






Foreword 

It is impossible to imagine the building of our nation 's 
commercial and industria l strength without the ra i lroads. The 
ra il road industry has a proud tradition and it remains an 
indispensable part of our economy 

In recent years, however , t he railroad industry has fa llen on 
d if fi cult ti mes. Return on invested capital is among the lowest 
of major industries. Rail road plant and equ ipment have not 
been renewed , and deferred maintenance over the past decade 
has accumulated t o well over $5 billi on. 

Much of the re lat ive decline in railroad fre ight can be 
attributed to changes in the American economy as we ll as to 
competition from trucks, barges, and pipelines. Ra ilroad passen
ger service, in competition w ith the private automobi le, airplane, 
and bus, has suf fered even sharper declines. 

Despite its probl ems over t he last severa l decades, the rail
road industry cont inues to support an extensive network of 
track, ro ll ing stock, and anci l lary fac ilities . 

The Federal Railroad Administration (F RA) is working 
w ith t he rai lroad industry to help it recover . The FRA has been 
addressing such issues as economic regu latory const ra int s, 
federal financial assistance, taxation, compet it ion with other 
modes, revision of safet y regu lat ions, improved management of 
ra ilroad assets, and improvements in ra ilroad tech no logy. 

This book let describes one segment of F RA work - those 
programs, projects, and cont ract s w hich come under the aus
pices of the F RA Office of Research and Development . 

Federal rail road research, or iginally carr ied out in t he Office 
of High-Speed Ground T ransportation, is now the responsib i lit y 
of t he Offi ce of Research and Development of t he FRA. The 
in itia l aim of the federa l effort in fi xed-guideway technology 
was directed t oward ra il passenger service and high-speed 
ground transporta t ion, including such unique deve lopments as 
air-cushion vehicles and magnetic-levitat ion veh icles. Since t hat 
t ime, F RA's technolog ical research has been redi rected to focus 
more sharply on near-t erm convent iona l railroad issues and 
prob lems. FRA conti nues to place the highest priority on 
safety -re lated research . 

Working closel y with the rail road industry, the FRA has 
structu red it s R& D program to develop new technolog ies and 
techniques t o so lve near-term prob lems, t o coord inate its re
search w ith ot her groups investigat ing t he same problem, t o 
work w ith t he ra i lroads to put the new technology in pract ice, 
and to develop a forum for t he exchange of ideas and informa
t ion between those performing research and those using the 
results of t hat research . 

This directory is present ed in t he interest of informat ion 
exchange. If any quest ions, comments, o r suggesti ons come to 
mind while read ing it, please do not hesitate t o ca l l the techni
ca l contacts listed, or write t hem at the fo llow ing add ress 

U S Depart ment of Transportation 
Federal Railroad Administrat ion 
Office of Research and Development 
400 7th St ., S.W. 
Washington DC 20590 







Introduction 

The FRA's Research and Development program has as its 
goals near-term improvements in products and processes which 
would enhance safety, improvements in the economic viability 
and efficiency of the Nation's railroad operations, and re
duction of adverse environmental effects of railroad operations. 

The Office of Research and Development has responsibility 
for three major programs: 1) Track, Equipment and Personnel 
Safety, 2) Railroad Operational Improvements, and 3) Improved 
Passenger Systems. 

The Track, Equipment, and Personnel Safety Program is 
aimed at reducing the number and severity of railroad-related 
accidents. In turn, much of the effort of this program has been 
to conduct research and development to study the causes of 
accidents and to improve rail tracks, rolling stock, wayside 
signals, inspection techniques, crew operations and safety, and 
grade crossing protection systems. 

The Railroad Operational Improvement Program is aimed at 
improving freight classi fication and switching yards, promoting 
the exchange of technology and informat ion between railroad 
companies, improving intermodal equipment, facil i ties and 
operations, and conserving energy. 

The Improved Passenger Systems Program is designed to 
emphasize train technology and subsystem development in
cluding equipment reliability improvements and techniques for 
reducing trip time, together with feasibility studies on adopting 
the radial axle concept to electrically powered vehicles and on 
incorporating a tilt body arrangement. The program is also in
vestigating the use of chopper propulsion systems for electric 
locomotives and is putting a rail bus into revenue service to test 
the feasibility of this new self-propelled passenger vehicle. 

A detailed discussion of the three program areas of the 
Office of Research and Development fo llows. Included in each 
discussion is a description of each subprogram, project and its 
re lated contracts and pub licat ions. 












































































































































































































































































































































































































