


03903

TA
1207
46



As part of its ongoing commitment to the concept of
technology sharing, the U.S. Department of Transportation
has initiated a series of publications on transportation topics
which focus on a variety of subject areas. The current title in
this series, People Mover Profile, has been prepared by the
Department’s Office of Technology Sharing in cooperation
with the Office of Research and Development, Urban Mass
Transportation Administration (UMTA).

This publication acquaints readers with the subject of
people movers in conjunction with UMTA’s Downtown
People Mover (DPM) Project. The project’s aim is 1o demon-
strate the benefits of fully automated people mover systems
in downtown urban areas. To date, peopie movers, installed
in controlled environments such as airports and recreation
parks, have demonstrated that they are proven operational
systems. The DPM Project will demonstrate the feasibility of
installing a people mover system in the harsher and more de-
manding environment of our downtown urban areas. The text
of the UMTA news release announcing the demonstration
project and more detailed information about the project are
included as supplementary material.

This profile is divided into three sections. The first, a
narrative overview, briefly discusses the subject of people
movers. The second section consists of detailed technical
data and photographs of manufacturers and suppliers of
existing people mover systems. The third section, the sup-
plementary material, contains a glossary of terms used in this
document in addition to the aforementioned UMTA DPM
Project material.

Technical data in this profile were obtained from the
people mover manufacturers and suppliers who are respon-
sible for its accuracy. Appreciation is extended to these firms
for their cooperation in providing the data.
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What s a People Mover?

The term people mover refers to one of the three cate-

gories of a transportation system called Automated Guideway
Transit (AGT). AGT systems consist of driverless vehicles
which operate over exclusive guideways. The guideways can
be tocated on elevated structures, at street level, or betow
ground. The three categories of AGT systems are: shuttle
and loop transit (more commonly called people movers),
group rapid transit, and personal rapid transit.
A people mover or shuttle and loop
transit (SLT) system is the simplest
type of AGT system. The vehicles in
this system may be of various sizes and
travel on a fixed path which may have
provision for several stations, but few
or no switches. Vehicles may travel as
single units or coupled together as
trains to accommodate heavier pas-
senger flows. In a shuttle system ve-
hicles move back and forth over a
single guideway while in loop transit
they move over a closed path. There
are numerous shuttle and loop transit
systems currently in operation. (See
individual system descriptions pages 9
to 25).

Although this profile and the UMTA Downtown People
Mover Project are mainly concerned with shuttle and loop
type people movers, descriptions of the other two categories
are included in order to better define the relationships among
the three categories.

Shuttle Transit

Loop Transit

Group Rapid Transit (GRT) differs from shuttle and
loop systems in network and operational complexity since it
is designed more to serve groups of travellers with similar
origins and destinations. For this reason, group rapid transit
has switching capabilities which allow for branch routes, and
off-line stations so that vehicles on the main line are not de-
layed by those waiting at stations. There are two examples of
GRT systems currently in public use. (Again refer to indi-
vidual system descriptions.)

Personal Rapid Transit (PRT) systems are characterized
by small vehicles, usually carrying less than six people travel-
ing together by choice. The headway, or time interval be-
tween the arrival of successive vehicles, is very short (usually
less than three seconds), and the guideways are smaller and
less obtrusive than SLT or GRT. Pians for PRT systems call
for a broad range of service policies and require a high degree
of technical sophistication. To date, there are no PRT sys-
tems in public use.

Despite the differences in physical arrangement and
complexity of the three AGT categories, there are two im-
portant features which are common to all:

1. Vehicles travel on an exclusive guideway; their own

permanent right-of-way.

2. Vehicles are operated automatically; there is no

driver on board the vehicle.












Where are People Movers Currently in Operation?

There are 20 installations currently in public use which
utilize people mover technology. The systems at these instal-
lations were designed either for travel within a well-defined
activity area or between two major activity centers. As a
result, these installations are predominatly located in recre-
ation parks and airports, as detailed below:

Tvne of | neatian Niimher nf Inetallatinne

Recreation rarks [
Airports 6
Hospital Complex 1
Shopping Center 1
University Community 1

Associated with each of the existing installations is a
system manufacturer or supplier. UMTA’s intention in its
Downtown People Mover Project is to make use of existing
people mover technologies with minimum modifications for
installation in a downtown area. Therefore, the eight system
suppliers, listed below with their installation sites, are eligible
to participate in the DPM project.*

*The Otis Transportation Technology Division system for Duke Univer-
sity will become eligible to participate in the DPM project upon produc-
tion equipment’s successful completion of a 30-day Qualification Test
in simulated operation, under UMTA observation (anticipated during

the summer of 1977).

8

Compbanv

Boeing
DEMAG/MBB
Ford

Rohr
Universal Mobility

Vought
Walt Disney CTS

Westinghouse

Inectallatinn Clenn

Morgantown, WV
Ziegenhain, West Germany

Dearborn, Ml
Windsor Locks, CT

Houston, TX

Richmond, VA
Cincinnati, OH
Charlotte, NC

Los Angeles, CA
Sacramento, CA
Hershey, PA
Montreal, Canada
Fuji Highland, Japan
Irving, TX

Anaheim, CA
Orlando, FL

Seattle - Tacoma Airport, WA
Tampa, FL
Williamsburg, VA
Miami, FL






FOST UTTICE BOX SYYY
Seattle, Washington 98124

The Boeing Company is the system manager for the
public demonstration project at Morgantown, West Virginia.
This installation connects various campuses of the University
of West Virginia with 2.2 miles of double guideways over
which a total of 45 vehicles operate. The design capacity of
each vehicle is 21 passengers and the maximum ride time be-
tween any two successive stations is approximately five
minutes. The Morgantown System presently has a maximum
one-way capacity of b040 passengers per hour with a future
capacity of twice that amount.
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dimensions: | 15.50 ft
w 6.67 ft
h 8.75 ft
empty weight 8600 Ibs
body material fiberglass
design capacity seat 8
stand 13
doorway: h 73 in.
w 38 in.
propulsion 3eccioitcary station type - multi-channel off-line
r
: station spaci 1.3 mil
power collection guideway . P mg. miies
power rails, station dwell time - 20 sec
two collectors guideway material - reinforced concrete
per vehicle min. turn radius 30 ft

suspension

air bag dampers,

pneumatic tires

switching
technique

on-board steering
mechanism


















rosLuiince Box 8/8

Chula Vista, California 92012

Rohr Industries designed the P Series Monotrain for use

in low-volume passenger transportation over short distances.
The system consists of small, lightweight vehicles grouped
in trains travelling over exclusive guideway lanes. The Houston
Intercontinental Airport installation carries passengers be-
tween eight different on-line stations in six 3-car trains which
travel along a closed-loop guideway approximately one mile
in length. The design capacity of the system approaches 2100
passengers per hour per direction (pphpd), but three times
the present number of trains are required to achieve this

figure.
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dimensions: |

(3-car train) w
h

empty weight

body material
design capacity

doorway: h
w
propulsion

power collection

suspension

40.0 ft

5.0 ft

7.5 ft
7200 lbs/car
fiberglass
seat ©
stand 6
78 in.
48 in.
continuous duty
cycle DC electric
AC rails on guideway
collectors on fead car
air bag springs,
pneumatic tires

station type
station spacing
station dwell time
guideway material

min turn radius
switching technique

on-line

300 to 600 ft

20 to 40 sec
aluminum guideway
on concrete running
surface

145 ft

moveable guidebeams












Fost UTTice Box 9907

Dallas, Texas 75222

The Vought Corporation designed and constructed the
“Airtrans’’ system at the Dallas - Forth Worth International
Airport. It is the most extensive system network of its kind
with 13 miles of reinforced concrete guideways, b3 on- and
off-line stations, 51 passenger vehicles each capable of carry-
ing 40 passengers, and 17 utility vehicles. The fully automated
operation has the capability to provide 18-second headways
giving a maximum line capacity of 12,000 passengers per hour
per direction (pphpd) at speeds up to 19 mph. Average trip
time between any two successive stations is around eight
minutes: the longest passenger trips require about 20 minutes.

dimensions: |
w
h

empty weight

body material
design capacity

doorway: h
w
propulsion
power collection
suspension

20

21.0 ft
7.0 ft
10.0 ft
14000 ibs
fiberglass
seat 16
stand 24

76 in.
54 in.

DC rotary electric
articulated brushes

air bag dampers,
foam filled tires

station type

station spacing
station dwell time
guideway material
min turn radius
switching technique

on-line and off-line
0.34 miles

18 sec

reinforced concrete
100 ft

mechanical switch on
guideway












| ransportation wivision
2001 Lebanon Road
West Mifflin, Pennsylvania 15122

The Westinghouse “Transit Expressway’ utilizes rela-
tively large capacity vehicles travelling along steel and con-
crete guideway sections. The vehicles are capable of speeds
up to 30 mph with 100-second headways giving a maximum
system line capacity of 7344 passengers per hour per direc-
tion (pphpd). Each of the four installations currently in
operation have from two to twelve vehicles operating on
guideways ranging from 0.5 miles to 1.7 miles in length. The
system at Seattle - Tacoma Airport also has an automatic
coupling and uncoupling capability.

dimensions: |- - 37.0 ft
w - 9.3 ft
h - 11.0 ft
empty weight - 27500 Ibs
body material - aluminum, steel
design capacity - seat 12
stand 90
{Operational configurations vary)
doorway: h - 80 in.
w - 84 in.
propulsion - series-wound DC

traction, phase
control rectifier

power collection - power rails on guideway,
collector shoes on vehicle
suspension - air/taper leaf springs

24

station type

station spacing
station dwell time
guideway material
min turn radius
switching technique

on-line

0.2 to 0.5 miles
20 sec

steel and concrete
75 ft

moveable guidebeam
sections






UMTA DOWNTOWN PEOPLE MOVER PROJECT

NEWS RELEASE APRIL 6, 1976

A project to demonstrate the benefits of fully auto-
mated people mover systems in urban downtown areas was
announced today by Robert E. Patricelli, Administrator of
the Department of Transportation’s Urban Mass Transpor-
tation Administration (UMTA).

Up to three cities will be chosen by UMTA in the fall of
1976 for the first public operation of Downtown People
Mover (DPM) systems.

Administrator Patricelli stated the DPM project is in-
tended to show whether relatively simple automated systems
can provide a reliable and economical solution to the local
circulation problems in congested downtown areas. ““Such
systems have proven effective in controlled environments,
such as airports,” Patricelli said. “We now want to test their
feasibility and public acceptance in the harsher and more
demanding environment of a real city.”

“We feel this project is important not only because it
will provide for the first time hard data on the cost-effective-
ness of a simple automated system,’” Patricelli said, “but also
because it responds to one of the broader program goals of
the UMTA program, that is, to support the effective economic
functioning of our central cities.”

The UMTA Administrator explained that the project
had three major policy goals:

1) to test the operatling cost savings which automated
transit systems might deliver;

2) to assess the economic impact of improved down-
town circulation systems on the central city; and

3) to test the feasibility of surface or elevated people
movers both as feeder distributors and as potential substitutes
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for certain functions now performed by more expensive fixed
guideway systems, such as subways.

The project is expected to provide operating data, plan-
ning tools, and experience for use by other communities
seeking solutions to similar problems of downtown circula-
tion. The project is also intended to demonstrate the accept-
ability of modern guideway structures and of driverless
vehicles in an urban environment.

The DPM Project is to be funded through local public
agencies from funds that are available under UMTA’s Capital
Assistance program, which will provide up to 80 percent of
the capital costs required to implement the project. Local
participation for the remaining costs must be provided by
or through the sponsoring public agency. In addition, UMTA
will  fund several research, development, and evaluation
efforts in direct support of the project.

A "letter of interest’’ addressed to the UMTA Adminis-
trator is requested by May 15, 1976, from communities in-
terested in participating in the project. These communities
must also submit by June 30, 1976, a proposal for the
project to the UMTA Office of Research and Development,
AGT Application Division.

The proposal must provide sufficient data to permit
evaluation of the merits of the proposed project, site oppor-
tunities, and the degree to which the proposed project best
fulfills the criteria set forth by UMTA (see attachment).
Based on its review of the project proposals submitted,
UMTA will then select up to three sites to perform project
engineering. The number of sites that are selected for con-
struction funding will depend on the engineering results and
the availability of funds.



Applicants seeking selection for funding Downtown
People Mover (DPM) systems must demonstrate, as a mini-
mum, the following:

1) The candidate city must be willing to select, through
a competitive procurement process, one of the existing people
mover technologies with minimum modifications to adapt it
for urban deployment. The project is not designed to develop
new technology.

2) The applicant must give assurance that, upon comple-
tion of the installation, successful testing, and initial public
operation, it will continue to operate the sytsem.

3) The proposed project should have national relevance;
i.e., it should illustrate service patterns that would be widely
applicable, show intermodal links, and generally be of a
nature that would fairly test the feasibility of urban uses of
such systems.

4) The total cost of the installation of the system, in-
cluding costs for site acquisition, preparation, and integration
should be commensurate with the anticipated benefits. Such
benefits as patronage in both peak and off-peak hours, and
attainment of local land use and community development
goals will be considered.

5) The candidate city will have to demonstrate:

a) that adequate planning for the project has been per-

formed;

b) that the project is consistent with the approved

regional transportation plan;

c) that there is support from all elements of the com-

munity that share in the responsibility for the project

and that the project has been endorsed by appropriate
local officals;

d) that adequate financial resources to fund the local

share of the capital costs of the project have been firmly

identified;

I

e) that financial resources to fund any deficits that may
result from continuing operations and maintenance of
the system have been explored,;

f) that adequate technological resources to implement
and operate the system will be provided; and

g) that the project complies with all requirements under
the Urban Mass Transportation Act of 1964, as
amended.
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The Downtown People Mover (DPM) project is one of
four elements in UMTA's integrated Automated Guideway
Transit (AGT) Program. The DPM project is tailored to take a
simple AGT system of proven technology, yet never operated
in the harsh environment of a true urban setting, and up-
grade it to an urban transit-worthy level to be deployed,
under substantial Capital Assistance grant funding, in an
urban area. Thus, the goal of the DPM project is to demon-
strate the technical and socio-economic feasibility of an
people mover or shuttle and loop transit (SLT) system when
operating in an urban environment. The objectives of the
project are:

1) To demonstrate the feasibility of a people mover
(SLT) in an urban environment.

2)  To demonstrate proven technology which, how-
ever, has only been proven at the more sheltered and benign
environments of airports or private activity centers as com-
pared to those imposed on urban transit systems.

3}  Establish that automated, relatively simple people
movers can be made sufficiently reliable and maintainable
while providing adequate service availability at affordable
costs to be a viable urban transit alternative.

4)  Establish the achievable service levels and the actual
economics of the installation and operation of an automated
urban people mover system.

b)  Establish the social acceptability of automated
transit operation and the environmental impact of modern
guideways in the urban {CBD) environment.

©6)  Thoroughly document the entire project, including
an evaluation of system performance, the social, economic,
and environmental impacts of the people mover installation,
the lessons learned from the project, and a set of guidelines

*Excerpts taken from Research and Development in New Systems and Automation

by G.J. Pastor, Associate Administrator for Research and Development, Urban
Mass Transportation Administration.
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and procedures that could be emulated by other potential
candidate cities.

UMTA will fund the Downtown People Mover Project
for the construction, installation, and initial start-up opera-
tions of a people mover system in an urban environment. The
system will be completely automated and capable of a 24-
hour daily operation.

The three other components of UMTA's AGT program
are:
AGT Socio-economic Studies,
AGT Technology Program,
Advanced Group Rapid Transit (GRT) System
The AGT Socio-economic Studies and the AGT Tech-
nology Program cover the spectrum of AGT from SLT to
PRT and they also have relevance to conventional transit.
The former addresses market studies; requirement applica-
tions, assessment of the operational, technical, and economic
performance of existing AGT systems; comparative analyses
of AGT and conventional systems for different applications
at different service levels. The latter addresses the critical
technologies, subsystems and components, cost reduction,
reliability, and service improvements, as well as development
of guidelines and verified technical data for planners.

The Advanced GRT (formerly High Performance PRT)
System Development is a longer-term R&D project to develop
a GRT system with far superior service capabilities above the
existing GRT's. It is expected that this will open up many
additional potential applications to this form of AGT system.

UMTA’s R&D program in AGT is directed toward pro-
viding an empirical and analytical foundation for sound deci-



sion making and successful deptoyment of AGT systems. The
broad objectives of the AGT program are as follows:

Determine service requirements which AGT sys-
tems (existing, developmental, and hypothetical)
must satisfy;

Identify the range of transit applications for which
AGT systems are particularly suitable;

Establish service characteristics and costs of exist-
ing and developmental AGT systems and determine
the social and economic factors affecting their
acceptance as a form of urban transportation;

Solve critical technical problems of control, safety,
reliability, and maintainability common to a variety
of AGT systems;

Design, develop, and test improved AGT systems
and components to reduce capital and operating
costs, improve performance and public acceptance,
and ensure successful urban installation with rela-
tively low risk; and

Provide design information, procedures, specifica-
tions, and socio-economic data readily usable by
planners, manufacturers, and potential operators
of AGT systems.

29



emergency egress

emergency stop

empty weight

guideway

level of service
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in an emergency situation, the method(s)
by which passengers can evacuate a vehicle
and proceed to a safe location

the distance required by a vehicle to come
to a complete stop from maximum
velocity

the weight of the individual vehicle with-
out any passengers or cargo

the surface or track, and the construction
supporting it, in or upon which vehicles
travel

multidimensional characteristics of the
transportation service provided, indicating
the quality and quantity of service; di-
vided into quantifiable elements (e.qg.,
travel time, travel cost, number of trans-
fers, etc.) and those which are difficult
to quantify (e.g., comfort, modal attrac-
tiveness, etc.)

linear induction motor

maximum grade

maximum line capacity
{In this document
expressed as pphpd -
passengers per hour

per direction)

minimum turning radius

a type of electric motor in which the
primary winding induces a current in the
secondary, thus producing a magnetic
field in opposition to that of the primary.
One magnetic field is placed aboard the
vehicle and the other fixed to the guide-
way

the maximum incline that the vehicle is
able to negotiate under normal system
constraints, expressed in percent

the theoretical maximum number of pas-
sengers a given system is able to carry
past a fixed point in unit time assuming
no station or intersection constraints

the minimum radius of horizontal guide-
way curvature that the vehicle or train is
able to negotiate under normal system
constraints



normal acceleration

normal deceleration

off-line station

on-board switching

on-guideway switching

on-line station

right-of-way

the rate of increase in velocity that the
vehicle experiences in regular operation

the rate of decrease in velocity that the
vehicle experiences in regular operation

a transit station removed from the main
line so that vehicular flow on the main
line is not impeded

the mechanisms which cause the vehicle
to switch from one guideway path to
another are mounted on the vehicle, not
on the guideway

the mechanisms which cause the vehicle
to switch from one guideway path to
another are mounted on or in the guide-
way itself

a transit station located on the main line

that land or other space upon which a
guideway (including station, terminals,
etc.) is placed, including areas required
for safe, efficient operation

series motor

station dwell time

traction motor

train

vehicle design capacity

type of electric motor in which the field
coils are connected in series with the
motor armature

the length of time a vehicle remains
stopped at a station or terminal for the
purpose of passenger boarding and a-
lighting

an electric propulsion motor used for
exerting tractive force through the wheels
of the vehicle

two or more transit vehicles physically
connected and operated as a unit

the maximum number of passengers that
the vehicle is designed to accommodate
comfortably {Capacity = number of seats
+ [Net Floor Space ~ 2.5 2 for stand-
ees])
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Publications issued under the U.S. Department of Transportation’s Technology Sharing Program
are designed to serve the needs of a broad cross-section of the transportation community. Recogniz-
ing, however, that user familiarity with specific topics will vary substantially, three publication
“levels” have been established--each intended to address a different l¢ | of user familiarity with a

particular topic:

Level 1: A general-interest publication, introductory in nature, designed to aid the
user in gaining basic familiarity with, and understanding of, the subject area.

Level 2: A publication providing technical and related information to augment
understanding and decision-making by managerial, planning and operating personnel.

Level 3: A highly technica r-oriented publication, specific and detailed in nature,
designed for authoritative reference by transportation technical specialists.

(THIS IS A LEVEL 1 DOCUMENT)

Information about the Department’s Technology Requests for this report and inquiries pertaining to the
Sharing Program is available from: Downtown People Mover Project should be addressed to:
Mr. R. V. (Bud) Giangrande Mr. Steven A. Barsony
Chief, Office of Program Development Director, AGT Applications Division
U. S. Department of Transportation Urban Mass Transportation Administration
Transportation Systems Center Trans Point Building
Kendall Square, Code 151 2100 2nd St. S.W.
Cambridge, MA 02142 Washington, D.C. 20590
(617) 494-2486 (202) 426-2896

NOTICE

The United States Government does not endorse products, manufacturers, or other private-sector
enterprises. Trade names, commercial, and institutional identifications appear herein solely because
they are considered essential to the object of this report. The United States Government assumes no

liability for its contents or use thereof.









