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CHAPTER 7 

What the Future Holds 
Improved reliability, good looks, and economy have 
given the trolley bus a new lease on life, and its 
future is promising. Although no one in the trans­
portation community expects the trolley bus to re­
place an existing public transit mode, it is be­
lieved that the trolley system can provide a viable 
alternative in high-density metropolitan areas. 

SOME PERSPECTIVES 

The relative attractiveness of the trolley bus has 
been increasing since the early 1970s. This devel­
opment is due in large measure to the parallel in­
creases in diesel fuel. Operators of existing sys­
tems in North America and other parts of the world 
now find it more cost effective to stay with elec­
tric power. Their decisions have been accompanied 
by the emergence of new trolley coach manufacturing 
capabilities in North America and Western Europe. 

Advances in bus design and related technology 
also tend to enhance the future prospects of trolley 
bus application. The conversion potential of diesel 
buses to electrified trolley vehicles is one aspect 
that is receiving increased attention from both 
manufacturers and transit operators. That the trol­
ley bus is just a regular bus with an electric motor 
instead of a diesel engine is both an advantage to 
users and a challenge to designers. The design 
challenge is rooted in the ability to address this 
subject and the vehicle's relationship to its infra­
structure. 

There is a kind of continuity and progression in 
the types of trolley buses ordered in the last 15 to 
20 years that bespeak the durability not only of 
design but also of utility that can be attributed to 
the trolley bus. These vehicles have ranged from 
those with a new body and rehabilitated electrical 
gear, to an all-new bus with a 1940 design propul­
sion system, to the chopper-controlled vehicles 
built since 1978. The later buses with chopper con­
trols have less modification to the motor bus body, 
and the propulsion system in a cradle structure is 
comparable to that used in the diesel version. This 
approach separates the task of building a bus from 
that of building the propulsion system. 

Selected technologies can also be used by trolley 
bus operators to improve the performance and energy 
efficiency being obtained. Although the trolley bus 
already operates with low energy costs, further 
energy efficiencies appear possible. Electric vehi­
cles also have the potential for recovering a,nd 
reusing the energy involved in braking. 

In addition, studies of the flywheel energy stor­
age system for urban transit vehicles indicate that 
a flywheel can result in a dramatic reduction in the 
amount of overhead wire needed for trollPy bus oper­
ation. Such a development could do a great deal to 
eliminate the unsightliness, maintenance, and capi­
tal costs of overhead wires. Furthermore, it would 

make deployment of new trolley bus systems attrac­
tive to many more cities. 

Further study of the electrically floating body, 
i.e., insulation that performs better when wet and 
coated with dirt, control of static, and detection 
of a hot body condition without continual nuisance 
alarms is warranted as is an evaluation of fiber­
glass trolley poles. To date these have not been 
successful enough to displace the metal pole in 
use. The mechanical behavior of the current collec­
t ion system merits the attention of manufacturers. 
Better current collectors would dewire less fre­
quently, would be less likely to catch in the over­
head, and would break off at a determined place and 
at a determined stress to !'lin i.mize damage to the 
vehicle and the overhead system. 

SUMMARY 

In those cities that have trolley buses, public per­
ception and support are favorable for improving and 
expanding the system. Cities such as Seattle and 
Dayton have experienced this public backing and with 
the support of community and professional organiza­
tions have involved elected officials in supporting 
system improvement and extension. This is not to 
say that there has not been opposition from those 
along the routes or those concerned with the aes­
thetics ot the overhead, but rather that the public 
discussion resulted in a choice of the trolley bus. 
If and how this attitude can be transferred to non­
trolley bus cities is worthy of consideration. 

Few people are likely to claim that trolley buses 
are a panacea to urban transit ills. But there are 
applications that appear economically and operation­
ally attractive. Economic, environmental, opera­
tional, and technological considerations must be 
examined for each application. 

Economics 

Tnere is little disagreement that the operating and 
maintenance costs of trolley buses are lower than 
diesels because of the longer life of the equipment, 
reduced maintenance needs, and lower energy costs. 
On the other hand, the initial investment for vehi­
cles and electrification can wash out these savings 
unless careful design is instituted to reduce both 
cost categories. The electrification of current bus 
designs appears to be one such cost saving. The 
economic results appear to be sensitive to local 
electrical costs and the kind of deal the operating 
agency can swing with the local utility. 

Many people have observed that replacement of 
diesels with trolley buses appears to increase 
patronage. Factoring this aspect into the analysis 
and a close look at the operation strategy, such as 
timed transfers, which, can improve patronage, also 
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need to be included in an assessment of the eco­
nomics. 

Environment and Energy 

All of the data presented at the workshop indicate 
that the trolley bus is less energy-intensive than 
diesels on a seat basis. This factor becomes even 
more attractive if the electricity is generated from 
non-petroleum sources. Environmentally, the trolley 
bu~ is quieter and free of diesel emissions, which 
increases its attractiveness in high-density areas 
and especially in restricted areas such as transit 
malls. The overhead system is a visual problem, 
although that effect can be reduced by good design 
and the use of feederless systems. This visual 
intrusion appears to be more of a concern in cities 
unfamiliar with trolley buses than in those that 
have them. 

•rechnology 

The most exciting aspect of modern trolley bus sys­
tems is that of the technological innovations. 
Chopper control that can improve performance and 
reduce power consumption, AC propulsion systems that 
can be less expensive and lighter, automatic pole 
raising and lowering, improved methods to reduce 
dew iring, and off-wire operational capabilities all 
increase the attractiveness of the mode. 

This is not to say that there are not technical 
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problems to be resolved. Vehicle weights appear to 
be getting out of hand. A better understanding is 
needed of the various technologies for off-wire 
operation--batteries, flywheels, and internal com­
bustion engines. Procurement procedures for veh i­
c les and systems need to be improved. Formal knowl­
edge of trolley buses and the overhead system needs 
to be increased. Adequate means to provide stan­
dards, specifications, and product documentation are 
needed. 

Research is needed on insulation, EMI, detection 
of electrically hot bodies without continual false 
alarms, fiberglass poles, and the mechanical 
behavior of the current collection system. These 
problems are more in the nature of hindrances than 
obstacles and all are solvable with a modest amount 
of research support. 

CONCLUSION 

If there is one single message from the workshop, it 
is that the trolley bus can provide a useful transit 
function and that any city considering the improve­
ment of its transit capabilities should look closely 
at this mode. 

Much work and progress have occurred already, 
contributing to the reemergence and reawakening of 
interest in the trolley bus since the early 1970s; 
but it is recognized by operators, manufacturers, 
and suppliers that more must be accomplished if the 
current momentum is to be maintained. Herein rest 
the challenge and the future for the trolley bus. 
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APPENDIX A 

Participants 
AARON, Wayne, Grumman Flxible Corp., Delaware, Ohio 
ADAM, R.B.L., Urban Transit Authority of British 

Columbia, Victoria, Canada 
ADDISON, K.W., Electrak, Inc., Hyattsville, Maryland 
AMES, Lewis T., Santa Clara Community Transit 

District, San Jose, California 
ANDERSEN, Glenn M., Chicago Transit Authority, 

Chicago, Illinois 
ANDERSON, Randall, Miami Valley Regional Transit 

Authority, Dayton, Ohio 
APCAR, Michael, Consultant, San Carlos, California 
ATTAS, Ina, Trinat Reg'd, Mount Royal, Quebec, Canada 
AURELIUS, John P., New Jersey Transit, Newark 

BAAS, Gerhard M., ZF of North America, Inc., 
Northbrook, Illinois 

BAMBERG, Wolfgang, N.D. Lea and Associates, 
Washington, D.C. 

BARDSLEY, Marc, Technical Services Department, Metro 
Seattle, Seattle, Washington 

BASLER, James R., Airsupply Co., Bellevue, Washington 
BAUD, Catherine, Renault U.S.A., Inc., New York, New 

York 
BENSON, George E., City Council, City of Seattle, 

Seattle, Washington 
BERENTSON, Duane, Washington State Department of 

Transportation, Olympia 
BERRINGTON, C.L., Westinghouse Transportation 

Division, West Mifflin, Pennsylvania 
BETTS, Wayne c., Metro Seattle, Seattle, Washington 
BOSWELL, Eugene R., Friendship Publications, Inc., 

Walnut Creek, California 
BOUVET, I.M., TCO, Paris, France 
BOWERMAN-DAVIES, John, Renault U.S.A., Inc., New 

York, New Yer k 
BRICKLEY, James, Metro Seattle, Seattle, Washington 
BRIDGENS, Paul, Flyer Industries, Ltd., Winnipeg, 

Manitoba, Canada 
BURTON, Jim, Metro Seattle, Seattle, Washington 
BYRNE, Grace, Puget Sound Council of Governments, 

Seattle, Washington 

CHARLES, Jean-Paul, Renault U.S.A., Inc., New York, 
New York 

CHESNEY, Mark, Marlico Corp., Grenoble, France 
CHRISTOVAM, Francisco A.N., Companhia Municipal de 

Transportes Coletivos, Rio de Janeiro, Brazil 
CIHAK, Frank J., American Public Transit Association, 

Washington, D.C. 
CLARY, Adrian G., Transportation Research Board, 

Washington, D.C. 
COLLETT, Richard E., GMC Truck and Coach Division, 

Pontiac, Michigan 
CORYELL, Bill, Crown-Ikarus, Los Angeles, California 

DAMON, Marilou, Transportation Research Board, 
Washington, D.C. 

DANIELS, Douglas, Metro Seattle, Seattle, Washington 

DARKNELL, Edith, California Department of 
Transportation, Fair Oaks 

DAVIS, Aubrey, Urban Mass Transportation 
Administration, Seattle, Washington 

DAY, John M., Vancouver, British Columbia, Canada 
DEANE, Arthur, AM General Corporation, Detroit, 

Michigan 
DEARMOND, Richard c., Simon Fraser University, Port 

Moody, British Columbia, Canada 
DELACY, James P., Brown Boveri Electric, Inc., Blue 

Bell, Pennsylvania 
DE STEFFANI, Gilbert, Kumrnler and Matter, Zurich, 

Switzerland 
DOOSE, Klaus, Flyer Industries, Ltd., Winnipeg, 

Manitoba, Canada 
DOW, Jerry, Metro Seattle, Seattle, Washington 
DUFFY, T.W., Ohio Brass Co., Mansfield, Ohio 
DUMKE, James R., Transportation Systems Center, u.s. 

Department of Transportation, Cambridge, 
Massachusetts 

DUNCAN J., Ministry of Transportation and Communica­
tions, Downsview, Ontario, Canada 

DUNN, Tim, Metro Seattle, Seattle, Washington 
DYER, Fred c., Miami Valley Regional Transit 

Authority, Dayton, Ohio 

EDGAR, John P., Louis T. Klauder and Associates, 
Philadelphia, Pennsylvania 

ETKIN, Harold J., Metro Transit Operating Company, 
Vancouver, British Columbia, Canada 

FERRANTE, D.J., Ohio Brass Co., Mansfield, Ohio 
FERRI, Henri, Renault U.S.A., Inc., New York, New 

York 
FRIEDERICH, Jean-Pierre, Renault U.S.A., Inc., New 

York, New Yer k 
FRYSZTACKI, Wes, Puget Sound Council of Governments, 

Seattle, Washington 

GARGANO, Charles A., Urban Mass Transportation 
Administration, Washington, D.C. 

GONCALVES, Fernando A.R., Companhia Municipal de 
Transportes Coletivos, Rio de Janeiro, Brazil 

GOWING, M.F., Ohio Brass Co., Mansfield, Ohio 
GREER, Duane, Metro Seattle, Seattle, Washington 
GREWE, Jurgen, Dornier System Company, Federal 

Republic of Germany 
GRIEMSMANN, D.A., Ohio Brass Co., Mansfield, Ohio 
GRIFFITHS, John, Tri-Met, Portland, Oregon 
GRIFFON, Jean-Marie, Renault U.S.A., Inc., New York, 

New York 
GUILLOT, Eliane, Kirkland, Washington 

HAPLERIN, Robert J., Bombardier Inc., Boucherville, 
Quebec, Canada 

HARRISON, M., West Yorkshire Passenger 
Transport, Wakefield, West Yorkshire, United 
Kingdom 
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HARTMANN, Peter, Dornier System Company, Federal 
Republic of Germany 

HARVEY, Bob, Puget Sound Council of Governments, 
Seattle, Washington 

HICKS, Nevada C., Miami Valley Regional Transit 
Authority, Dayton, Ohio 

HIGGS, Barton D., New Orleans East, Inc., New 
Orleans, Louisiana 

HOEY, III, William F., Fullerton, California 
HOLZER, Raymond F., Westinghouse Transportation 

Division, West Mifflin, Pennsylvania 
HUSTON, E.F., Ohio Brass Co., Mansfield, Ohio 
HUSTON, Wayne, Metro Seattle, Seattle, Washington 

INGRAHAM, Ron, Crown-Ikarus, Los Angeles, California 

JACKMAN, D.F., Metro Transit Operating Company, 
Vancouver, British Columbia, Canada 

JENCKE, Peter, Studiengesellschaft Nahverkehr MBH, 
Hamburg, West Germany 

JOHANSSON, Thomas, Svensk Omnibustidning, 
Johanneshov, Sweden 

KAISER, John M., Metro Transit Authority, New York, 
New York 

KALBERER, David, Metro Seattle, Seattle, Washington 
KILLEN, Susan L., Metro Seattle, Seattle, Washington 
KOONTZ, Bernard C., Washington State Department of 

Transportation, Olympia 
KRAMBLES, George, Terence J. Collins, Schaumburg, 

Illinois 
KRAVITZ, Edward N., Grumman Flxible Corp., Delaware, 

Ohio 
KREMERS, Mark P., Star Machine and Tool Co., 

Minneapolis, Minnesota 

LAIRD, Dale, Independent Canadian Transit Union, 
Vancouver, British Columbia, Canada 

LAPOINTE, Dale, Urban Transit Authority of British 
Columbia, Victoria, British Columbia, Canada 

LAWRENCE, Llew, Edmonton Transit System, Edmonton, 
Alberta, Canada 

LEARY, Ray, Gulton Industries, Inc., Plano, Texas 
LEEMBRUGGEN, L. Roy, Elroy Engineering Pty. Ltd., 

Pennant Hills, Australia 
LEIGHTON, R.D., Bob Leighton and Associates, Ltd., 

Vancouver, British Columbia, Canada 
LEVY, Dan, Greater Vancouver Regional District, 

Vancouver, British Columbia, Canada 
LILLY, Dave, Metro Seattle, Seattle, Washington 
LOPEZ, Ramon A., Urban Mass Transportation 

Administration, Washington, D.C. 
LUKE, William A., Friendship Publications, Inc., 

Spokane, Washington 
LYLE, Joe A., Southern California Rapid Transit 

District, Los Angeles, California 

MAKOFSKI, Robert A., Johns Hopkins University, 
Applied Physics Laboratory, Laurel, Maryland 

MALLORY, Ted, Metro Seattle, Seattle, Washington 
MARGRO, Thomas E., Southeastern Pennsylvania 

Transportation District, Philadelphia, 
Pennsylvania 

MARINO, John, Urban Mass Transportation 
Administration, Washington, D.C. 

MARTIN, Thomas J. , Washington Society of 
Professional Engineers, Seattle, Washington 

MASON, Walter M., Tammermatic Vehicle Washers, 
Portland, Oregon 

MATOFF, Thomas G., Tri-Met, Portland, Oregqn 
MATTSEN, Dick, Metro Seattle, Seattle, Washington 
MATTY, Thomas c., Westinghouse Electric Corporation, 

West Mifflin, Pennsylvania 
MAXIN, Stuart E., Metro Seattle, Seattle, Washington 
McCULLOUGH, Ramsey, Bob Leighton and Associates, 

Ltd., Vancouver, British Columbia, Canada 
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McGEAN, Thomas J., Annandale, Virginia 
McINTYRE, Angus, Metro Transit Operating Company, 

Vancouver, British Columbia, Canada 
MEAD, George E., Metro Citizens Transit Advisory, 

Bellevue, Washington 
MOORE, Denny, Public Transit Division, Oregon 

Department of Transportation, Salem 
MORALES, Leo, Metro Seattle, Seattle, Washington 
MORGAN, Steve, University of Washington, Portland, 

Oregon 
MOSBACHER, Richard, ZF of North America Inc., 

Northbrook, Illinois 
MOY, Knox, Bob Leighton and Associates, Ltd., 

Vancouver, British Columbia, Canada 

NATVIG, Carl, San Francisco Municipal Railway, San 
Francisco, California 

NEIR, Bob, Metro Seattle, Seattle, Washington 
NEITMAN, Robert L., Miami Valley Regional 

Transportation Authority, Dayton, Ohio 
NEUMANN, Dale S., Metro Seattle, Seattle, Washington 
NIELSEN, Rober-t S., Washington State Department of 

Transportation, Olympia 

PARKINSON, Tom E., Urban Transit Authority, 
Vancouver, British Columbia, Canada 

PENN, John F., Westinghouse Electric Corporation, 
Oak Brook, Illinois 

PERSSON, Bo, National Swedish Envir9nmental 
Protection Board, Solna, Sweden 

PETERSON, Neil, Metro Seattle, Seattle, Washington 
PICKETT, George E., M.A.N. Truck and Bus 

Corporation, Southfield, Michigan 
POIRIER, Henry, Flyer Industries, Ltd., Winnipeg, 

Manitoba, Canada 
POLAN!, Ray, Citizens for Better Transit, Portland, 

Oregon 
POON, Christopher S., Ministry of Transportation and 

Communication, Toronto, Ontario, Canada 
POWELL, Robert c., Metro Seattle, Seattle, Washington 
PULLIN, Melvin A., GMC Truck and Coach Division, 

Pontiac, Michigan 

QUINTIN, Jr., Walter P., San Francisco, California 

RACZ, Andy, Crown-Ikarus, Los Angeles, California 
RICE, Constance, Metro Seattle, Seattle, Washington 
RIDGLEY, John E., Urban Mass Transportation 

Administration, Washington, D.C. 
ROBERTS, Dave, Greater Vancouver Regional District, 

Vancouver, British Columbia, Canada 
ROBINSON, Lloyd, Holden and Associates, Juneau, 

Alaska 
ROSCHLAU, Michael, Greater Vancouver Regional 

District, Vancouver, British Columbia, Canada 
ROSEN, Stanley B., Chase, Rosen and Wallace, Inc., 

Alexandria, Virginia 

SANDERS, T.D., Westinghouse Transportation Division, 
Emeryville, California 

SARNO, Galen, San Francisco Public Utilities 
Commission, San Francisco, California 

SCHWARTZ, Arthur, Chase, Rosen and Wallace, Inc., 
Alexandria, Virginia 

SEELYE, Richard B., Metro Seattle, Seattle, 
Washington 

SERRES, Bill, Metro Seattle, Seattle, Washington 
SHARAR, Mike, Metro Seattle, Seattle, Washington 
SHEA, Ray, Metro Seattle, Seattle, Washington 
SIDDIQ, Ashraf M., Kaiser Engineers, Oakland, 

California 
SIEMENS, Werner H., Kaiser Engineers, Oakland, 

California 
SINYAK, Alexander, Southeastern Pennsylvania 

Transportation Authority, Philadelphia, 
Pennsylvania 
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SLAVONIA, Robert A., Westinghouse Transportation, 
West Mifflin, Pennsylvania 

SMITH, Clayton T., Brown-Boveri TRM Industries, 
Inc., Lachine, Quebec, Canada 

SMITH, George L., Washington State Department of 
Transportation, Olympia 

SOFFER, Jacques, Alsthom Atlantique, New York, New 
York 

STAYER, Jeff A., Westinghouse Transportation 
Division, West Mifflin, Pennsylvania 

STEWART, sue, Metro Seattle, Seattle, Washington 
STOEHR, Bob, Metro Seattle, Seattle, Washington 
STRAUS, Peter, MuniciPal Railway, City and County of 

San Francisco, San Francisco, California 
STROHECKER, Robert F., Garrett AiResearch 

Manufacturing Co., Torrance, California 
STROMBOM, Cathy, Puget Sound Council of Governments, 

Seattle, Washington 
SUNDSTROM, Larry, Metro Seattle, Seattle, Washington 
SWARTZ, George E., Swartz Engineering Co., Lynnwood, 

California 

THOMAS, Kenneth M., Inductran Corp., Berkeley, 
California 

TOBER, Ron, Metro Seattle, Seattle, Washington 

UENO, Akio, Metro Seattle, Seattle, Washington 

VAN NESS, E.E., Washington Society of Professional 
Engineers, Seattle, Washington 

VOLLENWYDER, Kurt, Brown-Boveri TRM Industries, 
Inc., Lachine, Quebec, Canada 

VORIS, Michael, Seattle, Washington 
VUMBACO, Brenda J., Transportation Research Board, 

Washington, D.C. 
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WALSH, Rick, Metro Seattle, Seattle, Washington 
WEINSTEIN, Charles, Garrett AiResearch Manufacturing 

Co., Torrance, California 
WENNING, Paul A., Toronto Transit Commission, 

Toronto, Ontario, Canada 
WERTZ, Alonzo, Tri-Met, Portland, Oregon 
WHITE, Bob, Metro Seattle, Seattle, Washington 
WILKINS, John D., New Jersey Transit, Maplewood 
WILLIAMS, Jeanette, Metro Seattle, Seattle, 

Washington 
WOLFF, John, Metro Seattle, Seattle, Washington 

YOUNG, A.J., Ohio Brass Company, Mansfield, Ohio 
YOUNG, T.A., Ohio Brass Company, Mansfield, Ohio 
YOUNG, Walter, Gulton Industries, Inc., Plano, Texas 

ZELINKA, H., M.A.N. Truck and Bus Corporation, 
Munchen 50, West Germany 

ZIMMERMAN, Gary, Metro Seattle, Seattle, Washington 
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APPENDIX B 

Committee Members 
CHAIRMAN 

MAKOFSKI, Robert A., Parson's Professor: born New­
port Township, Pennsylvania, December 27, 1930; 
B .s. in Aeronautic Engineering, Pennsylvania 
State University, 1952; M. S. in Aeronautic 
Engineering, University of Virginia, 1956; Aero­
nautical Research Scientist, National Advisory 
Committee on Aeronautics (NASA); Supervisor of 
Transportation Technology Group; Manager of the 
Urban Transportation Program1 Coordinator of 
Energy and Transportation, Johns Hopkins Univer­
sity Center for Metropolitan Planning and Re­
search; Williams. Parson's Professor, 1980-1981, 
Department of Geography and Environmental Engi­
neering, Johns Hopkins University; author of 
several publications on urban transportation 
topics; Chairman, Transportation Research Board's 
Committee on New Transportation Systems Tech­
nology. 

MEMBERS 

AURELIUS, John P., Engineer-Systems; born New Bruns­
wick, New Jersey, March 3, 1934; B.S. in Electri­
cal Engineering, Massachusetts Institute of Tech­
nology and Bridgeport Engineering Institute; 
Project Engineer, Transit Technology at Metro­
Seattle; Engineering Systems, New Jersey Transit. 

BOWERMAN-DAVIES, John, Director of Planning and 
Strategy; born Riddlesdown Purley, Surrey, Eng­
land, October 31, 1947; Fellow of the Institute 
of Charted Accountants in England and Wales, 
Whitgift School, Croydon, England, 19661 Auditor, 
Josolyne, Layton Bennett and Company, 1966-1973; 
Senior Auditor, Price Waterhouse and Company, 
1972-1974; Chief Accountant, AMP Italia S.P.A., 
1974-1976; Area Sales Manager, IVECO B.v., 1976-
1980; Director of Planning and Strategy, Mack 
Trucks, Inc., 1980-present. 

KRAMBLES, George, Executive Advisor; born Chicago, 
Illinois, March 11, 1915; University of Illinois, 
B.S. in Railway Electrical Engineering, 1937; 
Indiana Railroad, 1937; Chicago Rapid Transit 
Company, 1937; General Manager, Chicago Rapid 
Transit Company, 1976; Executive Director, 
Chicago Rapid Transit Company, 1978; Executive 
Advisor, Terence J. Collins Associates, Inc., 
1980-present. 

MATOFF, Thomas G., Director1 born San Francisco, 
California, December 4, 1947; B.A. Geography, 
University of California, 1970; Master of City 
Planning, University of California, Berkeley, 
1972; Student Intern, California State Business 
and Transportation Agency, January 1969-March 
1969; Director, Assistant Director, University 
Transportation Systems, 1967-1970; Student Assis­
tant, Richmond Model Cities Transportation 
Program, March 1981; Assistant Transportation 
Planner IV, San Francisco Municipal Railway, 
1975-1977; Director of Planning, Acting Director 
of Planning, San Francisco Municipal Railway 
1977-April 1980; Director of Service Planning, 
Tri-County Metropolitan Transportation District 
of Oregon, May 1980-present. 

MAXIN, Stuart E., Manager; born Sumner, Washington, 
June 12, 1924; B.A. Park College, Parkville, Mis­
souri; M.A. Seattle University; Commander, u.s. 
Army Pacific Security Region 1967-1968; Chief, 
U.S. Army Organization and Equipment Division, 
1970-1973; Project Manager, Municipality of Met­
ropolitan Seattle, 1975-present. 

McGEAN, Thomas J., Principal; born U.S.A., April 8, 
1937; B.M.E., New York University, 1959; M.S. 
California Institute of Technology, 1960; Bell 
Telephone Laboratories Communications Development 
Training Program, 1960-1962; Principal, Lea El­
liott McGean and Company. 

PARKINSON, Tom E., Consultant; born Huddersfield, 
England, July 10, 1941; B.S. in Engineering, Uni­
versity of Liverpool, 1962; Graduate Training 
Program, Transportation Systems Department, West­
inghouse Electric Corporation, 1962-1966; Re­
search Engineer, Transportation Research Insti­
tute, Carnegie-Mellon University, 1966-1967; 
Senior Research Fellow, Tra.nsportation Studies , 
University College of Swansea, 1967-1968; Senior 
Transportation Analyst, Chief of system Develop­
ment, Research Division of the Canadian Transport 
Commission, 1968-1972; Staff Consultant, Urban 
Transit Authority of British Columbia, 1975-
present. 

WILKINS, John D., Vice President; born Hornell, New 
York, September 9, 1939; B.S.C.E. Carnegie-Mellon 
University; M.B.A. University of Pittsburgh, Vice 
President, Chase, Rosen and Wallace Inc; author 
of several publications on trolley buses. 




