plants 
at least we don't have the 
overwhelming waste disposal 
questions we have with nuclear 
power plants. I am not in favor of 
any more construction of nuclear 
power plants. 

Minnesota Technolog 



Tech.nolog: Do you feel that energy 
growth is necessary for the job 
market expansion? 
Gardebri.ng: We need increased 
energy for industrial capacity 
to expand. I think that we are wasting 
more energy and that industrial 
expansion would not have to be 
as great in terms of energy 
consumption if we did a better job 
on energy conservation. 
Tech.nolog: Do you see anything 
developing similar to _the problems 
with Reserve Mining with the copper
nickel mining in northern Minnesota? 
Gardeb:ri.ng: I think we will be smarter 
this time. I think the regional 
impact statement we are now doing 
in that area of the state will 
give us some baseline data. We will 
know what the situation is there 
before we have an impact. 

Maybe the lesson we have to 
learn from Reserve is that before 
we allow that kind of significant 
industrial development, we can 
design appropriate regulatory 
controls. 
Tech.nolog: How do you feel about 
Governor Anderson 1 s plan to resolve 
the Reserve Mining case? 
Garde bring: I don It know the details 
of Anderson Is plan. I don It know 
to what extent Gov. Perpich will 
embrace the plan. 
Tech.nolog: Is it set now that Reserve 
Mining must dump their discharge 
at Milepost 20? 
Gardebring: Reserve had applied 
for permits for Milepost 7. This 
request was denied. Reserve has 
appealed this decision in Lake 
County District Court. 
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Concern over the effects of pollution 
generated a large amount of 

legislation by governmental units 
at all levels. Governmental agencies 
have been created and others have 
been strenghthened to prevent further 
environmental damage. Industrial 
activities have been a constant target 
for these agencies in their efforts 

protect the environment. Often 
have been required 

expend large sums of money or 
t down altogether in order to 

urtail their activities which the 
mn-, ... ,,.,, ..... ment finds deleterious to the 

ment. Not surprisingly, 
e business, agricultural and labor 

nterests throughout the state have 
been increasingly distressed by the 
results of environmental control. 

In an effort to present their point 
view on environmental control 
relation to economic issues, the 

usiness, labor and agricultural 
ps throughout the state formed 

e Environmental Balance Assoc-

from the University of Michigan. 
Fradin has served as Executive 
Vice President of the EBA since its 
inception in February, 1975. Fradin 
has organ'ized seminars and con
ferences on environmental-economic 
issues. He has also availed himself 
to mediate disputes on environmental 
questions such as Reserve Mining Is 
case and the Anheuser-Busch 1 s 
dispute with the city of Moorhead . 
He also exerts a public relations 
effort to get the EBA' s point of view 
in the media. 

Fradin states that the EBA is not 
opposed to preserving environmental 
quality but wants to "assure a strong 
economy co-existant with a quality 
environment." However, he feels 
that the environmental controls have 
sometimes resulted in "increasing 
costs out of proportion to benefits." 
Fradin sees the agencies charged with 
protecting as creating a "regulatory 
jungle" which results in "stagnation of 
economic activity." 

The main objection Fradin has to 
the work of agencies such as the 
PCA is their insistence on litigation 
as the only means of resolving environ
mental conflicts. · He states that 
"environmental problems are really 
people problems." What ts needed is 
to first bring about communication 
between the parties involved in the 
dispute, he feels. 

Other issues concerning the 
environment will still require more 
study, according to Fradin. Nuclear 
power is an issue that still needs to 
be investigated. "If nuclear power 
proves economically feasable, then 
work should be done to minimize 
the risks of nuclear power." 

Although the work of the EBA is 
not always compatible with the efforts 
of the PCA and environmental groups, 
it still is somewhat reassuring that 
someone is watching the watchdog. 

15 



' ' ' / 
HAVE MORE FOR '(OUR RESUME THAN A 

GR "OE REPORT! Writers, artists, 
'"" iecnnolog. 

work tor the s wanted. 
production helper you tor your ettorts. d dad 
The \echnoloQ pays d hOme to mom an 
Have somethinQo~ ::t you do at school .(Keep 
when theY as\<. Y . 

.... ..,.., oH the trac\<.). . al E.ngineennQ, 
t .. e... R 2 MechaniC 
stop by at m. ' 
or call 373-3298 · 

rd 
Engineering ookstore 

Books and supplies tor all kinds of engineers 



Winter I, 1977 

By Jon Kavanaugh Artwork by Dale Redpath 

There's no doubt about it. Sooner or later the United 
States is going to be metric. It's been talked about 
in this country for over 100 years and little by little
more so in the last five years-the public is being 
exposed to the reality of metric measurement. Not 
until recently, though, has government provided for 
the smooth transition to metric through public 
education. That is, the University got the jump on 
Congress three years ago, establishing its own 
multi-faceted metric center. Today, the center operates 
on a $10,000 allocation as a result of Congressional 
action in late 1975. December 23, 1975, the "Con
version Act of 1975" began by providing for a 17-
member National Metric Board to oversee the con
version process, however long that may be, 
and by making money available for education centers 
like the one started here in I.T. 

On the window outside his office 
door is a brilliant orange and blue 
"Think Metric" sticker. Inside is 
Larry Wenberg, busy answering 
questions over" the phone, weeding 
through a stack of correspondence 
or pouring over publications such 
as Metric News. This is the Minnesota 
Metric Center and Larry Wenberg 
is director and staff of the biggest 
metric public relations effort in the 
state, that of making the U.S. 
transition to metric measurement 
a smooth one. 

The Metric Center 'first began 
as an idea of some interested I. T. 
faculty including mechanical engi
neering Professor Emil Pfender. They 
felt it was necessary for the public 
to have a central information dissem-
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ination office that would serve a 
variety of people, explains Wenberg. 
With some miscellaneous funds from 
I. T. they were able to kick off a 
year's research, a must before the 
center could begin passing along 
metric information. The Mechanical 
Engineering Department came up 
with office space in 111 Mechanical 
Engineering and a lot of cooperation. 
Wenberg praised the department. 
"Cooperation is the whole thing. 
I can't emphasize enough the co
operation we've received ... The staff 
has been cooperative in every way, 
providing facilities, in reproducing 
materials and general support of the 
center." 

There was less cooperation in the 
early days of the center from outside 
funding sources, though, and it 
struggled along on tight money for 
nearly two years before Congress 
passed the Conversion Act. But while 
Pfender and colleagues were getting 
the ingredients together in the form 
of research, another resource was 
developing-a non-financial one. 
Wenberg was doing research 
simultaneously with the National 
Science Foundation in 1974 and had 
been working with metric-related 
problems. In late 1974, Pfender had 
to release himself from the responsi
bility of the center, primarily a 
volunteer effort thus far, and young 
Wen berg became the director of 
the center. 

Wenberg gave it a volunteer's 
best efforts, too, until other money 
was made available through special 
educational grants and later Con
gressional money from the Conversion 
Act. Continuing work on a 'U' 
correspondence course begun by 
Associate Professor Jim Holte in 
the Electrical Engineering Department 
enabled the center to gain funds 
from the Center for Educational 
Development. It wasn't until early 
1976 that a more sizable amount 
of money was allocated, giving 

Wen berg more time to concentrate 
on the Center's function and less 
to search for funding. 

"The metric system." The name 
itself has a mechanical, complex 
sound to it, one that often frightens 
people, as if it were the prophecy 
of some impending doom. Wen berg 
doesn't think it's quite that serious 
and spends a good deal of his time 
making metrics sound simple,teaching 
it and learning more about it. "It's 
basically words," he explains. "It's 
a language, a system of words used 
to measure things in the environ
ment." What Wenberg does, simply 
is teach the language of metric. 
"The main thing is to get people to 
think in terms of metric from scratch 
instead of trying to convert every
thing from the known standards." 

To accomplish this kind of educa
tion, Wenberg has developed several 
programs that he uses in speaking 
appearances. 
Any club or civic group that wants 
its members to know more about 
the metric system or how it will affect 
their particular environment can seek 
Wenberg's services as a speaker. 
He's traveled around the state giving 
presentations since 1975 like a metric 
prophet. Another program he hopes 
will be successful is an appeal to the 
young. Upper grade elementary 
students are taught the foundations 
of metric measurement and then 
are encouraged to go home and 
pass along the information to their 
parents and friends. "It's important 
that people have an awareness of 
how the metric system will affect 
their lives. We use measurement in 
almost everything we do ... from the 
time we get up in the morning until 
we go to sleep at night," Wenberg 
said. It is hoped that personal 
appearances, education of the young 
in the schools and second generation 
_teaching, (A tells B who tells C) 
will impress upon every individual 
the simple and commonplace uses 
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of measurement in everyday life, 
and how easy metric measurement 
can be inserted in our daily routines. 

For those who already recognize 
the need for understanding metric 
measurement but who want a broader 
knowledge of its applicati~ns in 
industry and business, the center 
offers a four-credit correspondence 
course through the Department of 
Continuing Education and Extension 
and a formal day class during the first 
summer session, both taught by 
Wenberg. Sparse enrollment nar
rowed the daytime class down from 
being offered every quarter to once 
each year during the summer, 
attracting about 35 students. Wen berg 
figures about 60 students have 
completed the correspondence course. 

When he's not teaching or lecturing 
outside the University, Wenberg is 
just as busy in his cramped office 
in Mechanical Engineering. There 

he has the telephone to answer. 
Often researchers from the University 
or private companies call to find 
out technical information about the 
metric system. For example, a 
company might be interested in 
learning the specifications established 
by law for metric packaging of 

. consumer goods. Wenberg has the 
information on file. Also, often those 
who have heard of him speak in 
public will call for specific metric 
conversion information, legal stand
ings or to book him for another talk 
somewhere. Perhaps an educator 
will call with a request for special 
teaching methods for a certain area 
of metric measurement. 

If he's not on the phone, Wen berg 
has just as many requests for informa
tion by mail and he tries to answer 
each one as completely as possible 
with the available resources. The 
vast number of requests has prompted 
Wenberg to begin compiling some 
standard packages of information 
on a vocational basis. Packages for 
the average consumer, the construc
tion industry, the news media, and 
the auto industry all possibilities. 
Where does all this 
information come from? One word
research. "I spend nearly YJ of all 
my time doing research," Wenberg 
said. He reads trade magazines, news 
clippings, technical journals and 
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press releases. He contacts other 
companies doing metric research 
such as Honeywell and Grayco which 
have their own metric centers. Most of 
the information gathering is just hard 
digging: keeping up with government" 
reports and legislation. Talking with 
fellow researchers. A little creativity. 
Many phone calls and letters. And 
all of this is clipped, sorted and files 
for use later when the questions pour 
in. 

What about this man who travels, 
reads, teaches, researches, files and 
even answers his own phone? Is he 
part machine? Does he ever sleep? 
While Wenberg does maintain a hectic 
schedule including much weekend 
work, metric education is not his 
whole life. "I'm interested in metric 
education, but it Is not a religion for 
me," he said frankly. And he even 
admits he I d like to get out of the 
Center before too long, perhaps to 
use more of his Masters degree in 
Business Administration. 

He sees the media as an important 
educator, too. "It's especially impor
tant for the media to take an active 
role in metric education." The power 
of the media could be used in 
promoting the use of metric measure
ment and encouraging public aware-

ness of the facts. So far, though, 
the media hasn 1 t taken a great deal 
of interest in metric education beyond 
the news aspect of legislative 
developments and in reporting which 
corporations have changed to metric . 
At a conference in May, Wenberg 
intends to address the media and 
encourage their renewed active 
involvement in spreading the metric 
word. 

But perhaps all of the hard work, 
the promoting and the educating 
won 1 t be necessary in a few years 
as the metric age takes a firm hold 
and becomes as commonplace as TV 
and McDonald's. Perhaps the Metric 
Center won It even e'iist in five, 
ten or fifteen years. Drinking in 1 iters 
(or litres; it's still being debated) 
will be second nature. Driving kilo
meter after kilometer on vacation 
will cause no concern. It is hoped 
we still won't be cursing the metric 
age when it is fully in operation. 
Even the government 1 s National 
Metric Board is planned obsoles
cence, according to the Metric 
Conversion Act. 

Still, whether it accepts the idea 
or not, whether it Is ready or not, 
the United States is going metric
no doubt about it. 
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When the electronic music lab 
in Scott Hall was burglarized a few 
years ago, nobody thought it would 
be a blessing in disguise, but the new 
lab will be a unique composite of the 
efforts of musicians, an engineer 
and an electronics technician. "Now 
we have an infinitely better syn
thesizer in the making," says the head 
of the new lab, composer and 
associate professor of music, Eric 
Stokes. 

Electronic music has a history. 
that goes back to the beginning of 
this century when traditional music 
reached an unprecedented degree 
of harmonic complexity. With the 
discovery of the vacuum tube, it 
was possible to make sounds by 
electrical impulses rather than 
mechanical vibration. Stokes ex
plained that " .. .if we view the piano 
as a machine-an 18th century 
expression of 18th century practice 
then the synthesizer is a 20th century 
machine expressive of 20th century· 
technology. The piano offered the 
possibilities of striking the strings 
very softly or very loudly, with 
tremendous gradations in b~tween. 
The synthesizer offers certain poten
tial in sound generation that can also 
be controlled very subtly. Those 
controls allow, for instance, the use 
of frequencies which are not limited 
to the twelve pitches in our chromatic 
scale." 

Before World War II, composer 
Edgard Varese declared that "the 
instrument that the electrical engi-

neers must perfect, with the collabor
ation of musicians, will make possible 
the use of all sounds." The 
University's synthesizer is a step 
in that direction. 

The insurance settlement from 
the break-in gave Stokes $16,000 
to rebuild the music lab. Bill Johnson, 
the chief designer, states that this 
sum would only buy a powerful 

·synthesizer from a commercial 
producer of electronic equipment 
and that there are other necessary 
components such as tape recorders, 
interface and mixers. Therefore, 
Stokes and Johnson decided to build 
the equipment themselves. 

Johnson began his career in music 
composing and teaching at the 
University. He then left to write for 
the quarterly magazine Synthesist. 
The magazine eventually folded, 
but Johnson continued his study 
of electronics. Now "an engineer 
for CPT Electronics, he troubleshoots 
and designs electronic equipment. 
Stokes opines that Johnson is is the 
unique position where he can apply 
his understanding to the needs of 
musicians and fill those needs 
technically. 

All kinds of unanticipated problems 
have arisen throughout the project. 
At first Johnson could not even get 
bonded by the insurance company to 
begin work. When he finally agreed 
to be written into the contract with 
the University as a "laborer" rather 
than an engineer, this meant that 
he could not sign orders for parts 
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himself. He had to get approval 
from the University, which took 
more time than if he could order 
directly. All of this paperwork was 
followed by up to four months waiting 
time for the arrival of the ordered 
instruments and equipment. When 
the materials began to arrive, 
Johnson discovered that some of the 
wiring needed to be done with 
shielded coaxial cable which was both 
complex and time-consuming. 

When the synthesizer is finished, 
it will consist of three identical sloped 
boxes housing the various components 
of the system. The center box will 
be the main control for the other two. 
At the base will be a pull-out key
board. Rising above that will be a 
massive mixer to patch the com
ponents of the synthesizer together. 
It will contain two hundred micro
jacks, seventy of which are for inputs 
to the system. Johnson also agreed 
the mixer for quad seperation and 
lighted push-button solid state 
switches. 

Above the mixer will be the most 
precise modules of the system. 
Each module will consist of oscillators, 
envelope generators and filters, 
probably six of each. The function 
of the oscillator is to generate 
frequencies which can be put through 
a loudspeaker. Envelope generators 
provide the synthesist with a source 
of time varying voltages useful in 
controlling filter, oscillators and ampli
fiers. Johnson designed all of this to 
further the control of the user. "I 
was so depressed with the equipment 
I'd used before where you set up a 
patch and you come in the next day 
and it's an entirely different piece." 

Aiso on the center box are remote 
controls for the tape recorders and a 

monitor for the system, completing 
the panel of controls. Johnson said 
that the tape recorders can be routed 
equalized and located anywhere 
in quad." 

On the box to the right will go 
filtering devices which enable the 
synthesist to pick out any frequency 
and add just a little sharpness in that 
vicinity. This can be very important 
in synthesizing some natural sounds 
such as a trumpet, which Johnson 
said, "tends to have this little 
resonance at a certain frequency." 
Also on this box will be some of 
the more exotic components of the 
system. Frequency shifters, balanced 
modulator, phase shifter, phlanger 
and voltage-controlled reverb are 
some of these features. The balanced 
modulator, for example, provides 
.a basis for the generation of sounds 
with component frequencies spaced 
according to non-harmonic intervals. 

Stokes finds that this equipment 
is excellent bu the housing is 
inadequate. That the room is not 
soundproofed and there is a problem 
with temperature and atmosphere 
control are among the inefficiencies 
he noted, 

It will take two more years to 
completely finish the lab, so students 
currently using it are doing their 
composing on a Moog that has 
recently been installed. The mixer 
is totally complete and is now being 
used. The rest of the project will 
be "downhill" Johnson says, now 
that the design is complete. 

Students interested in using the 
electronic music lab should take two 
couses offered in the music 
department. These teach 'the funda
mental and intermediate levels of 
electronic music. 
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8 e $ and then you accept your best offer 
and embark on a dignified career. 

That used to be the general idea. 
Today college may have to be its own reward, 

distantly related, if at all, to the problem of 
earning a living. 

There are exceptions, and as an engineering 
graduate you are a prime exception. 

In the eyes of the kind of people who run 
outfits like Kodak, a B.S. or M.S. in 
engineering marks you as a potential 
successor of theirs. 

Your attractiveness depends on the fact that 
your engineering faculty, despite its apparent 
friendliness, is out to make things as tough as 
they can for you. Yet you SURVIVE! 

When the business cycle is up, bare survival 

in a rugged engineering curriculum may prove 
sufficiently impressive. When it's down, the 
bare survivors may find the pickings a little 
better than their less technically minded friends 
and a little slimmer than they are for the 
hotshot who keeps a 3.9 CPA while running 
a fleet of garbage trucks in order to support 
honorable parents. 

If we don't snare that character, it's probably 
because an employer almost as desirable as 
we are got there first. 

To prevent that, waste no time before 
dropping a note to Kodak, Business and 
Technical Personnel, Rochester, N.Y. 14650. 

An equal-opportunity employer (f/m) manufacturing photographic products, 
fibers, plastics, and chemicals, with planl's· in Rochester, N'cY., 

Kingsport, Tenn., Windsor, Colo., Longview, Tex., and Batesville, Ark. 
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Ever since Thomas Edison helped 
start our business, G E has been known as an innovator. 

Today, more than ever, we need original thinkers to 
help keep that kind of thinking going. Not only 
engineers who can invent products. Just as impor
tant, engineers who can help find better ways to 
design them, manufacture them, market and 
service them. 

With so many problems today in areas like 
energy, the environment, and productivity, the 
challenges to technology have rarely been greater. 
And few companies can offer you more ways to 
help solve these problems than General Electric. 

At G E you might help build better mass
transit systems. Or cleaner, quieter jet engines. 

Or you might go to work on nuclear power 
projects. Or more efficient turbine-generators. 

Or maybe one day work on one of the devel
oping energy technologies like the fast-breeder 
reactor. Coal gasification. Solar heating. Battery 
storage for peaking power. Laser applications for 
fusion and fuel enrichment. 

Or perhaps work on sophisticated diagnostic medical 
devices. Or engineering plastics like our virtually 
unbreakable Lexan® resin. GE is big in lots of areas you 
might not have known about. 

But a word about that word "big." Some people worry 
that General Electric might be too big for them. 
Actually we're not like some big companies. We're decen
tralized. Into strategic business units. Each with its own 
plans and business objectives. 

The whole idea is to give everyone plenty of responsibility 
and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. 

Sound interesting? Why not send for our free careers booklet? Just 
write: General Electric, Educational Communications, WlD, Fairfield, CT 06431. 

CHEMISTRY LIBRARY 
CHtMtSTRV SLOG~ 
Ct~MPUS 

Progress for People. 

GENERAL ElECTRIC 
An Equal Opportunity En1ployer 
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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. 

li 
111111 

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. 

From Science: Service 



The Air Force heeds 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 scholarshiR that includes full 
tuition, books, all lab fees and $100 a 0 ® 

month, tax free. Even without the Full uttton 
for highly qualified non-Air Force ROrC 
graduates. Graduates whose degree ap
pears on the list may apply for officer 
training. Successful apQlicants will at
tend a 12-week Officer '.fraining School 
located in San Antonio, Texas. Gradu
ates of the school receive an Air Force 
commission and are on the way to chale 
lenging jobs as Air Force officers. 

scholarship you can get excellent L b 
Air Force ROTC training and the a eS 
$100 a month tax-free allowance during 
thelasttwoyearsof«?ollege. . $100 a month 

Upon graduation, 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 ~pecify your interest either in Air Force 
ROTC or Officer '.fraining School. 

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 

ir rce 

1 AIR FORCE OPPORTUNITIES CENTER 
1 P.O.BOXAF I PEORIA,IL61614 

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

1 (check one) Air Force ROTC __ . Air Force Officer 'fraina 
1 ing School __ • 

I 
I 
I 
I 
I 
I 

Name. _______________ SexD M 0 F 
(Please Print) Address ______________________________________ __ 

City __________ ~State ____ _.....ZIP __ _ 

Date of Birth Phone number. _____ _ 
(Furnish college o:r high school informations) 
College Major. Graduation date. ___ _ 
High Schoo Graduation date'-------

eway to a reat way of li 



You might not have seen our ads in 
the classified sections of the newspapers. 
So we put one here where you would see 
it. Because we think new graduates are 
vital to Boeing's future. 

We're offering you a challenging career 
with a dynamic company. And an oppor
tunity to live in the unspoiled beauty of 
the Pacific Northwest. 

This is your chance to help yourself to 
the best of both worlds. 
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Future Shock? 
Science fiction is' the theme for this issue 

of the Technolog. This genre usually deals with 
the future--speculations, prophesies and hopes for 
what society will be like someday. We have 
received some information in the Technolog office 
that could also have some implications for the 
future, specifically the future of the Technolog. 

The Student Activities Center (SAC) took a 
survey on student fees during Fall Quarter, 1976. 
The form was mailed to 787 randomly-selected 
students, and SAC received completed surveys from 
575 for a 73 percent return rate. The students 
were asked to state their level of support for, and 
participation in, services and activities supported 
by the student fees they pay every quarter. 
IT students were, therefore, asked to comment on 
the $1.00 per quarter fee that is paid for the 
Technolog. The results of this are a bit frightening to 
us. 

Students were asked to circle one of five choices: 
1 = Eliminate the fee (Abolish service) 
2 = Decrease the fee (Substantial reduction in 

services) 
3 = Hold fee at present level (With inflation would 

cause reduction in services) 
4 = Increase fee to cover inflation (Maintain present 

service level) 
5 = Increase fee by amount greater than inflation 

(Provide increased level of service) 
Twenty-five percent chose option 1, 17 percent chose 

option 2, 33 percent chose option 3, 21 percent chose 
option 4, and four percent wanted option 5. Based 
on this coding system, mean scores were 
computed; the higher the mean score, the higher 
the level of support. The "mean score" in general 
refers to the average of the ratings by all 
the survey respondents for each survey question. 
The Technolog 's mean score was 2.620, 16th 
highest out of 17 services surveyed. The percentage 
of people who responded with number one, 
"eliminate fee" for the Technolog was the highest 
for any organization that receives student fees. 

The survey also measured readership of the 
Technolog. The results of the survey indicate that 37 
percent of the IT students read or at least browse 
through eac~ issue of the Technolog. Another 
37 percent never read or look through the 
magazine. The remaining 26 percent occasionally 
look at an issue of the Technolog. Cross 
tabulations of the Technolog readership with class, 
sex, and commuter I non-commuter status yielded 
no significant differences. The survey also found 
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that there was a general correlation between 
the amount of support and the readership. In other 
words, people who read the Technolog are more likely 
to support the fees for it. 

To us, the results of this survey show that 
we are not reaching a significant segment of the 
IT population. One-quarter would like to see Technolog 
abolished, and over one-third never look at it. 

The Technolog is unique on the University campus, 
and it is also part of a long and strong 
tradition. The Institute of Technology is the only college 
in the University that has its own publication 
of high quality. And if you doubt the quality, an 
examination of the mimeographed newsletters of other 
colleges or the non-existence of publications 
in some will show you what we mean. The tradition 
spoken of above is that of the college engineering 
magazine. There are over 50 across the country, 
and an organization called the Engineering College 
Magazine Association (EMCA) represents 
the interests of all of them, members or not. The ECMA 
also sponsors competition for the magazines 
every year. Last year the Techno log was voted the 
outstanding college engineering magazine in the 
country. It also won first place awards in 
best single issue, best single cover, overall 
layout and best layout for a single issue. The Technolog 
placed in eight out of ten categories of competition. 

Not only is the Technolog the best college magazine 
within the University, but it is the best 
engineering magazine in the country at present. It is 
also the oldest continuing publication at the University 
of Minnesota, being published consecutively 
for over 50 years. 

This does not mean the Technolog is going to rest 
on its laurels. Obviously, not everyone is 
impressed with the Technolog. But there is a serious 
lack of communication and input from the students 
of IT to the staff of the Technolog. Some interested 
people drop by with ideas for articles, but they 
are few and far between. The news notes 
column "Log Ledger" has not received any 
contributions since it was inaugurated in the 
second fall issue. No notes or letters have been sent 
with reaction, comments or criticism. 

We need to know what you want in an IT magazine. 
Do you want more humor? more pictures? more 
technical articles? more general articles? Do you like 
the science fiction contest? Would you like to 
see more science fiction in the magazine? 
Do you read and enjoy Fig by? Are there any regular 
features you think the Technolog should 
have? 

There will be a box placed outside of the Technolog 
office, Rm. 2, Mechanical Engineering, where 
you can place some of these comments. 
Please let us know what you want to see. The Tech~ 
nolog has too long of a tradition to let it deteriorate. 
By next year, we want to see the percentage of people 
who read and support the Technolog to go much 
higher. 

Minnesota Technolog 
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(Dedicated. Responsive. Knowledgeable 
people) Men with vision launched Univac 
and a new era. 

Today, some 30.000 Univac people throughout 
the world bring to their tasks superior 
scientific competence. technological skills of 
a high order. inspiration. and extraordinary 
imagination. 

They fi II exciting jobs in a vastly exciting industry. 

They are found all over the world: scientists. 
technicians. sales representatives. assemblers. 
programmers. systems analysts. field engineers. 
accountants. marketing specialists. Men. 

If you are interested, write 

Women. All races. All creeds. 

Since the computer industry is in 1tself youthful. 
Univac people tend towards youth. Average 
age is near 30. But matur1ty and experience 
are present. too. Many of those in on the 
beginning of Univac are st1ll found 1n management. 
research. the laboratones. the f1eld. the off1ces 
and at sophisticated computer sites. Perhaps 
tracking a space satellite. Or helping to probe 

~ 

the causes of cancer. Or keepmg a transportation 
system on schedule. 

Univac people are its most sign1ficant asset. 

Employment Manager 
Univac Defense Systems Division 
P.O. Box 3525 
St. Paul, Minnesota 55165 



Contributions to the 'LOG LEDGER are welcome and necessary. Please 
submit news of IT organizations, class projects or general news of a 
scientific or technological nature to Rm. 2, Mechanical Engineering. 
All contributions subject to editing. 

FUTURE STUDIES CLASSES FOR 
CREDIT 

A series of one and two day con
ferences sponsored by the Science 
Museum of Minnesota Future Studies 
Department and the Minnesota 
Futurists will be held in March, 
April, May, and June. University 
junior, senior, or graduate credits may 
be arranged. 

The series of conferences called 
"Facing Minnesota's Future" has 
been going on since December. Each 
of the conferences are open to the 
public, feature nationally and locally 
known speakers, will have audience 
participation and will focus on alter
natives that will have impact on 
everyone's life. 

Pre-registration is required for all 
of the conferences, whether there is 
a registration fee or not. Registration 
will close three working days before 
each conference. You must use the 
registration forms provided. A sample 
brochure is available in the Teclmolog 
office. 

Here are the conference topics, 
dates, etc.: 

Intermediate Technology: 
Economics as if People Mattered 

March 11 and 12, 1977; Holiday Inn 
Downtown, Minneapolis 

Inspired by the book by Dr. E.F. 
Schumacher, "Small is Beautiful: 
Economics as if People Mattered," 
an alternative view to the traditional 
"bigger is better" thought. He de-
cries giantism, whether in -industry, 

6 

urban concentration or other social 
organizations and calls for a new focus 
on human values. 

Registration fee is $16.00; scholar
ships available. 
Parapsychology and Human Potenidali 
May 2, 1977; The Science Museum of 
Minnesota 

This program will serve to review 
the state of the research in the field 
of parapsychololgy and provide a basis 
for discussion regarding research 
and application being done in 
Minnesota. This program will be held 
in the Members' Lounge of the St. 
Paul Ramsey Arts and Science Center, 
30 E. lOth St., St. Paul. No charge. 
Computer Power and Human Reason 
April~ and 2, 1977; The Registry Hotel 

There is no question that science 
and technology have both contributed 
to the quality of life as well as brought 
out horrendous evils. This conference 
will look at a specific area of science 
and technology, computer and infor
mation technology, and examine its 
impact on humankind and the poten
tials for your future. 

Registration fee is $16.00; scholar
ships available. 

Robotics: Is There A 
Robot In Your Future? 

June 3 and 4, 1977; the Holiday Inn 
Downtown, Minneapolis 

The future is now; robots are being 
used in the Chevrolet assembly plant 
in Lordstown, Ohio to assemble Vegas. 
This conference will review the state 
of the art and be a forum for discussion 

about the impact of robots on society. 
A small exposition of various kinds of 
robot technology will be attempted. 

Registration fee is $16.00; scholar
ships available. 

At the time of the printing of the 
brochure, not all details were firm. 
For further information write or call: 

T. Lance Holthusen 
Consultant 
The Science Museum of Minnesota 
31 E. 19th Street 
St. Paul, MN 55101 
Phone: 222-6303 
If not available, ask for Linda 

Sumption who is in charge of program 
registrations. 

RETENTION A MAJOR PROBLEM IN 
RECRUITING WOMEN, BLACKS 
INTO ENGINEERING 

Efforts to recruit more women and 
blacks into the engineering profession 
are facing the problem of keeping 
these students in school--and in 
engineering curricula--according to a 
study by Harold Kaufman, associate 
professor of management at the Poly
technic Institute of New York. 

Women tend to drop out of 
engineering at a faster rate than white 
males for several reasons, principally 
dissatisfaction with the highly tech
nical curriculum (especially true 
among those women with a "greater 
social consciousness") and financial 
problems, Prof. Kaufman reported in 
the February issue of the New 
Engineer, a magazine for recent 
engineering graduates, published 
Feb.lO. 

Blacks, he reported in last month's 
issue of the magazine, also have a 
lower retention rate than white males. 
Financial difficulties and the need for 
remedial courses are the main causes 
of drop-outs among this group. 

Minnesota Technolog 



In addition, Dr. Kaufman noted, 
more women majoring in engineering 
than women in other fields tend to 
disrupt (but not necessarily terminate) 
their studies because of marriage--a 
group which needs special treatment. 
Furthermore, the retention rate for 
blacks is about equal at predominantly 
black and predominantly white 
schools. Most of the ditlerence in 
retention between blacks and whites 
occurs by the sophomore year. 

These findings were based on data 
collected as part of a survey of college 
students questioned by the American 
Council on Education as freshmen in 
1968, and again in 1972. The number 
of blacks surveyed was 162, including 
seven who transferred into engineer
ing; the number of women was 88, 
including 16 transfers. The 
comparison group (white males) 
included over 3,000 students majoring 
in engineering as freshmen plus over 
300 transfers. 

Among other findings of Dr. 
Kaufman's study were the following: 

*Among black engineering students 
(persisters and transfers into engi
neering), 32 percent completed work 
in four years, compared with 46 
percent of whites. 

'~' Stopping out was tw1ce as fre
quent among women ( 45. percent) 
than among men (22 percent), prin
cipally because of marriage, preg
nancy, and family responsibilities. 
Again, nearly twice as many female 
persisters (45 percent) surveyed in 
1968 were married by 1972 than were 
male persisters.(26 percent). 
NOMINATIONS FOR MORSE* 
AMOCO FOUNDATION AWARDS 
BEING TAKEN 

Any student or faculty member 
who wishes to nominate a faculty 
member for the Horace T. Morse
Amoco Foundation Awards, which 
recognizes outstanding contributions 
to undergraduate education can come 
to the Technolog office for the neces
sary forms. Each college in the 
University can submit no more than 
three nominations for the award, 
which includes a $500 award. There 
will be eight recipients. The deadline 
for nominations is April11, 1977. 
ASCE WILL HOLD REGIONAL 
CONFERENCE HERE 

The University of Minnesota
Minneapolis Student Chapter of the 
American Society of Civil Engineers 
is sponsoring the 33rd Annual ASCE 
Student Chapter Midwestern Region-

A COMPLETE Ll E OF 
ART & TECH ICAL 
D GSUPPLIES 

31514th Ave. S.E. 331-6864 3018 Lyndale Ave. S. 827-5304 

Winter II, 1977 

al Conference during March 23-25, 
1977. Attendance at the Conference 
is anticipated at more than 150 
engineering students from seven 
midwest colleges and universities. 
The theme for this year's conference 
is "ALTERNATIVES WITHIN CIVIL 
ENGINEERING". The six scheduled 
seminars and tours will carry out this 
theme by covering various aspects of 
Civil Engineering. 

Also on the conference'' s agenda is 
a formal evening banquet and an 
informal social get-together. Judge 
Miles Lord will be the guest speaker 
at the evening banquet, which will also 
serve as the ASCE Parent Chapter's 
monthly meeting. Something new to 
this year's conference is a "resume· 
filing'' table where students can leave 
resumes for the visiting engineers 
to review. All engineering students are 
invited to attend. The registration 
deadline is February 28th and the fee 
is $12 per person or $20 per couple (the 
guest is admitted to social events 
only). Further information regarding 
registration or the conference is 
available in the ASCE lounge, Rm. 154 
Experimental Engineering, or from 
Tom Cummings, Conference Chair
man, 786-5418. 

March 5th 
R L 

the CHALLENGE: 
follow correctly a designated 
course at a specified speed and 
arrive at checkpoints exactly on 
time. (Remember: TIME = 
DIST I SPEED) 

Logic problems are used in an 
attempt to trick you into arriving 
early or late at the checkpoints. 

Simple reasoning will 
get you through the traps 
and win you trophies, 
prizes, and a sense of 
accomplishment. 

All you and your partner need is a 
calculator (or slide rule), a clipboard,/~ 
sharp pencils, and an accurate watch. 

Also a car; any car. 1 Sports car 1 is not 
a limiting factor in this situation. 

For more info: Jim Putnam 633-2094 
Sarah Brodt 690-5614 

7 



8 

In the four years tha,t .T haye been 
involved with the "offkial" science fic
tion world, there are som~ Sl!fprising 
things I've discovered; Th~ · fi:rst,. ·of 
course, was the realizati01) t1J.at1 vvas 
.not. alone. in my adoratipn of. ','~ci-.fi" 
and anything related to it. Since ,l9J.3, 
though, L realize that I haye .h.a.d. the 
incredible good fortune to find !S~iy~ce 
fiction "fandom" inth~s~ Twi11 Cities. 

I can thank a dos~ fri~nd f()r· ~elling 
rne about a local sfconvention in 1973-
MINH::ON! . For lack ..• of suktiety • I 
havetothank him· .. p:ublicly. So, Steve 
Glennon, thanks alot. Yo11 are .respoq
sible for what I have become•"a sf 
addict. 
, ... Anyway, we w,entto t1J.e con~e11tio~ 
mainly for the ,books ip. the d~aJ~r'·~ 
;oom~ We·· both bought a lot ()f: ~14 
m~gazines and, paperbacks. · ·1'I;te·fl13:i~. 
brought a w,pnderfui surpris~·.~lj)q~t.~ 
m,onth later: an ama.te:ur.. rn~g~zip~ 
devoted to science fiction.;-or so·· J 
thought. 

Which brings me. to one ·s:u~jec:t·,pf 
this article. "Minicon "Js the name of a 
convention · held annually· in. M.in7 
p~apolis . around Easter. wee~etH:t 
Registration for tbj~ 'P,cpn ''· (a;$ it i~ 
ftbbreviated) in~ludes ·~· year '·:s. sub~ 
scription to the . official p11blif!a~ion 
of the group, thatthtovvsthis •bash,th~ 
Minnesota. .. Scienc.e .· Fiction ·Soci~ty 
(l\llinn.;~tf); · th,e;r. IJU~lication is .called 
]Rune, J suppose, ~ecause of the 
ruinous state .. of the . hotel 
tonyentio11. Run~ is a strange 
behold.l'llgetto thatlater. 

Ba<;k to Minn~stf ... This group i~ oply 
pne out .of hUJ1«}re.ds of sciency fj<;t~pn 
clubs aroup.d·.·.the.·.·cpuntry.' a11cl'.w()rl(J. 
Science. fiction ... fans.. are . a .. ~tr~n&~ 
bunch .. They know. ju~t about. ~very~ 
l:>ody, eh;e jn "fandom" .and .. have. >lany 

senses. of humor 
self-interests. Other .. tnajor .dubs 

~re:. !~e New .·England· Science Fiction 
Ass?ciation(NESFA), the ·Los ·Angeles 
~cie~·lCe. ~ict~on . Society .. (LASFS), 
and a few more. Some .areas thatnever 
had civbs b~f?re now. do: 

~ut, IVIi?n-stf is.u.nique .. amo11g ~hem 
alL·. T,~e. r~Hying cry ;here js "Party; 
pat}y.,.p~rtyll!" and lag~:ee ... And not 
your a~yrage ~oci.at· pa~y or what
have,-Y?~ .• 'Yo.u; ~e,e, in fandom it is not 
considered. co0;L to·· get .dp].nk. ··Person-
nally, ... ·· .·. can onli · rec~ll a.·.· few 
i~d.~enis ·.·. of··· .. fans. ..·.t~at passed\ 
?tit· .. fr~m, ... ~ri~k. i .No'Y ~.· .. · .... here .. ··•· in 
¥inneapolis the I>arti~s .~re. ~if{frent 
frp111 the re.st ?f f~11~?1U· They .defy 
d..es?rit,:>tion,: y~~· ~e~e g.~es:, 

l) At1y ~orm of,attire is considered 
wearable. 

2);~ny~hing'.thatis 
drinkable. 

3).~~i!opic is dis~rissaole. 
4)~J?Y9l1e \Vh() goe.~ n?t kn?vv ~Ho 

Gordon Dickson is.should he .. shot. 
?J:·])i~~eg~i4·11~~ber;4. 
§)·WJ;lo;r~a,;1lys3:res, anyvva_y? 
At .. a,: .1Yf.it111~.stf party dop't.be sur~ 

priseq· tP ... ~ee:. people ... vvi!h swords, 
gila .. •• .. : rnPn.ster~'··· ...... a.ptennae and/or 
Z(lJ? •• ~UlJ.S.' • :~t1n11i11~ • l()ose . in public. 

)They .. 'rei.harw~€lSS .... Aqd ,great fun 
kn()vy. 

Hovv.··dq~~ :911e, ·getJn,forl11atio~:· op 
th~ n~J(t;Mi~icop? .he·h~ars the masses 
a,~k7 : .H~ f~plie~: ·IVIinkon .. 12 wilt be 
h~l~ .~~is .~oming, :April 8~10 ~t the 
Leamipgton .E!()tel.ipbe~utiful d()wn
lp'Yn',l~,lfip!J~.ai?91is.· .R~gistr(ltion •··for 
all·~~r~e·da~s'.h:tad~ance is $S.by. mail 
t)Jtqugli March 31 ... Aft~rward.s, $8 is 
the .. price~· S~n.d. to:.·l\IIJNICO'N, · .. ·:e~o. 
l;lo; 2128,' .Loop Station, Minneapolis, 
MN 55402. 

t()r·:<.P?r~ .... il}f()~mation, vvrite .... to: 
Minnesota• .Science f!iction· Sot::iety; 
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lnc.,34.3E .. 19th St., Apt. 8B, Minne
apolis, MN 55404. They will send you 
a report on the convention that 
includes word on guests of honor, 
toastn1aster, banquet,. dealer's room, 
and · reservation card for the hotel. 
Also,· info can be had on an art show 
and art auction. The auction will also 
include items like old, rare books 
and hand-made buttons and earrings. 

Now, Rune. Most sf clubs have 
mimeoed. or dittoed journals, and 
Minn-stf is no exception. Rune is 
perhaps the. best clubzine ("club 
magazine") currently being produced 
in the known universe. It earns this 
ranking by having some fine amateur 
artwork by local and national fans, 
very good articles, lots of book 
reviews,·. the most complete listing of 
fanzines("fan magazines") I've ever 
seen;anda lettercolumn that is easily 
the highlight of every issue. In this last 
item you will find the main characters 
that make up science fiction fandom. 
After an issue or two you will be able 
to .understand most of what is being 
said therein, and the rest of Rune will 

all the more enjoyable as a result. 
The 1nain emphasis I mean to point 

out is that science fiction fandom 
is solel:y .··devoted . to . having fun 
together. My life is th~ richer for it and 
I'll probably be in it for the rest of my 
life. ·.Love affairs with sf lead to a 
large age . differential of fandom ' s 
members.··. Some have children in the 
field and still others just seem to go on 
forever..:~and probably will. Some are 
"Big ;Name Fans", but most are little 
knowns maipJy into fandom for the 

thing to ·.keep in mind is 
professional ·writers enjoy 

re~~tonall :. conventions. Most started 
fans; ·tried ·their hands at 

n> .. ii+ .• .;., ..... <· it and·· started selling their 
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stories. Very famous w.riters of sf did 
this: Isaac Asimov, Ray Bradbury, 
Robert Silverberg, Frederik Pohl, 
Harlan Ellison, Terry Carr, and many 
more. It's important that a new 
fan should not be afraid of these 
writers. They need you more than 
you' 11 ever know. The science fiction 
market resembles a closed universe, 

; and sf readers, collectors and fans are 
the only people who ever buy the 
literature. Also, most of the important 
critical work arises out of fandom 
itself, not the major review journals. 
The relation between author and fan in 
sf is remarkably close. I can't think of 
a genre where this is true outside of sf. 

Okay. Now you know about the 
general "structure" of science fiction 
fandom. In reality it has none, but 
more or less is a kind of "organized 
chaos" or "chaotic autocracy," 
depending on who you're talking to. 
Whatever, it's loosely structured 
with the over-riding theme of having 
Fun. It's so easy to get lost in its 
folds. 

The wary reader can be warned of a 
few things when he's starting out: 

1) You' 11 hear a lot of abbreviated 
words and phrases spoken, like a vocal 
short-hand. We do it an awful lot. 
For example, there's con, pro, and 
fanzine which I've already men
tioned. Then there Is T ANST AAFL, 
FIA WOL, FIJ AGH, . to name only 
three. Other characteristics of 
fandom' s own language are strange 
and obscure words that evolved over 
the years. In a moment I'll mention 
something. that can be a great help 
in your understanding of this 
mish-mosh. 

2) Fannish legends and stories 
abound. Quite often a catch-phrase is 
used by a certain subgroup of fandom, 
like 'Minn -stf' s bid to hold the W odd 

Science ·Fiction Convention ·here in 
the Twin Cities in 197.3. The group 
held bidding parties at other conven
tions for a few years, but all for 
naught .. Toronto won in the voting 
held at the WorldCon of 1971. 
Undaunted, Minn-stf threw one last 
bidding party for '7.3. 

These bidding parties are still 
; being held every year at the World
Cons for the reason being Minn-stf 
will keep bidding .for 1973 until ·.it 
wins! "Minneapolis in '73" is a 
familiar cry to all in fandom. There are 
even t-shirts available now and then, 
also buttons, proclaiming the slogan. 

There is a small journal that . can 
help immensely in understanding 
these last two points. The Neo~Fan 's 

·"Guide (read: new fan) contains a lot 
of info on the history of fandom and its' 
idiosyncracies. Write to Linds E. 
Bushyager, 1614 Evans Ave., Prospect 
Park, P A 19076. The price is a mere 
50¢, and another dollar ($1) will bring 
you three issues of Linda's own 
fanzine K~rass, which is fandom 's 
leading newsletter containing news on 
people. authors, conventions, books, 
publishers .and sundries. 

These two small journals will 
provide you with a lot ·of background 
info that will ease the shock of. going 
to your· first convention. I don't 
recommend walking in unarmed. 
You simply have to have some know
ledge to help you through. Fans are 
a gregarious I of',,. and are always 
willing to meet new fans and establish 
new friendships. They are the people 
that make sf so enjoyable whether 
or not they know more about books or 
fandom than you do. Someday the 
tables will turn, and you,dear reader, 
will be . initiating .members into that 

. wonderful.. whacky world of Science 
Fiction Fandom. 
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"Identification, please." 
The nasal voice zapped him out ·of 

his trance. He had been walking along 
daydreaming, letting his mind wander 
far from the smog and crowds of the 
New York City streets. 

He fumbled in his pocket for his 
card, and, finding it, slid it into the 
slot below the speaker that had 
awakened him. 

The card was sucked in and disap
peared for several seconds while the· 
computer analyzed it. Satisfied, the 
card reappeared and he stuffed it back 
in the worn pocket of his faded army 
jacket. 

Silently, the chrome and glass entry 
door slid open to admit him while the 
electric eyes kept careful watch to see 
that no one else slipped in, at least :&1 ::: ~~, . _,, __ _ 

~QE~~~ 
) .. \ 
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until they identified themself. 
The door slipped quietly shut behind 

him, barring his ·exit through any but 
the approved channels. He looked to 
his right and then to his left, deciding 
which way to go first. 

He was standing in the center of a 
large aisle, the one running the length 
of the back of the supermarket. People 
came into view pushing shopping carts 
only to vanish again as they selected 
another aisle to search for their meals. 

The market was a huge affair, 
covering an entire city block. The first 
floor was all shopping area, row after 
row of breakfast cereals, soaps, and 
pre-packaged foods. The second floor 
took up much less space and had a 
much smaller task, housing the admin
istration offices. The vast share of the 

Prize Winner 
By Karl Jorgenson 

administration was done by the store 
. computer who checked IDs against 
lists of customers, priced items, kept 
track of inventories, and sent bills. 

The only humans on the second floor 
were subordinate to the machine. a 
technician and two maintenance men 
who kept the computer and the exten
sive automatic transport system 
running smoothly, and five full time 
janitors who kept both floors as neat 
and dean as possible. 

"Hey, Jeff! How ya doing?" Still 
trying to decide which direction to go, 
he was startled by a friend of his from 
the war, now working as a janitor. 

"Amber! I didn 't know you were 
working here. How's your family?" 

"Just fine. We gotta get together, 
talk about old times. Remember 
Sargent Disker? Ran into him on the 
bus the other day." 

"Really? Best. I wondered what 
happened to him. God, I haven't seen 
him since the war. He changed much 
in eight years?" 

"He's bald." 
"Bald? No crap? What a burn. 

He was so proud of that mane 
of his." A beeping noise began to 
sound from the breast pocket of Amber 
the janitor. "Hey, what's that?" Jeff 
asked. 
"Damn. That's my spy. If I stand still 
too long it starts beeping here and up 
there." Amber rolled his eyes upward. 
"If I ignore the beep, the computer'll 
put me on report, dock my pay, or 
even fire me. l gotta go." 

"Stay cool." Jeff said. "I'll drop 
over tonight and we' 11 do a little bar 
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hopping." 
"Great! I'm off at eight." Amber 

was eaten by an aisle and vanished 
from sight. 

Jeff picked a shopping basket off a 
stack and began to stroll down the 
corridor. It wouldn't take him long, he 
didn't need much. 

In fact, the biggest single item on 
his list was a case of dog food for the 
German Shepherd he kept in his run
down flat. 

He found the d9g food quickly and 
set it in the bottom of the basket, 
which it filled like a thick false bottom. 
He watched as the conveyor system 
pushed out a new case to fill the spot 
he had vacated on the shelve. The 
automatic stocking had been installed 
when he was overseas and it never 
ceased to amaze him. He imagined 
the conveyor, hidden in the center of 
the shelves being activated by the 
change in pressure when he removed 
the case. The computer decided what 
had been removed on the basis of 
where the pressure changed, and 
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called up a new case from inventory. 
One by one he picked up the ·other 

things he needed, two half gallons of 
milk, two pounds of hamburger, 
bread, and a head of lettuce. He knew 
he should have some fruit, and he had 
wanted oranges, but the price had 
been hiked again to $1.10 each so he 
really couldn't afford them. But what 
the hell, nobody but the rich could 
either. 

With the basic necessities for his · 
survival resting on the case of dog 
food, he made his way through the 
increasingly crowded aisles to the 
front of the store where the checkouts 
and the exits were. 

He emerged from the aisle at check 
line 20 and stopped. Line 20 was being 
used, as was 19 and 21. In fact, as far 
as he could tell to his left the lines 
were in service. To his right most of 
the higher numbers were full also, and 
he could see people as far down as 
line 45. 

He turned to his right and a line 
opened up. He set the basket on the 

stationary conveyor belt and unloaded .. 
each object, lining them up so that the 
register could read each one in turn 
from the magnetic characters. 

He stepped to the register, pushed 
his ID card into the slot and pressed 
the start button. One by one the pack
ages disappeared into the readed. 

Jeff could vaguely remember being 
little and going to the supermarket 
with his mother, when they still had 
people working the checkouts. Of 
course then they had to worry about 
people stealing, there was no 
controlled entry or exit and there 
weren't sensors in the doors to detect 
shoplifters. 

The blue light with the word 
"finished" across it lit up, signifying 
the end of the re'!_ding. Jeff pulled his 
card from the slot and pocketed it. The 
store computer had added the new 
groceries to his store bill, at the end of 
the month it would credit his bank 
account for that amount. 

He strolled down to the end of the 
line, past the chrome numerals two 
three on the reader to the drop basket 
for the emerging groceries. It was 
empty. He bent over and peered into 
the dark cavern of the register. 

The belt had stopped moving and 
there was nothing in sight on it. No 
hamburger, no milk, no dog food. 

Jeff understood what had happened, 
it was not unusual. For some reason 
the computer had short stopped his 
food, cut it out of the register 
on another belt and cycled it back into 
inventory. He would have to go to the 
complaint department. 
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The complaint elevator was at the 
near end of the checkout lines. He 
walked past the busy lines and pushed 
the button. The door opened immed
iately and he got in and rode up. 

It was the first time he had ever 
been on the second floor. The elevator 
doors slid open into a plush waiting 
room. A single door led off one 
paneled wall. 

He stepped across the luxurious 
carpeting, feeling the hidden warmth 
through the holes worn in the soles of 
his shoes. A flashing neon sign beside 
the door said insert identification. 

He pressed the card into the slot. In 
seconds, the information digested, it 
spit it back and the door slid open. 

The room was small, designed for. 
one person. A single chair sat in the 
center and faced a TV screen on the 
wall and a large speaker. Here was 
one of the few direct links to the store 
computer. 

"Sit down, make yourself comfort
able," the computer· said through the 
speaker. Jeff sat down. "You are 
Jeffrey Schneibel, ID number 
7223042, serial number 369928?" 

"You know that." Jeff let his irrita
tion creep into his voice. He knew that 
the computer would monitor his vital 
signs and his voice, but was not 
programmed to take action on any but 
violent changes. 

"I am sorry, but you are under 
arrest for fraud. Today you attempted 
to steal $21.74 worth of goods, even 
though you currently owe the store 
$1006.14, $6.14 over your credit limit." 

Jeff quickly added up his past 
purchases. Resigned, he realized the 
total was correct. 

"You have the right to remain silent. 
You have the right to trial by jury. 
You are informed. though, extra 
expenses incurred by jury trial must be 
borne by you in the form of more 
severe sentence if you are convicted. 
In the event you choose trial by jury. 
you have the right to an attorney." 

Jeff understood what that meant. 
He had been this road before. and he 
made up his mind quickly. If he chose 
jury trial, he would be convicted any
way. The computer records were 
infallible, concrete evidence. Adding 
up his past offenses a judge would 
sentence him to fifteen plus years. 
By waiving jury trial he could expect 
the mechanical sentencing to be one or 
two years, perhaps even probation. 

"Which do you choose, jury trial or 
immediate trial?" the computer asked. 

"Immediate trial." 
"Granted. I will analyze the 
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evidence," the computer said and 
became silent. Jeff sat tensed on the 
edge of the seat, having heard that 
total lack of nervousness on the part 
of the defendent signified a pro
fessional criminal to the computer. 

"Jeffrey Schneibel, you have been 
found guilty as charged. Do you have 
anything to say before I pass 
sentence?" 

"Yes. I accept your finding." He 
knew that to reject it would result in 
an appeal, and all appeals were carried 
to juries, incurring the extra expense 
of the live judicial system. "In my 
favor I would like to state that I had no 
prior intent to commit a crime, I did 
not realize my account had reached its 
limit." 

"Is that all?" 
"Yes." 
"I will now pass sentence, and, since 

you have waived appeal, I will explain. 
Your prior offenses are moderately 
serious, attempting draft evasion in 
1996 to avoid the middle east war, 
intent to shirk duty in same, and 
insubordination of your civilian assign
ment." 

"May I just say here that I 'didn't 
want to go to Seattle, and I think I 
ought to have a choice in the matter 
when I was discharged." Jeff inter
rupted. 

"You may not. You have indicated 
that you have completed your remarks. 
You are out of order and your remarks 
shall be stricken from the record. 

"Further, you are only a high school 
graduate, without a saleable skill. 
You are currently unemployed and 
have only 438 dollars in your account. 
The job market is worsening and my 
figures indicate that you will not be 
likely to find work until 2030. By then 
you will have to work until the age of 
118 to make a net contribution to 
society. 

"In light of these facts, I do hereby 
sentence you to death by vaporization. 
The gas being released into the room 
now will render you unconscious for 
security people." 

Jeff slumped out of the chair as the 
gas took effect. He lay on the floor, 
his eyes slowly closing as the two 
security guards opened the door and 
rolled the ambulence stretcher in. 
Feebly, he tried to resist. The 
computer had made an error. He had 
added up the punishment he should 
have received. It should not have 
exceeded five years in prison. 

Just before he drifted off. he 
smiled. The infallible computer had 
made an error. 
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Prize Winner 
By Thomas Vosecky 

Koelter and I were sacked out the night the 
asteroid fell. It was probably the screaming of it 
burning through the air which roused us, but the 
explosion when it crashed through the ice had us on 
our feet and racing to the control room. Johnson and 
Peters were already in parkas. 

"Landed about 200 yards southeast of here·. We 1 11 
take the walk, but keep us in contact. It 1 s colder 
than piss out there, but if we don 1 t do it now, the 
crater will be drifted in by morning and we' 11 never 
find it." 

Koelter kept them in the screens until they 
disappeared over a rise. We could see a column of 

steam rising, marking the meteor 1 s location. I was 
making out the occurance report when Peter's voice 
came over the radio. 

"We've sighted the rock. It's about eight inches 
across, looks pretty much like any other rock. Looks 
like it 1 s melted a small depression in the snow from 
its heat. It 1 s lying in a small valley. seems to have 
rolled down; there 1 s a path about a foot wide and 
twenty yards long down the side of the drift. We're 
going down, expect loss of radio contact. We' 11 
reestablish radio in twenty minutes." 

Koelter and I leaned back, looked at each other 
and smiled. A meteorite! The last team in the area 
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of a meteor fall had been rotated out. Sure, it meant 
endless questions from the science-types, but it also 
meant warmth. We smiled again, and checked the 
monitors for time, speed and location data. 

Twenty-five minutes later they stili had not 
checked in. "Give them five more minutes, and I '11 
go out and see what happened," I said. "You keep 
trying to raise them, I' 11 raise the base." 

I rose to get my parka. Koelter stopped me. 
"You were out yesterday. I' 11 go." 

Koelter called from the rise, "I can see their tracks 
going down the slope, and the track of the rock, but 
no sign of Peters, Johnson, or the rock. Wait a 
minute. There's Johnson waving. Next radio in 
ten minutes." 

"Jerry, Johnson's dead. I'm coming back." 
I heard Koelter coming through the crawl way. 

crossed to the small inner door. Koelter crawled 
through; I crouched, grabbed his shoulder to help 
him up. Instead, he shuddered, slumped and rolled 
onto his back, blank eyes staring at nothing. 

********** 
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"He was like this when we found him. Coma 
induced by extensive frostbite." 

"But why? The outpost had full temperature con
trol. Automatic. Mechanical failure, perhaps? And 
what about the report?" 

"Mechanical failure? Not a chance. First thing we 
checked. He turned it off. Went to a lot of trouble to 
do it, too. We've had people go snow happy before, 
those outposts are designed to be tamper-proof." 

"This meteorite thing, though. We have mention 
of it in Brown's report, and on the tapes of personal 
communications. But no record of one on the master 
tapes of the station, and no tracking from SAC or 
other warning stations." ' 

"Mass hysteria. Nothing much ever happens at 
those outposts. We figure it this way: Johnson and 
Peters were on watch. It was nearing the end of 
their watch, and of their tour. Four months of 
sitting, copying down figures. Any change in 
routine would be welcome, so one of them imagines 
a meteor. It could have been either one. He alerted 
the other, who accepted the hallucination, and 
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expanded it. This acceptance was made easier by doubt the deaths of his companions was quite a 
tbe recent reports of the actual meteor fall at Zebra shock. His training made him write the report, but 
Station, and the resultant return of the team to the we often find similar stories in such cases, clearing 
States. They woke the others, and returned to the the record and all that. Then he methodically shut 
control center to dress. When Koelter and Brown down the station and lay down on his cot to await 
appeared, they explained what happened, and went death. He should have been dead when we found 
outside. The radio message could indicate that they him, he was so close. Brown must have a constitu
thought they had found something, or it could have tion of iron to have survived at all. But, I'm afraid 
been a stall to give them, more time to search. In any we'll never know for sure. His brain is damaged 
case, they wandered out of radio range. We never beyond hope. He '11 never come out of that coma." 
found either of them. The Ice Caps are dangerous The colonel shook his head and sighed. "Well, I 
places. Anyway, Koelter went out to search. He guess that's it." He stared down at the motionless 
probably hallucinated Johnson waving, and when he form. Brown's eyelids flickered. 

E couldn't find him, assumed him dead. We found his "What the ... " the doctor thought, and pressed his 
~ body just inside the door, dead apparently of ear to the young man 's chest. Slowly, Brown's eyes 
g exposure. He must have searched quite a while. opened, and his head lifted to look at the back 
~ As for Brown and his I feel he just couldn't of the doctor's head. The faintest smile flickered 
~ stand the possibility of after the earlier across the young man's lips, and the doctor knew 
.< high spirits based on the what had fallen from above that night. 

£ti},lt~\}tltt~t!l"tltllltlRtWiitllltttlll 
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The requisition appeared on Luboy 's desk just as any 
other would have. He picked it up and read through it, as 
usual. But this time his reaction was quite unusual. He 
calmly put the requisition back on the desk and attempted to 
put his fist through the requisition and the marble desk top. 

"Anderson!" he bellowed, neglecting the intercom. 
And Anderson was there. "Yes, President Luboy?" he 

said meekly. 
"Five billion! Can you believe it? Five billion! Did you 

read the Central Processing Unit's latest requisition?" 
Luboy howled, thrusting the green computer printout into 
Anderson 1 s face. 

"Yes, sir. I received two of the three copies sent to this 
office. The CPU 's very efficient at this kind of thing, 
Anderson replied with a touch of pride. He was Luboy 1 s aide 
and liaison to Central Processing. He had the difficult job of 
playing Luboy 's emotionalism against the CPU 1 s supreme 
logic, with the well-being of fifty billion people in the 
balance. 

"But did you read it? Central Processing must have 
broken down! It can't requisition five billion people for a 
hundred and fifty years!" Luboy was boiling with frustra
tion, for he could do nothing. All the orders had been issued. 
Each of the five billion had received his orders. He should 
report to Management in two weeks. His pay would start 
immediately. But five billion! Luboy thought. And I don't 
even lmow what for! The damned machine doesn't deign to 
tell u.s mere humans. How could we tum them down now, if 
this is a manifestation of a CPU breakdown? There'd be 
such riots. Oi, oi! 

"Remember, sir, when Central Processing ordered the 
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Prize Winner 
by Bruce Kvam 

construction of the Transatlantic bridge? Then the Trans
pacific bridge? Those two projects alone eliminated the 
unemployment problem for three decades. This will 
conceivably end it!" Anderson was excited, if the ever-calm 
aide could be said to be in such a state. 

Luboy was enraged by that statement. The bridges had 
been build right along the equator, but all the industrial 
centers are in the north. "It promoted the transport indus
try," Anderson said. Luboy knew better. The bridges were 
useless. 

"Out!" Luboy finally cried in disgust, threatening with his 
fist. 

"Yes, I sir," !Anderson obeyed. He paused halfway through 
the door, talking to someone in the outer office. 

"What is it, Jon?" Luboy growled. He detested slow exits. 
"Sir, you remember, of course, your order stating that all 

CPU output be duplicated on paper and sent here for your 
personal files?" said the aide. 

"Yes," answered Luboy warily. Luboy liked paper. Lots of 
it. He had the same basic distrust of electronic information 
storage systems that all bureaucrats have. 

"Well, sir, there are three transports waiting outside 
wondering where to put Central Processing's list of the five 
billion people on the new project. In triplicate." 

Again the marble desktop felt the full impact of Luboy 's 
anger. 

Luboy let the matter ride for those two weeks before the 
execution of Central Processing's master plan to "end the 
futility of mankind's existence." By the time the project Is 
schedule arrived, the very same day it was to begin, Luboy 
had nearly forgotten about the whole mess. While reading it 

17 



a sense of despair and impotence grew in Luboy. Why? 
What for? And I can't do a blasted thing! thought the 
president in agony. 

PROJECT SCHEDULE 
03 May 2746 

0650: Short briefing. 
0]00: If weather control along the equator is sufficiently 

< stable (refer to order 0652 27 April 2736) the workers 
will begin the walk east, at a pace of five kilometers per 
hour, stopping once every hour for rest. 

0800: First rest period. Rest periods shall have a duration 
of ... 

"Yaaaah!" Luboy wailed. What happened to the good old 
days of bureaucracy, when a project was kicked around for 
three years before the CPU got its claws on it? thought 
Luboy~ bewildered. Now the good old days are gone, and 
sanity's gone with 'em! He punched the intercom buttom. 
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"Anderson! Get in here!" 
Within a second the aide was through the door. "Yes, sir, I 

read the project report, and I really can't explain what .... " 
"Never mind that," Luboy cut him off. "Just get me a few 

seconds with the CPU." 
"Uh, sir, I can't do that. The Central Processing Unit .... " 
"What? You'd think the 'servant of man' could spare me 

a few microseconds!" In this mood Luboy ·rarely allowed 
Anderson to complete any sentences. "Why not?" he asked 
finally, deciding it might be useful if Anderson did say some
thing. 

"I don't know, sir. I tried contacting CP this morning, but 
all I got was the peripherals telling me that the CPU was 
down for repairs." 

"For .... " Luboy slammed the switch that opened the 
circuit to Central Processing. This was the first time in 
fifteen years that he used the priority circuit. 

"Central Processing," came the computer-generated 
reply. Luboy tried to speak, but the voice continued. "The 
Central Processing Unit will be down until 2400 24 October 
2804, for extensive programming. The operating system will 
be run by Periphery until that date. Thank you." 

"How can it do that? How can it take so long to reprogram· 
itself? You know, the speed of light in its decisions, and all 
that. That's why we got the blasted thing, it was supposed 
to be fast!" 

"Well, President Luboy, it took the human programmers 
five hundred years to bring the CPU to its present capacity. 
The .... " 

"Capacity? It has no capacity for thought, or anything 
else! It sends five billion people down to the equator so they 
can walk east! And they get paid for it? Oi. oi!" squeaked 
Luboy in a tortured voice. 

"Sir, we '11 just have to wait until the CPU has repro
grammed itself to find out why it's done what it has. 
There's no hurrying it, it's already going as fast as pos
sible." Anderson left quickly, seeing that the desktop was to 
absorb yet another blow. 

Thou.gh Luboy was a very old man, he had come all the way 
from the nursing station in earth orbit to hear what the CPU 
had to say about the inane project it had initiated almost sixty 
years before. Anderson had never doubted the CPU's 
infallibility, but he came down to Earth with Luboy anyway, 
braving the awful, heart-taxing descent. He came not to 
mock, as Luboy had, but to listen in near-adoration. 

The project had become the only continuing thing on 
Earth. Everyone wanted to be connected with it. Status, 
power, and economic level all hinged in some way on the 
project. It was the only physical labor left for men, for almost 
everything menial was done by the CPU's cohorts. 

Luboy hated the project with gusto. He could not compre
hend how five billion people could do something so utterly 
useless, so boring, so ridiculous and like it. 

A few minutes remained until midnight. The two old men 
were seated in the main control room, in front of the CPU's 
control panel. 'Control' was used for lack of a better term. 
The programmers had no more control over the CPU than 
they had over the spinning of the Earth on its axis. 

"Jon, the time is come," Lub.oy said, his face very grave, 
but the joy in his voice betrayed his expression. "Now we 
will find out what the real reason for all this is. Yes, this 
certainly will be fun. How do you think they '11 turn the 
Central Processor off? The world will have a hard time 
without its benign dictatorship. But I think we' 11 survive." 

Minnesota TechnoiO!J 



"I don 
1 

t think we 1 II have to turn the CPU off, sir." After 
seventy-five years Anderson's respect for Luboy was as 
steadfast as his idolatry for the computer. "As always, there 
will be a totally rational and logical explanation. I'm sure of 
it., 

"We' II see," Luboy said softly to himself. 
At two minutes before midnight the CPU monitor was 

activated. 
"With a hundred twenty-thousand milliseconds to spare!" 

Anderson cried with glee. He snapped the vocal communica
tions switch that put them on line to the CPU direct. 

"Central Processing. You are on line at 2358.13 24 October 
2804." The computer paused. "Awaiting input." 

"Jon, can I just, well, talk to it?" Luboy was ignorant of 
conversations with machines. He avoided contact with them 
as much as possible. 

"Right. It' 11 just discard the unnecessary verbalisms and 
treat your questions as commands to release data," 
Anderson replied. 

"Oh. Right." Luboy turned and addressed the micro
phone that was set into the control panel. "What is the 
purpose of this walk east, round and round the world?" 

"Concerning the project initiated 0700 03 May 2746. Due 
to socio-economic conditions prior to programming it was 
decided that something was needed to occupy unemployed 
humans during programming. Estimates indicated that 
unless drastic action was taken severe problems would 
develop with the idle humans.· The project was the solution 
to the stated situation." It stopped, waiting for another 
question. Getting none, it said, "Awaiting input." 

"I don't believe that," Luboy said with disdain. I can't 
believe that! Anderson had come up with that reason as had 
everyone else. Luboy would be so disappointed if after sixty 
years of waiting the computer had after all come up with a 
good idea to calm the masses. "Give me the real reason." 

The computer did not reply immediately, as before. It was 
quiet for a few minutes. "I said, what is--" Luboy was cut off 
by the computer's "Command being processed." 

A feeling of victory forced a grin onto Luboy Is perpetually 
frowning mouth. As the silence stretched past ten minutes 
he slapped his friend on the back. "Jon, we humans have 
won!" 

Suddenly the computer broke its reverie. "The sidereal 
year is approximately 365.2564 mean solar days long. This 
is a very inconvenient and imperfect unit of time. The 
solution to the stated situation is to lengthen the sidereal 
day. This was to be accomplished with minimal expenditure 
of energy. The unemployed billions of humans were an 
entirely untapped source of energy. The workers are to walk 
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east, performing work against the rotation of the Earth, 
causing the rotation to slow. which lengthens the sidereal 
day. The scheduled completion date of the project will be 
sometime in the year 150,465,892, if present rates of ... " 

"Noooooo!" Luboy screeched in disbelief. 
Back aboard the nursing station a nearly hysterical Luboy 

was put under sedation. His blood pressure had skyrocketed 
and his heart rate had numerically reached his age. His 
expectations of glorious victory had sunk to the lowest 
depression. His interview with the CPU had halved the time 
to his death. And Luboy grew only more hysterical when an 
unknowing doctor tried to repair the oor shattered hand. 
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In today's complex 
world with its ever
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 
Engineerst you'll 
sona1 



Upon departing from college many 
engineers descover that they are paid 
a lower salary than the workers they 
are supervising. What is the cause 
of this seemingly mixed-up state of 
affairs? Why is the diploma from 
academia less respected than a 
journeyman's papers? One answer 
to these questions is the success of 
unions in securing large pay increases 
for their members. 

The reason unions are able to 
negotiate pay raises is due to the use 
of the strike. According to the "Code 
of Ethics" of the National Society 
of Professional Engineers, a profes
sional engineer " ... will not participate 
in strikes or pickets or other collective 
or coercive actions." 

In the past, belonging to a union 
and being a professional were 
contradictions. Professionals could not 
belong to unions and unions did not 
want professionals in their ranks. 
However, in the 1960's, the proscrip
tion against a professional person 
belonging to a union began to 
disappear. San Francisco nurses 
struck their hospitals and New York 
City teachers walked out of their 
classrooms to win substantial pay and 
benefit increases. Nurses and teachers 



throughout the country began to 
organize and strike. 

On a smaller scale, professional 
engineers have begun to organize 
associations for the collective bar
gaining purposes or have joined 
national labor organizations that 
represent other workers in their 
industry. At one time the engineering 
associations of the aerospace indus
tries boasted of 25,000 members. 
Today the largest associations are at 
Boeing and McDonnell-Douglas 
aerospace companies. Otis Elevator 
in New York City and Chrysler Motors 
in Detroit have engineers represented 
by the United Auto Workers of 
America (U A W). 

The UAW is actively organizing 
technical and professional workers. 
Spearheading the effort to organize· 
engineers for the UA W is Hubert 
Emmerick. Emmerick is assistant to 
the director of the UAW organizing 
program for technical and professional 
workers. 

"The need exists for unionization 
of engineers," Emmerick said from 
his office in Detroit. The profit motive 
of the corporation comes in contact 
with the personal and professional 
goals of an engineer, and conflicts 
are bound to arise. The only way for 
engineers to resolve such conflicts 
in their favor is to "bargain 
collectively." 

The UA W has unsuccessfully 
attempted to bring the engineering 
associations of the aerospace industry 
under their banner. The associates 
balked at the high cost of U A W 
dues, which are two hours of wages 
per month. This assessment amounts 
to $26 per month for an engineer 
making twenty-five thousand dollars 
per year. 

Why did the engineers in the aero
space industry organ.ize? Emmerick 's 
explanation: "The instability of 
employment in the industry was a 
major contributing factor to union
ization." The appearance and 



disappearance of government projects, 
such as the Super Sonic Transport, 
led to massive hirings followed by 
equally massive layoffs in the aero
space industry. The aerospace 
engineers would wander up and down 
the West Coast in search of 
employment with each layoff. The 
nomadic movements of the aero-space 
gave them the appellation of "aero
braceros". (A "bracero" is a term for 
a migrant Mexican farm worker.) 
Although the engineering association 
or unions could not prevent the layoffs, 
"at least they tried to establish some 
protection for senior engineers," 
Emmerick said. 

What prevents further unionization 
of engineers in other industries? 
There are two reasons, according to 
Emmerick. First, the engineers feel 
they can bargain the salary and 
benefit increases with their own 
abilities. Experienced engineers are 
somewhat of a scarce commodity in 
today' s market. If a company does 
not accede to an engineer's demands 

for better employment conditions, 
he or she will usually attempt to 
find another company that is willing 
to pay. Secondly, with the exception 
of the aerospace industry, the number 
of engineers is low in comparison 
with the other unionized workers 
in a plant. Because the "concentra
tions of engineers is so low. it is 
difficult to have communications 
between engineers; in other words, 
promote unionization," Emmerick 
said. 

The argument that engineers do 
not need unions because they can 
move to greener pastures is only 
true up to a point. Certainly young 
engineers (21-35) have the flexibility 
to make changes in their employer. 
However. older engineers are not 
as flexible due to families and age. 
Eventually, the engineers without 
the flexibility to change companies 
will often find themselves in a fixed 
salary situation. Unionization is a 
real possibility in preventing such 
hardships. 



By Jeff Osborne and Jack Rink 

With a high temperature of 
twelve below zero on the St. Paul 
campus Janua 29th' it was a 

, 

proverbial "cold day in hell"-
quite fitting for the traditional 
University of Minnesota Forester's 

The bitterly cold weather did 
I ittle to chill the enthusiasm of 
hordes of foresters attending the 
14 V2th annual celebration. (The 
extra 1f2 is from last year's festival 
which was too pathetic to be 
counted as a full event.) Most of 
the foresters, who apparently do 
not feel pain like humans anyway, 
were insulated in several layers of 
greasy flannel. Others, however, 
were fortified in a more direct 
manner. An informal poll showed 

. vodka, rubbing alcohol and sterno 
to be the most popular drinks. 

The day's festivities started 
at 7 a.m. with the Logger's Break
fast, a hearty meal of pancakes and 
sausage topped with generous 
amounts of pine sap. Although it 
was advertised that the meal would 
be served by the forester 1 s favorite 
professors, the mood was slightly 
damped when it was announced 
that Mr. Green Jeans was unable 
to attend. Still, the breakfast was 
an overall success despite a few 
injuries to foresters using knives 
and forks for the first time. 

The next item on the day 1 s 
agenda was to be a presentation 
of skits written and performed 
by an "All Star Cast of Foresters". 
However, "All Star" foresters are 
as common as Vikings with the 
Super-Bowl rings and the event 
was cancelled. 

With noon came the scheduled 
coronation of the Forester's Day 
King and Queen. Judging was 
extremely tough but Stanley 
"Fishface" McMackel eventually 
captured the title of King on the 
basis that he was the sole con

-=~~=,oo_----~~-"""""'"""""'""""""'""""""""""'""' testant to wear his pants with the 
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z pper correct a tion in such quaint events as speed 
"Bearbreath" !-Forgot-My-Last- chopping, pole climbing, the two 
Name was selected Queen for man bucksaw, snowshoe racing, 
being the only contestant able to match splitting, and, the runaway 
identify how the King's pants favorite, tobacco juice spitting. 
differed from the other com- The first event, speed chopping, 
petitors! The royal pair was is an exciting, physical competition 
crowned in a most impressive with top prize going to the person 
ceremony climaxed by the placing yielding the fastest double-bladed 
of a state park sticker on the ax. The winner, Brian "Moose
couple's lower right arms. chips" Grumt, hacked his way 

The highlight of the day, of through two 16 inch logs, his left 
course, was the afternoon competi- foot and four fingers to claim 
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victory. Moosechips won a 
matched pair of leeches, tradi
tionally favorite pets of foresters, 
for his efforts. 

Pole climbing is always an 
interesting event and this year's 
contest proved no exception. Over 
fifty contestants tried their luck 
but the runaway winner was Eric 
"The Squirrel" Lifton who scam
pered up the 30 foot pole in just 
11.3 seconds. Lifton, when 
awarded his prize of a dozen 
assorted nuts, offered a gracious 
acceptance speech which, unfor
tunately, was unintefiigible due 
to his stuffed cheek pouches. 
In an interesting sidelight to the 
pole-climbing contest, one con
testant's claim that he had climbed 
a fellow named Rinowsky in just 
three seconds was rejected by the 
judges. 

An aura of controversy sur
rounded the two-man bucksaw 
event. In a most remarkable 
coincidence, two separate teams 
finished the competition with 
identical times. As the judges 
were about to declare the race 
a draw, one team argued that they 
should be declared the winners 
since the two men they sawed 
through were considerably thicker 
than the other team's men. Not 
to be slighted, the second team 
immediately countered with the 
claim that the two men they had 
halved were much bonier. How-
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performance covering 70°/o_ of the 
judge at a distance of 24 feet. 
Second prize went to Sally "Jet
stream" Guda for coating 60°/o of 
her judge at 20 feet. Third place 
was awarded to Jimmy "Sprinker" 
0' Phearson who missed the judge 
but completely covered himself. 
(He is reportedly in stable con
dition in a St. Paul hospital with 
severe tobacco burns.) 

While the tobacco spitting event 
was a great success, promoters 
plan a few changes to encourage 
even more participation next 
year. For example, future contes
tants will each be given their 
own plug of tobacco instead of 
having to take turns with one wad. 
It is hoped that will eliminate 
the advantage later competitors 
have in using a pre-juiced wad. 

A fitting grand finale to· 
Forester's Day was the Stump
jumpers Ball. Music for this 
strictly formal event. (shoes re

ever, in the end the judges was declared a tie since after four quired, shirts optional) was 
prevailed and the first place prize, hours not one of the snowshoes provided by a transistor radio and 
a one dollar bill, was cut into four had moved an inch. the fact that reception inside the 
equal pieces. Tobacco juice was the final building was limited to static 

Not all the events ended as event of the day and predictably apparently went unnoticed. 
happily. The match splitting the crowd's favorite. The object, Perhaps the winner of the tobacco 
contest was cancelled after none for anyone unfamiliar with culture spitting contest, Firehose Sany, 
of the foresters could manage on the St. Paul campus, is to summ~d up the feelings of the 
to balance a match on end see which contestant can most crowd. "I ain't had this much fun 
(although one particularly dexter- completely cover a target with since the time I hiccupped and 
ous woman did master the trick tobacco juice from the greatest swallowed my tobacco juice," 
of balancing matches on their distance. The winner was Willy Firehose said. He was probably 
sides). Also, the snowshoe race "Firehose" Sany, with a record right. 

~~~~~-=~~-=~~--~==~~~~~~~==--=-~-=~~~~ 
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By Paul Craven---=""""'""""""""""'""""""""""" 

Since you were accepted into the 
Institute of Technology (IT), many 
people have helped you toward 
completion of work to get you out with 
a science or engineering degree. 
These people may have been your 
course instructors and T .A.'s, the 
IT tutors and your adviser, to name a 
few. I hope you have also met some 
other helpful people who may be found 
at the north end of the first floor 
of Main Engineering (look for "lind 
Hall" sign in front of building). 

They will connect you with informa
tional material representing special
ties in IT departments of: Aero, Civil, 
Electrical, and Mechanical Engi
neering and Computer Science. 
And fully one-third of their circulated 
material contains applied mathe
matics. 

Beside other IT students, they serve· 
mostly IT faculty and some CLA 
students. Individuals not associated 
with the University sometimes come· 
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I 
to them; persons with a need may 
obtain a special privilege card from the 
University library system. 

These people are: Mrs. Donalda 
Burnham (Librarian), Marion Parn
acott (Assistant Librarian), Crystal 
Clift (Reference Librarian), Deborah 
Kerben (Technical Process), Kaye 
Arnold (Reserve and Circulation), 
and nine part time students (for 
shelving, etc., and to take charge 
evenings). They, along with the 
information material and physical 
structures make up the Engineel"i~rng 

Library. 
There are circulating books;· 

numbered, card indexed and shelved. 
Instructors have them place books 
"on reserve" and limit the loan time so 
that the maximum number of students 
can use a course-related text. There 
are periodicals (see FIGURE 1). 
In audio-visual there are some classes 
on video cassettes and two machines 
with headphones to play them back on. 
On microfilm you can view the Urban 
Transportion Collection, NATO 

I I 
conference proceedings, reports, 
etc., some of the Wilson Library 
card catalog, and replacements for 
lost journals. For a listing of specific 
companies and their products you can 
go throught Thomas Register or 
Sweets Catalog. If you need something 
from a very old book that has become 
delicate you' 11 find it as intact as 
possible in the vault. 

If information not available here 
is available in another Minnesota 
academic library, a Minnesota public 
library, the Minnesota Historical 
Society, the Center for Research 
Libraries, the University of Wisconsin, 
or some others, the library staff will 
get it for you in three to ten days. 
If you want a journal article, a photo 
copy will be mailed to you free. 
This is all possible because this is 
a MINITEX (Minnesota Interlibrary 
Telecommunications Exchange) 
resource library. Costs are paid by 
your Minnesota Legislature "so that all 
Minnesota citizens have equal access 
to library resources." 

If you need to search indexes for 
publication citations, you can trade 
money for time by having a computer 
search done. The reference librarian 
will search computer data based 
indexes using titles, authors, con
cepts, or phrases, and using limits 
(certain years, specific language, 
etc.) you specify. You then receive a 
neatly printed list of descriptors and 
abstracts for all publications matching 
your specification. Sometimes you can 
do well by yourself using a non
computer copy of the index. But if 
your search of an index, like the 
Engineering Index, becomes difficult 
because the subject headings either 
don't include your interest or are too 
broad, you should consider a computer 
search. An average search will cost 
you approximately twenty-five dollars. 
The price tpay come down soon to ten 
dollars (witl}out abstracts) or fifteen 
dollars (with abstracts and extras) 
using the Bibliographic Retrieval 
System, which will be adding more 
files beside the popular NTIS govern
ment report. 

To help you study, there are tables 
and chairs available in the main 
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The Engineering Library reading room 

reading room. Also there are cal
culators that were purchased with 
residual graduation program funds 
from the last two graduating classes. 
Four are Hewlett Packard 21's in the 
basement and five are Hewlett 
-Packard 25 programmables that may 
be checked out for two hours at the 
desk. A tenth calculator is in the first 
floor reference area. 

For a break from studying, stop by 
the cartoon board in the main reading 
room for a chuckle, and go downstairs. 
There you can pick a magazine from 
the rack or a book from the Pillsbury 
Winchell collection and relax in the 
recreational reading room. 

Some things not available, but 
commonly asked for: You will not find 
a dollar bill changer for the three 
copying machines. (Rental has been 
quoted at thirty-five dollars per 
month.) For television and radio 
schematics you '11 have to try the 
Minneapolis Public Library. Many 
conference proceedings (like IEEE) 
are not here. Manuals for specific 
computers and algorithm documen
tation put out by individual companies 
(IBM, etc.) are not easily procured. 

However you may be able to borrow 
one by contacting the company 
directly. 

Unfortunately, you cannot find all 
of the more current books by brow
sing. You will have to ask for some of 
them at the circulation desk. They are 
the replacements for stolen books and 
are in the closed shelf "Y" collection. 
The best way to find their titles is 
by searching the card catalog. For 
instance, most of the material on solar 
energy has been ripped off from the 
open shelves and replacements that 
could be acquired are now in the "Y" 
collection. Book thefts increase at a 
rate greater than text book price 
increases (see FIGURE 2). 

One of the dreams of the staff is 
to obtain a tattle-tape stolen book 
detector, put detection tape into the 
"Y" books and sort them onto the 
open shelves for you. They have the 
plans ready for whenever money 
becomes available. The circulation 
desk would be swung 90° clockwise 
(viewed from above), pivoting about 
the left (Returns) end. The reserve 
books would be behind it. Further back 
still would be the staff work area 

YEAR 
NO.STOLEN 

AV.PRICE 

1970 
130 
$20 

FIGURE2 

STOLEN BOOKS 
1971 1972 1973 1974 
185 189 231 262 

1975 
364 
$25 ..... approx. linear ..... . 
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(where reference, ASME and SAE 
papers and video tape machines 
are now). The ASME and SAE papers 
would go into the present staff space. 
A door there can provide access to 
the unbound periodicals which stay 
put. A wall would be put up between 
the periodicals and the new staff 
are..... The wall now behind the cir
culation desk could be removed. 
With the "Y" books gone, the room 
(to your left as you enter the library) 
would be converted into an audio
visual room. This would make room 
for more video tape players and course 
tapes. Perhaps someday you can make 
up missed lectures by viewing a tape 
of them. 

The staff, when asked how the users 
can help the library operate, replied: 
"ASK QUESTIONS! If you can't find 
what you want in the card catalog or 
don't understand how to find what you 
want, instead of walking out unful
filled, ask. The people here know that 
everyone has trouble using a library, 
so feel free to ask them." They advised 
that you shouldn't be afraid to 
interrupt someone working on some
thing else at the reference desk in 
front. That something else is only 
something to do while they are waiting 
for your request. 

A sign on that reference desk asks 
"MAY WE HELP YOU". So give the 
staff and resources a try; helping you 
is what they are all about! 
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There have been some extensive 
changes made in the Engineering 
Library main reading room, balcony, 
and basement journal room in the 
last year; here is how some of it was 
done. 

Carpeting chosen to match the 
woodwork was to be installed over 

old green painted linoleum in the 
main reading room. The library would 
have to help by moving the temporary 
shelves and the books on them out 

carpet laying. 
The task could have remained 

simple, but for practical and aesthetic 
reasons, it grew to herculean pro
portions. It took more than two months 
to comlete the move. The most difficult 
part of the task was the combining of 

e bound periodical journal collection 
the balcony with the bound 

periodical collection in the basement. 
(Looking up citations in one place is 
more practical than running up and 
down two flights of stairs to do it.) 
The physical labor was done by a crew 
of dedicated employees. Debbie 
Kerben supervised the move. Kerb en 

Kaye Arnold of the regular staff 
along with students Judy Youngren, 
Pat Raymond, Karin Holmberg, 
Deborah Jindra, Patti Knipe, Mary 
Rozen berg, and Jim Wertheimer 
moved the journals. 

There was no elevator in the 
building and hand-carrying all of the 
journals from the stifling hot balcony 
proved impossible after the first 
tiring trips. Not to be stopped for long, 
they engineered an ingenious scheme. 
They crammed journals tightly into 
library hand book trucks. When the 
American Studies professor with a 
back door to the balcony was out, they 
pushed the trucks through his office 
into the second floor corridor of Main 
Engineering. Continuing, they went 
north and east to the elevator in 
Mechanical Engineering. This was 
used to lower their cargo one floor 
to a loading dock with an outside 
ramp. Completing the trip outside, 
they came back in through the Engi
neering Bookstore to a door into the 
library basement. The move took them 
past nearly every engineering building 
on the block: Electrical, Mechanical, 
the connection to Architecture, 
Aeronautical, Experimental, the 
temporary(?) buildings, Chemical, 
Mines and Metallurgy, and of course 
Main (alias Lind Hall). On this long 
trek they eased the heavy trucks down 
ramps and negotiated curbs. When 
done, unloaded the books and 
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took the trucks back upstairs by the instead detract from the warm wood 
same route! and carpet atmosphere. As a finale 

They were usually able to load, last fall, after painting, carpet instal
move, and unload twice a day in the lation, and even washing of chairs 
hot summer weather. In between ·by people from the Physical Plant, 
trips they sorted journals and kept the ventilation system was turned 
up with the ever-present routine work. on without filters, showering every-

Other parts of the task included thing with fine black dirt. Undaunted, 
moving a lesser distance, all of the the whole staff continued working as a 
books in the main reading rpom and team and cleaned up the mess. 
the journals originally in the base- Was all the work worth it? Kerben 
ment. Some unexpected problems said, "Since we moved and allowed 
occurred. The 0 through 500 series more light in (by removing temporary 
books were all carried up to the shelving from the bay windows), 
balcony before the painters found that they just love it. This floor is used 
they had time to paint the balcony more now. It always was heavily 
walls. So the books again had to be used. Every once in a while you '11 
moved, three sections at a time, find somebody sitting in the corner on 
while they washed, sealed and the carpet, where they didn't do that 
painted. Then money ran out before before! It's just more comfortable all 
wooden end panels could be purchased the way around, it seems." 
for some metal shelves at the end of Take a look for yourself at how the 
the reading room. The cold, dark, b~a~ty of the reading room now comes 
enameled shelf ends that remain through. 

Students Judy Youngren and Deborah Jindra and staff member Debbie 
Kerben on one leg of the roundabout trek from the balcony to the 
basement of the Engineering Library. 
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e've moved! 
If you can't find us, try 
the new bookstore next to 

Nicholson. Everything is there. 
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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 

I ' 

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 

J'l ' 

I EE I 

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. 

E E. 



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 progTam 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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Getting blood from a baby is a little like trying to 
get blood from a stone. 

An infant has very little blood to spare. 
":ret, there are times when a newborn child requires 

critical blood tests. And some very fast results. 
Union Carbide has answered these needs by 

developing a revolutionary blood testing instmment 
known as the CentrifiChem Analyzer. 

It requires unusually small quantities of blood. 
Which means enough can be drawn through a simple 
prick in the finger or heel of a child or adult. 

With thattinyamountofblood, theCentrifiChem 
System can detect symptoms of cardiac, liver, kidney 
and other bodily disorders. And this unique machine 
is capable of performing blood tests so fast it can 
help save a life that once might have been. lost. 

Union Carbide has developed three 
for the critical clinical diagnostics field. 

The Cen.tria system, which is able to 
minutest quantities of substances circulating 
bloodstream. 

The CintiChem system, designed 
the nuclear medicine laboratory. 

And, of course, the Cen.trifiChem 
It's about as close as you can get to a 

revolution.. 

An Equal Opportunity Employer M/F 
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PEP is the Dickey name for Plain End Pipe. There 
are no bells. This means you get aU the advantages of 
Dickey day pipe, the strongest and most durable sewer 
pipe available, plus the cost-saving factors of our 
new flexible coupling. 

Over 12 million feet of PEP have been laid since we 
introduced it over five years ago, and in unsolicited 
letters, users testify to their increased profits, thanks to 
PEP's simpler installation and no job site breakage. 
And PEP's tighter joints stand up under far greater 
deflection and. stress than any sewer pipe system. 
Sizes are now available through 12-inch diameter. 

Besides PEP's improved coupling you still get aU of 
the stmctural integrity and load-bearing capability 
available only in clay pipe. 

Get a complete PEP talk from your Dickey 
representative. He'll tell you in detail how PEP 
trench is like buried treasure to your cost 

Call, or mail this handy coupon today. 

r-------------
1 
I 
I 
I Name 

W.S. Dickey Clay Manufacturing 
P.O. Box 6, Pittsburg, Kansas 66762 
Telephone; (316) 231-1400 

I CompanY-----------------------------~ 
IAaaress----------------------~ 
LCity --_____ _s:~'-_--_--__ "'']J_'---..,..-



PAY -BY -CREDIT TUITION 
PROPOSAL 

The Task Force on Student Access, 
headed by Dr. Frank Wilderson, 
V.P. for Student Affairs, has com
pleted its study on the pay-by-credit 
tuition proposal and submitted the 
committee's report to President 
Magrath for approval. 

Right now, according to Dr .Donald 
Zander, Assistant V .P. for Student 
Affairs and a committee member, 
the proposed tuition change is just 
that - a proposal. It is very unlikely 
that the plan would be implemented 
by faH quarter of 1977. The change, 
however, from the present fixed fee 
system to the pay-by-credit plan 
is inevitable. 

Under the fixed fee system, those 
students taking more than 12 credits 
actually pay less per credit than do · 
part-time students and are, in effect, 
subsidized by the part-time student. 
The more equitable pay-by-credit 
tuition proposal is an attempt to make 
tuition rates more accurately reflect 
the actual cost of education per 
student. 

Most state and private colleges 
around the country are now using the 
pay-by-credit system very successfully 
and it is just a matter of time until 
the University of Minnesota joins 
them. 

E-WEEKUPDATES 
Here are some later developments 
on E-Week that were finalized after 
the completion of the E-Week article 
that appears later in this issue. 

*** 
Hey, aU you engineering (i.e. LT.) 

students get out early on E-Day 
Friday, May 20. After the end of 
second hour you are free from all 
your LT. classes; caUed on account 
of the E-Day festivities. To help 
celebrate, all Foresters must attend 
classes on E-Day from 4 a.m. to 
1 a.m. Saturday~ 
Jock Talk 

For aU you athletic types the 
following events win be held during 
E-Week: softball, tennis, 3-man 
basketball, bowling, racquetball, 
foosbaH, ping-pong, cribbage, and 
backgammon. Sign-up sheets and 
rules will be posted the week prior 
to E-Week on the Blarney Board 
in Main Engineering. Buttons are 
required of all participants. 
Beer Dlt'inking Contest 

This year the annual E-Week 
beer drinking contest wm be held 
at Tonto's Brat Shoppe in Dinkytown. 
Everyone entering the competition 
will be provided with plenty of beer, 
and the winner walking (I hope) 
with a spectacular trophy for his/her 
showcase and the notoriety associated 
with being the best. AU spectators 

are welcome. Tonto's 
happy hour prices to 
happens to be spectating 
Paper Airplane Contest 

Anyone who can fold 
owns an E-Week button 
for the Paper Aircraft 
U will be held on 
in the Architecture Court. 
must provide their own 
and can enter up to two 
models per category. 

The contest consists of 
categories: range, duration 
and stunt predictability. 
Calcmatm.· Race 

HP SHngers and TI ....... ,,.,..,.,,, 
over this way - do we ha 
for you! Pencil in hand a 
at side, prepare to 
your fellow button 
first annual calculator race. 
are just waiting to be 
by your hot little fingers. 

This event wm be held 
picnic. The only entry 
are calculator and E
Winners are judged first for 
then for speed. 
E-Week Picnic 

If you 're the 
needs to consume fo 
existence, meet others 
problems and get a chance 
these problems at this 



will be held immediately 
the car race, behind Main 

on E-Day, May 20. 
will be catered 

feature the 

a button, or 
. Don't miss this good 

during the picnic you 
he excitement and flair of 

race, along with the 
and raw flavor of the 
contest. Remember, right 
car race (approx. 12:30), 
May 20. 
LECTURES 

of undergraduate physics 
be presented by the Roving 
a physics students' group. 

information, stop by the 
study area lounge, 

Physics, or call Tom 
378-1383. 

as a Radio Source by 
og. Tues., April26. 

from recent rocket 
show the earth may be 

radio waves like Jupiter's. 
Physics, 3:15. 
of Problems Encmmtered 
a Tritium SoW"c<e or Down 

by Dr. Morris Blair. 

in finding nuclear 
s using the tandem 

laboratory by the Mis
Room 131, 3:15. 
Colonization and Solar Power 
by Gary Hudson. Tues., May 

of setting up space colonies, 
ideas, and solar power 

made out of moon materials 
s~.:u:s,co.~. Room 131, 3:15. 

ROOMS IN OLD 

years ago, Donald Zander, 
Vice President for Student 

requested the to-be-vacated 
in Nicholson and 
(now Lind) Halls 

Minnesota Union. 
's intent was to provide 

study and lounge areas 
the cramped condi

those buildings. We are 
to report that current 

for additional commons 
both Nicholson 

and Lind Halls. practices." (A soon-to-be-released 
Currently, it is understood that one- report by APPA wil show that colleges 

half the vacated space in Lind Hall and universities, nationwide, have 
(Main Engineering Bookstore) will reduced energy consumption coil
be dedicated to commons area. siderab~y during the past three years, 
The Executive Committee has met to despite expanding enrollments and 
examine the possibilities for develop- increased floor space.) 
ment. The I.T. Student Board as well :HOW FARE WOMEN SCIENTISTS? 
as the CLA Department of English The number of women employed 
and the American Studies program full time as scientists and engineers 
were consulted in the planning for this by universities and colleges reached 
area. 35,900 in January, 1976. This was the 
EFFECT OF COLD WAVE ON second consecutive year that their 
COLLEGE CAMPUSES SURVEYED numbers have increased by 5 percent. 

Washington, D.C. (Feb. 16, 1977) Men, stm far outnumbering women, 
While the recent cold wave and nat- totaled 194,600 in 1976, but their rate 
ural gas shortage caused shut downs of increase was only 2 percent in 
at many factories, elementary and each of the last two years, according 
grade schools, and some commercial to findings reported in the Natinal 
operations, most institutions of higher Science Foundation 's Science 
education managed to keep the pursuit Resow:ces Studies Highlights. 
of knowledge in motion. Also, despite the higher 

A recent phone survey, completed growth rate of women, there has been 
by the Association of Physical Plant little change in their share of full-time 
Administrators of Universities and scientists and engineering total - up 
Colleges (APPA), shows that only ftom 15 percent to 16 percent between 
three colleges in the nine states /1974 and 1976. 
hardest hit, were forced with "exten- SUBMIT ENTRIES FOR['[' 
ded closings." Steve Hoglund, OUTSTANDiNG TEACHER A WARD 
Research Associate at APPA, reported The LT. Board announces the 
cl.osings in West Virginia at We~t First Annual Outstanding LT. Teacher 
Liberty State College. and Moms Award. Students are asked to submit 
Harvey CoHe~e, ~nd m Buffalo at nominations in essay form to 305 
the State U~werstty of New. ~o~k Aero Eng. by May 6th, including 
(SU~Y). Whtle the West V1rg1ma the following information: name of 
dosm~s we~e due to re?uced gas professor, which course you had from 
allo~atwns wtth no alternative sources him, the quarter and year, and the 
available, the shut down at SUNY f 1 h i utstandina 
was caused by the severity of the reasons you ee e s 

0 
.,. 

blizzards. SCIENCE WRITING UP- SALES 
Of the schools that were contacted, FALL 

none had cancelled any student 
academic programs. Even when entire 
buildings had to be shut down to 
conserve fuei, classes were shifted 
elsewhere. More commonly, evening 
and Saturday classes were reduced 
in number or consolidated in fewer 
buildings. Significantly, only one 
college had gone to a 4-day week, 
while many others reported con
servation measures designed speci
fically to avoid the need to shorten 
the school week. 

Perhaps the most striking finding is 
not that schools have been taking 
a variety of steps to conserve fuel, 
but that these steps had already 
been taken before the most recent 
wave of cold weather. Hoglund 
believes that physical plant adminis-
traton; learned alot from the experi-
ence of the Arab Oil embargo of 1973 
and now demonstrate a "high energy 
awareness and improved conservation 

More scientists and engineers are 
writing about their work - and this 
trend is expected to increase at 
least until 1980, according to a new 
report prepared for the National 
Science Foundation, STATISTICAL 
INDICATORS OF SCIENTIFIC AND 
TECHNICAL COMMUNICATION, 
VOL. 1, A SUMMARY REPORT. 

Although scholarly scientific 
articles have increased more than 
40 percent from 1960 to 1974, book 
sales have sharply decreased. Scien
tific and technical book titles increased 
from about 3,000'in 1960 to 14,000 in 
1974 while the number of copies 
sold per book title dropped more 
than half during the 1960-1974 period. 
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The modern automobile rally began 
in the true sense of the word rally: 
a gathering together of car owners in 
the days when the auto was still 
a poor second to the horse as a means 
of transportation. Those early drivers 
exchanged mechanical information, 
and at some point, began making a 
rudimentary game of getting to the 
meeting place from a starting point, 
somewhere else. They called it 
"touring," a Sunday afternoon drive 
in the country over a preset 
series of roads, mostly for sight
seeing. The addition of a time element 
vvas an obvious next step, and finally, 
as roads became more complex and 
numerous, course-following problems 
and "traps" were added. 

The "sports car" entered the scene 
when importers began to put smali, 
fast, manueverable autos into the 
reach of the average income family. 

6 

Today small cars are the norm rather 
than the exception. · Combine them 
with the complex network of streets, 
roads, and highways lacing the 
country and the sophisticated time 
and distance measuring equipment, 
along with the miniature calculators 
that are available to the rallyist, 
and the result is that there is scarcely 
a weekend that goes by without 
a rally or two held within easy driving 
distance of any city in the U.S. 

Rallying does not receive the public
ity that other motorsports, such as 
racing, enjoy. The main reason: a 
rally is not a spectator event. The rally 
course seldom spans less than 100 
miles, and because of the nature of 
the sport, it would be difficult for a 
bystander to even realize that some 
sort of competition was afoot. Rallying 
is not racing; speeds are quite legal, 
and cars are separated from each other 

by a minute or more. 
contest of wits involving 
tion, problem-solving 
mathematical skilL 
attempt to follow a 
often fuil of 
to arrive at the next 
"control" at the exact 
speed and the traveled 
tate. Such an event is 
Speed-Distance (TSD) 
the most common and 
type of rally in the 
Events range from the 
noon local club rally 
or so to the 
Car Club of America 
Divisional events that 
from all over the 
national competition. 

The basic. equipment 
a car, a watch for 
odometer for distance 
Since rally courses 
laid out on country 
civilian traffic, a small, 
car with good road 
ferable to a low-slung, 
sion, full-sized Detroit 

While a wristwatch 
adequately as a rally 
rallyists opt for a 
can be reset at each 
minimizing the 
to calculate time. To 
arithmetic, special 
available which read 
of minutes instead of 
inating the need to carr 
ten when addingor 

As for measuring 
such factors as tire 

odometers read alike. 



the course with his 
The • contestants' 

read longer or shorter. 
traveling to a certain 
the "odometer check") 

the rallymaster 's reading 
own reading at the same 
ra!lyists will arrive at a 

will allow them to proceed 
unit of distance the rally-

range from the stock 
odometer to special 

such as the Halda 
or Twinsmaster. These 

hundredths of miles and 
and self-correcting. 

them to be calibrated 
same as official mileage. 
self-correcting feature, 

need not calculate 
factor" at the end of 

check, and go through 
of multiplying all official 

and speeds by that factor 
stay on time. 
been noted before, a rally 

of two people: a driver, 
the car and follow the 
a navigator, to keep track 

and distance and thereby 
driver at the correct speed. 

's objective is to bring 
into each checkpoint at the 

that an imaginary car, 
the correct route at the 

specified, would arrive. 
can do so, they receive 

f zero on that "leg." Any 
results in points against 

one point per hundredth 
early or late. The team 

fewest number of points 
ofthe rally is the winner. 

Rules and conventions have been 
compiled over the years to standardize 
the sport. Each governing body, 
such as the Sports Car Club of America 
Rally Committee (Denver, Colorado), 
which governs the SCCA National 
Championship, or the Twin City 
Metropolitan Council of Sports Car 
Clubs Rally Committee (Minneapolis
St. Paul), which governs local rallies, 
publishes a set of Rally Regulations. 
These regulations define such terms as 
right, left, crossroad, tee, before and 
after, so that rallyists can agree 
on the action to be taken wfuen their 
route instructions tell them to go 
"Right at Tee" or "Left after "Cross
road." The regulations also spell out 
conventions such as "Roads marked 
'Private', 'Dead End', etc. do not 
exist." Such rules are necessary when 
laying out a rally course. 

At the "start" point, the teams also 
receive a written set of General 
Instructions governing the individual 

odo check. Partici
pants gather for a 
conference before 

event. These instructions contain such 
impmiant information as what to do 
when you come to an intersection 
where a Route Instruction does not 
apply. Rallymasters use a concept 
called the "Main Road Rule" to keep 
you on the cour.se in such a situation. 
The Main Road may be defined by 
curve arrows, highway number signs, 
or a statement like "Paved roads 
are superior to unpaved roads, so 
follow the pavement." 

While the drivers study the General 
Instructions, the navigators usually 
set their watches to the offici-al time. 
Often, a crowd of navigators can be 
found at the start point huddled 
around a shortwave receiver turned 
to WWV, the broadcast time standard 
of the National Bureau of Standards, 
Fort Collins, Colorado. In rallying, 
timing must be exact. 

The cars leave one minute apart, 
and run the odometer check. At the 
end of this section, the navigator 

A navigator's set-up. A stop watch is 
placed on the window latch and instruc
tions are on the clipboards on the 
dashboard. 
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again goes to work and corrects 
the mileages and speeds to compen
sate for the variation in odometer 
readings. 

Now the event begins in earnest. 
As the navigator calculates time and 
distance and calls out the driver's 
progress ("15 hundredths of a minute 
carly ... 16 hundredths early ... 4 hun
dredths late ... "), the driver reads 
the route instructions from a clip
board mounted in the center of the 
dash, and watches the road for 
opportunities to execute those instruc
tions. A typical. conversation between 
a driver and navigator might be as 
follows: 

Navigator: "The next instruction 
is number 16: Right." 
Driver: "Okay, here's an opportun
ity to turn right, but it 1 s preceded 
by a curve arrow showing the Main 
Road as also going right. In the 
absence of the instruction, we 
would have gone the right anyway, 
so we cannot execute Instruction 
16 here, because it's redundant." 
Navigator: "You 1 re 20 hundredths 
late ... speed up." 
Driver: "There's another right 
turn opportunity coming up. Have 
we been placed on any road by 
name or number?" 
Navigator: "Yes. The last instruc

tion was 'Left on 68. 1 We are on 
Highway 68 as· a' designation." 
Driver: "Too bad. 68 goes to the 
right here, so we have to follow 
it. We still can 1 t execute Instruction 
16 until we -find a 1 Right' that 
takes us in a direction we would 
not have otherwise gone." 
Navigator: "You're 24 hundredths 
early ... slow down." 
Driver: "Okay. Here 1 s a crossroad. 
In the absence of Instruction 16, 
we would have gone straight. So 

8 

we can execute a 'Right 1 here. 
What's Instruction 17?" 
Navigator: "'Left before Bridge.' 
And you're right on time." 
The rally car will eventually come 

to a checkpoint, where the checkpoint 
crew win time it as it crosses the 
control line. Each leg is timed separ
ately, and after a pause of about five 
minutes, the car wil,l leave the control 
and start out again, on another leg. 
Those cars that went off-course by 
executing a Route Instruction redun
dant with the Main Road Rule will find 
themselves following a different 
route to the checkpoint. They In get 
there, an right, but won 1 t know until 
they arrive that they were not on the 
correct course. They win have traveled 
more or less distance than the cars 
on the correct course, and will be late 
or early, giving them penalty points. 

On the SCCA National Circuit, 
rallying is serious business. It requires 
much money to travel all summer, 
running events in cities from coast 

LEFT: Driver's 
the ra.llymaster 
BELOW: A Zeron 



hundredth of a minute, 
marks the difference 

first and second place. 

rallyists on a local level 
exotic means of calculating 

rules still exist in rallying 
form of the Stevens ~aHy 

a circular slide rule that 
for odometer error while 

out computed raHy time. 
are also beginning 

on the rally scene, but 
places the team into the 

Class, the same class shared 
ofthe computers. 

are grouped into classes at 
depending on the type 

equipment they are 
device that can add, 

a "cumulative calculator," 
avigator access to a system 

that is more accurate 
cars with slide rules or 

can attain. These 
the Equipped Class. 

and tables containing 
each mile at a certain speed 
by the Odometer Correction 

the usual navigation aids 
nequipped Class. Pencil
only forms the Seat-of-the-

If you wish to try your hand at 
rallying, a good place to start is the 
University of Minnesota Sports Car 
Club, which has all of the needed 
information and sponsors a half dozen 
rallies a year including a beginner's 
series. Another area club, Twin City 
Raliy Club Inc., is devoted entirely 

to TSD rallying and sponsors one 
rally each month in the Minneapolis
St. Paul area. TCRC is the home of 
several national rally contenders, 
and its events range from moderate 
to difficult. For information on either 
club, contact Kate Kaiser at 781-5185. 
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This is the last voyage of the star
ship Enterprise, its three year contract 
to seek out new pestilence, to explore 
strange new mind expanding drugs, 
to boldly go where no fool has gone 
before! 

"Captain's log, stardate 77-91-16-1. 
The Enterprise has been whirled into a 
time warp that has returned us to 
the year 1977, not that we 've been 
there before. Our history tapes 
estimate that we are only a few 
decades from the nuclear wars that 
devastated Earth around the end of the 
20th century. Since our records 
from this period are sketchy and 
inaccurate, we are beaming down a 
landing party to examine the culture 
we know so little about." 

Kirk swiveled quickly in his massive 
chair. "Mr. Spock," he said with 
exaggerated enunciation, as he invar
iably did. "Who is our top expert on 
20th century Ear1:h?" 

Spock turned- his long green face 
away from the sensor viewer. "That 
would be Mr. Sulu, I believe. Unfor
tunately we know relatively little about 
this period, and I'm afraid Mr. Sulu 
is almost equally poorly informed." 
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Captain Kirk depressed a burton 
on his chair's console. "Mr. Scott." 

"Scott here," replied a Scottish 
brogue from the engineering section, 
49 decks below in the basement. 

"Spock, Sulu; and I win be beaming 
down. You'll be in charge." 

"Boot Captain! Thee engines 
won't take mooch more!" Scotty 
whined. 

"What're you talkin' about, 
Scotty?" 

"Sorry, Captain, I got carried 
away." 

Kirk, Spock, and Sulu took the high 
speed elevator to the transporter 
room, where they mounted the trans
porter platform. "Where are we 
beaming down?" Kirk asked. 

"Somewhere in what was called 
Notih America," Spock replied. 
"We've selected a fairly large city 
and in particular a pedestrian man 
near the center." 

The technician pushed the trans
porter controls, which really were 
just slide controls from a cheap 
stereo, and the men broke up into 
dots and disappeared. 

With a shimmering whine, they 
reappeared on the steps of Northrup 
Auditorium. Almost immediately, 
they were ignored by the droves 
of students passing by who assumed 

they were either a 
or Hare Krisna' s. 

"Well, Mr. Sulu, 
Kirk asked in his usual 

"Earth, sir." 
"I think the Captain 

ascertained that," Spock 
turned the tricorder at 
a student in an ROTC 
to see if it was human. 

"Curious," Spock said 
tricorder. 

"What's that?" Kirk 
"These people in 

the short haircuts. They 
some of the poorest 
mens around. On the 
the ones in the w 
faded green uniforms, 
Spock pointed the 
haired man in a beaten 
"seem to be of a 
quality. Apparently, this 
business has some sor 
on the development of the 

"An experiment?" 
screwing up his face." An 
experiment?" 

"I would surmise that 
ment forces the poorest 
mental specimens to 
of organization, which 
them to wear those 
so that they can 



changes them?" 
the scorn they receive 
better people. Perhaps 

else. At any rate, 
they emerge better 

experience. Another 
I get nothing but 

organization from the 
e ones in faded gteen. 
that they refuse even 
ofit." 

organization, for 
, does not wish the 

o realize what a service 

a look around," Kirk 
to walk briskly toward 

with "Administration" 
in stone upon it. 

dressed in their odd 
continued to attract 

as people felt they 
to gawk at. 

this," Captain Kirk said 
up one of the many 
in Morrill Hall. 

these applications demand 
what class you're in. 

Jr., Sr., or GS. What's 
Mr. Sulu ?" 

has to do with the class 
Strange, I thought that 

the early twentieth century. 
didn't last long, some
name of Marx wrote 

it, and someone by the 
set the classes free." 

discriminated against 

For instance, GS 
and Superior, the highest 

dass. That dass was 
st entirely of people 

o write something that 
to man's knowledge. 

at this point they had 
decadent." 

"And the lowest class? Fr.?" 
"That stood for something like 

Feeder-Readers." 
Sulu rubbed his chin thoughtfully. 

"As I recan, they were called readers 
because they were so stupid and 
forced to spend hours on end in their 
libraries trying to remember the 
most trivial things, like simple 
harmonic motion. The feeder part 
of it came from two things, they 
were always eating something, 
trash-food it was called, and they were 
forced to get jobs as short order 
cooks and waitresses to support their 
trash habits." 

"That's very interesting, Mr. 
Sulu. What do you make of this?" 
Kirk had moved over to a bulletin 
board where a poster proclaimed 
a rally against racism and pleaded 
for the freeing of imprisoned black 
Marines. 

Another of ·their 
great leaders went 

by the name Ford* 
They named a 

whole line of cars 

after him also. 

"It's a poster, sir, a proclamation." 
Sulu said. 

"I know that. What's it mean?" 
"Apparently we're right near the 

end of the black slavery period of 
American history. An American 
leader by the name of Lincoln set 
them free, just before he went into 
"the business of making personalized 
single unit transportation." 

"What did they caH those?" 
"Cars. His in particular were named 

after him, Lincolns. I know quite 
a bit about that period. Lincoln 
belonged to the wing of politics called 
the Republicans, so named because 
they favored turning the decadent 
·monarchy into a Republic. Another 
of their great leaders went by the 
name Ford. They named a whole 
line of cars after him also." 

"Do you think that Lincoln might be 

around here?" 
"Sure. He might not have risen 

to leader status, but that poster 
proves that the end of slavery is 
only a few years away." 

The Captain walked over to a tall 
black who was waiting in line at the 
Bursar's window. "Excuse me, do 
you know where Lincoln, the man 
who was against slavery, is?" 

"Hey, what's wrong with you? 
Fuck off." The black turned back 
to face his line. 

"Mr. Zulu. What does that mean, 
fuckoff?" 

"I don't know. I'll look it up in 
my ·old Earth phrase book." Zulu 
thumbed through the small book 
he had been carrying in his hip 
pocket. "U 's slang for sexual inter
course. I think he was asking if you 
want to get it on." 

"Fascinating," Mr. Spock said. 
"What?" 
"Homosexuality so openly rampant. 

It's no wonder this society destroyed 
itself." 

"Yes, and that word, fuck. I've 
never heard any member of my crew 
say that, or anyone on any of the 
planets we've stopped on for that 
matter. The word must have just died 
out." 

The three starship officers left the 
hall and strolled down the man 
through the now-thinning students. 
Faintly, from aH the buildings came 
the sound of ringing beHs as the docks 
moved to quarter past the hour. 

"What's that?" Kirk asked nervous
ly, worried about homosexual attacks 
on his fine captain's body. 

"Notice h~w aU the people are 
hurrying to reach the buildings," 
Spock said, scanning the impressive 

(Continued on page 18) 11 
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By Pat Corser and Connie Mastor 

Plumb Bob is a group of six seniors and six juniors 
from ail of the departments of the Institute of 
Technology. Us function is to organize Engineering 
Week (E-Week), an annual University of Minnesota 
occurrance. E-Week has traditionally been a time 
to let loose, forget the books, and display some of 
that technical skill and know-how. Plumb Bob 
believes E-Week will be different and hopefully better 
than previous years for many reasons. One reason 
is that this year there are five women in Plumb 
Bob and it is hoped they will offer a new perspective to 
E-Week and its activities. Another reason is that they 
have broken tradition and eliminated many unpopular 
events and replaced them with new events which, it 
is hoped, will be more successful- a road rally, 
a calculator race, an airplane contest, a backgammon 
tournament, and a pie-eating contest. Also, indications 
of greater student interest in E-Week as well as other 
student activities is being shown and large participation 
is expected. 
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The dates for E-Weel'\ have been set for 

May HHhru Friday, May 20. Major 
place during E-Week are 1) road rally 2) 
3) tricycle race 4) bed race and 5) picnic. 
will be held Thursday evening, May 19 i 
with the University of Minnesota Sports 
The car race this year will be in most as 
to previous races, except that this year 
offered to the first eight finishers, as ani 
and to offsetthe costs of building a car. 

~~~, <-- u 5 L?A 
Cho•Ce:__ 

Also, due to safety regulations some 
have been made. The structure of the 
follows: cars will start from the starting 
accelerate for 75 yards and immediately 
complete stop. The shortest overaH t 
accelerating and stopping will be 
However, a panel of judges will observ 
procedure and will take off points for 
stops. Criteria for an uncontrolled stop 
of tires, loss of directional control, and 
deceleration. It is hoped this will be a 
measure of the overall performance of 
driver. Trophies wi!! be awarded for the 
finishers. 



rules for the tricycle race are as follows: The 
be over 30 inches. It must have three wheels, 

a crash helmet must be worn by the participants. 
one E-Week button must be attached to the 
and visible to the judges. No modifications 

type can be made to the trike. The tricycle race 
is going to be a Monte Carlo start 

first person crossing the finish line winning 

Board (IT Board). Finally, the IT Board funds the 
E-Week activities which have been planned and 

organized. 

\ 

\ 
~.-,-~-.... · 

·---

·); __ ;\ 

.~.~ 

Forthe bed race, it is required that at least 

Plumb Bob would like to take this opportunity to 
cordially invite all seniors to the IT Graduation 
Dinner Dance. It will be held Wednesday, May 25, 
at the Radisson South in Bloomington. The cost for the 
entire evening, dinner and dancing, will be $6.00 per 
couple or $3.00 per person. The Institute of Technology 

one female passenger wear an E-Week 
ion of the bed is limited solely to the 

ushing--however, there is a four per
number of pushers. Timed heats will decide tiJe 

picnic will be held behing Main Engineering 
lowing the races. Admission will be $.50 

button and $1.00 if you are too cheap to 
ic menu is yet to be determined, 

anything any vending machine can 
Immediately foUowing the picnic, the 

a tor, and paper airplane contests 
at this time, awards for all of the 
will be presented. 

ng where ail of the money 
wonderful activities comes from, 
to thank but yourselves. The money 
student services fees, but not 

the usual University 
of these monies are allocated to 

logy, which in turn allocates a 
Institute of Technology Student 

is covering a large portion of the expenses, 
resulting in this nominal charge to you. Tickets can be 
purchased in 105 MainE (lind Hall) between now and 
E-,day, May 20. Last year's E-Week and Dinner 
'Dance were so successful it was felt worthwhile to 
repeat them. 
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by Bruce Kvam 

NASA's research has resulted in 
everyday uses such as lED 
television weather maps besides Iandi 
Mars and going to Jupiter. 

Pictures courtesy of NASA 

The National Aeronautics and 
Space Administration has done more 
than just land a man on the moon. 
The full benefits of our national space 
program are just beginning to be 
realized and the fullest benefits are 
still a few years off, when the space 
shuttle truly conquers space for man. 

NASA's most obvious accomplish
ments are the glamorous ones: landing 
on the moon, landing on Mars, 
meeting Soviet cosmonauts in space, 
eighty-day-long Skylab flights and 
going to Jupiter. But the most useful 
(useful for the ' average person ' ) 
NASA projects receive little attention. 
Many of them are simply taken for 
granted. 

Every night on television we see 
a weather photograph of the entire 
United States. We don't stop and 
think "Wow, a picture from space," 
but that's where it came from. When 
we watched the Olympic games live 
in 1972 we didn't stop to think how 
they came from Germany to the USA. 
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But a communications satellite 
beamed them here. And every time 
we reach for the LED watch on our 
wrists we are touching something 
developed for NASA. 

Space has been slowly creeping 
into our lives without our noticing it. 
What else has NASA been doing 
besides landing men on the moon and 
orbiting satemtes? 

LANDSAT 

Landsat 1 was launched in 1973 
to take pictures of the Earth. Not 
just weather pictures, but special 
pictures, with different colors of 
light. Landsat 2 was launched in 1975, 
and in September, 1977, these two 
satellites will be joined by Landsat 3. 
Originally known as ERTS (Earth 
Resources Technology Satellite), 
Landsat passes over the entire Earth's 
surface in nine days. It photographs 
certain areas in various wavelengths 
of light to determine things. Some 
uses are: 

1) Making accurate crop 
2) Spotting diseased crops 
3) Finding and mc,nit«)rinl!., 

of the environment 
4) Measuring runoff 
This last item can 

much water there wm 
or hydroelectric power 
dangers of flood or drought 

Right now in Sandusky, 
can visit the NASA 
Station, where the world 
windmill cranks out one 
kilowfltts of electricity in 
mile-per-hour wind. That 
power to supply thirty 
air-conditioners, 
washing machines. 
doing research on 
first A in NASA stands for 
Aeronautics means 
planes mean (or at 
propeHors. So NASA was 
choice to look into this 



Studies on a two-megawatt 
will begin this year. 

enough power for 
homes, with all 

NASA projects involve 
television programs on birth 

some 2,500 small villages 
sending satenites for ham 

'·'"''"""·"'""• and sending up 
for paying companies 

and Comsat Corporation. 
nsidered the Viking mission 
a failure when the two 
found no evidence of life 

lanet. It is disappointing, 
means a failure. Now we 

examples of planetary 
Earth and Mars. If we 
Mars' weather, perhaps 

what we learn in making 
here. Photos of the 

urface show much evidence 
erosion, but today there is 
water on the planet. If we 

why the water disappeared, 
prevent the same occurance 

SPACE SHUTTLE 
large portion of NASA's 

go to the development 
shuttle in the next few 

shuttle is the 'workhorse 
and will make space travel 

It wm be reused up 
, as opposed to the one-

of ail our current launch 
The shuttle is about as big 

122 feet long. U can go 
orbital altitude of 

and stay there up to thirty 
can deliver 65,000 lbs. of 

payload to low earth-orbit, so se~eral 
satellites can be brought up at a hme. 
Launching two communi~ations 
satemtes into synchronous orb1t costs 
around $60 million. The shuttle could 
do the same job for $28 million. 
When the shuttle is finally ready to go, 
nearly aU of our satemtes will be 
taken up in it. The Space Telescope 
(formerly the Large Spac~ Telescope), 
2.4 meters in diameter, wtll be brought 
up in the early 1980's. The lack of a 
hazy atmosphere will allo~ ~he t~le
scope to see things ten bllhon hght 
years away. 
The shuttle wiU make space access

ible to all. Anyone without severe 
cardiac problems can fly in it, for a trip 
on the shuttle is no more taxing 
than a flight on a commercial airliner. 
Scientists will take advantage of· this 
with Spacelab, a laboratory built 
by several European countries to in
vestigate how space can be used 
in industry, medicine, and science. 
fhe lab wm just barely fit into the 15 
by 60 foot cargo bay of the shuttle. 
Many industrial methods can be 
improved in the airless, weightless 
environment of space. Perfect baH 
bearings and lenses can be made, 
without the stresses gravity puts on 
them. Sheet metal can be made 
by simply spraying molten metal 
onto conveyor belts. A certain drug 
used to break up blood dots costs 
$1500 a dose to produce on earth. 
In space it could be manufactured 
for a mere $75. 

EXPLORATION IN THE 
SOLAR SYSTEM 

The Voyager project, previously 
known as MJS (Mariner Jupiter
Saturn), will start this August. These 
two craft will explore the giant 
planets, with special emphasis on their 

moons, one of which is larger than 
Mercury (Titan, of Saturn). If scien
tists are satistied with the data they 
receive, one of the probes may go to 
Uranus and Neptune~ After encoun
tering Jupiter in 1979, Saturn in 1981, 
and Uranus in 1986, the craft would 
arrive at Neptune in September of 
1989, completing four-fifths of ~he 
'Grand Tour' of the planets, wh1ch 
would have included Pluto. 

Another fascinating project is the 
Solar Sailer. A solar sail is a huge 
sheet of lightweight plastic that takes 
the kinetic energy of photons from the 
sun ·and uses it to propel a space
craft. The 800-square-meter sheet 
would be half a mile wide on one 
side and 2.5 microns thick. The whole 
thing, complete with ultra-light
weight booms and probe, would be 
launched in 1981 or 1982 from the 
shuttle and would intercept Halley; s 
comet in 1986. The sail would be 
operated just as any earth-bound sail: 
it can tack against (or with) the solar 
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photon stream, flying 
or away from it. It will 
at all, making it cheaper 
other mode of space traveL 

A Minnesota firm, 
Northfield, has been 
$50,000 contract to 
material, so a far-out 
solar sailing really 
home. 

HOW MUCH DOES IT 
NASA is not a very 

ment agency. Its 
1977 is $3.697 
percent of the total U.S. 

What do we get for the 
SateHites galore, · 
shuttle, new technology 
scientific discoveries. 
and development (R&D) 
spinoffs, things that are 
to have more uses than · 
space applications. 
thermal blankets, 
quartz crystal watches, 
circuits, sophisticated 
programming methods; the 
on and on. The uitous 
is a direct result of 
satellites. 

NASA also manages the T 
Utilization Office in 
bureau distributes patent 
to anyone who wants it, free 
In six Industrial Applicatim 
around the country you 
literature searches done, 
in organizing a program 
technical assistance to · 

But there are other 
besides spinoffs and 
nological advances. N 
productive jobs. 85o/o of 
_budget is spent on labor; 
and scientists, janitors and 
trators. Only 15% is spent 
ials. These expenditures 
inflationary because the 
industry is so lax these 
$100 million spent by N 
4000 jobs directly, 
10,000 jobs by generally 
.productivity. 

A study done by .cn~"'"·""' 
the "Morgenstern Study 
gated the effects of NASA 
four fields: gas turbines, 
insulation, integrated 
computerized structural 
The benefits derived from 
R&D were estimated to 

borhood of $7 billion. 

TOP: The Space Shuttle 
BOTTOM: The Voyager 



study prepared by Chase 
Associates, Inc. took 

all NASA R&D expendi-
Ihe study related these 

to productivity growth 
national economy and 

with some interesting results. 
ten-year period, each dollar 

on NASA R&D returns $14. 
of a $500 million sustained 
in NASA R&D could, if it 
initiated in 1975 (according 

literature): 
he consumer price index 

by 1984. (It went up 
1976.) 

unemployment by 0.2% 
(Unemployment was 7. 7% 

unemployment 

1984 employment by 

the real GNP by 11.3 
. (The gross national 

1976 was around $1.7 

and give us satellites and 
sites. 

, NASA is just another 
bureaucracy, but any 

that builds a satellite 
one year and then lasts 

average bureaucracy 

r, w 
to investigate Halley's comet. 



(Continued from page 11) 
facade market "Chemistry" with his 
tricorder. "They are all gathering 
in rooms that I read to be very 
crowded." 

sleep in those tiny seats. What do 
you make of the uniformed ones?" 

"A disproportionate number of 
them. Perhaps they are forced to 
attend these services," Spock said as 
he turned his tricorder at a student 
in a navy uniform. "Notice, Captain, 
how they band together. That is part 
of the ridicule process that improves 
their spirit." 

Kirk led the way up the steps 
and into the building. He quickly 
skipped steps up to the second floor 
where he turned and stopped by the 
open door to a lecture room. 
• "And so we can cancel the delta
epsilons here and derive the omegas," 
said the calculus professor from the 
black board. 

"Interesting," Spock commented. 
"The Greek influence. They worship 
calculus as though there were some
thing magic about it. or something 

useful for that matter." 
"Look at how cramped they are!" 

Sulu said softly. "One of the priv
iiedged religions. The high priest 
down there gets to walk around and 
have as much space as he wants 
while the worshippers are little more 
than servants." 

"Notice, Captain, how they are 
different stages of worship. Some 
seem to be watching the priest intently 
while others have lost themselves 
in the false god and are contemplating 
it with their eyes dosed." 

"It looks like they're asleep to me, 
Mr ~ Spock," Sulu said. 

"No," Kirk said, "They're definitely 
worshipping. No one could possibly 
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The three officers left the building 
again and walked down the mall 
to a bus stop on Washington A venue. 
A bus pulled up, a 16A, and the 
officers read "Minneapolts-5t. Paul" 
off the front. 

"What's that mean?" Kirk asked. 

"St. Paul is a religious order." 
Sulu said. "I would guess that 
Minneapolis is too." 

"Did you bring any money from this 
period?" Kirk asked. 

"Loads," Sulu said. "l had George 
down in engineering print some as 
soon as I knew what period we had 
landed in." 

Sulu pulled out ·some, change. 
"These are twenty-five units, these 
are ten, and these are five. The units 
are called pennies or cents." 

"How much?" Kirk asked as he led 
the way onto the bus. 

"Thirty cents," the driver replied 
as he contemplated calling the dis
patch for police assistance. Finally 

he decided they were 
prank. 

The three found seats 
of the bus, where they 
boxed in by standing 
the bus driver loaded 
double its capacity. 

"Captain, how're we 
off this thing?" Su!u 
under a fat lady's elbow. 

"We 'H just have to wait 
get off," the Captain 

Up on the bridge of the 
Scotty was swaying back 
in the Captain's chair in 
tune he was whistling. 

"Mr. Scott!" Ohura, 
black said in her usual 
"Message coming in on 

Ohura piped the 
speaker. "Breaker, 
Shoestring, I'm tied up 
could use some a-sist 
Smokeys. 

"Shoestring?" began a 
voice. "I copy. This is 
Not a Bear in sight. I suggest 
the hammer and ride the 
do?" 

"Negatory, Bandstand. 
solid. Guess I'll have to 
until a bear in the air can 

"Ten four, Bandstand out. 
"What do ya make of 

Chekov?" Scotty asked. 
"Well, it's in code, sir, 

said, pivoting in his na 
"Exactly. I don't like it, all 

flying around down there 
Captain and the First Offi 
around. For all we know, 
sages could be directing 
on them." 

"ShaH I order a 
down?" Chekov asked. 

"No, but have one stand ,by 
need them. Olmra, can you 
Captain?" 

"No sir. There's too 
ference from those other 
I'm sure he can raise 
since his transmission 
coming out ofthat mess." 

"Very well. We '11 just 
I'm sure he'll caB if 
trouble." 

At that moment the 
high-speed elevator swishe 
Doctor McCoy stepped 
with a frown on his face. 

"Scotty, you've got to 
thing!" he said 
Captain's down there and I 
running through some old 
journals and I came across 



effort they had 
then. The Captain and the rest 

landing party are the only 
on the whole planet who 

immunized! " 
Doctor, immunized 

strain of influenza 
with your great-great-great 

. They called it swine flu. 
have to beam the landing 

into the decontamination 
or risk killing the whole 

, can't do that Doctor. We 
know where they are and we 
till they call in." 

then you' 11 have to beam 
to them." 
tapped his console. "Bridge 

room. Is that security 

sir," came the answer. 
I don't know why. The 
broke down shortly after 

landing party go." 
don 1 tcha tell me these 
Scotty pleaded. "Have the 

team report to hangar deck 
shuttlecraft Galileo ready." 
a security team wm meet 

the shuttle craft hangar. The 
Is broken down so I' n 

go down there a fix that." 
what you mean, Scotty. 

Jp is so hard to find on this 

Chekov. I In be in the trans
room. You have the Conn." 

followed Bones into the elevator 
doors slid effortlessly shut. 
shuttlecraft, piloted by Lieu
DeVaney, glided to a quick 
the transporter coordinates, 

of Northrup. On the brief 
Dr. McCoy had given 

security men and himself 
immunization against the 

fluenza virus. 
on stun!" De Yaney said 

stepped out of the shuttle-

students seated at tables 
plaza looked up but since 
a hot day they settled for 
at a distance. 
came out last and began to 
uick scan of the area with 

tricorder. 
no good. These buildings 

thick for me to scan through 
e In have to search for the 

"he said. 
! " McCoy shouted over the 
curious audience that was 
up at the face of Northrup 

to try to spot the wires that supported 
the shuttlecraft. "Have any of you 
seen men dressed like this?" 

"Not for years, man," a girl in the 
center ofthe crowd sneered. 

"Hostile," McCoy commented. 
"You want me to zap her a little?" 

DeVaney asked. 
McCoy knew DeVaney had a reputa

tion for being a bit trigger happy 
so he played it cool. "No, that won't 
be necessary. But if we run into any 
organized hostilities. I In let you have 
the first shot." 

De Yaney grinned and they moved 
on to the first building on the man, 
Johnston. DeVaney and the junior 
security man fanned out in front 
of the door and jumped through, 
the way they'd seen the FBI do in 
old movies. 

Shaking his head, Dr. McCoy 
followed them in and began to scan 
with his tricorder. 

Kirk, Spock, and Sulu were finally 
able to get off the 16A at Hennepin 
Avenue. They began to walk slowly 
past the dirty bookshops. 

"Curious," Spock said as he 
examined a movie poster depicting 
the stars from an adults-only movie. 
"I don't think what they allude to 
here is possible without extensive 
muscular control training." 

Kirk stared at the poster too. 
"It's unnatural! " 

"Yes, I think that's what l said," 
Spack said, raising his eyebrows. 

"We have nothing to worry about as 
long as we remember that the driving 
force in everyone 's life here is 
money. They won't do anything 
without it, and they 'B do anything 
for it," Mr. Sulu said, as much to 
reassure himself as the Captain. 

Kirk nodded. 'Tll keep that in 
mind." 

The three continued down Hennepin 
at a leisurely pace until they paused 
in front of a shapely blonde in a 
mini-dress that was leaning seductive
ly against the front of a bar. "Looking 
for some fun, boys?" she asked in 
a tone that would melt even the green 
ice that flowed in Mr. Spock Is Vt'ulcan 
veins. 

Wondering what people in the 
twentieth century did for fun, knowing 
for instance, that three dimensional 
chess hadn't been invented yet, 
and keeping in mind what Sulu had 
said, Captain Kirk said "Sure, would 
twenty dollars be enough?" 

The blonde smiled and knocked 
on the bar door. The door swung 
open and two uniformed policemen 

stepped out. 
"You are under arrest for violation 

of the penal code, section two, sub
section 14, soliciting. You have the 
right to remain silent, if you give 
up this right anything you say can 
and will be used against. you. You 
have the right to an attorney and the 
right to have him present during 
questioning. If you can not afford 
one, one will be provided by the court. 

"Do you understand each of these 
rights?" 

The officers nodded dumbly as the 
other cop took their phasers and 
communicators from their belts. 

"Nice going, Suzie. Three more 
suckers," said the first cop. 

"Yeah, but dig the garb," Suzie 
said, waving a graceful hand at the 
tights and synthetic shirts the Enter
prise officers wore. 

"And this stuff. What do you make 
of this?" The second cop held out 
the phasers and communicators. He 
tried pointing one experimentally 
and Kirk and Spock ducked instinctive
ly. 

"What' sa matter with you guys? 
Afraid of your own toys?" 

"Be careful with that!" Captain 
Kirk admonished. The cop tipped 
one ofthe communicators open. 

"Scott here. We were worried 
about you," Scotty said through 
the communicator. 

The policemen cocked their heads 
at the small sender-receiver. 

"The transporter had broken down 
but I've got it fixed now. Dr. McCoy 
left orders for you to be beamed 
up to immunize you against some 
disease down there. With your per
mission, I'll beam you up," Scott said. 

"Energize, Scotty," Kirk said with 
a sly grin. Slowly, the three Enterprise 
oft1cers, the two cops, and the decoy 
policewoman Suzie broke up into 
dots and disappeared. 

With the usual shrill transporter 
noise, they reappeared on the trans
porter platform. A man in a sealed 
suit quickly sprayed them with a 
decontaminate and gave them shots 
to kill any int1uenza they might have 

·picked up. 
"Confine them in quarters," Kirk 

said to Sulu as he pointed at the three 
policepersons. "Come along, Mr. 
Spock." 

lOG !E 
(Continued on next page) 
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The Captain and the First Officer 
took the high-speed elevator to the 
bridge where Commander Scott leaped 
out of the Captain's chair with speed 
fitting the third in command. 

"Mr. Chekov!" Kirk barked as soon 
as he had settled into his chair. 
"Lock main phaser banks on_ target!" 

"What target, Captain?" 
"The city below us." 
"But Captain, Dr. McCov and a 

security team took the Galii~o down 
there and they haven't returned yet." 
Chekov said with alarm. 
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"Oh, very well. Let me know as soon 
as they're aboard. Lock the phasers 
on the coordinates we beamed down 
to that mall. That seems to be the 
heart of the civilization." 

"Excuse me, Captain, do you intend 
to fire the phaser banks at the city? If 
Spock asked. 

"Indeed I do, Mr. Spock." 
"Have you forgotten the prime 

directive. They're so decadent down 
there we'll be doing them a favor 
by vaporizing them." 

"Very well." Spock turned back 

to his scanners where 
playing pong withthe 
as he had been for 
back and forth in his 
several times. 

Will Captain Kirk 
directive? Will Mr. 
his vocabulary to inc! 
words? Will Scotty 
his engines can't take 
For the answers to 
pointless questions, 
conclusion to "Star 
in the next 'Log. 
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A Technolog consisting of only 
a front and back cover? That' II 
never happen, will it? 

No TechnGiog at all? Piffle!! 
There will always be a Technolog -
won 't there? 

Maybe not. 

The Technoiog is you. LT. ' 
students. What you put into it is 
what you get out of it. So far we've 
oniy got one staff member for next 
year. And he's our token white 
male. No Editor, No Business 
Manager, No Writers, Artists, 
Nobody. 

Stop in, or ca.!! Laura Weber at 
373-3298 or 373-6033. 

c 
2 Mechanical Engineering. 
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ENGINEERING OPPORTUNITIES 

We are currently interviewing for the following positions: 
NUCLEAR POWER 
CIVIl ENGINEER CORPS 
ENGINEERING DUTY OFFICER (Mechanical & Electrical preferred) 

Each of the above positions requires an extensive background in 
engineering, math or physical sciences. Our new officers are placed 
directly within our middle management structure after the initial training 
program. 

Currently we provide one year of postgraduate-level education in 
Nuclear Engineering and Reactor Operations for our nuclear-trainee 
officers. Our requirements for entry into this program are at least one 
full year of both college physics and calculus with a B average in each. 
Limited positions in research and development or teaching are also 
available to individuals holding M.S. and/or Ph.D. 
degrees. Trainees receive a full officers salary during postgraduate
level training. Salary for nuclear-trained engineers progresses to over 
$24,000 after four years. 

Positions are also available in design application of propulsion systems, 
construction contract managers, industrial waste and sewage treatment, 
waste-fuel power generation, under-sea construction, and shore-based 
nuclear power applications. 

Juniors who qualify can earn $6000 during their Senior year, as a full 
time student, while preparing for our nuclear power program. 

For an interview appointment or additional information, call Dave Storer 
Navy Officer Programs, collect (612) 335-3628 in Minneapolis. 
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Engineering Procedure From an unknown but astute source: 
"Every new engineer must learn early that it is never good 

taste to designate the sum of two quantities in the form: 
1+1==2 (1) 

"Anyone who has made a study of advanced mathematics 
is aware that: 1 == ln e and that: 1 == sin2x + cos2x 

00 

further : 2 == V -~ 
~2n 

n==O 
"Therefore, Eq. ( 1) can be expressed more scientifically as: 

00 

ln e + (sin2x + cos2x) == V _!_ (2) 
~2n 

n==O 
"This may be further simplified by use of the :relations: 

1 ==cosh y \/1- tanh2y and e ==Lim (1 + i )2 

z~oo 
HEquation (2) may therefore be rewritten: 

00 

In [Lim (1 + i)z] + (sin•x + cos•x) = cosh y v' :n- tanh2y (3) 

z~oo n:::::: 0 
"At this point, it should be obvious that Eq. (3) is much 

dearer and more easily understood than Eq. (1). Other methods 
of a sin1ila:r nature could be used to clarify Eq. ( 1) but these are eas
ily discovered once the reader grasps the underlying principles." 
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Artists, of course. And 
and draftsmen. Maybe you 
Get them at Art Materials. 

3018lyndale J;.ve. So. 
827-5301 

31514th Ave. S.E. 
331-6864 



Air Force needs commissioned officers in 
and engineering areas. Many will enter 
throuJ?h Air Force ROTC. 

don t have to wait for graduation tore
help. You can be paid as you earn 

degree. 
the list of college majors. If yours is on 

could qualify for either a 2 or 3-year 
scholarshiR 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 ROTC 

books, all lab fees and $100 a 
tax free. Even without the 

p you can get excellent 
ROTC training and the 

<uuv'"'" tax-free allowance during 
two years of college. 

graduation, you will be 
ISSl,one:d as an Air Force Reserve 

Full Tuition 
Lab Fees 

$100amonth 

graduates. Graduates whose degree ap
pears on the list may apply for officer 
training. Successful applicants 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. 

and may be selected for extended active 
an active duty officer you will have the 

for a challenging, technical, responsi
There is also a chance for advanced education 
chosen field. And the pay and related bene
excellent. You'll start with good pay and 

Check the list again and for more information 
visit your campus Air Force ROTC :representative or 
your nearest Air Force rec111iter. 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. 

academic and technical training oppor
days of paid vacation each year; free 

Wfi1!11!11DI"major is listed here, it could be worth a lot to you~ 

----------------
I AIR FORCE OPPORTUNITIES CENTER 2-EC-47 I 

Engineering 
P.O.BOXAF 

I PEORIA, IL 61614 I Engineering I would like more information on ~portuniti.es for Science 
Engineering I and Engineerin~students and gra uates. I am interested in I 

I 
(check one) Air orce ROTC __ . Air Force Officer '!rain- I gineering ing School __ • 

Technology/Science I Name Sex OM OF I Engineering 
I (Please Print) I ngineering Address 

Engineering I City State ZIP I 
I Date of Birth Phone number I 
I (Furnish college or high school information.) I College Major Graduation date 
I High Schoo Graduation date I 

----------------
ateway to a great way life 



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 is one of the greate~t opportumtles m 
engineering today. 

And as the world's leading manufacturer of products . 
that generate, distribu.t~ and use electricity, Gene:J?al Electnc 
can offer you opportumhes that few other compames 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 ~ore efficief!.t steam 
turbine-generators. Gas turbmes. Combmed~-""'!!!il¢""4,.. 
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 
knG>wn 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 
units. 

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

business objectives. 
What's more, since each business 

part of GE, you have flexibility. If 
work interests change, or you w 

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

Sound interesting? Why not send 
our free careers booklet? 

Just write General Electric, E 
tional Communications, WlD, Fairfie 
Connecticut 06431. 

Progress for People. 

ElECTRIC 
An Equal Opportunity Employer 
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A Technolog consisting of only 
a front and back cover? That' II 
never happen, will it? 

No Technolog at all? Piffle!! 
There will always be a Technolog
won 't there? 

Maybe not. 

The Techno log is you. I. T. 
students. What you put into it is 
what you get out of it. So far we've 
only got one staff member for next 
year. And he's our token white 
male. No Editor, No Business 
Manager, No Writers, Artists, 
Nobody. 

Stop in, or call Laura Weber at 
373-3298 or 373-6033. 
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PEP is the Dickey name for Plain End Pipe. There 
are no bells. This means you get all the advantages of 
Dickey day pipe, the strongest and most durable sewer 
pipe available, plus the cost-saving factors of our 
new flexible coupling. 

Over 12 million feet of PEP have been laid since we 
introduced it over five years ago, and in unsolicited 
letters, users testify to their increased profits, thanks to 
PEP's simpler installation and no job site breakage. 
And PEP's tighter joints stand up under far greater 
deflection and stress than any sewer pipe system. 
Sizes are now available through 12-inch diameter. 

Besides PEP's improved coupling you still get all of 
the structural integrity and load-bearing capability 
available only in day pipe. 

Get a complete PEP talk from your Dickey sales 
representative. He'll tell you in detail how PEP in the 
trench is like buried treasure to your cost accountants. 

Call, or mail this handy coupon today. 

r-------------------~ 
1 @~ W.S. Dickey Clay Manufacturing Company 1 

I 
l!V~~W. P.O. Box 6, Pittsburg, Kansas 66762 I 

C~AWY Telephone: (316) 231-1400 

I I 
I Name Title I 
I Company I 
I Address I 
LCity _______ _s:~--- Zip ____ j 

4-2710C 
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Issue 4 of Blarney's Castle, theE-Week 
newsletter put out by Plumb Bob, that august body 
of the best and brightest I.T. seniors and juniors, 
contained one joke that is totally out of the spirit 
of E-Week, and indeed, is offensive in any 
situation. I refer to the joke that went something 
like this: 

Q: How did the Grand Canyon come about? 
A. A Jew dropped a penny down a gopher hole. 

1 realize by reprinting the joke, I run the risk 
of perpetuating it, but it needs to be reprinted so 
the reader can remember it. The joke is offensive 
to many people, and not just Jews, either. Jokes such 
as this are in league with the famous Earl Butz 
blunder, and we all know what happened to him. 

The joke had nothing to do with E-Week, 
engineers, foresters, etc. It is one thing to make fun 
of foresters, which no one takes seriously ,.1but it is 
another thing to attribute tfred stereotypes to a 
religious and ethnic group. The Technolog hopes 
next year's Blarney's Castle will not stoop so low 
again. 

Th rtin Sh 
As this is my last editor's page, I would like to 

look back on the year's work and say good-bye to 
the Technolog. The 'log probably hasn 't been 
everything you have wanted it to be; it hasn't been 
that for me either. We've all tried to entertain and 
inform you, and we hope we have succeeded 
somewhat. But rarely does anything measure up 
to your initial aims, and that has been the case here. 
Spring II, 1977 

For instance, if you have been looking for punchy 
editorials, you have been disappointed. As a 
journalism student, I have not been too aware of 
any major problems with I. T. or the 
engineering community, and therefore have used 
this page as a "letter from the Editor" instead of 
"editorials" in the true sense of the word. 

On the sign outside the office that reads "Latest 
'logs here--reading thereof by foresters strictly 
prohibited," the grafitti underneath it reads, 
"That's okay, foresters can't read." Beneath that 
is written, "That's okay, engineers can't write," 
and finally, "That's okay, there aren 't any 
engineering students on the Technolog. As you may 
know, that line isn't far from wrong. Many of the 
staff members, including myself are not as 
knowledgeable about science, engineering and I.T. 
as you are. Comments filter in about the "infidels" 
in the Technolog office. If you have been one of these 
people commenting, you ought to realize that the 
reason there are journalism and art students on the 
staff is because they are the only ones interested! 
I.T. student input is needed for next year. 

If you really are unsatisfied with the Technolog, 
the only way it can change to reflect what the readers 
want is by writing down your complaints for the 
suggestion box, or coming down to gripe in person. 
It's not too late to sign up for the next year. The 
time you wish to commit is entirely up to you. 
The Technolog has been a vital part of I. T. for a long 
time (57 years). Become a part of it. During the year 
1 have worked on the Technolog I have come to 
appreciate its long tradition and hope to see it 
continue in the future. 
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"U" ECOLOGIST HONORED BY 
NATIONAL ACADEMY OF 
SCIENCES 

University of Minnesota professor 
Herbert E. Wright, Jr., has been 
elected to membership in the National 
Academy of Sciences (NAS). 

Wright, a Regents' Professor 
of Geology, Ecology and Botany, 
was one of 60 researchers elected 
to the Academy this year. 

Election to the Academy is one 
of the highest honors given to 
American scientists and engineers. 
Wright's election brings to twelve 
the number of University of Minnesota 
faculty members who are members 
ofNAS. 

Others are John Borchert, Bryce 
Crawford, Jr., Leonid Hurwicz, 
Alfred 0. C. Nier, Edward P. Ney, 
and emeritus faculty members I. 
M. Kolthoff, William J. Luyten, 
Elvin C. Stakman, Maurice B. 
Visscher, Owen H. W angensteen and 
Cecil J. Watson. 

CRAWFORD ELECTED TO 
NATIONAL ACADEMY 

University of Minnesota chemistry 
professor Bryce Low Crawford, Jr. 
has been elected to the American 
Academy of Arts and Sciences. 

The Academy was founded in 1780 
under the leadership of John Adams 
and election to membership recognizes 

~~ 

high achievement. 
Crawford received his Ph.D. in 

chemistry from Stanford University 
in 1937 and joined the University 
faculty in 1940. He was dean of the 
Graduate School from 1960 to 1972 
before returning to the chemistry 
department to do further research. 
He is also on the Governing Board 
of the National Research Council 
of the National Academy of Sciences. 
FLASH!!!! AS WE GO TO PRESS, 
WE HAVE LEARNED OF THE 
DEATH OF FIG BY!! !HERE'S 
THE REPORT FROM OUR WIRE~ 
PHOTO SERVICE!!!! 

f' ... I 90~ q SVIC
PR.Il.E {er 
yq dQY. ... 
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Represent(ltiV.er of NS.P, the ·Sierra · Club. and; a Uni~ersity 
prg~~ssor. di~~u~~ed . the. nuclear. iJOwer issue ••· as • ·it pertains 
to.fV(!nn~sotaApril:ltinCoffman.Union. 

~t .. :9ov .. Al~c• ptsott (belo"'-) Aeliyered the. keyn~te .. addre$s.· 
'P· of J\ti· p~y~i9s· professor: :Or .. Benjamhl.:}3ay~an (rig~t~ 
u.sed:·mouset~aps .af1d:~n o~erhead pr~jector .. ~o il~ustr-a~e ho~ 
n~cl~a,r r~a£t!on:· ~qrks.Th~ forum wa,s sp()ns,ored by ~he 
.t\tn~rican S~9~ety .·9.f :l\4ech~11h;al Engineers Student Section 
atth~ Univ:ers,ityoflvfinnes;ota; 

Photds by Raleigh Savitt 

DON'T BE C UGHT SHORT~ 
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If you're an artist, draftsman, sculptor, layout 
designer, keyliner, etc., we have the supplies you need. 
Stop in and marvel at our astonishing selection. 

31514th Ave. S.E. 3018 Lyndale Ave. So. 
331-6864 827-5301 
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by Jon Kavanaugh 
~mm~~~~~~~~mm 

Professor Abraham Berman is the 
best. At least that's what his students 
said in nominations for the LT. Stu
dent Board's Outstanding LT. Teacher 
Contest completed May 6. Over 100 
students took time to write short 
essays applauding their favorite LT. 
professor on the basis of teaching 
quality, personality, and availability 
among other attributes. 

A five-person panel of judges 
including student board members 
Beth Berman (no relation), Mark 
Berman (no relation either), Pam Lack
ner, Paul Roll off and Mary Roskowiak 
conducted the selection by tallying the 
average percentage of votes for each 
professor. The five teachers with the 
most votes were then compared on the 
basis of the essay comments. "We 
wanted the contest to be 100% by the 
students," commented Mary 
Roskowiak. "After all the students are 
the ones who are affected by the 
teachers." 

Beth Berman, who organized the 
contest itself, was pleased with the 
success of this first attempt and 
expects to try it again next year. "I 
think this time of year is good," she 
said. "Everything comes together in 
the spring with E-Week and the I. T. 
picnic." 

Once the comments had been com
pared, the panel made its final de
cision. Professor Berman was declared 
the most appreciated by his students, 
named I. T. Outstanding Teacher and 
honored at the E-Week picnic. 

Here are some of the comments of 
students who nominated Professor 
Berman: 
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Photo by David Parry 

Professor Abraham Berman, I.T. Aeronautical Engineering professor, 
acknowledges his Outstanding I.T. Teacher Award at the E-Week picnic. 
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"(I nominate Prof. Berman) for clear 
and understandable lectures, presence 
at labs, care for students to under
stand by working with them till (sic) 
they do." 

"(Prof. Berman) explains things 
dearly, reviews ... makes the class 
interesting and has a good personality 
and sense of humor .. .is never too busy 
to help students." 

"He is very organized how he 
teaches the class. Every class he does 
a quick summary of the previous class 
lectures .. .! can see that he enjoys his 
work and that makes me like the 
class ... he is very definite about what 
you have to learn." 

"He knows a lot of material has to be 
covered for the course and uses time 
very efficiently ... He set up an extra 
class hour aside from the 3 hr. a week 
lecture (not mandatory) so students 
would have a chance to go over the 
p·roblems ... He is always at lab and 
recitations (even though T A's actually 
teach these sessions) .. .is available 
more than any other prof. I have 
had ... " 

I've seen his cluttered desk but as 
he says ... 'I'm never to (sic) busy to 
help out a student.'" 

Efficiency, availability, interest, 
enthusiasm, humor-these are the 
qualities Berman's students have ob
served in his classes. It's not surpris
ing, either, that Berman, not having 
seen the nominations, describes his 
own teaching goals and philosophies 
with remarkable similarity to his 
students' comments. 

"The main thing is to get students 
excited about the subject matter," he 
explains. Berman believes once stu
dents are excited and motivated, they 
will learn more easily. "That's 90 per
cent of it," he adds. 

Berman constantly employs teach
ing techniques which will stimulate his 
students and make them think inde
pendently. For example, in lectures he 
writes new concepts very quickly on 
the board and expects everyone to 
write just as fast to get the notes on 
paper. Then, after a thorough lecture, 
he expects and encourages students to 
review the material at home the same 
day to refresh the concepts. At the 
next class meeting Berman "reiterates 
the salient points" with a brief sum
mary which he writes on the board be
fore class and provides the opportunity 
for class discussion of any unclear 
points before any new material is 
presented. "I want students to get 
their questions answered right away, 
not when the quarter is six weeks 
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old .. .it's too late then," Berman 
explains. 

Another technique Berman uses to 
get students involved in his lectures is 
to call them to the blackboard to work 
through problems in front of the class. 
This forces students to think quickly 

· and independently and of course, he is 
dose by to assist if there is a problem. 
Berman encourages questions from 
the other students at the same time. 
"Often the first couple of weeks are 
quiet," he says. "After that students 
open up. I encourage open discourse ... 
I try to establish a give and take among 
students." 

Nearly every aspect of Berman's 
teaching plan has some innovation to 
it. For example, Berman never teaches 
directly from a textbook. He assigns 
some texts for reference but otherwise 
designs his own course guidelines and 
compiles his lectures from many 

Photo by Jon Kavanaugh 

Too busy even for a peaceful lunch, 
Professor Berman discusses his 
teaching objectives between bites. 

sources and writes them all out in a 
personal notebook that he can refer to 
during the lecture. He updates each 
lecture and rewrites most of his 
material before teaching it again to 
keep it from getting stale and uninter
esting to him as well as students. 

One nominating student noted that 
Berman "really knows his lectures." 
That Berman says similarly, is because 
he spends one-two hours going over 
his next lecture, rereading his long 
written out lecture notes. "I try to 
determine which points or concepts 
will be hardest to grasp. I emphasize 
these points ... " 

Not all aspects of teaching are 
comfortable and exciting for Berman. 
He admits that as the older he gets, 
and further away from his student 

days, he has more difficulty idenitify
ing with student needs specifically. 
Berman explains, "the most difficult 
part of teaching for me has been and 
still is trying to put myself back in the 
shoes of the student. .. knowing which 
points, concepts will be hard for the 
student to grasp." Further, Berman 
emphasizes that "one mistake many 
teachers make is to assume that cer
tain points are understood. Never 
assume. You'll find that in my lectures 
I never say assume, or obviously ... or 
the following is evident ... because I 
don't know that. What is clear to me 
might be vague for the student." 

Perhaps it's because of that gap be
tween student and teacher that Ber
man feels motivated to include an 
extra discussion section for some 
classes like Introductory Fluid 
Mechanics (SMAE 3200). He selects a 
time for an extra hour recitation where 
students may voluntarily come in and 
ask specific questions or discuss 
problems with other students. 
"They're very well attended" he says 
of both the discussion sessions and his 
lectures. 

A man with such teaching omni
science must have a long history of 
teaching experience but that is not the 
case with Professor Berman. "I always 
wanted to teach," he admits, but post
college debts and a new family pre
vented him from seeking a teaching 
job right away. Instead he elected to 
take a more lucrative job with Union 
Carbide Corporation and ended up 
staying 10 years as a researcher and 
aerospace consultant because of good 
pay increases and pleasant working 
environment. He grew more anxious, 
though, to pursue teaching as time 
passed until finally he was able to 
attain his current I. T. position. Be
cause of his extensive background in 
aerospace work, Berman was hired by 
the University in 1966 as a full pro
fessor. He continues to consult for 
Union Carbide today on a limited basis 
and also conducts research at the Uni
versity financed by Union Carbide. 

Can a professor who puts so much 
time into his classes and research find 
time to meet with students outside of 
class as well? Again he responds 
positively and in line with the students 
who nominated him. Berman remarks, 
"My door is always open. As long as I 
am in this office, my door is always 
open.'' 

Professor Berman is efficient, 
interesting, thorough, available
many things. Professor Berman is the 
I. T. Outstanding Teacher of 1977. 
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By Karl Jorgenson 
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"Captain's log, stardate 7754. 
The Enterprise has traveled back in 
time to the year 1977 and Mr. Spock, 
Sulu, and. myself have narrowly 
escaped internment in the religious 
order of Minneapolis. We have also 
beamed up three natives, two law 
officers and one floozie whose loyalties 
we have yet to determine. 

"In my absence, a second landing 
party was beamed down, Dr. McCoy 
and the trigger-happy Lieutenant 
DeVaney leading a two-man security 
team after myself." 

"Excuse me, Captain," Chekov 
said from the navigator's chair. "They 
didn't beam down. They took the 
Galileo." 

"Shit. Why don't you tell me these 
things ahead of time? You know I 
can't erase the Captain's log once 
I start." Kirk leaned heavily on his 
right hand, rocking slowly back and 
forth in the huge command chair. 

"Curious," Spock said as he looked 
up from the scanner where he had 
soundly beaten the on-board computer 
at pong. 

"What?" 
"That they should make it impos

sible to erase the h;g once a mistake 
is made." 

"Sulu tells me it has something to do 
with some tape trouble they once 
had in the twentieth century. Ever 
since then all the people of importance 
have had non-erasable tapes, or so 
the story goes." 

"Have you got the main phasers all 
set, Mr. Chekov?" the Captain asked. 

"Oh, yes sir. Locked on your landing 
coordinates, right on that pedestrian 
mall." 

"Damn!" the Captain barked as he 
scratched under his left arm pit. 
"Where the hell is Bones and that 
landing party? I want them back so we 
can burn them and get out of here." 

"Captain, I would remind you that 
firing you main phasers on the 
defenseless city below would con
stitute a violation of the prime direc
tive of non-interference," Spock said 
calmly as he switched his scanner
viewer to play pong-handball with 
the computer. 

"I don't care. We '11 be doing them 
a favor. The decadence down there 
would destroy itself in a matter of 
years, anyway." 

"Uhura!" Kirk swiveled quickly 
to face the switchboard. "Try to raise 
the landing party again." 

Uhura thumbed a button and a new 
voice filled the room. 

"That's a big ten-four, Bandstand. 
Tell Hotflashes that if he don't truck 
his ass over here pretty quick, I'm 
gonna by-line the Smokies about his 
ticket, you copy?" 

"I copy. Hotflashes says ... " said a 
new voice. 

"I can't get through Captain. 
All that code is still jamming every 
channel." 

"Can't you do something?" Captain 
Kirk pleaded. "I'll show Roots in the 
lounge again instead of Eat My Dust 
if you can get through," he offered. 

"I like Ronnie Howard," Uhura 
replied. "Anyway, we've only got two 
movies from this period, you '11 be 
showing Roots again next week 
anyway." 

"Spock, bring the scanner up on the 
screen. I want to look for the landing 

. party myself," Kirk said, turning away 
from Uhura. 

Meanwhile, on the planet's surface 
Dr. McCoy emerged from the gloom 
of Vincent Hall and rubbed his eyes. 
Behind him Lieutenant DeVaney 
backed through the door like a 
departing bank robber, his phaser 
shifting back and forth, hunting 
a target. The two security ensigns 
walked leisurely from another door, 
their phasers hanging loosely in their 
hands. 

"Where the hell could they be?" 
McCoy demanded as he again scanned 
the mall with his tri-corder. 

"Maybe they're hiding," DeVaney 
said as he whirled and lined the phaser 
up on a woman who was nailing anti
abortion literature to a pole. "I mean, 
you've got to say something, what the 
hell, right?" . 

Suddenly the door behind them 
swung open and a calculus professor 
walked stiffly out onto the steps. 

"Excuse me ... " McCoy started to 
say. 

"Freeze!" DeVaney screamed, his 
voice breaking as he fell to a crouching 
position and leveied his phaser at 
the middle aged man. 

"Wh -what's that bloody thing?" the 
professor asked as he shielded himself 
witb. his blue calculus book. 

"Put that away," McCoy scolded 
and DeVaney reluctantly dropped his 
aim to the professor's feeL "I'm 
Doctor McCoy," Bones extended his 
hand. 

"You in my 12-31? I'm sorry about 
that last mid-quarter, you see I just 
assumed that you'd all be more 
proficien.t at finding the bloody asymp
totes. Of course, the curve will fall 
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correspondingly lower, so I don't 
think ... " 

"No, no, you don't understand. I'm 
Doctor McCoy. I'm a bit lost." 

"Oh, I'm sorry. I'm Professor 
Harris." Harris shook McCoy's hand 
and turned around to look at the doors 
behind him. "You go in there, to your 
left, and the· can is right down the 
hall." 

"No, you still don't understand. I 1 m 
looking for the Captain, Captain Kirk." 

"Who? The Captain? I think they're 
working out over in the Bierman 
building, aren't they? Yeah, I think 
so." 

McCoy looked puzzled but before 
he could inquire further, the professor 
trotted off toward the Campus Club. 

"Well," he said at length, "I guess 
we might as well go look in this 
Bierman building." 

"Hollingsworth, you take the point," 
DeVaney commanded as· the tight 
group began to walk again. They 
reached the Bierman building where 
he found the Gopher football team 
practicing with their Captain. 

"What's going on?". DeVaney 
hissed as the two teams lined up at 
the line of scrimmage to simulate 
a play. 

"Some kind of ritual," McCoy 
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observed. 
"Fourteen, eighty-one. Twelve, 

twenty-three," the quarterback said. 
"What do the numbers mean?" 

DeVaney whispered. 
"They're trying to summon dead 

spirits by number, I think," McCoy 
responded. "Why are we whispering?" 

"Hut, hut-hut," the quarterback 
said and the center snapped the ball. 

The quart.erback dropped back to 
pass, the defensive line making half 
hearted attempts to rush him. Finally 
he found his receiver downfield and 
threw the ball. 

The receiver, looking over his 
shoulder as he ran the pattern, ran 
straight at the small group of Enter
prise personnel. 

DeVaney, his nerves keyed to a high 
pitch of stupidity, drew his phaser 
and fired a short, yellow blast. 

Dr. McCoy whirled and knocked 
the phaser arm down, but not before 
the whining yellow arc had left the 
weapon and headed at the speed 
of very slow light toward the players. 

The shot started high, striking the 
receiver in the hand just as he touched 
the ball. From there Dr. McCoy's 
blow forced the arc low, so that 
the narrow yellow beam sliced the 
football player neatly in half, drawing 
a line from his out-stretched right 

hand to his left ankle. 
The two halves of the man tumbled 

to a stop and the ball bounced into the 
hands of a defensive player, who pro
ceeded to run the opposite direction 
with it. 

"Hey! No fair!" yelled the quarter
back. "Hey! Doesn't count_ as an 
interception. Those guys interfered 
when they cut my receiver." 

Two coaches and an official ran 
onto the playing area and looked 
at the two halves of the receiver. 

"It counts anyway," said the man 
who had made the interception. 
"I would have got it anyway, even 
if he was still in one piece." 

"What's that look like to you?" 
the official asked one of the coaches 
as they examined the dual remains of 
the hapless player. 

"Must be laser, hmmmm?" 
"Yeah that's what I figured. Some

body over at I.T. probably let a 
forester play with it," the official 
agreed. 

The official blew his whistle, and 
rolled his arms. "Illegal procedure, 
defense. Illegal laser fire down :field, 
ten yards." 

The defensive team groaned and 
began to walk the penalty off. 

"You shot a man," Dr. McCoy said, 
incredulous, when the game resumed. 

"I coulda' sworn I had it on stun," 
DeVaney said in way of an apology. 

"But you took a human life. That 
man will never walk again." 

"Or do sit ups. Don't give me any 
of that moralistic crap you 1 re always 
feeding the aliens. Doc, I see right 
through you. I know you 're a pro
ponent of euthenasia." 

"Who's for euthenasia!" a fat 
lady with a pro-life demonstrat.or' s 
sign demanded as she paused in the 
doorway. 

"Who' re you?" DeVaney demanded 
in return. 

"I'm with the pro-life caucus. 
We're on our way to picket Northrup 
again." 

"Why?" 
"It's closer to the Daily office." 
DeVaney ignored that, since it 

didn't make any sense. 
"You! You're for euthenasia, 

aren't you?" the lady pointed an 
accusing finger at Hollingsworth, 
who fingered his phaser. 

"No, rna 1 am," the ensign replied, 
a bit uncomfortable. 

"Good. Then come and march with 
us." 

"Say, isn 1 t that where we left 
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the Galileo?" DeVaney asked. 
"That's right," McCoy said, 

snapping his fingers. "We can march 
with them over to the Galileo." 

McCoy led the way out the door, 
where they blended into an ugly, 
angry mob that was bobbing "Life 
is sacred" signs and headed for 
Northrup again. 

Up on the Enterprise, the two 
policemen and the decoy policewomen 
were pacing nervously in their small 
but well padded room, somewhere 
in the bowels of the massive Starship. 

"The door just doesn't have any 
handle!" one of the cops said in an 
anguished tone. 

"Maybe we can pry it open," the 
other suggested. 

"Hey Suzie, come here and help 
us," Herb, the first officer, complained 
as he strained to pry the sliding door 
open. 

"You and Steve can handle it. 
Hell, Steve can handle it by himself. 
Lord knows he smells strong enough." 

"Listen Suzie, don't start," Steve 
said as he blushed slightly. 

"Herb wouldn't let you do that, 
would you Herb?" Suzie smiled 
seductively and walked over toward 
Herb. As she did so, she interupted 
the light beam that opens the door, 
and the door slid back into its frame, 
pinching Herb 's fingers solidly. 

"Eiiiiii, shit!" Herb said as he 
rubbed his damaged hand. 

"What's going on in here?" the 
security guard who had been standing 
outside asked as he leaned in the door. 

"Hi, big fellah, what's new?" Suzie 
asked in the same sultry tone. 

"Well ... " 
"I bet you guards get scared, 

guarding dangerous prisoners like 
us,don'tyou?" 

Herb hit him solidly in the abdomen, 
doubling the man up in a gasp. 
Steve thumped the man on the back 
with both fists and the helpless 
guard sprawled full length on the 
carpet. 

Suzie bent and took the man's 
phaser and communicator from the 
belt loops. 

"C 'mon, let's find a way out of this 
nutty place," Herb said and started 
into the hall. 

"Where the hell are we anyway?" 
Steve asked as he ran behind. 

"I dunno, but it must be somewhere 
near where we were when we lost 
track of where we are." · 

"What?" Suzie said. 
"I dunno," Herb replied as he 
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stopped in front of the elevator. 
The doors slid open and the three 

policepersons jumped in. 
"I wonder how you work this thing?" 

Steve said as he pondered the fact 
that there were no buttons. He looked 
at the row of lights, reading the almost 
endless string of numbers with 
"Bridge" written at the top. 

"Bridge," he said as he read it, 
and the elevator shot upward 
to the bridge. 

"What the hell is going on?" Steve 
cried as the doors opened and they 
looked out at the almost empty bridge, 
where Mr. Spock was sitting in the 
command chair. 

"I beg your pardon?" Spock said as 

he turned to face ·the intruders. 
"Man, is he ugly," Suzie spat. 
"You. We beamed up with you," 

Spock said as he recognized the phony 
hooker. He stood up and took a step 
toward her, intending to use the 
Vulcan nerve pinch on her. 

"Hey, remember how scared they 
were of these things?" Suzie asked 
and pointed the phaser, pressing 
the firing button. 

The yellow beam poured out, hitting 
Suzie solidly in the chest since it was 
pointed backwards. The phaser was 
set on stun and Suzie slumped to the 
floor, unconscious. 

Herb scooped up. the phaser, 
reversed it, and stunned Mr. Spock 
with a quick, whining blast. 

"Hey, nice work Herb." 
"C'mon, forget about Suzie. 

Let's shut that movie off and see if 
we can't figure out what all these 
buttons mean." Herb waved a hand 
over the flashing and beeping consoles 
of the bridge. 

Stevie walked slowly over to the 
navigator's console, where he could 
hear the faint CB calls of the switch
board. "Hey! There's a CB around 
here somewhere. I can hear it," he 
said. 

"That's reassuring. I was beginning 
to think we were on a foreign planet 

or something," Herb replied and 
pressed a button. 

Down on the planet, McCoy and the 
landing party had reached the mall 
again, marching with the anti-abortion 
mob. 
· "Excuse me," a dumb jock said as 

he approached the group, "I'm 
running for President, again, and I'd 
like your support." 

"Are you anti-euthanasia?" the 
leader of the mob asked. 

"What's that?" the jock asked. 
The mob moved on, up on the 

steps of Northrup where they sat 
down. 
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"What do you do now?" McCoy 
asked the leader. 

"We wait for the media to arrive. 
Then we start demonstrating." 

"Hey, what are you doing!" 
De Yaney shouted and McCoy turned 
in time to see him move around the 
front of the Galileo. 

McCoy followed DeVaney and found 
him confronting a University meter
maid, who was busy writing a ticket 
for the illegally parked shuttlecraft. 

Slowly, the meter-reader took her 
foot off the thruster, which had 
been serving as a bumper, and turned 
her gum-chewing face toward De
Vaney and McCoy. 

"You can't park here. I'm giving 
you a ticket." 

"For God's sake, woman, we have 
to. We have to find the Captain!" 
McCoy said in his overly dramatic 
manner, which the maid took to be 
hostile. 

"Hey Fred!" she bellowed and a 
regular University policeman strolled 
over from a table on the plaza. "They 
seem to want some trouble," she said 
as Fred eyed the two Starship officers. 

"We've got to find the Captain!" 
McCoy said, flailing his arms as he 
was fond of doing. 

"Listen, I had enough of your type 
during the sixties. Nobody calls me 
swine and gets away with it." Fred 
reached for his gun, but DeVaney beat 
him to the draw. 

The yellow beam blasted Fred back
ward, his gun spinning harmlessly 
off on the plaza. 

"Northrup plaza! Officer needs 
help!" the metermaid screamed into 
her walkie-talkie just before De Yaney 
cut her off with a second blast from his 
phaser. 

"Is that thing on stun now?" McCoy 
asked. 

"Yes, sure. I wouldn't make two 
mistakes in the same day." 

Sirens began to be audible in the 
distance, and soon the first ones were 
drawing close as the landing party 
milled around the shuttlecraft. 

"You there, freeze! " an officer 
shouted from the far stairway to the 
plaza. 

De Yaney dropped him with a quick 
shot from his phaser, but not before 
the officer had ricocheted a shot 
off the Galileo. 

"Spread out, keep your head down!" 
De Yaney yelled at his fellow security 
men as he noticed several police 
officers sneaking along the hedged 
sidewalks on the mall. 

He began to systematically set the 
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hedges on fire as bullets chipped at the 
steps of Northrup. 

High above on the Starship Enter
prise, Scotty and Chekov were waiting 
impatiently outside the Captain's 
door. 

"Better hurry Captain, I don't know 
if the engines can take much more," 
Scotty said, as he invariably did. 

"What the hell's wrong now?" Kirk 
barked, muffled by the door. 

"Those prisoners we beamed up 
with you? They've taken over the 
bridge and they're playing with every
thing." 

"Shit. Well, just a minute, I'll be 
right out." 

Up on the bridge, Herb had figured 
out how to turn the movie off, and 
Steve was searching for something to 
top that. 

"Hey, what do you suppose this 
means?" Steve asked as he bent over a 
large red button marked "Phasers". 

"I dunno, push it," Herb said from 
the scanner where the computer was 
beating him twelve-zip at pong. 

Just then the door to the elevator 
slid open and the three officers 
leaped onto the bridge, phasers at 
the ready. 

Herb looked up from the pong 
game, missed the ball, and crumpled 
in a heap as all three phasers were 
turned on him. 

"Heyyyyyyyy!" Steve said and 
raised the phaser he had been exam
ining and fired at the officers, 
accidently thumbing it up to full force. 

The blast ripped past the Captain 
and vaporized most of the console be
hind him, the switchboard. 

Scotty dropped Steve with his 
phaser, and the Captain slid into his 
chair. 

"Damn! Now we can't talk to the 
landing party. We' II just have to beam 
them up without asking." 

Scotty leaned over the navigator's 
panel and pressed a button. "Sulu? 
You still down in engineering? Beam 
the landing party to the shuttlecraft 
hanger." He turned back to the 
Captain. "We '11 have to cross beam 
them to the hanger since they've got 
the shuttle craft," he explained. 

The Captain sat silently for a 
minute, and then a light began to 
flash on his console. He pressed the 
button down and spoke. "Yes?" 

"Captain? This is McCoy. We 're in 
the hanger deck." 

"What's all that noise, Bones? I 
can hardly hear you." 

"Gunfire. Old fashioned gunfire, 
and DeVaney's phaser. You beamed 

up a civil war. We're surrounded." 
"They have old style guns down 

there?" 
"Not only that, but there's a group 

of nuts with signs here that seems 
to think the police are trying to ruin 
their rally. I think they're shooting 
back." 

"What are they rallying for?" 
"Life." -
"OK, get out of there, and we 'II 

beam them back down. Oh, first we 'II 
send these three we've got up here 
down there so they can beam down 
too." 

"Scott, Chekov, each of you grab 
one of these guys and we 'U get rid of 
them." 

Six people, three of them uncon
scious, went slowly to the shuttlecraft 
hanger. There they found De Yaney 
guarding the door so that none of the 
natives, who were engrossed in 
killing each other, could escape. 

Suzie and Steve were tossed in, and 
just as Scotty was about to toss Herb 
in, he woke up. 

"Ohhhhh," he said softly. "You! I 
recognize you now. You're Captain 
Kirk!" he shouted. 

Kirk looked to either side for sup-
port. "Yes. Of course." 

"Of the starship Enterprise!" 
"Right." 
"Oh, I feel much better now. I feel 

safe now that I know you're just a 
fictional character. Hey! Scotty, too. 
How's it going?" 

"Well ... " Mr. Scott started to say. 
"What do you mean?" Kirk de

manded. 
"You are pure fiction. You don't 

exist. This ship doesn't exist. Gene 
Roddenberry created you. He can 
destroy ... " Chekov helped Scotty 
throw Herb through the door. They 
waited patiently, and soon they 
heard the high pitched whine of the 
energization, and when they opened 
the door everyone was gone. 

Kirk led the way back to the bridge, 
fairly leaping into his chair. He spun 
back and forth several times while 
Chekov settled himself in the naviga
tor 's chair. 

"Mr. Chekov!" Kirk barked. 
"Yes sir?" 
"Warp us out of orbit. We're 

going home." 
"Yes sir!" Chekov replied with un

concealed glee, plotting the course 
with both hands. 

"I wonder how he knew my name?" 
Kirk said softly to himself as the 
screen began to show moving stars. 

11 



12 

By Jon Bremer and Sally Sjerslee 

She winks at you, then blows a kiss. 
This is what you see passing the 
exhibit in the front hall of the Physics 
building. The image of the girl in 
the chamber was created by Dr. Tung 
Jeong, presently at Lake Forest 
College, Lake Forest, lllinois. The 
exhibit utilizes a technique called 
holography. 

What are holography and holo
grams? Technically, holography is 
a method for capturing photo
graphically and without camera lenses 
the information content of wavefronts 
transmitted or reflected from objects 
and the hologram is the resultant 
image of this photgraphic process. 

The term holography is derived 
from two Greek words meaning 
"the whole or entirety" and "to write". 
The possibility of making wavefront 
reconstructions was given the name 
holography by its inventor, Dr. Dennis 
Gabor (1900-), a Hungarian-born 
electrical engineer and physicist at 
the University of London's Imperial 
College of Science and Technology. 
But his discovery came at a time 
when the technology was not yet 
ready to take full advantage of it. 
It was not until several years later, 
with the invention of the laser in 
1960, that practival applications of 
Dr. Gabor' s discovery became 
possible. 

Because photographic film, just 
as any other detector of radiant energy 
cannot record the phase of light
it records intensities only-the phase 
must be controlled by combining, 
by interference, the light scattered 
from the object with additional back
ground. If these two portions of light 
are to interfere, they must be 
sufficiently coherent. In coherent 
light, i:he waves that comprise the 
beam are all of the same frequency 
and all the wavefronts (crests and 
valleys) are iri phase with each other. 

How can a satisfactory hologram 
result from a low intensity signal? 
The reason is that with coherent 
light, amplitudes add, not intensities. 
For instance, the signal may have 
only one percent of the intensity 
of the background, but its amplitude, 
then, will be 10 percent. Consider 
the two limits in an example by 

Gabor, taking two bundles of light 
that are exactly in 'phase and out of 
phase. The resultant intensities then 
vary from (1 + 0.1) = 1.21 to (1 -
0.1) = 0.81, which is sufficient for 
reasonably high contrast in the 
hologram. In practice, the intensity 
of the background should be about 
three to no more than 10 times that 
of the signal. 

Naturally, a light-proof room is 
needed to keep incoherent light from 
containing the picture. Since the 
power of the illuminating laser is 
very low, long exposure times are 
needed, requiring a very stable 
surface free from vibrations for 
holding the film, laser and subject. 
A laser is really not essential, but 
its brilliance, spatial coherence and 
monochromaticity all make holography 
much easier. 

Two basic methods are used to 
produce holograms. The first is called 
"in-line" and requires directing 
the reference laser beam through 
the film and onto the subject. The 
beam reflcts off the subject. The wave
front is now at a different phase from 
the reference beam, striking the 
film-creating interference patterns 
that represent the subject. In the 
second method, "reflective", the light 
is split into two portions. One of the 
two beams is passed through, or 
reflected by, the object, while the 
other portion by-passes it, until 
both combine at the photographic 
film (see figure). 

Usually a microscope objective (to 
spread out the beam), a beamsplitter, 
and several plane mirrors are needed, 
all mounted on a heavy base. Two 
diverging lenses, one of them 
movable, are helpful to properly 
match the intensities of the signal 
and reference beam. Within the 
photographic emulsion and elsewhere, 
the two beams interfere, forming 
closely spaced fringes which constitute 
the hologram. The spacing of the 
fringes in a hologram follows from the 
conventional grating equation. 

Because the mixture of the two 
wavefronts (interference patterns) 
are evenly distributed, each part 
of a hologram, no matter how small, 
does reproduce the whole scene. 
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QUARTZ DISCHARGE TUBE RADIO-FREQUENCY 
ELECTROMAGNETIC 

EXCITOR 

Continuous-wave laser with concave mirrors and Brewster 
angle windows on discharge tube. The tube is filled with a 
gas whose atoms are raised to high-energy states by electro
magnetic excitation. These atoms are then stimulated to 
emit energy of a certain wavelength by the introduction of a 
light beam. Acti~g like a pipe organ, the resonant cavity 
builds up a train of coherent waves between the end mirrors. 
The thin beam that escapes is the laser ray. After a drawing 

-END MIRRORS, 98.8% REFLECTIVITY ON INNER SURFACES in Science, October 9, 1964. 

But as the fragments get smaller, 
resolution becomes less, because 
resolution is a function of the 
aperature of the imaging system. 
Thus, holography has an important 
application in storage of material. 
If someone needs the information, 
instead of having to duplicate the 
material, a piece can simply be 
broken off of the hologram. To get 
the information back, all that has 
to be done is provide the reference 
beam which shines through the 
hologram. The hologram acts as 
a transformation plate and transforms 
the material back. In the computer 
industry, holography data storage 
can hold 200 times the information 
as conventional microfilm or micro
fiche in a given space and has an 
added bonus of faster recall. This 
increased information storage is 
especially useful in recording printed 
matter for archives and libraries. 

Another slightly "kinky" use for 
holography in the future might be 
to have the centerfold in Playboy 
or Playgirl come as a hologram as well 
as a two-dimensional centerfold. 
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Along with it would come a piece of 
filter material. You would hold the 
hologram up with the filter material 
behind it and have a point source a 
short distance from it which 
would give you the three-dimensional 
effect. 

The number of practical uses of 
holography go on and on. Its 
influence on photography, microscopy, 
and astronomy have barely begun 
to bear fruit. In its short lifetime, 
it has found applications in the 
computer industry, law enforcement, 
banking, food production, clothing, 
education, the construction industry, 
communications, materials testing, 
medicine, the chemical industry, 
aerospace engineering, art, movies 
and television. 

Presently, the low power of the 
illuminating laser which necessitates 
long exposure times all but prohibits 
full-length motion poictures, however 
several short film strips have been 
made, one x-rated. 

Sprayed materials from jets or spray 
heads can be analyzed using 

holograms of the patterns. The indi
vidual droplets can be observed and 
their spatial relationship to each other 
examined for spray pattern efficiency, 
or mixing and design improvements 
can be recommended on the basis 
of this analysis. 

In medicine, holographic micro
scopes have been developed. Holo
grams of the retina of the eye can 
detect glaucoma even though cataracts . 
are present and acoustic holograms 
are used when examining soft tissues. 
Holograms are used in inspection 
and quality control programs to 
inspect welded joints, metal fatigue 
and stress cracks, resonance in 
component parts and assemblies 
and contammination by unwanted 
materials. NASA is reputedly the 
largest single user of holographic 
film. 

The uses of holography are not 
limited to entertaining exhibits, 
as has been briefly shown here. 
Holography is a technique where 
practical implications are wide
ranging already, but its full utility 
Ins not yet been discovered. 
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Cloudy skies and occasi( 
the spirits of engineers Ol 

and frolic. E-Day '77 higl 
popular bed race and tr 
the car race. The rubb 
Horse, White Trash and 
were a few of the entries. 

The picnic was also the 
contests and the presenta'; 
of E-Week sporting event 
was also presented with 
outstanding I. T. teacher 
20, was also his birthday. 

WCCO-TV presented a n 
the evening news, also. 
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mal rain couldn't daunt 
1t for their big day of fun 
1lights included the ever
ike race and or course, 
er-band powered Trojan 

a pedo-powered rocket 

scene of two pie-eating 
ion of trophies to winners 
. Prof. Abraham Berman 
n award for being voted 

Fittingly, E-Day, May 

port of the festivities on 

Photos by David Parry 
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By Steve Greenwood 

With the maturation of the children 
of the post-war baby boom, the age 
distribution of the United States 
population has gradually shifted up
wards. The universities and colleges 
across the country have begun to 
notice a movement toward older 
students in their populations also. 
However, the age shifts in population 
of the educational institutions is not 
merely the result of the change in 
the general population but also 
many other factors as well. 

The number of students completing 
the four year baccalaureate degrees 
immediately after high school is on 
the decline. More and more students 
have interrupted their studies for 
personal and financial reasons and 
sought employment in the outside 
world. "Stopping out" is the phrase 
coined to describe this phenomenon. 
Also, students who went through 
degree programs in the sixties and 
early seventies have returned to school 
because of dissatisfaction with their 
careers. 

The U. of M. 's Institute of Tech
nology has evidenced dramatic shifts 
in the age distribution of its under
graduate population in the past ten 
years. The number of students in 
the 21-25-year-old group has more 
than doubled and the number of 
students over the age of 26 doubled 
between 1966 and 1973 and has 
remained constant since then. There 
has been a dramatic decline in the 
number of students between the ages 
15-20 years. Overall, the other colleges 
in the University have observed 
similar shifts in their age distribution. 

The decline of the 15-20-year
old group can probably be attributed 

to the end of the military draft and the 
uncertainty of students about a career. 
College can be a very expensive 
mistake if you pick a field that you 
do not later enjoy. 

Professor William Kleinhenz, 
the associate head of the Mechanical 
Engineering department, sees the 
change in age distribution as a result 
of changing degreed-student direction 
because of the employment picture. 

"We have many more students 
with degrees entering the mechanical 
engineering program, he said. "For 
example, biology graduates have 
found that having an engineering 
degree is the only means by which 
they can work in an area of their 
interest. The challenges in fields 
of energy and pollution are mainly 
being offered to the engineers. 

"Before, students seemed reluctant 
to take math and physics because 
of their difficulty. Therefore, the 
students would seek other fields 
that did not require these classes," 
said Professor. Kleinhenz. However, 
their employment experiences with 
non-engineering degrees were un
satisfactory. These individuals were 
then motivated to try the more difficult 
classes, he said. 

Mike Kenney, a senior metallurgy 
student and president of the U. of M. 
student chapter of the American 
Society of Metals (ASM), is an 
example of an older student who was 
motivated to return to school for 
an engineering degree. Mike briefly 
attended the University in 1964 
and then enlisted in the Air Force. 

"I came in contact with many 
officers who were engineers because 
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of my assignment to radar op
erations," Kenney said. "This is when 
I first became interested in engi
neering." 

After his discharge in 1968 Kenney 
found a job as claims adjuster for 
an insurance company. "I saw people 
with liberal arts degrees doing the 
same thing I was doing with about 
as much promotional opportunity," 
he recalled. Kenney returned to the 
University in 1973 to seek a metallurgy 
degree. He was 27 at the time. 

He found it difficult at first to 
succeed academically. "I had forgotten 
most of the math that I had learned in 
high school; it was just a hazy 
memory," he said. However, he was 
able to get through the basic math and 
physics by working harder than the 
other students. 

Kenney feels that his experiences 
outside school were valuable in 
directing him towards a career. 
"I know what I want out of life and 
what I don't want," he said. "I know 
that the career I have chosen is the 
right one because of my past ex peri
ences outside of school." 

Does he think his age makes him 
out of place with the other students? 
"No, three out of the eight metal
lurgy seniors are over thirty years of 
age," Kenney pointed out. "In fact, 
the average age of the members 
of the student chapters of the ASM 
is over 26 years." 

He also thinks that his age is no 
handicap in finding a job. "I was the 

first student in our class 
to be offered a job this year. I think 
that my past experiences have given 
me an advantage over the younger 
students in seeking employment. 
I feel that "stepping out" gives the 
student a definite advantage in getting 
a job, provided the student does not 
spend his time out of school smoking 
pot in Katmandu." 

Were there any instances that you 
felt discriminated against because 
of your age? "I definitely feel that 
older white males are being system
atically denied financial aid," he said. 
"The Basic Opportunity Grants are 
going to the women and the minorities 
at the expense of the motivated 
older student. If a student earnestly 
wants an education, he should have 
an equal opportunity to receive 
financial aid. Also, there are no 
refresher courses for the student who 
has been awary from school for a 
long time. But reverse discrimination 
is the greatest obstacle for the older 
white male student that wants to 
return to school." 
The older students, although they 
may not agree with Kenney on all 
points, as a rule tend to have a more 
conservative outlook on life. The age 
shift in the University population 
is also a shift in philosophy of the goals 
of an education. Many view college 
not as an end in itself, but a means 
toward an end. Jobs may soon take 
complete precedence over self
awareness as the purpose of college. 

Mike Kenney 
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STATISTICS PROVIDED BY THE RESEARCH AND 
REPORTING DIVISION OF THE OFFICE OF 

ADMISSIONS 
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FIGURE 1.1966 and 1973 Age Distributions of 
Total Twin Cities Enrollment. 
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FIGURE 3. 1966 and 1973 Age Distributions for 
Programs Requiring Previous College Work. 
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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--~---~-----------~-~---~~ 
I The Asphalt Institute I 
1 College Park, Maryland 20740 I 

Please send me the helpful Asphalt Institute Library. Which I 1

1 understand is absolutely free. Thanks, friends. _ 
I 

---.------------------------------------------------------------------------ I 
NAME CLASS OR RANK I 

I scH"oo L_--------------------------------------------------------------.---- I 

I 
-ADORE~;;;·---------------------------------------------------------------- I 

----------------------------------------------------------------------------- I 
CITY/STATE/ZIP I 

--------------~------~---~ 
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This wiley hunk of ice didn't get away! Ice fisherman 
Zeke N. Yee~hallfind is shown by his trophy nailed 
with genuine Herder's bait and tackle. 

SPRING/SUMMER 1977 



This man is doomed! Never tangle with a sasquatch. 
These ornery critters are cantankerous and unpre
dictable. Always be prepared ·for Bigfoot, and be 
sure to pack the famous Herder's .540 revolver. 

Known range of the sasquatch in North America (Shaded area) 
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HERDER'S INC. 
-

GENUINE AUTHENTIC WORLD 
SOURCE FOR lEBANESE 
PEPPERMINT CANDY, HAm 
WAIIAN LAVA lAMPS, MICKEY 
MOUSE WATCHES, YUKON 
TOILET PAPER, WHIPS, STRAPS 
AND MARITAl AIDS, SWISS 
PET ROCKS, FINNISH HAND 
GRENADES, MEXICAN ICE 
CREAM BUCKETS, TIBETAN 
SHIT KICKERS, GERMAN 
WHITTLIN' KNIVES, SUDANESE 
ASHTRAYS, ARABIAN 
HAMMOCKS, GREEK EARu 
THENWARE JUGS, CANADIAN 
FLY DOPE, SPANISH FlY, DOPE, 
UGANDAN COFFEE, BRITISH 
COOTIE CONFECTIONS, 
KOREAN SUET, DRIVEl, 

•PHLEGM, TAll STORIES, 
EXAGGERATED CLAIMS, 
TALl STORIES, MANDAN 
MOCCASINS, FLAWLESS SOUTH 
AFRICAN DIAMONDS, VENE
ZUELAN COLORED T.V. SETS, 
SOVIET SOURDOUGH BISCUITS, 
IRISH LAW ENFORCEMENT 
OFFICERS, ETC., ETC., ETC. 



1 HERDER'S UNCONDITIONAL GUARANTEE 
We are a reputable firm, and, unlike most of our 
competitors, we stand behind our wild claims with 
this solid, ironclad guarantee: All Herder's products 
are guaranteed against defects in materials and 

I workmanship for life. If at any time any Herder's 
product fails to perform according to specifications, 
no matter how much wear and tear, use, misuse, 
and abuse it has received, send the merchandise 
back to us and we will either replace it or refund full 
purchase price or both. No fine print. No double talk. 
We aim to satisfy. 

Only Herder's carry two kinds 
of double bladed axes for foresters. 
Pictured above is the famous "twin 
head" for greater comfort and a 
smooth, close shave. Below is the 
double cruiser for particularly 
dexterous individuals. 
No. 10725-6, above $15.95 ea. 
No. 10725-5 

Of course, Herder's offers the 
finest obtainable knives at the 
lowest possible costs and this 
beauty is no exception. Our most 
popular hunting knife, the "ripper" 
utilizes maximum blade surface 
for more efficient cutting. Hand
forged from the finest procurable 
high-carbon stain-resistant steel, 
it has light weight and uncanny 
balance. 
No. 16163-4 $42.52 

We now have the original Herder's 
portable camp stoves again after a 
long absence. These fabulous 
stoves are beyond compare on 
camping ·trips. Handles are con
veniently located on the sides. 
No. 17162-5 $279.92 ea. 
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Bothered by pesky bears? 
Herder's bear traps are guar
anteed effective, and are approved 
by the U.S. Forestry Service. 
These amazing traps do no damage 
to the environment, and will rid 
you of bears for years. A bargain 
at twice the price. 
No. 10632-5 $600.00 ea. 

The very best chain saws in the 
world are available only from 
Herder's, and at a price far 
below what you would expect 
to pay for cheap competitor's 
so-called "chain saws". These 
saws, along with other Herder 1 s 
equipment, accompanied the 1975 
Forester's Expedition to B-6, 
a small hill in northern Minnesota. 
Successfully reaching the summit 
after assaulting the south face of 
B-6, the group Is members had 
only praise for their provisions. 
No. 16016-7 $12.86 ea. 
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Herder's world famous snow shoes 
made of genuine, real McCoy 
prime arctic snow. If properly 
taken care of, these shoes will 
last a life-time and they are the 
last pair of shoes you will ever need 
to buy. Cool and refreshing to wear 
in summer, warm in winter, 
try a pair and see if they aren It 
the most comfortable footwear 
you've ever worn. Sizes 6-13 Y2, 
AA to EEE. Price per pair, $47.95 
No. 10513-1 

Always carry your handy Herder's 
.540 revolver wherever you go, 
because you never know when you 
may encounter a bunch of grouchy 
eng inering students. The Herder's 
.540 can stop any living creature 
dead in its tracks with one shot! 
This 47,000 pound elephant was 
dropped while charging from only 
ten feet away with a .540, shown 
here. Need we say more? Get yours 
today!. 
No. 54062-2 $375.49 ea. 
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SHIPPING AND HANDLING 
INFORMATION 

In order to receive your order 
as soon as possible, be sure to 
include enough money with your 
order to make it worth our while 
to send it to you. First, send 
$10 per parcel, and rates for freight 
are as follows: 

ZONE 1, $5.00 per pound. 
ZONE 2, $25.00 per pound. 
ZONE 3, $80.qo p~r pound 
ZONE 4, $350.00 per ounce 
ZONE 5, Make us an offer. 

Also, please allow at least 8 
months for delivery. Sorry, no 
C.O.D.'s. 

MEASUREMENTS 

Herder's is the exclusive supplier 
of wristwatches for active foresters 
on the go. These world-renowned 
watches are made of the finest 
Peruvian antimony and the faces 
are inlaid with solid anthracite. 
These watches are infallibly 
accurate and of course are backed 
by Herder's unbeatable guar
antee. 
No. 56012-4 $156.37 

Herder's Inc. Wazooka Minn. 56219 

SALES TAX 
(MINNESOTA RESIDENTS ADD 4°/o 

OF YOUR HATSIZE) 
PHONENUMBER (IFWELIKE ~~~~~~~~~~~~~~~~~~~~~~~ 
YOUR MEASUREMENTS) 

TOTAL 
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No more jostling, stepped-on toes, 
long waits and general frustration 
when book-buying time rolls around. 
Visit our spacious new facility in 
Williamson Hall. Same cheerful service, 
same complete line of supplies to fill 
your school needs--now wide 
for your shopping convenience. ---~,_ 
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Ever since Thomas Edison helped 
start our business, G E has been k:pown as an innovator. 

Today, more than ever, we need original thinkers to 
help keep that kind of thinking going. Not only __...-c:. 

engineers who can invent products. Just as impor
tant, engineers who can help find better ways to 
design them, manufacture them, market and 
service them. 

With so many problems today in areas like 
energy, the environment, and productivity, the 
challenges to technology have rarely been greater. 
And few companies can offer you more ways to 
help solve these problems than General Electric. 

At G E you might help build better mass
transit systems. Or cleaner, quieter jet engines. 

Or you might go to work on nuclear power 
projects. Or more efficient turbine-generators. 

Or maybe one day work on one of the devel
oping energy technologies like the fast-breeder 
reactor. Coal gasification. Solar heating. Battery 
storage for peaking power. Laser applications for 
fusion and fuel enrichment. 

Or perhaps work on sophisticated diagnostic medical 
devices. Or engineering plastics like our virtually 
unbreakable Lexan® resin. GE is big in lots of areas you 
might not have known about. 

But a word about that word "big." Some people worry 
that General Electric might be too big for them. 
Actually we're not like some big companies. We're decen
tralized. Into strategic business units. Each with its own 
plans and business objectives. 

The whole idea is to give everyone plenty of responsibility 
and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. < 

Sound interesting? Why not send for our free careers booklet?.Just 
write: General Electric, Educational Communications, WlD, Fairfield, CT 06431. 

Progress for People. 

GENERAL ELECTRIC 
An Equal Opportunity En1ployer 


