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PREFACE

.

' This issue is devoted to Personal Rapid Transit Systems which have been defined in the Reference Guide: -

“PRT is a transit class in which small vehicles (2 to 6 passengers seated) operate under total automatic control over an -
exclusive guideway. All stations are off-line and service is demand activated. By “personal” it is meant that.one .
passenger can have exclusive use of a vehicle for a non-stop trip from his origin station to his destination station. He
may take with him a smalf party of perhaps three to five others, possibly at no extra charge.”

The systems covered are essentially the same as in the 1974 issue of PRT, except that the data sheets have been expanded and
much more detail added. In addition the UMTA High Performance Personal Rapid Transit System is reported.

A primary objective of the LEA TRANSIT COMPENDIUM is to remain impartial and unbiased in its choices of systems
reported as well as the specific information and data. Therefore, the systems reported in this issue are not specifically

endorsed or preferred by N. D. Lea Transportation Research Corporation over any systems which are not included. Further,

no attempt has been made to rank or compare the systems reported. Any comparison would have to be made with respect to
the conditions under which the systems would operate.

The reader is cautioned that the data and characteristics of the systems reported are subject to change. Therefore, data and
information from the included data sheets shoutd not be the sole source of information in assessing or comparing the refative
merits of individual systems. Also they should not be used as the basis of the design of site specific installations — such
information and data, for that purpose, should be obtained directly from the developer, manufacturer, or éupplier.

Comments and suggestions are solicited from readers and developers regarding improvements in data sheet format, data
considered unnecessary or to be added, and mare definitive data presentation techniques.
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'HE LEA TRANSIT COMPENDIUM -is an annually
pdated data reference manual on current international
levelopments in transit technology. The Compendium is
wblished in periodical form issued nine times per year.
‘ach issue is devoted to a particular transit system class
uch that within one year all classes of transit are covered,
ompleting - the set. Individual issues are scheduled for
elease starting with No. 1 at the end of April, with the
emaining eight issues released at the end of each
ubsequent month. Dependent upon receipt of .data from

leveiopers, manufacturers, suppliers, and transit agencies,

ome issues may be released on dates later than scheduled
uch that a miore complete and comprehensive issue can be
wblished. -

'UBLISHER

‘he LEA TRANSIT COMPENDIUM is prepared and
sublished by the N. D. Lea Transportation Research
orporation, 110 Lily Flagg Road, Huntsville, Alabama
5802, US.A.; Telephone: {205) 881-4910; Cable:
EACONSLT, Huntsvilte; and 345 Lakeshore Road, East,
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INTRODUCTION

Personal Rapid Transit (PRT) is a new technoldgy offering a totally new concept of _

transit service. One might consider that PRT borrows from the automobile its desirable

features (personal, on-call,” direct from origin to destination, does not stop for other .

passengers, alternate routes). while it excludes undesirable features {does not pollute,

?parking is not required, the guideway requires little or no at-grade right-of-way and
-does not divide communities, travel is not interrupted by other traffic, vehicles can
‘enter directly into shopping centers and office buildings, etc., automated system

precludes congestion).

Some automated small vehicle/guideway systems have been térmed as PRT which do
not offer exclusive personal service. To distinguish between PRT and such systems, the
classification Light Guideway Transit (LGT)} was selected. lssue No. 3 of the
Compendium, “Light Guideway Transit”, reports those systems. Other terms for PRT
found in the literature have been Taxi-Transit, Autotaxi, Automatic Rail-Taxi-System,
Capsule Transit, Spartaxi, and Programmed Modules. :

A wide range of operational characteristics and physical configurations are presently
offered by developers. Single one-way line practical capacity ranges from 2,160
psgrs/hr to 18,000 psars/hr. Most systems operate as single units; however, the
“Aramis” Systemn operates very closely spaced vehicles in platoons. Cruise velocities
range from as low as 10 mph (16 km/hr) to 60 mph {97 km/hr). Guideways can be
at-grade, elevated, in open cuts, or underground. Both single one-way or double
two-way guideway configurations are available. Vehicles are proposed to be suspended
below the guideway, riding over the top, and possibly along the side. The Cabinentaxi
System operates on guideways structured so that one type of vehicle traverses the top
side of the guideway while another type runs suspended below. Suspension systems
offered are steel wheels on steel rails, rubber tires, air cushions, and magnetic
levitation. Both rotary and linear electric motor propuision systems are offered.

Considerable debate has occurred regarding safety at short headways. Some have
maintained that ““brick wall” stopping distances must be required, therefore limiting
the minimum headway to 2 or 3 seconds. Others have argued that the brick wall
criteria is not applicable pointing out that automobiles under manual control on
freeways operate at separation distances less than the brick wall stopping distance. [t is
not the purpose of the Compendium to resolve the issue of headway by arguing either
side. The final proof must come from the achievements of developers.

Because of the question of headway, thfé.e' subclassifications of PRT have appeared in
‘the literature. State-of-the-art PRT operates headways of 6 seconds and above,

advanced or high performance PRT at 2 or 3 second headways, and high-capacity PRT
with fractional second headways. CVS, developed by Japan Society for the Promotion
of Machine Industry, is being demonstrated successfully at 2 second practical headway.
Fractional second headways are presently under development with full-scale testing
underway in Japan, France, and West Germany.

LEA TRANSIT COMPENDIUM — PRT, Vol. It No. 4, 1975




The table opposite presents a statistical summary .

of the characteristics of the PRT developments
reported in this issue. Currently the mean
development status for 11 different PRT develop-
ments is calculated to be approximately 41%
complete. For the most part service isproposed as
non-stop and on-demand between off-line stations.

Seven of the systems have a mean headway of 0.5 '
sec contrasted to 4 systems with a mean headway -

of 25 sec. The average maximum theoretical
headway of 13,756 psgrs/hr/direction suggests that
PRT may never be considered as a high capacity
transit concept and therefore may not be a
desirable application in high density corridors.

One limitation of PRT is station capacity. Boarding
capacities range from 480 psgrs/hr/berth — 3,000

psgrs/hr/berth, with a mean capacity of 1,250 .

psgrs/hr/berth, No station design has been
proposed which could give satisfactory service for
clearing a large sports arena or other large facility
where heavy surge loads can be expected. However,
if one considers the time required to empty
parking lots of automobiles, PRT can be more
efficient,

Because conventional transit systems utilize large
vehicles and group passengers, effective and
efficient service cannot be rendered in low density
population areas. Many cities today are wide
spread and are completely dependent upon the
automobile for urban transportation. PRT with its
on-demand personal service could effectively

provide transit for such cities. While most of the-

installation studies, proposals, and market studies
have been made for larger cities, where in many
cases institutional problems are greater, it is
expected that smaller cities might be better
environments in which initial demonstrations
should be built. The average total system cost
(single one-way guideways, stations, vehicles} is
approximately $2.9 miilion/mile. However, two
modes are observed; the higher one being $3.86
million/mile. Because the higher mode results from
developments which have a great development
base, it is suggested that it be used for capital cost
estimation in the planning process. The 14.4 mile
TT{/Otis System to be installed in Nancy, France,

STATISTICAL SUMMARY OF INTERNATIONAL DEVELOPMENTS IN PERSONAL RAPID TRANSIT
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Ondine — 1 system (same system offering multi-stop)

Off-line — 10 systems (one system operates both station types)

tS\;rs'tems where headway <1.0sec
% gystems where headway >1.0sec




: Cobvright 1975
N. D. Lea Transportation Research Corporation
' No part of this publication may be reproduced in any form without

permission in writing from the publisher, except by a reviewer who
wishes to quote brief passages or entries in connection with a review
written for inclusion in a magazine or newspaper.
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Off-line — 10 systems {one system operates bioth station types) ‘.

1Systems where headway 1,0 sec
2 Systerns where headway 2> 1.0 sec
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is expected to cost approximately $5.5 million/mile. Some have proposéd that PRT
will not require subsidy operation and if urban goods movements is included, it may .

~-even operate at a proflt

The state-of-the-art is prdgréssing, but some projects have slowed until further funding .
is'av_ailable. The results of the High Performance PRT system now being developed by -
the Urban Mass Transportation Administration may seriously effect the future of PRT

in the U.S.

Because of f‘_the relatively high initial cépital expenditure réqu'ired for research and

developmén{ as well as installation, it appears that a single private developer cannot
prudently invest what is required to develop fractional second headway PRT.
Therefore, successful development may depend upon the commitment of substantial
government funds for research and development. Such commiiments appear to have

been made in Japan, France, and West Germany. '
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AERIAL TRANSIT SYSTEM
CLASSIFICATION: Personal 'Raﬁid Transif*_ Lo S
OTHER NAMES: “Palomino” for Las Vegas Proposal
DEVELOPER: Pullman Incorporated

. 200 South Michigan Avenue

Chicago, !llinois 60604

Tel: (312) 9394262
LICENSEES: None

PATENTS: _ Design and developments in confidence, heid
consistent with Pullman, Inc., policy

DATA REFE RENCE CODE: [a 51: except as noted]

SYSTEM DESCRIPTION: S g ' PHOTOMONTAGE OF

The Aerial Transit system is a fow capabity totally astomated PRT LAS VEGAS INSTALLATION

system for transporting seated passengers only in small' vehicles over
exclusive guideways. Service is on-demand and passengers may
command an exclusive vehicle {no mixed parties) for a non-stop trip
between origin and destination stations.

Vehicles are supported on conventional flanged urethane coated steel
wheels riding on stee! rails. Vehicle capacity is 6 passengers. The data
herein is given for the system as proposed for the Las Vegas installation
which would have been a totally elevated guideway with appropriate
interface at hotel stations and the municipal bus system,

VEHICLE INTERIOR

*PUBLISHER’S NOTE:

The editor undersiands that no current activity is underway- in development of
the Aerial Transit System. However, other development ackivity is underway of an
automated guidance sysfem, whereby conventional flanged steel wheels and their
axles are steered using lateral guidance wheels. '

LEA TRANSiT COMPENDIUM — PRT, Vol. If No. 4, 1975
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{1) FOR PRT THE STATION SPACING AXIS SHOULD BE INTAEPRETED AS TRIP LENGTH, THE STATION SPACING
MIGHT BE 0.25ML. HOWEVER, #0A A TRIP LENGTH OF 1 MI, THE CORAESPONDING AVERAGK SPEED

DEMAND DENSITY Person Trips/Sq. km./Hr,

WOULD BE 18 MFH ANFI NOT 13.5 MPH

“OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE: : .
Max Theoretical One-Way Capacity . .. ........ 2,700 psgrs/hr

Max Practical One-Way Capacity . .. ... ....... 2,160 psars/hr
Min Theoretical Headway . . . . .. ... . ... .......... 8 sec
Min Practical Headway .. .............. e e . 10sec
Availability . . ... ... ... L oo On-demand 24 hrs/day
Type Service .. ... ..... Limited area collection and distribution
Type Network . ... ... . Linear, loops, or area grid network
Type of Vehicle Routing .. ... ...... e e e Variable
TravelingUnit . . . .. .. ...t .. Single vehicles

VEHICLE PERFORMANCE: )
Cruise VElOGItY . . o v v v i e e i e e e e v ie e s 20 mph {32 km/h)

Max VeloGity . . o v v v i it it e oo e e e e e 35 mph {56 km/h}
Max Grade . . . . . vt s e e e e e e e e e e e e e 5%
Service Acceleration . . ... ... ... . ..., 4.4 ft/s? (1.34 m/s?)
Service Deceleration . . . .. .. ... .... ... 4.4 tt/s% (1.34 m/fs?)
Max Jerk . . oo iiie e e 6.4 ft/s> (1.96 m/s%)
Emergency Decel ... ... ............ 7.3 ft/s? (2.24 m/s®)
Stopping Precision in Station . . . .. ... ..... +8in (X 152 mm)
Degradation if Guideway isWet . . ............ No degradation
Degradation for lce & Snow . . .. .. ... e e :No degradation.
Vehicle Design Capacity .. ... ......... 6 seated, 0 standing
Vehicle Crush Capacity . .. ......:..... 6 seated, 0 standing
Energy Consumption '. . ... ... 2 kwh/fveh-mi (1.24 kwh/veh-km)
STATIONS:
TYPe . o o e e e e e . . . . Off-line, 3-berth, platocn loading
TypeBoarding . .. ... ... .. .. ... ..., Not level, one small step up
Ticketor Fare Collection . . . . . . ... ........ Automatic token turnstile
CBRCUNITY . . . i i e e e e e e e e e e e et e e e e Closed circuit TV
BoardingCapacity . .. . . . . . . & . ittt e, 840 psgrs/berth/hr
Deboarding Capacity . . . . . . . . ¢ v ot i i i e 840 psgrs/berth/hr
Max Wait Time . . . . . . o e e e e e e e e e e e . 5 min
Vehicle in Station Dwel Time . . . . . . .. - ot i vttt i i e .. 10 - 15 sec
Average Station Spacing . . . . . . ... e e e e 0.5 mi (0.8 km)
INDIVIDUAL SERVICE:
Privacy . . . . . o i e e e e e e e Exclusive use of vehicle
L -1 T3 22T Not necessary
3 2 Non-stop
Accommodation . . .. L L. ... e e e e Seated only
Comfort . ... ... ... ... Parameters equal to luxury automobile
Security . . .. ... ..., .. Closed circuit TV in station, intercom in vehicle
fnstruction. . . . . . L e e e e e e e e Auditory messages and graphics
RELIABILITY & SAFETY:
Fail Safe Features . . . .. .. ... ... ... Three levels of control redundancy
Fail Operational Features . . .. ... .. .... Failure detection and diagnostics
Total System Mean Time Before Failure . . .. . ... ... ..... Design goal —
1 failure or less per 3 days
Systern Restore Time After Failure . . . .. .. .. ... ... ... .... Variable
Station Mean Time Before Failure . . . . ... .. ...., Destgn goal — 1 failure
] or less per 3 days
Station Restore Time After Failure . . ... ... ..... Information unavailable
Vehicle Mean Time Before Fallure . . . . ... ... ....... Approx 1,400 hrs
Strategy For Removal of Failed Vehicle .. ... ..... Infoermation unavailable
Strategy For Passenger Evacuation of Failed Vehicle . . .Information unavailable
Systembifetime . ... ......... ..., Design goal - 40 years
Vehicle Lifetime . ... .......... ..., Infarmation unavaitable
MAINTENANCE:

Vehicle and system are modularized. The design goal is to reduce failure rates and
mean “times, to replace components without imposing requirement similar to those
used for military systems.

CARGO CAPABILITY:

Passenger Articles . . . . .. .. ... ... ... Small packages and luggage
Goods Movement . ., . . .., . ... Freight application to be determined later
PERSONNEL REQUIREMENTS:

Vehicles and stations are unmaned. Operators are required at central control
facility and personnel for maintenance and administration.

EEA TRANSIT COMPENDIUM — PRT, Vol. (I N, 4, 1975
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PHYSICAL DESCRIPTION

VEHICLE: )
Overall Length . .. ...... e “12ft (3.65 m}
Overall Width . .. .. ...... e ... B5ft(1.68m)
Overall Height ... ... ... ...t an 517t {1.58 m}
EmptyWeight . ... ... .o 4,800 'bs {2 180 ka) -
GrossWeight . . . .. .. oot it i i e 5,700 Ibs (2 590 kg)
Passenger Space (Design-Load) . . .. ... Seat width - 18 in (457-mm)
o _ knee space -.15 in {381 mm)
-Doorway Width . . . ... ... e e e 36 in (914 mm)
Doorway Height . . . ... ..o i oann- 60 in {1520 mm)
StepHeight . . . . .. . v v -, . . Data unavailable
SUSPENSION: ) _
“Type . .. .. ... Vehicle supported on 4 urethane coated flanged steel
. wheels on steel raijs; variable rate coil springs
Design Load . ................. 900 Ibs {419 kg) live load;
' 400 Ibs {182 ky) dead load
Lateral Guidance . . .. ... .. Conventional railroad lateral guidance
PROPULSION & BRAKING: _
Type & No.Motors . .. ........ Rotary traction drive dc motor
Motor Placement . . . . .« « v v v v i et e s On-hoard vehicle
Motor Rating . . . . . v vt it it s e i e 50 HP
Type Drive - - o e e e e e Data unavailable
Gear Ratio . . . . i i it e e e e e Data unavailabie
Type Power . . . . . 480 vac 1¢ 60 hz, on-board dc conversion by SCR
Power Collection . . - . . .« v v o v v . Sliding contactors on vehicle
Type Service Brakes . . . ... ...... Dynamic regenerative electric
Type Emergency Brakes . .. . ... .. ... ... ... Friction disks
Emergency Brake Reaction Time ... .............. 0.2 sec
SWITCHING: [b 51}
Type & Emplacement . . . .. ... .. Design is confidential. Switch is

on-board vehicle whereby lateral guidewheels steer the axles
through a passive guideway branch off,

Switch Time (lockto-dock) . . ... i i it i 3 sec
Speed Thru Switch . ... ...... 20 - 30 mph (32 - 48 km/h} max
Headway ThruSwiteh . . . . .. ... oo v v 8 sec min
GUIDEWAY: [b 51: except as noted]
TYPE v e o i it i s Duo-rail, shallow 4-shaped enclosure
Materials . v . v v s e e e e e e e e Structural steel - A36 grade
RunningSurface Width . . . ... .. .. .... B0 1bs/yd (29.8 kg/m) ASCE rail
Single Lane Elevated Guideway:
Max Elevated Span . . .. . ... .. Approx 50 - 60 ft (15.2- 18.3 m} (el
Overall Cross SectionWidth . . . . . . ... ... .. 5.33 ft (1 620 mm)
Overall Cross Section Height . . . . . .. . ... ..... 2.33 ft (710 mm)
Design oad . . .. v e i it i e e Data unavailable
Double Lane Elevated Guideway: . . .. .+ oo v v v o v v v v Data unavailable
Guideway Passenger Emergency Egress . . . .. . ... .. Information unavailable
Type Elevated Guideway Support Columns . . ... ... Information unavailable
CONTROL:

A central control computer provides overall traffic management and control,
dispatches and routes vehicles, diagnoses failures, generates emergency commands,
ete. It is linked to station units via a full duplex, hard-wired cable system and an
asynchronous 1,800-baud data modem in the stations. Communication from
station units to individual vehicles is via inductive loops, The system control is
fully synchronous utilizing the moving block headway control concept.
Destination assignments are stored on-board the vehicle,

STATIONS:

Stations are designed as elevated at guideway level, nominally with 3 berths each.
The passenger area is circular in shape. Access is via stairs and an elevator,

" Luggage

Carpet Throughout Interior
Upholstered Seating
3 Seats at 18" Each .

ehicle Electronics

Body of Polyester and Aluminum .
Swing Door i ) -

Tinted Acrylic Plastic Windows !

‘ Emergency Exit Window

Heating, Vventilating
and Air Conditioning

Rubber Energy

Motor
Absorbing Bumper )

VEHICLE

Top Flange
Support Pate

480 v. 1 P60 HZ.
Current Collectors

Springs and
Suspension Linkage

Axle Dufferen(ual

Automatic Vehn:l

Contral Wmnj
50 No./Yd -
A%.C.E. Rail

Resilient Rail
Mounts with Clip

&' Wide Flange
Beams at 8°-0" ¢.c.

Elastomer Shock and
Sound Control

VEHICLE ON GUIDEWAY
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DEVELOPMENT HISTORY, PLANS & PROGRESS: {b]
The systern was developed by Aerial Transit System of Nevada. Pullman
Car Works of South Chicago is the car builder and Bendix Corporation
designed_ the control system. Prototype design and construction have
been completed, including guideway structure and vehicle testing.
Presently, development of the Aerial Transit System has been curtailed, -
" Interest has been focussed on the research and development of an
automated guidance system in which the vehicle axle is steered in
-conjunction with the use of lateral guidance wheels. Prototype
el developrment is just beginning.

% COMPLETE

- i o ) ' S

S §% .Z 5% 22 £ oF 2 INSTALLATIONS & CONTRACTS: [b]
- ¢ Fuvr o W ] '-l-z o -

O o0 NA ek OO O 25 o

Prototype installation at Pullman Inc. — Research Facility, Hammond,

[ Indiana, of 2100 t (540 m) of guid
STATUS OF DEVELOPMENT ndiana, o (640 m) ot guiceay

COSTS:

= . Capital ............... Recent cost information tinavailable. -
a Las Vegas proposal {unsuccessful) for a system-of 22 mi {35 km)
of one-way guideway, 20 stations and 300 vehicles was for a total
cost of $81,830,000 (Feb 1973} including right-of-way
acquisition, utifity relocation, and purchase of existing Las Vegas
bus transit company

Operation . . . .. Las Vegas operation estimated at $6 million per year
Maintenance . ..... Las Vegas maintenance estimated at $2 million
= per year

INSTALLATION OR RETROFIT CAPABILITY: [b: except as noted]

Single Lane Guideway Envelope Width . . . Approx 5.5 ft (1 680 mm})
Single Lane Guideway Envelope Height . . . Approx 8.5 ft {2 590 mm)

Single Lane Guideway Structural Weight .. .. ... .. .. 250 Ibs/ft
: : {373 kg/m)
Double Lane Guideway Structural! Weight .. .. .. .. .. 500 Ibs/ft
(746 ka/m) [e]
! Max Grade . . . .. . . .. e e e 5%
: Min Vertical Turn Radius . . . .. ... ... ...... Data unavailable
PHOTOTYPE VEHICLE . Min Horizontal Turn Radius . . . . .. ... ...... b0 ft (15.24 m)
Construction Progess .. . .. Prefabricated modular guideway sections

and stations
Staging Capability ... ..... Sections may be installed and operated

while others under construction {e]

Russell Rd,
Paradise Rd. |

o
[ . s
B

<
< c
P =
= M
2 &
5 a
a o

[a]

LIMITATIONS:
Station is not designed to accommodate large surge loads. [b]

Headway of 8 sec limits line capacity to tow volume applications. {e]

ENVIRONMENTAL IMPACT: {b}]

Emissions . .. ........ .. ... ... No direct polluting emissions
Visual . . . . . . e e e e e e Single overhead guideway
H1 — 25 (0,76 m); H2 — 8.5 ft (259 m}
W, - 5.33 ft (1.62 m}; w, - 5,5 ft {1.68 m)

Terminal [

1. 2

5 MM Grand Hoter P, — 588 ft (1.79 m); P, — 9.6 ft (2.93 m)
4. Bunes Hotel Noise .. ... ... Design goal of less than 63 dbA
5. Hotel Flamingo

6. Caesars Palace Hotel 14. Las Vegas Hiiton

7. Sands Hotel Hotel

B, The Castaways Hotel 15, Riviera Hotel

9. Desert Inn 16. Circus Cireus
10. Frontier Hotel 17. Mark Anthony -
11. Stardust Hotet 18. Hotel Sahara
12, Landmark Tower 19. Alternate Downtwon
13, Las Vegas Station Location

Conventicn Center 20, Unian Plaza Bepot

PROPOSED LAS VEGAS INSTALLATION

PROPOSED LAS VEGAS INSTALLATION
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AEROSPACE CORP. HIGH CAPACITY PRT

OTHER NAMES: Advanced PRT

DEVELOPER: Aerospace Corporation
Ground Transportation Directorate
2350 E. El Segundo Boulevard
P.0. Box 95085 .
El Segundo, Cahfornla 90045
U.S.A.
Tel: (213) 648- 6424

LICENSEES:  None

PATENTS: U.S. Patent Applications ) . .
: Monorail Support System . PHOTOMONTAGE OF SYSTEM
Variable Speed Self Starting Linear Synchronous AS IT MIGHT APPEAR IN LOS ANGELES -

Motor {2 types}
Linear Electric Motor -
Guideway, Car, and Car Suspension

U.S. Patents Granted
Digisync Linear Motor
Electromagnetic Switching
Linear Motor Control

DATA REFERENCE CODE: {a 21: except as notedj

SYSTEM DESCRIPT{ON:

The system is an advanced, high capacity (14,400 vehicles/hr} Personal
Rapid Transit .system designed for transporting passengers in exclusive
small six-passenger vehicles for non-stop urban trips over an exclusive
orid network of guideway. The network is proposed as one-way such
that a larger area may be served. Where the spacing between guideways
is closest, a mainline speed of 20 mph (32 km/hr)is proposed with 60
mph {97 km/hr) arterial lines connecting to suburbs or between activity
centers. The vehicles are propeiled by pulsed dc linear electric motors
which react with guideway mounted permanent magnets. The TYPICAL OFF-LINE STATION
propulsion system is integrated into an overall quasi-synchronous
control system where very short headways as low as 0.25 sec are
proposed. In addition, an Automated Pallet Transporter is proposed for
the movement of urban freight or small compact automobiles in a form
of dual-mode. The system is designed as an attractive alternative to the
.private automobile with the assumption that average vehicle occupancy
during the peak hour might be 1.25 passengers per vehicle {i.e., 18,000
passengers/hr/line).

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . . . 18,200 psgr/hr (1.3 psgr/veh)

Max Practical One-Way Capacity . . . .. 14,500 psgr/hr (1.3 psgr/veh)

Mih Theoretical Headway . . . . .. ... ... ... ...... 0.25 sec

Min Practical Headway . . . .. ... .. ¢t 0.33 sec

Availability . . .. ... .. ... .. ... ... On-demand, 24 hrs/day

TypeService ............ Area-wide collection and distribution

TypeNetwork . ... ......... Urban area one-way grid network ‘

Type of Vehicle Routing . . . ... ... ... .......... Variable TYPCIAL CBD INSTALLATION
TravelingUnit ... ..................... Single vehicles (from architectural model)

LEA TRANSIT COMPENDIUM — PRT, Vol. Il No. 4, 1975

f }WMWWQ@M”WWWw:: R peE




VEHICLE BENSITY Vehicles/Sq. km.
777

AVERAGE SPEED (km/hr)

STATION SPACING {mi)

1) FOR PRT THE STATION SPACING AXIS SHOULD BE INTAEPRETED AS TRIP LENGTH, THE STATION SPACING
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MIGHT 8E 0.25M1  HOWEVER, FOR A TRIP LENGTH OF { M), THE COARESPONDING AVERAGE SPEED

1

WOULD BE 15 MPH AN NOT 32.5 MPH

VEHICLE PERFORMANCE: : :

Cruise Velocity . . . ............. 20- 60 mph (32 - 97 km/h)
Max Velocity . . ... ........ e e 60 mph (97 km/h)
MaxGrade . .. .. ... i i it e As required
Service Acceleration . . ... .. .. e e e, 8 ft/s? (2.5 m/s?)
Service Decaleration . . ... ... .. ... .. ... 8 ft/s* (2.6 m/s?)
Max Jderk ... ... ... .. ... .. ..iee.... -8 /s (2.5 mf50)
Emergency Decel . .. v v v vve v nn . .. 26 ft/s? (7.85 m/s?)
‘Stopping Precision in Station . . ... .. ... e e =3 in {(£76 mm)
Degradation o Guideway isWet -. . . . ... ....... MNo degradation
Degradation for lce & Snow . . . .. ... ... ... . .Nodegradation
Vehicle Design Capacity ... ........... 6 seated, O standing
Vehicle Crush Capacity . . .. ... ........ 6 seated, O standing
Energy ConsumptionLess than 0.33 kwh/veh-mi (0.21 kwh/veh-km) [f] .
STATIONS:

Type . . . oo i i e e e e e v o« . Off-line only.
Type Boarding . . ............ e e i e e e e e . .. Level
Ticket or Fare Collection . . ... ......... Automative machines
SECUNTY &+ . v o h s s e e e e e e e Closed circuit TV
Boarding Capacity1 .............. 720 psgrs/hr/berth [f, bl.
Deboarding Capacity! . . .. .. ... .... 720 psgrs/hrfoerth [f, bl
Max Wait Time . .. .. ... Zero unless empty vehicle dispatched [e]
Vehicle in Station Bwell Time . ... ........... Not applicable
Average Station Spacing . . ... ... ... ... ... 0.5 mij (0.8 km)
INDIVIDUAL SERVICE:

Privacy . . . . o o i e e e e e e e e Exclusive use of vehicie
Transfers .. . L L i e e e e e e e e e e e Not necessary
S (o« 1 Non-stop
Accommodation . . . .. L L L e e e e e e e e e e e e e . Seated only
Comfort . ., ... ... .. ... ....0.... Heated and air conditioned vehicles
Security . . . .. .. ..o . Closed circuit TV and emergency buttons
Instruction . . . . .. .. ... ... ... Passive and active graphics In stations

supplemented by telephone line to dispatcher

RELIABILITY & SAFETY:

Fail Safe Features . . ... ......... Vehicle body, bumpers, and passenger
constraints protect passengers from all contingencies.

Fail Operational Features . . . . . . ... ... MNetwork and system redundancies,
plus pushing vehicle strategy, ensure fail operationat condition.

Total Systern Mean Time Before Failure 10,000 hrs for major subsystem
Vehicle Mean Time Before Failure - elements ({i.e., control, propulsion,
Station Mean Time Before Failure switching, braking, etc.)

System Restore Time After Failure . . . .. .. ... ....... Less than 20 min
Station Restore Time After Failure . ... ............. Data unavailable
Strategy For Removal of Failed Vehicle ... . ......... Foltowing vehicle

softly engages failed vehicle and pushes it to next station, If vehicle cannot
be pushed, then a special maintenance vehicle is dispatched to remove the
failed vehicle.

Strategy For Passenger Evacuation of Failed Vehicle ... .. ... [Data unvailable
System Lifetinme . . . . . . o e e e e e e e e e 30 years
Vehicle Lifetime . . . . . . . L. . i e e e e e 10 years
MAINTENANCE:

The system has automatic malfunction detection and automatic scheduling of
maintenance. One 300-vehicle capacity maintenance facility serves 5,000 vehicles
{25 mi of guideway}. One 150-vehicle capacity starage and cleaning facility serves
200 vehicles.

CARGO CAPABILITY:

Passenger Articles . . ....... Small packages and luggage, wheelchairs, prams
Goods Movément . . . ... ... Special automated Pallet Transporter for urban
freight containers

PERSONNEL REQUIREMENTS:

Vehictes do not require operators. Stations are unattended. Personnel are required
only for central control, maintenance, and administration.

1 Assumed 1.3 psgr/veh and respective headway times
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PHYSICAL DESCRIPTION

VEHICLE: , _ .
Querallbength . . . . .. ....... e, 10§{3.05m)
- Overall Width . . . .. .. e e . . Approx 5 ft {1.52 m)
Overall Height ... ... .......... ....Approx 5ft {1.52m) -
Empty Weight .. . ........ e b e e 1,800 Ibs {818 kg)-
GrossWeight . . .. .. ........ sie-. .. 2A001bs (1091 kg)-
Passenger Space {Design Load) . . .. .. ... Bf? (048 m?) seated
DoarwayWidth . . .. ... ... ... . ... 30in (762 mm}
Doorway Height . . . .. .. .. T, e e e e e e Roof opens
StepHeight . . . ... ....... e e e e e e e e Level
SUSPENSION: B

TYPE « o e e e e e e e Supported on two vertical rubber tired wheels in

tandem, stablized by lateral guidewheels

PesignLoad . ... ... ... .. ... 2,000 lbs per support wheel [b]
Lateral Guidance . . ... ... ... .. Constrained by laterai guidewheels which

ride on interior sides of guideway

PROPULSION & BRAKING:

Type& No.Motors . . ... ... ... uu.. Pulsed dc linear electric motor rides

) inside guideway

Motor Placement . . . . . e Active element on vehicle, permanent magnets

in guideway

MotorRating . . . .. . ... ..o, Rated 300 Ibs {137 kg) thrust

{48 HP) at 60 mph (97 km/h}

TypeDrive . . . . . . e e i e e e Data unavailable

Gear Ratio . . . . .. . i it e e e Data unavailable

Type POwer . . . o . . e e e e e e e e e 1,000 vdc

Power Collection . . . ., ... .... ... Power coliector on vehicle, power rails

inside guideway

TypeServiceBrakes . . . . ... ... ... ... Bynamic regenerative electric and

mechanical for holding vehicle at zero velocity

Type Emergency Brakes . . . ... .. Dynamic electric and back-up mechanical

Emergency Brake ReactionTime . . ... ... ........... 0.1 sec [a 51]
SWITCHING:

Type & Emplacement . . .. ... .. ... Electronmagnetic through linear motor

backed up by mechanical locks.
Electromagnets on guideway — locks on-board vehicle

Switch Time {lock-todock} .. ... ........ 0.5 m sec for electronmagnetic
' build up {or decay) to 90% of total force [a 51)
Speed ThruSwitch . . . . . . .. . .o i e e e Mainiine cruise speed
Headway Thru Switeh . . . ... .. e e e e e e 0.1 sec min
GUIDEWAY:
L == Upright U-shaped channel
Materials . . .. .. .. i i e e e e Prestressed concrete
RunningSurfaceWidth . .. ... ............. Approx 0.5 ft {152 mm)
Single Lane Elevated Guideway:
Max Elevated Span . . . . . . . v v e i e e 60ft{18.3 m)
Overall Cross SectionWidth . . . ... .......... 2,7 £t (813 mm)
Overall Cross Section Height . . . ... ... ........ 3 ft (914 mm)
Designload . .......... .00, Data unavailable
Double Lane Elevated Guideway: . . . ... ... vt v e ... Data unavailable
Guideway Passenger Emergency Egress . . . . . . .., ... ... Data unavailable
Type Elevated Guideway Support Columns . . . . . e s Prestressed concrete
CONTROL:

Control is by a quasi-synchronous hierarchial system, Headway is controlled
synchronously along main lines as moving slots established by wayside computer,
On-board vehicle computer commands pulse rate to dc linear motor. Vehicles
commanded to slip or gain slots (according to on-board maneuver profiles} at
interchanges and merges by interchange or wayside computer to integrate traffic,
Routing, empty vehicle dispatching, overall traffic control, and total system
regulation is by central computer.

STATIONS:

Bgsic off-liine station with 6 load-unload berths is 60 £t (18.3 m) long with 1,000
ft° {93 m™) covered area. Ingress/egress by outside stairs and elevator (optional
escalator), Automatic fare coltection and destination selection consoles are
provided. The total guideway siding length is 580 fi (177 m}. Suburban stations
are basically 2-berth, 20 ft {6.1 m} long, with 300 ft” {29 m“} covered area.

T

Uy ! ‘_..E‘.WU.U.::
- i EHICLE MOUNTED!
Tt LM AOUG MR A B R 1A 8RR R
— . ..
" W

i 'SECONDARY < -~

POLE SENSORS (pemy POLE SERSORS
MOURTED)

® COIL SWITCHING CONTROLLED BY POLE SENSCRS {HALL £FFECT DETECTORS)

® SWITCHING RATE CEPENDS ON VELOCITY

® THRUST ADJUSTMENTS ARE MADE BY CONTROLLED VARIATIONS IN
COIL CURRENT

® ELECTROMAGNETIC BRAKING BY REVERSING CURRENT TO COILS

PULSED DC LINEAR
MOTOR CONFIGURATION

POWER & SIGHAL
cONDUETORs -

INTER-MAGHET SPACER.

GUIDEWAY BEAM

PERMANENT
R\ MAGHET #

& s
e

*  MAIN WHEEL PATH OBSTRUCTION
CLEARING QONCEPT

OPEN SPAGE BETWEEN
CROSS BEAMS

LOWER GUIDEWAY
SUPPORT STRUCTURE

12
J— &)

GUIDEWAY

® INTEGRATED WITH PULSED D.C. PROPULSION GONCEPT

PERMANENT MASNETS
[on

adpan, Annonaoo
Lon %ﬁf’f%
ELECTROMKAGHETS “1“;1::;\

® MILLISECOND SWITCHING TIMES
* NO MOVING GUIDEWAY PARTS

@ FLUX DENSITY DOUBLED FOR ELECTROMAGNETS oy
® DIREGTIONAL AND STABILIZATION FORCES
* THRUST MAINTENANCE THROUGH SWITCH

® BACK-UP LOCK CONSTRAINS VEHICLE TO GUIDEWAY

IF ELECTROMAGNET POWER FAILS SE“[.::IWN
*® DEPLOYED BY SENSING DIFFERENTIAL MAGNETIC A-n
INTENSITY

ELECTROMAGNETIC SWITCHING
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DEVELOPMENT STATUS

1/10th SCALE LOOP TEST FACILITY

GUIDEWAY VEHICLE
MONORA L e AGDY
vy AL A (AN G
» 4T OF Supewar, . - ATEAY A
MELIOING. SO . G LR e = AR UMK TN
& AL ST COMTRLETICN T K b = Rt e, 4 L+t e B
- g Fer Lirres Uataiel (A s el

PEAMANENT MAGHETS
* STROHTIYM FERRITE
* FLUK DENBITY ~ 20 KL/INT
ELBETHO MAGKETE SWHICHES
* HIGHER FLUA CENMTY (7380 KL/ )
FOR Sy STARLITY
* VEHILLE - ACTUATED
CONMAMD & POWER CIRCUITS
# COMTROLLED O LOMIOLE
- BusL CImCuiTS
o LN ROwLR (1Y DL
% CONTROL [OuNAnDS
= WEFCREMCE PULSE (1GIO HI)
o WITRUMETATION

- LWL Uk VLT e e
A wanree,
. Aty emth AL PAIE

ELEMENTS OF 1/10th SCALE TEST FACILITY

DEVELOPMERNT HISTORY, PLANS & PROGRESS:

The system was developed by Aerospace Corporation internally funded,
estimated at over $1 million. Initial work began in 1968. Extensive
engineering studies and simulations have been performed and a 1/10th
scale model was fabricated in 1971 which successfully tested the pulsed
dc linear electric motor, the quasi-synchronous control concept, and
electromagnetic switching. Because the Aerospace Corporation is a
research and development organization {not a manufacturer}, continued
development wilt require other than internal funding.

INSTALLATIONS & CONTRACTS: _
There is. a 1/10th scale model with 3 totally automated vehicles on a

134 ft {41 m) guideway loop including one off-line siding and two
switches. .

COSTS: _

{Based upon typical system of 100 mi {161 km) single ‘lane guideway,
200 stations, 10,000 vehicles) .

Capital Cost . . Total avg of $4.15 mill/mi {$2.58 mill/km) single lane

Avg Cost per Vehicle . . .. .. ... e e e e e Data unavailable

Avg Cost per Single Lane Guideway . ........ $1.3 mill/mi

C {$808,000/km)

Avg CostPer Station ., ., . ... ........¢0..... $215,000
Computers, Software, & Control Center . . .. .. ... $28.0 mill
Maintenance & Storage Facilities . . ... ...... .. $5.0 mill
Power Distribution & Substations .. ... ....... $40.0 mill
Operation and Maintenance Costs . . . ... ...... Total direct cost

{without amortization} 5.3 cents/occupied veh-mi

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . ... ... 6 ft (1830 mm)
Single Lane Guideway Envelope Height . . . . . .. 8.5 ft (2 600 mm)
Single Lane Guideway Structural Weight . . . .. ... ... 186 Ibs/ft
{277 kg/m)

Double Lane Guideway Structural Weight . . . .. .. Data unavailable
Max Grade . .. . ... v it e e As required
Min Vertical Turn Radius . . . .. ... ......... Data unavailable
Min Horizontal Turn Radius . . . . . 16 ft {4.57 m) at reduced speed
Construction Process ., .. .. .. Prefabricated guideway and elevated
station elements

Staging Capability . .. ... Sections can be operated while others are

under construction.

LIMITATIONS:

Open guideway channel may limit operation in severe climatic
conditions ({ice & snow) dependent upon functionability of
incorporated deflector. Extremely short headway (high-capacity)
requires additional length of off-line guideway at interchanges.

ENVIRONMENTAL IMPACT:

Emissions . . .. ... . ... . ....... No direct poliuting emissions
Visual . . .. ... L, Single elevated guideway
H1 — 3ft{0.91m}; H2 —8ft {244 m)
W1 — 267 ft (0.B1 m); W, — 5t (1,62 m})
Pl — 4 ft{1.22 m}); Pz - 8.33 ft (2.54 m)
Noise .. ... . i Under study [b]
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'CLASSIFIICATEOIN: P'é'rsonal Rapid Transit™
OTHER NAMES: Rames de vehiculds programmes (R.V.P.)

DEVELOPER: Engins-Matra
37 av. Louis Brquet
B.P.no.1 )
78140 - Velizy, France
Tel: 946.96.00
Telex: ENMATRA 69.077 F

. Llcg'Ns'EEs: None

PATENTS: Patents have been granted in France, USA, RFA, UK,

Japan, Italy, Belgium, Switzerland, Canada, Argen-

tina, and Spain. ' . o R T

. : _ "OPERATION OF STATIONS AND
DATA REFERENCE CODE: {a 51: except as noted} : . VEHICLE-PLATOONS

SYSTEM DESCRIPTICN:

ARAMIS is a personal Rapid Transit system consisting of small vehicle

running on an exclusive guideway intented for urban or suburban areas. -,
Each vehicle can be used independently and has its own guidance )
control and switching capabilities, but the normal operating mode

consists of vehicle-platoons controlled by station computers. Vehicles

are automatically separated from the platoon on the mainline and

dispatched to the off-line station. The platoons are reformed on the

mainline and a vehicle leaving the station is coupled to a platoon in the

leading position.

1 2 3 4 5 o

—-C -0 ) :
W
Phase To

1 3 4 -
T
Phase T, m : = : ‘
B/ A ‘ DEMONSTRATION OF EXTREMELY SHORT

HEADWAY PLATOON OPERATION

- ()
Phase T, \é)—cs)—/
Phase T, \_é)c\")_/

PROTOTYPE VEHICLES IN STATION
AT ORLY AIRPORT

*PUBLISHER'S NOTE:

4 to IO passenger vehicles are proposed. The information in these data sheets is
based on a 4 passenger vehicle. The same system can be used as a true PRT or,
during peak period, as shared vehicles for same origin — destination pairs with
predetermined routing.
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] 1a
. 5 AVERAGE SPEED (km/hr) R OPERATIONAL CHARACTERISTICS
‘ [P PP IEEN TR - .
£ I RN % i = S SYSTEM PERFORMANCE: o
1. ve EREE %g Max Theoretical One-Way Capacity . . . . . .2,000 to 15,000 psgrs/hr
[ 1T . F i Max Practical One-Way Capacity . . . . . . . 1,600 to 12,000 psgrs/tr
5 R -3 ] -:%% Min Theoretical Headway . . . . .. ... .. 60 sec between platoons; -
“ E -3  _E é%; ' : 0.168 sec within platoon
. ;__ 2 é;g Min Practical Headway ... ... ....... 75 sec between platoons
' g 3 o gg"g Availability . .. .. ... . . . On-demand or pre-desination of vehicles -
Ly & 5 §§_§ Type Service . . . .. e - Limited area collection and distribution
© 14 Type Network™ . . .. ... ... .. ... Areawide network or loops
- O g3 Type of Vehicle Routing . . . . ... ....... Variable and/or fixed
i E % j .—EE g%é TravelingUnit ... ......... Up to 40 single vehicles per platoon
lE i [ et :
- I VEHICLE PERFORMANCE:
' ] \og | g Cruise VEIOCIY - - - o oo oeee e 31 mph {50 km/h)
K i é ;g Max Velocity . ... ... .. e e e e e 31 mph {50 km/h)
RIMMMBENEENIESSSSRR S 3 gt Max Grade . . . . o e e e e e e e e e 24to102%
} B |ydw) 633§ IOVUIAY £ Ser\.'{ce Acceierat!on .............. ... 328 ft/sé {1 m/sz)
_ _ . Service Deceleration . . ... ... ... ... .. 328 ftfsf (1 m/ist)
. Max Jerk '
Cmergency Decel . :
- §FR g — Stopping Precision in Station - - - o - e o Data unavailable
:\ x Degradation if Guideway is Wet
. 3 Degradation for {ce & Snow
B 1 E Vehicle Design Capacity . ... .......... 4 seated, 0 standing -
S o | 5 Vehigle Crush Capacity . . . . ... ... .. ... 4 seated, 0 standing -
- a 'g Energy Consumption, Accelerating and DeceleratingOnly . . . . . Data .
2 w unavailable
. 8 [ © Energy Consumption, Cruise Only . . . ... ... ... Data upavailable
B “n x
3 i =
NS 2 STATIONS:
3 «
e & TP & o e e e e e e e e e Off-line
7w 4 TypeBoarding . . .. . ..o Level
4 . Ticket or Fare Collection . . . .. .. v v v o vnn Automatic
- et p Security . . ... .. ... Closed circuit TV might be installed
4’%&" KNS \\\:\‘-\\.\ & Boarding Capacity } .. Not specified, dependent upon site-specific
""a% ).\_____'__\.\\_ A }’f%;.\ Deboarding Capacity requirements and station design
B AN - \% ) Max Wait Time . . . v v e e oo e Dependent upon frequency
: g Vehicle in Station Dwell Time . . . .. .. .. ... ..... 30 sec [e]
SHNOH/SHIDNISSY Average Station Spacing . .. ... ... ... ... 0.19 mi (0.3 km}
"ALIOVdYD INN
o INDIVIDUAL SERVICE:
Privacy . . ... .. i Exclusive use or shared vehicle
g Transfers . .. ... ... ... May be necessary for longer trips
‘ SLOPS . . e e e e e e e Non-stop between transfer points
. g Accommodation . . . . .. i e e e e e e e e w e e Seated only
- Comfort . .. ... ... . Heated and air conditioned
5 L& SecUrity . . . . . e e e e e Not specified
= 2 Instruction . . .. ... .. Station indicator on pre-destined vehicles

&
!
10000

DEMAND DENSITY Person Trips/Sq. mi./Hr.

Sardihaiated

2.

VEHICLE DENSITY Vehicles/Sq. km
al
e

VEHICLE DERSITY Vahicles/Sq. mi.
P

RELIABILITY & SAFETY: Now under study

Y
1000

1900

MAINTENANCE: Information unavailable

T
DEMAND DENSITY Person Trips/Sq. km./Hr,

CARGO CAPABILITY:

[A)

s E:
® Passenger Articles .. . ... ... ... ... Small packages and luggage
-2 Baggage space in vehicle is also provided.
5 Goods Movement . . . ... . Vehicles might be designed for exclusive

Y
W0

€001

freight use [e]

1

PERSONNEL REQUIREMENTS:
-,H,mﬁ‘w\,m!,f_ uosiey Attendants at central control facility -are required and maintenance
NOLLYZITLLA J1DIHIA personnel. Specific personnel requirement data is unavailable.

i

Yrerrrry Y
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PHYSICAL DESCRIPTION

VEHICLE: _ o . .

Overall Length . ... ........0... .. ... 7.55% (2300 mm)
Overall Width . . . . .. e e e e e e e .. 4.26 fr {1 300 mm)

Overall Height . . .. ... .. ... ......... ©6.23 £t (1 900 mm}

Empty Weight . ............. e . 1,430 ths {650 kg}

GrossWeight ... . . ... ... v .n. 2,200 lbs (1 000 kq)
Passenger-Space (Design boad} .. ... .. ... . . . . Data unavaitable

Doorway Width . . . .. et e 248in {630 mm].
Doorway. Height .. ... .......... ... B9 in (1 500 mm)

StepHeight . . .. ... ....... O Leve!
SUSPENSION:

Type . . . . . ..o Supported on 4 wheels with pneumatic tires

Designload .. ................. e e Bata unavailable

Lateral Guidance . .. ... .. 4 pneumatic tired wheels rolling against

2 exterior lateral guiderails, front wheel steering {single Ackerman)

PROPULSION & BRAKING: - _
Type & No. Motors . .. ... 2 variable-resistance dc electric motors

Motor Placement . . . . . ... .. Coupled directly with the rear wheels
Motor Rating . . - . - . . v i e vt i et i e e e 8 kw
TypeDrive . . . . . .. i .. . . Data unavailable
Gear Ratio . .. - .« . @ i i i e e e Data unavailable
TypePower . . .. .. .. .. ... ... .. 400 vdc {or possibly 750 v)

PowerCollection . . .. ... ... ... Gliders and power rails

Type Service Brakes
Type Emergency Brakes ~ } ........ .. Data unavailable
Emergency Brake Reaction Time

SWITCHING: [a41]

Type & Emplacement . .. .. ... ... Traverse engaging into special-
guiderail at switch, bolster mounted on vehicle

Switch Time {lock-to-lock} . . ... ........... Data unavailable

Speed ThruSwitch . . . . . ... . ... ... .. ... Mainline speed

Headway Thru Switch . . . . Demerge at platoon headway of 0.168 sec

GUIDEWAY: [a 41: except as noted]

TYPE « v v e e e e e e e 2 running tracks & 2 lateral guidance tracks
Materials . . .. .. ... .. ao.- Light cement in “‘sandwich’” between 2
bonded metal sheets
Running Surface Widith . . . . - .. .. ... ... ... ... 4,26 ft {1 300 mm)
Single Lane Elevated Guideway:
Max Elevated Span . . . @ o v v v i i h e e Data unavailable
QOverall Cross SectionWidth . . . . ... .. ... 6.56 ft (2 000 mm} {c}
Overall Cross SectionHeight . . ... ............ Data unavailable
Design Load .. ...... ... ... Data unavailable
Double L.ane Efevated Guideway:
Max Elevated Span . . . . . . o o i i e e Data unavailable
Overall Cross SectionWidth . . . .. .. .. ... 10.5 ft {3 200 mm} [c}
Overall Cross Sectian Height . . . . ... ... ... .... Data unavailable
Designload ... ..... ... ... v Data unavailable
Guideway Passenger Emergency Egress . . .. . ... ... Information unavailable
Type Elevated Guideway Support Columns . ., . . . .. Information unavailable
CONTROL:

Vehicle is fitted with programming device (for destination choice by user),
Vehicles are electronically coupled together and have always a spacing of 300
mm. Vehicle control is by two independent control systems: operating {such as
door opening, switching) connected through track; the safety system for
emergency stopping is connected through the power destribution line,

STATIONS:

Station length is proportional to the flow (for demand and service), or equal to
platoon length {(for predestined servicel. Stations have 2 tracks, one above the
other or side by side.

VEHICLE

SWITCHING
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GEMO
MFGR -
INSTL

- DEMO
DSGN

DEVELOPMENT STATUS

PROTOTYPE DEMONSTRATION
AT ORLY AIRPORT

OPNL

DEVELOPMENT HISTORY, PLANS & PROGRESS: [e, J.E. Anderson]

Aramis started from the ideas of Gerard Bardet, an inventor, in about '
1967 on a budget of 10,000F, in part inspired by concepts which .

originated in the United States. Bardet's patents were bought by Matra o

it May 1970, who received its first grant from a state agency, DATAR
{Government Office for Territory Development) in 1970/71. o

A prototype test track of 1 km length was built at Orly Airport, Paris, -
‘(for exposition in 1973) where testing has been carried out since 1973.

‘The first phase of testing at the Orly Aiport test track is now combtete',' -

and planning is underway for the second phase, consisting mainly of
safety and reliability testing. The second phase is under the direction of

. the Paris Metro Authority {Régie Autonome des Transports Parisiens,
. or RATP) and is 70% funded by them. The plan is to take 16 months
- for the RATP to review all prior work and to decide what needs further
_development. The first stage will be simulation and the second, urban

design. RATP is also charged to make an economic study of Aramis. A
decision paint on this phase is expected in two years, For this phase, a
new test track is to be built. It is to be about three km long and is to
test ten six-place vehicles. The plan is to have vehicles certified by 1977
or 1978. The vehicles are to be reversible. in-this program it is planned
to determine MTBF. The goal is to have an MTBF for a vehicle at least
as good as the Paris Metro cars. The MTBF of Aramis is still not

" satisfactory. The Metro transports 30(10)® people between accidents

and this is the goal for Aramis. ,

INSTALLATIONS & CONTRACTS:

None, except for the test track at Orly Airport, although eight. -
application cases have been studied.

Planning studies are underway for at least three applications of Aramis:

The City of Nice on the Mediterranean Sea where an underground

system is planned, a new town in Southern France, and at the northern

international airport serving Paris. On the latter project Matra is in

competition with Airtrans, Aerobus, and Skybus. The project is to use

5 km of two-way guideway, eight stations, and six-passenger vehicles.
The costs for Aramis are projected to be 120,000F per vehicle (about

$24,000), The whole system counting vehicles, stations and quideway is

projected to cost between 17 and 20 million F/km ($6.4m/two-way

mile }; 60% of the costs are in civil engineering. [e, J.E. Anderson]

COSTS: Data unavailable

INSTALLATION OR RETROFIT CAPABILITY: [a]

Single Lane Guideway Envelope Width . . .. ... 6.6 ft {2 000 mm)
Single Lane Guideway Envelope Height . . . . .. 6.23ft {1 900 mm)
Single Lane Guideway Structural Weight . . . ... .. Data unavailable
Double Lane Guideway Structural Weight . . . . . .. Data unavailable
Max Grade . . . . v i v i v e e e s e e e e e e 4 -10%
Min Vertical Turn Radius . . . . .. ... ... . ... Data unavailable
Min Horizontal Turn Radius . . . . . 32.8 ft (10 m) at reduced speed
Construction Process . . .Assume prefabricated guideway sections [e]
Staging Capability . .. ... ... .. Data unavaitable

LIMITATIONS: {e]

it is estitiated that the development of the contral system for the PRT
mode is only in a beginning phase. Instailation as PRT, as herein
reported, would be limited to low capacity applications.

ENVIRONMENTAL IMPACT: {e]

Emissions . . . . . v i v it e e No direct polluting emissions
Visual . ... ... ..o Insufficient data to make assessment
NOISE & ittt e e s e e e e e e e e e Data unavailable
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CABINENTAXI/CABINENLIFT

OTHER NAMES: Cabiri-Taxi {(CAT)

DEVELOPER: DEMAG Férdertechnik
Produktneuentwicklung
D-5800 Hagen:
Heinitzstr. 28
West Germany -
Tel: (02331} 14091
- Telex: 0823231

MBB, Messerschmitt- Bolkow—Bthm GmbH
Neue Verkehrssysteme

D-8000 Miinchen 80

Postfach 801265

West Germany

Tel: (089) 60003419

Telex: 0522279

The development of both Cabinentaxi and. :Cabinen'lif‘t is a joirit effort
by DEMAG and MBB. ‘

PHOTOMONTAGE OF OFF-LINE STATICN

LICENSEES: None e
STATION, GUIDEWAY & VEHICLES

PATENTS: Data unavailable : AT TEST FACILITY
DATA REFERENCE CODE: [a 51: except as noted]

SYSTEM DESCRIPTION:

Cabinentaxi — o

Cabinentaxi is a Personal Rapid Transit system characterized by track-guided,
small, 3-passengar vehicles driven by electric linear motors under totally
automated contrel. The guideways are structured so that one type of vehicle
traverses the top side of the guideway while another type runs suspended befow.
‘The main service characteristics are: vehicle always on-call, exclusive use of a
vehicle for on-demand, non-stop from origin to destination station by as low as
ane person, off-line stations, seated passengers only, and area network coverage,
The main technology characteristics are: two tracks per guideway structure,
lightweight vehicles, vehicles self guiding, autonomous feed-back vehlcle travel,
and linear motor propulsion unaffected by weather,

Because the system operates at headways of 0.5 - 1.0 sec, it may be further
classified as advanced high-capacity PRT.

Cabinenlift —

The Cabinenlift system is an LGT system designed particularly for use asa “link-
up lift" in a hospital complex, The system is built up from its predecessor -
Cabinentaxi using the same functioning principles and use of tested Cabinentaxi
components.

The Cabinenlift system forms a 1,970 ft {600 m} link between the two main
buildings of the district hospital at Ziegenhain, Germany. A single, large-capacity AUTOMATIC TICKETING
vehicle runs on a suspension track and provides transport services for the clinic AND DESTINATION SELECTION
personnel, patients and equipment.

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE: [Cabinentaxi - a, Cablnenllft f]

Max Theoretical One-Way Capacity . . . .. .« . ... 21,600/180 psgrslhr

Max Practical One-Way Capacity . . . . ..« oo oo oot 15,000/144 psgrs/hr
Min Theoretical Headway . . . .« . o s o v o v oo v v i o v v e oo CT°-0.bsec
Min Practical Headwaly . . . < o v v v v o s e e e e CT-1.05sec
Availability . . . o o . e e e e e e On-demand 24 hrs/day
Type Service . ... ... . ... CT - limited area collection and distribution

CL“ - one-way shuttle service between 2 stations

1 GCabinentaxi/Cabinenlift

2 &7 - Cabinentaxi e
CL - Cabinanlift . BOARDING VEHICLE

LEA TRANSIT COMPENDIUM - PRT, vol, Il No. 4, 1975
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5 18
s AVERAGE SPEED (km/hr) : ’ Type Network . ... . e e e e e e e e e CT - Area wide urban network
T .3 : CL. - Single track, one-way line
-t~ da Type of Vehicle Routing . .. .. .. .40 nn . CT - variable
= 21 5 =F 55 Traveling Uit . . . oo v v v e e e Single vehicle
3] - Eg
v k VEHICLE PERFORMANCE: : :
: ] B i Crutise VIOCIY « - « « < e oo e m e oo 224/12.4 mph (36/20 km/h) -
& T | - z EH Max VRIOGITY . o« oo v v mmem e 22.4/12.4 mph {36/20 km/h}
x 2 | - = EEs Max Grade . . . .. c.ee e e e PR - . CT-18%
- o | F g K Service Acceleration. . . . . . .. CT-8 ftlsi {2.45 mfs])
z" [ 5 B3y Service Deceleration - . . . . . . e CT -8 ft/s” {2.45 m/5))
5 e g s Max derk ... ..... e e e e e CT-82 ft[s3 (25 m/fs7}
a @ éé Emergency Decel . . .. ... CT-16 ftfs” (4.9 mis2)
z z §§3 Stopping Precision in Station . . . . . ... cT <2394 in {<<100 mm)}
3 o g Eé; Degradation if Guideway isWet . . . ... ... oo No degradation
R P % £ -Sa 558 Degradation for lce &Sn0OW . . . . oL oo e No degradation
i = < z b £ Vehicle Design Capacity . . . -« oo voovc oo e e CT - 3 seated, 0 standing
. '2 } < 5.% CL - 12 psgr vehicle with accommodations for hospital beds and equipment
- w \;-- LR gz Vehicle Crush Capacity . . . . . -« o v v m v e oo v v a e CT - 3 seated, 0 standing
12 £ 2% Energy Consumption . . ..o ... .- 0.294 kwh/veh-mi {0.183 kwh/veh-km)
,_-; 7 2 3 EE
lo z . ¥
TTT T T T T T T - g
- 8 B - =z STATIONS:
T tadw) 3348 IDVHIAY TYPE « o e e CT - offine, CL - located in clinic buildings
i Type Boarding - . .« o oo o s CT - level, through side doors of vehicle
- CL - level, through doors at end of vehicle
Ticket or Fare Collection . . . . . CT - automatic ticket machines {magnetic card)
3 g £ — Security .. ... - ... CT - optional closed circuit TV; CL - only hospital
friad staff have key to activate vehicle
2 - Boarding Capacity . - < « v v o n e e o s CT - 3,000 psgrs/hrfberth
s = Deboarding Capacity . . . .« « oo oo e s CT - 3,000 psgrs/hrfberth
o + _ = MaxWait Time . . . - o v v o o o mw e v e e n s CT - zero for unsaturated operation
K o X | 5= : CL - 4 min [f]
; @ <L “x Average Station Spacing . - - . - . ... - CT -0.19-0.56 mi {CT - 0.3-0.8 km)
- F4 o CL - 0.4 mi (CL - 0.6 km)
8 uzJ w Vehicle in Station Dwell Time . . . .. ... CT - not applicable, CL - as required
& @ b g 9
s ., T
>4 O =1
= 3 :T; INDIVIDUAL SERVICE:
. 3 ———————— 5 Privacy . ... ..... CT - exclusive use of vehicle, CL - exciusive use of vehicle
7 wi ] or sharing
T z TRANSTEIS  « o o o o e e e e e e e e Not necessary
L 3 o, _sg SIOPS o o v v e e e e e e e e s e e s Non-stop
. g §_ Accommaodation . .. .. - .- a e CT - seated only, CL, - seated and standing
- *""&,, [07=01 11 13] 1 S Vehicles heated and ventilated
n,ra SECUMY .« « o v v vt v e s e e e e e CT - closed circuit TV and crash pads
LY, INStrUCtion . . .« -« v v e e e e e e e e e e s Indicator maps in stations
. é é \
§HnOH/SHEE—)NESSVd : RELIABILITY & SAFETY: .
ALIDYSYD AN Fail Safe Features . . . . . ...« ... CT - automatic redundant spacing control
o CL - In case of power failure in vehicle’s linear brake system, the wheels are
braked automaticatly by the external speed controls.
Fail Operational Features . . .. ... .. CT - vehicles pushaway technigue under
development, emergency current supply available
g §\ § Total System Mean Time Before Failure . ... .. .... 25,000 hrs calculated -
- ”s ] ] E 25 a result of individual component MTBFs. Full scale tests during 1975
-1 7 o = will determine actual MTBF. [c]
g N i :i': Station Mean Time Before Failure
x JE | . ] E Station Restore Time After Failure
i g lg ]| EI°E Vehicle Mean Time Before Failure . . . - < .o o 0 oo oo v vs Data unavailable
(5] 1719 - . R .
S5 § &l & Strategy For Removal of Failed Vehicle
. .g ; % j‘r v oe Strategy For Passenger Evacuation of Falled Vehicle
; £ I i :.’ 2 a System Restore Time After Failure ... CT - short, due to modular construction
: 3 18 sE System Lifetime . . . . oo oo CT - Guideway - 50 years
- >35> |t Eol ¢ Vehicle LIFELIME . o o v v v o e et e n e ee b e na s n s o e CT - 10 years
SRl 8 3
2 32 S8
w ju il MAINTENANCE:
w 3 Wi & E CT — Automatic cleaning of vehicles (interior & exterior); computer-aided
Qo e § ﬁ 2 checkout at reguiar intervals; modular construction of electronics; and
E Es P o 'g semi-automatic guideway maintenance by special vehicles
- g > é Eg ‘e_
2 3 E CARGO CAPABILITY:
g ‘g g . CT — Luggage space for: baby carriages, parcels, hand luggage, skis
§ g iy 1 CL — Hospital beds, laundry, food and equipment
2 i /eayep /sdii | UCEIGY )
NOILYZITILA ITDIHIAA "PERSONNEL REQUIREMENTS: Data unavailable
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PHYSICAL DESCRIPTION

VEHICLE: . . - :
Overalt Length . . . . ....... e em ... 7.5/12.5 ft (2 300/3 800 mm)"
Overal Width . . .. . ... o ae e e .. 5.2/5.6 f (1 600/1 700 mm)
Overall Height ... ............ e e .. 49/7.2 8 (1 500/2 200 mm)
Empty Weight .. .. ... .. e e e e : CT - 1,320 1bs {600 kg)
GrossWelght . . . . L. . ..t it i e e e €T -2,200 Ibs {1 000 ko)
Passenger Space {Design Load} . ... .. ..... CT - approx 35 3 {3 m3)/psgr
‘Doorway Width . . . .. .. ... . 35.4/45 in (900/1 130 mm}
Doorway Height . . . . . ... . ... ... ... 55.1/78 in {1400/199C mm}
StepHeight . . . ............. e e e e e Level
SUSPENSION:
TYPE + v v v e i e i e Solid rubber tired wheels on bogies which ride msnde
guideway {but cutside of girder)
DesignLoad . .. .. ovvvvsnnnnnn e e . .CT-2,200 Ibs (1 000 kg}.
Lateral Guidanece . . . . . . . ... ... e Constralned by lateral solid rubber
tired guidewheels
PROPULSION & BRAKING:, =
Type& No.Motors . ... .. ... ... 2 double-comb horizontal linear
induction motors
Motor Placement . . . . .« v ot u it v e i e s e e On-vehicle
Motor Rating . . . .. 111 Ibsflb {23 kg/ka) motor weight at 19 mph {30 km/h}
TypeDrive . .. ..o e e e Linear motor drive
TypePower . . ... .. v v eneeann e h e e e e e e CT - 500 vac
Power Collection . .. . ... Power collectors on vehicle, power raits on guideway
Type Service Brakes . . ........... Dynamic thru motor plus drum brakes
Type Emergency Brakes . ...... CT - same as service brakes; CL - automatic
. braking by external speed control device
Emergency Brake Reaction Time ......... CT - rise time less than 20 msec
SWITCHING:

Type & Emplacement , CT - on-board vehicle, mechanical branch-off mechanism;
Ci. - not necessary

Switch Time llockto-lock) . . . .. ... .. ... .. .. ... CT - less than 1 sec
Speed ThruSwitch ... ... ... ... .. CT - mainline cruise velacity
Headway ThruSwitch . . . ... ... ... ..... CT - mainline headway 0.5 sec
GUIDEWAY:
1. = T Box-bearn, inverted and upright U-shaped
Materials . . . .. - i e e e e e e Steel and/or concrete
RunningSurface Width . . . . . . . .. vt ittt o Not applicable
Singte Lane Elevated Guideway:
Max Elevated Span . . . . .« o v v v v v v e i m e 131 ft {40 m)
Overall Cross SectionWidth . . . . .. ... 4.7-5.3 ft {1 420-1 600 mmj}
Qverall Cross Section Height . . . .. .. ... 3.04.3 ft (910-1 300 mm)
Designbload ....... ... e iviniinon Data unavailable
Double lane Elevated Guideway: fwith standing & suspended veh)
Max Elevated Span . . . . . ¢ v i v v v it v i a e 131 ft (40 m)
Overall Cross SectionWidth . . ... ... ....... 5.3 ft {1 600 mm)
Overall Cross Section Height . . . . .. .. ... ... 5.74 ft {1 750 mm)
Designload ... ... .o e an s Data unavailable
Guideway Passenger Emergency Egress . . .. ... ... ... Data unavailable
Type Elevated Guideway Support Columns . . . ... .. As required, concrete &

. steel construction
CONTROL:
Cabinentaxi — {a 511]
Headway feedback control is by attenuation of a high-frequency signal in a special
cable. Inductive signal transmission in emitter and receiver. Hierarchicat system
control is based on three data levels: Headway control and destination codlng of

the autonomous vehicles; station ¢ontrot including braching-off and merging:
network computer for empty-vehicle program and traffic optimization.

Cabinentift — [c}

The controls operated by the passengers are very similar to the designs used for
conventional overhead guldeway systems. At the two stations there are graphic
displays of vehicle locations. The vehicle is called on-demand. Upon boarding, the
doors close and the vehicle moves off after the blocking mechanism has been
released. The vehicle automatically accelerates to 12.4 mph (20 km/hr) and
before the statlon Is reached the vehlicle automatically slows down to 2 mph (3
kr/hr) untii stopping at the station within the building.

STATIONS:

Cabinentaxi — [a)

Stations may be incorporated In bulldings or specially built structures. Off-line
station guideway fength of 361 ft (110 m) is min required including acceteration
and deceleration lengths. One boarding area requires a length of 8,2 ft {2.5 m),

Cabinenlift — [c}

The stations are located on the second floor, of each of the 2 bulldings served.
Direct access to the building Is provided through the front of the vehicle, The
cannecting doors at the stations sea! off cgunpletely the vehiclestation transition.
vaehicla-station transition.

‘19
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Linear motor
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CABINENTAXI VEHICLE AND
GUIDEWAY DESCRIPTION

CABINENLIFT VEHICLE DIMENSIONS

CABINENLIFT VEHICLE DIMENSIONS
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CABINENTAXI GUIDEWAY
SUPPORT COLUMNS

DEVELOPMENT HlSTOhY, PLANS & PROGRESS:

Cabinentaxi —

A test track of 1.24 mi (2 km) was scheduled to be constructed in 4
‘phases in Hague, Germany, at the DEMAG facilities. The completion
dates are: Phase 1 - Aug ‘73, Phase 2 - May ‘74, Phase 3 - Sept ‘74,

Phase 4 - May ‘75 (see map of system)-
Test objectives and schedules: * -

1972 - Critical components _
1973 - Drive system, guideway and switches

1974 - Demonstration of automated operation inciuding automated -

headway control and fare collection
1975 - Demonstration of system reliability and of operation with
passengers

Cabinenlift —

The construction work for Cabinenlift began in April, 1975, and the
system is expected to start operation in December, 1975.

INSTALLATIONS & CONTRACTS:

Cahinentaxi — _

Selection of a city in West Germany for the demonstration project is
scheduled for 1976 provided that all test objectives have been fulfilled.
Cabinenlift —

Cabinenlift links two main clinics at the district hospital at Ziegenbain,
Germany.

COSTS:
Cabinentaxi —

The estimated cost of the demonstration project is $2.6 million/mi
($1.6 mitlion/km) with an average station spacing of 0.4 mi {0.7 km)
including vehicle cost of approx $9,500/vehicle.

Cabinenlift —
The total system cost is estimated to be $864,000.
Operation & Maintenance . . . .. ... Estimated to be the same as for

bus systems in Hagen and Freiberg — 26 to 36 cents/passenger-mi
(40-50 pf/passenger-km}.[c]

INSTALLATIONS OR RETROFIT CAPABILITY: [a]

Single Lane Guideway Envelope Width . . .. .. ....... 6.8 ft (2 060 mm)
Single Lane Guideway Envelope Height . . .. .. ... ... 10.7 £t {3 270 mm)
Single Lane Guideway Structural Weight . . . . .. .. 4072 Ibsfft {600 kg/m} [c}
Double Lane Guideway Width* . .. .. .. .. ....... 9.55 ft {2 910 mm)
Double Lane Guideway Height . . . . . .. ... ....... 18.70 £t {5 700 mm)
MaxX Grade - . . o e e e e e e e e e 15%
Min Vertical Turn Radius . . . . . . . o o oo oo oo e Data unavailable
Min Horizontal Turn Radius . . . . .. . - . . 0o i i v n oo oo 98.4 ft (30 m)
Construction Process . . . . . . . v v v o v v vt i s Prefabricated sections
Staging Capability . . . ... ... ...... Sections can be operated while others
under cnnstruction
LIMITATIONS:
Cabinentaxi —

Short wheel-base on vehicles may cause uncomfortable ride at speeds of 50 or 60
mph (80 - 97 km/h} where higher speeds on long guideway lengths may be
desirable [e}. Developer states that vehicle design modifications are anticipated
for high$peed application. [b]

ENVIRONMENTAL IMPACT: Cabinentaxi

EMissions . . . . .o vt v s et e Mao direct polluting emissions
Visual, Single Lane Elevated Guideway . . . . . . ... .. oo
H. — 5.2 ft {1 600 mm), H,, — 10.8 ft (3 290 mm)
W, — 8.2 ft (1 600 mm}, W, ~ 5.2 ft {1 600 mm)
P =741t {2 260 mm}, P, —11.3 ft (3 440 mm}
NOoISE . .. it i inn e L.ess than 57 dbA at 23 ft {7 m} from guideway,
‘ 53 dbA inside vehicle

* Includes support columns, see drawing.
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CLASSIFICATION: Personal Rapid Transit”
OTHER NAMES: Autotaxi, Automatic Rail-Taxi System

DEVELOPER: Advanced Systems Division : :
. {Formerly, Transport Research Assessment Group)

Transportt Systems Department
Transport and Road Research Laboratory
0Old Workingham Road
Crowthorne Berks RG11 6AU

- England

. Tel: Crowthorne 3131

; _ L . Crown Copyright héserved
ASSOCIATE - ' _ PHOTOMONTAGE OF GUIDEWAY &

DEVELOPERS: Hawker Siddeley Dynamics Ltd. ' _ ' STATION AT MORTIMER MARKET

Manor Road . o .
Hatfield, Hertfordshire AL 10 9LL ' i :
England

Tel: Hatfield 62300 -

Royal Aircraft Establishment
Farnborough, Engiand

Robert Matthew, Johnson-Marshall & Partners
Welwyn Garden City, Hertfordshire
England

LICENSEES: None

\ PATENTS: British Patents applied for - 16183/71, relating to Crown Copyright Reserved L
steering; 47433/70 and 6382/72, relating to control INSERTION INTO PICCADILLY CIRCUS
; : REDEVE LOPMENT .

DATA REFERENCE CODE: {ab1: except as noted]

SYSTEM DESCRIPTION:

Cabtrack is a Personal Rapid Transit system for transporting passengers
in urban areas in smalil, four-passenger, rubber tired vehicles over
exclusive guideways. The totally automated system provides on-demand
exclusive service non-stop between origin and destination stations
usuatly within a grid network of one-way guideways covering an urban
area and two-way guideways as required. Guideways are proposed to be
elevated for the most part, underground, and at-grade as well. Two of
the vehicle seats may be folded up for accommodating wheelchairs or a
pram. Relatively high capacities have been proposed (4,000 vehk/hr},

v

Crown Copyright Reserved
PHOTOMONTAGE OF SYSTEM AT
MIDDLESEX HOSPITAL ANNEXE

’ *PUBLISHER'S NOTE:
The Cabtrack studies were extensive in scope, performed during the period
1967-1971. At present work on this system has been curtailed in the Advanced Crown Copyright Reserved
Systems Division of the Transport Systems Department. It has been included
because of its historical importance to the field of PRT, Its in-depth {nvestigations PHOTOMONTAGE OF GUIDEWAY &
and its continued relevance in the design of advanced high-capacity PRT systems, STATION ALONG VICTORIA STREET

LEA TRANSIT COMPENDIUM — PRT, Vol Il No. 4, 1975




22
g , AVERAGE SPEED {km/hr) OPERATIONAL CHARACTERISTICS -
L 2 2 9 .
AT E— - $YSTEM PERFORMANCE: o _ .
= o7 5 —F §§ Max Theoretical One-Way Capacity . .. ...« . . beer -0 16,000 psgrsfhr*
"j 1, - -8 Max Practical One-Way Capacity . . . . .+« - -« v oo oo m v s 12,800 psgrs/br*
2 re Ex Min Theoretical HBadWay . . . o v v v cn v mm o s m oo om oo 0.9 sec’
1 E | £3 Min Practical Headway . . . o« o s v o s s oo n s mva s a o 1.13sec
" E | - ‘E %% Awailability . . .. o0 e . e e e e .- On-demand 24 hrs/day
= = 2 | - = ESz TypeService . . . v oo e r oo e o n e m s Area wide collection and distribution
o | E v @ 3 TypeNetwork . ... .ceweooe - e e Urban area grid network
ol 2 g . g;é Type of Vehicle Routing . . . . . P ... . .Variable
g IE B Egg Traveling Unit . . ... e e e e e Single vehicles
ja - F | 25 VEHICLE PERFORMANCE: L
43 © 0 33 Cruise VEIOOIY « - -« o oo e n e i mnmaeme e 22.5 mph (36 km/h)
TE ] v o7 853 Max VEloCity . -« -« v o - - - e 45 mph {72 km/h)
= r g ¥ MEX GIAE  + o v v e e e e oo - 107
Foy S E - Sorvice ACCEIBIAtIoN . -« o v v o v e i e s 8.2 f/s (2.5 mI52)
: ] - g2 Service Deceleration . . . . . o oo n oo s e maa et 8.2 ft/s° (2.5 m/s2)
L o AR JETK  + v e e e e e e 4 fifs> (1.23 m/s°)
N z ! i Emergency DECET . . . o e s e s Data unavailable
- ] H i EE Stopping Precision inStation . . . . . oo v e s e e Data unavailable
Tt T T T T L 13 §= Degradation if Guideway isWet . . ..ot Data unavaitable
@. E (ydw) aaajs JOVHIAY - = . Degradation for ICE & SNOW. & v v v v ommma s mm e Data unavailable
Vehicle Design Capacity . . . o oo - o oo om e e 4 seated, O standing
Vehicle Crush Capacity - . . o v« a e rms v r oo mn s 4 seated, 0 standing
i : Energy CONSUMPTION . . oo v oo v rr e esrmermmm s Data unavailable
S -2 - STATIONS:
= TYPE « v v vs e e e e Off-fine only
-~ \ \ TYPEBOBIAING « « « ¢ o o e e e Level
L z Ticket or Fare Collection . . v+« o o v o e ot mee o n e n s Automatic machines
5 = SEOUFILY .+ v v o c v v v s em oo ba e e Closed circuit TV
sl o Boarding Capacity . . .« -« xmn oo r o 76 cabloads/hr/berth [b 31}
@ 3 T Deboarding Capacity . . . .« oo v et .. 80 cabloadsfhr/berth [b 31]
2 o Max Wait Time . . .« « - o oo v o oo e Zero nominally, 40 - 60 sec at peak hrs
18 o Vehicle in Station Dwell Time .« .« « « oo v me s oo s o Not applicable
L] w i % Average Station SPACING .« v oo oo e a e 0.5 mi (0.8 km)
% 23 INDHVIDUAL SERVICE:
5 2 & PrVECY - o v e e o oe v o emae e Exclusive use of vehicle
[ =} | =
) § w Transfers .+ o o v o v e e e e e e r e e Not necessary
- o g SEOPS + o o e e e e Non-stop
i _:.3 ACCOMMOTALION .+ o v v r oo v v e s b s e m s m e e Seated only .
- N ] Comfort . . . v v v v e e e s . ... .Heated and air conditioned vehicles
E'_ SECUFILY . o v« o mme v s n s Push button for stop at next station and loud
f | speakers in vehicles
fnstruction . . . .. .. .o .t Passive and active graphics in stations and vehicles
— + RELIABILITY & SAFETY:
& g. Fail Safe Features . . . .« - - v« o v o v s Vehicle switching mechanism, headway
" SHNOH/SBIDONISSVI control system
ALIDV4VYD NI Fail Operational Features . . . . . . ... - If supervisory computer fails system
’ will continue to operate at a degraded performance. All vehicles come to
safe stop. Public address to passengers remains in operation,
R Total System Mean Time Before Failure
- 2 -Vehicle Lifetime
System Lifetime Insufficient work has
“““ 48 System Restore Time After Failure .« «... . been performed for these
VB [ Station Mean Time Before Failure quantities to be defined.
[ : E i E g.,I_T Station Restore Time After Failure
g 1g 1! EE°E Vehicle Mean Time Before Failure
LR !‘ 8 5 x Strategy For Removal of Failed Vehicle . ... 000 Information unavailable
£y8 In ‘@l & Strategy For Passenger Evacuation of Failed Vehicle . .. ... ... {nformation
T Yo )¢ I unavailable
£ fE IV £ 13
3 B0 Ng-f F MAINTENANCE: (b 11]
g t 'é g Guideway is designed for easy access by maintenance personnel. Running and
®» Jw . Bl 2 guidance surfaces are designed for easy re-alignment and replacement. Withdrawal
. ﬁ E_ N ; o of vehicles for cleaning and maintenance is controlled by the supervisory
SE a‘ ‘EE E computer.
3 1o AR CARGO CAPABILITY:
b EE - Passenger Articles . . ... ... oo Small packages, luggage, wheelchairs
s\ =0 a GOOdSs MOVEMENT .+ v v v v v v ea v e nama s s o Not provided, but could be
d
| 3 PERSONNEL REQUIREMENTS: [e]
o 3 Vehicles and stations are unmaned. Operators are required only for central
g AR o sypervisory control. Personnel are required for administration and maintenance.
2 aysejoyea/sdia) wosied

NOLLYZITIAN T1DIHIA * 4 passongers/vehicle assumed
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PHYSICAL DESCRIPTION
VEHICLE: _ _ -
OveraltLength . . .. ... viveunin. . L. .. 10f(3.05m)
OveraliWidth . .. ......... e i e e e 4.5 ft (1.37 m}
OverallHeight. . . .. ... ... .. ... bbft{1.68m}
Empty Weight . . .vv o 0 o ce e e v i a e e v s 1,320 Ibs (600 kg)
GrossWeight . . . .. cvv o oueveenn. .. 22001lbs (1000 kg)
Passenger Space {Design Load} . . ... See dimension drawing at right
Doorway Width . . .........:....... 532in(1350mm)
Doorway Height . . .. .. .... i e -. . Roof opens
StepHeight . . .. ...... ... i Level
SUSPENSION: :
Type . ... .. ... 4 wheel conventional automotive with pneumnatic
- rubber tires:
Design Load . ........... 1,100 tbs {500 kg}/front suspension
1,100 Ibs (500 kg)/rear suspension
Lateral Guidance . . . .. .. .. ... .. Steered by lateral rubber tired

guidewheels which ride on guideway sidewails -

PROPULSION & BRAKING: 7
Type & No. Motors .. .. .. ... Two proposals: Slip ring induction

motor or d¢c motor
Motor Placement . . . . . One per vehicle with mechanical transmission
MotorRating . . .. . .0 i it ii i e nee - 20 HP, 25 kw
Type Drive . .. .. ..ottt e e Data unavailable
Gear Ratio . ............. e e e e e Data unavailable
TypePower . .. . o v it i e e 415 vac, 3¢, 50 Hz
PowerCollection . . . ... ... ... Data unavailable
Type Service Brakes . .. ........ Electric dynamic supplemented
by disc brakes at low speed
Type Emergency Brakes . ....... Hydraulic operated disk brakes
Emergency Brake Reaction Time .. .......... Data unavailable
SWITCHING:
Type & Emplacement . . .. .. ... .... On-board vehicle, hydraulic actuated
guidewheel retraction mechanism
Switch Time {lock-tedock) . . .. ... .o oot Data unavailable
Speed ThruSwitch . . .. .. ... ... . o i o Mainline speed
Headway ThruSwitch . . . . . ... .. .. .. ... ....... Mainline headway
GUIDEWAY:
TYPE & o ot e e e e e e e Shallow U-shaped roadway with truss design
Materials . ., . o v b e e e e e e e e e e e e e Steel and concrete
RunningSurfaceWidth . . .. ... .. .. i, B.5 ft {1 980 mmj}
Single Lane Elevated Guideway } ________________ Dimension details
Double Lane Etevated Guideway are undetermined
Guideway Passenger Emergency Egress . . . .. ... ... information unavailable
Type Elevated Guideway Support Columns . . . ... .. Information unavailable
CONTROL:

Control is totally automatic quasi-synchronous, hierarchically organized. Moving
slots are established by wayside computers. Velocity and position is maintained
by on-board controller using track Feducial marks and system clock responding to
commands to accel, decel, stop, etc. Station and interchange controliers define
and issue commands to each vehicle to maneuver as required to control traffic.
Central computer regulates overall traffic, routes vehicles, controls ticketing,
dispatches empty vehicle, emergency control, and regulates maintenance. Contro!
is at merging points by a form of queing on branch tracks {vehicles continue
maving during queing process).

STATIONS:

Stations are of modular design. Smallest station accommodates one-way siding
with 3 berths. Larger stations with 5 berths per each direction are designed.
Access is via stairs, escalators, and elevators. Stations are designed based on
vehicle arrival and departure of onae per 40 sec,

1 Datailed design of a prototypa vehicls has not been undertaken, Actual vehicle
characteristics might differ from data shown herain.

TYPICAL TRACK LAYOUTS

5.BERTH STATION OF MODULAR FORM

guides conductors

L running o

debris and drainage

PREFERAED GUIDEWAY CROSS SECTION
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37m 25m 32m 20m 40m 2bm 37m

ab  Sidestep off main track .

Lbc  Deceleration lane

cd  Input Queues (8 x 4m cab spaces)

_____ de Cabstop (Two platforms of 5 x 4m cab spaces}
Tef  Output Wueue (10 cab spaces}

fg  Acceleration lane

—gh  Sidestep, returning to main track

TRACK DIMENSIONS TO SERVE
A 5.BERTH STATION
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TYPICAL INSTALLATION METHODS

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The concept was initiated by Dr. L. R. Blake as “Autotaxi’’ in 1966 at
Brush Electrical Co. Ltd., now a subsidiary of Hawker Siddeley. The
Department of the Envirenment (DOE) in 1967 formed the transport
Research Assessment Group (now Advanced Systems Division) to
manage research and development of the Cabtrack system.- in-depth
technical, economic, and social studies were performed by a

" multi-disciplinary team drawn from the DOE and. the Roval Aircraft

Establishment. Extensive architectural studies were performed at
Robert Matthew, Johnson-Marshall & Partners. The larger effort to
develop the system ceased in 1972; however, at the present time a
1/5th scale model is in"operation at the Transport and Road Research
Laboratory. Present efforts in England appear to be focused on the
“Minitram” LGT system with efforts discontinued on the Cabtrack
system.

3

INSTALLATIONS & CONTRACTS:"

Extensive study of a network for London as a research exercise only,’
with - main emphasis placed on architectural and envirnomental
problems. A cost/benefit assessment study was carried out on two
hypothetical networks in the West Midlands area.

COSTS: {a 21}
Recent cost information unavailable; however, cost studies performed in 1968
resulted as follows:

Capital . . ... ... ... Based on 1968 English pound value converted to
dollars at 1874 exchange rate: Total fixed facilities based on one-way
guideways spaced in grid of 0.318 mi mesh size — $1,465-1.578 million/mi;
Vehicle, including spares and other support facilities — $3,500 each
(Subsequent studies with 0.5 mi mesh size shows similar results)

Cperation & Maintenance . . . . .. . ... . ... Very tentative,dependent upon
detailed site-specific characteristics
Based on mesh size of 0.318 mi and system speed of 15 mph (37.6
cents/veh-mi at 1,000 person-trips/day or 6.8 centsfveh-mi at 16,000
person-trips/day (includes 10% interest charges on al! fixed and movable
equipment)

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . . . ... .. Approx B.6 ft (2 000 mm!}
Single Lane Guideway Envelope Height . . . .. .. .. Approx 10 ft {3 050 mm)
Single Lane Guideway Structural Weight . . .. ... ... ... Data unavailable
Double Lane Guideway Structural Weight . . . . ... .. ... Data unavailable
MAX GREAE . v o v o e e e e e e e e e e e e e e e 10%
Min Vertical Turn Radius . . . . v 0 v v v v oo o i v s e Data unavailable
Min Horizontal Turn Radius . . . . .« .. . o v oo v v e v n s e 20 ft {6.1 m)
Construction Process . . .« . . .« v 0o ot Prefabricated guideway sections and

modular stations [a)
Staging Capability . . . . ... ... .- Sections could be operated while

other under construction

LIMITATIONS:

Traction braking limits emergency deceleration to approx 225 t"t."s2 (6.87 m/s
assuming ideal dry tirefsurface interface conditions; therefore, system
performance may be degraded under adverse climatic conditions. It is debated by
some that proper design of guideway/vehicle interface and control system may
preclude requirements for emergency deceleration greater than that for normal
service. Developer has not yet decided the value for emergency deceleration, but
indicates that it may be the same as normal service deceleration to eliminate the
risk of injury to passengers in "false alarm™ emergency Stops.

)

ENVIRONMENTAL IMPACT: (el

Emissions . ... ... - N No direct polluting emissions
Visual .. ... ... . ......Standard values for H, W, P are not given because
guidewsy dimensions are not defind. An architectural and environmental
study was performed by Robert Matthew, Johnson - Marshall & Partners.
MNOISE o o v v e e v e n e e e e s Data unavaitable
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CLASSIFICATION: Personal Rapid Transit

OTHER NAMES: None

DEVELOPER: Japan Society for the Promotion of Machtne Industry = .
. 3-b-8 Shiba Koen

Minato-ku

Tokyo, 105, Japan

Tel: {Tokyo) 434-8211

ASSOCIATED :
DEVELOPERS: Ministry of International Trade Industry
University of Tokyo
Toyo Kogyo Co. Ltd. {vehicle)
Mitsubishi Heavy Industries, Ltd. {vehicle)
Nippon-Steel Co. {guideway)
Hitachi, Ltd. {controt}
Toshiba Electric Co. (control)
Fujitsu Co. (control}
Sumitomo Electric Industries, Ltd.
{communications)
Nippon Electric Co, {communications)

LICENSEES: MNone
PATENTS: Data unavailable

DATA REFERENCE CODE: [a 71: except as noted]

SYSTEM DESCRIPTION:

CVS is a high performance, high capacity, totally automated Personal Rapid
Transit system for carrying both passengers and freight for short distances within
an urban area. Passenger service is non-stop, on-demand from off-line stations in
four-passenger small, electrically propelled, rubber-tired vehicles which ride over
exclusive guideways. Vehicles are designed for specific purposes (i.e., passengers,
waste, goods, mail, etc.) )

Proposed is a fairly tight grid network of guideways; some called superways and
others mediun-speed-ways or paths. Vehicles travel on the super-ways at 37 mph
{60 km/hr) which are laid out as approximately 0.62 mi {1 km) square meshes of
2 or 3 single lanes in each direction with grade separated crossings, without right
turning ramps. The path network consists of 328 ft {100 m) square meshes,
contained within the super way meshes of two lane guideways {each direction}
and level crossings. Stations, calted stops, are located at one place for each path
link on siding tracks, one each side of a 100 m x 100 m square mesh.

For the most part, guideways are proposed to be elevated over existing
right-of-ways; however, underground, through buildings, and in uncovered
trenches are also proposed.

OPERATIONAL CHARACTERISTICS

TYPICAL STOP ADJACENT
TO A BUILDING

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . . . ... ... .. ... ... 14,400 psgrs/hr
Max Practical OneWay Capacity . . .. - ..o v v v v o 7,200 psgrs/hr
Min Theoretical Headway . . .. ... .. ... 1.0sec

1.
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WOULD BE 18 MPH AKD NOT 118 MPH

Min Practical Headway . .. ...: e e e ven. . 20seC
Availability . .. ... ... ..., e -. ;On-demand
TypeService .. ... ..o vennnn Area-wide collection and distribution
Type Network . ... .. e e e e e e e e e e e Grid
Typeof Vehicle ROUTING - - - o ot v v e ce i e e e e e va oo Variable
TravelingUnit . .. ... .. ... -2 Single vehicle ar max 10 vehicle trains ..

VEHICLE PERFORMANCE: ‘ . : -
CruiseVelocity . . . ... . .« i v i it vt eeenn 25 - 37 mph (40 - 80 km/h) .

Max Velocity . . . . ... e e e e 50 mph {80 km/h}
Max Grade . ......---...... e e e Max 20%
Service Acceleration . . . .. .. ... ... e e e 6.6 ft/s] (2m/s}
Service Deceleration . . . . . .. e e e e e e 66 ft,fss {2 m[sa) .
MaxJerk . ... .....cc..in e e e e e e 3.32ftls {1 m/s))
Emergency Decel . . . .. . . - - oo - 16.4 - 65.6 ft/s” (5 20 m/s”)
Stopping Precision in Station . _ . . .. e e *11.8 in (X300 mm)"
Degradation if Guideway isWet . . . . 1 ... ... .. No degradation
Degradation for fce &Snow . .. .. ..o i i i e s Data unavailable ..
Vehicle Design Capacity . . . .. -« v oo v v vt o a o n - 4 seated, 0 standing
Vehicle Crush Capacity . . . . .. .. ..o aan 4 seated, 0 standing
Energy Consumption, Accelerating and Decelerating Only _
Empty Vehicle . . . . .. e e 0.5 kwh/veh-mi (0.3 kwh fueh-km) -
At Design Capacity . .. ... ..... 0.5 kwh/veh-mi {0.3 kwh/veh-km}
Energy Consumption, Cruise Only . ’
Empty Vehicle . . .. .. ... ... .. 0.2 kwh fveh-mi (0.1 kwh /vgh-km)
At Design Capacity .. ......... 0.2 kwhfveh-mi {0.1 kwh/veh-kmn}
STATIONS:
TYPE & o vt vt s n o s e a e ’ + o Off-line
TypeBoarding . . . ... .- - .- v a0 latvel
Ticket or Fare Collection Ticket vending machines
SBCULTEY « + v v o s = = = c 4 s s v nmm e Open stations on ¢ity streets
Boarding Capacity . . . . .. . et et e e e 1,200 psarsfhr/berth
Deboarding Capacity . . . -« -« - 4 v 4w v 0 - e e e e e 1,200 psgrsfhr/berth
Max Wait TIME &« « 4 = & & & v 4 m v s g mnc s bt s aa oo r o am ... B0sec
Vehiclein Station OwWell TIiMe « + -+ - v + = = ¢ o s s 0 = = = = = c o = Approx 20 sec
Average $5tation Spacing . . - - - . 4 s s e e e e m e o e e G.16 ml {0.25 kxm)
INDIVIDUAL SERVICE:
PrIVACY & © v o u o a e s e e m e e s e e e e m e e Exclusiva usé of vehicle
TrANSTEES & v 4 = v o o 4w s e e e e m e . . « No transfers
SEOPS = = = o e e e nm e e e n e e amma e e e Nonsstop sarvice
Accommodation . . v v s « v o s 4t m m e a e e e e e e e . Seated only
COMEOrt « & v v v b s e s m s e b e e e e e e Air condijtioned vehicles
GSECUMEY o v v o v @ v m e m st s m e s Emergency call button, telaphones
Instruction . ... .. Active graphics, chimes at 3 and I min before vahicle arrival
RELIABILITY & SAFETY:
Fail Safe Features . . . .« . .+ - = Power supply breakdown - vehicla [ powered

to nearest stop usihg on-board battery, vehicle fails between stations - psgrs
walk to the nearest station on sidewalks along guideway.

Fail Operational Features . . - - . .« ..« A seament of tine between two stations
can suffer an immabilizing faiture and be shut down, however, other traffic
can be detoured on other segments.

Total System Mean Time Before Failure

System Restore Time After Failure

Station Mean Time Before Failurg « - « -« <+« + = v o0 v o - Data unavaiiable

Station Restore Time After Failure

Vehicle Mean Time Before Failure

Sirateqy For Removail of Failed Vehicle . . .. . ... oo i o Pulled to

maintenance area by rescue vehicle

Strategy For Passenger Evacuation of Faited vehicle . . ... . ...« Passengers

walk to nearest station on the sidewalk along guldeway.

Systemn Lifetime . . . . . o o v v e mc e i a o a e s Data unavaijlable

Vehicle LIfEtime .+ o v o o v v s « v s s v 4 8 s = s o s 4 a s w e . B years

MAINTENANCE:

{nspection Frequency {One-way guideway assumed) . . v e v - wx e S e .
GUIHEWAY . « « v o v = s o s s om0 = s v v s o n s Data unavailable
Statlon . v . 000 e v e e .- Pata unavailable
Vehicle ... .. e e e et e e 0.05 hrs

Periodic MaintenanCe . . « 4 -« o v s s s = 4 s s o v n 2 a2 s s 4 e e e Vs
Guideway . . . . . P Data unavaitabte
L LA 1= ] 2 H S T TN A B T Data upavailable
VehlCIE .+ v v« ot s v o s s n s s e m it et u v e 0.5 hrs every 10 days

Adjustments Required . 4« « s v o0 s e s s s s Data unavailable

Cther MaiNtENANGE . « + « « o 2 s =« & 4 1 n s s ==« s s v a = an Data unavailable

CARGO CAPABILITY:

Passenger Articles . . . . .« o0 000y Baby carriaga or wheelchair can be placed

between front seats and rear seats

Goods Movement . . . s a0 s Max container pay load 1,100 ibs (500 kg)

PERSONNEL REQUIREMENTS:
[Typical System of 4,000 vehicles, 800 statlons and 280 mi (450 km) of one-way

guideway] .
No. of Operators/NVehlcle , . . . . .. e 4]
No. of Attendants/Station . ... .. e e , 0
MNo. of Adminstrative Personnal . . . . Cea e ; ve e 16
No. of Contral Control Attendants + « v v v v v s v v o v v a0 s s, 20/24 hrs
No. of Malntenance Personnel . . .. v v s s i e e « ... 140
Englnearing Staff . . . v v o v i v s i e e e e e e e s waa 3
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PHYSICAL DESCRIPTION

VEHICLE: . : _
Overall Length . .. .. .o coveneons o .. 11.0# (3350 mm)
Overall Width . . . . .. e eeaa .. B3ft(1600mm)
Overall Height . . ... ... e e ... 6117 (1850mm)
Empty Weight . ... ... e e e e 1,698 ibs (770 kg)
Gross Weight . ... ... ... e . ... 2205Ibs{1000 kgl
Passenger Space {Design Load) .. .. .. ... 28.0 ft2 (2.6 m?) seated -
Doorway Width . . . ... ... ..o u s .. 354in (900 mm)
Doorway Height ... ... ...... e e . 52.8in (1340 mm)
StepHeight . . . oot vt i i i .. Level
SUSPENSION: : .
TYPE .+ v v v h s Suppaorted on 4 prieumatic rubber tires with leaf springs
and shock absorbers
Designboad . .. ..o ccvarornns 1,102 ibs {500 kg} ffront susperision
1,102 |bs {500 kg /rear suspension
Lateral Guidance . ., . .« o v 0. Ackerman steering actuated by front steering

arm which rides in a center groove in the guideway

PROPULSION & BRAKING:

Type&No. Motors ... - .o Rotary dc electric traction motor
Motor Placement . . . - v o v v v v vt a s e n s o One per vehicle, under floor
MOTOr RAating + « o v v v s v s m e v e manonanvanaen usrons 16 kw
TypeDrRivE .« v v it i s s e e Rear wheel drive ~
GearRatio . « v v v oot n s a i s m et e sa e e Data unavaiiable
TypePower . . . . ..o 220 vac 1 ¢- rectified and charges vehicle battery
Power Collection . . « v v v v v vt s v v ot o v = Power rail and collector shoes
TypeService Brakes . - .« « v v v v v v vv v oo e High speed - electradynamic;
, tow speed - mechanical
Type Emergency Brakes . ..... Hydraulic - positive gripping of guideway rail
Emergency Brake Reaction Time . ... .. ..o 0.1 sec
SWITCHING:
Type & Emplacement . . . . .. ... .. Mechanical positive entrappment rollers
engages switch rail
Switch Time (jock-tolock) . ... ... .. Mechanism operates advance of switch
Speed ThruSwitch . . .. oot ity Line speed
Headway ThruSwitch ., . . . oo v v oo s ae s 1.0 sec min
GUIDEWAY:
TYDR & o e i e e At, above, or below grade, flat concrete surface
or coated with plastic
Materials . . .. ..o 00 PP e e Prestressed concrete and steel
ARunningSurface Width . ... ... ... ..o v I 5.9 ft {1 800 mm)
Single Lane Elevated Guideway:
Max ElevatedSpan . .. .« s v v v n o r vt saaraana 98.4 ft {30 m)
Overall Cross Section Width . . 5.9 + 2.0 {sidewalk} ft {1 800 + 600 mm)
Overall Cross Section Height . . . . ... . ..... .. 2.8 ft {800 mm}
Design Load . . v v v v vt n v v oo seme s ans Data unavailable
Double Lane Elevated Guideway:
Max Elevated Span . -« « v o - s s v v e s e e w m e 98.4 #t (30 m)
Overall Cross Section Width, . 11.8 + 2.0 {sidewalk) ft (3 600 + 600 mm)
Overall Cross Section Height . . .. . .. ..o v oo vt 2.6 ft (800 mm)
Design Load . ... .o i i s i e Data unavaitable
Guideway Passenger Emergency Egress . . . . . e e Via guideway sidewalks

Type Elevated Guideway Support Columns . Steel pipe 1.6 ft (500 mm} diameter

CONTROL:

Contra! is by synchronous autormatic hierarchial system. Headway control isvia a
point-follower, Points are aestablished in a central computer in accordance with
predetermined time-distance patterns. Each moving point is coded, For merging,
both main line and merging line points have the same code. The Vehicle
Computer controls speed and braking via wayside command. The modes for the
Vehicle Computer control are powering, coasting, electrical braking, and
mechanical braking. Other computers in the hierarchy are interséction computers
and station computers.

STATIONS:

Stations are focated at street level as an elevator cab. A passenger buys a ticket
from an automated machine, boards the elevator from which he transfers to a
waiting vehicle. Larger elevated station buildings are also proposed, as well as
integration of stations within buildings.
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- DEVELOPMENT HISTORY, PLANS & PROGRESS:

CVS is being developed by the Japan Society for the Promotion of
‘Machine Industry under the sponsorship of the Ministry of

e international Trade and Industry. Technical supervision is by the

o University of Tokyo. Eight other companies are participating with each o
- gompany supplying 27% of the -development funding for their ‘

B responsibility. Primary tests of the vehicle on a track {230 m) were

® . performed October, 1973. A full scale test track with collective

cormnputer operation began in August, 1974, At present, full scale test is
continuing and the phase | test witl be completed in March, 1976.

E aZ z EI— Oz Q g.—_‘ | . . _
g ug 29 Ouw Zo =2 w8 g INSTALLATIONS & CONTRACTS: RO
a ao o =2 o
3 o ®8 aa ar ' Higashi - Murayama City (demonstration) b km single lane guideway, 2
- DEVEL

OPMENT STATUS - stations {each has passenger berth and cargo berth), 100 vehicies

COSTS:

[Based upon typical system of 280 mi (450 km) single fane guideway,
800 stations, 4,000 vehicles, 609,000 veh-mifday, 27,200
veh-hr/day, 24 hrs operation per day]

CapitaiCost . .. ......... Total single lane avg of $3.32 mill/mi

($2.06 mill/km) [f]

AvgCostperVehicle . . .. ... ......... e $17.000

Avg Cost per Single Lane Guideway . ........ $1.61 mil/mi

{($1.0 mill/km)

AvgCostperStation . . .. .. ... ... ....... $700,000

Computers, Software, & Control Center . . . ... .. $77 million
Maintenance & Storage Facilities | $50 million

Power Distribution & Substations
Operation & Maintenance Costs . . . . ... ... ... ...... e
Fixed Cost $210,000/weekday + Variable Cost $15,000/weekday
Total Avg $8.30/veh-hr or $0.12/veh-mi ($0.2 veh-km) t

PROTOTYPE STATION AT

TEST TRACK INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . . . .. ... Data unavailable
Single Lane Guideway Envelope Height . . . .. .. .. Data unavailable
Single Lane Guideway Structural Weight . . . . . .. .. .. 672 Ihs/ft
5 {1 000 kg/m}
Double Lane Guideway Structurat Weight . .. .. .. .. 1,344 lbs/ft
(2 000 kg/m)
Max Grade . .. .. .. .. et it o e e 10%
Min Vertical Turn Radius . . . .. ... ........ 328 £t (100 m} at
12.4 mph (20 km/h)
Min Horizontal Turn Radius . . ... .. ... ... .. 16.4 ft (5 m) at
6.2 mph (10 km/h}
Construction Process ... .. Prefabricated and modular construction
Staging Capability .. ......... Sections can be built and put into

operation while others are under construction

LIMITATIONS: [e]

-y Traction drive may require degraded performance for inclimate weather
) operation {including snow and ice removal).

i

LEVEL CROSSING AT
TEST TRACK S
ENVIRONMENTAL IMPACT:

y Emissions . . .. ... .. .. ... ..... No direct polluting emissions
‘ Visual, Single Lane Elevated Guideway . . . . . .. . .. vun ‘
* Hl — 2.62 ft (800 mm}, H2 — 8.69 ft (2 650 mm)
; Wl —5.91 ft {1 800 mm), W2 - B.25 ft (1 600 mm)
P1 — 6.04 ft (1 840 mm), P2 —10.1 ft (3 080 mm)
Noise . .. ... e e NCA 60 inside vehicle
LAYOUT OF TEST TRACK NCA 50 at 32.8 ft {10 m) to side
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ELAN-SIG
CLASSIFICATION: PeIsonal Rapid i’ransit :

OTHER NAMES: None

DEVELOPER: - SIG Swiss Industrial Company
Railway Carriage and Wagon Works
CH-8212 Neuhausen Rhlne Falls
Switzerjand :
Tel: (053) 8 1655
Telex: 7 61 56
Teleg: SEG.NeuhausenamrhelnfaII

LICENSEES: None

PATENTS:

One-way vehicle of Rickshaw Principle:

Austria 310005; Switzerland 542741; U.S.A. 3,777,670, ltaly 943616;
France 2108518; and pending in Germany, Sweden, Japan, and Great
Britian

Vehicle with Movable Seats and Floor:

Austria 313718; Switzerland 542069; U.S.A. 3,759,567, ltaly 936806;
France 2108519; and pending in Germany, Sweden, Japan, and Great
Britian

Vehicle Guidance and Switch:
Austria 31 5909 ltaly 951416; France 2136439; and pending in
Switzerland, Germany, U.S.A., Sweden, and Japan

DATA REFERENCE CODE: [a bi: except as noted]

SYSTEM DESCRIPTION:

Elan-Sig is a Personal Rapid Transit system operating from, and
controlled by, an overhead guideway, with the vehicles supported from
below by two rubber tired wheels which run on a roadbed. The totally
automated system using state-of-the-art components (automotive
wheels and suspension, for example) and systems equipment, offers
personal non-stop exclusive service to its passengers in small vehicles of
4 seats. The vehicle is designed for goods movement where the seats can
be removed and freight containers placed aboard. The system is
proposed as an advanced high-capacity PRT operating at 0.7 sec
headways with capacities as high as 20,000 passengers/hr. The switching
concept is claimed to be reliable and crashproof utilizing a small active
knife-edge biade in the guideway which must pass to the right or left of
another knife-edge blade on the vehicle’s overhead bogie,

Of interesting note is the capability to tilt {or rotate) the vehicle about
its horizontal axis by changing the distances between the roadbed and
the overhead guidebeam, thus compensating for steep slopes,
acceleration, and deceleration to give a safer and more comforiable
ride.

BASIC VEHICLE COMPONE.NTS

ELAN VEHICLE

ELAN VEHICLE

GOODS MOVEMENT

L.EA TRANSIT COMPENDIUM — PRT, Vol. || No. 4, 1975

29

TS

e d

L R

AEPEITISTTISr O IS




'AVERAGE SPEED (km#hr)

g .
bavvga oo s Loty
g | ] =
= 5 s
] - 1
21]s. |
4=
- -
34 = 3
- . v
= —3
= F
4 =~ [
7| , I
o o
- E
- -
. - <
B 3 B L]
] -2
p . >
" o
E
L T 13 Irl Ti1. 1 1] T
8 . . -
{ydw) gI3dS IDVHIAY
=
»
Z
&
= =
- o«
4 o
3 w
3 -
T - 9
i | *
. ;:el___ _Em
— 2
2 )
b -
. Wl
% o
=
w
i o —E%
‘.
o
SHNOH/SUIADNISSYA
“‘ALIDV4VYD INN
8 8 g
3 g g

19

1
-mi.
1 qu ‘|
e — =y

ad

Q1

o0l

a

VEHICLE DENSITY ‘Vahisles/ S5 K.
VENIELE DENETTV Veniclea/s
—

ﬂ}“

f
10

DEMAND DENSITY Person Trips/Sq. mi./Hr.

-

f
b

T

g 2
1 /0191uA/edil] uosieg
NOILYZITLN TIDIHIA

Wi
1

STATION SPACING \mi)

{13 FOR PRT THE STATION SPACING AXLS SHOULD BE INTREPRETED AS TRIF LENGTH. THE STATION SPACING

10

a1
MIGHT BE 0.25MI. HOWEVER, FOR A TRYP LENGTH OF 1M1, THE CORAESPONOING AVEAAGE SPEED

a1

T
1

DEMAND DENSITY Person Trips/Sq. km./Hr.

WOLILD BE 33 MPH AND NOT 12.5 MPH

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:
Max Theoretical One-Way Capacity .« . ... ...... 20,571 psgrs/hr
Max Practical One-Way Capacity . . .. ... .. ... . 16,457 psgrs/hr
Min Theoretical Headway . . . .. ... ... ... ... «... 0.7sec
Min Practical Headway ... ...... e e e ... 09sec
CAvailability . .. ... T e On-demand 24 hrs/day
Type Service . ....... . . . . Area wide collection and distribution
D TypeNetwork ..................Areawidegrid network
" Type of Vehicle Routing™ . . . ... ...« outn . v ... .Variable
TravelingUnit . ... ....... e e uaa..Single vehicles-

VEHICLE PERFORMANCE:

Cruise VElOGIity « « oo v oo e iavwens oo 37mph{60km/h)
Max VeloCity . v v o v o v i v v e e e e eaa s .. 40 mph {64 km/h)
Max Grade .. ... . ..o v oo ninn e anenesseas ... 20%
Service Acceleration . . .. ... .. e e .. 8.2ftfs* (2.5 m/s?)
Service Deceleration . . . . . .t .. oo . B.2t/s? (2.6 m/fs?)
MaxJerk . ......... e e e e e e e N/A
Emergency Decel . . v oo v i i 16.4 ft/s? (6 m/s?)
Stopping Precision inStation . . . ... ... o e . . N/A
Degradation if Guideway isWet . . ... ......... No degradation
Degradation for lce & Snow . .. .............No degradation
Vehicle Design Capacity . ... ... ... . ... A4seated, Ostanding
Vehicle Crush Capacity ... .....-...... 4 seated,0Ostanding
Energy Consumption ... .. . 0.145 kwh/veh-mi {0.09 kwh/veh-km)
STATIONS:
TYPE « v o s vt m e e e m i e Off-ine, at, above or below grade
Type Boarding . .. .. e Level
Ticketor Fare Colfection . . . . .. ... - s e e Automatic machines
SECUTILY . o v v v v i v v e n o r e e s Ctosed circuit TV could be installed.
Boarding Capacity . . . - - v v e v v v e e e = 480 psgrs/hr/berth
Deboarding Capacity .+ .« v v v v e v v v 480 psgrs/hr/berth
MaxWaitTime . . ...« oo v v e i oo a o n o Zero for unsaturated operation
VehicleinStation Dwell Time - . - . v v oo vt it 30 sec
Average Station Spacing .+ . . ..o cc e s i e s 0.5 mi (0.8 km)
INDIVIDUAL SERVICE:
PRIVECY o v i v v e ettt saaa e Exclusive: use of vehicte
Transfers . . o v i v a e i e h e s a e e e e Mot necessary
£2]7+] =1 J R e e e e s Non-stop
ACCOMMOdAtiON .+ & v v v v v v s st a s rm s e s e Seated only
Comfort . . . v v v v v v v s s st m e e s a s e Heated and ventilated vehicles
Security . v . v v v e e s Emergency stop pushbutton for next station
Instruction . . -« - v v s i e e e e Maps, signs, and active graphics
RELIABILITY & SAFETY:
FailSafe Features . . .. . v v v v v v v v o v e o Switch, on-board fault detection
Fail Operational Features . . . ... ... ... ... Passenger walkway is provided
for escape path. Vehicles can be towed or pushed.
Total System Mean Time Before Falfure . . . ... .. .. ... 10,000 hrs
Systern Restore Time After Failure . .. 1 hrby replacing exchange compenents
Station Mean Time Before Failure . . . . . .. .. oo 100,000 hrs
Station Restore Time After Failure . .. .. ... ... ... Data unavailable
Vehicle Mean Time Before Failure . . . . ... .. ... .00 1,000 hrs
Strategy For Remova! of Failed Vehicle . ... .......... Data unavaitable
Strategy For Passenger Evacuation of Failed Vehicle . ... ... Data unavailable
System Lifetime . . .. . o v st e e 30 years
Vehicle Lifetime . . . . v - v o v o v et o r e e e e e Data unavailable

MAINTENANCE: Data unavailable

Maintenance Facility .. .. ... . 4 Small maintenance building with automative
hoists and storage space for approx 5% of total fleet

CARGO CAPABILITY:
Passenger Artictes . .. ... ... 00 Small packages and hand luggage
Goods Movement . . .. ... .. . . Seats can be removed and freight containers

placed aboard vehicle

PERSONNEL REQUIREMENTS: Data unavailable
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PHYSICAL DESCRIPTION - S . . . S
VEHICLE: . S
Overall Length . .. . ... ... ... e e 10.2 £t {3 100 mm} .
OverallWidth . . . . ... ... ... ... ..., 5.9 ft (1 800 mm)
Queral Height . .. .. .. ... ... - 4.5 ft (1380 mm)
Empty Weight . . ... ... ... .. ..... - .. 1,750 Ibs {795 kg}
GrossWeight & . .. .. ...... e e 2,400 Ibs {1 100 kg)
Passenger Space {Design boad) ... . ... Same as compact automobile
Doorway Width . } Vehicle side and roof completely -
Doorway Height - open for total exposure entry
StepHeight . .. .. ........ e e e e .o .. Level.
SUSPENSION:
Type . .. ... e e e - 2 pneumatic tired automotive wheels and

: suspension stabilized by leading guidearm
Designboad .. ............ 1,200 Ibs/wheel {550 kg/wheel)
{ ateral Guidance . . . .. .. Guided by bogie constrained to ride inside -

overhead guidebeam with leading arm to veh.

PROPULSION & BRAKING:

Type & No. Motors . ... .... Rotary dc electric traction drive thru’
‘ support wheels -
Motor Placement . . . .. ... ... ... Single motor on-board vehicle
Motor Rating . . . . . . . . ittt s e e n e e s 20 HP, 15 kw
TypeDrive . . . . .. L e Data unavailable
GearRatio . .. ... .. .0l nn Data unavailabte
TypePower . . . .. . . . . i i e e e e 600 vdc
Power Collection . . . . . ..... Double sided power pick-ups ride on : “
guideway power bus. . GUIDANCE BOGIE [ E
TypeService Brakes . .. .. .. .. ... .. ... Dynamic electric : 1
Type Emergency Brakes . ... ... Electrically controlled mechanical N
wheelbrakes iy
Emergency Brake Reaction Time. . . . ... ... ... ... ... 1 sec K 2
SWITCHING: ]
Type & Emplacement . . .. .. ... ... Passive for merging - Active mechanical i
for demerging -
Switch Time {lock-to-lock} . . . . . .. . . ... e e 0.15 sec I
Speed ThruSwitch . . . . . ... ... .. L. oo Mainline cruise speed | .
Headway ThruSwitch . . . . . . ... .. .. .. ... Mainline minimum headway N
GUIDEWAY:
Type . . . ... . oo Tatally enclosed flat roadbed surface with overhead o
box guidebeam
Materials . . ......... Concrete or steel roadbed, steel overhead box beam
Running SurfaceWidth . . ... ... ... .. ... .. Approx 6.5 ft {2 000 mm) _
Single Lane Elevated Guideway: ’ |
Max Elevated Span . . . . .. ... o 150 ft (48 m) BOGIE INSIDE GUIDEREAM T
Overall Cross SectionWidth . . . .. ... ... ..., 7.5 ft {2 300 mm} i
Overall Cross Section Height . . . .. .. .. .. ... Approx 7.5 7t (2.3 m}
Design Load . ... ... ... oo Data unavaitable
Double Lane Elevated Guideway: . . . . . . . . ... .. ... Data unavailable E
Guideway Passenger Emergency Egress . . . . . ... .. Exit vehicle to guideway,
walk along guideway to nearest station [e}
Type Elevated Guideway Support Cotumns . . . .. ... ... ... T-section [e]
CONTROL:
Control is by a hierarchial computer system with guasi-synchronous network
control. Virtual slots {vehicle plus separation distance length} move along the
guideway with vehicles assigned to a particular slot. Vehicles raceive discrete
commands from wayside computers having control over certain jurisdictions. A
central computer supervises and controls the total network processing demands,
digpatching empty vehicles, and assigning routes. :
STATIONS: . .
A typical off-line station would be 115 ft (35 m} long. Total off-line guideway -
length, including acceleration and deceleration, and station lengths for 37 mph (60 - .
km/hy) mainfine cruise speed and 8.2 ft/sZ (2.5 m/s?) accel/dece!, could be 1,119 BOGIE IN SWITCH SECTION
£1{341 m). . ’
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DEVELOPMENT STATUS

SCHEMATIC OF LINE SEGMERT r ..

|
4 v

T

it - oot —] /
STATION

1 n * - v n ]
' [ i i e
MINIMUM WESHSIZE M

SCHEMATIC OF LINE SEGMENT

mph 45 38 3 25 19
ft 328 236 161 98 62
f1 525 380 260 | 157 95
ft 364 262 181 | 111 66
ft 585 423 285 | 177 105
ft 207 177 44| 115 38
ft 381 314 259 | 203 158
it 361 266 184 | 118 72
ft 295 | 216 | 148 98 62
ft 15 115 15| 115 15
7t 1850 | 1430 | 1060 | 784 5ag

mainline speed

min. curve radius, 15% superelevation
min. curve radius, no superelavation

min. space, 909 turnoff with 15% superelavation
min. space, 900 turnoff no superelevation
S-transition with parallel spur at 8 ft
S-transition with parallel spur at 25 fi
accel. or decel. segment at 6.56 ft/s2
accel. or decel. segment at 8.02 ft/s2
station tength

Minimum grid mesh length

g3~ Sca wae 62z |T(F|TR|~len|e

NETWORK INSTALLATION DIMENSIONS

DEVELOPMENT HISTGRY, PLANS & PROGRESS:

The. Elan-Sig PRT p.rc_:ject has been suspended pendihg_in'creased
demand for system production.

The concept was designed based on numerical data from provisional -
and assumed values. Models of vehicles, guideway, guidance, bogie and

the switch have been fabricated. A prototype station and short length

of guideway were planned. The vehicle and control system, both of

which would be detail designed to suit the particular apphcation and

customer specification, were under development,

INSTALLATIONS &_CONTRACTS:

Presently no instaltations are planned or committed to.

COSTS: [al
Data insufficient for publication

I:NSTALLATION OR RETROFIT CAPABILITY:

Singte Lane Guideway Enwvelope Width
Single Lane Guideway Envelope Height . . . .. .. ..

75 ft {2.29 m)
7.5t {2.29 m)

Single Lane Guideway Structural Weight . .. ... .. . Data unavailable
Double Lane Guideway Structural Weight . ... ... Data unavailable
Max Grade . . . . . . .. 0 i e e e 20%
Min Vertical TurnRadius . . . . . . ... .. ... ... Data unavailable
Min Horizontal Turn Radius . . .. ... ... .. .... 240 ft (73 m)

Construction Process . Guideway sections could be prefabricated [e]
Staging Capability .. ... .. Sections could be operated while others
under construction

LIMITATIONS:

Be‘;:ause the steering control - force attach point is ahead of the
propulsion force (in the powered mode), horizontal plane moments
may be generated with resultant action a tendancy to turn the vehicle
or cause fish-tailing.

ENVIRONMENTAL IMPACT:

Emissions . . . . oo o Na direct pofluting emissions {e]

Visual . . ... . ... ... ... Single elevated enclosed guideway [f]
H1 & H2 — 75 {2.3m)
Wl & W2 — 75t (2.3 m)
P1 & P2 - 10.6 ft (3.23 m)

Noise .......... Expected to be approximately same or less than

conventional electric trolley buses [bl

GUIDEWAY INSTALLATION VARIATIONS
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" CLASSIFICATION: Personal Rapid Transit® -

© OTHER NAMES: None -~ -~ . . . x
DEVELOPER: Flyda Ltd. SR .

FLYDA CHAIR
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Cirencester o D : 1 Dt
Gloucestershire GL7 5TT [~ N
England S : - ';1
Tel: South Cerney 317 E :‘ T

: o

LICENSEES:  None

PATENTS: U.K. Pateht Nos. 1,213,453 and 1,371,611 .
U.S. Patent Nos. 3,777,667, 3,780,666 and
3,871,300

DATA REFERENCE CODE: [b21] °

PERSPECTIVE VIEW OF C.30 FLYDA CHAIR
SYSTEM ALONG A STREET

SYSTEM DESCRIPTION:

The system has been designed for application in activity centers and vj

supplementary to public transport within large and medium-sized ' S R s T e T
existing towns; to link pedestrian areas, parking lots, bus and rail - ;' : RIS L
interchanges. Guideways pass over streets, initialty, but may :

subsequently be dismantled and re-erected to pass through special ; e e =

buildings, when major urban redevelopment makes this possible.

Two systems are offered, the C. 10 and the C. 30. Both offer an
alternative to moving way transit, and are for distances of from 591 ft
{180 m) upwards to 5 or 15 mi (8 ar 24 km), respectively. The C. 10 is
designed primarily for indoor use and for economy at light loads. Both
systems offer demand-activation. A passenger may have exclusive use of
a vehicle or share it with others, if he desires.

High capacity is provided by train formation. When in transit,
individually demand-activated cars are able freely 10 join and diverge
from continuously circulating ‘‘contact trains’ and “discrete groups”
{not platoons). Vehicles are automatically coupled. Uncoupling is by
transverse relative motion on diverge or at stations. Trains and discrete
groups conform to “‘option schedule”, which is rigorously timed for
approximately 15 sec to 60 sec headways. Cars per train can be up to
30 or 60, depending on demand.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE: ACCESS TO C.30 FLYDA CHAIR
Max Theoretical One-Way Capacity . .. ... ... .. 12,000/36,000 psgrs.’hrl
Max Practical One-Way Capacity . . . .. .. ... ... 6,000/18,000 psgrs/hr
Min Practical Headway . - -« « c o v v o b i e e e 27/18 sec
Availability e e e e . Ondemand
Type Service . . . . C.10 - short corridor plus {ocal area collection & distribution
C.30 - corridor plus collection & distribution
TypeNetwork . .. . ... ..ot Linear or loops or grid
Typeof Vehicle Routing . .. ., -« oo v v oty Variable
TravelingUnit . .. ... .o u Single vehicle or b vehicle trains

VEHICLE PERFORMANCE:

Cruise VBIOGIY » « o o e e e e e 10/302 mph (16/48 km/h)

Max VelOCitY .+ . v« v v v v a o remm v ae e 10/30° mph {16/48 km/h)

1 All data shown are C.10/C.30 respectively.

*PUBLISHER'S NOTE: AN f;-‘-.':."fr';frjx:._ ol :{!r-: AT R

Two different systems are proposed: C.10 and C.30. Unless specifically stated the
information herein relates to both systems.

!NSTALLATION IN STREET MEDIAN
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1 3a
. AVERAGE SPEED ﬂ([‘ﬂ/hﬂ . C Nlax.Grade e e F ntc 12;/6.
' 2 g Service Acceleration . . . . . .« s i o m e e 2.7 ft,’s2 (0.8 m/sz)
bt aem— S Y Service Deceleration . . . o . oo oo i e 2.7 ftfs 50.8 m/s3)
= a — £ Max JEIK o o e e e e e e e e e e e e e e e e e e e e 3 ftés {1 mlszl.
] 5§ Emergency Decel . . ... ....- N 2.7 ft/s° 0.8 m/s”)
] H Stopping Precision inStation . . . . .. . ... %2 in {£50 mm)
4 ;% Degradation if Guideway isWet . .. . .. .. Guideway is protected on underside
o -] —~£2 Degradation for lce & Snow . . .. .. .. .. Guideway is protected on underside
5 L L E Eg: Vehicle Design Capacity . . . . . - . - . -« o oo . 3 or 4 seated, 0 standing -
B - F p 232 ‘Vehicle Crush Capacity .. . ... ... .- oo 3 or 4 seated, 0 standing
g ] [ 2 EEE Energy Consumption, Accelerating and Decelerating Only
5 L9 g2 Empty Vehicle . . . ... 0.07/0.09 kwh/veh-mi {0.04/0.06 kwh/veh-km)
. g ] e 531 At Design Capacity - . . 0.10/0.12 kwh fveh-mi [0.06/0.08 kwh/veh-km}
@ =z L Energy Consumption, Cruise Only :
3 z o 3% Empty Vehicle . .. [ .. 0.03/0.08 kwh/veh-mi (0.02/0.05 kwh fveh-km}
. ‘_5 4s3 At Design Capacity . . . 0.03/0.09 kwh/veh-mi {0.02/0.06 kwh/veh-km)
n L4 < E = 357
e Z o 5t STATIONS:
o] S z2 Type . . .. . e e e e .. Normaily off-line
] \ g 2E Type BOArding . . - - % oo v o e Level, stopped
Voo £ Ticket or Fare Collection . . . . . . ..o Automatic machines
ot | 2 EE Security . .. ... ... - One policed station, others located in shopping areas
T T -1 Boarding Capacity 700 veh/hr/4-berth station or
3 2 2 - = Deboarding Capacity |~~~ """ 1,000 psgr/hr assuming 1.5 psgriveh
) (ydw} A334S IDVHIAY Max Wait Time . . . . v« o v v o i vt e e e s 0 for unsaturated operation [f]
L Vehicle in Station Dwell Time . - . . . . ..o« oo o Avg 10 sec; max - 30 sec
Average Station SPacing . . . . - .- oo e e e s s Min 300 ft {91 m)
[ 8 g : INDIVIDUAL SERVICE:
: had Privacy . . .« c o v o i e e s Exclusive use of vehicle by one passenger
N
Transfers . . i b e e e e e i w e e e e Mot necessary
z SIOPS + -« s e e e e May stop at some merge points
w ;t: ACCOMEMOAALION . . .« o v o o e e o e e e e e m e e e e Seated only
) o =15 Comfort . . . ... .......... Provision for air conditioning where required
i g g Security . . . . ... .o Emergency routing to policed station - passenger
2 o or automatically commanded
- 81 5‘ lsstruction ............... Station graphics supplemented by telephone
w — .
7 T
> w RELIABILITY & SAFETY: .
; P Fail Safe Features . . ... ......-- {1) Any main on-guideway programmer
- o = {duplicated + fail safel, {2) Brake total failure, mechanical or electrical, (3)
ﬁ IT] Any traction failures, including fall in speed, power supply or brake failure,
T ff, {4) On-guideway switching
o bt sg Fail Operational Features , . . .. .. (1} Any one on-board routing programmer,
ﬁ {2) Most traction failures, {3} Any one power collector, {4} On-board
switching
________ Total System Mean Time Before Failure
; LA System Restore Time After Failure X
g - Station Mean Time Before Failure 3 - - - - - - - Not yet defined
g § g _ Station Restore Time After Failure
- SHNOH/SHADNISSVd . Vehicle Mean Time Before Failure
ALIDYAYD 3N Strategy For Removal of Failed Vehicle . ... .......... Tow or push by
. adjacent coupled vehicle, with enslaved on-board switching
Strategy For Passenger Evacuation of Failed Vehicle ... ........ Passengers
step out to walkway (indoors) or to elevated platform on road vehicle {or
; . 3 B boat where guideway spans water},
; o . " System Lifetime . .. .. ... oL e e Not yet defined
g g g Vehicle LIfEtiTE . . o o o v v v v r i e e e e e Not yet defined
£ Y= I I MAINTENANCE:
';_ ; 5_ g g E The vehicle uses four sets of power collector shoes every 28 days running time.
- @ - 142 b g 2 ':. The malfunction detection systemn automatically routes wvehicles to the
PRk ] maintenance siding.
; E 2 a g8 The guideway is treated with a 20 year preservative which has a premature
: L §ﬁ = deterioration indicator layer.
" o s i ] el &5 The guideway may be removed in sections for retreatment.
= Y= 2 &
I ] AL
z Iz o e CARGO CAPABILITY:
Ju > .- ) . !
Qg e gi= ﬁ Passenger Articles . . ... ... .. Small articles, optional special stowage space
W AT Goods MOVEMENT . . o . o v v v o e e e e e e Smalt articles only
[Tt wl|e?
= = 2w
r & g [+] PERSONNEL REQUIREMENTS:
> § > 'i % Attendants are required at central control and possibly at a few select stations.
= ; Maintenance and administrative personnel are required. Vehicles are unmaned.
=l -
(11}
ol B
8 £ z - 2
? -aH/elatuaA/sdla) uosiad Both the C.10 and the C.30 are planned for subsequent development to
NOLLYZITLLN STOIHIA ‘ approximately twice these velocities.
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PHYSICAL DESCRIPTION

VEHICLE: .
Overall Length . . . . ... ... .. ...... 3 seats - 6.5 ft {2 m}, 4 seats or 3
) : plus fuggage - 8.17 ft {2.5 m}
Overalt Width . . . . . . . . oo it e i i 5ft (1 520 mm)
Overall Height . . .. ... .. .. C.10 - 6.67 ft (2.03.m); C.30- 7.33 ft {2.23 m)
Empty Weight .. . . ... ... ...... . C.10 - 800 or 950 Ibs (364 - 432 kg};
' C.,30- 1,000 or 1,150 ibs {455 - 523 kq)
GrossWeight _ . . . ... ... ...... C.10- 1,232 or 1,522 |bs (560 - 692 kg};
. - C.30-1,420 or 1,722 |bs (645 - 783 kg)
Passenger Space {Design Load) . . . .. .. ... ... 13.7 £#t2 {1.27 m?) seated
Doorway Width . . ... ... .... e e e . 4.5t {1.37 m)/3 psgr veh;
5.9 £t {1.8 m}/4 psgr veh or 3 psgr plus tuggage
Doorway Height . . . . ... .. 0., e 482t {147 m)
StepHeight . . ... ... .. .. ... .. ... e e e e e Data unavailable -
SUSPENSION: :
TYPR « v e s e e e e e e e C.10 - 2 overhead bogies, polyurethane tires
) C.30 - overhead carriage, pneymatic rubber tires
DesignLload ... ... ... ... 1,500 ibs (680 kg)/front suspension
1,540 tbs {700 Kg) /rear suspension
l.ateral Guidance . . ... ... ... ... Bogies constrained by lateral guidewheels

‘1o run inside guideway

PROPULSION & BRAKING:

Type & No. Motors . . . .. ... Rotary electric induction motor - traction drive
Motor Placement . . . . 0.0 v oo o i oo u One ar two motors per vehicle
MotorRating . . . -« . v - v v v e oo C.10 - 2 or 4 bHP, C.30 - 20 bHP
FypeDrive . . .. . oo Fixed ratio reduction gears
Gear Hatil .+« v v o e e e e e et e e e e, 3.4:1
TYDEPOWEE . o o it i e 380 - 440 vac 3¢50 hz
Power Collection . . . . ... .. ¢.. v .n 4 collector assemblies per vehicle,
power rails on guideway
Type ServiceBrakes . . . ... ... ... ... ... Dynamic regenerative and plug
Type Emergency Brakes . .. .. .. ...... Mechanical power-hold-off brakes
Emergency Brake Reaction Time . . . . .. ... oot 0.256 sec
SWITCHING:
Type & Emplacement . . . . .. ... On-board — wheel on arm captures overhead
guide-rail. On-guideway — moving guide-rail captures wheel.
Switch Time {lock-to-dock) , . .. ... ... 0.25 sec {on-board or on guideway}
Speed Thru Switch . . .. .. ... oo v o i Mainline speed
Headway ThruSwitch . . . . . . ... ... .. oo Mainline headway
GUIDEWAY:
TYPE + o o o e e e e e e Overhead inverted U-shaped box-beam
Materials . . .« v v v o e Doubile skin steel with foam interfilling
RunningSurface Width . . . .. .. ... ... ... oo Not applicable
Single Lane Elevated Guideway: .
Max Elevated Span . . .« c v o v i e 39.4/65.6 ft {12/20 m)
Overall Cross SectionWidth . . . . . .. ... 1.70/2.50 ft (514/762 mm}
Qveratt Cross Section Height . . . . .. .. .. 1.58/2.25 ft {480/690 mm)
Design Load . . .. oo ii it v ma e 235 Ibs/ft {349 kg/m}
Double L.ane Elevated Guideway:
Max Elevated Span . « v v o v v v v v oo v e s 39.4/65.6 ft (12/20 m)
Qverall Cross Section Width . . . . . .. 6.60/7.42 £t (2 000/2 270 mm)
Overall Cross Section Height . .. .. ... .. 1.58/2.25 ft (480/690 mm}
DesignLoad . . .. .. oo 235 |bs/ft (349 kg/m}
Guideway Passenger Emergency Egress . . . . . . ... oo No
Type Elevated Guideway Support Columns . .. ... .. .. Steel fabrications or

prestressed concrete

CONTROL: )

Inter-train headways are controlled by a fixed block system: inter-vehicle {within
the same dlscrete group) -by motor speeds only. Every vehicle has means
automatically to initiate synchronized emergency stop precedure for the train or
group concerned. ‘

Sections of guideway have designated speeds, which aré controlled by guideway
power supply. Merging is quasi-deterministic. Momentary stops at some merge
points may occur as required to impose schedule and for automatic coupling,
Variable routing is by electronic destination symbols. A pre-set group of symbols
is transmitted before demerge points. Each vehicle has means to recognize its own
and actuate on-board switching.

Regenerative and capacitance braking, is used with no-voltage mechanical brakes
for holding and emergency. ' '

STATIONS: ‘

Three types of stations: on-line stations, within bulldings and for very slmple
instaliations: single-platform off-line stations, which are the most usual form, with
four berths; and parallel off-line stations, for high capacity.

35

POWER COLLECTORS (FOURTH
FOR SIGNALLING PURPOSES)

GENlERAL ASSEMBLY SIDE VIEW C.10

UPPER GAADE AAIL - #AOVICED ONLY
AT BRANCHES AND JUNCTIONS.

UPPER TRACK SELECTICH WHEEL

STEEL OR GRP SHEEFS FILLED

TRACK SELECTION CRANKSHAFF
AMEDIUM DENSITY FOLYURETHANE
FOAM

PASSES RIGHT THROUGH BAGIE
GiSTRIBUTION AAIL {BOTH SIDES)
ACTUATING MOTOR FOR TRAGK
SELECFION CRANKSHAFT

JOOTRED BELT FGA ACTUATING
CRANKSHAFT

LOWER TAACK SELECTION WHEEL

LOWER GUII AILS PROVI
AUTDMATIC COUPLING ROLLER s e (D QLY

AT BRANCHES AND JUNCTLONS.

WHEEL ENGAGES RAMP
WHEN APPRCACHING PLATFORM

GENERAL ASSEMBLY END VIEW C.10

POWERED BOGIE
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TYPICAL C.10 STATION

DEVELOPMENT HISTORY PLANS & PROGRESS:

Commercial funding for the study has been estabf;shed Analysis of‘.
traffic movements when operating the network under line haul and.
optional scheduling and by contact trains has begun. Construction of
scale models, full scale bogey and emergency stop precedure simulation
has also begun by Flyda Ltd. A full scale development and prototype
test program is planned.

INSTALLATION STUDIES & PROPOSALS:

Following proposals have been made:

1. Two 075 mi (1.2 km).link between railway’ statton and city
center with planned subseqguent extension,

2. A 2 mi (3.4 km) loop from bus stops to city center. -

3. A 1 mi. {1.6 km) link between railway station and city center, via
a restricted access bridge.

4. As for 3, but through development property.

5 A 05 mi (0.8 km} link between railway station and two parkmg
fots.

6. Network for urban island due for redevelopment.

7.  Link between HRT station, parking lot and an international =
exhibition site and for internal circulation.

COSTS:

{Costs are based upon 1974 British pound sterling converted to U.S. $ at 2.5:1
and a typical system of 1 mi (1.6 km} single lane guideway, 3 stations,
99/35 vehicles, 7,200 veh-mi/day, 900 veh-hr/day, 16 hrs operation per

day]
Capital Cost . . .. . v o v it i e ee o Total Avg of $962,000/$889,000/mi
($601,000/$555,000/km) single iane
AvgCostper Vehicle . . . ... .. . . ... $3,000/%4,250
Avg Cost per Single Lane Guideway . . .. .. ... $425,000/$500,000/mi
‘ {$264,000/$313,000/km}
Avg Cost Per Station .. _ ... _...... {Nominal allowance} $30,000
Computers, Software, & Controf Center . . {Nominal aliowance) $50,000
Maintenance & Storage Facilities . ... .. {Nominal allowance) $50,000
Power Distribution & Substations ., ., .. {Mominal allowance) $50,000
Operation & Maintenance CoSTS . . . . . . . v i i v it o e e e e e e e e e e

Fixed Cost $83/$100/weekday + Variabie Cost $11/$29/weekday

Total Avg $10.8/$43.0/veh-hr or $1.31/$1.79/veh-mi :
($0.82/$1.11 veh-km)

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway EnvelopeWidth . . . .. .......... 8.7t {264 m)
Single Lane Guideway Envelope Height . . . . . . .. 7.16/7.83 1t {2.18/2,39 m)
Single Lane Guideway StructuralWeight . . .. .. ... ... .. 47.8/71.7 lbsift
{71/107 kg/m)

Double Lane Guideway StructuralWeight . . ... ... ... ... 96/143 |bs/ft
{142/214 kg/m)

MaxGrade . ... .. ... i vinmonrnrannns C. 10 and C.30- 13%
Min Vertical TurnRadius . . . ... ... ......... 16/27 1t (4.87/8.2 m} at
4.5/10 mph (6.6/16 km/h)

Min Horizontal Turn Radius . . ... ........... 18/20 ft (5.5/6.1 m) at
10 mph {16 km/h)

Construction Process ., . ..., ... .. Prefabricated guideway spans transported
to site in standard 1.5,0. containers

Staging Capability .. ............ Sections may be operated while others

under construction

LIMITATIONS:

Maximum trip distance is limited by relatively low speeds as initially proposed.

ENVIRONMENTAL IMPACT:

EMissions . v v v v v v v vt e e e e No direct polluting emissions [e]
Visual . ... L e e Single elevated guideway [f]
C,10: H1 —1.56 ft {048 m); H, ~ 7.2 ft {219 m}
W) ~ 1.69 ft (0.52 m); W, — 5 ft {1.52 m)
—23f{0.70m); P, ~6.4 ft {1.95m)
C.30: H, — 2.34 ft (0.71 m);H,, — B # (243 m}
W, — 283 £ {0.77 m); W2 —5ft{1.52m}
Py —34ft(1.04mhP, =7.2 (219 m)
Noise . ... ... .. ... c.0.... Advance specification of 66 dbA at 24,6 ft
(7.5 m} from guideway and 67 dbA inside vehicle [b}
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MONOCAB

CLASSIFICATION: Personal Rapid Trénsit .

" OTHER NAMES: Varo-Monocab

DEVELOPER: Rohr Industries, Inc.
Advanced Transportation Systems Division
P.O. Box 878 :
Chula Vista, California 92012
U.S.A,
Tel: {714) 426-7111

LICENSEES: None

PATENTS: Data unavailable

: _ : : TRANSPO '72 GUIDEWAY _
DATA REFERENCE CODE: [a51] . . AND VEHICLES ' 1

SYSTEM DESCRIPTION:

Monocab is a medium-capacity {at present .design headway)
transportation system of small, automatic, six-passenger vehicles
operating on an overhead guideway, using parallel over/funder stations,
which allow direct origin-to-destination travel without the need for
turnarounds or grade changes for access to the main line,

The system is electrically powered, using conventional traction motor
drive and rubber tired suspension. A more advanced propulsion system
— ROMAG — provides magnetic levitation and linear electric motor
propulsion,

Guideway beams are designed to enclose power distribution and control : ' TRANSPO '"}2 STATION
systems for protection. Either concrete or steel may be used for
guideway construction.

in addition to the six-passenger vehicle shown at Transpo '72, design
work on a 12-passenger vehicle has been completed, implying that a
light guideway transit version of Monocab is also available,

Two classes of demand service are available, rent-a-cab or rent-a-seat. In :
rent-a-cab, the passenger, by paying his fare, reserves an entire cab for
him and his party, which takes his party nonstop from origin to : :
destination. In rent-a-seat service, the passenger still operates on a 3 b
nonstop origin-to-destination trip; however, several passengers in the .. e
same origin station, who wish to go to the same destination, may share " o o

the cab. The owner may elect to program the system for scheduled PROTOTYPE MAGNETICALLY LEVITATED ¥
service during peak periods, TEST VEHICLE & MINIMUM

FOOTPRINT STATION e

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE: (6 psgr vehicle)

Max Theoretical One-Way Capacity . .. ... ... ... ... .. 4,320 psgr/hr
Max Practical One-Way Capacity . . . . . . . v it v v v v 2,160 psgr/hr K
Min Theoretical Headway . . . . . . . . . .0 ittt i vt s s s b sec
Min Practical Headway . . . . . . . . 0t it i i e e 10 sec
Availability .. ... ..... Any combination of on-demand or scheduled service 1 :
TypeService .. .............. Limited area collection and distribution B
FypelNetwork . ........... Interconnecting toops or grid for max service LR
Typeof Vehicle Routing . . ... .. .. ... iiiimwn .. Variable 1
TravelingUnit . ... .. ... ... .. ... e Single vehicles !

|

VEHICLE PERFORMANCE:

Cruise Velocity . . . . . . . . i e e e e e 35 mph (56 km/h} ¥ o
MaxVelotity . . . ..o ittt it 45 mph {72 km/h) i e P
MaXx Grade . v . v i v e e e e e e e e e 10% MIN| — FOOTPRINT STATION K

LEA TRANSIT COMPENDIUM -~ PRT, Vol. Il No. 4, 1975 . : |
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WOULD BE 18 MPH AND NGT 10.5 MPH

Service Acceleration . . .. ... ... ... ...... e ATSE (122 misY)
Service Deceleration . . ..\ ... .. e et 4 ft/s? (1.22 mfs?)
Max Jerk . . . ... .. e e 4 ft/s” (1,22 m/fs7}
Emergency Decel . .. .. e e e e e e e .. 13 ftfs% (4 misS)
StoppingPrecision inStation . . . . . .. ... ... .. ..., 16in {£152 mm)

Degradation if Guideway is Wet . .- None, vehicle rides underneath guide-
Degradation for tce & Snow way. Bogie with all moving parts is
enclosed inside guideway beam,

Vehicle Design Capacity: ... ... .. ... ... ..., 6 seated, O standing
VehicleCrush Capacity ... ... ... ... ... ...... 6 seated, O standing
~ Energy Consumption, (Accel + Decel + Cruise} . . ... .. ... ... .......

Empty Vehicle 1.1 kwh/jveh-mi (0.69 kwhiveh-km)
At Design Capacity 1.3 kwh/veh-mi (0.81 kwh fveh-km}

STATIONS:

Type . .. . ... .. ..., e e e e e e e Offline, where possible
TypeBoarding . ........ e e e e e e e e e e e e e e e . Level
Ticket or Fare Collection . . . . . o o v v o v e e e e, Automatic system
Security . . .. ... e . e Closed circuit TV, option
BoardingCapacity . . ... .. ... ... .. ... ... 720 psgrs/hr/berth
Deboarding Capacity _ . .. .. .. .. ... ... ....... 720 psgrs/hriberth
MaxWaitTime . .. ... ... .. ... .. S min
VehicleinStation Dwell Time . . . . . . . . . ... ... ... . ..... 20 sec
Average Station Spacing . . ... ... ...... e . 0.5 mi {0.8 km)
INDIVIDUAL SERVICE:

Privacy . . . .. . L e Passengers share vehicles
Transfers . . . o . L. e e e e Not necessary
BEOPS . . i i e e e e e e e e e e Non-stop service
Accomimodation . .. ... ... L. Seated only
Comfort . . ... ... .. ... ... . .......... Heating and air conditioning
Security . ... ............ Intercom and alarm button, reroute capability
Instruction . . . . ... ..., ... .. ..., Active and passive station graphics

RELIABILITY & SAFETY:

Fail Safe Features . . . ... ......... Propulsion, doors, vehicle separation,
. braking, switching
Fail Operational Features . . ... ... .. Redundant computers, power supplies,

and communication links; minor maintenance alerts
Total System Mean Time Before Failure
System Restore Time After Failure
Station Mean Time Before Failure ~  } - -+« -« - - ... Data unavailable
Station Restore Time After Failure ‘
Vehicle Mean Time Before Failure

Strategy For Removal of Failed Vehicle ... ... .. .. Auxiliary power, creep
rmode, push or pull with retrieval vehicle
Strategy For Passenger Evacuation of Failed Vehicle . . .. ... ..... Creep or
push/pull to next station, ground service vehicle for manual recovery
SystemLifetime . ..., . ... .. ... ... ... . ...... Data unavatlable
Vehicle Lifetime . .. ... ... ... ... .. ........... Data unavailable
MAINTENANCE:
tnspection Frequency (One-way guideway assumed) . . . . .. ... ........
Guideway . .. ............. 0.2 hrs every 7 days/1 mi {1.61 km)
Station .. ......... ... ... .. .. 0.05 hrs every 1 day/station
Vehicle . . ... ... . 0.2 hrs every 1 day
Periodic Maintenance . . ... . ... .. .. it e
Guideway . ... .. ... e As required
Station . ......... ... ... ... ... 1 hrs every 90 days/station
Vehicle . ... .. ... . .. ... 3 hrs every 30 days
Adjustments Required . ... ....,..... Guideway maintenance as required
Other Maintenance . .. .. ....... Wayside and shop equipment as needed,

periodic maintenance on wayside controls and mechanisms

CARGO CAPABILITY:

Passenger Articles . .. ........... 10 2 {0.28 m3J parcels and luggage
under and behind seats and ;n aisle
Goods Movement . .. .., Vehicle without seats may be used for 190 ft~ cargo

PERSONNEL REQUIREMENTS:

[Typical System of 1,000 vehicles, 2,000 stations and 200 mi (322 km) of
one-way guideway]

No.of Operators/Vehicle . ... ... .... ... ... ... .. aQ
No. of Attendants/Station . ... .. ... ... .... ... ... 0
Na. of Administration Personnel . . .. ... .. .. .0 vt i 3
No. of Central Control Attendants . . .. .................. 3/8 hrs
No. of Maintenance Personnel . . . . . ... ... .. .. ... ... ... 115

EngineeringStaff .. ... ... ............. e 3




PHYSICAL DESCRIPTION

VEHICLE: i . .
Overall Length . . ..o v veeeeveeneniea: 96f(292m}
OveralWidth . . . . .. .. .iveton.n v... B5f{1.68m).
Overall Height . . . ........ SRR .. 6.6t (2.02m)
Empty Weight . . . v it e i i et e e 4,000 Ibs {1 820 kg}
GrossWeight . . .. .. . oo v it o v an 5,000 |bs {2 270 kgt
Passenger Space {Design Load) . . ... .. .. 4.5 #t2 (0.41 m?) seated
Doorway Width . . ............ P 36 in (920 mmy}
Doorway Hejght . . .. ... ... v on . ©.75in {1 900 mm)
StepHeight . . ... .. T P .. Level
SUSPENSION:
Type . . . ... ... Foam-filled rubber tires, dampened with air springs
andshock absorbers

Designload ........... 2,500 Ibs {1 135 kg}/front suspension

' 2,500 tbs {1 135 kg)/rear suspension
Lateral Guidance . . . . ... ... ... Lateral wheels on center blade,

dampened with springs

PROPULSION & BRAKING:

Type & No. Motors . .. .. oo v v v on s . . . DC shunt, electric
Motor Placement . . . . .. ket m e e . . .0ne per vehicle
Motor Rating . . . ... .. e e e e e 40 HP at 2,500 rpm
TypeDrive ... ...... e e e e e Couptled
Gear Ratio ......... ke e e e e e e 5.38:1
TypePower . . . . . ...t e e e e 480 vac 3¢
PowerCollection . . . . .. .. i i vt v s On-board vehicle
Type Service Brakes . . ... ............ Drynamic regenerative -
Type Emergency Brakes . . ............- Mechanical friction
Emergency Brake Reaction Time . .......... Less than 1.0 sec
SWITCHING:
Type & Emplacement . ..., . ... ... Positive entrapment switch on vehicle
activated by wayside divertor
Switch Time {tock-to-dock) . . . .. .. o v e oo Less than 1.0 sec
Speed ThruSwitch .. ... ..o 35 mph (56 km/h) max
Headway ThruSwiteh . . . . . .. ..o oo 10 sec min
GUIDEWAY:
Type . - o v o oo Overhead inverted U box beam, 2 level running surfaces
Materials . .. . . . .« e Fabricated steel or reinforced concrete
Runping Surface Width . . ... .. ... .. ... ... ... 0.67 ft {200 mm)
Single Lane Elevated Guideway:
Max Elevated Span . . . . . . v i i vt i e 120 t (37 m}
Overall Cross SectionWidth . . . . ... ... ...... 2.6 ft {795 mm)}
Overall Cross Section Height . . . ... ... ... ... .. 3 (915 mm)
Designboad . ........... 0o 800 Ibs/ft {110.6 kg/m)
Double L.aneg Elevated Guideway . ... ... 2 single guideways at 10 ft (3.1 m}
centerline-to-centerline
Guideway Passenger Emergency Egress . . . . ... . ... ..o None
Type Elevated Guideway Support Columns . . . ... ... Inverted L or T shape

of fabricated steel or reinforced concrete

CONTROL:

Protection and control of system elements is accomplished through a distributed
netwark of computer complexes. Network management is furnished by a
centrally-located computer. A variable length moving block protection and
control system, designed using established transit failsafe principles, allows
movement of the vehicles at the highest speeds possible consistent with safety and
traffic density. Fallures always cause the system to revert to astate known to be
safe.

STATIONS:
Stations are designed as a function of site specific anticipated trip demand rate.
Developer will assist architects in design of stations. With a properly balanced
system, operating on-demand, much smaller station walitng areas are needed.

. Minimum wait times, dynamic graphics, and functional design make passenger
flow continuous, causing minimum queuing.
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DEVELOPMENT HISTORY, PLANS & PROGRESS:

The Monocab system was first developed by Varo Corporation in 1969,
it was acquired by Rohr in 1971. The system was successfully
demonstrated at Transpo ‘72 in May, 1972, A test facility operated in
Garland, Texas, for nearly three years and developed valuable data for
product improvement. Development of a magneticaily-evitated system” - '
has proceeded at Chula Vista, California, including a prototype test

facility. In addition, design work has been completed on a 12-passenger

vehicte " which utilfizes the same guideway and stations as the

G-passenger vehicle.

INSTALLATIONS & CONTRACTS:

. The Monocab system was selected 1o build 22 mi {35 km) double
" guideway system in Las Vegas to connect major hotels, convention
. center, and airport. However, it has been reported that Rohr has now
- withdrawn their proposal. [c] _ -

Transpo ‘72 demonstration — Single guidewa'y loop of approx 0.33 mi -
(0.53 kﬁ1) length, one off-line station, one off-line-'maintenance facility
and 2 vehicies {dismantled)

Chula Vista Facility — 500 ft {152 m} of mainline guideway, 400 ft
{122 m) of off-fine station guideway, an elevated off-line station, and
one vehicle. o

COSTS:

[Based upon typical system of 22 mi {35.5 km) single lane guideway, 21 stations,
140 vehicles, 430 veh-mifday, 20 veh-hr/day, 24 hrs operation per day] )

Capitat Cost . .. ... ........... Total avg of $4 mill/mi ($2.5 mill/km}

single lane

AvgCostper Vehicle . ... .. .... . . ... ... uu. . ... $80,000

Avg Cost per Single Lane Guideway . . . .. .......... $1.2 mill/mi

{$0.74 mill fkm)

AvgCostperStation . .. ... ... ... ... .. 0. ... $150,000

Computers, Software, & Control Center . . .. . ... .... $1.1 mill/mi
{$0.68 mill/km) ‘

Maintenange & Storage Facilities. . . ... ... ... ....... $1.0 min

Power Distribution & Substations . . . . ... ... ...... $0.6 mill/mi

{0.37 mill/km)

Operation & Maintenance COStS . . . . . . . . . . .. .. it i,
Fixed Cost $6,000/weekday + Variable Cost $10,000/weekday
Total Avg $4.76/veh-hr or $0.27/veh-mi {$0.1 7/veh-km)

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . . . .. ... .... See drawings at left
Single Lane Guideway Envelope Height . . . . ... ... ... See drawings at left
Single Lane Guideway Structural Weight . . . .. ... .. 276 lbs/ft-{411 kg/m}
Double Lane Guideway Structural Weight . .. . ... .. 552 {bs/ft (823 kg/mi}
Max Grade . . ... ... it i ittt e e e e 10%
Min Vertical Turn Radius . . . .., ... 300 ft (31.5 m) at 21 mph (33.8 km/h)
Min Horizontal Turn Radius . .. ... . 25 ft (7.6 m) at 4.75 mph (7.65 km/h)
Construction Process . . ... .. ......... Prefabricated guideway sections
Staging Capability ... ........... Sections may be operated while others

under construction.

LIMITATIONS:

Shorter headways may require different headway control system design.

Switch operation time may limit short headway operation to values greater than
1.0 sec. ’

ENVIRONMENTAL IMPACT:

Emissions . . . .. .. v ittt e e e No direct poltuting emissions
Meets FCC requirements
Visual, Single Lane Elevated Guideway . . . .. .. ... ... ... ...
I-.I1 —29f10.89m), H,; — 10.25 ft {3.12 m)
W, — 255 t (0.76 m), W, — 5.5 ft (1.68 m} (
P =375t (1.14 m), P, — 10 ft {3.06 m) '
Noise .. .............. 70 dbA 4 ft {1.2 m) above ficor inside vehicle
70 dbA at 50 ft (15.3 m) above
70 dbA at 50 ft {15.3 m) below
70 dbA at 50 ft {15.3 m) to side
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TTI/OTIS PRT SYSTEM

CLASSIFICATION: Personat Rapid Transit™

OTHER NAMES: None -

DEVELOPER: Otis Elevator Company
Transportation Technology Divisions.
11380 Smith Road
Aurora, Colorado 80010, US.A.

MAILING ADDRESS:

P.O. Box 7293, Park Hill Station
Denver, Colorado 80207, US.A.
Tel: {303) 343-8780

Telex: 45-966

LICENSEES: None
PATENTS: Data unavailable

DATA REFERENCE CODE: [a 51]

SYSTEM DESCRIPTION:

The Otis Elevator Company, Transportation Technology Division T - ,
(OTIS-TTD), produces automated transit systems for transporting DEMONSTRATION AT TRANSPO '72 ) :
passengers and freight on exclusive guideways. The system hardware is - i‘

adaptable for use with on-line, off-line, and docking type stations. The
vehicles use air-bearing pads for vertical suspension and are propelled by
linear induction motors. The air-bearing suspension permits sideways
movement of the vehicles into off-line loading-unloading berths and
also permits the use of modular chassis construction thus eliminzting
design constraints on vehicle sizing. Accordingly, the vehicle car be
precisely sized for system requiremerts with a minimum of
re-engineering and tooling. Vehicles with capacities of from 5 to 80
passengers have been designed. The vehicles may be connected into
trains and a palietized version has also been designed for multi-mode
operation.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theo_retical One-Way Caqacity .......... 9,100 psgrs/hr™* DEMONSTRATION VEHICLES AT

M:ax Practlca_l One-Way Capacity . ........... . 6,900 psgr/hr DULLES INTERNATIONAL AIRPORT I
Min Theoretical Headway . . .. .. ... .......... ... 45sec :

Min Practical Headway . ....... e «... B0sec ] -
Availability . . ........ . . .Scheduled operation, on-line stations;* | IE

ultimate conversion to single vehicle, off-line stations to permit
on-demand operation at less than 10 sec headways

TypeService .............. .+ . . Collection and distribution 3
TypeNetwork .......................Expandable grid |
Type of Vehicle Routing . ...... B ¥ £ T 131 L
TravelingUnit . ... .... ... Single vehicle or 2 or 3 vehicle trains

** Max capacity is calculated using min thaoretical headway and erush loading of
3 wvehicles per train.

#PUBLISHER'S NOTE: - - R e e e e e el L | e
The systern has been classified as PRT because of the 6-passenger vehicle and the
capabllity for on-demand exclugive use. The reader Is advised that the developer
offers a basic cutomated lransportation lechnology which can be tailored to
site-specific applications whether it be PRT, LGT, or high speed intercity service,

The deta and Information hereln reporied is based an a PRT application with the =
G-passenger vehicle. ARTRT SKETCH OF NANCY VEHICLE

f
I

!

|

\
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- AVERAGE SPEED {(km/hr) . : VEHICLE PERFORMANCE: : -
T T Cruise Velocity . . . ... ..... e e e 30.6 mph {49.3 km/h)
- \ | z <} . Max Velogity - - . - . v o o L e e 33.5 mph {53.9 km/h}
2] \ L] s - g2 Max Grade ............ e ST e e R 626
] k - l < [ 7 Seerce Aocelerat!on ...................... C3.84 £S5t (1.7 rnl52)
- \ . L £3 Service Deceleration . . . .., . ... ..o, 3.84 ft/s” {1.17 m/s°)
i* \1'. J o zs Maxderk . ... ... . .., 3.2 f1/s> {0.98 m/s3)
C A ) _j : — §§ Emergency Decel ... ... .......... e e 9.6 ftfs” {2.93 mlsz)
f‘ 1. -8 | _E:E Stopping Precision in Station . . . . . . e e .. EBin{152mm)
5 A { . gg; Degradation if Guideway isWet .. .. ... ... ... .. Emergera v braking rate
-2 = \ s 5 E;é R ) reduced to 7.68 ftfsec” (2.34 m/sec”)
o \t - E‘Eg . Degradation for lce & Snow . .. .. ... ..., . Excessive amounts of ice and .
g ] \ Y e et _ - snow will cause service degradation
N > a3z Vehicle Design Capacity . ................., 12 seated, 20 standing
g o §§§ Vehicle Crush Capacity . . . .. ... ............ 12 seated, 26 standing
E \ v \ __32 ggg Energy Consumption, Accel & Decel anly, at Design Capacity . . . .. .......
& i g i [ 'J,' ¢ Accel - 15.2 kwh/veh-mi {9.42 kwh/veh-km)
@5 \\ s 1% Decet - 2.5 kwhjveh-mi (1.55 kwh/veh-km)
- ] LB .EE Energy Consumption, Accel & Decel Only, at Design Capacity . . . . .. ... ...
. \ ] : EH 1.96 kwh/veh-mi (1.22 kwh/veh-km)
. L STATIONS: :
IR U : TYPE - o o e e e e On-line, off-line and off-line with docking
° {ydw} 0334S IDVHIAY TypeBoarding . . .. .. .. . . i e e e e e e e Level- .
Ticketor Fare Collection . . . ... ... .. ............. Owner option
Security . . . . .. ..o TV surveillance, lighting and-station attendants
Boarding Capacity . .. ......,........ e 1,200 psgrs/hr/berth
. F: Deboarding Capacity . . .. ... ... ... ... 1,200 psgrs/briberth
X — : MaxWaitTime . .. ... ... ... ... . . . i, 2 min
= Vehiclein StationDwel Time . . .. .. .. .. .. ... ... .. 15 sec
: -AverageStationSpacing . .. ... ... . ... ... .. 0.4 mi (0.64 km}
= -
\ g - INDIVIDUAL SERVICE:
"N '—: Privacy .. ... ... .. .. ... .. ... . ... Exclusive use or shared
g_ o TFransfers . ... ... .. ...... e e e Not necessary
of w BEOPS . . i e e e e e e e e Initially stops at every station, ultimate
8 |l © design is conversion to non-stop service.
] T Accommodation . .. ... ... All seated, all standing or combination available
=t H Comfort . . .. . ... it Enclosed and air conditioned
= @ Security . . ... .. .. ... Two-way vocal communication with central control
2 “““““ = . Instruction . . ... ........... Passenger route information in station and
] © on-board vehicle
T a
e . "Eg RELIABILITY & SAFETY:
) y e N E Fail Safe Features . . . ... ......... Safety system protects agamst collision
‘vaa,f ”’%’\ \\\ RN due to underspeed, overspeed and switching failure. Main power disconnect
1"#% N - f"'o% occurs if vehicle doors open. There is an automatic freon fire extinguisher
LN N \fo,; system,
v g T §I ! ~ail Operational Features . . . ... ... Partial loss of propuision, air suspension,
- 2 = equipment overheat, alr conditioning, interior lighting, partial loss of
SHNOH/SYIDNISSYd redundant switching
ALIDVAYD AN Total System Mean Time Before Failure
System Restore Time After Failure
Station Mean Time Before Fallure - -« -« - ... .. Data unavsilable
Station Restore Time After Failure
g g g Vehicle Mean Time Before Failure
5 8 g Strategy For Removal of Failed Vehicle . .. ... ....,.... Disabled vehicle
21" vt 1. can be pushed or pulled by other vehicles.
£ N I} £ Strategy For Passenger Evacuation of Failed Vehicle . ... ... . ... Passengers
x JIE ES exit vehicle and walk along guideway walkway.
‘g" gﬁ E 'E System Lifetime . . . . . .. ... e e , 50 years
E - E— g g Vehicle Liftime . .. . . .. .. ... ... e 20 years
- - e
2 g8 MAINTENANCE:
s > = Data unavailable
31
s & sle s CARGO CAPABILITY:
2 s o Passenger Articles . ... ......... Small packages and hand luggage stored
o e e under seats
W g s Goods Movement . . ... ... .......... ., ..., Special cargo vehicles
o o wieZ
i 2 a PERSONNEL REQUIREMENTS:
o\ zl S Data unavailable
g <
55
. af ¢
— —y
'JH/opfqu/sd!xi— uosIed
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PHYSICAL DESCRIPTION

VEHICLE: : _ |
Overalflength . ... .. .. .. cc..v..... 20f{6096mm)
Overall Width . . . .. e e e e .. 1074 £t {3 273 mm}
Overall Height . .. ....... e e e e e 9.83 ft {2 996 mm}
Empty Weight . . . . ... ... ... C e oo 11,995 bs {5 441 kg)
GrossWeight . . . . . . ... o oo oo 18,040 ths {8 133 kg) -
Passenger Space (Design Load) . .. .. .. .. 3.8 ft% (0.35 m?) seated"
2.5 #t? (0.23 m?)standing
Doorway Width . . . .. .. ... ... .. ..... 66 in {1 676 mm}
Doorway Height . . . ... e e 78 in {1981 mm)} "~
StepHeight . . .. . ... ... .. ..., e s e Level
SUSPENSION: _
Type . . . ... ..., e e e e e e e e e e e Air cushion
Lateral Guidance . . . .. ... .... Rubber wheels on stee! guide rails

PROPULSION & BRAKING:

Type & No.Moters . . ... . ... .. ... Linear induction motors
Motor Placement . . . . . . v v i v v ie v o un Along axial centerline
MotorRating . . ... ... ... . ... 140 HP
TypePower . ... . ......... 480 - B75 vac 3¢,400/¢ max amps
Power Collection . . . . . .. . ... ....... 3 rail-brush contactors
Type Service Brakes . .. ... .. e e e Linear induction motors

Type Emergency Brakes . Braking materials are affixed to bottom
of chassis. Brake pads engage guideway during emergency stop.

Emergency Brake Reaction Time ... ............. 3.25 sec
SWITCHING:
Type & Emplacement . . ... ....... On-board, passive guideway
Switch Time {lockto-lock) . . ... . .. . .. .. ... 1 sec
Speed ThruSwitch . . . ... .. ... .. ... ..... Mainline speed
Headway ThruSwitch ., . . .. ... ... ... .... Mainline headway
GUIDEWAY: .
Type - . . o e e Shallow U-shaped roadway surface
Materials . . .. .. . it e e e e Concrete and steel
Running SurfaceWidth . . . . ........... “o. Gt {1829 mm)
Single Lane Elevated Guideway: -
Max ElevatedSpan ... ............. 100 ft {30.48 m)
Overall Cross Section Width . .-. . .. .... 6.9 ft (2 108 mm}
Overall Cross Section Height . . .. ... ... 4 ft {1219 mm})
Designtoad . .......... e 900 Ibs/ft {1 339 kg/m)
Double Lane Elevated Guideway:
Max ElevatedSpan ... ............. 100 1t {30.48 m)
Overall Cross SectionWidth . . ... ...... 16 ft {4 877 mm)
Overall Cross Section Height . .. .. ....... 4 ft (1.22 m}
Designboad . .............. 1,800 ibs/ft {2 679 kg/m)
Guideway Passenger Emergency Egress . . . . ... ... Passengers exit

through vehicle emergency exit onto walkway.
Type Elevated Guideway Support Columns . . . Reinforced concrete.

CONTROL:

1) Fixed-block using traditional railway schermes adapted for rapid transit
applications

2) Moving-block using distributed minicomputers for operational control,
separate fail-safe processors for headway assurance and other safety
functions :

3) Central computer for display and scheduling

STATIONS:

On-line or docking stops are optional. When docking is used, vehicles are pulted
laterally into berth. Docking increases station capacity by eliminating ““first-in —
first-out”” praoblem.

LEA TRANSIT COMPENDIUM — PRT, Vol i No. 4, 1975
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DEVELOPMENT HISTORY PLANS & PROGRESS
Transportation Technology Division (TTD, originally Transportatlon

Parcel & Assoc. and later reorganized in 1968 as a separate corporation.
in July, 1970, Otis Elevator Co. acquired a major equity portion of the
company. In May or June of 1974, the Otis Elevator Co. acquired the
entire company and has subseguently reorganized it as a division of Otis
Elevator Co. A full scale test facility was built in Detroit in 1969. The
company later moved to Awrora, Colorado. The system was
demonstrated at TRANSPQO ‘72 at Dulles Airport in May-June, 1973,
and was subsequently tested. OTIS-TTD was chose by UMTA to

B oL oz S'_ oz O gﬁ < - perform the Phase 1 design concept of the UMTA High Performance

g uwo 4o 00 20 z2 @ o g Personal Rapid Transit (HPPRT) system ‘project.

- 7] aldd oo ok MO O 22 0 y i . . p - -

L3 TTD will be working with SOCEA, a French management, engineering
PHASE |§ and industrial firm, in a joint venture to instail a full scale PRT system

in Nancy,~France. The system will be approx 14.4 mi (23 km) with
130 vehicles (24 psgr/veh}, and will operate 19 stations situated on two
inter-connected loops. The estimated cost of the French system is $80
million.

INSTALLATIONS & CONTRACTS:

Negotiations and/or design of systems to be located in the Contmental_
U.S. and Europe are in process.

COSTS:

Data unavailable

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . . ... .. 7 1t {2 133 mm}
Sing:e Lane Guideway Envelope Height-, . . 3-5ft(912-1 524 mm)
Single Lane Guideway Structural Weight . .. .. ... Data unavailable
Double Lane Guideway Structural Weight .. .. ... Data unavailable
Max Grade . .. . . ... it i i i e i e e e e 6%
Min Vertical Turn Radius . . . ... .. ... .. 3,000 £t {214 m) at
40 mph {64.4 km/h)

Min Horizonta! Tum Radius . . .. ... ... ... 50 ft {15.24 m) at
. 10 mph {16.1 km/h)
Construction Process . . . . . . . ottt e i i neraneen Precast
Staging Capability . . ... .. Sections could be operated while others

under construction

LIMITATIONS:

Excessive amounts of snow or ice may cause service degradation.
Slippery surfaces due to surface coating of ice does not effect
performance. Emergency stopping distance is increased.

ENVIRONMENTAL IMPACT:

Emissions . .. ......... ++..... Noemissions from vehicles,
RF emissions less FCC requirements
Visual, Single Lane Elevated Guideway . s e e e e .

H1 — 4 ft {t 219 mm}
W1 — 6.9 ft (2 108 mm)
Pl — 7 {2 133 mm)
Noise . ....... . . . +v.... 70dbA inside vehicle
70 dbA at 25 ft {7. 62 m} to side and 4 ft {1.2 m) above

OOCKING LANE

1 1
THAL LANE <|\I’

LATERAL DOCKING IN STATION
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UMTA - HIGH PERFORMANCE PERSONAL
RAPID TRANSIT SYSTEM

CLASSIFiCATION: Personal. Rapid Transit
OTHER NAMES: None

DEVELOPER: Urban Mass Transportation Administration (UMTA)
Department of Transportation ' ' -
Washington D.C. U.S.A.

Phase | Prime Contractor:
Otis/Transportation.Technology Dunsmn '
Rohr Industries, Inc.

The Boeing Company

Phase |l Contracior: _
To be selected after the detailed design analysis of
Phase |

DATA REFERENCE CODE: [¢: Information drawn from RFP]

PROJECT DESCRIPTION:

UMTA is proceeding with a two-phase PRT developrhent program.
Phase | is a multi-contract competitive effort to obtain PRT designs
that can be implemented and tested at a test track during subsequent
Phase 1i. To assure the capability for expansion into a large network
and to limit the size and total scope of Phase I, the development
program will have three principal elements: (1) the design, fabrication
and test of a prototype system to be embodied in a test track and
having performance commensurate with its ultimate use; (2) the design
of and verification of command and control system technology capable
of handling a complex urban guideway net with many stations and
vehicles; (3) the design and verification of an urban network failure
management system that assures satisfactory system performance in the
case of vehicle or control system failure.

Phase | is 39 weeks in duration, the performance period of the Prime
Contractors is 30 weeks and the Government will use the remaining 9
weeks to evaluate the designs and select one design for Phase |l. Phase
il will be directed toward development of a system that is qualified for
urban installation. Phase |l will include detailed system design and
fabrication test site preparation, installation and integration of the
systam at the test site, subsystem and system operational tests and
evaluation by the Prime Contractor. The preferred duration of Phase 11
is 30 months or less.

The overall objectives of the two phase program are as follows:

{a) Bring a PRT system, capable of achieving capacities that satisfy
demands required of urban regional systems, to a proven state of
operational readiness for urban deployment.

{b) Perform engineering qualification of this system,

{c}  Furnish complete technical documentation on the system for use
by focal authorities in procuring same.

(d} Provide design information to enable local authorities to make an
optimum match of system characteristics versus their particular
locat needs.

*PUBLISHER'S NOTE:

This RFP system is included in this Issue because it is expected to have significant
impact on the market for PRT systems. The results of this program could effect
decisions and commitmenis on the finencial future of PRT sysiems.
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OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . . . . .At least 14,000
' ‘ seats/lane/hy
Min Theoretical Headway . . . ... ... ... .. 3 sec [f]
Availability . .. .. ... ..... Capable of operatingina
schedual mode as well as in a demand-responsive
mode ' .
TypeService ........... Provide service within and

between downtown, residential areas and major

activity centers

Type Network . . . .. . Area-wide collection/distribution .
Type of Vehicle Routing . . .. ... Variable and/for fixed
Traveling Unit . . ... .. e m e e . Not specified

VEHICLE PERFORMANCE:

Max Velocity . . .. ..... -, .. . Min 40 mph {64 km/h)
Max Grade . ... .. . it i v e ennn. 6% -
Service Acceferation . . . .. ... 0. .. 6.4 - 8.1 ft/s®
(2.0- 2.5 m/s?)
Service Deceleration . . « . v . . ... 12.9 ft/s2 (3.9 m/s?)
MaxJerk . ......... R 6.4 fs? (2.0 m/s)
Perceived Lateral Accel . . .. .. Max 3.2 ft/s% {1.0 m/s?}
Perceived Lateral Jerk . ... ... Max 1.6 ft/s? {0.5 m/s®)
Perceived Vertical Accel . .. .. Max 4.8 ft/s2 {1.5 m/s?)
Perceived Vertical Jerk ., ... .. Max 3.2 ft/s® (1.0 m/s?)
Emergency Decel .. ... [ Not specified
Stopping Precision in Station . . . . . . .£6in (£ 152 mm)
Degradation if Guideway is Wet . . ... .. No degradation

at max 2 in {50 mm) rain per hour

Degradation for lce & Snow . ... ... .. No degradation
at max 25 in (64 mm) snow per hour with
accumulation of up to 10 in L
Vehicle Design Capacity . Max 12 seated, O standing
Energy Consumption .. ............ Not specified

STATIONS:

117+ J Off line only
TypeBoarding . ... ... i v Level
Ticket or Fare Collection . .. ... .. Passengers required

to pay fare before boarding, fare collection devices
activated by money or special fare card
Security . . ..... TV surveitlance of stations, vehicle and
station doors shall be interlocked.
Boarding Capacity
Deboarding Capacity
Max Wait Time
Vehicle in Station Dwell Time
Average Station Spacing

........ Mot specified

INDIVIDUAL SERVICE:

Privacy . . . o e e e e e Not specified
Transfers . . . . 000 i i e .. Not specified
Stops ...... Limited number of stops in demand mode
Accommodation . ., . ... .. e Seated only
Comfort . .. .. .... . . . Heating and air conditioning

{maintained while loading and unloading}

Security . Adequate fighting and emergency alarm systems,

station surveillance, voice communication between
passengers and central control operator

Instruction . ... .... Graphic displays at stations and in

vehicles to indicate the next destination(s)

RELIABILITY & SAFETY:

Faii Safe Features . ... ... Effort should be made in the
design to eliminate failures resulting from incorrect
control operation and computer programming errors.
Redundant devices shatl be incorporated to provide
backup for critical components and shall be capable
of verification and status display during. system

' oparation. : '

A vehicle separation assurance function must be -
provided to protect vehicles against collisions as a
result of headway violations or merge conflicts. This
function must be reliable and assure negligible
probability of collision.

Performance monitoring of critical subsystems shall
be implemented so that malfunctions can be
automatically detected, appropriate  action .auto-
matically taken and the conditions displayed at
central control.

Fail Operational Features . . . .. Auxiliary equipment and
operating features shall be provided for emergencies -
such as fire, collisions, power failures, vehicle failures,

~ wayside equipment failures, crowd control, tres-
passers, bomb threats, flooding and medical emer-

gencies,
Total System Mean Time Before Failure . . . Not specified
System Restore Time After Failure . . . ... Not specified
Station Mean Time Before Failure . . . . . .. .. 750 hrs
Station Restore Time After Failure . . . . .. ... 0.5 hrs
Vehicle Mean Time Before Failure . . . . . ... 1,500 hrs

Vehicle Restore Time After Failure . . . . .. ... 0.5 hrs

Strategy For Removal of Failed Vehicle
of a vehicle capability for pushing (or towing) a
disabled vehicle on the guideway '

Strategy For Passenger Evacuation of Failed Vehicle
It shall be possible to evacuate passengers from a
disabled vehicle in a safe manner to a safe distance
from that vehicle. :

System Lifetime . . ... .............. 30 years
Vehicle Lifetime . . ... ... ... . ...... 20 years
MAINTENANCE:

The system shall provide appropriate test points and
equipment to permit rapid diagnosis of fauits and faulty
subsystem replacement. Subsystems shall be designed o
eliminate time consuring alignment procedures. Computer
software components shall contain selectable tracing
facilities to display pertinent information needed to
diagnose errors. Components performing similar functions
within the system shall be mechanically and electrically
interchangeable where practical and should not result in
excessive field adjustments after replacement. Central
maintenance area should be equipped for automatic testing
of such transportable system elements as signaling devices,
speed control logic elements, switching gear, automatic fare
collection, etc.

CARGO CAPABILITY:

Goods Movement . . .. ........ System shall provide
station-to-station goods movement. Special vehicles
. and station configurations may be considered.

PERSONNEL REQUIREMENTS:

Systermn operation shall be fuily automatic without the need
for attendants on board the vehicle or at stations. Building
and custodial personnel shall be provided as required.
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PHYSICAL DESCRIPTION

VEHICLE:

The vehicle shall be designed to provide a maximum
capacity of 12 seated passengers {no standees). The vehicle
exterior design ‘shall be aesthetically pleasing and
compliment station and guideway design. Vehicle interior

shall be constructed of durable materials for ease of.

maintenance. Corrosion and fire resistant materials shall be
used throughout. A reasonable amount of window space

"shalt be provided consistent with air
requirements. Seats shall be designed for passenger comfort
and safety, durability and appearance. Seats shall be readily
removable for replacement by maintenance personnel.
Doors shall be sufficiently wide to allow for comfortable
and rapid entry and exit of passengers.

SUSPENSION:

Type . - .« v v e e e e o Primary suspension shall be by

any suitable mechanism, secondary suspension system
is to meet specified ride quality requirements.

Suspension systems being studied by each contractor
are [e]:

Otis/TTD — Vehicle supported from underneath via
air cushion or rubber tires

Rohr — Vehicle supported from overhead via
magnetic suspension

Boeing — Vehicle supported from underneath via
rubber tires

Lateral Guidance . . . .. .. .. Vehicles shall be positively
guided at all points along guideway and shall allow
switching and merging of vehicles at all speeds.

PROPULSION & BRAKING:

Propulsion power shall be supplied by means of rigid
conductor rails mounted in such a manner as to prevent in
advertant contact by anyone near the guideway. Cne rail
shall be grounded at frequent intervals of not more than
200 ft {61 m), and shall be continucus throughout the
system. Power shall be supplied from a properly grounded
source whether 3¢ AC or DC. Also, unless the vehicle is
completely passive, redundant brushes or similar devices
located on the vehicle shall always ground the vehicle frame

through a continuous grounding rail. Power shall be -

purchased from the local power company. The secondary
power distribution system as provided by the contractor,
shall include: {a} wayside substations (including trans-
formers and switch gear) (b) distribution along the
guideway {c} power conditioning as required (d) power
collection,

Type Emergency Brakes . ........ The brake shall be
maintained in the unapplied state by a device such as
a piston or electrical solenoid. Upon power failure the
hold-off device shall be de-energized and the
emergency brake applied. The emergency braking
system shall be as independent as is practicable from
the normal braking system.

SWITCHING:

Interlocking of guideway switching mechanisms and
functions, to provide safe operation shall be provided by
the Contractor. Controls for guideway switching equipment

conditioning -
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shall be so designed that manual control of the switch is
possible only if permitted by the Central Operations
console operator or by key access to the actuation
mechanism. A fail-safe indication of the status of switches

‘'shali be communicated to the central control facility and

shall be displayed in appropriate positions in the vicinity of
the mechanism. :

GUIDEWAY: ' o .
The contractor shall assume responsibility for the design,
fabrication, erection, inspection, reliability and safety of all

‘guideway elements, support structures, compatability of

the guideway and all other structures with the vehicle to
provide a smooth and comfortable ride. The guideway shall
be designed so that all system equipment stays within the
system right-of-way at all times with consideration for
operational malfanctions. The guideway shall be instalied
to allow at least 4 in (100 mm) between vehicles on
adjacent guideways, and at least 2 in {50 mm) between a
vehicle and any equipment or structures in the system

‘right-of-way. Transition curves of suitable design shall be

used between straight and curved sections of guideway,
between curved sections of guideway of different radii, and
between vertically separated sections of guideway to limit
the jerk and acceleration to specified limits. Necessary
guideway accel and decel ramp lengths shall be clearly
indicated as shall be the lengths of exit and entrance gueus
for stations and berths.

CONTROGL: :

The command and control system shall’ provide the
communications, commands, and status signals far
managing vehicles in the system. It shall include destination
selection equipment and shall interface with fare collection
equipment and information display equipment for handling
passenger flow. The command and control system shall be
capable of efficiently operating the system with the max
number of vehicles deployed over the total network. The
system must be capable of adjusting for demand
fluctuations and maintain a high degree of effectiveness.

The command and control system must be capable of

performing the foliowing operations automatically:

a) . Vehicle headway and main speed control

b) Vehicle merging and diverging

c} Vehicle scheduling, routing and dispatching in
response to a realistic demand situation

d)  Passenger processing

e) Empty vehicle management

) Vehicle control in station areas including assignment
to berths, stopping, deor operation, queue contro!,
and in-station movement

STATHONS:

The stations will utilize off-line foading to permit mainline vehicular
flow.
Stations shall provide the following minimum services:

a) Waiting areas, seating in high capacity stations

b) Displays of routing information, station locations, etc.

c} Public announcement system

d) Automatic fare collection and token vending machines, or
equivalent

e) A telephone to central control for emergency passenger needs

Stations shall be fully enclosed with controlled environment.

‘Stations shall be inegrated with existing and proposed parking

facilities,

Stations sizes will vary, with specific accommaodations dependent
upon projected vehicle traffic, passenger traffic, cargo and goods
movement and humber of destinations.
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PRT SYSTEM TEST FACILITY
DESIGN SPECIFICATION

DEVELOPMENT HISTORY, PLANS & PROGRESS: [e]

Separate contracts were let to Otis/TTD, Rohr Industries and Boeing,
for $500,000 each, in Feb., 1975, to carry out the Phase | studies. Itis
understood that final reports are due from each competing contractor
in Aug., 1975, however, these were not yet available at the time of
printing.

Funding for Phase il is pending current congressional approval where
funds were excluded by the House of Representatives but restored by
the Senate. At the time of printing no decision or compromise had been
reached. :

TESK TRACK DESCRIPTION:

The nominal size of the test system is 2 mij (3.2 km) of single-lane
guideway, five vehicles, two stations and a maintenance facility. One of
the five vehicles shall be eguipped as a diagnostic vehicle {see data on
MAINTENANCE). In addition, a sixth vehicle, capable of oparating
under manual control, shall be provided for retrieval of failed vehicles.
The track shall contain adequate representative numbers and types of
merge/diverge points. The elevation, grade and turn radii of the
guideway shall be representative of actual urban utilization. Operational
software for the command and control system shall be representative of
that to be used in an urban-size system. '

COSTS:

[Based upon typical system of 200 mi (322 km) single lane
guideway, 100 stations]

Capital Cost . ...... . . .Total avg of $4.0 M*/mi ($2.49 M/km)
single lane

Avg Costper Vehicle . . . ... ...... Max $5000/seated psgr

Avg Cost per Single Lane Guideway . ... .. e oo $1.5 Mimi
{$0.93 M/km)

AvgCostperStation . .., ............. $0.1 M per berth

(not including accel/decel ramps)
Total System Maintenance Cost . . Less than 0.1 man yr/veh/yr

ENVIRONMENTAL IMPACT:

The system shall be designed in accordance with reguirements of
Federai, State, and local environmental legislation and regulations.
Particular attention shall be given to {a) aesthetics (b) recreation (c)
conservation {d) Jandmarks {e} noise, air and water poliution.
Frequency management shall be employed and shall consist of
minimizing emission spectra and receiver bandwidths and controlling
frequencies, pulse rise times, harmonics, side-bands and duty cycles.

*M - Million
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 REPRINT INFORMATION

REPRINTS OF ANY SINGLE SYSTEM SET OF DATA SHEETS ARE AVAILABLE

. PER SPECIAL ORDER AT THE FOLLOWING PRICES + SHIPPING CHARGES:

500 Copies . ......... $100.00

1000 Copies . ... ...... $150.00
2000 Copies . . ... ... .. $200.00 -

Minimum order of 500 copies
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INTRODUCTION

—;  Personal Rapid Transit {PRT) is a new technology offering a totally new concept of ‘transit service. One might consider that
PRT borrows from the automobile its desirable features (personal, on-call, direct from origin to destination, does not stop for
other passengers, alternate routes) while it excludes undesireable features (does not poflute, parking is not required, the
guideway requires little or no at-grade right-of-way and does not divide communities, travel is not interrupted by other.
) traffic; vehicles can enter directly into shopping centers and office buildings etc., automated system disaliows congestion to
-4 oceur). '

Some automated small vehicle/guideway systems have been termed as PRT which do not offer exclusive personal service. To -
distinguish between PRT and such systems, the classification Light Guideway Transit (L_GT) was selectedi [ssue No. 3 of the
Compendium, “Light Guideway Transit,’ reports those systems. Other terminology found in the literature:for PRT have been
-  Taxi-Transit, Autotaxi, Automatic Rail-Taxi-System, Capsule Transit, Spartaxi, and Programmed Modules.

“< A wide range of operational characteristics and physical configurations are presently offered by developers. Single one-way
line capactiy ranges for 240 vehicle/hr to 21,000 vehicles/hr. Most systems operate as single units; however, the
“Aramis’’ System operates very closely spaced vehicles in platoons and the “Flyda” System mechanically links vehicles into
.1 trains, except that vehicles are free to uncouple at any demerge point. Cruise velocities range from as low as 10mph
(16km/hr) to 60mph (97km/hr). Guideways can be at-grade, elevated, in open cuts, or underground. Both single one-way or
[ double two-way guideway configurations are available. Vehicles are proposed to be suspended below the guideway. riding
over the top, and possibly along the side. Suspensions systems offered are steel wheels on steel rails, rubber tires, air cushions,
and magnetic levitation. Both rotary and linear electric motor propulsion systems are offered.

Considerable debate has occured regarding safety at short headways. Some have maintained that “brick wall” stopping
i distances must be required, therefore limiting the minimum headway to 2 or 3 seconds. Others have argued that the brick
wall criteria is not applicable pointing out that automobiles under manual control on freeways operate at separation distances
less than the brick wall stopping distance. [t is not the purpose of the Compendium to resolve the issue of headway by
arguing either side. The final proof must come from the achievements of developers.

Because of the question of headway, three subgclassifications of PRT have appeared in the literature. State-of-the-art PRT
operates headways of 6 seconds and above, advanced or high performance PRT at 2 or 3 second headways, and high-capacity
PRT with fractional second headways. Thus far only the state-of-the-art PRT's have been demonstrated to the public;
however fractional second headways are presently under development with fuil-scale testing underway in Japan, France, and
West Germany.

One limitation of PRT is station capacity. No station design has been propsed which could give satisfactory service for
clearing a large sports arena or other large facility where heavy surge loads can be expected. However, if one considers the
time required to empty parking lots of automobites, PRT can be more efficient.

Because conhventional transit systems utilize large vehicles and group passengers, effective and efficient service cannot be
rendered in low density population areas. Many cities today are wide spread and are completely dependent upon the
automobile for urban transportation. PRT with its on-demand personal service could effectively provide transit for such
cities. While most of the installation studies, proposals, and market studies have been made for larger cities, where in many
cases institutional problems are greater, it is expected that smaller cities might be better environments in which initial
demonstrations should be built. The average total system cost {single one-way guideways, stations, vehicles).is approximately
$3 to 4 million/mile. The 22 mile system for Las Vegas has been proposed to cost approximately $3.6 million/mile. Some
have proposed that PRT will not require subsidy operation and if urban goods movement is included, it may even operate at a
profit.

Because of the relatively high initial capital expenditure required for research and development as well as installation, it
appears that a single private developer cannot prudently invest what is required to develop fractional-second headway PRT.
Therefore, successful development may depend upon the committment of substantial government funds for research and
development. Such commitments appear to have been made in Japan, France, and West Germany.
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DATA SHEETS
UéAG_E IN'F(.)HMATION.

The data sheet format has been designed for quick reference.
Specific data or information always appears in the same general
location. Four pages of data -are included per system. The first

page identifies and describes the systerr, including its operation S

. principle; the second page  contzins data on operational
" characteristics; the third page describes physical characteristics;
and the fourth page gives information regarding the system status
and its availability for installaation.

A codifig systemn has been adopted regarding the types of sources
from which data have been taken or derived which appears on the
data sheets. The coding is a three-level code with the letter
representing the general source and the numerals the method by
which the data were derived. For easy reference these codes are
repeated on the inside of the back cover. The following describes
that code:.

LEVEL 1:

a — Claims by developer, manufacturer, or supplier

b— Private correspondence  from developer,
manufacturer, or supplier '

¢ — Published technical article or. report by -an
independent individual or organization

d — Unpublished technical study by independent
individual or organization

e — Observations by a representative of LTRC

f — Internal study or calculation by staff of LTRC

LEVEL 2: (first digit)

1 — Results of paper study
2— Results of in-depth engineering study
3 — Results of simulations
4 - Published results of tests performed by developer 6r
manufacturer
5 — Unpulbished results of tests performed by developer
or manufacturer ‘ ‘
6 — Published results of tests of a demonstration system
7 — Unpublished results of tests of a demonstration
system
8 — Published results of tests of an operational system
9 — Unpublished results of tests of an operational system
10 — Resulting from bid quotation
LEVEL 3:

1 — interpretation by developer or manufacturer

2 — interpretation by independent individual
organization

3 — Interpretation by system owner or operator

4 — Interpretation by staff of LTRC

or

EXAMPLES:

‘environmental impact is reported concerning emissions, visual,

S

- Code [a21] would be data from a published claim by the

developer, manufacturer; or supplier, resulting from hig ]

in-depth engineering studies and interpreted by him.-

Code [c32] would be data from a published technica

article by an individual or organization resulting from g

simuiation and interpreted by him, 1f the code were [¢34]
the interpretation would be by the staff of LTRC.

In this issue, in‘many cases, it has been found practical to code to
the first level only. : :

ENVIRONMENTAL IMPACT
On the fourth page of eéch' ful set of data sheets, the

and noise. At present a satisfactory set of standards for this

reporting has not been settied. Until such a standard is established _
(expected to result from reader response), the following defines

the current method.

EMISSIONS

If the system does not emit directly any gaseous or particulate

pollutants then it is so stated. However, because the system
consumes energy, it places a requirement upon other energy
producing facilities. The emissions impact must therefore be
determined with respect to local power generating facility

emissions, based upon the additional load expected to be | |

produced by the total transit system.
VISUAL

Visual impact must be assessed through the eyes of the
beholder. One cannot establish a firm standard with regard to
what appears beautiful or ugly. A complete array of
site-specific conditions and requirements must be established
by the customer to which specific system hardware can be
assessed. The following is a listing of some .considerations of
the hardware one must make:

1. What is the system’s adaptability to different conditions
and settings? {One can expect these to vary over the city
areas in which the system may be deployed.)

2. Does the guideway require special materiais? Is it
dependent upon a particular shape and column
configuration?

3. What is the overall size (width and height) of the various
guideway elements {in single and double configuration}?

4. 1s a parapet required, and what are its dimensions?

5. What is the vehicle loading {spacing of vehicles along the
guideway)?

6. Must the guideway be enclosed?

LEA TRANSIT COMPENDIUM — PRT
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7. if stations are off-line, what is the lenath requirement
for off-line siding guideway?

9. Does the guideway require overhead support?
.} 10.- What is the minimum radius of curvature?

the required separation distance?

12. What overall station dimensions are required as a
function of station berth capagcity? '

- 13. Do stations require etevators and/or escalators?

- house utility distribution, street lighting, signs, weather
protection for a sidewalk, etc.?

JTO report al! the above items under visual impact would be
' repetitious of a large number of data reported throughout the
data sheets. Visual impact must therefore be left up to the
Jreader. However, certain dimensions have been defined and are

Bz

~view of the guideway from certain positions, and at the same
';fnrne would govern shadows produced. Figure 1 defines those
imensions.

H . VEHICLE

N N
H 1
T GUIDEWAY
- m#“ 4
q\

FIGURE 1: Definition of Visual Impact Parameters
'NOISE

Developers are reporting noise levels by one of two methods.
_For both methods, the noise measured a given distance from

- The reader is cautioned that a straight comparison cannot be
‘made between systems because the acoustical environments
‘are not necessarily the same (ex. atmospheric conditions,
surrounding buildings or other objects, angular position to the
guideway of the receiver, number of passengers inside the
.vehicle, etc.).
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8. Are the supporting structures single or double columns?
11. 1f vertical separation is required at |ntersectlons what is

14. May the guideway be used for other purposes such as to

reported which can be considered what an individual might

_.the guideway and the average for inside the vehicle are given.

T R R P T R L ST AR N M M RO AT T, 3

The first method essentially states the sound-pressure level in

dbA, which one might assume is the rms average of levels fdr

all frequencies preceived. The second method, while more

spectfic, is based upon noise criteria curves. The NCA curves.
are the maximum compromise due to economic factors,

allowing more of the difficult to remove low frequency energy

than the NC curves. The NC curves would . be the most:
favorable relationships between low and high freguencies.

Figure 2 are the NCA curves and figure 3 the NC curves.
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OPERATIONAL CHARACTERISTICS _ LINE CAPACITY vs PASSENGERS/VEHICLE OR TRAIN g
One page of each set of data sheets includes three standard graphs One-way line capacity as a function vehicle or train capacuty is
which report average speed, line capacity, and vehicle utilization. refated by the headway. .
In each graph the characteristics for the transit classifications are o
shown in black, and data specific to the particular system QL = 3,600 _Q_V ' o R RN »
reported is shown in color. The following explains thase graphs: : h ' o o '
- A e :
AVERAGE SPEED vs STATION SPACING _ where : QL - = line ¢apacity in passengers/hoir
T : Qy 2 vehicle or train capacity in passengers -
The average speed of a transit vehicle {or train) is expressed by h 4 headway in seconds ¥
VA= VS :K=VZ+ V2 + VT - For each transit classification and the system reported, the B
A StK S5a  2d _ ' graph displays the capacity to which the systern might operate .
_ ' based on the minimum headway of traveling units on the main
where VA 4 average speed . ' line and the maximum passerigers per traveling unit (vehicle or
A . train). One can consider that capacities defined for the region =
v Z cruise speed ) under the curve are achievable by that system. However, the
a = service acceleration - : reader is cautioned that a realistic or dperational capacity for |
d - service deceleration : _ LGT and PRT systems is approximately 75 to 80% of that |
T 2 Gwell time in stations for scheduled service defined by the minimum headway, because space must be
A . . . reserved for merging or the system will become saturated. ]
S = station spacing distance )
K 2 station spacing factor VEHICLE UTILIZATION vs. DEMAND DENSITY .

The third graph relates vehicle utilization to the demand

. L . . density over a given area by
If the station spacing is equal to the station spacing factor, K,

then the average speed will be exactly 1/2 the cruise velocity. _ . fL
- . Dy =Dy ¢ PV = VA .
The curves have been plotted with each coordinate of the
graph on logrithmic scales. In this manner the shape {contour) pv Va ’
of the curve is always the samea because V and K are constants.
tt therefore becomes a simple matter to plot any system’s where! Dp 2 Demand Density {person trips/unit of
average speed characteristics by simply translating the curve area/hr
vertically by the value of V and horizontally by the value of K. Dy A Vehicle Utilization {person-trips/vehicle/ hr
or fares/vehicle/hr} -
A . . . .
py = Vehicle Density {vehicles/unit of area)
é et
The average velocity curves for each of the transit fy = Xreeméﬁﬂfywav line frequency
classifications have been plotted according to data given in 7
table 1. La = Area Line Density
{Length of one-way lines/unit of area)
A . .
Va = Average Vehicle Speed (distance/hr)

—— . . T—— —— Two upper limits of vehicle utilization are given for the -
CgysTem o Lol MPH/KEPH N'!'LIKKM o specific system shown in color. One is designated by the
‘Moving Watkway, constant speed | 1.5 | 24110 - Jo . . numeral 5" which represents the maximum vehicle utilization ;
Moving Walkway, high speed ..-.; | 10.: ] 16.1:] .0128] .0206 ... considering that the vehicle is filed to capacity and each =

Light Rall Transit, CBD ] 15 j2411.114 |.183 passenger’'s trip time is five minutes. The other limit,

Light Rail Transit, ‘corridor : 451724 t 525 {845 . rig . -y
Motor Bus, CBD -5 V2441114 {183 ° designated by the numeral “15” is based on 15 minutes for :
Motor Bus, corridor o] 60 | 966|822 |1.323 " each passenger’s trip time. g
Light Guideway Transit, CBD 30| 48.3 §.247 |.397 :

Light Guideway Transit, _corr_ldor 60 96,5 {.822 |1.323 . . _ . 8
Heavy. Rail Transit, short trips -1} 30 ' | 48.3 {.258. |.415 ... A further explantion of this graph and the domains for each :

Heavy Rail Transit, long trips=.c5f 76 [ 121. | 962 |1.548 .. transit classification is given in the Ref
Personal Rapid Transit, close grid §° 20 | 32.2 | .0204].0328 - s erence Guide, pages 14

Personal Rapid Transit, corridor.-;}. 60- | 95.6 | .183 |.295 and 15.

TABLE 1
TRANSIT SYSTEM CRUISE VELOCITIES i
AND STATION SPACING FACTOR

LEA TRANSIT COMPENDIUM — PRT
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~ERIAL TRANSIT SYSTEM

IDENTIFICATION
CLASSIFICAT]ON: Personat Rapid' Transit
OTHER TRADE NAMES: “Palomino” for Las Vegas Proposal ~

DEVELOPER:  Aerial Transit System of Nevada, Inc. o
- Subsidiary of Pullman, Inc. o
3547 Maryland Parkway
Las Vegas, Nevada 89109, USA
Tei: (702) 734-6834

LICENSEES: None

PATENTS IDENTIFIED: Design and developments in confidence, held
. consistent with Pullman, Inc. policy.

- PHOTOMONTAGE OF LAS VEGAS INSTALLATION SYSTEM DESCRIPTION

The Aerial Transit system is a low capacity totaily atuomated PRT
system for transporting seated passengers only in smal! vehicles over
exclusive guideways. Service is on-demand and passengers may
command an exclusive vehicle (no mixed parties) for a non-stop trip
between origin and destination stations.

Vehicles are supported on conventional flanged urethane coated steel
wheels riding on steel rails. Vehicle capacity is 6 passengers. The data
herein is given for the system as proposed for the Las Vegas installation
which would be a totally elevated guideway with appropriate interface
at hotel stations and the municipal bus system.

VEHICLE INTERIOR

LEA TRANSIT COMPENOIUM PRT
ol 1 Nao. 4 1974




OPERATIONAL CHARACTERISTICS ' " STATION SPACING (km)
. ; p—— Ll .1..,_..1 Lot 1y iaall B
SYSTEM {b] | ] T =
Maximum One-Way Line Capacity .................. 2,700 seats/hr z i — ¥ g‘
, 450 vehicles/hr- £ ] P
Minimum Headway .............. . 8 sec ca. B
Availability .. ... ... .. e On-demand 24 hrs/day - B - L SO R
Network ... .. .., Linear, loops, or area grid network 3 . : o -:_;-"ﬂ RE
Way ................. e Exclusive guideway 2 _ e
Routing ......... S e Variable & | MOVING WALKWAYS. =
TravelingUnit ... ... ... .................. Single vehicles only zZ - I EX i
Manpower Requirements ....... Attendants at central control facility ) D
' : ' & maintenance personne! B A T T -
_ ‘ STATION SPACING (mi)
. VEH|CLE [b] ) ; N 1t} FOA PAT THE STATION SPACING A.\.(BSHUULDBE INTNEFIETEDASTRI'LENOTH.. :
= Maximum Capacity ...................... 6 Seated — O Standing - — ‘ =
Crush Capacity ....... ... ............... 6 Seated — 0 Standing = | __ VEHICLE PERFORMANCE {b] :
: PARAMETER| UNITS | CLEAR | WET ,ICEISNOE": :
STATIO S [b] - . . CRUISE mph s 20 ERRTN ;
Type Off-line, 3-berth, platoon loading .~ VELOCITY [ o 1o =
Location . ............covuuuunnn... Elevated, adjacent to buildings MAX mph 1
TypeBoarding .............................. One small step up VELOCITY [ n l[
Ticket/Fare Collection ................. Automatic token turnstile % ——
Security ... ..., Closed circuit T.V. MAX GRADE] g
BoardingCapacity ...................... 840 passengers/berth/hr - ] e
Deboarding Capacity .................... B840 passengers/berth/hr sEggéEE O
MaximumWait Time . . . . . . ... ... .. .. ..Bmn :‘J
VehicleDwell Time . . . . . . ... ..., . ... 10to15sec - SIEJHEgé?.E —=—
Average StationSpacing .. ..................... . 0.5mi (0.8 km) a7 e | B
MAX JERK g
INDIVIDUAL SERVICE [b] . o
Privacy .. ... .............. ... Exclusive vehicte (no mixed parties) EMERGENCY _
Fransfers .. ... .. ... Not necessary DECEL
SIOPS L Non-stop STOPPING .
Accommodation ., ......... ... ... . ... Seated only PRECISION
Comfort ... ............... Parameters equal to luxury automobile o
Security ... ... Closed circuit T.V. in stations, o I
intercom in vehicle s ud
Instruction ... ... ................ Auditory messages and graphics /
/]
SAFETY AND FAILURE MODES {b] .’:§
. _ S F i
ail Safe Features Failure detection & diagnostics 5
Fail Operational Features { .. ... .. Three levels of control redundancy 55 1/ B
Power Failure Mode Failure mode analysis incomptlete ws
System MTBF ... _.......... Design goal - 1 failure or less per 3 days Zu -
Vehicle MTBF .. ... .. .. ....... .. .......... Approx. 1400 hrs. <
Station MTBF ., . . ...... Design goal - 1 failure or less per 3 days (£l i
System Restore Time After Faiture ... ... .. ... ..... .. Variable T A e ‘
System Lifetime ... ... .. ... ............ Design goal - 40 years PASSENGERS/VEHICLE OR TRAIN a
MAINTENANCE [b] VEHICLE DENSITY Vehicles/Sq. km. -
VEHICLE Ie‘ENSITY \‘Iehiclas/‘§q.mi. w oo R
Vehicle and system are modularized. The design goal is to reduce failure 100 2 d
rates and mean time to replace components without requirement for >
military standards. g l:?
o 2, to0o - 100 r
CARGO CAPABILITY [b] NE" -~
. Ev ] -
-Passenger Articles ., ... .............. Small packages and luggage o2 W
Goods Mavement . ... ... Freight application to be determinded later o :“’-
. O¢ =
- e
INTEGRATION WITH OTHER MODES [a] 58 |
Las Vegas system designed to be integrated with municipal bus system & T " e priom f
to serve airport. DEMAND DENSITY Parson Trips/Sq. mi./Hr. J
, T ™ % oo s
Data Reference Code - See inside back cover for explanation. DEMAND DENSITY Parson Trips/Sq. km./Hr.
LEA TRANSIT COMPENDIUM — PRT |
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“..1ggage

Carpet Throughout Interior
Upholstered Seating

3 Seats at 18" Each

E.T.\

“Tenicle Eiectronics

iBody of Polyester and Aluminum
T Swing Boor

H Tinted Acrylic Plastic Windows
,L. Emergency Exit Window

pbber Energy Motor Heating, Ventilating
_jpsarbing Bumper and Air Conditioning

SHEER

VEHICLE

Top Flange
Support Plate

80 v. 1 P60 1z,
urrent Collectors

‘shrings and
Suspension Linkage
‘xle Differential
:utomatic Vehicle
Sontrol Wiring
30 No./vd.
S.C.E. Rail

esilient Rail
viounts with Clips

#** Wide Flange
eams at 6°-0" c.c.

Elastomer Shock and
Saund Control

VEHICLE ON GUIDEWAY

EA TRANSIT COMPENDIUM — PRT
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 PHYSICAL DESCRIPTION

VEHICLE [b 51} :
Length .. . ... .. ...... . i ... 12ft{3.65m).

Width .. ....... e e .5, ft {1.68 m)
Height . . ... .. ... .. ... .. .......... [ o517 10(1.58 m)
Empty Weight _ .. _. .. .. e e 4,800 lbs (2,180 kg)
Gross Weight ., ... .. B 5,700 1bs. {2,590 kg)
Passenger Space .. ... .. e seat width - 18 in. (457 mm),

. knee space - 15 in {381 mm)
Doorway Width . ... ... ......................3f{t{0.914 m)
Doorway Height | .. ... ... e, b ft (1.52 m)

SUSPENSION [p 51]

CType o Vehicle supported on 4 urethane coated

flanged steel wheels on steel rails;

variable rate coil springs

e e e e 900 Ibs {419 kg) live load;
400 {bs {182 kg) dead load

Obstacle Clearance .. ... .. .................... Data not available

Design Load

Steering ., ................ Conventional railroad lateral guidance
PROPULSION/BRAKING [p 51] -
TYPE e Rotary traction drive dc motor .
Emplacement _ .. ... ... ... ... On-board vehicle
Propulsion Power _ . . ... ..., ... ... ... . ... ..., 50 HP
Poweror Fuel . . . .. ............. 480 vac 1¢ 80 hz, On-board dc
_ ) conversion by SCR
Power Transfer ... ... ... ... ......... Sliding contactors on vehicle
Power/fuel Consumption ., ... ... 2 kwh/veh-mi {1.24 kwh/veh-km)
ServiceBraking .. ... ... ... . ... ... Dynamic regenerative electric
Emergency Braking ... ... ....... ... ... ... Friction disks
Emergency Brake ReactionTime , ... . ... .............. 0.2 sec
SWITCHING [b 51]
TYpe . Confidential
Emplacement . . ... . .. ... ... oL On-board vehicle
Switch Time | . . 3 sec
Speed Thru . . .. .. .................. 20-30 mph {32-48 km/hr)
Headway Thru . .. ... . . ... . ... .. .. ... ... ....... 8 sec
GUIDEWAY {h 51: except as noted|]
Type UV Duo-rail, shallow U-shaped enclosure
Materials . . ... .. ... ... ... . ...... Structural steel - A36 grade
Maximum Elevated Span . _ ., Approx. 50-60 ft {15.2 - 18.3 m} [e]
Crossection Height ., .. ... .. .............. 28 in {710 mm)
Crossection Width ... .. . ... ... ... ... .. 5.33 ft (1.62 m)
RaitGauge . ... . ... ... ... ... ............. 42 in {1067 mm)

CONTROL [g]

A central control computer provides overall traffic management and
control, dispatches and routes vehicles, diagnoses failures, generates
emergency commands, etc. It is linked to station units via a full duplex,
hard-wired cable system and an asyhchronous 1,800-baud data modem
in the stations. Communication from station units to individual vehicles
is via inductive loops. The system control is fully synchronous utilizing
the moving block headway control concept. Destination assignments
are stored on-board the vehicle. :

STATIONS [4]

Stations are designed as elevated at guideway level, nominally with 3
berths each. The passenger area is circular in shape. Access is via stairs
and an elevator.
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h PR A T I T S T T I T s




DEVELOPMENT [b]

The system was developed by Aerial Transit System of Nevada. Pullman .

Car Works of South Chicago is the car builder and Bendix Corporation
designed the control system. Prototype design and - construction have
been completed, including guideway structure and vehicle testing. Naxt

phase will be a ten-car demonstration, which is scheduled to start after

contract award.

INSTALLATION [b]

Prototype installation at Pullman Inc. — Reseach Facility, Hammond, '

Indiana, of 2100 ft. (540 m) of guideway.

INSTALLATION STUDIES/PROPOSALS [b]

Las- Vegas proposal is the only current activity. A system of 22 iiles’
{35 km) of one-way guideway, 20 stations, and 300 vehicles was
proposed at a cost of $81,830,000 (including ROW acquisition, utility
relocation, and purchase of Las Vegas Transit Company).

COSTS [b]
Capital ........... Stations and guideway including electrical power -
$2 million/mile of one-way guideway
Vehicles - $28,300 each
Operational .. ....... Approx. $6,000,000 per year for 300 vehicles,
22 one-way miles of guideway and 20 stations
Maintenance . ........ Approx. $2,000,000 per year for 300 vehicles,

22 one-way miles of guideway and 20 stations.

INSTALLATION/RETROFIT CAPABILITY
[b: except as noted)

EnvelopWidth _ ..., ... ... ... Approx. 5.5 ft {1.68 m} single-lane

EnvelopHeight . ., . ............. Approx. 8.5 ft {2.69 m} guideway
Structural Weight . .. .. 250 Ibs/ft (373 kg/m) per single-lane guideway
Maximum®Grade . . ... . ... ... . . 5%
Minimum Radiusof Curvature . ........_...... ... 50 ft {(15.24 m)
Construction Process . . . . . . Prefabricated modular guideway sections

and stations [e]
Staging Capability . ........ Sections may be instalied and operated

while others under construction [e]

LIMITATIONS

Station is not designed to accommodate large surge loads [b].
Headway of 8 sec. limits line capacity to low volume applications [e].

ENVIRONMENTAL IMPACT (b}

Emissions .. ... .. ... ... .. ..., No direct polluting emissions

Visual ... Single Overhead guideway
Hy -2.5ft(0.76 m); Hz - 8.5 ft (2.59 m)
W) -B.33 ft (1.62 m); W2 - 5.5 ft {1.68 m)
Pr:5.88 ft {1.79m); P2 -9.6 1t (2.93 m)

Noise ... ..................... Design goat of less than 63 dbA
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STATUS OF DEVELOPMENT. .

Sahara Ave.|B

1. Terminal Bida.
2. Hotel Tropicana
3. MGM Grand Hotel
4. Dunes Hotel

5. Hotel Flamingo

6. Caesars Palace Hotel 14. Las Vegas Hiiton

7. Sands Hotel Hotel .

8. The Castaways Hotel 15. Riviera Hotel

9. Desert inn 16, Circus Circus
10. Frontier Hotel 17. Mark Anthony -5
11. Stardust Hotel 18. Hotel Sahara
12. Landmark Tower 19. Alternate Downtwon
13. Las Vegas Station Location

Convention Center 20. Union Plaza Depot

PROPOSED LAS VEGAS INSTALLATION
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— PHOTOMONTAGE OF SYSTEM
AS IT MIGHT APPEAR 1N LOS ANGELES

TYPICAL CBD INSTALLATION
(from architectural model}
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AEROSPACE CORP. HIGH CAPACITY PRT

IDENTIFICATION

CLASSIFICATION: Personal Rapid Transit
OTHER TRADE NAMES: Advanced PRT

DEVELOPER: Aerospace Corporation’ .
' ) - Ground Transportation Directorate
2350 E. El Segundo Boulevard
P.0. Box 95085
El Segundo, Caiifornia 90045.
US.A. . :
Tel: {213) 648-6424

LICENSEES: None

PATENTS IDENTIFIED:

U.S. Patent Applications .
Monorail Support System .

Variable Speed Self Starting L.inear Synchronous
Motor {2 types)

Linear Electric Motor

Guideway, Car, and Car Suspension

U.S. Patents Granted
Digisync Linear Motor
Electromagnetic Switching
Linear Motor Control

SYSTEM DESCRIPTION

The system is an advanced, high capacity {14,400 vehicles/hr) Personal
Rapid Transit system designed for transporting passengers in exclusive
small six-passenger vehicles for non-stop urban trips over an exclusive
grid network of guideway. The network is proposed as one-way such
that a larger area may be served. Where the spacing between guideways

is closest, a mainline speed of 20 mph is proposed with 60 mph arterial

lines connecting to suburbs or between activity centers. The vehicles are
propelled by pulsed dc {inear efectric motors which react with guideway
mounted permanent magnets. The propulsion system is integrated into
an overall quasi-synchronous control system where very short headways
as fow as 0.25 sec are proposed. In addition, an Automated Pallet
Transporter is proposed for the movement of urban fretght or small
compact automobiles in a form of dual-mode. The system is designed as
an attractive alternative to the private automobile with the assumption
that average vehicle occupancy during the peak hour might be 1,25
passengers per vehicle (i.e., 18,000 passengers/hr/line).

T T T
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. ) . 11 -
OPERATIONAL CHARACTERISTICS : STATION SPACING {km} -
R ’ . . . 2 SR EWE R | 1 Ll L gl -
SYSTEM [a 11: except as noted] ' S BE ‘ prr e
. - (111
Maximum One-Way Line Capacity2 ........ 86,4000 seats/hr [, b] - ] -

. : ' 14,4000 veh/hr [£, b] ‘E‘. ] 20
Minimum Headway . . . .. ... .. 0,17 sec {0.25 sec nominal) [f, b 51] = ] g :
Availability . ... ... ... L o o On-demand 24 hrs/day g - =
Network . .. .. .............. Urban area one-way grid network - 8 o o
WaY .. e e e _Exclusive guideway w ] m |
Routing .. .... S T T T Variable q ] o L
TravelingUnit . ... ..... B Single vehicles § | MOVING WALKWAYS ®
Manpower Requirements . . . . .. Attendants at central controt faciity a _ _ - - g_. o

_ - . and maintenance personnel - - o e SRR U B A
" . . T oy I T Trrrrr T T T rrerr . m;_
VEHICLE [a 11} o o STATION SPACING (mi) °.
Maximum Cagaclty .................... 6 Seated — O Standlngf. 111 FOR FAT THE STATION SPACING AKIS SHOULD BE INTREPRETED AS TRIP LENGTH. R
Crush Capacity . ..................... 6 Seated — 0 Standing, - - : : I
STATIONS [a 11: except as noted] - . VEHICLE PERFORMANCE [a21] | bk
L 1= Off-lineonly .~ - PARAMETER| UNITS { CLEAR | WET |ICE/SNOW
location . Ce e .. .. At, above, or below grade _ CRUISE meh 20-'6'03,_; g g
Type Board 1 Le\le! . . VELOCITY kmih 32_97 e :
Ticket/Fare Collection . ... .............. Automatic machines MAX mph 0 -
SECUFILY v v e et et e Closed circuit TV VELOGITY [ - il ]
Boarding Capacity® . ............ 720 passengers/hr/berth [f, b] '; _ e
Deboarding Capacity> ... ......... 720 passengers/hr/berth {f, b] MAX GRADE}|—= R e R ' E ' ]
Maximum Wait Time . . .. .. Zero unless empty vehicle dispatched [e] . % 3 req"'red SR w
VehicleDwell Time .. ... ... .. ... ... ..., ... Not applicable SERVICE | ft/s N : RS S ¥ o _
Average Station Spacing . . ... ... L L. 0.5 mi (0.8 km} ACCEL myst |ovgs | 4 4 :
INDIVIDUAL SERVICE [a 11] SERVICE | s .y sl
Privacy . . . . o e e e Exclusive use of vehicle “"’53 & = 1 ~
Transfers . .. .. L. Not necessary MAX JERK |—fi/s R :
5] « L3 Non-stop K
Accommodation . ... ... ... ... ... ..., Seated only |EMERGENCY
Comfort .. ... .............. Heated & air-conditioned vehicles DECEL [ w2 [ vzss] ] 0
Security . .. ... . ... ... Closed circuit TV and emergency buttons STOPPING
Instruction . . ... ...._..... Passive and active graphics in stations PRECISION "
supplemented by telephone line to dispatcher
SAFETY AND FAILURE MODES [a 11] B
Fail Safe Features. . .. ... .. Propulsion & control system, passenger - ™ b
_ restraints, failed car pushing strategy -
j Fail Operational Features. ... ......... Brakes, switching, control »
Power Failure Mode ... .. .. On-board auxiliary - exit nearest station ?_-g»
?/\;;t;rl‘; I\I‘\fllli%'i:: 10,000 hrs for major subsystem elements E’-E [
! " * " *( {i.e. contrel, propulsion, switching, braki . prd
Station MTBF ( prop 9. braking, etc.) 84
System Restare Time After Failure . ... ........ Less than 20 min W=
System Lifetime . . . ... ... 30 years for system, 10 years for vehicles an =
MAINTENANCE [a 11] & [f] .
Automatic malfunction detection and automatic scheduling of i
. . . . aga 1 Y b | T 13
maintenance. Qne 300:vehlc|e capacity mamt.enance faf:ilaty per 5,000 PASSENGERS/VEHICLE OR TRAIN 5
vehicles (256 mi of guideway). One 150-vehicle capacity storage and
cleaning facility per 200 vehicles. 1ol EHICLE DENSITY Vehiclos/Sq.km.
CARGO CAPABILITY [a 11} VEHICLE DENSITY Vehicles/Sa.mi. [ .,
Passenger Articles . ... .Small packages and luggage, wheel chairs, prams . N -
Goods Mavement . . . . Special automated Pallet Transporter for urban gf -
freight containers =53
_ € “
INTEGRATION WiTH OTHER MODES [e] NE™
System may pass directly inside transportation facility for internal EE
circulation and as a link between modes. Could also bé used as feeder 35.,_
for HRT system. vE .
z 3 )
1Data Reference Code - See inside back cover for explanation >d
2Capat::it\r based on nominal headway of (.25 sec b o oo 0o
Assumed 30 sec dwell time in berth for loading or unloading and ~DEMAND D‘ENSITY P.z'“" Trips/Sq. mi./Hr.
6 passengers/vehicle DEMAND DENSITY Person Trips/Sq. km./Hr. '
LEA TRANSIT COMPENOIUM — PRT I
Vol 1 No. 4 1974 |
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1/10th SCALE MODEL VEHICLE

(PLAN VIEW)
POLE SENSORS POLE SENSORS
| T e L] E&éﬁéﬁ
D ..r i ‘.c EL
H o PRI (VERICLE WOUNTEDY
THRST LR G WA el e Welle
! - . )
- i O
o e = .
pEr] i N = N v
SECONDARY --— o
PULE SENSORS (GUIDEWRY POLE SENSORS

MOUNTED)
® COIL JWITCHING CONTROLLED BY POLE SENSORS [HALL EFFECT DETECTORS)
® SWITCHING RATE DEPENDS ON VELOCITY

® THRUST ADJUSTMENTS ARE MADE BY CONTROLLED VARIATIONS IN
COIL CURRENT :
& ELECFROMASNETIC BRAKING BY REVERSING CURRENT TO COILS

PULSED DC LINEAR MOTOQR COCNFIGURATION

POWER & SIGNAL
CONDUCTORS

FERMANENT -
INTER-MAGNET SPACER : MAGNET -

GUIDEWAY BEAM

iy -~
b L
]
MAIN WHEEL PATH OBSTRUCTION
CLEARING CONCEPT

o

LR
ELECTROMAGNETIC

MAGNET CLEANING CONCEPT

CROSS AEAMS

. ' : \OPEN SPACE BETWEEN
-~

LOWER GUIREWAY
SUPPORT STRUCTURE

GUIDEWAY

| ® INTEGRATED WITH PULSED D.C. PRGPULSION CONCEPT

PERMANENT MAGNETS
J o
La i
ELECTROMAGKETS

® MILLISECOND SWITCHING TIMES
& N0 MOVING GUIDEWAY PARTS

CUCTROMADN T “DH™.

LOGKS DEPLOYED
PAALAKENT

® FLUX DENSITY DOUBLED FOR ELECTROMAGNETS wAaner
® DIRECTICNAL AND STABILZATION FORCES
® THRUST MAINTENANCE THROUGH SWITCH

® BAGK-UP L0CK CONSTRAINS VEHICLE TQ GUIDEWAY ===
IF ELECTROMAGNET POWER FAILS — SECTION
® DEPLOYED BY SENSING DIFFERENTIAL MAGNETIC A-A

INTENSITY
ELECTROMAGNETIC SWITCHING
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~ PHYSICAL DESCRIPTION

VEHICLE {a 21: except as noted] . _ o
..................... L. ... 10 (3.05m)

Length
Width ... ... .. . .. Approx. b ft {1.52 m)
Height ... ....... B e Approx. 5 ft {1.52 m) .
EmptyWeight . ... ... .. .. .. ........... 1,800 1bs (818 kg)
GrossWeight . ................... ... .2,400 Ibs (1,091 kg)
Passenger Space . .................5ft?(0.46 m?)/seated psgr
Doorway Width . . ... _ . ... .. ... e .. 30in (762 mm)
Doorway Height .. . ... .......... .. ........... roofopens
SUSPENSION _ , _
Type Supported on two vertical rubber tired wheels
in tandem. Stablized by lateral guidewheels
Design Load . . . . .. e e 2000 ibs per support wheel [b]

Obstacle Clearance 7 in cube removed by deflector on front wheel [g]
Steering .. ....... Constrained by lateral guidewheels which ride on
interior sides of guideway

PROPYLSION/BRAKING [a 21: exqep.t as noted]

Type ......... Pulsed dc linear electric motor rides inside guideway
Emplacement . ., ... .. Active element on vehicle, permanent magnets
in guideway

PropulsionPower . ... ... ......... Rated 300 lbs {137 kg) thrust
{48 HP) at 60 mph (27 km/h)

Poweror Fuel ... .... . .. .. ... .. ... . ... ... . ... 1,000 vdc

Power Transfer . . . . _ ... ... . Power collector on vehicle, power rails
. inside guideway
............. Less than 0.33 kwh/veh-mi

{0.21 kwh/veh-km) [f}

Power/Fue! Consumption

Service Braking ., . . ........ ... Dynamic regenerative electric and
mechanical for holding
Emergency Braking | ... ... Dynamic electric and back-up mechanical

Emergency Brake Reaction Time

SWITCHING [a21)
Type

................ 0.1 sec {a 51]

........... Electromagnetic through linear motor backed up

by mechanical locks
Emplacement . . Electromagnets on quideway — locks on-board vehicle
Switch Time .. .. . 0.5 m sec for electromagnetic build up (or decay)
to 90% of total force [a 51]

SpeedThru .. .. ... ... .. ... ... .. .. . . Mainline cruise speed
Headway Thru .. _ ... .. .. ... ..... .. ...... . 0.1 sec [a51]
GUIDEWAY [a 21: except as noted]

Type ... ... Upright U-shaped channe!
Materials. . ... ... ...... .. ... .. ... ... _. Prestressed concrete

ElevatedSpan . ... ... ............. ..., ... .60 (183 m)}
Crossection Height ., ... . ... .. .. .. . . . ...36in (914 mm)
CrossectionWidth _ . . _ ... .. ... .. ... ... ... . 32in (813 mm}
.............. Approx 6 in {152 mm) (el

CONTROL {a51]

A quasi-synchronous hierarchial system. Headwsy is controlled synchronously
along main lines as moving slots established by wayside computer. On-board
vehicle computer commands pulse rate to dc linear motar. Vehicles commanded
to slip or gain slots {according to on-board maneuver profiles) at interchangss and
merges by interchange or wayside compuier to integrate traffic. Routing, empty
vehicie dispatching, overall traffic control, and total system regulation by central
computer.

STATIONS [ 21]

Baisic off-liﬁm station with 6 load-urload berths is 60 £t (18.3 m) tong with 1,000
f17 {93 m”) covered area. Ingress/egress by outside stairs and elevator (optional
escalator). Automatic fare collection and destination selection consoles provided.
Total guideway siding length of 580 fa {177 m). Suburban stations are basically
2-berth, 20 f1 {6.1 m} long, with 300 £t° {29 m“} covered area.
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DEVELOPMENT (e}

The sytem was developed by Aerospace Corboration internally funded,
estimated at over $1 million. Initial work-began in 1968. Extensive

engineering studies and simutations have been performed and a 1/10th

scale model was fabricated in 1971 which successfully tested the pulsed
dc linear. electric motor, the quasi-synchronous control concept, and
electromagnetic switching. Because the Aerospace Corporation is a
research and development organization (not a manufacturer), continued
development will reguire other than internal funding.

INSTALLATIONS [al-

A 1/10th scate model with 3 totally automated vehicles on a 134 1t (41 .

m} guideway toop including one off-line siding and two switches.

INSTALLATION STUDIES/PROPOSALS [a]

A 630 one-way miles system including over 1000 stations, and 65,000
vehicles has been studied for Los Angles at a cost of $1.75 billion which
is % the cost estimated by Southern California Rapid Transit District
(SCRTD) consultants for an HRT System.

A 543 pne-way miles system of 57 stations and 2,200 vehicles was
studied for Tucson, Arizona, at $85 million for capital cost.

COSTS [a 21]

"

Average of $3.51 millionfone-way mile (2.18
million/km} based on a system of 100 mi of one-way
guideway, 10,000 vehicles, and 200 stations.

« COST INDEPENDENT OF FLEET SIZE:

Guideway — $110.1 rmullion; Stations (200 each) —
$36.4 million; Computers, Software, and Control

Center — $23.5 million
« COSTS DEPENDENT UPON FLEET SIZE: Vehicles

{10,000 each) — $88 million; Power Distribution
Substations — $34 million; Vehicles Storage Cleaning
& Checkout Facilities — $35 million; Vehicle
Maintenance Facility — $4 million; 6% System
Engineering & Technical Management — $20 million.

Total direct cost {without amortization)
3.4 cents/occupied veh-mi {2.11 cents/veh-km)

~Operational |
Maintenance {

INSTALLATION/RETROFIT CAPABILITY
[a: except as noted}
Approx 6 £ (1.83 m)
...................... Approx 8.5 ft (2.6 m)
..................... 186 Ibs/ft {277 kg/m)
............................ As required
15 ft {4.57 m) at reduced speed,
Fmited by suspension system
Prefabricated guideway and elevated station
elements [e]
Sections can be operated while others
under construction [e]

Envelop Width
Envelop Height
Structural Weight
Maximum Grade
Minimum Radius of Curvature

Construction Process . . . .

Staging Capabitity

LIMITATIONS {e]

Open guideway channel may limit operation in severe climatic
conditions (ice & snow) dependent upon functionability of
incorporated deflector.
requires additional length of off-line guideway at interchanges.

ENVIRONMENTAL IMPACT

Emissions . .. ... ............ No direct polluting emissions [e]
Visual .. .. ... ... . Single elevated guideway (f]
Hi —3f(0.91 m}; Hy — 81t {244 m})
W, — 267 ft {0.81 m); W2 —5 ft (1.2 m)
P; —4%({1.22m); P — 8.33 ft (2.54 m)
NOISE . . e e Under study {b)

Extremely short headway (high-capacity}

% COMPLETE. . .-
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1/10TH SCALE LOOP TEST FACILITY

GUIDEWAY VEHICLE
MOHORAL 8O0Y
. Ay u‘me 4 PIBEK GUATS LAMPUTED COMSTRLL: 1R
» 154" OF GUIDEWAY, Y T & FIPRESLATE SR
HCLUOING IDMG 2 i1 ° > CAR BORME CONTROL JVSTEM

# AFLLLATES COL CURRENT & SWEEP et

A CONTROL GNCHEE £YEWT COmmansdl
» CLOSED WOP VELDCITY £OWTAOL
A ITIREC MANENERS
+ MAELERATE, DFCELERATE.
v - comstant 3PLED

: "‘)‘ - EMERGECY STOR
N . SOUD STATE COMPONENTS

FROPULSION © BRAKING
s rusen oc cnzan moTOR
T SLALED MOTOR CLRAENT & TeimsT

# AUUAINLA / STEEL CONSTRUCTION
PERBANENT MAGHERS

* STRONTIUM FERRITE

* FLuX CENSITY ~ 10 KL /mid
ELECTRO: MAGHETIG: SWITCHES

® HIGHER FLUK DENJITY (7540 KLANE)
FOR SWITCHING STABILITY

* VEHHLE - ACTUATED

COMMAND ¢ POWER GIROUITS

* CONTIOLLED OY CONSOLE A P 4 CUAL PR GONSTALGTION

» DAL LRUNTS -. __)) - SUSPENSION
« WA POWER (10Y R.CJ 1N b + ADAPRIAE Waih & GUIDE WHEELS
+ LONTROL COMMANDS i @ AOLLING S TORT

- MAIMLAIN SaJTDR AR GAR
& ALUMMILM CONSTRUCTION.
WEKHT =10 LBS

= REFEREMCE PULSE (1820 Wi}
* INITRUMENTATION

. ELEMENTS OF 1/10 SCALE TEST FACILITY
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POTOTYPE VEHICLES IN STATION
- ' AT ORLY AIRPORT

DEMONSTRATION OF EXTREMELY SHORT
HEADWAY PLATOON OPERATION

IDENTIFICATION

CLASSIFICATION: Personal Rapid Tra'nsit*__
OTHER TRADE NAMES: Rames de véhicules programmes (R.V.P))

DEVELOPER: Engins-Matra .
37 av. Louis Brequet
B.P.no. 1
78140 - Vélizy, France
Tel: 946.96.00 n
Telex: ENMATRA 68.077 F

=

LICENSEES: None

PATENTS {DENTIFIED: _ . _
Patents have been granted in France, USA, RFA, UK,
Japan, Italy, Belgium, Switzerland, Canada,
Argentina, and Spain.

SYSTEM DESCRIPTION

ARAMIS is a personal Rapid Transit system intended for urban or
suburban areas consisting of small vehicles rynning on an exclusive
guideway. Each vehicle can be used independently and has its own
guidance control and switching capabilities, but the normal operating
mode consists of vehicle-platoons controlled by station computers,
Vehicles are automatically separated from the platoon on the mainline
and dispatched to the off-line station. The platoons are reformed on the
mainline and a vehicle leaving the station is coupled to a platoon in the
leading position. :

*PUBLISHER'S NOTE:

4 fo 10 puassenger vehicles are proposed. The information in these data sheets is
based on a 4 passenger vehicle. The same system con be used as a true PRT or
during peak period shared vehicles for sanme origin — destination pairs with
predetermined routing.

OPERATION COF STATIONS
AND VEHICLE-PLATOQONS
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- OPERATIONAL CHARACTER!STICS : . _ STATION SPACING {km) ' .; i
: ' ) w0 L Loyl L1 1t b e o eaagl .
SYSTEM [a] ' 3 - HRT L
- mn |- 100
- Maximum One-Way Line Capamty oo ... 2000 to 15,000 seats/hr Z ] e, M
Minimum Headway . . . .. ... e 60 sec between platoons; E 7 = &
0.168 sec within platoon o ] v
Availability ... ......... On-demand or pre-destination of vehicles g rm
Network .. ..................... Areawide network or loops o 3 BUS LRT 16T 1 .
Way . ... P - .Exclusive guideway & :"°$
Routing ....................... » ... Variable and/or fixed & ] MOVING WALKWAYS™ I X
. . T . . i w7 ] =
TravelingUnit .. .......... .. -Up to 40 single vehicles per platoon E 3
-Manpower Requirements . . . . . . Attendants at central contro! facility ] T =
‘ and maintenance personnel - ——rrrrry —r——rrry e 1
) VEHICLE {a} . mmnmtmeﬂArlwvﬁc?Jalﬁﬁaiﬂﬁg:r:‘oi:l::‘fz}mrui -
= Maximum Capacity . . ... .. P 4 Seated — 0 Standing ‘ . S - ——,
Crush Capacity .. . ....vuriiir i 4 Seated — 0 Standing 3
= ; : ? | {z.41 Ll
(Vehicles with up to 10 seats also available) - ‘_’EH“:LE PERFORMANCE [_a !
PARAMETER| UNITS { CLEAR WET [ICE/SNOW] .
STATIONS [a: except as noted)] — | CRUISE. | mph | — ;
TP e eee e e . Off-line VELOCITY | km/h
Location . . . . .. it e e At, above or below grade _ " MAX mph
TYPEBOAdING - « -« v o o vt e Level VELOCITY | ymm
Ticket/Fare Collection . ............... Probably automatic {el - [ "%
Security . ... ... PR Closed circuit TV might be installed [e] -~ |MAX SRADE—
Boarding Capacity ... .Not specified. Dependent upon site-specific - SERVICE | fus?
Deboarding Capacity requirements and station design ACCEL [ .2
Maximum Wait Time . .. .. ... .. ..... Dependent upon frequency SERVICE P
VehicleDwell Time . ... ... .0ttt 30 sec el DECEL il
Average StationSpacing .. ...... ... ..., 984 ft (300 m) 1 s3
MAX JERK -t
INDIVIDUAL SERVICE [a] mis
' 2
Privacy . . ... ... ... .. ... Exclusive vehicle or shared vehicle 'EMEE,I;SEECY ftlsz
Transfers . .o oot May be necessary for fonger trips ":r’:s
SLOPS « v v i s Non-stop between transfer points STOPPING -
. PRECISION | mm
Accommodation . ...... .. ... ... .. Seated only
Comfort ........... e Heated & air-conditioned HEADWAY-SECONDS _
Security .. .. Not specified . e NDS, . 20
Instruction . ........... Station indicator on pre-destined vehicles @" / %
&
SAFETY AND FAILURE MODES s _
2 1°A
Fail Safe Features 52 v .y | 5
Fail Operational Features n‘_'ﬁ e -
Power Failure Mode Sw | /"/
System MTBF wz" YN L i
Vehicle MTBF M. ... ... ..., Now under study o § 7 '-2/_/'
Station MTBF < e N
System Restore Time After Failure E /i/ i f1] -
System Lifetime » W 000
. PASSENGERS/VEHICLE OR TRAIN
AINTENANCE e
- ' VEHICLE DENSITY Vehicies/Sq. km.
Information unavailable e oo »
ARG . VEHICLE DENSITY Vehicies/Sq. mi,
CARGO CAPABILITY oo ‘ z
Passenger Articles . . ... ... ... Small packages and luggage. Baggage §§ -
space in vehicle is also provided [al gS. | bl ¢
Goods Movement . .. .. .. .. Vehicles might be designed for exclusive §§ ] E
freight use [e] Ew
. . oa )
INTEGRATION WITH OTHER MODES gn'—'w- by
c
System has been proposed to connect with airports and as internal T g -
circulation [a]. Could be used as link in connecting other modes (air, >a
rail, parking lots} and as a feeder to HRT syst . ' T
ail, parking }an er to systems [e] DEMAND DENSITY Person Trlps/Sq mi./Hr.
1pata Reference Code - See inside back cover for explanation DEMAND DENS”'Y PG"SOH TflPs/Sq ltm /Hr, “
| LEA TRANSIT COMPENDIUM — PRT
Vol. 1 No. 4 1974
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Tonquew AT 230
- Trpotie mety 2130

- VEHICLE

—~GUIDEWAY

SWITCHING

LEA TRANSIT COMPENDIUM — PRT
ol. 1 No. 4 1974

PHYSICAL DESCRIPTION

" VEHICLE [a 41: except as noted]

{4-passenger vehicle) _
Length . ... .. e el oL 1B (23 W)

Width. ... ................. e 4261 (13 m) -
Height . ............ e e e e 6231t (1.9m) .
EmptyWeight . ... ... .. . ... ... ......... 1,430 Ibs (650 kg} -
GrossWeight , .. .. _.... ... ..... .- 2,200 Ibs (1,000 kg)
Passenger Space . ............. e e Data unavailable -
Doorway Width ... ... ... ... S 2.07 {063 m) [¢] -

Doorway Height , . .. .. ................. 492 ft (1.5 m} {c]

SUSPENSION [a 41]

Type . ... ... ....... Supported on 4 wheels with pneumatic tires

Design Load .. Data unavailabte
Obstacie Clearance
Steering .. ...... 4 pneumatic tired wheels rolling against 2 exterior.

lateral guiderails. Front wheel steering (single Ackerman} .

PROPULSION/BRAKING [a 41]

Type ... ... .. . ... 2 variable-resistance dc electric motors
Emplacement . ... ......... Coupled directly with the rear wheels
PropulsionPower _ . ... .. .. . ............ Motor rated at 8 kw
PowerorFuel . . ... . .......... 400 vdc (or possibly 750 v) -
Power Transfer ... .................. Gliders and power rails

Power/Fuel Consumption
Service Braking

Emergency Braking

Emergency Brake Reaction Time

.............. Data unavailable

SWITCHING [a 41]

Type .. ... ...... Traverse engaging into special guiderail at-switch

Emplacement .. .......... Traverse bolster mounted onvehicle
SwitchTime ... ............. .. ..o ..... Data unavailable *
Speed Thru . . ... ... Mainline speed
Headway Thru .. . ... .. .. Demerge at platoon headway of 0.168 sec

GUIDEWAY {a 41: except as noted]

Type ... ... ....... 2 running tracks & 2 lateral guidance tracks
Materials . . .. ... ... Light cement in “sandwich” between 2 bonded

metal sheets
Maximum Elevated Span . . . ... ... ........... Data unavailable
CrossectionHeight , ., ... ... ............... Data unavailable
CrossectionWidth ... .................... 6.56 ft (2 m) [c]
Running SurfaceWidth .. .. ............ Approx 4.26 ft (1.3 m)

CONTROL [a 41]

Vehicle fitted with programming device (for destination choice by
user}. Vehicles are electronically coupled together and have always a
spacing of. 300 mm. Vehicle control by two independent control
systéms: operating (such as door opening, switching) connected
through track and safety system for emergency stopping connected
through power destribution line.

STATIONS [e]

Length proportional to the flow {for demand and service), or equal to
platoon length (for predestined service). Stations with 2 tracks, one
above the other or side by side.
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DEVELOPMENT [a]

First study for DATAR (Government Office for Territory
Development, France) in 1970/71. Prototype testing since 1973.

Experimental track of 1 km length built at Orly Airport, Paris for
exposition, 1973. First commercial applications will be in the suburbs
of Paris between two cities connected by a 5.5 km line.

%_COMPLETE

INSTALLATIONS

None except for 1 km test track.

INSTALLATION STUDIES/PROPOSALS fal

o o : £ oz z g 'gz o &2 4
Sapphcatmn cases were studied. - b4 zw ;l_g gﬂ wg z "-2 2
. 0 o) oo a+ OO O =2 O
COSTS -
: STATUS OF DEVELOPMENT
Capital _ o _ .
Operational e T e e -. . .Data unavailable

Maintenance

INSTALLATION/RETROFIT CAPABILITY {a]

EnvelopWidth . ... ......... Two-way: 10.5 ft (3.2 m}; One-way:-
6.6 ft {2 m).
EnvelopHeight . ... ... ... .. .. .. .. 6.23f (1.9 m) -
Structural Weight . ... ... ... ... ... ... ..., Data unavailable - §
Maximum Grade ... ...........cueuenenunninn 4% 10 10% - §
Minimum Radius of Curvature . . ... 328t (10 rn) at reduced speed -}
Construction Process . . . . Assume prefabricated guideway sections {e]
Staging Capability . .. ........ ... uuiruern. Data unavailablie

LIMITATIONS [e]

It is estimated that the development of the control system for the PRT "
mode is only in a beginning phase. Installation as PRT, as herein
reported, would be limited to fow-capacity applications.

ENVIRONMENTAL IMPACT [e}

PROTOTYPE DEMONSTRATION
AT GRLY AIRPORT

Emissions . ... .......... ... .... No direct polfuting emissions
Visual ... . ... ... . ... .. Insufficient data to make assessment
NOBSE . . .. .. i e e Data unavailable

LEA TRANSIT COMPEMNDIUM — PRT }
Vol.1 No. 4 1974
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CABINENTAXI

B AL
STATION, GUIDEWAY & VEHICLES
AT TEST FACILITY

" AUTOMATIC TICKETING
AND DESTINATION SELECTION

LEA TRANSIT COMPENDIUM — PRT
‘ol. 1 No. 4 1974

IDENTIFICATION
CLASSIFICATION: Personal Rapid Transit

OTHER TRADE NAMES: Cabin-Taxi (CAT) -
DEVELOPER: DEMAG Firdertechnik
Produktneuentwicklung
D-5800 Hagen
Heinitzstr. 28 -

West Germany

Tel: (02331} 14091 .
Telex: 0823231

MBEB, Messerschmitt-Botkow-Blohm GmbH
Neue Verkehrssysteme

D-8000 Minchen 80

Postfach 801265

West Germany

Tel: (08%) 60003419

Telex: 0522279

LICENSEES: None
PATENTS IDENTIFIED: Data Unavailable
SYSTEM DESCRIPTION

Cabinentaxi is a Personal Rapid Transit system characterized by
track-guided small 3-passenger vehicles driven by electric linear
motors under totally automated control. The guideways are structyred
so that one type of vehicle traverses the top side of the guideway while
another type runs suspended below. The main service characteristics
are: vehicles always on-call, exclusive use of a vehicle for on-demand,
non-stop from origin to destination station by as low as one person,
off-line stations, seated passengers only, and area network coverage.

The main technology characteristics are: two tracks per guideway
structure, lightweight wvehicles, vehicles self guiding, autonomous
feed-back vehicle travel, and linear motor propulsion unaffected by
weather.

Because the system operates at headways of 0.5-1.0 seg, it may be
further classified as advanced high-capacity PRT.
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OPERATIONAL CHARACTERISTICS - STATION SPACING ‘(km)

100 F | [ |-1|u; [ x|||||‘i°

SYSTEM {a] _ 3 oRT HRT | .
Maximum One- Way Line Capacity . . 5,000 veh/hr or 15,000 seats/hr = ] T
for guldeway 70% full; 7,200 veh/hr or g /4 g
. 21,6000 seats/hr at 100% full [f] . o - , 2
Minimum Headway .. .0.5 to 1.0 sec i — | @
Availability e . On-demand 24 hrs/day L BUS LRT  1GT ®
Network . . . .. .-, ... . .. . .Arezswideurban network w Frm
- - Q4 [ m
Way . .. .. ... ........... Exclusiveguideway - < .
Routing . . . . . ~-. . . . . . .. .. ... ....Variable W MOVING WALKWAYS I g
Traveling Unit e - Slngle vehicle’ CE N
Manpower Requirerents .- . . Attendants at central control facility . il =

) 1 Ty T T

VEHICLE (3]

"Maximum Capacity
»Crush Capacity

'STATIONS [a]

. 3 Seated — O Standing

Type . ... oo v« . . Offline
Location . . . . . . . . . .. At above or below grade
Type Boarding . . . -. . . . . . . . . Llevel

Ticket/Fare Collection Automatlc tucket (magnetnc card)

Security . . . -+« « .« .« . .. .Optional closed circuit T.V. -

Boarding Capac:ty
Deboarding Capacity
Maximum Wait Time
Vehicle Dwell Time

1,000 vehicles/hr

; 1,000 vehicles/hr
Zero for unsaturated operation
Not applicable

Average Station Spacing .. .. ... ...... 0 186 0.5 mi (0.3-0.8 km)
INDIVIDUAL SERVICE [a]

Privacy . . _ . . . . . Exclusive use of vehicle by single passenger
Transfers e e e e e e .Not necessary
Stops . .. . . ... ... .. ... ....... .Nonstop
Accommodation e e .Seated anly
Comfort . . . . . .. ... ... Vehlcles heated & ventilated
Security . [ . . . . . . . . . . Closed circuit T.V. and crash pads
{nstruction .Indicator maps in stations

SAFETY AND FAILURE MODES [a]

Fail Safe Features .Autornatic redundant spacing control

Fail Cperational Features Vehicle pushaway technigue
under development

Power Failure Mode . Emergency current supply

System MTBF

Vehicle MTBF . Data will be available upon

Station MTBF completion of tests

System Restore Time After Failure Short, due to modular construction

System Lifetime Guidway - 50 yrs; vehicle - 10 yrs

MAINTENANCE
Automatic cleaning of vehicles (interior & exterior}; computer-aided

checkout at regular intervals; modular construction of electronics; and
semi-automatic guidway maintenance by special vehicles,

CARGO CAPABILITY [a]

Passenger Articles . ., . ... ................ Luggage space for:
baby carriages, parcels, hand luggage, skis
Goods Movement . .. ... ..., ., Special freight vehicles are planned

INTEGRATION WITH OTHER MODES 3]

Proposed as urban area transit service, circulation for airports and other
transportation terminals, and as a feeder and distributor for
high-capacity line-haul systems.

1

Data Reference Code - See inside back cover for explanation.

and maintenance personnel.

. 3 Seated — 0 Standing

ol

. 21 . 1
STATION SPACING (mi).

L] FOR PRT THE STATION SPACING AXIS SHOULD BE (NTREPRETED AS TAIF LENGTH.

&

VEHICLE PERFORMANCE [a51]

=

DEMAND DENSITY Person Trlpa/Sq ml /Hr,

1%
DEMAND DENSITY Parson TnpslSq km SHr.

PARAMETER| UNITS | CLEAR WET |ICE/SNOW
" CRUISE mph i 22.4 1 '
VELOCITY [ wmm 1..36 7|
MAX | meh  [zma] o
VELOCITY [n 1 36
% — o ow—
MAX GRADE}~— | 10 - = 5—
~ | % (Upto15% a 2
SERVICE | ft/s° L o |
ACCEL [ T 245 .| o -
SERVICE | fus® | 8 ] & -
DECEL /s 2.45 | .. @ tn.
MAX JERK |ft/s 8.2;
rl_1_!s3 X
|emercency] ses® |8
DECEL mis | 4. o
STOPPING in, < 3.94
HEADWAY-SECONDSO
o1 4 3 o0
;]
£
E3
{&)E hooo
a®h
¢(=
Y
2Z
=}
-
O
{f}
T T e
PASSENGERS/VEHICLE OR TRAIN
VEHICLE DENSITY Vahlcles/Sq km.
0.001 [14] 10
VEHICLE tg_:ens:w Vehicles/Sq.mi. . [
[ S ——— ey
=X -
2s
ﬁglﬂk 1000k, 1000
53
58
3":'0- oo
(48—
:
>c
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PHYSICAL DESCRIPTION

VEHICLE [a51] :
Length . . . .. . .. ... 75f(23m (lncludmgbumpers}'

Width . . . . .. ... ... .:....... B2f{16m)
Height . . . .. . . . . .. . ... ..... 49f(15m)
EmptyWeight- . . .. . . . . .. . . . .. .1,3201bs (600 kg)
GrossWeight . . . . . .. .. .. ... 22001bs(1000kg)
Passenger Space . . . . . . . . . . Approx 35t (3 m° )/psgr.
BoorwayWidth . . . . . ., . ., ... ... 295f{09m) .
Doorway Height . . . . .. . . . .. ... .. 459f{14m)
SUSPENSION [351] L
Type . . . . . .. . . .Solid rubber tired wheels on bogies which
_ : ride inside guideway (but outside of girder)
) Design Load , ., . . . . . . . .. . - . . .2,200 lbs {1,000 kg}
Obstacle Clearance ~ . . . . . . . . . . - . . . B%9in {150 mm)
Steering . . . . . . . . .. . ... . Constrained by lateral solid

rubher tired guidewheels.

PROPULSION/BRAKING [a51]

Type . . . . .. .. ... . .2doublecomb horizontal linear
e electric motors
Emplacement . . . . . . ., . . . . On-vehicle
E

. SUSPENDED VEHICL Propulsion Power . . . . . . | 111|bs/lb (23 kg/kg) motor weight
o at 19 mph (30 km/h)
- —15m t=— PowerorFuel . . . . . . . . . .. . . . . . 500vac
Power Transfer . . . . . . . . . .. Power celiectors on vehicle,
s power rails on guideway
| r Power/fuel Consumption . . 0.294 kwh/veh-mi {0.183 kwh/veh-km)
- Qﬁ Service Braking . . . .Dynamic thru motor plus 4 wheel drum brakes
. : Emergency Braking . . . . . . . . . . Same as service brakes
1 E—T S>m Emergency Brake Reaction T|me . . . .Rise time less than 20 m sec

P 1,6m SWITCHING [a51]
d g"_i' TYPE L Mechanical branch-off mechanism
= Emplacement . .. .. ... ..., .. .. ... L. On-board vehicle
SwitchTime ., ... ... ..... .. .. ... .. ....... Less than 1 sec
| ] Speed Thru . ... ... ... ... ... ...... Mainline cruise velocity
Headway Thra . .. .. ... ... . ........ Mainline headway 0.5 sec

GUIDEWAY ([a51)

‘ Type . . . . . .. . . .Box-beam, inverted and upright U-shaped
- Sm Materials . . . . ., . ., . ... . .. Steeland/or concrete
e " ElevatedSpan ., . . . . ... . .. e e e e 131 ft (40 m)
Crossection . . . . _ . . . . . ., e e 52 ft (1.6 m)

Crossection Width . . . | . . . . . . . . . .. B2ft{1B6m)

Running Surface Width . . . . . . . . . . . . . Notapplicable

CONTROL [a51]

OVERHEAD GUIDEWAY INSTALLATION Headway feedback control via attenuation of a high-frequency signal in
a special cable. Inductive signal transmission in emitter and receiver.
Hierarchical system control based on three data levels: Headway
control and destination coding of the autonomous vehicles; station
control including branching-off and merging; network computer for
empty-vehicle program and traffic optirnization,

PN

STATION [g]

Stations may be incorporated in buildings or specially built structures.
Off-line station guideway length of 367 ft {110 m} is minimum requlred
including acceleration and deceleration lengths.

UNDERGROUND STATION
AS PROPOSED FOR HAGEN
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DEVELOPMENT [a]

Development was begun in- 1970 by MBB and DEMAG. Component
bench tests and detaited design was performed in 1972, A circular test
apparatus has been built for testing the short headway control system.
A 490 ft. {150 m) full scale test track was built in 1973 in Hagen and is

to be extended to 1 ,800 ft. {550 m) in1974, Presently operatlonal are -

6 VEhICIES, 1 station, and 4 switches.
INSTALLATION [a]

Hagen Test Facility . . .. 18,00-ft. {550 m} single over and under
guideway, 3 stations, 10 switch point, and
24 vehicles, Planned extension to 1.18 mi
{1.9 km) during 1974-1975.

INSTALLATION STUDIES/PROPOSALS [a)

Studies .
Perlach, W. Germany {opening of a suburban community}
Freiburg, W. Germany (linking a suburban community to the CBD}
Hagen, W. Germany {overall city network for 400,000 population}.

COSTS [a:-based on Hageﬁ study]

Capital .............. e $51.9 million/mi {$1.184 million/km)

for single gquideway, stations,
and control system - $6b50 per vehicle

Operational ' .
I 2 4,05 cents/veh-mi {2.52 cents/veh-km
Maintenance

INSTALLATION/RETROFIT CAPABILITY

la: except as noted]

EnvelopWidth . . ... ...... ... ... .. ... .. 6.26 ft {1.9 m} [e]
Envelop Height . .. ... ....... 17.5 ft {5.33 m) for over/under [e]
Structural Weight . . .. ... ... .. .. i Classified
Max Grade . . . . i i e e 10%
Min Radius of Curvature . ... ... ............... 98 ft (30 m}
ConstructionProcess . . . . ... ..... Prefabricated guideway sections
Staging Capability ............. _. Sections can be operated while

others under construction

LIMITATIONS

Short wheel-base on vehicles may cause uncomfortable ride at speeds of
50 or 60 mph (80-97 km/h} where higher speeds on long guideway
lengths may be desirable [e]. Developer states that vehicle design
modifications are anticipated for high speed application [b]

ENVIRONMENTAL IMPACT

Emissions . ............. ... .. No direct polluting emissions
Visual ..., ... . ... .. Single overhead guideway with
singte vehicle above or below [f]

Hy - 5.2 ft (1.6 m); Hz - 10.8 7t (3.29 m)
Wy -5.2ft (1.6 m}; Wz -5.2ft (1.6 m)
Py -7.4ft{2.26 m}; P2 - 11.3 ft (3.44 m)
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SABTRACK

PHOTOMONTAGE OF GUIDEWAY & STATION
AT MORTIMER MARKET

‘ INSERTION INTO PICCADILLY CIRCUS
' REDEVELOPMENT

)

PHOTOMONTAGE OF GUIDEWAY & STATION
ALONG VICTORIA STREET

LEA TRANSIT COMPENDI UM PRT
Vol 1 No. 4 1974

-IDENTIFICATION

CLASSIFICATION: Personal Rapid Transit

OTHER TRADE NAMES: Autotaxi, Automatic Rail-Taxi System .

DEVELOPER  Advanced Systems Division _ _
(Formerly, Transport Research Assessment Group)
Transport Systems Department '
Transport and Road Research Laboratory
Old Wokingham Road
Crowthorne Berks RG11 6AU .-
England
Tel: Crowthorne 3131

ASSOCIATE DEVELOPERS:
Hawker Siddeley Dynamics Ltd.
Manor Road :
Hatfield, Hertfordshire AL10 9LL
England '
Tel: Hatfield 62300

Rovyal Aircraft Establishment
Farnborough, England

Robert Matthew, Johnson-Marshall & Partners
Welwyn Garden City, Hertfordshire
England

PATENTS IDENTIFIED:
British Patents applied for — 16183/71, relating to .
steering; 47433/70 and 6382/72, relating to control.

SYSTEM DESCRIPTION

Cabtrack is a Personal Rapid Transit system for transporting passengers
in urban areas in small four-passenger rubber tired vehicles over
exclusive guideways. The totally automated system provides on-demand
exclusive service non-stop between origin and destination stations
usually within a grid network of one-way guideways covering an urban
area, and two-way guideways as required. Guideways are proposed to
be elevated for the most part, underground, and at-grade as well. Two
of the vehicle seats may be folded up for accommodating wheel chairs
of a pram. Relatively high capacities have been proposed (4,000
veh/hr}.

PUBLISHER'S NOTE

The Cabtrack studies were extensive in scope performed during the period
1967-1971. At present it remains ¢ low level effort in the Advanced Systems
Division of the Transporf Systems Dept. It has been included because of its
historical importance to the field of PRT, its in-depth investigations, and ils
continued relevance in the design of advanced high-capacity PRT systems.

) K 5 RIRE / 1
PHOTOMONTAGE OF SYSTEM AT
MIDDLESEX HOSPITAL ANNEXE
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. 23 ..
OPERATIONAL CHARACTERISTICS 2 , STATION SPACING (km) ) -
. ' . 7 10 Lol s gl o aaaaad . ;
SYSTEM [a 11: except as noted] . 3 PRI HRT oo B
Maximum One-Way Line Capacity . .. ... ... .. 16,000 seats/hr [f] = E :
4,000 vehicles/hr [f] g s
Minimum Headway . .......... e et 0.9 sec o 1 - '
Availability .. - . - o e On-demand 24 hrs/day w @ L
Network .o oo v oo e ee e eeee e ans e Urban area grid network Bwd pus i et | e
Way oo e e e Exclusive guideway w 1 ' B _.wE —
ROUTING + e vmeesmnamamaancnnns e Variable 2] f o 1
Traveling Uit ........vvvnnn- e Single vehicles £ | MoVING WALKWAYS L F b
. Manpower Requirements .......... Attendants at central control and :: . _ ST - )
, " - maintenance personnel {e] T 1 I - SO
VEHICLE [a 11] : . 2.0% sTxi“ﬂoN SPAC : - e B =Y
_ . S ING (ml) = " - L L
Maximum Capamty ...................... 4 Seated — O Standlng ||]FuarRrTNESYAYu)ﬂSFnCIMGAXISSHDUI.DBEUMRE:RTTE!)ASTRIPLENGTH_ : )
CrushCapacity .. ... ..o annns 4 Seated — 0 Standing - Lo e
%Q:'ONS:{E: except as noted] Off-lins only '  VEHICLE PERFORMANCE fb21] -~ | L
LOCEEION « o e e e e e e et ae e e At, above, or below grade PARAMETER| UNITS | CLEAR WET _ {ICE/SNOW .
TypeBoarding ... ........... e Level CRUISE mph : T '
Ticket/Fare Collection . .. ... e Automatic machines VELOCITY | km/h B
SECURY o it i e e it Closed circuit T.V. MAX mph
Boarding Capacity ........cccoo. .. 76 cabloads/hr/berth [b 21] VELOCITY | nvn -
Deboarding Capacity ................ 60 cabloads/hr/berth [b 31} % p
Maximum Wait Time ...... Zero nominally, 40-60 sec at peak hrs el MAX GRADE % - i
Vehicte Dwell TIMe .. .ooouinneniiaeeean e Not applicable s Py i
Awverage Station Spacing ... ... ... .. Approx. 0.5 mi (0.8 km} EEC\:JIIEEE mfssz ; . B
INDIVIDUAL SERVICE [a 11] SERVICE | fus? E > i
Privacy .. ... oo Exclusive use of vehicle DECEL mis? o
Transfers ... .. e Not necessary _ &
0o (o 1 e Non-stop MAX JERK
Accommodation ... ...l kE Seated c_m!y EMERGENCY b
Comfort ... ... ... ... ... Heated & air-conditioned vehicles DECEL
Security . ... .o Push button for stop at next station STOPPING K
' and Im_Jd speakers: in vehic!es PRECISION K
fnstruction . ... ...t Passive and active graphics
in stations and vehicles .
SAFETY AND FAILURE MODES [b 11]
Fail Safe Features . . . . .. ......... Vehicle switching mechanism, % -
headway contro! system g‘“"""““
Fail Operational Features . . . ... ... .. If supervisory computer fails Ea 2
- system will continue to operate at a degraded performance 3% [ E
Power Failure Mode .. .. ......... All vehicles come to safe stop. &'5 -
Public address to passengers remains in operation :g toeen-S
. s =
Syste.m MTBF Insufficient work S o y
Veheile MTBF ] .
. has been performed < —
Station MTBF M- - e
) ] that these quantities % ifl
System Restore Time After Failure i - W .
s cannot be defined : 1 0o 00
System Lifetime PASSENGERS/VEHICLE OR TRAIN
MAINTENANCE [b 111 L.
) ) . ] VEHICLE DENSITY Vehicles/Sq. km.
Guideway is designed for easy access by maintenance personnel. agon g o ) b .
Running and guidance surfaces are designed for easy re-alignment and ‘:’,,}E,“‘CLE DENSITY Vehictas/Sa.mi. o [, | |
reptacement. Withdrawal of vehicles for cleaning and maintenance is N - i
controlied by the supervisory computer. z _i: : :
- -
CARGO CAPABILITY 2,
Passenger Articles .. .. Small packages, luggage, wheelchairs, prams [a] E; K
Goods Movement .. ........ Not provided, but could be included [e] Ed
INTEGRATION WiTH OTHER MODES [e] %E‘“' E
Could be installed directly into transportation terminals to provide z ¢ ¥
internal circulation and to connect modes {air, rail, parking lots, etc.), >&
and as a feeder to high-capacity HRT systems. ! 44 L yom s
. DEMAND DENSITY Person Trips/Sq. mi./Hr.
. ! ] e X 1000
1Data Reference Code - See inside back covar for explanation DEMAND DéNSITY P‘erson Tri1|°::lSq. km./Hr. L
LEA TRANSIT COMPENDIUM — PRT
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PHYSICAL DESCRIPTION !

VEHICLE {3 21: except as noted] _
Length ....... .. . . P AP L 10 £t (3.05 m}
Width ... . e 45t (1.37 m)
Height ... ... ..o ... ..o 5.5 ft (1.68 m)
Empty Weight .. ... . 7 1,320 Ibs (600 kg) [d]
Gross Weight ... ... .. . . e 2,200 1bs {1,000 kq) {d]
Passenger Space ..... . ... .. . See dimension drawing at left
‘Doorway Width . ... . . . e 4.43ft(1.35m) -
Doorway Height . ... ... .. el e Roof opens:
SUSPENSION [a 21] _ ‘ . .
Type............ .. e 4 wheel conventional automotive
. with pneumatic rubber tires
Designload ..., ... . ... ... CoL. .. 1,100 Ibs. (500 kg)/axel |
Obstacle_CIearance........................;...'Notyetdefined
Steering ..... .. ... . .. Steered by lateral rubber tired guidewheels

which ride on guideway sidewalls

PROPULSION/BRAKING [a 21]

Type. ... ... ... . ... Two proposals: Siip ring induction motar

or DC motor

Emplacement ... . One per vehicle with mechanical transmission

Propulsion Power , . .. .. e e, Rated 20 HP, 25 kw

Poweror Fuel...... ... 415 vac, 3¢, 50 Hz

Power/Fuel Consumption . . ... . 0.24 kwh/veh-mi (0.15 kwh/veh-km)

Service Braking ... .. .. Electric dynamic supplemented by disc brakes

at low speed

Emergency Braking .... .. .. .. . . Hydraulic operated disk brakes

- Emergency Brake Reaction Time . ... ... .. Data not available
SWITCHING [a 21]

Type. ..o Hydraulic actuated guidewheel

N e retraction mechanism

§ - Emplacement ... ... ... . . . . On-board vehicle

Switch Time ... .. T Data not available

Speed Thru........ .. .. Mainline speed

Headway Thru ... . ... . /777 Mainline headway
GUIDEWAY [a 21]

Type.. ... ....... ... Shallow U-shaped roadway with truss design

Materials................. ... . Steel and concrete

Maximum Elevated Span ... 65t {19.8 m)

Crossection Height E .................... Detail undetermined

Crossection Width
Running Surface Width .. ... ... . . 6.51(1.98m)

CONTROL [d]

Totally automatic quasi-synchronous, hierarchically organized. Moving
stots are estabiished by wayside computers, Velocity and position is

: maintained by on-board controlier using track fiducal marks and system
S-BERTH STATION OF MODULAR FORM clock responding to commands to accel., decel., stop, etc. Station and
: interchange controllers define and issue commands to each vehicle to
maneuver as required to contro} traffic. Central computer regulates
overall traffic, routes vehicles, controls ticketing, dispatches empty
vehicle, emergency control, and regulates maintenance. Contro! at
merges by a form of queing on branch tracks (vehicles continue moving
during queing process)

uides conductors STATIONS [a 21]
Y. running Stations are of modular design. Smallest station accommodates one-way
. surace j siding with 3 berths. Larger stations with 5 berths per each direction are

designed. Access is via stairs, escalators, and elevators. Stations are
designed based on vehicle arrival and departure of one per 40 sec.

debris and drainage 1 )
Detailed design of a Prototype vehicle has not been undertaken. Actual vehicle
PREFERRED GUIDEWAY CROSS SECTION characteristics might differ from data shown herein,

A TRANSIT COMPENDIUM — PRT
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DEVELOPMENT [e]

The concept was initiated by Dr. L. R. Biake a5 “Autotaxi” in 1966 at
Brush Electrical Co. Ltd., now a subsidiary of Hawker Siddefey. The
Department of the Environment (DOE} in 1967 formed the transport
Research Assessment Group {now Advanced Systems Division) to
manage research and development of the Cabtrack system. in- depth
" technical, economic, and social studies were performed by a
mutti-disciplinary team drawn from the DOE and the Royal Aircraft
‘Establishment. Extensive architectural studies were performed. at
Robert Matthew, Johnson-Marshall & Partners. The larger effort to
develop the system ceased in 1972: however, at the present time a
1/5th scale model is in operation at the Transport and Road Research
" Laboratory. Present efforts in England appear to be focused on the
- "Minitram’* LGT system with Cabtrack at a low level,

INSTALLATION STUDIES/PROPOSALS [b]

Extensive study of a network for London as a research exercise only,
with main emphasis placed on architectural and environmentai
problems. A cost/benefit assessment study was carried out on two
hypothetical networks in the West Midtands area.

COSTS [a21] . '

Capital . . . .. .. Based on 1968 English pound value converted to
dollars at 1974 exchange rate: Total fixed facilities
based on one-way guideways spaced in grid of 0.318
mi mesh size — $1.465-1.578 million/mi; Vehicle,
including spares and other support facilities — $3,500
each. (Subsequent studies with 0.5 mi mesh size
shows similar results)

Operation. .. . . Very tentative dependent upon detailed site-specific

& characteristics. _

Maintenance Based on mesh size of 0.318 mi and system speed of
15 mph 37.6 cents/veh-mi at 1,000 person-trips/day
or 68 cents/veh-mi at 16,000 person-trips/day
{includes 10% interest charges on all fixed and
movable equipment.)

INSTALLATION/RETROFIT CAPARBI LITY
fe: except as noted]

EnvelopWidth ............. ....... ... . Approx. 6.6 ft {2 m)
EnvelopHeight.............. ... .. ... .. Approx. 10 ft (3.05 m)
Structural Weight . ... .. .. ., e Data unavailable
Maximum Grade ..................... .. ... ... . . ... . 10%
Minimum Radius of Curvature . ............ .. ... . 10t (6.1 m)
Construction Process ., .. .. .... Prefabricated guideway sections and
modular stations [a)
Staging Capability .. ........... Sections could be operated while:

other under construction

LIMITATIONS

Traction braking limits emergency deceleration to approx. 22.5 ft/s?
(6.87 m/s?) assuming ideal dry tirefsurface interface conditions;
therefore, system performance may be degraded under adverse climatic
conditions. It is debated by some that proper design of
guideway/vehicle interface and control system may preclude
requirements for emergency deceleration greater than that for normal
service. Developer has not vet decided the value for emergency
deceleration, but indicates that it may be the same as normal service
deceleration to eliminate the risk of injury to passengers in “false
alarm” emergency stops.

ENVIRONMENTAL IMPACT [e]

Emissions .......... ... ........... ... No direct polluting emissions
Visual .. ....,. Standard values for H, W, P are not given because guideway
dimensions are not defined.
An architectural and environmental Study was performed by
Robert Matthew, Johnsan - Marshall & Partners. '
MNoise ........................ .. . Data unavailzable
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IDENTI{FICATION
= ) L CLASSIFICATION: Personal Rapid Transit
6 L
P v "OTHER TRADE NAMES: None
. ﬁs N NIEER - DEVELOPER: Japan Society for the Promotion of Machine Industey " -
TR A R I i B 3-5-8 Shiba Koen ' :
=t‘- :-lq '.-.:; =i‘ : :-n:--; .l' ] . Minato-ku
I 8 O TN _1.14.’( — Tokyo, 105, Japan
;,. T - r_:_.!‘__.r_.;ml — iz Tel: {Tokyo) 434-8211
. At sl — -
S NENERE RN ASSOCIATED '
B RN N N N ] DEVELOPERS: Ministry of International Trade and Industry
=y st:o:::"“" ) R A R A University of Tokyo
\ I‘—= I‘ e Toyo Kogyo Co. Ltd. {vehicle}
S . Mitsubishi Heavy Industries, Ltd. (vehicle}
= superway  SUPeWaY Nippon Steel Co. (guideway)
crassing Hitachi, Ltd. {controt)
TYPICAL NETWORK Toshiba Electric Co. {controf)

Fujitsu Co. (control}

Sumitomo Electric Indusiries, Ltd.
{communications}

Nippon Electric Co. (communlcatlons)

LICENSEES: None
PATENTS IDENTIFIED: Data unavailable

SYSTEM DESCRIPTION

CVS is a high performance, high capacity totally automated Personal
Rapid Transit system for carrying both passengers and freight for short
- Sl distances within an urban area. Passenger service is non-stop on-demand
CVS CITY CAR MODEL from off-line stations in two to four-passenger small, electrically

; : propehed, rubber-tired vehicles which ride over exclusive guideways.
Vehicles are designed for specific purposes (i.e., passengers, waste,
goods, mail, etc.).

Proposed is a fairly tight grid network of guideways; some called
superways and others medium-speed-ways or paths. Vehicles travel on
the super-ways at 37 mph (60 km/hr) which are laid out as
approximately 0.62 mi {1 km) square meshes of 2 or 3 single lanes in
each direction with grade separated crossings, without right turning
ramps. The path network consists of 328 ft (100 m) square meshes,
contained within the super way meshes, of two lane guideways. (each
direction) and level crossings. Stations, called stops, are |located at one
place for each path link on siding tracks, one each side of a 100 m x
100 m square mesh.

For the most part, guideways are proposed to be elevated over existing
right-of-ways; however, underground, through buiidings, and in
uncovered trenches are also proposed.

e

i

TYPICAL STATION STOP
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OPERATIONAL CHARACTERISTICS

SYSTEM [af exce;ﬁt as noted]

Maximum One-Way ' Line Capacity - -« - ....... .. 14,400 seats/hr (£
' 3,600 veh/hr [f]

Minimum Headway ....... e e e 1.0 sec
Avaitability ... ... ... ... PSR On-demand 24 hrs/day
Network .. ... ... Grid network over urban area
Y . Exclusive
Routing ..........ouiunoann. e e Variable -
Traveling Unit .. ... .... L .. ... ............Single vehicies
Manpower Requirements ... .... Attendants at central control facility

and maintenance personne!

VEHICLE {al.

- Maximum Capacity ....... ... . 2-4 Seated — 0 Standing
Crush Capaclty ........................ 2-4 Seated — 0 Standing:
STATIONS [a]

TYPE « v e e [ Off-tine
Location ... ... ... ... . ..... . .Board elevator at-grade and transfer
) above-grade
TypeBoarding ......... ... oo e . Level
Ticket/Fare Collection . ................. ... Automated machines
Security . ..... ... .. e Open stations on city streets
Boarding Capacity - ... .coeriliaiiiaan.y 180 persons/hr/berth
Deboarding Capacity .................. ... 180 persons/hr/berth
Maximum Wait Time ......... ... ... .. .. Approximately 20 sec
Vehicle Dwell Time . ... ... ... ut. Approximately 20 sec
Average Station Spacing .. ... ... ... Ll 3.28 ft (100 m)
INDIVIDUAL SERVICE
Privacy ..... ...coivivennnnn. Exclusive vehicle per person or party
Transfers . .. .. e e Not necessary
Stops ...l e Non-stop
Accommodation . ... ... .. s Seated only
Comfort ... .. ... . .. Air conditioned vehicles
Security ...... ... .o Telephone, emergency button, air bag,

passengers are seated facing the rear with seats
designed for safe emergency deceleration
Instruction . . ... ... ... Signs, active graphics, active indicators

SAFETY AND FAILURE MODES [a]

Fail Safe Features
Fail Operational Features

Power Failure Mode — Vehicle Battery Present test
System MTBF program to determine
Vehicle MTBF these features and data

Station MTBF
System Restore Time After Failure
Systemn Lifetime

MAINTENANCE
Information not presently available

CARGO CAPABILITY ([a]

Passenger Articles . .. ...... Small packages & luggage; special vehicles
for accommodating handicapped & wheelchairs
Goods Movement ... ... Special vehicles being designed. Development

of automated cargo handling equipment underway.

 INTEGRATION WITH OTHER MODES [e]

Stations could be placed in major transportation terminals and other
transit stations. System could be used to link connecting flights in
airports and to feed other high-capacity line-haul systems.

1Data Reference Code - See inside back cover for axplanation.
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'PHYSICAL DESCRIPTION

VEHICLE {a] | T
Length -:................. Total 11 ft (3.35 m), Cabin 9.8 ft (3 m)

Width .. ..., 525 ft (1.6 m).
Height .......... R T 6.07 f1 (1.85 m)
EmptyWeight ... ... ... .. ............ .. 1,694 Ibs (770 kg)
Gross Weight ............ PR e 2,420 1bs {1,100 kg}
Passenger Space ....... < <e<n .. ... Similar to compact automobile
Doorway Height _.........._...... P .... Top opens
Doorway Width. . ... ... ... ....... . e 328Ft (I m)
SUSPENSION [a] o .
Type. ..o Supported o4 pneumatic rubber tires with
teaf springs and shock absorbers
Design load ................. . .. .Data unavailable
Obstacle Clearance .. ............. e U Data unavailable
Steering ~............ Ackerman steering actuated by front steering
arm which rides in a center groove in the
_ guideway -
PROPULSION/BRAKING [a] . _
TYPE oo Rotary de electric traction motor
Emplacement ......... ... ... .. ... ... ...... One per vehicle
PropulsionPower . ....... ... ... ... ... ... 12 kw — 120v motor
Power or Fuel . ... .. e 220v ac 1¢ - rectified and charges
vehicle battery
Power Transfer .. ........... ... ... Power rail and collector shoes -
Power/Fuel Consumption. .. ................ ... Data unavailable
ServiceBraking .. ................. .. High speed - electrodynamic;
Low speed - mechanical
Emergency Braking ................ Air brake - positive gripping of
guideway rail (Calipers)
Emergency Brake Time .............. .. PR Developing 0.1 sec
SWITCHING [a] _
Type. ... Mechanical positive entrappment roller
engages switch rail
Emplacement . ...... ... ... . ... ... ...... On-board vehicle
SwitchTime ................. Not applicable - mechanism operates
advance of switch
Speed Thru. . ... . ... ... Line speed
Headway Thru ...... ... ... .. ... . . . e . 1.0 sec
GUIDEWAY [a]
Type. . ..o ... Eievated road surface with center guide groove
Materials. . ........................ Prestressed concrete and steel
Maximum Elevated Span ... ........ .. ... ... .. .. .. 98 ft (30 m}
Crossection Height . ............. ... ... ... .. ... 3.28 ft {1 m}
Crossection Width ......................... .. . .. 6.6 ft (2 m)
Running Surface Width .. ...... .. ... ... ... ... 5.25 ft (1.6 m}

CONTROL [a}

Synchronous automatic hierarchial system. Headway control is via a
point-follower. Points are established in a central computer in
accordance with predetermined time-distance patterns. Each moving
point is coded. For merging, both main line and merging line points
have the same code. The Vehicle Computer controls speed and braking
via wayside command. The modes for the Vehicle Computer controi are
powering, coasting, electrical braking, and mechanical braking. Other
computers in the hierarchy are intersection computers and station
computers.

STATIONS [e]

Stations are located at street level as an elevator cab. A passenger buys a
ticket from an automated machine, boards the elevator from which he
transfers to a waiting vehicle. Larger elevated station buildings are also
proposed.
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JEVELOPMENT (a]

WS is being developed by the Japan Society for the Promotion of

fachine - Industry under. the sponsorship of the Ministry - of
nternational Trade and Industry. Technical supervision is by the

Jniversity of Tokyo. Eight other companies are participating with each 2
ompany supplying 27% of the development funding for their =

asponsibility. Primary tests of the vehicle on a track {230 m) was
sarformed October, 1973 - March, 1973. Secondary test runs were
ade April,. 1973 - August, 1973. A full-scale test track with collective
omputer operation is to begin in August, 1874 and tests are to be
ompleted by March, 1975. At present 60 experimenta!l vehicles are in
‘peration. :

NSTALLATIONS [a]-

okyo Motor Show {October, 1974) - a 1/20th scale operating model
under computer control.

rototype Test Facility - 5 km test track {(shown at right} full-scale with
100 vehictes and including merges, demerges, interchanges, and

stations. The test facility is located at Higashi-murayamasshi of

Tokyo. o
NSTALLATION STUDIES/PROPOSALS {b]

‘entral District of Tokyo, New Tokyo International Airport, Mebashi

ity and Takasaki City
SOSTS [a41]

lapital || . Guideway Only - 200,000,000 ($770,000)/single-lane km
- %322,000,000 ($1,240,000} /single-lane mi

All other system components & vehicles - same

}perational %43 /veh-km (16.6 cents/veh-km}
u’laintenanceE """""""""" ¥69/veh-mi {26.7 cents/veh-mi)
including capital costs

NSTALLATION/RETROFIT CAPABILITY

[a: except as noted]

‘nvelop Height
itructural Weight

nvelop Width
% ............................ Not yet decided

Aaximum Grade .. .. ................ Nominally 10% - up to 23%
Minimum Radius of Curvature |, .. .................. 16 ft (5m)
Zonstruction Process | ., . Prefabricated and modular construction [e)
itaging Capability .. .. ... ...... Sections can be built and put into

operation while others are under construction. [e]

AMITATIONS [e]

raction drive may require degraded perfermance for inclimate weather
peration {including snow and ice removal).

3uideway width may limit certain retrofit instatlations.

ivideway width may limit certain retrofit installations.

INVIRONMENTAL IMPACT

missions ... No direct polluting emissions [e]
isual oL Single elevated guideway [f]
Hi — 3.28 11 {1.0 m); Hz — 9.35 ft (2.85 m)
Wi —6.6ft{2.0m); W2 — 6.6 ft{2.0m)
P) ~6.25 §t {1.9° m); Pz — 10.1 ft (3.08 m)
......................... <+« ...Under experiment fb)

% COMPLETE
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IDENTIFICATION
CLASSIFICATION: Personal Rapid Transit
OTHER TRADE NAMES: None

DEVELOPER: ' SIG Swiss Industrial Company
Raitway Carriage and Wagon Works
CH-8212 Neuhausen Rhine Falls
Switzerland
Tel: {053) 8 1655
Telex: 7 61 58
Teleg: SEG Neuhausenamrheinfall

LICENSEES: None

PATENTS IDENTIFIED:

One-way vehicle of Rickshaw Principle: _ '
Austria 310005; Switzerland 542741; U.S.A. 3,777,670; Italy 943616;
France 21085618; and pending in Germany, Sweden, Japan, and Great
Britian.

Vehicle with Movable Seats and Floor:

Austria 313718; Switzertand 542069; ().S5.A. 3,759,667; ltaly 936806;
France 2108519; and pending in Germany, Sweden, Japan, and Great
Britian.

Vehicle Guidance and Switch:
Austria 318909; ltaly 951416; France 2136439; and pending in
Switzerland, Germany, U.S.A., Sweden, and Japan.

SYSTEM DESCRIPTION

Elan-Sig is a Personal Rapid Transit system operating from, and
controlled by, an overhead guideway, with the vehicles supported from
below by two rubber tired wheels which run on a roadbed. The totally
automated system using state-of-the-art components {automotive
wheels and suspension, for example) and systems equipment, offers
personal non-stop exclusive service to its passengers in small vehicles of
4 seats. The vehicle is designed for goods movement where the seats can
be removed and freight containers placed aboard. The system is
proposéd as an advanced high-capacity PRT operating at 0.7 sec
headways with capacities as high as 20,000 passengers/hr. The
switching concept is claimed to be reliable and crashproof utilizing a
small active knife-edge blade in the guideway which must pass to the
right or left of another knife-edge blade on the vehicle's overhead
bogie.

Of interesting note is the capability to tilt {or rotate) the vehicle about
its horizontal axis by changing the distances between the roadbed and
the overhead guidebeam, thus compensating for steep siopes,
accelgration,; and deceleration to give a safer and more comfortable
ride.
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OPERATIONAL CHARACTERISTICS - STATION SPACING (km) .

. - . - [T — il i gl P B I B T '

SYSTEM [a: except as noted] _ 3 M = B
Maximum One-Way Line Capacity . . « -+ .. .ov... 20,571 seats/hr [f] £ ] et »

7 : : 5,143 vehicles/hr (] £ ] ! oo
MinimumHeadway .......... . it i 0.7 sec a 2
Availability ......... e On-demand 24 hrs/day . .. w | i mo
Network ...... e P Area wide urban network o BUs r Lot | @

e s . . W anl N,
Way ........... i Exclusive guideway. @5 _ F m
Routing ......coovniinuiiunn.. seeeseveenseena ... Variable = 1 moving waLkwars F = L
TravelingUnit ..............o fooiiiiiilL Single vehicles - z . o : _ 7 [ 3
-Manpower Requirements ... ... . Attendants at central contral facility Do EGER- E
o “and maintenance personnel 1 B R [
. . oM [A] I 1 ) - . 10 . e k
VEHICLE [a} (1IFDIFRTTHEHATIW’M?IIA?IIEH&LNB!EslNPTﬂAE?cR:‘?D?"I!:I‘:jE’Nm. )
Maximum Capeity ............ e 4 Seated — 0 Standing 3
Crush Capaci_ty ......................... 4 Seated — 0 Standing VEHICLE PERFORMANCE [a] . Al
STATICNS [;: except as noted] PARAMETER| UNITS | cLEAR 1  weT [icE/SNOW = |
I - Off-line CRUISE me
Location .. ..........iiiiiiiiiii.... At, above, or below grade " VELOCITY | kmih )
Type Boarding - - ..« voete et e e Level Max mph
Ticket/Fare Collection .. . .. ... .. ..........:.Automatic machines VELOCIT km/h _
SECURITY « v v vie i Closed circuit T.V. could be installed [e] MAX GRADE ,
Soarding Capacity . .................. 480 passengers/hr/berth [f] %
Deboarding Capacity ......... P 480 passengers/hr/berth {f] - SERVICE
Waximum Wait Time ........... Zero for unsaturated operation [e] ACCEL - ‘
JehicleDwell Time . ... oo i i i e e v iaann 30 sec SERVICE
Average Station Spacing ........ Approximatety 0.5 mi {0.8 km) [e] DECEL = ‘
INDIVIDUAL SERVICE [a: except as noted] MAX JERK ;
1 P Exclusive use of vehicle
fransfers ... i i i i e Not necessary EMEDEgEECY
Y Non-stop e
. STOPP
Accommodation ... ... e - Seated (_)nly PREGISION
Comfort .......... .. .. Heated & ventilated vehicles
Jecurity ... ..., Emergency stop pushbutton for next station
NSIFUCHION « v v v it e Maps, signs, and active graphics [e}
SAFETY AND FAILURE MODES [a] /
=ail Safe Features Switch, on-board fault detection. P
-ail Opnl, Features  }...... Passenger watkway provided for escape t% -
Yower Failure Mode path. Vehicles can be towed or pushed. 52 ) -
WSteM MTBE oottt e 10,000 hrs EE: o
Vehicle MTBF ... .o i i e e 1,000 hrs g w
Station MTBE ...ttt ettt 100,000 hrs w2 -
Systern Restore Time After Failure .............. 1 hr by replacing :%
exchange components g -
system Lifetime .« .. .o it e 30 yrs [£}
i ) wa 1000
AAINTENANCE [a] PASSENGERS/VEHICLE OR TRAIN
}mall mair.ltenance building with automative hoists and storage space VEHICLE DENSITY Vehicles/Sq. km. N
‘or approximately 5% of total fleet. aget om s ) o
VEHICLE DENSITY Vehicles/Sq.mi. [
JARGO CAPABILITY — 2 :
assenger Articles ............ Smal! packages and hand luggage [e] zg:'i
Joods Movement .. .. ... Seats can be removed and freight containers ,c:’;: - -
placed aboard vehicle [a] N £ g :
a5 7 4
NTEGRATION WITH OTHER MODES (el ;‘g L
sould be used as circulation system in transportation terminals, link BEN- yooca 10000 4
etween other modes (air, rail, etc.), and as a feeder for othér high 25
:apacity modes such as HRT, gE 4
I 100 000 10600
) DEMAND DENSITY Person Trips/Sq. mi./Hr.
’ 1 +h 1 " 100 preers
1Data Reference Code - Ses inside back cover for explanation. DEMAND DENSITY Pinr:on Trips/Sq. km./Hr.
LEA TRANSIT COMPENDIUM — PRT
Vol. 1 No. 4 1974
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E GUIDEBEAM

BOGEY IN SWITCH SECTION

A TRANSIT COMPENDIUM — PART

* PHYSICAL DESCRIPTION

VEHICLE [a} S o
Length ... ....... e e, S 102 7/(3.1 m)

Width............. e e L6.9ft{1.8m)
Height _.............. QP e 45 (1.38m) -
EmptyWeight . . ..... .. ... ............... 1,750 1bs {795 kg)
GrossWeight ..................... e, 2,400 ibs (1,100 kg)
Passenger Space .. .............. .. . .. .3ame as compact automobile
Doorway Width Vehicle side and roof completely
Doorway Height} """"""""" open for total exposure entry
SUSPENSION {a: except as noted] ] .
Type ..o, 2 pneumatic tired automotive wheels and
suspension stabilized by leading guidearm
Designboad ..., ... ........... 1,200 Ibs/wheel {5580 kg/wheel) .
" Obstacle Clearance .. .......... Approximately 4.6°'in (117 mm) [e]
Steering ................ Guided by bogie constrained to ride inside

overhead guidebeam with leading arm to veh.

PROPULSION/BRAKING [a] . .
TYPE ..ot Rotary dc electric traction drive thru

support wheels
Emplacement . .. ... .. .. .......... Single motor on-board vehicle -
PropulsionPower _ ... ... .................... 20 HP, 15 kw rated
PowerorFuel ... ... ... . ... ... . ... ... ... .. ... ... 600 vdc
Power Transfer .. ... Double sided power pick-ups ride on guideway
power bus
Power/Fue! Consumption .. ... 0.145 kwh/veh-mi (0.09 kwh/veh-km)
ServiceBraking .......... . ... . .. . . . ... ... .. Dynamic electric
Emergency Braking . . . Electrically controlled mechanical wheelbrakes
Emergency Brake Reaction Time . ... ... ........ ... ... .. 1 sec
SWITCHING {a]
Type . ... oo ..., Passive for merging — Active mechanical
for demerging
Emplacement . .. ..., ........ On-guideway active switching tongue
SwittchTime ... ... ... .. ... . ... i 0.15 sec
Speed Thru ... ... ...................... Mainline cruise speed
Headway Thru . ... ... .. ............ Mainline minimum headway

Type ............ U Totally enclosed flat roadbed surface with
overhead box guidebeam

Materials ,............... Concrete or stee! roadbed, steel overhead
box beam

Maximum Elevated Span . ... ... ............. ... .. 150 ft {48 m)
Crossection Height . ... .. ... ..... Approximately 7.5 ft {2.3 m} [e]
CrossectionWidth . ... ... .. ... ... .. ......... 7.5 (2.3 m)

............ Approximately 6.5 ft {2 m) [e]

CONTROL {a)

A hierarchlal computer control system with quasi-synchronous
network control. Virtual slots (vehicle plus separation distance length)
move along the guideway with vehicles assigned to a particular slot.
Vehicles receive discrete commands from wayside computers having
control over certain jurisdictions. A central eomputer supervises and
controls the total network processing demands, dispatching empty
vehicles, and assigning routes.

STATIONS [a]

A typical off-line station would be 115 ft (35 m} long. Total off-line
guideway length including acceleration and deceleration, and sSation
lengths for 37 mph {60 km/hr} maintine cruise speed and 8.2 ft/s” (2.5
m/s?} accel/decel, could by 1,119 ft (341 m).

T R R T




'DEVELOPMENT (a]

The concept was designed based on numerical data from provisional
and assumed- values. Models of vehicles, guideway, guidance, bogey,

and the switch have been fabricated. A prototype station and short '

" length of guideway are being planned. The vehicle and control system,
both - of ‘which would be detail designed to suit the particular
application and customer specification, remain under development.

INSTALLATIONS
. Presently no installations are planned or committed to.

INSTALLATION STUDIES/PROPOSALS

Study for Goteborg, Sweden

COSTS [a]

Capital ... . ... .. ......... .. . Vehicle cost estimated at $4,900
Operational | . . ... .. Expected seat-mile costs to be '
Maintenance j same as for electric trolley bus

INSTALLATION/RETROFIT CAPABILITY

[a: except as noted]

EnvelopWidth . ............ e aaeaanaas 7.5t (2.29'm)

EnvelopHeight .. ... ... ... ... . oo, 7.5 ft (2.29 m)
Structural Weight . .. ..... ... .. ... ... ... .. Data not avaitable
Maximum Grade ...... .. ... ... .. ... i, 20%
Minimum Radius of Curvature ., .. ........ e 240 1t (73 m)
ConstructionProcess .. ............... Guideway sections could be

prefabricated [el
............... Sections could be operated while
others under construction

Staging Capability

LIMITATIONS [e]

Because the steering control force attach point is ahead of the
propulsion force {in the powered mode}, horizontal plane moments
may be generated with resultant action a tendancy to turn the vehicle
or cause fish-tailing. ’

ENVIRONMENTAL IMPACT

Emissions......... e aaeaa Mo direct polluting emissions [e]
Visual

.................... Single elevated enclosed guideway [f]
Hy & Hz — 7.5 {23 m)
Wy & Wy —7.5ft (2.3 m)
P, & P2 - 10.6 ft{3.23 m)

Expected to be approximately same or less

than conventional electric trolley buses [b]

% COMPLETE
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STATUS OF DEVELOPMENT

GUIDEWAY INSTALLATION VARIATIONS

SCHEMATIC OF LINE SEGMENT

A

3
- ---0«44.-{

\ STATION
1 L. h m k L3 i 1
.‘ ' ' llllullluu MESHSIZE M ' ¢ "

mph 45 38 31 25 19
fi 328 236 16t | 98 62
ft 525 320 260 157 g5
fi 364 | 262 181 111 66
fit 585 423 285 177 108
fi 2067 177 144 115 88
fi 381 314 259 203 158
ft 361 266 184 118 72
fit 295 216 148 93 62
ft 115 115 115. { 115 115
ft 1850 1430 1060 784 548
mainline speed

min. curve radius, 15% superelevation

min. curve radius, no superelevation

min. space, 90° turnoff with 15% suparelevation
min. space, 900 turnoff no superelavation
S-transition with paralfel spur at 8 ft

S-transition with parallel spur at 256 ft

accol. or decel. sagment at 6.56 ft/s2

accal. or decel. segment at 8.02 ft/s2

station length

Minimum grid mesh length

gg—r-:rlﬂ"-m 2 06 gg“‘r-':rd: b J - NE-N 1]

NETWORK INSTALLATION DIMENSIONS

LEA TRANSIT COMPENDIUM ~ PRT
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YDA CHAIR
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" SPECTIVE VIEW OF C.30 FLYDA CHAIR SYSTEM
- ALONG A STREET

ACCESS TO C.30 FLYDA CHAIR

TRANSIT COMPENDIUM — PRT
"1 No. 4 1974

IDENTIFICATION

“CLASSIFICATION: Pérsonal Rapid Transit

OTHER TRADE NAMES: None

DEVELOPER: FlydalLtd. -
The Manor House
South Cerney
Cirencester :
Gloucestershire GL7 5TT
England
Tel: South Cerney 317

" LICENSEES: None

PATENTS IDENTIFIED: U. K. Patent No. 1,213,453 .
L. S. Patents Nos. 3,777,667
and 3,780,666

SYSTEM DESCRIPTION

The Flyda Chair is a Personal Rapid Transit system for transporting
passengers in small vehicles suspended from an overhead monorail.
Service is on-demand and a passenger may have exclusive use of a
vehicle or share the vehicle with others, if he desires. Relatively high
capacities are achieved by coupling the vehicles into trains. Before
joining any potentially congested portion of mainline guideway, a
stream of individual vehicles is momentarily halted and end-to-end
contact established which is subsequently maintained by full-automatic
couplings. The adjacent vehicles are coupled longitudinally, but are free
transversely for demerging. After demerging, any group of vehicles may
be subsequently recoupled. Routing is by patented on-vehicle track
selection from electronic, local destination symbols. The symbals are
transmitted before any given demerge point to every approaching
vehicle. Each vehicle has means to recognize its own destination symbol
and to pre-select its route through the demerge point.

PUBLISHER'S NOTE

Two different systems are proposed: C_10 and C.30. Unless specifically stated the
information herein relates to both systems.

1
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PERATIONAL CHARACTERISTICS

YSTEM [a] ! _
lax One-Way Line Capacity-. . . .C.10 - 12,000 seats/hr (4,000 veh/hr)
’ C.30 - 36,000 seats/hr {12,000 veh/hr)

Hinimum Headway - .. .. C.10 - 27 sec.; C.30 - 18 sec {between trains}
wailability . .. .. .. On-demand
EEWOTK + o o e oo e i e e, C.10 - jocal area only:.

- .30 - local area plus corridor
lay ... e el Exclusive guideway
OUEING oo oo e e et e e it Variable” ~
raveling Unit .......... individual vehicles. Trains formed in transit

of maximum C.10 - 30'veh or C.30 - 60 veh
lanpower Requirements . . . Attendants at central control and at a few
' select stations, maintenance personnel

‘EHICLE [a] _
laximum Capacity ................... 3 or 4 Seated — 0 Standing
e (alternative cab designs}

TATIONS [a]

77 < - Usually off-line
ocation ... .. e Usually above grade -
ypeBoarding .. ... .. Level |
‘icket/Fare Collection ............... e Automatic machines .
BCUTIEY « it ie i e One policed station,

’ others located in shopping areas
soarding Capacity 700 veh/hr/4-berth station or
reboarding Capacityf """" 1,000 pass/br assuming 1.5 personsfveh
‘ehicle Dwell Time ........ccvciaaao.. Avg. 10 sec; max - 30 sec
werageStation Space . ... ... ... i 600 t (183 m}.
NDIVIDUAL SERVICE
TIVACY « .o i i s Exclusive use of vehicle by one passenger
ransfers ... e, Not necessary
o . May stop at some merge points
sccommodation . .. ... e e Seated only
lomfort . ... ... .ol Provision for air-conditioning where required
BCUFILY .. ... Emergency routing to policed station -

passenger or automatically commanded
astruction ... ......... Station graphics supplemented by telephone
'AFETY AND FAILURE MODES [b]
ail Safe Features . .. ......... Dead Block follows each contact train
and/or discrete group of vehicles
‘ail Opnl. Features . . . . Fail safe electrical links between individual veh
in a group to insure synchronous speed changes and emergency stops
‘ower FailureMode .. ................... Initiate emergency stop.
Automatic sequenced restart
ystem MTBF
‘ehicle MTBF
tation MTBF M oL Data unavaitable

ystem Restore Time After Failure
ystem Lifetime

TAINTENANCE (b]

our sets of power collector shoes per vehicle per 28 days running time.
‘ehicles automatically routed to maintenance for other service as well.
fatfunction detection system.

ARGO CAPABILITY [al

‘assenger Articles .. .. ..., .. . ... C.10 - Small packages only
C.30 - Special luggage compartment
ioodsMovement ... ......... ... ... -. . Special vehicles proposed.

NTEGRATION WITH OTHER MODES [a]

ystem proposed as circulation within airports and for linking modes
air, rail, parking lots, etc.) with central urban areas {especially
edestrian streets).

1Data Reference Code - See inside back cover for explanation.
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STATION SPACING (i)

1) FOR PAT THE STATION SPACING AXIS SHOULD BE tNTREPRETED A% THIP LENOTH.

VEHICLE PERFORMANCE {al

PARAMETER| UNITS | CLEAR WET . [ICE/SNOW

C.10 CRUISE
VELOCITY |—men
{and max.} km/fh

C.30 CRUISE[ mph

VELOCITY
{and max.} km/h
"tMAX GRADE ::

SERVICE | _ft/s’
ACCEL

SERVICE ft/s
DECEL

'SAME AS CLEAR |-

3
MAX JERK |—fUs

{EMERGENCY] fu/s®
DECEL

STOPPING in.
PRECISION mm

2100000—
t =
=]
gE
3a
i
o o
W
uz
3

-3

a

1 1 11:}m
PASSENGERS/VEHICLE OR TRAIN
VEHICLE DENSITY Vohlclos/Sq km,
a4 o o1 0
N ) YﬁElHiCLE Q_‘ENS|TY ,\’lohlclaslﬁq.mi. w Foroo

z¥
&3
ﬁ ﬁ'm?‘ V‘m 000
23 ]
58
WS ) .
Se
T e S
3] ‘—“‘/j /g s [f]

DEMAND DENSIT‘lr P.I'IOI'I Trlps/Sq mi./Hr.
t sho obos
DEMAND DENSITY Parson Trips/Sq km./Hr.

LEA TRANSIT COMPENDIUM — PRT
Vol 1 No. 4 1974

G R A L

IYTCICTOTCR LA et




i Eoee | ETTN
- Sran
L
. FULLY S4/IOMA 1IC 1[I - RELRY 000"

I@?

s - 1]

GENERAL ASSEMBLY SIDE VIEW C.10

““UPPER GRADE RAH: — PROVIDED ONLY
AT BRANCHES AND JUNCTIONS,

PEA TRACK SELECTION WHEEL

STEEL OR GRP SHEETS FILLED
LECTION CRANKSHAFT —
IGHT THROUGH BOGIE; f - MEDIUM DENSITY POLYURETHANE

CISTRIBUTION RAIL [BOTH SEDES)

ACTUATING MOTOA FOR TRACK
SELECTION CRANKSHAFT
TGOTHED BELT FOR ACTUATING
CAANKSHAFT

L A TRACK SELECTI Hi
@WE ON WHEEL TTTLCWEA GUIDE RAILS PROVIDED ONLY
AUFOMATIC COUPLING ROLLER AT BRANCHES AND JUNCYIONS.
© COVERING SUSPENSION MOUNTINGS

WHEEL ENGAGES RAMP
WHEN APPROAGHING PLATFORM

GENERAL ASSEMBLY END VIEW C.10

POWERED BOGEY
IA TRANSIT COMPENDIUNM — PRT
:l, 1 No, 4 1974
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- PHYSICAL DESCRIPTION |

VEHCILE [a]
length .. ........cucururnno....3seats-6.5ft(2m) 4seatsor
- 3 plus luggage - 8.17 ft (2.5 m)
Width ................. e emeeaieiaaaaaann .. 5t {1.52 m)
Height .................... e e C.10-6.67 ft (2.03 m);
) . C30-733ft{2.23m}
Empty Weight ................ C.10 - 800 or 950 ibs (364-432 kq);
- €.30- 1,000 or 1,150 tbs {455-523 kg)
- GrossWeight .. ... ........ C.10- 1,232 or 1,622 |bs. {560-692 kg)
. C.30- 1,420 or 1,722 |bs {645-783 kg)
Passenger Space - . . ... i i 17" wide seat/psgr -~
Doorway Width ..................... 4.5 1 (1.37 m)/3 psgr. veh;
5.9 ft {1.8 m}/4 psar veh or 3 psar plus luggage
Doorway Height . ... .. ... ... ... . 4.82 ft'{1.47 m)
SUSPENSION [a] : -
TYPE o e e e .. £.10 - 2 overhead bogies, polyurethane tires
. C.30 - overhead carriage, pneumatic rubber tires .
DesignLoad .............c.cvun..n C.10 - 3,040 Ibs {1,380 kg};
: C.30- 3,440 Ibs (1,560 kg)
QObstacleClearance . .. .. ... .. ... . . . ... . ..., Not applicable
Steering ................ Bogies constrained by lateral guidewheels

to run inside guideway

PROPULSION/BRAKING [a]

Type .. .ooien e nn. Rotary electric induction motor - traction drive
Emplacement . ........... ... . . .. 1 or 2 motors per vehicle
Propulsion Power .. .............. C.10-2 or 4 bHP; C.30 - 20 bHP
PowerorFuel .. ... ......ciiiiiinnininnnn 380-440 vac 3¢ B0 HZ
Power Transfer ... ................. 4 collector assemblies/vehicle -

power rails on guideway
Power/fuel Consumption . . Approx. 0.8 kwh/veh-mi {0.5 kwh/veh-km)
at 10 mph {16 km/h} level

Service Braking . . .......... T Dynamic regenerative and plug
Emergency Braking ............. Mechanical power-hold-off brakes
Emergency Brake ReactionTime ... . .. ... ... .. ... .. 0.25 sec
SWITCHING {a]
Type.......... el Mechanical - wheel on arm
captures right or left rail
Emplacement ... ... ... .. . i e On-vehicle
Switch TImMeE ... .. i i i e e e 0.5 sec
Speed Thru .. ... i i P Maintine speed
Headway Thru ....... .. ... . i Mainline headway
GUIDEWAY [al
LY - Overhead inverted U-shaped box-beam
Materials .. ........... Double skin steel sheets with foam interfilling
Maximum ElevatedSpan . ........ ... ... ... ... 40t (12.2 m)

C.10 - 18.75 in {476 mm}; C.30 - 28.1 in (714 mm}
C.10 - 10.25 in {514 mm); C.30 - 30.4 in {772 mm}
......................... Not applicable

CONTROL [a]

On-board  vehicle destination * control routed by guideway-to-vehicle
communication of destination symbols subject to overall central control. Before
specific merging points, on2 of the converging streams may be momentarily
halted, thereby establishing end-to-end contact and automatic longitudinal
coupling into .trains. Vehicles are automatically uncoupled transversely when
demerging. Train headways are controlled by fixed block system. Sections of
guideway have designated speeds which are controlled by the guideway mounted
power supply.

STATIONS [a)

Three types of stations: On-ine stations which are located with
buildings, single platform off-line stations nominally with 4 berths as
the most common form, and parallel platform off-line stations far high
capacity.
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DEVELOPMENT [b]

The Flyda Chair systems were designed to patents held by Mr. F. '

Perrott. Commercial funding for study, design development, and
construction of scale models and a full scale bogey has been by Flyda
Ltd. A full scale development and prototype test program is planned.

INSTALLATIONS [e]

None

INSTALLATION STUDIES/PROPOSALS (b}

Following proposals have been made:

1. Direct 0.75 mi.-{1.2 km) link between railway station and city enter with )

planned subsequent extension.

A 2 mi. (34 km) loop from bus 5tops to city center.

A 1 mi. (1.6 km} link between railway station and city center, via a restricted
access bridge.

. As for 3, but through development property

. A 05 mi. (0.8) km)} link between railway station and two parking lots.

. Network for urban island due for redevetopment.

(OS]

- Q) W

and for internal circulation.

-

COSTS [b: estimated] ‘

Capital .......... Single line elevated guideway: C.10 - $425,000/mi
{$264,000/km); C.30 - $500,000/mi {$31 1 ,000/km)-

Vehicles - C.10 - $3,000; C.30 - $3,5000
Operational . _............ C.10 - 1 cent/veh mi (0.6 cents/veh km);

C.30 - 2 cents/veh mi (1.2 cents/veh km}

Maintenance .. ......... C.10 - 1.2 cents/veh mi {0.75 cents/veh km);
C.30 - 1.5 cents/veh mi (0.9 cents/veh km)

INSTALLATION/RETROFIT CAPABILITY

Envelop Width ., ... ... Approx. 6 ft {1.83 m} for C.10 and C.30 [b]
Envelop Height .., ............. Approx. 7 £ {2.13 m) for C.10 [b]
Approx. 8 ft (2.44 m) for C.30 {b]

Structural Weight ... .. .... .. .. Approx. 43 Ibs/ft (64 kg/m) for C.10
Approx. 77 lbs/ft {1156 kg/m) for C.30

Maximum Grade . . . .................. .. C.10 and C.30- 13% [b]

Minimum Radius of Curvature .. C.10- 18 ft (6.5 m) for coupled units
C.10 - 5t {1.5 m} for single units
C.30- 20 ft {6.1 m) for single or coupled units

. . . Prefabricated guideway spans transported to
site in standard 1.5.0. containers

........... Sections may be operated while others

under construction [e}

Construction Process |

Staging Capability

LIMITATIONS [e]

Maximum trip distance limited by relatively low speeds as initially
aroposed. The formation of trains would cause appreciable delays for
short journeys at speeds higher than those which are initially proposed.

ENVIRONMENTAL IMPACT

Emissions ..., ... .......... ... No direct polluting emissions [e]
Visual | .. . . . . e Single elevated guideway [f]
C.10: Hy - 1.56 ft {0.48 m); Hz - 7.2 ft (2.19 m}
Wi - 1.69 ft (0.52 m); W2 - 5 ft {1.52 m)
Py -2.3ft{0.70 m}; P2 - 6.4 ft {1.95 m}
C.30: Hy - 234 {071 m): Hy - 8t {2.43 m)
Wy -2.63 ft {0.77 m); W3 - 5 ft {1.52 m}
Py -3.4ft{1.0dm); P2 -7.2ft{2.19m)
Noise

................. Advance specification of 66 dbA at 24.6 ft
{7.5 m) from guideway and 67 dbA inside vehicle [b]

. Link between HRT station, parking lot and an international exhibition site

{a: except as noted) '
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ONOCAB

TRANSPO ‘72 GUI DWAY
AND VEHICLES

T )
TRANSPO “72 STATION

PROTOTYPE MAGNETICALLY LEVITATED
TEST VEHICLE & MINIMUM
FOOTPRINT STATION
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INDENTIFICATION .

CLASSIFICATION: Personal Rapid Transit*
OTHER TRADE NAMES: Varo-Monocab

DEVELOPER: Rohr Industries, Inc.
P. 0. Box 878
Chula Vista, California 92012 :
U. 5. A, ' -
Tel: (714) 426-7111 ' .

Hi

Monocab, Inc. : o
Subsidiary of Rohr Industries, Inc..
2700 Oakland Avenue

Garland, Texas 75401

U. S A,

Tel: (214) 278-6156

LICENSEES: None
PATENTS IDENTIFIED: Data not available
SYSTEM DESCRIPTION

Monocab is a medium capacity {at present design headway)
transportation system of small automatic six-passenger vehicles
operating on an overhead guideway, using parallel over/under stations
which allow direct origin-to-destination trave! without the need for
turnarounds or grade changes for access to the main line.

Two classes of service are avaibable, rent-a-cab, or rent-a-seat. In
rent-a-cab, the passenger, by paying his fare, reserves an entire eab for
him and his party, which takes his party non-stop from origin to
destination. In rent-a-seat service, the passenger still operates on a
non-stop origin-to-destination trip; however, several passengers in the
same origin station who wish to go to the same destination may share
the cab.

*PUBLISHER'S NOTE:

Besides the six-passenger vehicle shown at Trgnspo '72, design work on a
12-passenger vehicle has been completed, implying that a Light Guideway Transit
version of Monocab is also available. Another development, ROMAG — o
magnetically levilated system, has been incorporated. with the Monocab system
and tesfed at the Chule Vista fecilities.




OPERATIONAL CHARACTERIST‘IC_S

SYSTEM [a]!

Maximum One-Way Line Capat:it'\,(2 cee.ie... 4,320108,640 seats/hr
’ ' @ 5 sec headway
2,160 to 4,320 seats/hr @ 10 sec headway

{Higher figure for 12 passenger vehicie)

Minimum Headway ... ... . o 10 sec or 5 sec
Availabiity - - - .o On-demand or scheduled
Network « - oo e e e e Area wide network or loops
Way .. e L Ry Exclusive guideway
Routing ..........-x-- e On-demand or local and express
Traveling Unit ..« ..o .. Single vehicle or 2-3 vehicle trains”
Manpower Requirements ....... Attendants at central control facility

: .and maintenance personne!
VEHICLE [a]

Maximum Capacity .......: S 6 Seated — 0 Standing
Crush Capacity ... ........¢ N 6 Seated — 0 Standing

{12 and 20 passenger vehicles also available}

STATIONS except as noted]

L7 T R E TR R Off-line
LOCALIOM « v v v et vt e et e e Usually above grade [e]
TypeBoarding .. ...oviiii Level [e]
Ticket/Fare Collection .. .o« c v einrnnns Automatic system
SECUNTY v ot et e e i e i Closed circuit T.V.
3parding Capacity ............ Approx, 720 passengers/hr/berth [b]
Deboarding Capacity .......... Approx. 720 passengers/hr/berth [b]
MaximumWait Time ... oo i ae e neeas 5 min
Vehicle Dwell Time ............--.. e 20 sec average
Average Station Spacing . .. ........... Approx. 0.5 mi (0.8 km) [e]
INDIVIDUAL SERVICE [a: except as noted]
Privacy «..coeveeenennnnns Private and/or shared {6 or 12 psgr/veh)
Transfers . ... e e Not necessary
SIOPS i e e e e Non-stop
Accommodation . ..o it e e i i Seated only
Comfort ... e e Air conditioning & heating
Security - ... .. Intercom with vehicles, direct route to
police stations by central computer
Instruction . ...... ... iiainenn Active & passive station graphics
SAFETY AND FAILURE MODES [a]
Fail Safe Features . . . .......... Propulsion, doors, vehicle separation,
emergency braking, switching
Fail Operational Features .. ................ Redundant computers,
power supplies, & communication links
Power FailureMode .. ........... 20 min emergency communication
power aboard each vehicle
System MTBF .. ..... .. ... ... . ..., 97% system availability
Vehicle MTBF ... ... . i it 500 hrs
Station MTBF ... .. i et 500 hrs
System Restore Time After Failure .............. Typically 10 min
System Lifetime . .. ................ Typically 30 years for system,

20 years for vehicle
MAINTENANCE {a]
Standard guideway maintenance consists of routine painting and realignment.
Detailed inspection and service schedules have been worked out for vehicles,
propulsion unit, station, control system, and divert ramps.

CARGO CAPABILITY [a]

Passenger ............. g o Small parcels and hand [uggage,
7.5 ft7 {0.212 m”) cargo capacity under seats, and in aisle
Goods Movement . . ... .. ... ..o Freight vehicies may also be used

INTEGRATION WITH OTHER MODES [a]

The system is designed for trips normally less than 10 minutes and to be
integrated with other transportation modes.

1Data Refarence Code - See inside back cover for explanation

Capacity given for single vehicle operation anly
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PHYSICAL DESCRIPTION

VEHICLE [a 61] (6-passenger vehi_é!e for Transpo '72)
Length ....... .. ... ............... il 958f1(292m)
Width . ... ............. SN e 5.5 ft (1.68 m)
Height _.......................... P 6.67 ft (2.03 m)
Empty Weight ........_...... e e 3,000 tbs {1,364 kg)
Gross Weight ... ... .. it .. 4,000 Ibs (1,818 kg)
Passenger Space . ., .., P 20 in (508 mm) wide,
: 15 in {381 mm} knee space ..
DoorwayWidth .. ... ... ................... ~ 30in (762 mm)
Doorway Height . ... ........... R 5.33ft (1.63 m)
SUSPENSION [a 61] _ T _
Type............... -« Vehicle suspended from rubber tired bogey

which runs inside guideway box-beam,
springs and.shock absorbers

Designtoad . ... ... ... e e e Data not available
Obstacle Clearance .. ........................... Not appiicable
Steering ... ... ... Lateral guidewheefs
PROPULSION/BRAKING [a 61: except as noted] _
Type. ...l Traction drive dc shunt wound electric motor
Emplacement . ......................... One aboard each vehicle
PropulsionPower ... ... .............. 40 HP nominal, 75 HP max
PowerorFuel.... .. ........... 480 vac 3¢, SCR conversion aboard
vehicle
Power Transfer ... ..................... Power pickup on vehicle,

power rails on guideway
Power/Fuel Comsumption ... 0.12 kwh/veh-mi {.071 kwh/veh-km) [f]

ServiceBraking. . ......... ... ............ Dynamic regenerative
Emergency Braking ............ Fail-safe spring actuated mechanical
Emergency Brake Reaction Time .. ............. ... Less than 1 sec

SWITCHING [a 61: except as noted]

Type Positive entrappment switch on vehicle
Emplacement ~ - - - activated by wayside diverter blade
SwitchTime .. .. .. ... . . . 1 sec
Speed Thru, . ... ... ... . . .. Mainiine cruise speed
Headway Thru . ... . .. ... ... . .. . . . . . ... . ... .. 10 sec [e]
GUIDEWAY [a61]

Type. .o Qverhead inverted U box-beam
Materials .., . .. .. e Steel
Maximum Elevated Span .. ... ....... . ... 100-120 ft {30-37 m)
CrossectionHeight ., .. ... .. ... ... ............ 356 in {889 mm)
CrossectionWidth . . ... .. .. . ... .. ........_. 30 in (762 mm)
Internal Height . ... .. .................... 30in {762 mm)
tnternal Width ... ... . 22 in (559 mm)

CONTROL [461]

On-board logic reacts to on-demand operation, controls vehicle
functions of speed, switching, etc. Headway is via moving-block system
provided by General Railway Signal. Station computers control car
entrance and exit to stations and other station functions {call for empty
vehicle, berth stop position, etc.} Typical central computer functions
are emply car routing, overall system speeds, overriding vehicle &
station computers, closed circuit T.V., and intercom system.

STATIONS [a]

Designed as a function of site specific anticipated trip demand rate.
Developer will assist architects in design of stations.




DEVELOPMENT [b]

The Monocab system was first developed by the Varo Corporation in
1069. It was acquired by Rohr in 1971. The system was successfully
demonstrated at Transpo '72 in May, 1972. A test facility is located at
the Garland, Texas facility. Development of a magnetically levitated

system has proceeded at Chula Vista, California, including a prototype
test facility. In addition, design work has been completed on a

12-passenger vehicle, which utifizes the same guideway and stations as
the G-passenger vehicle,

INSTALLATIONS [b] .

Monocab has been selected by A. J. Kavanaugh & Associates ta build -
22 mi {35 km) double guideway system in Las Vegas to connect major

hotels, convention center, and airport, (privately funded at $80

miltion).

Transpo ‘72 Demonstration — Single guideway loop of approximatety

0.33 mi {0.53 km} length, one off-line station, one off-line maintenance
facility, and 2 vehicles (dismantled)

Garland Test Facility — Data unavailable at time of printing.

Chula Vista Facility — 500 ft (152 m) of mainline guideway, 400 ft
{122 m) of off-line station guideway, an elevated off-line station, and
one vehicle. '

INSTALLATION STUDIES/PROPOSALS

Information not available

COSTS (a] . _ .
Capital .. ......... .. .Total system of vehicles, guideway, & stations
typical cost of $4 million/mi
{$2.5 million/km)/single guideway
Operational ... ... .. ... ... ... i Data unavailable
Maintenance . .. ... . ... ... ... . .iiiiiieia, Date unavailable

INSTALLATION/RETROFIT CAPABILITY

[a: except as noted]

EnvelopWidth ., ... . ................ See drawings at right
EnvelopHeight ... ................... See drawings at right
Structurat Weight _ . ... ..................... Data unavailable
MaximumGrade .. ... ... ................. 10% at reduced speed
Minimum Radiusof Curvature _, ., .. .............. 40 7t {12.2 m)
Construction Process |, ,........ Prefabricated guideway sections [e]

........... Sections may be operated while others
under construction fe]

LIMITATIONS [¢]

Moving-block headway (5 sec} limits system capacity to 4,320 pass/hr
when 6-passenger vehicles are used.

Shorter headways may require different headway control system
design.

Switch operation time may limit short headway operation to values
greater than 1.0 sec.

ENVIRONMENTAL IMPACT

Emissions | .. ... .. ... ....... No direct polluting emissions [e]

Visual Single elevated guideway [f]
H1 —29{0.89m); Hy— 10.25ft(3.12 m)
Wy — 2.6 ft {0.76 m}; W, — 5.5 ft {1.68 m)
Py ~3.75 1t (1.14 m}; P, — 10t (3.05 m)

Noise . . ... .. .......... All conditions within NCA: 60 limits [a)
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ITI/OTIS PRT SYSTEM

IDENTI FICATION

CLASSIFICATION: Personal Rapid Transit*

OTHER TRADE NAMES: None

DEVELOPER: Transportation Technology

Division of Otis Corporation

11380 Smith Road ST
Aurora, Colorado 80010 ‘
U.S.A. '
Mailing Address:

P.0. Box 7293 Park Hill Station

Denver, Colorado 80207, U.S.A.

Tel: {303) 343-8780

Telex: 45-966

LICENSEES: [nformation unavailable

PATENTS IDENTIFIED: Information unavailable

SYSTEM DESCRIPTION

The TTHOTIS PRT system utilizes 6-passenger vehicles {up to
30-passenger vehicles available as an LGT system) for transporting
passengers over exclusive guideways between off-line stations. The
vehicles are supported on air-cushion pads and propelled by linear
induction motors. In the off-line stations, random access docking is
achieved by moving the vehicles sideways into individual -
loading/unloading berths. In its present design it is a low capacity PRT
(3,600 passengers/hr, vehicles at 6 sec headway) system. In addition to -
the 6-passengers vehicle, a 10-passenger vehicle may operate in the same
system to provide group rides with a minimum number of intermediate
stops. A palletized version has also been designed for multi-mode
operation.

*PUBLISHER'S NOTE:

The system has been classified as PRT because of the G-passenger vehicle and the
capability for on-demand exclusive use. The reader is advised that the developer
offers a basic automated transportation technology which cen be tailored to
site-specific applications whether it be PRT, LGT, or high speed intercity service.

The data and information herein reported is based on a PRT application with the
6-passenger vehicle.

LOW SPEED SwilcH
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OPERATIONAL CHARACTERISTICS

' SYSTEM [c: except as noted]

Maximum One-Way Line Capacity . 3, 600 seats/hr 600 veh/hr as PRT;
up to 18,000 psgr/hr as LGT {f]
Minimum Headway . . . . . PR " .. .. B secat present, 2 sec future

Availability . . ... .. .. ...... Automatic scheduling or on-demand
Network _............. .. . .Line-haul; loops, or limited area [e] -
Way ... e e Exclusive guideway .
Routing ...... e e e e e e e G e Variable

“ TravelingUnit ... ..... e e Single vehicles
Manpower Requirements Attendants at central .control and
Lo maintenance personnel

VEHICLE [¢]
Maximum Capacity . . ... .. e . .6 Seated — 0 Standing
Crush Capacity . ........ S 6 Seated — ? Standing

{10-30 passenger vehicles available for LGT)
STATIONS {e: except as noted]

Type Qff-line random access lateral docking [c]
Location . . ... ... ............ P At above, or below grade
Type Boarding
Ticket/Fare Collection
Security
Boarding Capacity . .. ...............
Deboarding Capacity . . .. .............

337 passengers/hr/berth
337 passengers/hr/berth

Maximum Wait Time . ., ... ... ... ... ... Approx 30 sec
Vehicle Dwell Time . .. ... Approx 30 sec in scheduled mode as LGT
Average StationSpacing ... .. ... ... ... ..., Approx 0.5 mi

INDIVIDUAL SERVICE {e]

Privacy . . ... ... e e e Exclusive use or shared
Transfers . ... . ... e Not necessary
Stops .. ... Non-stop and/or minimum number
Accommodation ... L L L L . Seated only
Comfort , . . ................ Heated & air-conditioned vehicles
Security .. ... .. Closed circuit TV in stations and two-way intercom

with vehicles
Instruction . ... .................. Passive and active graphics

SAFETY AND FAILURE MODES [a]

Fail Safe Features

Fail Operational Features
Power Failure Mode
System MTBF

Vehicle MTBF

Station MTBF

System Restore Time After Failure
System Lifetime

MAINTENANCE

Emergency brakes, collision avoidance,
speed limiting, merge safety

............. Data unavailable

Data unavailable

CARGO CAPABILITY [e]

Passenger Articles
Goods Movement

........ Smail packages, hand luggage, wheelchairs
Freight pallet for special freight containers

INTEGRATION WITH OTHER MODES [¢]

System could be used for circulation within transportation terminals or
as link to connect modes {rai!, air, parking lots, etc.)

1l)ata Refarence Code - See inside back cover for axplanation
2Basad on 6-passanger PRT Vehicle and 30 passenger LGT Vehicle

.............................. Closed circuit TV’

.................................. Level o
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PHYSICAL DESCRIPTION
VEHICLE [c: except as noted] . .
........ i .. 1433F0(437m)

Length
Width ... ... ... .. . ... e e e e 8.67 ft (2.64 m)
Height .. . ... ... . e - 817 ft {2.49 m})
Empty Weight . . ., . [P ..+ 7,200 Ibs {3,273 kg)
Gross Weight |, .. | e e e 9,100 1bs {4,136 kq) .
PassengerSpace . ... ... ..... ... ... . 6.8 ft2 (0.63 m?)/passenger
Doorway Width . _, .. . .. [ 4 (1,22 m)
Doorway Height . . ... ... ... ... . e e 61 {1.83m) "
SUSPENSION [¢} -
Type ............ 10 air Iewtatzon pads (2 psi or less air pressure)
underneath vehicle. Rubber shear mounts between chassis and ¢ab
Design Load ., ... ... ., .. approx—QT Ibs (41 kg) per levitation pad
Obstacle Clearance ... ... ..... . ...... ... . . Data not available
Steering . . ... ..., . Constrained to gmdeway by lateral guidewheels
PROPULSION/BRAKING [c]
Type ... . ... ..... Single sided Linear Induction Motors {LIM)
Emplacement . ., . Passive elemient in guideway - 6 motors/vehicle
Propulsion Power ... . .. . 350 Ib (159 kg) static force per motor
Poweror Fuel . .. .. . . . . . . . ... ... . . ... .. .. 480 vac 3¢ .

Power Transfer _, . . ... .. .. Power collector assembly on vehicle, -

raifs on guideway
Power/Fuel Consumption . . . .. .. .. ... .. .. . Data unavailable
Service Braking . .. .. . .. .. ... ... ... Dynamic electric
Emergency Braking ., .. .. .. ... . . Brop onto 8 vehicle skid pads
............... Data unavialable

SWITCHING [¢] _
Type ......... Electromagnetic through two of LIMs backed up by
retention arm with pneumatic tire positively
engaging passive switching rail

Emplacement | . ... L On-board
Switch Time

Speed Thru 0 . . . . .. ..., Data unavailable
Headway Thru

GUIDEWAY

Type © ... ... . ... Shallow U-shaped roadway surface [d]
Materials . ... .. . .., Concrete or steel with smooth surface covered

by epoxy [e]

Maximum Elevated Span | .. .. . .., . . 4060 ft (12.2-18.3 m) [d]

Crossection Height _, . . ... ... ... .. .. .. .. . Data unavailable
Crossection Width . .. .. .. . .. . . Approx 9 ft (2.74 m) [e]
Running Surface Width

.................. 6.5 ft {1.98 m} [d]
CONTROL [a] .
Synchronous hiearchial control system divided into following
subsystems:

Station Control — Handling of vehicles in station area, select available
dock, actuate switch mechanism, verify flotation, dock, unlock &
open doors, terminate flotation, process malifunction data, close &
lock door, accept trip vector, energize flotation, undock, send
identification, dispatch capability, mode of operation, trip recquest,
trip vector storage, vehicle position

Safety System — Collision avoidance, speed limiting, merge safety

Vehicle Management — Schedule trip vectors, initiate trips, monitors
repdrted vehicle position vs. scheduled vehicle positon determines
systemn speed, determines operational mode, supplies data on
condition of system to operator, implements operational scheme

Vehicle Control — Velocity, accelerate - jerk, trip vector data,
malfunction data, switch command, suspension command, door,
precision stop, manual control

STATIONS {¢)

Vehicles stop alongside a station berth, are mechanically coupled with, and pulled
laterally into the berth. A typical 8 berth station is 120 ft (36.6 m)in length,

PR




DEVELOPMENT [c]

T.T.l. was organized in° 1968 as a division of Sverdrup & Parcel &
Associates and later reorganized in 1969 as a separate corporation. In

July, 1970, Otis Elevator Company acquired a major equity portion of ..

the company. in May or June of 1974, the Otis Elevator Company
_acquired the entire company and has subsequently reorganized i_t as a
division of Otis Elevator Co. A full scale test facility was built in
‘Detroit in- 1969, The company later moved to Aurora, Colorado. The

system was demonstrated at Transpo ‘72 at Dulles Airport in May-June, '
1973, and was subsequently tested. Company also has current study

competition contract with UMTA (approx. $550,000) for dual-mode
LGT. One contractor is to be chosen to develop and demonstrate a
systern by mid 1977 ($26.47millic_)n}:

-INSTALLATIONS [c] -

1

"Contract at approx.- $80 million for system of 14.4 mi '(23.2' ki) of

~single guideway {I/3 underground and 2/3 elevated} with 130 vehicles

in Nancy, France. Transpo ‘72 Demonstration — 750 ft {230 m).
straight, reversible singte guideway lane, 2 vehicles, a 2-berth off-line

station, and maintenance facility.
INSTALLATION STUDIES/PROPOSALS

Study for El Paso — Juarez
Proposed as system for Denver PRT installation
Study for Kennedy International Airport

COSTS [c]

Capital . .. ............ All inclusive system cost $3-6 million/mi -

{$1.86-3.73 million/km) dependent upon site

specific requirements and system size

Operational |

e e e e e e e Data unavailable
Maintenance f

INSTALLATION/R ETF\‘OF IT CAPABILITY

[c: except as noted]

EnvelopWidth ., . . . .. .. ... ... . ... . . .. . ... Data unavailable
EnvelopHeight . . .. . ........ ... e Data unavailable
Structural Weight . . .. ... ... Approx 1,240 |bs/ft (1,849 kg/m) for
50 ft {15.2 m) span [d]
Maximum Grade . ... .... 6% based on present propulsion system
Minimum Radius of Curvature .. ... ... ..... .. 35 £t (10.7 m)

Construction Process
Staging Capability

....................... Data unavailable
........ Sections could be operated while others
under construction

LIMITATIONS [e]

Present line capacity limited by 6 sec headway. Future capability of 2
sec headway would vield 10,800 psgr/hr max line capacity.

Present low capacity PRT system applications may be confined to
limited area activity centers.

A trade-off exists between air levitation pad wear and construction of
very smooth guideway surface.

ENVIRONMENTAL IMPACT

Emissions . . . .. ... ... ...... No direct polluting emissions [e]
Viswal L Cannot be assessed because of insufficient data
Noise . . e Data unavailable
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