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THE WHITE HOUSE

WASHINGTON

November 9, 1976

Dear Mr. Scelzo:

This is in reply to your letter of August 31, 1976, ad-
dressed to Mr. Michael Raoul-Duval.

As I am sure you know, on September 20, UMTA announced that
nineteen cities have successfully completed the preliminary
evaluation process for the Downtown People Mover project and
are now undergoing detailed evaluation. I am sorry that the
proposal for the city of Fort Lauderdale was not among the
successful candidates.

Your interest in improving urban mass transportation is
deeply appreciated. I regret that I cannot bring you better
news.

erely,

Aitanny ———
/RMES . Cannon

Xstant to the President
for Domestic Affairs

Mr. George Scelzo

President

PRT Systems Corporation

1020 Chicago Road .l
Chicago Heights, Illinois 60411 el TR
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THE WHITE HOUSE
WASHINGTON
October 19, 1976 W :

Dear Mr. Scelzo:

This is in reply to your letter of August 31, 1976, addressed

to Mr. Mlchael Raoul-Duval , er
ALPPO Vol ol -.o-—-'____ ne ' D - e wyo )
the Downtown PeopIe Move P pProjs —Pv—tHe
Department of Transpoxrtatio DOT) Urban “MasE—frensportation

A dmind-s > on (UMTA) ” —
‘-"" - a V™ '

I have been informed by the #QT that UMTA has recently
completed its preliminary evaluation of the 38 proposals

that were received from cities throughout the country for

the DPM project. 1In this preliminary evaluation, each
proposal was reviewed for its compliance or non-compliance
with Administrator Patricelli's April 5 announced DPM criteria.
The announcement requested the potential applicants to

submit proposals demonstrating that adequate planning for

the pr ] ct had been performed, that the cost is commen-

surat h the expected benefits, and that the proposal

sufficient data to permit evaluation of the merits
e project.

As I am sure you know, on September 20, UMTA announced that
nineteen cities have successfully completed the preliminary
evaluation process and are now undergoing detailed eval-
uation. I am sorry that the proposal for the City of

Fort Lauderdale was not among the successful candidates.

Your interest in improving urban mass transportation is

deeply appreciated. I regret that I cannot bring you better
news.

Sincerely, i

James M. Cannon
Assistant to the President
for Domestic Affairs

Mr. George Scelzo

President

PRT Systems Corporation

1020 Chicago Road

Chicago Heights, Illinois 60411



OFFICE OF THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590
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MEMORANDUM FOR: Ms. Judith Richards Hope
Associate Director, Domestic Council
The White House

SUBJECT: White House referral from Judith Richards Hope to
A. B. Virkler Legate enclosing Correspondence
from Mr. George P. Scelzo regarding Downtown People
Mover Project

As indicated in your request of September 16, 1976, I am enclosing a
draft of a letter from Mr. James Cannon to Mr. George Scelzo,
President of PRT Systems Corporation.

The draft letter is in response to Mr. Scelzo's August 31, 1976
letter to Mr. Michael Raoul-Duval requesting support for the
candidacy of the City of Fort Lauderdale in UMTA's Downtown People
Mover (DPM) project. Unfortunately, the Ft. Lauderdale proposal
was not in compliance with Administrator Patricelli's April 5th
announced criteria for the project and therefore was not successful
in completing the preliminary evaluation process.

/MW@L/

A. B. Virkler Legate
Executive Secretary

Enclosures




DEPARTMENT OF TRANSPORTATION

Suggested Reply

Mr. George Scelzo

President

PRT Systems Corporation

1020 Chicago Road

Chicago Heights, I11inois 60411

Dear Mr. Scelzo:

This is in reply to your letter of August 31, 1976, addressed to guswe
~peedecesoon, Mr. Michael Raoul-Duval, which requested that he consider

supporting the candidacy of the City of Fort Lauderdale in the Downtown

People Mover (DPM) project sponsored by the Department of Transportation

(DOT) Urban Mass Transportation Administration (UMTA).

I have been informed by the DOT that UMTA has recently completed its
preliminary evaluation of the 38 proposals that were received from
cities throughout the country for the DPM project. In this preliminary
evaluation, each proposal was reviewed for its compliance or non-
compliance with Administrator Patricelli's April 5 announced DPM criteria.
The announcement requested the potential applicants to submit proposals
demonstrating that adequate planning for the project had been performed,
that the cost is commensurate with the expected benefits, and that the

proposal provides sufficient data to permit evaluation of the merits of the

project.
f»bkjb%f“%FuﬁL“”ﬂuc )

C;ﬁ#/ig'GTX:’September 20, UMTA announced that nineteen cities have successfully
3 completed the preliminary evaluation process and are now undergoing detailed

evaluation. I amsorry fpdliEeimdast that the proposal for the City of



Fort Lauderdale was not among the successful candidates.

Your interest iunrgan mas@ transportation 1sczgﬁz£QEiy-apprec1ated.

I regret that I can not bring you better news.

Sincerely,



THE WHITE HOUSE OFFICE

REFERRAL

To: Hon. A. B. Virkler Legate

Executive Secretary
Department of Transportation

PRIORITY

September 16, 1976

ACTION

1S assigned to

W77 7 S

Date:

ACTION REQUESTED

X

President’s signature.
Undersigned’s signature.

Memorandum for use as enclosure to
reply.

— Direct reply.
Furnish information copy.

Suitable acknowledgment or other
appropriate handling.

Draft reply for: James Cannon's signature

CONTROL NO.

431296
S-10

SIRS

NOTE

Prompt action is essential.
If more than 72 hours’ delay is encountered,
please telephone the undersigned immediately,

Code 1450.

Basic correspondence should be returned when
draft reply. memorandum, or comment is re-

Furnish copy of reply, if any.

quested.
For your information.
For comment.

S 1
Description: o %
S en
e G
X Letter: Telegram: Other: == i
Dir., Domestic Council ™ -
— -~

To: Mr. Michael Raoul-Duval, Assoc.
George P. Scelzo, President, PRT Systems Corp.

From:
Date: August 31, 1976
Subject: Downtown People Mover for Broward County--Fort Lauderdi?a&,Fla.
I~ 5 = <
vy .a

(Copy to remain with correspondence)

o £ 4
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PRT Systems Corporartion

Extending Man’s Control Over His Environment

P.O. BOX 156 / 1020 CHICAGO ROAD / CHICAGO HEIGHTS, ILLINOIS 60411 / 312 — 756-7090

GEORGE P. SCELZO
PRESIDENT

August 31, 1976

Mr. Michael Raoul-Duval
Associate Director

Domestic Council :
The White House &
Washington, D.C. 20500 2%

Dear Mike:

I know you are busy and working long hours to get the President elected
in November, so I will keep this letter short. I would like to suggest that
you consider the Downtown People Mover (DPM) Project, which is intended
to provide a NATIONAL DEMONSTRATION of the benefits of fully automated,
simple, shuttle and loop transit (SLT) type systems. The project will pro-
vide operating data, planning tooling and experience that other cities can
emulate in solving their transportation needs for downtown transportation
systems,

Broward County and Fort Lauderdale, Florida for over two years have
filed various type applications with UMTA to implement a (DPM) in the new,
revitalized downtown area. Attached is the Fort Lauderdale proposal sub-
mitted in June 1976, which covers the entire project, including the lowest
cost budget (8.5 Million Dollars) of any of the thrity-eight proposals re-
ceived by UMTA, We and the public officials of Broward County are sure
the program will be one of the three selected cities. The announcement is
to be made November 18, after the election. We think that a program of
this magnitude, both political and economic and a major domestic issue
should be part of the election campaign strategy. Florida is a key state
that the President must win., Broward County and Fort Lauderdale is a
heavy republican area. Congressman Herb Burke and Commissioners Jack
Moss, Bill Stevens and Bob Barkelew are all running for re-election. A
revitalized Broward County and Fort Landerdale means jobs and economic
stability. The Downtown People Mover is a key to this program. These
public officials are pushing hard for this project. It certainly would be a
big boost to the area if the President on a campaign swing through Broward

Affiliates: The Frankiin Institute Research Laboratories (Philadelphia) e Herbert Morris, Ltd. (England)
Offices: New York ® London ] Paris L] Johannesburg ° Montreal



County would announce this program,

If the above information makes sense and we think it does, we would
like to meet with you to discuss in more detail the impact of this project.

Look forward to your reply.

Very truly yours,

GPS/ck
Enclosure

cc Commissioner Jack Moss



Chicago Department of Public Works 3 ticLean
121 North LaSalle Street, Room 406 LI a

Chicago, lllinois 60602 Egemen
Lustig
Petzold
Burger
. : ey MB/me
‘T0: File August 10, 1976

FROM: Marsden H. Burger

SUBJECT: Inspection of Automated Transit Facilities
J

On_two occqsions this year while on private trips I have had the
opportgnity to visit three of the major automated transit installations in
the United States; UMTA's demonstration at Morgantown West Virginia,

Air Trang at Dallas - Ft. Worth Air?ort. and PRT System's Astroglide/Braniff
International's Jetrail at Love Field in Dallas.

The basic findings of the visits were that all of the systems appeared
to be capable of providing a high level of service. With the exception of
Morgantown, all-the systems were observed to function at the level to which
they were designed. '

One of the most interesting observations was the difference in the cost
and complexity of the three operations. Morgantown - 15 million per mile
of one-way operations, Air Trans = 5 million per mile of one-way operation, and
Jetrail = 1 million per mile of one=way operation.i The complexity of the three
operations varied directly with the costs, but basic service levels remained
constant.

Air Trans:

The Air Trans installation at the Dallas = Ft. Worth Airport is
unquestionably the most ambitious and elaborate automated transit system in
the world in revenue service. )

v

It consists of: ' _
13.7 miles of one-way guideway,
55 Stations $14 passenger, 14 employee, 27 baggage and other)

: 68 Vehicles (51 passenger vehicles 40 passengers each,

L A7 utility),
; 74 Switches. 1

The system operates with a number of overlapping routes and utiiizes —
a block signal system of control 'that is monitored by a computer. o
Morgantown:

The Morgantown automated transit demonstration project is one of the most

famous in the country. While not as large as the Air Trans ‘installation, its
high cost has brought it considerable notoriety.

e This specific system is now for sale by Branift and they are
25king 1.5 million as is for approximately 1.5 miles of guidoway. PRI systems
ze alen marketing tha maglav varsion of this system for 3 willion/mile.



It consists of:
4.4 miles of one-way guideway,
45 vehicles (all passenger - 8 seated, 13 standing),
3 stations (1 off line, 2 end of line loop stations).

The system operates in a scheduled (or route) mode and a demand mode.
The scheduled mode is similar to the Air Trans system whereas the demand mode
allows the passenger to select his destination. With only three stations at
this time, the demand mode has Tittle practical value other than for testing
purposes.

Braniff - Jetrail/PRT systems-Astroglide: (Braniff/PRT)

This system is not as well known as the two others, but has importance
in the Chicago area as it is the proto type for the "Mono Rail" as proposed
by citizens in the southwest suburban areas.

It consists of:
1.6 miles of one-way guideway,
10 vehicles (14 passenger, 6 seated, 8 standing)
3 stations (2 end-of-line with off-1ine capabilities and
1 on line). {

The vehicles on the original Braniff - Jetrail are suspended below a
single rail. The "rail" is in the form of an I-beam, and the vehicle is
propelled by drive and support wheels riding on the I-beam flanges. The
system is no longer used for passengers as the airline closed its operation at
Love Field. It is now being used by PRT Systems to test its Astroglide, a
magnetic levitated linear motor powered version of the system. In this form,

the Tinear motor reacts with the bottom of the I-beam providing both propulsion -

and most of the support of the vehicle.

Vehicle Characteristics:

The Air Trans vehicle has a maximum capacity of 40 passengers (16 seats,
24 standing) and can be trained into two car units. The Morgantown and
Braniff/PRT systems are both designed for single car operation. Morgantown
vehicles hold 21 passengers (8 seated, 13 standing) and the Braniff/PRT
system holds 14, (6 seated and 8 standing). ’ {

A11 the vehicles loaded with no difference in elevation between the
platform and vehicle floor. No problems were experienced with the vehicle
docking on the Morgantown or Airtrans system. Some difficulty was experienced
on the Braniff/PRT system. At one of the stops the vehicle stopped short
of the exit door by about a foot. The system has been out of servige and
this appeared to be a problem that would be taken care of by preparing the
system for operation.



The noise level within the vehicle was low on all the systems. The
maglev vehicle which has been temporarily converted as a demonstration vehicle
had a hum that came from the temporarily installed electronic control in the
vehicle. This hum will probably be eliminated when the electronics are
permanently attached to the outside of the vehicle and cushioned against
vibration. At the time when the maglev motors were reduced in power, the
vehicle was completely silent. This would happen when the vehicle would be
slowing down and the let-up of power would stop the hum and vibration. When
the electronics are properly installed, it would be expected that the entire
ride would be close to the silent portions on the observed trip.

The noise produced by the Morgantown and Air Trans vehicles compares with
a standard passenger car. - The Morgantown vehicle was the louder of the two.

The Air Trans vehicle had a maximum speed of 17 miles per hour whereas
the Morgantown vehicle hit speeds of 30 mph and the Braniff/PRT maglev
vehicle hit speeds of 25-30 mph. The difference in speed and the size of
the vehicles accounted for most of the differences in ride quality between
the vehicles. Air Trans was the most comfortable of the three. With twice
the wheel base and half the speed, this is to be expected. Between the
Morgantown vehicle and the Braniff/PRT, the ride was quite similar. Slight
jostling was experienced on both vehicles in turns.

The Braniff/PRT vehicle gave a stabler ride on the straight sections of
the guideway than the Morgantown vehicle, but both were very good. The
effects that the wind might play on the ride in both of these smaller vehicles
was not experienced as the weather conditions at both locations were good.

The Braniff/PRT vehicle has an estimated top speed oi" 60 mph. This
speed is not used at Dallas because such speeds were not needed in the original
design of the guideway.

The loading platforms for the Braniff/PRT and Air Trans systems were
similar to that of an elevator. They had an enclosed waiting area with a
double door system that only opened when a vehicle was at the platform.

The Morgantown system was much the same as the CTA's with the platform open.

Guideway Structure:

The three guideways differed greatly. The Morgantown and Air
Trans systems supported the vehicles above the guideway, like an
elevated roadway, whereas the Braniff/PRT system was suspended be]ow
a single I-beam structure. The Morgantown structure was massive as is
shown in figure 1 as it passes over a city street. The structure is far larger



than what is needed. It had been started without knowing the size of the
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Morgantown's Walnut Street Station

Figure 1.
vehicle to be utilized and seems designed for the safety requirements for
the largest vehicles being considered. The Air Trans guideways are far
lighter, figure 2. While they were cheaper to construct, Air Trans has

r

Figure 2. Air Trans's Guideway on Right and Center, Compared to
Highway Bridge on Left. ' S '
{



experienced difficulties with shifts and settling and feel they would experience
considerable trouble if they were in a more northern climate. Also special
consideration had to be given to vehicle slipping at both Air Trans and Morgantown
operations. At Air Trans, wear spots developed at points where the vehicles
applied power, requiring the installation of traction strips for better control.

Morgantown had to install track heaters to handle the problem of ice
and snow.

The guideway structure of the 8ran1ff/PRT system is a suspended I-beam
(see figure 3? This is a system that doesn't experience problems of ice, snow,
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Figure 3. Braniff/PRT at Right of Highway

or wear because the power is not transmitted through traction wheels. The maglev
suspension and power react to the I-beam giving the vehicle positive control in
inclement weather. As the vehicle is suspended under the guideway from a small
fulcrum, there is some problem with wind loading, but this wasn't experienced.

A1l of these systems should receive consideration in future transit
planning in the City of Chicago. While none of these systems have the
capabilities necessary for application as a major conmuter transit leg, they
may have good application as: feeders for major transit lines, connecting
Tinks to the major tourist attractions along the lakefront and the loop
3§ﬁhin the south area, or a possible 1ink between a revitalized Midway and

are. :
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While these are three of the existing systems, there are a number of
other new systems in advanced stages of development that could also be
considered in any future alternative planning. These systems offer tremendous
possibilities of cost savings especially in the area of long term operating
costs. While these systems are not an answer to all transportation problems
as many of the proponents for automated transit have claimed, with good planning
and engineering analysis by the City these systems may be able to ease specific
transportation problems in the near future.

- //
; Marsden H. Bu?ger fz



PRT sysTems coRPORATION/FRANKLIN INSTITUTE
RESEARCH LABORATORIES/LINEAR MOTORS, LTD.

TRANSIT NOW FOR TOMORROW

g

ASTR

INNOVATIVE MONORAIL AUTOMATIC MAGLEV TRANSIT SYSTEMS

Your Magic Carpet OVER The City



PRT Systems Corporation has committed entire
resources and pioneering transportation experience
to expand transit technology with innovative
monorail and ground-level systems. We have com-
bined talents with the Franklin Institute Research
Laboratories and Linear Motors Ltd., to develop
the most technologically advanced computerized
and pollution-free system incorporating scientific
advancements especially formulated for “ASTRO-
GLIDE"” -- magnetic levitation and linear motor
propulsion.

Air, noise and aesthetic pollution from all current
modes of urban transportation are far too high, de-
grading unnecessarily the quality of the urban
environment. Helping to alleviate depletion of our
nation’s energy resources was another considera-
tion in developing ASTROGLIDE. Contemporary
transportation is also characterized by deficiencies
in the areas of traffic congestion, quality of service
and the efficient use of land. In solving these pro-
blems PTR Systems Corporation uses the expertise
of the Franklin Institute, the United States’ oldest
and foremost source of innovation in scientific re-
search and engineering.

ASTROGLIDE represents the first major urban
transportation alternative to be presented to cities
within the last 50 years. People move through our
city streets at a pace slower than they did in horse
and buggy days. It costs more to collect fares than
it does to run trains and buses. The lack of ade-
quate transportation locks people into ghettos
with filth which robs them of human dignity.
More than 70% of Americans now live in urban
areas. We believe that transportstion should serve
people and not constrain them.

In this day of men on the moon, there has to be a
better way to transport people on earth. ASTRO-
GLIDE is that better way. We have combined aero-
space and computer technology with advanced
manufacturing methods to insure the highest
standards of quality for this short-run, high-
density and inexpensive mode of transportation.
ASTROGLIDE provides dramatically reduced
maintenance requirements, ease of installation,
flexibility to accomodate the conditions, ease of
expansion, and smooth and quiet pollution-free
operation.

The unique propulsion systems powered by linear
induction motor (LIM) is another innovation of
ASTROGLIDE. Use of the LIM places all power
into the overhead guideway for swift, silent,
frictionless transportation. This motor reacts di-
rectly against the steel |-beam secondary which is
also the major structural support. The LIM pro-
vides enough attractive force to virtually support
the vehicle; thus this is a simplified form of maglev
in which the wheels provide the stabilizing force
but most of the vehicle weight is supported
magnetically. There are NO moving parts in the
system. Linear Induction propulsion, devised and
perfected by Linear Motors, Ltd. of England our
European affiliate, is a revolutionary advancement
over the conventional rotary induction motor
drive system.

The adjacent illustration visualizes the two parts
of a LIM as the stator and rotor. Instead of a ro-
tating effect, or torque, being produced by the two
elements, a thrust is developed. Since the flat-end
stator windings are mounted on top of the vehicle
and the rotor is the steel I-beam guideway, the
thrust developed is continuous and the vehicle
speed can be varied. By controlling the LIM to
produce thrust in the opposite direction braking
is obtained. Because the propulsion drive and
main braking forces are not applied through wheels
or gears the noise that accompanies all convention-
al forms of transportation is eliminated.

To connect suburbs with cities, in busy downtown
shopping centers, between airline terminals or to
parking lots, or connecting university buildings,
wherever busy people need to move within major
activity centers, ASTROGLIDE (AGT) systems
will move them quickly, safely and silently. With-
out interference from automobile, pedestrian traf-
fic or any city-bound traveler, the air passenger,
shopper or student, along with baggage and books,
rides comfortably in automatically-controlled
vehicles to his preselected destination.

We are convinced, and would like to convince you,
that ASTROGLIDE is the only type of public
transportation attractive enough to persuade city-
bound motorists to leave their cars at home. We
know it will release metropolitan areas from the
twin strangleholds of pollution and congestion.
And this transit system of tomorrow is ready NOW.

Expanding Transit Technology




Extending Man's Control Over His Environment

PRT SYSTEMS CORPORATION

1020 CHICAGO ROAD
P.0. Box 156
CHICAGO HEIGHTS, ILLINOIS 60411

Tel. (312) 756-7090
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- Astroglide — the Advanced Automatic Guideway

Transit System

GEORGE P. SCELZO
PRT Systems Corporation

SYNOPSIS

This paper describes the successful application of linear induction motor (LIM) propulsion for
an operational (AGT) monorail transit system and advanced transverse flux motors (TFM) in a
people-moving overhead monorail system,

The monorail system was installed at Dallas, Texas, by Braniff International to move airline
passengers from their parking area to their terminal building. The monorail is in the form of a
continuous two-way loop approximately 1.5 miles long with three stations and six automatic
switches. There are 10 ten-passenger cars originally propelled with a system of rotary induction
motors coupled through eddy-current ciutches to differential gear boxes driving traction wheels
on the lower flanges of the I-beam overhead rail.

To .eliminate traction problems, improve reliability and reduce maintenance costs, the
propuision system has been up-graded to linear induction motors with all solid-state speed
controls. The first car to be up-graded was fitted with two 440 volt three-phase linear motors of
conventional design each rated for 350 |b thrust and a top speed of 40 mph. Speed was
controlied in a closed-loop system using variable-voltage thyristor units to vary the thrust of the
motors. This car was capable of handling more than 2300 Ib of additional payload because of
the elimination of so much mechanical hardware. This motor reacts directly against the steel
I-beam secondary which is also the major structural support. The LIM provides enough
attractive force to virtually support the vehicle; this is a simplified form of maglev in which the
wheels provide the stabilising force but most of the vehicle weight is supported magnetically.
There are no moving parts in the system.

A second car was fitted with advanced state-of-the-art transverse flux motors, capable of
speeds of more than 50 mph on power line frequency. The performance of this car is compared
with the performance of the first LIM propelled car and the original traction-wheel propelled

car. The results confirm the benefits of LIM propulsion.

Our cuiture has become very dependent on transporta-
tion. Almost everything we are accustomed to in daily
living is produced at some distance from where we live and
is made accessible through some means of transportation.
Approximately one quarter of our fuel energy is currently
expended in providing this daily circulation on which we
are relying for our food, clothing and other requirements
and to bring us to our places of employment, health,
educational and recreative facilities. Transportation, in
fulfilling the requirements of these functions, has become
the largest single user of human, land and energy resources.

As our greatest single expenditure, the reduction of -

energy used by transportation
maintenance of our society.

But can we really afford it? How long can we continue
to pay the price of urban blight, excessive gasoline
consumption and a depressed construction industry?

In this day of man on the moon, we must find better
ways to transport people on earth.

People move through our city streets at a pace slower
than they did in horse and buggy days. It costs more to
collect fares than it does to run trains and buses. The lack
of transportation locks people into ghettos with noise and
the filth which robs them of human dignity.

In the effort to improve urban environment, urban
mobility is a vital consideration. Urban transportation is,
and must be, integral to the whole national effort to
improve our cities and is, in fact, inseparable from it.
Transit not only serves the city, but shapes it. People live in
cities where they can get to and from home and work.

is necessary for the

29

Urban transportation should serve people and not constrain
them. However, contemporary transportation is character-
ised by deficiencies in the areas of urban pollution,
congestion, guality of service and the efficient use of land.
Air, noise and aesthetic pollution typical to all current
modes of urban transportation contribute to degradation of
quality of urban environment.

Office of Emergency Preparedness has recently issued a
report citing the dangers of destroying our nation’s energy.
The report states: ‘‘The nation’s limited fuel resources are
being dangerously depleted, and the United States is
becoming increasingly dependent upon foreign oil and gas
supplies”. Pointing to the energy diet of the United States,
the Office said that by 1980 energy consumption should
increase by 39% and double by 1990 what it was in 1971,
The report states that the nation’s energy gobbling can be
cut 25% in 20 years if Americans are willing to adopt motor
fuel rationing and utilise advanced technology in mass
transportation.’

With the increased use of the automobile as the primary
mode of travel, mass transit facilities have declined.
Dependency on the automobile has greatly contributed to
the blighting effects of congestion, dislocation of people
and business, and air pollution in the cities. In addition,
lack of adequate, efficient and economical public transit
limits the mobility of non-drivers. It is estimated that
nearly one-third of the urban population suffers serious
disadvantages from being served inadequately or not at all
by mass transit systems, Yet these are the people who need
public transit service the most.



These facts present treméndous opportunities for
companies engaged in urban transportation. The Astroglide
system is a demand-responsive transportation system,

Demand because the cars are small compared to trains or
buses, and because the service offered is on direct demand
from the passenger. The car waits for the man; not he for
the car. Rapid because the cars operate on elevated
guideways, free from other traffic so that even at speeds of
30 mph or less, trip time is considerably less than today’s
frustrating journeys in congested areas via car or bus.
Astroglide is fully automatic and computerised, making the
use of small cars operating at frequent intervals all day long
economically feasible. The net result is vastly improved
service at operating costs which are lower than any
conventional form of mass transit.

It is designed to move people, baggage, cargo, mail,
freight, materials and supplies on a horizontal line
efficiently and automatically. Astroglide solves the problem
of moving people and things from here to there.

The new Astroglide system (Fig 1) is far superior to the
monorail installation Braniff International has in use at
Dallas, Love Field. Completely automated, it requires no
driver. It is precisely pre-programmed to move from one
location to another, whether it is 1000 ft or 20 miles, by
pushing a button.

The Astroglide Fiberglass shell construction is light-
weight and durable. It can be operated with single cars or in
multiples. For example, an airport installation could have
passenger, baggage and cargo units incorporated into the
same system.

Astroglide is safe and reliable and provides the
long-needed missing link in transportation by combining an
economical balance of service and cost. The basic
Astroglide design has built-in back-up systems with the
ultimate in reliability and redundancy to give safe, sure
operation.

Astroglide flexibility provides the freedom to meet
existing conditions rather than change the conditions to fit
the system. The architect, designer or planner can design
the vehicle shape and configuration to suit each specific
need.

Astroglide can go up grades, down grades, above ground
or under ground. It can trave! suspended from rails or on
smooth floors. It can turn around sharp corners; as small as
a 15 ft radius or in the smooth arc of a 1500 ft radius. It
can be built over, around and through buildings. And as
natural growth requires, Astroglide systems can be
extended or modified without serious interruption to
services.

Early in 1970, Braniff International inaugurated a new
transit service at Love Field, Dallas, Texas. The system was
(Fig 2) tailored to the needs of Braniff International, and is
the only one of its type. It connected their portion of the
air terminal and a parking lot located some 4 200 ft away
from the terminal. The objective was to exploit parking
space far beyond tolerable walking distance and also to
make access to Braniff more attractive than other airlines,
It was reported that over 47% of their passengers used the
system,

The system employs a single closed loop. Switches and
sidings are incorporated at both ends of the logp for empty
vehicle storage and at one end for maintenance and
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cleaning. One terminal of the route is at a building in the

-parking lot and the other is in the terminal near the aircraft

loading gates. A single intermediate station is located on the
line to the parking lot at a point near the former baggage
retrieval area. The guideway is an overhead monorail about
8 400 ft in length located some 20 ft above grade in double
guideway configuration with loops at each end.

Vehicles normally carry up to ten passengers with six
seated and four standing, and up to fourteen with
crowding. Minimum headways are 10/20 seconds and
maximum capacity is 2 000 passengers per hour per
direction. The system has ten vehicles; each car has a total
weight of 6 000 Ib.

Maximum speed is about 15-17 mph with an average
near 13 mph. Waiting was usually brief and total travel time
was about 4-5 minutes. The overall speed surpasses that of
the automobile and bus in traffic.

Annual operating costs were $240,000 per year
including about $10,000 for power. Operating costs were
45 cents per vehicle mile, 2.5 per passenger mile. Astroglide
LIM operating costs are 30 cents per vehicle mile and
2.5 cents per passenger mile. Patronage was at least 2.5
million riders in the last year of service and at least
10,000,000 in the entire period of service.

Braniff International was very pleased with the
reliability of the system during the five-year service period.
Five employees were required to maintain the system. Two
employees were always available for emergencies but they
performed other duties unless called.

The successful operation of our country’s first
commercial monorail system has been highly publicised
during the past five years. The safety record of the system
is excellent. One incident occured under manual control
and caused only minor damage to an empty car. There were
no accidents involving passengers.

The entire fleet accumulated about 500,000 vehicle
miles per year and individual vehicles travelled about
50,000 miles per year.

However, even though this system for Braniff Inter-
national Airways in Dallas chartered a new course for
transportation, its potential for cities was not immediately
recognised by municipal governments until recently. Great
technological changes have been made in the system.
Astroglide now provides dramatically reduced maintenance
requirements, ease of installation, flexibility to accom-
modate the conditions, ease of expansion and smooth and
quite pollution-free operation.

When the system was converted to linear propulsion we
removed and discarded two rotary induction traction
motors, two eddy-current variable speed drive units, two
rear axle diferentials and four gear box assemblies for a
total weight (Fig 3} reduction of 2300 Ib, thus making
provision for five more passengers in the present 12 ft car
and provide a stretched version of the car to 17 ft in length
carrying 25 passengers. The LIM has also dramatically
increased the speed of the car from 17 mph to over
40 mph. Braking of the car is accomplished by reversing the
LIM’s thurst. Lubrication is no longer required.

The propulsion system powered by linear induction
motor (LIM) is another innovation of Astroglide. Use of the
LIM (Fig 4) places all power into the overhead guideway
for swift, silent, frictionless transportation, The motor



seacts directly against the steel I-beam secondary which is
also the major structural support. The LIM provides enough
attractive force to virtually support the vehicle; it is a
simplified form of maglev in which the wheels provide the
stabilising force but most of the vehicle weight is supported
magnetically. There are no moving parts in the system.

The advancement is apparent if you visualise the two
parts of a LIM as the stator and rotor of a conventional
motor split open and laid flat. Instead of a rotating effect,
or torque, being produced by the two elements, a thrust is
developed. Since the flat-end stator windings are mounted
on top of the vehicle and the rotor is the 10 in wide flange
(Fig5) of the enclosed guideway structure, the thrust
developed is continuous and the vehicle moves; the thrust
and vehicle speed can be varied. By controlling the LIM to
produce thrust in the opposite direction a braking effect is
obtained. Because the propulsion drive and main braking
forces are not applied through wheels or gears, the noise
that accompanies all conventional forms of transportation
is eliminated.

To connect suburbs with cities, in busy downtown
shopping centres, between airline terminals, or to parking
lots, or connecting university buildings, wherever busy
people need to move within major activity centres,
Astroglide AGT systems will move them quickly, safely and
silently. Without interference from automobile or pedes-
trian traffic, the city-bound traveller, the air passenger,
shopper or student, along with baggage and books, rides
comfortably in automatically-controlled vehicles to his
preselected destination.

General characteristics of the Astroglide system

The use of small cars (holding 10 to 25 passengers)
makes the operation of the system (Fig 6) very flexible. In
addition, the individual units are less expensive than larger
ones would be, are more easily maintained and require less
support.

The number of vehicles in a given system can be
pre-programmed to meet the existing demand and added to
as requirements increase. Waiting time is minimised if there
is an adequate number of cars standing by. When a boarding
station has a vacancy, a car is automatically dispatched to
that point whether or not there is a passenger demand at
the moment.

If a car must be removed from the system for cleaning,
checking, routine maintenance or repair, the system
continues to function with a minimum of delay. Should a
car stall for any reason, exterior warning lights automa-
tically come on to signal the monitor, and the next car on
the line is moved up to push the stalled car to the station,
The cars may be driven manually, if necessary, and all rails
have stand-by power. The car doors have a rubber-guarded
safety edge and will automatically retract if contacted by a
foreign object. The doors are locked shut when the vehicle
is in motion and an escape panel is provided in the event of
danger.

Each car is suspended on bogies which are magnetically
levitated. The car is driven by linear induction motors sized
to meet the propulsion requirements and levitation of the
car and provide redundancy in the drive system. Each car is
equipped with both torsion and automatically operated
manual brakes to assure safe stopping; and these are applied

31

instantly should an unsafe condition occur making car
collision impossible. (Fig 7.)

Operation of the system

The system, for the purpose of illustration (Fig 8), could
have ten passenger cabs and two baggage cars with three
stations having two major and one secondary stops.

The cycle includes two levels of loading capacity,
designated “low’’ and "high” level. At the start of the
cycle, six units are located at Station B, the terminal
loading lobby and four units at Station A, which is the
parking lot or remote building.

Low level loading

As an example of low level loading, a passenger arrives at
the parking lot (Station A), checks his car and bags, takes
an escalator to the second level, enters the waiting car and
pushes a button. The system will initiate a count of 20
seconds, during which time a sigh may count down
numbers from 20 to O to advise when the cab is ready to
go, or a voice command may be used to inform passengers
of the cab’s readiness to travel. Following the count, the
door closes and the cab departs, carrying the passenger
toward Station B, the terminal loading lobby.

High level loading

When there is a large group of returning passengers,
perhaps 100 to 350 ready to travel from the arrival lobby
(Station B) to the parking lot building (Station A), the high
level cycle will be initiated, which is accomplished manually
by means of a dispatching selector switch. This cycle begins
with three cab doors open and ready to accept passengers.

The most forward cab will move first, approximately 20
seconds after the cycle is initiated. The second cab will
close its doors and depart approximately 10 seconds later,
and the third cab will follow in approximately another 10
seconds. The three remaining cabs on the storage spur at
Station B will then move to the forward position and open
their doors to accept approximately 60 more passengers.
The first cab in this group will begin travelling toward
Station A about one minute later with the remaining two
following at 10 second intervals.

Simultaneously, three cabs will depart from Station A to
Station B to initate a third three-cab flow to Station A in
the same sequence as described. The total time elapsing
between the departure of the first cab and the time the
third set of cabs begins to load passengers is approximately
3% minutes. Thus, approximately 180 passengers are
transported in a continuous cycle of three units operating
in three individual loading cycles,

Baggage handling

After the passenger checks his bag, it is placed in a
baggage car pod along with others and the baggage car is
automatically dispatched over the same rail system to the
baggage loading area adjacent to the aircraft by an
automatic switching arrangement.

The total concept is that the passenger, the bag, and the
car are separated at one location and following the return

flight, are brought back together again at the same location © '« ™,
. A

with a minimum of walking for the passenger, togethé’r;with



complete climate control for his comfort.

Control system

The control system consists of three sub-systems. ..
vehicle dispatching, the safety sub-system, and propulsion
control,

Vehicle dispatching sub-system

The dispatching sub-system determines when loaded
vehicles should begin movement toward selected destina-
tions and when empty vehicles should begin movement to
maintain readiness for subsequent transportation require-
ments.
operation of station and vehicle doors.

Dispatching functions according to either a high flow’’
or “low flow'’ transportation pattern, which is controlled
manually by means of a two-position -selector switch
located in a convenient position external to the vehicles.
(The Astroglide dispatching system is a proprietary concept
and method belonging to PRT Systems Corporation.)

Safety sub-system

The safety sub-system will prevent any event in the
operation of system that might be unsafe to passengers or
property. All other sub-systems are designed and connected
so that they may be over-ridden by the safety sub-system,

The safety sub-system interfaces with both the
dispatching and propulsion control sub-systems. The
interface, however, is so designed that the safety sub-system
will maintain its surveillance regardless of events that might
occur in the other two sub-systems, including failures and
malfunctions, Failure of any element or combination of
elements will cause all portions of the system to assume a
safe operating status.

Routes are divided into portions having different
authorised speeds by means of a ‘‘safety block’ system
comparable to that used in the monorail system at Love
Field, Dallas, Texas, Braniff International. The safety
sub-system will keep moving vehicles separated by at least
1% times stopping distance by means of the safety blocks.
The safety sub-system enforces safety in three ways ... by
speed control, door control and fail-safe braking.

Speed control

Speed control is accomplished by combined functioning
of the safety sub-system and the propulsion control
sub-system. The latter will provide for voltage to be applied
to produce torque for moving at assigned speed.

The safety sub-system transmits to the vehicle in any
route segment intelligence which the propulsion control
system will recognise and implement. As the propulsion
control section explains, the sub-system will not allow any
forward tractive effort unless and until it receives speed
control intelligence. The safety sub-system will interrupt
and open-circuit the supply of propulsion power if all
conditions of safety are not satisfied. Thus, propulsion
power is transferred to vehicles only by means of the safety
sub-system throughout all portions of the route and for all
speeds from zero to maximum. The safety sub-system
prevents reverse direction drive of vehicles.

The dispatching sub-system also controls the -
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Door control

The safety sub-system monitors closure of vehicle doors
and causes vehicle brakes to remain set if doors are not
firmly closed.

The safety sub-system also provides devices that sense
docking accuracy of vehicles at loading and unloading
locations and prevents vehicle doors from opening unless
the vehicle is docked within the prescribed centre lines of
the docking doors.

Dynamic and regenerative braking -

Two additional drive system characteristics can be built
in. The first is dynamic braking due to the ability of the
LIM to generate a negative value of thrust to “brake’ the
vehicle as long as it continues to move. This is quite easily
done in an induction motor control system by switching to
a steady magnetising current and letting the eddy currents
induced in the moving element generate the negative torque
(or drag) passively.

The second characteristic, regenerative braking can be
provided with more sophisticated electronic control
circuits. This is due to the ability of the LIM to act as an
electrical generator when commanded to slow down or
stop. Now the generated electrical power can either be fed
back into the main power lines or stored in a battery
carried on the vehicle. In either case, power is recovered
every time the vehicle decelerates or goes down-grade.
Therefore, the net power consumed is only that due to
losses in the system,

Propulsion control sub-system

All functioning of the propulsion control sub-system
must be in permissive agreement with the safety
sub-system. Any propulsion control sub-system functions
that might jeopardise operational safety are prevented by
the safety sub-system.

The propulsion control sub-system is interlocked with
vehicle door operating mechanisms as provided by the
safety sub-system. The failure mode of the propulsion
control sub-system will de-energise the propulsion system,
which in turn, will reduce forward propelling torque to zero
and increase braking effort to its maximum rated level,

The dispatching programmes (high or low level loading)
are part of the vehicle dispatching sub-system, and the
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