


































































































































































ECON 4 RESEARCH BUDGET 

Budget I terns Contribution Sponsorship Contribution Sponsorship Contribution Spo~sorship 

Senior Staff (H. Mohring) 
1/2 time 9 mos 1969-70, 70-71 5,000 5,000 5,300 5,300 
2mosfull time summer 1970 1 ;800 4,500 4,750 

Two Research Assistants 
1 - 1/2 time summer 1969 715 
2 - 1/2 time 9 mos, 69-70, 70-71 4,300 4,700 
2 - 3/4 time 3 mos summer 70 & 71 2,360 2,590 

Senior Secretary (1/4 time 10 mos) 1,000 1,320 r,450 

Fringe Benefits 510 784 531 1 , 109 617 
Health plan 29 88 29 88 59 

Overhead 2, 130 5,459 2,258 7,745 3,745 

Computer time 1,500 1,500 1,500 
TOTALS 7,669 20,646 8,118 28,622 14,711 

PROJECT TOTAL= $79,766 

U OF M CONTRIBUTION= $15,787 

PROPOSED SPONSORSHIP= $63,979 

-------------------



EE 1 RESEARCH BUDGET 

1969-70 1970-71 
U of M Proposed U of M Proposed 

Budget Items Contribution Sponsorship Contribution Sponsorship 

Senior Staff(K. S. P. Kumar) 
1/4 time 9 mos, full time 

2 mos.(summer) 

Research Assistant 
1/2 time 9 mos 
Full time summer 

' Fringe benefits 
Health 

Overhead 

Supplies 

Travel 

Computer expense 
(@ $17/minute 6600 CDC) 

TOTALS 

PROJECT TOTAL = $60,576 

U OF M CONTRIBUTION = $1.7, 818 

PROPOSED SPONSORSHIP= $42,758 

3,500 

357 
30 

1,491 

5,378 

3,000 

3,000 
2,000 

306 
26 

3,408 

500 

1,000 

2,000 

15,240 . 

3,850 

393 
30 

1,640 

5,913 

3,300 

3,300 

331 
26 

2,812 

500 

1,000 

2,000 

13,269 

1971-72 
U of M Proposed 

Contribution Sponsorship 

4,250 

436 
30 

1,811 

6,527 

3,630 

3,630 

370 
26 

3,093 

500 

1,000 

2,000 

.14 ,249 

-------------------



GEOG 1 RESEARCH BUDGET 

1969-70 

U of M Proposed 
Budget Items Contribution Sponsorship 

Senior Staff(R. B. Adams) 
(1/4 time, 9 mos) 

Research Assistant (1/2 time 9 mos) 
Research Assistant (1/2 time 9 mos) 

Fringe Benefits 
Health Plan 

Overhead 

Materials 

Travel 
Trips to Washington, D.C. 
Local Travel 

Computer expense 
(@ $17/minute 6600 CDC) 

Report preparation 

TOTALS 

PROJECT TOTAL= $42,983 

U OF M CONTRIBUTION= $18,045 

PROPOSED SPONSORSHIP= $24,938 

3,500 

3,000 
3,000 

357 
30 

1,491 2,556 

1,500 

1,000 
(300) 
(700) 

1,000 

5,378 12,056 

1970-71 

U of M Proposed 
Contribution Sponsorship 

4,ooo 

408 
30 

1,704 

6,142 

3,300 

1,406 

750 
(300) 
(450) 

750 

6,206 

1971-72 

u of M Proposed 
Contribution Sponsorship 

4,250 

434 
30 

1,811 

6,525 

3,630 

1,546 

500 

1,000 

6,676 

- - - - - - - - - - - - ·- - - - - - -



ME 1 RESEARCH BUDGET 

1969-70 1970-71 
.U of M Proposed U of M Proposed 

Budget Items 

Senior Staff 

Contribution Sponsorship Contribution Sponsorship 

1/4 time 9 mos, 1/2 time 2 mos 
D. A. Frohrib 
New Position 

Research Assistants 
1 1/2 time 9 mos, full time 3 mos 

1 First Year 
2 Second Year 
3 Third Year 

Secretary (1/4 time) 

Supplies 

Travel 

Computer expense 

Fringe Benefits 
Health plan 

Overhaed 

TOTALS 

PROJECT TOTAL =$86,235 

U OF M CONTRIBUTION= $22,653 

PROPOSED SPONSORSHIP= $63,582 

3,450 

356 
29 

1,470 

5,305 

1,533 

4,410 

1,068 

125 

500 

700 

254 
52 

2;987 

11,679 

3,794 

387 
29 

12617 

5,827 

1,686 

9,702 

1,110 

200 

500 

1,000 

. 273 
52 

5,323 

19,846 

1971-72 
U of M Proposed 

Contribution Sponsorship 

4,174 
3,328 

765 
58 

3,196 

11,521 

1,855 
1,479 

16,008 

1,150 

300 

625 

1,400 

445 
65 

8,730 

32,057 

-------------------



U of M 

ME 2 RESEARCH BUDGET 

1969-70 
Proposed U of M 

1970-71 
Proposed 

Budget Items 

Senior Staff 

Contribution Sponsorship Contribution Sponsorship 

1/4 time 9 mos, 1/2 time 2 mos 
J.E. Anderson 
New Position 

Research Assistants 
1/2 time 9 mos, full time 3 mos 

1 First Year 
2 Second Year 
3 'Third Year 

Undergraduate Assistants 
1/4 time 9 mos, full time 3 mos 

1 First Year 
1 Second Year 
2 Third Year 

Secretary (1/4 time) 

Fringe Benefits 
Health plan 

Overhead 

Supplies 

Travel 

Computer expense 

TOTALS 

PROJECT TOTAL= $111,549 

U OF M CONTRIBUTION= $19,052 

PROPOSED SPONSORSHIP= $92,497 

3,750 1,667 

382 
29 

1,598 

.5, 759 

4,410 

1,592 

1,068 

267 
52 

3.,722 

125 

500 

2,100 

15,503 

4,124 1,833 

420 
29 

1,757 

6,330 

4,369 

9,702 

1,751 

1,110 

734 
95 

7,994 

200 

500 

3,000 

31,283 

U of· M 
1971-72 

Proposed 
Contribution Sponsorship 

4,538 2,017 

463 
29 

1,933 

6,963 

4,806 

16,008 

3,852 

1,150 

801 
95 

11,857 

300 

625 

4,200 

45,711 

-------------------



ME 3 RESEARCH BUDGET 

1969-70 1970-71 
U of M Proposed U of M Proposed 

Budget Items 

Senior Staff 

Contribution Sponsorship Contribution Sponsorship 

J.E. Anderson 
New Position 

1/4 tim 9 mos, 1/2 time 2 mos 

'Research Assistants 
1/4 time 9 mos, full time 3 mos 

1 First Year 
2 Second Year 
3 Third Year 

Secretary (1/4 time) 

Fringe Benefits 
Health plan 

Overhead 

Supplies 

Travel 

Computer expense 

TOTALS 

PROJECT TOTAL = $7 1,195 

U OF M CONTRIBUTION = $1 9,,.054 

PROPOSED SPONSORSHIP= $52,141 

3,750 1,667 

382 
29 

1, 598 

5,759 

3,087 

1,068 

267 
52 

2,480 

125 

500 

700 

9,946 

4,125 1,833 

421 
29 

1,757 

6,332 

6,792 

1,110 

293 
52 

4,147 

200 

500 

1,000 

15,927 

1971-72 
U of M Proposed 

Contribution Sponsorship 

4,538 2,017 

463 
29 

1,933 

6,963 

4,806 

.· 8,208 

1,150 

801 
68 

6,893 

300 

625 

1,400 

26,268 

- - - - - - - - - - .. - - -- - - - -· -
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Russell B. Adams 

Date of Birth: January 1, 1926 

Education: B.B,A, University of Minnesota, 1949 (Economics) 
B.S, (Education) University of Minnesota, 1952 
M.A. (Geography) University of Minnesota, 1955 
Ph.D. (due June 1968) University of Minnesota; Geography major, 

Statistics, minor 

Professional Experience: 

1952-1953 
1953-1957 

1957 
1957-1958 
1958-1961 

1961-1963 

High School Teaching (Math and Business), Hill City, Minnesota 
Gradua_te Teaching Assistant and Lecturer ( Geography and Social 
Science), University of Minnesota 
Observer, U.S. Government (CIA) 
Program-Planner, Remington-Rand Univac, St. Paul 
Ass't. Director, Twin Cities Area Transportation Study, 
Minnesota Highway Department 
Ass't. Director, Urban Research Program, Upper Midwest Economic 
Study, Mpls. -:--St, Paul 

1964-Present Instructor and Ass't. Professor, Geography Department, 
University of Minnesota 

Selected Publications: 

"Work Program, 1960 11 TCATS, Minnesota Highway Department, 1960, St. Paul. 

Manuals for TCATS Travel Survey, Minnesota Highway Department, 1959-61, 
St. Paul 
a) Internal Home Interview 
b) Truck/Taxi Survey 
c) Coding-Data Processing Manual. 

"A-F Tables," (Travel Survey), TCATS Report No. 19, Minnesota Highway 
Department, 1961, St. Paul. 

"A Test of the Schneider (Opportunity) Model," TCATS Report No. 25, 
Minnesota Highway Department, St. Paul, March 1961, (with L. Wroblewski). 

Trade Centers and Trade Areas of the Upper Midwest, Urban Research Program 
Report No. 3, Upper Midwest Economic Study, Minneapolis, 1963 (with 
J. Borchert) . 

Population Mobility in the Upper Midwest, Urban Research Program Report No. 
6, Upper Midwest Economic Study, Minneapolis, 1964. 

Projected Urban Growth in the Upper Midwest, 1960-1975, Urban Research 
Program Report No. 8, Upper Midwest Economic Study, Mpls., 1964 (with 
J. Borchert). 

"Geographic Training and Urban Planning," Professional Geographer, May 
1967 (with E. Maranda). 

"Soviet Envoy Tells 'U' Prof of Peking Chaos," article in Minneapolis 
Tribune (Editorial Page), Dec. 30, 1967, 

"Review of I. Lawry's 'Migration and Metropolitan Growth; two analytical 
models,'" Journal of Regional Science, Winter 1968. 
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Russell B. Adams - Continued 

"Recent Trends and Prospects in .. Water-Borne Commerce in the Twin Ci ties 
Area," Papers of the First Annual Water Transport Commerce, State 
Planning Agency, St. Paul, 1968. 

"Social and Economic Profile," Chap. 3 in: St. Anthony Park Plan, St. 
Anthony Park Planning Commission, St. Paul, 1968. 

"USSR Transportation," Focus (American Geographical Society, New York), 
1968 (forthcoming, summer 1968). 

"Migration Geography: A Methodological .. Inquiry and Case Study," Ph. D. 
thesis (forthcoming, June 1968), University of Minnesota, Department 
of Geography, Minneapolis. 
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J'OHN EDWARD ANDERSON 
Assocjite Professor of Mechanical Engineering 

University of Minnesota 

Formal Education 

BSME 
MSME 
Ph. n. 

Iowa State College, 1949 
University of Minnesota, 1955 
M.I.T. DepaTtment of Aeronautics 
1962 

and Astronautics, 

Profes0ional Experience 

1949-1951 Aero,i.autical Research Scientist 1 NACA 1 Langley Field, 
Va. Developed methods of analysis of stresses and 
deflections in delta wings. Experience -.:I •J) high­
speed electronic computation. NACA Report 1131, 1953. 

:951-1959 Honeywell, Inc., Aeronautical Division 

1951-3954 Development Engineer, Nork Director. Developed and 
designed components of aircraft fuel measurement 
syst?msi U.S. Patents ~,2~24,270; 2,916!67~. Product­
of <:ne-month Award? Av1.at1.on Age, Mayr J..9'.):,. 

1954~1955 Senior Research Engineer. Analysis and synthesis of 
military aircraft .:utopilot systems via analog computer 
and other techniques. 

1955-1956 Research Project Engineer, Technical director of 
analytical work on FlOO and Fl07 autopilot systems, 
U.S. Patent 2,944,203. 

1956-19S7 Research Project Engineer, Inertial Guidance. Invented 
and lad development of gimballess inertial system, and 
hovel ballistic cissle guidance System. U.S. Patent 

/ . 
3,011,350. 

1957-1958 Principal Research Engineer. Consultant on inertial 
navigation, control, dynamics and vibration engineering, 
led proposed efforts, lectured on inertial navigation 
to customers in government and industTy ~ dir,3cted pToject 
to develon master reference svstem for Polaris submarine 
which led. 4 to major contract. ,, · 

1958-1959 Research Staff Engineer. Proposal ~or]~, led large 
department-wide program for development of gimballess 
inertial system which led to contract. 
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1959-J.962 M.I.T. Fellow in Aeronautics and Astronautics. 
Ph~Ilo Thesis: "~1agr1etohydrodyn.amic: Sl1ock l'la.vesf/:r ivl"I.T., 
Press, 1963. 

1962-1963 Staff Consultant, Manager of Space Systems. Staff 
studies on laser effects, high-power laser, magneto­
hydrodynamic ststems. Technical DiTecto:r of large 
preliminary design study of Solar Probe Spacecraft 
which led to first corporate space-systems contract. 

19~3-present Associate Professor, Mechanical Engineering Department 

1963-J.967 Taught magnetohydrodynamics, thermodynamicsi heat 
transfer, design. Research in magnetogasdynaaics of 
electric arcs involving numerical solution of partial 
differential equations CDC 1604, 6600. Consultant to 
industry in spacecraft systems, explosion dynamics, 
magneto- and electrohydrodynamics, ineTtial systems. 

1967-1968 National Academy of Sciences Exchange Professor in the 
Soviet Union 

1968-present Major portion of research time devoted to latent 
interests in urban mass transit systems. 

Member of Tau Beta Pi, Pi Tau Sigma, Phi Kappa Phi, Eta Kappa Nu, 
Sigma Xi. Registered Professional Engineer, Vice Chairman, Twin 
Cities Section, AIAA. Within DOT, professional capabilities known 
to Mr. Charles Baker, 962-5555. 

Representative Recent Publications 

:iT:ranspiration Cooling of a Constricted Electric-Arc Heater,!! (with 
E.R.G. Eckert). AIAA J. Vol. 5, No. 4, pp. 699-706. April, 1967. 

11The Inverse Problem in Arc Physics," Phys. of Fluids, Vol. 10, 
No. 4, pp. 894-896. April, 1967. 

"Local Temperature Variations of a Transpiration-Cooled Wall Due to 
Radiant Heating,!! J" Heat Transfer, Vol. 90, pp. 146-150. Feb. 1968. 

Magneto_gasdynamics of Thermal Plasma. To be published by Massachu­
setts Institute of Technology Press (in Press). 

. . 
"A Numerical Method to Compute the Distribution of Temperature and 
Current Density in a Constricted Electric-Arc Heater with Known 
Velocity Profiles,'' (with D.K. Hennecke). HTL TR NO. 77. Sept~ 1967. 

"Difference Equations for the Solution of Axisymmetric Problems in 
Steady Flow of Gases with Variable Properties and with Electric Heat 
Addition," HTL TR NO. 80, February, 1968. 
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John R. Borchert 

Education 

B.A., DePauw University, 1941. 
M.A., University of Wisconsin, 1946, Ph.D., 1949. 

Professional Experience 

Instructor, University of Wisconsin, 1947-49. 
University of Minnesota, 1949 - Present. 

Assistant Professor, 1949-51. 
Associate Professor, 1951-56, 
Professor, 1956 - Present. 
Chairman, Department of Geography, 1956-61. 
Project Director (with Professor Philip M. Raup), 

Minnesota Highway Research Project, 1958-61. 
Urban Research Director, Upper Midwest Economic Study, 

1961-63. 
Associate Dean, Graduate School, and Professor of 

Geography, winter-spring, summer, 1965. 
Special Assistant to the Vice President for Educational 

Relationships and Development, 1966-68. 
Director, Center for Urban and Regional Affairs, 1968 -

Present. 

Professional Membership 

Association of American Geographers 
American Institute of Planners 
American Association of University Professors 
National Council for Geographic Education 
Urban Land Institute 

Professional Service 

Member, Social Sciences Advisory Committee, National 
Science Foundation, 1966 - Present. 

Chairman, Earth Sciences Division, National Research 
Council, 1967-69. 

Vice President, Association of American Geographers, 1967-68. 
President, Association of American Geographers, 1968-69. 
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Consultant To: 

Environmental Research Dtilvision, Office of the Quarter-
master General, 1959-55-

Minnesota Highway Department, 1954, 1958. 
St. Paul Planning Board, 1957-58. 
Hennepin County (Minneapolis area) Highway Department, 1956. 
Minnesota Board of Education, intermittently. 
St. Paul Board of Education, intermittently. 
Minnesota Natural Resources Council, 1962. 
Minnesota Outdoor Recreation Resources Commission (standing 

. committee of the legis.), 1964, 1966-67. 
St. Paul Housing and Redevelopment Authority, 1965-66. 
Senate Highway Committee, Minnesota Legislature, 1966. 
U.S. Department of Commerce, Economic Development Admini-

stration, Regional Economic Development Institute, 
Summer, 1967. 

Minnesota State Planning Agency, 1966-67. 
National Science Foundation, Division of Social Sciences. 

Selected Publications 

"Time Series Maps for the Projection of Land-Use Patterns" 
(with Donald D. Carroll), 40th Annual Highway Research 
Board Meetings, Bulletin 311, Washington: National 
Academy of Sciences-National Research Council, 1961, 
pp. 13-26. 

"Minnesota Municipalities: 1975 Projections and Possibili­
ties," Minnesota Municipalities, (49) 1964, pp. 236-239, 
257, 

"Summary of Economic and Geographic Trends and Problems in 
the Upper Midwest," Nation's Manpower Revolution. (Trans­
cript of Hearings, Subcommittee on Employment and Man­
power, Committee on Labor and Public Welfare, U.S. Senate), 
Washington: U.S. Government Printing Office, November 1963, 
pp. 2381-2387. 

Projection of Population and Highway Traffic in Minnesota. 
Minneapolis: University of Minnesota Highway Research 
Project, 1963, 42 pages, maps. 

The Urbanization of the Upper Midwest: 1930-1960. Minneapolis: 
Upper Midwest Economic Study Urban Report No. 2, 1963, 
56 pp., maps. 
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Trade Centers and Trade Areas of the Upper Midwest (with 
Russell B. Adams), Minneapolis: Upper Midwest Economic 
Study Urban Report No. 3, 1963, 44 pp., maps. 

The Why and How of Community Planning (with Thomas L. Anding, 
Donald V. Klein, Ellis Waldron, and C. Lee Gilbert), 
Minneapolis: Upper Midwest Economic Study Urban Report 
No. 4, 1963, 47 pp., maps. 

"Geography and Systems Theory," Chapter 18 in Saul B. 
Cohen (ed.), Problems and Trends in American Geography, 
New York: Basic Books, 1967, pp. 264-273. 
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Dr. Froiu-ib ,1t1c0ivod hi£. :tk.ch,tlor'5 and M.1-stcr'r; dczrecn in :t1Aeclmn.ical JI:ngit~·ee:d.ng 

I fro:m the Mt':.,'.Hlt~diu,_11(::t,b:, I--rndtut,c c,J.' "i' ;11::h1~ology in 1952 ;:md 1953: ap1:H:fol:b:bg in 
applied mcd:rn.nic:s :a:i:nd i'!:w .. chh_\c;, 'Cl'JV~.[;:u, Ho 1:cc(:1ivtd h:L,; f.1}1. D. in .t~c;ron,,utk: n and 
Engincc:d.ng Mech.-"l.nk.1, 6:1'::m::. thtJ i'J.~1i.v,:n,dty of Minn~cot.1.. If.rmn 1953 to 1'}59, 

I Di·. Frohrfo W..':.!l ez:r1plo:1ea nt fJz.:;,,.~,:.r:y Gyi:011{;0fH1 Co:n.1.pi:\ny.1 Long fol.and;; ~fow Yo!'k, 
an a group kr:dcr i.n ehock ;u1tl •,tib~~;.,.tic:u t,ml,lyais. r.H.3 :r,rnpon.eibilitiefi ,'nH:-e in 
design optimi.:z.o.tion of defense uysforrw and elcctro-r:12.13nctic devic::,s in o'.hodc 

I ~uri vib:rll.tion e:nvil'onmonto and in thu development and application of nb:;ck nnd 
v:l.'!:nc~tion i,.•·rntrumc11t::1.Hon. D::,. Froln:ih tC<!i.Ch~n dyn~mics ,md dcd;:p1 in tho 
DcFJign Div;,oion of the Mcc1mnict".l Eng:Lnce:d.ng Dcpn:rtmcnt. He 11100 ~c:t·ver,i .:-.a 

I consult.:-.nt in t,tr,e1.rn and dyna.mici; ;i.n~ly:;;i.o to tlw Untvac Divioion of Sp~rry Ra:ntl 
Co::::poratio:n, D:r.. F:i:ohrib'z Z"Ct:Hrn.;.•ch interei.:;te i:u.•,:1 in !:ho d.eoign ~nd analy:,~c: 
of !iystcmn r.ubjectcd to <lyn:.i.n1ic cnvh·onmcntn., th(; .nynthesin of mechanltn.n. 

I nyDtemr, 4 and u·i computer aoh'!tiona of opti.111.iz~tion. problems in cngb:i.ce.:im; de.:'.'.ign .. 
He coordiru1to13 the h-1tcr<lcpa,:,tm,;,mt:iil Engincc:i:·ing Dc:-;ign Prog::am. in the Dcr,a.rt­
mentn o! ?,,.fo,;lrnnk:;_l l::ng.in\'.:c.:n·L--.rrJ Aeronn.uticr, .:i.ntl Engineo:ring 1v!,~dumicu~ .:1.r"' 

I Chril Engi:n..,¢l'ing. Th(! dcvclopm,:int c;f t; lc;:-.rning <:enter in Socfo-Tcchnologic.:,.]. 
Dt:12.!.gr~. i.ui<li,1:~ t;h.c al:.t~11;ictti1~ 0£ tho C1)1J1t.c!l on I~illt:11:sciJr. Edi,c~~'t;\.on i;J iJ/~'!o ol 11..i~lt c~.J~t~'•oz.:t; 
er1\tCt).tlon~l 'i.;:1.toroot~. 

I 111.'b.o Optimu:t1."l D<0oign 1>£ Fi,.-o.,,..Ply V¼r~c,'>el:?.;:;tlc foobtion 1-"'fox-;,a•(.;:. for ?oi:ot 
ln.crtfo Lo.;~ding. u Pr-occedi.tgL1 of tlH; 3f.lfo ;3yrnposi'l.:ln1 c;.n Shod-: m:~1.1 1/fo::z .. Hou.~ 
Dept, cf De.fens~" St~ l.,o,.1is, 2',ii.::»sot.n-i, !vf.tiy l: 1968. 

I "The :.f:c<'.l,:; V:Ui:,tltt.ons c;! Stiff()n,,1d D:l.'f.ll St:dx,r,p V!ith St.:..1.tic Cu1•v.0J.1:u·c 11 {vtir.lt 
R V'1"¼""' ... ·-.,.' i•~) 'r"' 'I" -'}'II, 1 £ ''f? . ..... : ··';\ ~·'Z-a,;, t: t..; -r ~"ft"r:At•~,,, ;'\m h,,.;•.... . l:" -i1n..'i►.t l' -,. I: i l • .t··J,tf..tt.ke .... ., -'-!~.=~£! . ..:;-;.:.$;~'3I .. nf.J.,::ll':~.:::~...!:L . .::.J:,11 , ........ Oi.1"'2.n 0-01.. ,.,,,'J Ot. .,:.-i.o..:D,!.nl-C.:'t I Engin~wrr.;t P~pe;;,• No. 66 ... Pct. 1. 

wrhe Ef!irict of lni.n:t::1.r.t Vn.'t'ictic,n and C!:irtrdn Aoymn1.etrfo:J on t11.~ D1rn:-.n"t.1.c R~oponiiHl 
of .!m Ela1.1tJ.ct.lly-Cc;1..t;_,,:iL::d Sy:;,to~1..? ci pz·0::H.mted .:.t th.,;; 35th Syriipooiu..:.11, o.u Shock I and Vibi:nti,rn1, D,,pt. cf Dd,:!trnett Nr..w1 Ol~l0azw., !.,a,. 1 Octobm~ 26., 191;5. 

11Desi1n1ixw Fle:dblc B~::.n.1. St1o»Gn:3fo.m::. 11 lvicchi1;1c: Dedr;n., Jttly 6 Qn-d July ZO.,, 
;:;,;i O "" ,..-.-11:.......,._•-~--)....J'" .... "" I 196L 

I L. Shock £i.1.1.d Vib.rD.tfon Dcrnign. 
? 
ti, k'- 0 ' i 4-.? • ...... ' • D • . ~• t: 1' ' t. i pt1m ,.!:n.1- ... r.i.,t m ~.t1r;: .. nce:.::u1g 01J1gn m ,:tto r.:,roa o,. app 1.cf.:. rr1<;ic,J.:n1'l C!.'.l 

I 3. 
4, 
s. 

I 

Th.I: Sy:riJ.lto:;fo 0£ lvfochanfamrr 
'l'hf .. ; )~J:.fecb; r.:f. Fl<1.:cihiU.ty in Sp'?,ti·,J. r,1.ocJ:~1niDr.no 

.,. J, " ~ t .... •~-=111- , · •. ,..,,,_ "I • .,, ~ • "'f'""L 
f"h•1,·..,X~Ul/'''•t••'•'''' (P J: !t::'·'Zl'·''' ';:i'"~ .. ,1~ ,•-n•,""''f"ff 1"""""1f , .... "'" ·•--·~" 1ft>"k--.~'~"- - ,3~~:r::: ... ·r-1:~.-/ W''-4>~ :.,;,..-4 . .- .,;,:.,J.t,. <..,. 

,(:~~< 
\ 

I 
I 
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Daniel L. Gerlough 

Date of Birth: May 31, 1916 

Education: B.S. California Institute of Technology, 1937 
M.S. Electrical Engineering, University of California, Berkeley, 1948 
Ph.D. Engineering, University of California, Los Angeles, 1955 

Professional Experience: 

1937-1947 Varied industrial and consulting experience 
1948-1959 University of California, Los Angeles 

1948-1955 Assistant Research Engineer, Institute of Transportation 
and Traffic Engineering (ITTE) and Lecturer, Department 
of Engineering 

1955-1956 Associate Research Engineer, ITTE and Lecturer, 
Department of Engineering 

1956-1959 Associate Professor of Engineering and Associate 
Research Engineer, ITTE 

1959-1963 Head, Traffic Systems Section, Thompson Ramo Wooldridge, Inc. 
1963-1967 Manager, Traffic Systems Section Planning Research Corporation 
1967-Present Professor of Transportation Engineering, University of Minnesota 

Selected Publications: 

Gerlough, D. L., "Simulation of Freeway Traffic by an Electronic Computer," 
Proceedings of Highway Research Board, 1956, Vol. 35, pp. 543-547. 

Brenner, R., J. H. Mathewson, and D. L. Gerlough, "A General Method for 
Estimating Through Traffic in a Road Network," Highway Research 
Abstracts, September 1957, Vol. 27, No. 8, pp. 32-44. 

Gerlough, D. L., "Control of Automobile Traffic--A Problem in Real-Time 
Computation," Proceedings of Eastern Joint Computer Conference, 1957, 
pp. 75-79. 

Gerlough, D. L. ,· "A Comparison of Techniques for Simulating the Flow of 
Discrete Objects," paper presented at the National Simulation 
Conference, Dallas, Texas, October 23-25, 1958. 

Gerlough, D. L., "Applications of Computers to Traffic Problems," Proceedings 
of Institute of Traffic Engineers, 1958, Vol. 28, pp. 130-136. 

Gerlough, D. L., and F. A. Wagner, "Simulation of Traffic in a Large 
Network of Signalized Intersections," paper presented at the Second 
International Symposium on Theory of Traffic Flow, London, England, 
June 25-27, 1963. 

Wagner, F. A., Jr., Barnes, F. C., and Gerlough, D. L., Refinement and 
Testing of Urban Arterial and Network Simulation, PRC-R-1064, Report 
by Planning Research Corporation to U.S. Bureau of Public Roads, 
November, 1967. 
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PROFESSIONAL BIOGRAPHY 

Donald Victor Harper 
Professor of Transportation and Logistics 
Graduate School of Business Administration 
University of Minnesota 
Minneapolis, Minnesota 55455 
Phone: 373-3589 

~ Address: 2451 North Sheldon Street 
St. Paul, Minnesota 55113 
Phone: 633-7368 

Birth Date: March 27, 1927 Birth Place: 

Marital Status: Married, three children 

Chicago, Illinois 

Military Service: United States Navy, April, 1945 - June, 1946 

Education: Ph.D. (Economics), University of Illinois, Urbana, Illinois, 1957 
B.S. University of Illinois, Urbana, Illinois, 1950 
Wright Junior College, Chicago; Illinois, three semesters in 1944 

and 1946-1947. 

Positions: Professor, Graduate School of Business Administration, University 
of Minnesota, 1965-present; Chairman, Department of Management, 
Production, and- Transportation, 1967-present; Associate Professor, 
1959-1965; Assistant Professor, 1956-1959; Lecturer, July, 1956-
December, 1956 
Instructor in Economics (part time), College of Commerce, Univer­
sity of Illinois, 1953-1956 
Sales Department, General Mills, Inc., Chicago, Illinois, 1950-1952 
Practitioner before the Interstate Commerce Commission 
Consultant to private business firms 

Professional Memberships: 

American Economic Association 
Transportation Research Forum 
Transportation Club of St. Paul 
Northwest Shippers Advisory Board 
Traffic Club of Minneapolis 
Association of Interstate Commerce Commission Practitioners 
Railway Systems and Management Association 
American Marketing Association 

Research and Publications Completed and in Progress (as of July, 1968) 

Books 

Economic Regulation of the Motor Trucking Industry by the States, 
University of Illinois Press, Urbana, Illinois, 1959. 
(Expansion of Ph.D. dissertation.) 
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Donald V. Harper 

Economic Guidelines for Unemployment Insurance, Minnesota: 1958-67 
(with George Seltzer and Others), Minnesota Department of Employment 
Security, 1959. (Report of study concerning an examination of 
Minnesota's unemployment insurance program.) 

Price Policy and Procedure, Harcourt, Brace, and World, Inc., New York, 
1966. (Text for use in marketing courses in price policy and in 
marketing management courses in which pricing is an important part.) 

Monographs 

Basic Planning and the Transportation Function in Small Manufacturing 
Firms, Small Business Management Research Report, School of Business 
Administration, University of Minnesota, January, 1961. (Report based 
on research involving 38 personal interviews with small manufacturers. 
in Minnesota relative to their handling of the transportation function.) 

Opportunities and Problems for Small Business in Foreign Trade Via the 
St. Lawrence Seaway (with E. A. Nightingale), Small Business Management 
Research Report, School of Business Administration. University of 
Minnesota, November, 1964. (Report based on research involving 1,250 
mail questionnaires returned from business firms in the nine-state area 
covered by the study relative to the nature of foreign trade and the 
use and potential use of the St. Lawrence Seaway for such trade.) 

Marketing Advances (editor), proceedings of 9th Biennial Marketing 
Institute, Minnesota Chapter, American Marketing Association, November, 
1963, 

Articles 

"Wholesale Trade in Minnesota" (with R. J. Holloway), Greater Minneapolis 
(centennial issue), January, 1958. 

"The Shipper Views Economic Regulation of For-Hire Trucking," Inter­
State Commerce Commission Practitioners' Journal, December 1963, 
(Article based on a study involving ninety-two personal interviews 
with and mail questionnaires received from industrial traffic managers 
in Minnesota and Wisconsin relative to their reaction to government 
economic regulation of the for-hire trucking industry.) 

"Transportation: A Forgotten Function of Marketing, 11 Boston University 
Business Review, Spring, 1964. (Article which deals with the relation­
ship between marketing and transportation (and physical distribution 
management) in marketing practice and in marketing education.) 

"What Next for Transportation Education?" The Transportation Journal, 
Spring, 1965. (Article which deals with the present status of 
transportation education in collegiate schools of business administration 
and developments to be expected and to be encouraged in the future,) 
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Donald V. Harper 

"Economic and Managerial Aspects of State Taxation of Commercial 
Airlines 11 (with N. A. Glaskowsky, Jr.). The Transportation Journal, 
Winter, 1965. (Aritcle which deals with the economic implications of 
and managerial problems associated with specialized state taxes on 
the commercial airline industry.) 

The following articles appeared in Business News Notes, published by 
the School of Business Administration, University of Minnesota: 

Book Revie"t-1s 

"The Changing :Pattern of Minnesota's Retail Trade" (with 
R. J. Holloway), March, 1957. 

"The Wholesale and Service Trades of Minnesota" (with R. J. 
Holloway), July, 1957. 

"Transportation Trends in Minnesota," April, 1959. 

A. J. Bergfeld, J. S. Earley, and W. R. Knobloch, :Pricing for Profit 
and Growth. Reviewed in the Journal of Marketing, October, 1958. 

James C. Nelson, _Railr.oad Transportation and :Public :Policy. Reviewed 
in the Journ'll of Marketing, July, 1960. 

Roy J. Sampson and Martin T. Farris, Domestic Transportation: :Practice, 
Theory, and :Polic_x. Reviewed in the Journal of Marketing, January, 1967. 

Martin T. Farris and :Paul T. HcElhiney, Modern Transportation: Selected 
Readings. Reviewed in the Journal of Marketing, April, 1968. 
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Matthew J. Huber 

Date of Birth: September 10, 1924 

Education: B.C.E. Marquette University, 1945 
M.S.C.E. Michigan State University, 1950 
Certificate in Highway Traffic Yale University Bureau of Highway 
Traffic, 1953 

M of E Yale University, 1965 
Ph.D. Yale University, 1968 

Professional Experience: 

1945-1946 
1946-1948 
1948-1953 

U. S. Marine Corps. 
City of Milwaukee and Wisconsin State Highway Department 
Instructor and Ass't. Prof. - Michigan State Department of 
Civil Engineering_ 

1955-1968 Research Associate Bureau of Highway Traffic, Yale University 
1968 (September) Associate Professor of Transportation Engineering, 

University of Minnesota 

Selected Publications: 

"Control of Access to Roads and Streets" Proceedings of the Fortieth Annual 
Highway Conference, University of Michigan, 1955. 

"Effect of Temporary Bridge on Parkway Performance" Highway Research Board, 
Bulletin 167, 1957. 

"Measuring Lateral Placement and Velocity" (co-author with P.H. Thompson) 
Traffic Engineering, Vol. 31, No. 1, October, 1960. 

"Traffic Operations and Driver Performance as Related to Various Conditions 
of Nighttime Visibility" Highway Research Board, Bulletin 336, 1962. 

"Street Travel as Related to Local Parking" Proceedings, Highway Research 
Board, Vol. 41, 1962. 

"Computer Programming for Traffic Problems and Flow Characteristics" in 
Traffic Control Theory and Instrumentation, ed. by Thomas R. Horton, 
Plenum Press, New York (1965). 

"Traffic Characteristics" in forthcoming text on Highway Traffic 
Engineering (to be published by Automotive Safety Foundation - Spring 
1968). 

"Effect of Illumination on Operational Characteristics of Freeways" 
(co-author with Joseph L. Tracy) (to be published by National Cooperative 
Highway Research Program - Spring, 1968). 

"Predicted Traffic Usage of a Major Highway Facility Versus Actual Usage" 
(co-author with Harvey B. Boutwell, David K. Witheford) (to be 
published by National Cooperative Highway Research Program - Spring, 
1968). 
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WARREN E. IBELE, Professor 

Dr. Ibale received his 13.S. degree in Mechanical Engineering from 
Tulan(=, University ( 1944). Following active duty ( U.S. Navy 1944-46) 
~=~ undertook graduate study at the University of Minnesota receiving 
2. ,\\. S. ( 1947) · and Ph.D. ( 1953) in Mechanical Engineering. Dr. Ibele 
has served as Assistant Project Erigineer with the Technical and Re­
search Group of Pratt and Whitney Aircraft at intervals for the 
period 1955-58. He is co-author of Engineering Thermodynamics {1960) 
a textbc>ok, and editor of Modern Developments in Heat Transfer (1963). 
lie is the autho~ of a number of papers in the area of thermodynamics, 
transport properties, fluid mechanics, heat and mass transfer. 
Dr. Ibele is presently Professor cif Mechanical Engineering. 

Representative Recent Publications 

"Prandtl Number Measurements and Transport Property Calculations 
for N2 - cb2 Mixtures,u (with D. G. Briggs). Pages 392-97 in 
Proceedings of the Fourth Symposium on Thermophysical Properties. 
(Editor : J. R. Moszy~ski). New York: The American Society of 
Mechanical Engineers, 1968. 

"'Interface Resistance and Stability in Laminar Film Condensation Heat 
Transfer,'' (with D. L. Spencer). JSME 1967 Semi-International Symposium, 
Tokyo, September 4-8, 1967, in Heat and Mass Transfer, Thermal Stress, 
Vo. II, pp. 99-104. The Japan Society of Mechanical Engineers, Tokyo. 

"Experimental Anode Heat-Transfer Studies in a Coaxial:' Arc Configur­
ation," (with K. T. Shih, E. Pfender, and E. R. G. Eckert). AIAA J. 
Vol. 6, No. 8, pp. 1482-87, August, 1968. 

Current Research 

Investigation of thermodynamic and transport properties of gases and 
g~s mixtures by experiment and theory. 

1) Gas viscosity measurements by means of porous plug. 

2) Local heat transfer on vertical plate in natural convection in 
presence of turbulence promoters. 

3) Diffusion coefficient and thermal diffusion factors for binary gas 
systems determined from measurement of temperature and concentration 
profiles. 

4) Steady state-hot-wire cell for gas thermal conductivity deter­
mination of gases and gas mixtures. 

5) Theoretical studies including statistical thermodynamic investi­
gation of transport properties of pure gases and gas mixtures, 
and irreversible thermodynamics. 

6) Measurements in pipe flow - with orifices. 
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Resume 

Name: K. S. P. Kumar 

Date of Birth: May 12, 1935 

Address: Department of Electrical Engineering, University 

of Minnesota, Minneapolis, Minnesota 55455 

Telephone: 373-5228 

Educational Background: 

B.Sc. 

M.Sc. (Physics) 

Mysore University, India 

Karnatak University, India 

1953 

1955 

D.I.I.Sc. (Electrical Communication Engineering) 

Indian Institute of Science, India 1958 

1961 

1964 

M.S.E.E. 

Ph.D. 

Work Experience: 

1967 -

1964 ~ 1967 

1964 

1964 (summer) 

Purdue University, U.S.A. 

Purdue University, U.S.A. 

Associate Professor, Dept. of Elec. Eng., University 

Minnesota, Minneapolis, Minnesota, U.S.A. 

Assistant Professor, Dept. of Elec. Eng., University.· 

.of Minnesota, Minneapolis, Minnesota, U.S.A. 

Post Doctoral Research Fellow, School of Electrical 

Engineering, Purdue University, Lafayette, Indiana, 

U .S .A. 

Engineering Specialist, Applied Research Laboratory, 

Sylvania, Waltham, Massachusetts, U.S.A. 
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1963 

1962 (summer) 

1961 (summer) 

1961-1963 

1959-1961 

1958-1959 

. ~ .. ,.•:, ... ..;;.;..,_.,.,.. ....... ~,,. . .............. , .. ~---«•- p, .. __ 
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Instructor, School of Electrical Engineeri~g, 

Purdue University, Lafayette, Indiana, U.S.A. 

Senior Research Engineer, Honeywell, Minneapolis, 

Minnesota, U.S.A. 

visiting Scientist, Research Institute for Advanced 

Studies (RIAS), Baltimore, Maryland, U.S.A. 

Fellowship of the Purdue Research Foundation, 

Purdue University, Lafayette, Indiana, U.S.A. 

Graduate Teaching Assistant, School of Electrical 

Engineering, Purdue University, Lafayette, Indiana, 

U .S .A. 

Technical Assistant, Department of Electrical 

communication Engineering, Indian Institute 

of Science, Bangalore, India 

Consulation Experience: 

1965 

1964-1967 

1967 -

General Mills, Inc., Minneapolis, Minnesota 

UNIVAC, Aerospace Analysis Group, St. Paul, 

Minnesota 

3M Company, St. Paul, Minnesota 

Professional Societies: 

Member Eta Kappa Nu, Sigma Xi, -IEEE 

courses Taught at Minnesota: 

EE 194-195-196: First year graduate course in control ,theory. 

EE 297A-B-C: Graduate course in nonl_inear sys terns. 

EE 294-295-296; Graduate course in control theory. 
t: ... ,. _ _. ...... ·\. .. 

EE 107~ Linear systems for Juniors. ' ·'~; .. 



~ 
I 

.. ',· .. 1 

I 
I 
I 
I 
I 
It 
I 
I 
I 
I 
I 
I 

~ 
I 

3 

Publications: 

1. On the Space Charge Limited Current-Flow from a Cylindrical 
Cathode to a Pair of Parallel Plane Anodes (Co-authored with 
s. sampath), Electrotechnics, No. 26, pp. 74-80, 1959. 

2. A New R.M.S. Describing Function for Single-Valued Nonlinearities 
(Co-authored with J.E. Gibson), Proc. of I.R.E., Vol. 49, 
No. 8, p. 1321, August 1961. 

3. Statistical Design of Discrete Data Control SystUls Subject to 
a Power Limitation (co-authored with J. T. Tou), J. of Franklin 
Institute, Vol. 272, No. 3, pp. 171-184, September 1961. 

4. On the Identification of Control Systems by the Quasilineariza­
tion Method, (co-authored with R. Sridhar), IEEE Trans. on 
Automatic Control, April 1964. 

5. Editor of "Modern Aspects of Automatic Control•, published by 
School of Electrical Engineering, Purdue University, 1963. 

6. on combined Identification and control (Co-authored with 
R. Sridhar), January 1964, IEEE Trans. on Automatic Control, 
Correspondence. 

7. On the Identification of Control Systems (Co-authored with 
R. Sridhar), JACC, Stanford, 1964~ 

8. on t~e Utilization of Digital Computers in Control Systems, 
Advances in control Systems, University of Wisconsin, Madison, 
Wisconsin, 1964. 

9. On the Identification of Nonlinear, Nonstationary Processes, 
IFAC Tokyo Symposium, Tokyo, Japan, August 1965. 

10. On the optimum Stabilization of a satellite, IEEE Trans. on 
Aeropsace and Electronic Systems, Vol. AES 1, No. 2, pp. 82-83, 
October 1965. 

11. Discrete Differential Approximation, Proc. IEEE (Correspondence), 
vol. 54, No. 1, pp. 64-65, January 1966. 

12. On a Fixed End Point Regulator Problem, IEEE Trans. on Automatic 
Control, Vol. AC-11, No. 2, p. 310, April 1966. 
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13. Stabilization of a satellite via Specific Optiaua control 
(Co-authored with L. Teng), IEEE Trans. on Aerospace and 
Electronic Systems, Vol. AES-2, No. 4, pp. 446-449, 
July 1966. 

14. Optimum Control for Lunar Soft Landing (co-authored with 
L •. Teng), 17th International Astronautical Congress, Madrid, 
Spain, October 1966. 

15. Sensitivity Considerations in Specific Optimum control (Co­
. authored with R. J. Burns), Int. Journal of Control, Vol. 5, 

No. 3, pp. 289, 296, 1967. 

16. Discrete Differential.Approximation and System Identification, 
Int. Journal of Control, Vol. 6, No. 1, pp. 27-32, 1967. 

17. Synthesis of Suboptimal Feedback Controls for a Class of 
Distributed Parameter Systems (Co-authored with J. H. Seinfeld), 
18 pp, accepted for publication. 

18. Successive Linearization and Nonlinear Filtering (Co-authored 
withs. Kau), submitted for publication. 
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DEPARTMENT OF ECONOMICS 
UNIVERSITY OF MINNESOTA 

MINNEAPOLIS, MINNESOTA 55455 

Name: James Dean Li~ens 

Address: 3933 Bryant Ave. So. 
Minneapolis, Minnesota 55409 
Tel 612-825 :5061 

Office: Department of Economics 
University of Minnesota 
Tel 612-373-4386 

Education: 

Age: 31 

Marital Status: Married 

Citizenship! U. S. 

Military Service: Completed 

1960. AB, Economics (with honors), University of California (Berkeley) 
1961 MBA, Bus. Admin. (Marketing), University of California (Berkeley) 
1963-date, University of Minnesota, Ph.D. candidate 

Thesis Topic: 
"The Welfare Costs of Non-optimal Airport Utilization: A Case Study of 
the Washington-Baltimore-Airports" 

Thesis Adviser: Expected Date of Ph.D. Degree: 
Professor Herbert D. Mohring June 1968 

Major Fields of Interest: 
Economic Theory, Industrial Organization, Labor Economics 

Minor Fields of Interest: 
Comparative Systems, Soviet Economics, Money & Banking 
History of Economic Thought, Business Administration (Marketing) 

Honors: CLA Tuition Scholarship 
Cited for excellence in teaching, university-wide course evaluation 

Experience: 
1%0-61, R_esearch Assistant, Univ. of Calif. (Berkeley), leading to 

Lee E. Preston, "Markups, Leaders, and Discrimination in Retail 
Pricing." Journal of Farm Economics, May 1962. 

196?.-63, Economic & Market Research Analyst, Del Monte Food Corporation, 
prepared company and industry nosition on Trade Exmansion Act and 
~ennedy Tariff Round. 

1963-64, assisted in writing Harlan Smith, ed., Study Guide for 
Selected Sixty· Session Series of The American Economy TV Films, 
Joint Council on Economic Education, 1964. 

1963-64, Instructor, Wisconsin State University (Course: Economic 
History of the United States). 

1964-65, Marketing Research Analyst, Stephen K. Plasman & Associates, 
(consultants), Minneapolis. 

1967-68, consulted for Minnesota Mining and Manufacturing Company, 
writing unpublished (proprietary) economic analysis of the air 
transport industry (269 pages). 

1964-date. Instructor, University of Minnesota (Courses: Principles 
of Economics, Intermediate Micro Theory, Industrial Organization). 

References: (all orofessors of economics, University of Minnesota) 
Herbert D. Mohring (Adviser), Peter Gregory, E Scott Maynes, Edward 
Coen, John Buttrick (Director of Graduate Studies), Norman Simler (Chrm.) 
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Herbert Mohring 

Date of Birth: September 8, 1928 

Education: A. B. Williams College, 1950, Economics, Mathematics 
Ph.D. Massachusetts Institute of Technology, 1959, Economics 

Professional Experience: 

1951-1952 Research Associate; University of Michigan; Willow Run Research 
Center 

1952-1954 Teaching Fellow; M.I.T.; Department of Economics 
1954-1957 Assistant Study Director, .Study Director, University of 

Michigan, Surv~y Research Center 
1957-1958 Research Associate; .Resources for the Future, Inc. 
1958-1961 Research Economist; Transportation Center at Northwestern 

University 
3-7/1961 Consultant; Northwestern. University, Department of Economics, 

Economic Survey of Liberia 
1961-1967 Associate Professor;.Department of Economics, University of 

Minnesota. 
1967-Present Professor, Department of Economics, University of Minnesota 

Selected Publications: 

Highway Benefits: An Analytical Framework, Evanston: Northwestern University 
Press, 1962 (joint author with Mitchell Harwitz). 

"Land Value and the Measurement of Highway Benefits," Journal of Political 
Economy, June 1961. 

"The Place of Subsidies in an Optimum Transportation System," Highway 
Research Record, Number 20,1963. 

"Urban Highway Inyestments," in Robert Dorfman, Editor, Measuring Benefits 
of Government Investments .. Washington: Brookings Institution 1965, 
pp. 231-275, 288-291. 

"The Relation Between Optimum Congestion Tolls and Present Highway User 
Charges," Highway Research Record, No. 47; (1964), pp. 1-14. 

Transportation Economics, New York: Random House (forthcoming). 
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DEPARTMENT OF ECONOMICS 
UNIVERSITY OF MINNESOTA 

MINNEAPOLIS II MINNESOTA 55455 

Name: Thomas Pinfold Age: 28 

Address: 3423 • E. 26th Street 
Minneapolis, Minnesota 

Tel: 612-724-4845 
55406 

Marital Status: Married 

Citizenship: Canadian 

Office: 304 Center for Economic Research 
University of Minnesota 

Tel: 612-373-5553 

Education: 
1963, B.A., Economics - University of Western Ontario 
1965, M.A., Economics - University of Western Ontario 
1965-present, University of Minnesota, Ph.D. candidate 

Thesis Topic: 
"The Modal Split Problem in Urban Transportation" 

Thesis Adviser: 
Professor Herbert Mohring 

Expected Date of Ph.D. Degree: 
.June 1969 

Major Fields of Interest: 
Economic Theory, International Trade, Econometrics 

Minor Fields: 
Mathematics, Statistics 

Experience: 
Teaching 
Teaching Assistant at Western Ontario: 1963-64, 1965-65, 

responsible for conducting two tutorial sessions per week for 
10-15 students, which involved lectures on particular problems 
to amplify the professor1 s lectures and answering student 
questions about home problems and.exams. 

Teaching Assistant at Minnesota: 1966-67, assisted Professor 
John Buttrick with a senior undergraduate course in Welfare 
Economics; in addition to grading, I was responsible for class 
discussion of examinations and home problems. 

Research 
Research Assistant at Western Ontario: Summer 1965 for Professor 

G. L. Reuber; duties consisted of compiling articles on 
Canada in the international economy for a book of readings 
edited by Professor Reuber and Professor H. E. English to _be 
published in tile Carleton Library series. 
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Research Assistant at Minnesota: 1965-68 to Professor Herbert 
Mohring in various research projects. Through this period 
my responsibilities included (1) developing quantitative 
evidence on the relative importance of alternative inputs in 
the petroleum refining industry; and, generating evidence on 
the importance of tariff structure for petroleum and petroleum 
products as it affects production location in the US petroleum 
refining industry; (2) independent development and checking 
of mathematical models to be used for computer simulation in 
welfare loss problems and deriving quantitative estimates of· 
the benefit measures for specific examples; (3) developing 
evidence of the impact of collusion in the rock salt industry 
on the price of rock salt through analysis of the geographical 
price structure in the state of Minnesota. 

Some results of this work may be found in: Herbert Mohring, 
Marvin Kraus and Thomas Pinfold, "The Welfare Costs of Non­
Optimal Pricing and Investment Policies for Urban Freeways," 
February, 1969. Other results are contained in Professor 
Mohring's recent and near future publications. 

As a by-product of the project on the welfare costs of non­
optimal pricing and investment policies, I transalted, Mar~el 
Boiteux, "Sur la Gestion des Monopoles Public Astreints ~ l 
Equilibre Bugetaire," Econometrica, January, 1956, PP• 22-40. 
I expect this article will appear in a book of translated 
articles in pre~aration by Professor John Chipman. 

Fellowships: 
Ontario Graduate Fellowship 1964-65 (1965-66 Awarded, but declined) 
Canada Council Doctoral Fellowship 1968-69 

References: 
Professor Herbert Mohring 
Department of Economics 
University of Minnesota 

Professor John A. Buttrick 
Department of Economics 
University of Minnesota 

Professor Clifford Hildreth 
Department of Economics 
University of Minnesota 
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Thomas M. Scott 

Education: B.A. College of Wooster, 1959 
Ph.D. Northwestern University, 196~ 

Professional Rank: Associate Professor of Political Science, 
University of Minnesota 

Selected Publications: 

"Election Legislation," Book of the States, 1968-69, Chicago, 
Council of State Governments, 1968, 19-22. 

"Metropolitan Governmental Reorganization Proposals," 
Western Political Quarterly. Vol. 21, No. 2, June, 1968, 
pp. 252-261. 

"The Diffusion of Urban Governmental Forms as a Case of 
Social Learning," Journal of Politics, forthcoming, November, 
1968, about 12 pages. 
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APPENDIX B 

LETTERS FROM GOVERNMENT AGENCIES AND PRIVATE INDUSTRY 
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Phone 227 -7343 Area 612 

ITWIN CITIES AREA METROPOLITAN TRANSIT COMMISSION 
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106 Capitol Square Building, 550 Cedar at 10th Street East, Saint Paul, Minnesota 55101 

December 2 7, 1968 

Center for Urban and 
Regional Affairs 

Room 311 
Walter Library 
University of Minnesota 
Minneapolis, MN 55455 

PROFESSOR D L GERLOUGH 

Gentlemen 

I'm writing to indicate the great interest of the Transit Commission 
in your proposed program in urban transportation. 

We expect to participate strongly in this program. Our participation 
would include but not be limited to providing seminar speakers and 
providing internships to appropriate candidates. 

kw 
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December 30, 1968 

Dr. Daniel Gerlough 

STATE OF MINNESOTA 
DEPARTMENT OF HIGHWAYS 

ST.PAUL,MINN. 55101 

University of Minnesota 
Institute of Technology 
Department of Civil Engineering 
Minneapolis, Minnesota 55455 

Re: Proposed Urban Transportation 
Program - University of Minnesota 

Dear Dr. Gerlough: 

Recognizing the need for developing urban transportation training programs 
at the University of Minnesota, we are anxious to cooperate with you and 
your staff to the extent possible in developing a program for training and 
research at the University. 

As additional details are developed for the proposed educational program, 
we will be in a better position to indicate in what way and to what degree 
we will be able to be of assistance. 

Sincerely, 
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January 17, 1969 

Professor Daniel Gerlough 

STATE OF MINNESOTA 
STATE PLANNING AGENCY 

SAINT PAUL 

Center for Urban and Regional Affairs 
University of Minnesota 
Minneapolis, Minnesota 55455 

Dear Professor Gerlough: 

It is our understanding that you wish the Minnesota State Planning Agency to be 
represented on an Agency Advisory Panel being considered in relation to the 
Program in Urban Transportation being proposed by the University of Minnesota. 

We would, of course, be willing to participate as members of such an advisory panel. 
Further, we are very pleased that the University is setting up the transportation 
program and especially wish to commend its multi-disciplinary nature. 

Sincerely, 

Raymo . Olsen 
State Panning Director 

RTO/rl 
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CORPORATE HEADQUARTERS 
8100 34TH AVENUE SOUTH, MINNEAPOLIS, MINNESOTA 55440 / 612-888-5555 / TWX 910-576-2978 

December 23, 1968 

Progessor J. E. Anderson 
Mechanical Engineering Department 
University of Minnesota 
Minneapolis, Minnesota 

Dear Professor Anderson: 

~®Lill 
( .~~1.,11;,,o)l"",.,)i.1 l~i 

This letter is to affirm the position of the Twin Cities Data Center 
of Control Data Corporation in the field of urban affairs in general 
and, specifically, transportation planning. 

Twin Cities Data Center is vitally interested in the transportation 
needs of the Upper Midwest. It is our contention that many ·current 
urban problems in this geographic area are due to inadequate transpor­
tation facilities and to many of the stopgap measures employed thus 
far in answer to transportation problems. 

Two serious shortages, among others, currently exist: first the almost 
total void of mass transit facilities; second, the lack of trained trans­
portation planning analysts. For these and other reasons, we have invested 
over half a million dollars in developing a Transportation Planning computer 
system (TP) on our 3600 computer. This system represents one of the best 
tools available anywhere to assist the transportation planning analyst 
i n preparing the statistical summaries of mathematical simulations inherent 
to the transportation planning analyst. 

Because we feel a heavy responsibility in this area of interest, we have 
offered the use of TP at no additional charge over our normal computer 
rental rates. Thus, the user of TP is not asked to share in the devel­
opment cost of the system. 

We are extremely pleased to know that the University of Minnesota is 
interested in assisting in the alleviation of the shortages mentioned 
above (viz., mass transit and transportation planning research and train­
ing). We would like to assist the University of Minnesota in any way 
that we can. To this . end, I would like to suggest the use of TP mentioned 
above; for the latter, it could be used by students for test cases, 
papers and hanework assignments. 

0 
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December 23, 1968 
Page 2 

We would be willing to give to your department at no charge a copy of 
our TP User Information Manual (an eight voltnne up-to-date set which 
normally retails for over $300.00) for your evolution of TP for the 
purposes herein described. Furthermore, we have available trained trans­
portation planning analysts located in Minneapolis who can consult and, 
if necessary, instruct in the use of TP or in transportation planning 
theory in general. 

I sincerely hope that our products and services can be useful to you 
in your current and future endeavors. The problems involved are of 
deep mutual interest, and are problems that severely need solutions. 

- Thank you for giving us this opportunity to express our interest and 
position, and thank you in advance for your cooperation in this matter 
of vital concern. 

Sincerely yours, 

CONTROL DATA CORPORATION 
Twin Cities Data Center 

(fc;-~do(J W, fl~ 
Ronald W. Henry 
Supervisor/Urban 

Affairs Section 

RWH:ss 
cc: P. L. Bayles 

R. R. Burns 
K. E. Haeberle 
D. T. Jarvis 
D; F. Pitt 
R. o. Young 

,l 
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~~l Phone : 612-927-7711 TWX: 612-292-4136 TELEX: 029-692 
CABLE : ROSEMOUNT 

Dr. E. Anderson 
Department of Mechanical Engineering 
125 Mechanical Engineering Building 
University of Minnesota 
Minneapolis, Minnesota 55455 

Dear Dr. Anderson: 

9 December 1968 

Rosemount Engineering Company is currently engaged in research and develop­
ment related to the Uniflo transportation system. This transportation system is applicable 
to materials handling and people moving. As a people moving system it provides high 
speed, non-stop service on demand from closely spaced stations. Such service requires 
the use of small vehicles travelling at constant speed over the transit route. 

The Uniflo transportation system is one of several personalized urban mass 
transit systems that utilize small vehicles and provide the type of service described above. 
Although these systems differ in the mechanical implementation, the system's operational 
problems related to traffic control is common to all of the systems. So far as we know, 
no one has simulated this type of transit system on a computer. Rosemount feels that such 
a simulation should be done and that it would be of direct value to all of the organizations 
developing personalized urban transit systems. 

Rosemount Engineering Company would be pleased to explore with you and your 
associates how we might contribute t.o a _ computer simulation of a personalized urban 
transit system. 

Sincerely, 

~€(}]~ 
Lloyd E. Berggren 

LEB:agb 

: 
I 

. 

I 

I 

I 

I 
I 
' 
i 
I 

I 
I 
I 
I 
I 

I 

,· 

I 
I 
l 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX C 

TRAINING PROGRAM IN MASS TRANSPORTATION SYSTEM ENGINEERING 
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TRAINING PROGRAM IN MASS TRANSPORTATION SYSTEM ENGINEERING 

Ob,jectives of the Program 

In recent years, considerable effort has been directed toward 
the development of educational methods for instructing students 
in techniques for synthesizing large-scale systems embodying 
widely diversified technical and social disciplines. Principal 
among these methods appears to be the identification of a mor­
phology -- and more recently, an anatomy -- of design. In part, 
this characterization is directed at the effective use of indivi­
dual talents and group effort to accomplish design activity. 
Emphasis is placed on the conceptual steps in the design process, 
such as problem definition with constraints and criteria, alter­
native solutions and feasibility, preliminary and detailed 
design, and their interaction. 

The University of Minnesota has emphasized a systems 
approach to des~gn in its undergraduate instructional program for 
nearly a decade. A Design Center has been developed to coordinate 
an interdepartmental program of design education between the 
Departments of Aeronautics and'Engineering Mechanics, Civil 
Engineering, and Mechanical Engineering. Experimental educa­
tional programs have been developed to determine the value of 
teaching systems design in various ways. This program involves 
approximately 150 students and an instructional staff of eight, 
including two adjunct staff in senior design capacities in Twin 
Cities industry. Instructional efforts of this ·kind have resulted 
in a better understanding of the design process itself. Yet, 
such study must still be conducted to develop finesse in instruc­
tion of design morphology in the context of ~of systems 
problems. · 

The need for the interdisciplinary approach is especially 
apparent in instruction in mass transportation system design. 
Here, the social and behavioral disciplines govern the success of 
the system to great degree. The integration of those disciplines 
into design effort should not be in an "after the fact" sense, 
but, in the early design stages. Very real continuity and trade­
off between social and technological disciplines is required to 
allow the systems study to net satisfactory functional perfor­
mance from the~ standpoint. A very real commitment on the 
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part of several important areas of human discipline is required 
early in the design effort to accomplish this. A clear statement 
of design objectives, criteria and constraints must be evolved 
in a manner to include all disciplines in a balanced fashion. 
Of course, these objectives may be altered iteratively as the 
effort progresses. Then, however, the reasons for design 
changes, and the sensitivity of the solution to criteria can be 
understood and used as a basis for design refinement as trans­
portation technology evolves. Under present techniques of trans­
portation system design, this is very difficult to accomplish. 

Problems to Be Investigated 

Very few training programs exist to instruct the under­
graduate and graduate student in the processes of design for 
large-scale "human use" systems. Therefore, this training 
program would address the following specific problems: 

The development of educational methods for training 
systems engineers in the synthesis of urban trans­
portation systems to include the human user--and 
community--as a first-order factor in the design. 

The statement of performance criteria including 
social factors in a manner that is meaningful to 
the on-line designer. Presently, it is unclear 
when certain criteria should be introduced, and in 
what form. For example, if a human comfort index 
is identifiable, should it be regarded before an 
index of convenience and/or flexibility of a 
transportation mode, and how should the designer 
utilize such criteria in his effort? 

Investigation of the management of urban trans­
portation design effort in the context of hier­
archy of responsibility. An organizational 
structure is required to establish responsibility 
in any large design effort. However, this struc~ 
ture is very dependent on the type of system 
under design. The order of responsibility and 
availability of talent are two important factors 
in establishing the organization hierarchy. 
Various organizational structures would be deve­
loped for various tasks in transportation system 
design to provide guidelines for organization of 
actual effort in urban design. This would include 
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the interaction between social and political 
scientists, economists and engineers in the on­
going process of design . .An attempt would also 
be made to identify the roles of the specialist 
in urban transportation and the experienced 
design engineer in the hierarchy of responsibi­
lity. 

.An emphasis on quantification of the design 
problem in a realistic fashion to fully realize 
the potential of operational and trade-off 
methods without compromising first-order perfor­
mance requirements. 

Methods to Be Used 

The core of the instructional program would be that of 
organized interdisciplinary team effort in evolving solutions 
to open-ended problems in transportation design. The inter­
departmental design program administered through the Mechanical 
Enginerring Design Center is.an excellent vehicle for carrying 
out the specified objectives. Potential exists for the esta­
blishment of design teams with organized responsibility levels 
involving both undergraduate and graduate students. In a field 
as broad as urban transportation, advanced course work in 
technique is of questionable value without experience in on­
line design which identifies the utility of subject matter. 
Therefore, graduate students would act in the dual capacity of 
team leaders in actual design activity and as students parti­
cipating .in seminars and specific graduate course study. This 
would provide an excellent way to meld education with research. 

Considerable experience has already been acquired in the 
execution of large systems design involving as many as thirty 
students in a given study. For example, currently the Inter­
departmental Design Program is pursuing the following projects: 

--The design of an Electric Automobile 

--The design of a Mass Transportation System of the Twin 
Cities 

--The design of a Metropolitan-Wide Waste-Disposal System 

--The design of a High-Speed, Long-Distance Air Transpor-
tation System 
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--The design of an Ocean Food-Retrieval System 

--An Architecture-Mechanical Engineering Coordination in 
Urban Renewal Planning for the Southwest Quadrant of 
Minneapolis 

--The design of a Learning Center in Socio-Technological 
Design 

The Learning Center in Socio-Technological Design is cur­
rently being planned for the University under the sponsorship of 
the University's Council of Liberal Education. Its intent is to 
provide a specific vehicle for communication and design inter­
action between several discipline areas that bear heavily on the 
design environment. In this capacity it would fortify the inter­
change of information between the social and behavioral disci­
plines, economics, architecture and engineering technology as 
they bear on the transportation problems. Appendix E describes 
this center and its punpose. 

Senior undergraduate students would form the bulk of the 
project complement. They would be organized into_ sub-teams with 
specific responsibilities in a fashion similar tosystems design 
in an industrial environment. Each project would be under the 
overall leadership of a senior staff member of the University. 

Graduate student involvement would be in the form of 
teaching associates who would actively contribute to design effort 
as team leaders with their own design responsibility. The 
University's newly-created Master of Engineering Degree would be 
particularly valuable as a vehicle for supplying graduate candi­
dates for such assistantships. A description of this Degree 
Program is enclosed in Appendix F. It emphasizes design capabi­
lity rather than research as its principal motif and opens the 
portals to graduate education for those students with design 
interests and ability based on criteria other than the tradi~ 
tional Grade Point Average base. 
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APPENDIX D 

UNIVERSITY OF MINNESOTA COMPUTER FACILITIES 
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UNIVERSITY OF MINNESOTA COMPUTER FACILITIES 

Location 

Computer Center 

Department of Civil 
Engineering 

Department of Electrical 
Engineering 

Department of Mechanical 
Engineering 

West Bank Computer Center 
(used by School of Busi­
ness Administration and 
various social science 
departments) 

Digital 
Computers 

CDC 6600 
CDC 1604 
CDC 160 

CTS Terminal 

Com Share 
Terminal 

CTS Terminal 

CDC 3200 
tied to the CDC 
6600 at the 
Computer Center 

IBM 1620 

Other computers are available in: 

Biomedical Data Processing Center 
St. Paul Campus Computing Center 
Data Processing Center 
Center for Human Learning 

Analog/Hybrid 
Computers 

Two EAI 680 

EAI 580 
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APPENDIX E 

A LEARNING CENTER IN SOCIO-TECHNOLOGICAL DESIGN 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I .·.:o- (::•._· 

I 
I 
I 
I 



I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

., 

C, 

;, 
•• I 



I. 

I 
I I. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!:N'Et°:.(,jr)tJCT!ON 

, .. 
~):::···-~:.:-;c -· 

,.,. 
. -~ ' -~-r-.:- .... 1 •• ,I'"· 

.. ,, ~ 

J:.r.:..OG'C 

.·.:,,, :~~:.~·:: ;J 

. {_,.~: _. 

!.::-:.•;::1: Oi 

'-' 

1. --:•:~2;; C: 

..:"":.-,11-r; 
••· ----· i 

'_.,·· 

~-~ :.: .-:- ,._,.:i•·: 
•••. - ••. !. 

•.·.· 

:.: ( 

,·' ! .... , ( i • •· •• --· ...... ',.. .. _. ·-· ' ... , .. 

:;; 

.... -~· ' '/ ... . . . . ·. , : ·~-

. ' ' 

., . ' .. c: c-:21,_1_;: ·-:.:.~.c~:.:. . 

:.1--

CJ:_ 

•- ..... ·, .. 7, ."' 

. . ,. . , ~.} 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-1 
I 

Il. 

", , 

within u.ndergradu:1.ti-.; currit.w.la hy direct dyn.an,J.ic: mvobr,~:men.t in ~'hoi.r 

mu.tu..1.l is sues o This nr,ed is e:nio1:ced by recenf; t1~end0 iri. engin-?.e:rin,a 

education. whereby the design process= is subjected to iucr0asing quan,., 

tification 2-nd automation" Already certain phasei:; of design have been 

automated to provide rapid outpt'l.t9 fo.1·gcly tlu·ough the capability of th.e 

high-speed automatic computer., Howcve1• 9 the structure of the design 

pr.oceos itscl£" and its use of human pcrsonnel 0 hao only begun. to sub= 

mit to those ef!orta~ One realizes that if conceptual design can be 

qu.anti!icd1, ii U can be made to :r.apic'!ly °tl'anslatc ci•e3.tive iuvolvcment 

iL.:,to product.r. •. th.e cl"oati.vc personnel mus·i: compi·chend mm:e clear.ly 

Over, .. vfow 11011 ... tcdmical elective cotirsco (:an.not fully onccecd 

- . 
!J -.:::. D Si~l!.t):..' 

-t .~ •... _, ....... -.,~. ,-,.. ' .... -'":l ~- r· -.•.·• ,:•>;, ... ,,' -.;,, ..... ,,,,, ,-_·,_•:,-·, ._:· ~~~ '.'·, -.-•• ~ -:;.•·.~.• ,'. ·--~> ... ,· .'·.'.-.T,__._._~-,:-·;_ ..... ~:-..•. ,·:... ,:.:-:,-l-.'~_.·_. :,'.·.', ·--' ,','.:. -~_:' .. '.-~ ~.•. s .... ,.., .. '.·-:!-.•.·=:;_-_'.:,,'.:'~, "··. -.:.·.· .• •,•.,_"_~ ·"'.1 .. -..-~ ... _, ___ • •. ·-.·,'· ~. -·-,·;;·...:.-. ... ~v ~-.::._ ·,.;, ... '. :, :: ... "-''o;.;)'u '4-~--~-o -· .. -- .... - _... .. ..... . -- .... _;; - ... _ .. -- ~-- - - . -

.. .. .. . 
!}-!}.ecr1r:..11.2..cr~ ;,, 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'· ., 

: .. 

,_:" 

.,,., " ... , 
,,.,:.,. 

t_;,. 

... ,._ ... 

. :,.,.~ 

~• "'· ,.. -.... ...... : 

) ; -;.. 

~ 

:·:)(~!; 

···i•·; ·1 

-

.,··•.· 

. '.· -~.-,. .... • ... 
, . ,,.,.·..,'..\,'.· 

.. , -~ .. ·• 
~ ·, ~ : .. ~. 

·;• . 
;., ... t 

""''., \ .· .... · ... 

···• - ' ... 
✓ 

,. i 
,._ ~.' 

. . 
·-· 

. ., ·.~ ~- ' 

-....... •,­
,, . . .. ~ .. ~ 

~, ... ... . .. 

·.;:· \. 

.. i 

r·.'" 

·.:· ... 

' .. -~ ·"'I 
' ........ . 

... -·. ~ . ... 
"..::r 

( n 



1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. - ' .. --~ 

1,; 

-.. _,._.., 
'• ,_.,I" 

•.:: .::, :--.:. :~ :; .. , 

...,.., •:-t .• , .• .-~,,., 
,.,_ .. _ .... ' 

·-.·-·_'.··.,.':·:·: · .. 

' ; ~ .- '. 

"'(_ ,, • • ., :• l 

.--:,: .- -·.· 

.., ::c,-.'..: 

' .... 
. ,i.:. 

. "'.' ,·, .,. 

._;; 

_:. .:~ .'.:~. -, "'' 

-,'t('_ C'• 

- .. :-, 

•• '.I 

-~~; ., .. ~ ' - . .:.,:_~ . ' ' 

;.-. -,· 



1. 
I 
I 
I 
I 
I 
I ·., ~- :: 

.. -.,1 

I G 

I ''(: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-.•·_I 

' -~- ~- -~.i -:. 

· ... ,, 

. , . '-,:,' ~~ 

'. ·~ ._, - ' ... ;. 

·• '~· -~. l· 

·:-··•·:· 

••• _, ... ,, .•• ..., __ .,, 'l"'.' :•:"',•\,· 
:: . .I.}.'• ~ .. -:..::. t; .r -~~- : ... ~ 

~ ~ .,-., 
,; . .:., . .. :.,,~ 

~-: .,, ··~ 

T-·-

.:,,..;.' 



1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~. ., , . 

... ,;.,. 

t." 

·,· .. ,·· 
"( •.: ... ~. { .. 

T·,:.L. ·.: •.: ;.., 

. ' ·,.:n~; 

. - . 
~'J ·: ~.:;..:£.:: 

'#' •• 
.. ~M{_ ~ • ',' ,f,:,. r :, 

~~-. -· .: ·- .; !~ :~·' 



1. 
I 
I 

~ ... , _, . ~ 

u_;_._,)_: ;J·~•\'",:-:,\._:1,c;1.1.:~ c::-· !:~n . ..:.r;.~;~:.-!-"~-~.: 

I 
I 
I 
I 
I a:r 

rs .. •• _,. " .. 

• !~- 1 v?·-~1:".~_~-:.·?c~1 : 

I 
I 
I 
I 
I 

'!, -~··· ... 

;2:. i~. Q. 2:-: .. 7,,1 ~:: f, e L 

I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I APPENDIX F 

I 
MASTER OF ENGINEERING PROGRAM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



1, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TO: Institute of Technology Faculty 

FROM: Joint I. T. -Graduate School Committee on Graduate Programs in Engineering 

Attached for your review and consideration is a revision of the document mailed 

to you in September which proposes the institution of the Master of Engineering program. 

This revised document, aside .from some small changes, attempts to clarify somewhat 

further the respective roles of the engineering program committees and the Joint I. T.­

Graduate School Professional Masters Committee. In addition, discussion of the educative 

philosophy associated with the program is somewhat expanded. 

This document will be brought for action to the I. T. faculty at the November 26 

meeting. 

November 15, 1968 
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The Deans of the Graduate School and of the Institute of Technology appointed an ad 

hoc committee on April 1, 1965, "to discuss possible implications for graduate study of the 

change to a 4-year baccalaureate program, ••• 11 This committee, with some change in 

membership, has devised a concrete program which it would like you to consider prior to its 

formal submission to the faculty at the December 1968 meeting. You will find the proposal 

attached to this letter. Members of the committee will be pleased to discuss this proposal 

with departmental faculties upon request. 

Subsequent to the formation of the original committee, the ASEE Committee on 

"Goals of Engineering Education" issued a report strongly urging Schools of Engineering to 

expand their offerings for post-baccalaureate education. This extensive report may have a 

strong influence on the future education of engineers. It is given in full in the January 1968 

issue of the Journal of Engineering Education. 

At the Spring 1967 meeting of the College of Engineering the report of the ad hoc 

committee was endorsed in principle and the details were to have been presented again in 

the fall quarter and voted upon at that time. The committee was unable to get concrete 

proposals from interested departments in time to meet that deadline and issued a negative 

and somewhat pessimistic memorandwn on February 15, 1968. Shortly after this there 

were further expressions of interest accompanied by concrete proposals. The committee 

then agreed that it as a committee and its members as individuals could support the 

attached program with enthusiasm. 
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The recent Goals of Engineering Education report says that over 50% of the engineers 

holding Master's cl-agrees in 1964 practiced in a design and development capacity. The Goals 

report concludes from this that there is a need for Master's programs to support the needs 

of the applications-oriented engineer as well as those of the teacher and scientist. This 

proposal is founded on the conviction that each of these professional functions is equally 

challenging and, therefore, each deserves supporting programs of equivalent value but of 

different character. It also recognizes that the ability of a student to pursue a quality 

program in the disciplines of synthesis and design may not be clearly established by his 

undergraduate Grade Point Average and that other performance criteria should also be 

considered to open the portals to further study in design-affiliated disciplines. The Goals 

report suggests that there is room for a post-baccalaureate program closely linked to the 

student's undergraduate study which is structure::1 to accent the application of that body 

of knowledge rather than to pursue new and advanced levels of inquiry. Concurring with that 

recommendation, this program is identified as an extension of his undergraduate education. 

The continuing discussion has resulted in a number of desiderata, some of which are 

formally included in the proposal and some of which are offered for the guidance of the 

governing cornmii:tee and the administering departments. 

1. This program should in no way be compared with the current M. s. program of 

graduate work. Some students may be equally eligible for both programs and should base 

their choice upon thair ultimate objectives--professional design on the one hand and teach­

fog and reoearch on the other. Some students may be eligible for one or the other program 

but not both; in this case there can be no conflict. 

2. The cornerstone of the program is the Design Project. It must be substantial, 

ed:.tcational, and of a high professional level. It must be carried out by the student as an 
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individual effort with no professional assistance other than the guidance provided by his 

committee and in particular by his project supervisor. Subprofessional assistance, properly 

acknowledged, may be permitted. While there is no essential objection to a design project 

associated with the student's employment, it must be clearly understood that exceptions to 

the requirements of individual responsibility, faculty supervision, and advance faculty 

approval cannot be permitted; no classified or "company confidential" material may be used. 

3. While close liaison should be maintained with the Graduate School, the responsi­

bility for the success of the program lies with the Institute of Technology. Because o{ the 

specialized nature of the program, its supervision must rest with those most intimately 

related to its objectives. In this way, any confusion between this program and graduate 

study leading to an M. s. with emphasis on research should be reduced. 

4. Because of the difference in objectives, financial assistance in the form of tradi­

tional traineeships and fellowships would not be available for the Master of Engineering 

program. In some special cases these students might be particularly qualified to assist 

with tmdergraduate design and laboratory courses as teaching assistants or associates. It 

is hoped that, in addit_ion, new financial support programs--principally from industry--will 

develop to assist these students. 

s. New criteria of admission must be developed to reflect the new requirements 

stated. For this reason, the objective criteria have deliberately been left for the adminis·­

tering committee to develop. 

6. Faculty support for this program should not be had at the expense of current 

gr.'1duate study offerings. While some departments can now offer this program on a modest 

and experimental basis with no increase in faculty burden, it is clear that any substantial 

program must eventually be reflected in the available budget. 
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7. Finally, it is recommended that the p.r0gram be adopted for a period of five 

years after its inception. At the end of the five-year period, a review should be initiated 

with a decision to be made concerning continuance of the program. If it appears desirable 

to make changes in the program before the expiration of the five-year period, individuals 

o:r. departments proposing such changes should make recommendation to the Joint I. T. -

Graduate School Professional Masters Committee. Any changes thus thought desirable by 

this committee should be brought before the I. T. faculty for action. 

November, 1968 

C.E. Bowers 
W. Ibele 
H. Isbin 
R. Lambert 
R. Plunkett 
R. Swalin (Chairman) 
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PROPOSAL 
(Revised) 

The faculty of the Institute of Technology hereby institutes a nominal one-year 

program of design-oriented study beyond the B. s. degree subject to the following regula-

tions: 

Recent studies of engineering education have concluded that a year of further 

study beyond the customary four-year baccalaureate is often desirable to prepare engineera 

for future work in design pr management. A prospective student may be neither interesteci 

in nor properly prepared to undertake the preparation for research and teaching embodied 

in the Master of Science programs now offered through the Graduate School. To satisfy 

this additional demand, the various engineering departments offer a one-year program, 

with emphasis on design methods, leading to a degree of Master of Engineering in a 

specific field (M.C.E., M.M.E., M.Ae.E., etc). The program is designed primarily for 

students who have already received a bachelor's degree in the same engineering field or 

who have a bachelor's degree in a related field and appropriate professional experience. 

The total effort for the year will be spent about 40% in a major field of study, about 20% 

in a minor, and about 40% on a design study of significant professional content. The 

program will be administered by departmental or other appropriate professional engineex-­

ing p:-cogram committees which will be monitored and advised by a Professional Masters 

Committee appointed by and jointly responsible to the Dean of the Institute of Technology 

and the Dean of the Graduate School. 

The distinction between the objectives of this program and that of the Master of 

Science is not clear cut since it depends on intent. Design concerns itself with the 

appB.cation of the knowledge and methods of engineerfog and of the physical and social 
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sciences for the adaptation of materials and sources of power to the use of mankind. Thus, 

any study which focuses on the engineering application rather than on the method or 

material behavior may properly be called a design study. For example, applied mathema­

ticians have developed mathematical methods for optimal structural design; engineers 

might well use these methods for a design study of different types of structures to deter­

mine construction possibility, cost, sensitivity to construction deviations, or other 

parametric studies. Studies of the economic tradeoffs involved in aesthetic and sociological 

comp~omises would be highly appropriate. In some cases a combination of analysis, synthesis 

and experimentation would be a suitable design project if the primary objective is the 

operation of the end product and not on the development of the method. 

1. ADMISSION 

Prospective students should inquire fror:i. the individual departments for appropriate 

forms and other information necessary. The criteria to be considered for admission will be: 

a. lllterest in and aptitude for design-oriented and creative programs as evidenced 

by performance in undergraduate laboratory, professional, and design courses. 

b. Technical reports or other evidence of performance in industrial design. 

Reports on undergraduate projects. 

c. Performance in undergraduate curricula. Greatest weight will be placed upon 

upper division and other professionally oriented courses. Unless there is evidence to the 

contrary, a GPA of 2. 50 or better will normally be considered acceptable for admission. 

In cases that do not fit the above criteria, consideration will be given to recommendations 

from faculty or practicing engineers. 

2. PROGRAM 

Each student will select an advisor from among the graduate faculty in the field 
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of his interest. After consultation \vith his advisor~ he will submit a specific program to 

the appropriate Professional Engineering Program Committee for approval and the Pro­

fessional Masters Committee for concurrence. This program will normally be considered 

by that committee before the end of the first quarter or equivalent. This program must 

include: 

3 

1. About eighteen credits of upper division or graduate level courses which the 

appropriate department considers as being a coherent program of major concentration. 

Courses offered by another department may be designated by the major department as 

being part of the major for an individual program where this is appropriate. Students 

whose backgrounds require strengthening may be required to complete additional course 

work. 

2. About nine credits of upper divis:lcn or graduate level study in a coherent 

minor program which falls into one of the following categories: 

a. Broadening the student's understanding of the social impact of engineer-

ing decision, 

b. Enhancing the student's potential as an executive, or 

c. Increasing the student's appreciation of alternative approaches to the 

problem of synthesis by being in a technical area which could not normally be considered as 

being closely related to his major field of interest. 

3. A design project equivalent to about 18 credits. This project should invo1ve 

design, analysis, and synthesis and will culminate in a formal written report and an oral 

presentation to a committee appointed by the Professional Masters Committee. This 

committee shall have at least three members: 

1. The student's advisor 

2. Another member of the Graduate faculty 
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3. A referee with considerable experience in the design process. It may often 

be desirable that this member of the jury be a practicing engineer skilled in the field of the 

design project. 

4. If the project supervisor is not the advisor, he should also be a member of 

the committee. 

4. There shall be no language requirement for the Master of Engineering degree. 

S. A grade point average of 2. 8 must be maintained in all course work exclusive of 

the design project. The performance on the design project must be acceptable to the 

committee. 

6. All requirements for the degree shall be completed within five calendar years 

of initial registration. 

7. Since the objectives of the ti..vo progrems are completely different, the recipient 

of the Professional Masters degree must apply in the usual manner to the Graduate School 

if he subsequently wishes to pursue work toward an M. s. or Ph.D. 1A.There appropriate, 

the Graduate School may accept course work from the Professional Masters program as 

appropriate for the Ph.D. program but is under no obligation to do so. 
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