Principal Specifications
To introduce the public to the SRT system, the Commission
operated free rides in July and August 1984 on the northbound track
of the 2 km operational test section, between the southern terminal at
Kennedy and Lawrence East station, as a "round trip" from the
terminal. A special run for officials was made on July 5th, and then
public rides from 10 am to 4 pm, Saturdays and Sundays, for 6
weekends from July 7th to August 12th (July 7 was reserved for TTC
employees and their families).
Commission testing of the cars and the SELTRAC system,
continued throughout 1984 and into 1985. Service was inaugurated on
schedule in March, but in manual (emergency) mode. Opening
ceremonies were held at Scarborough Centre station at 10 am on
Friday March 22nd, with two 4-car trains operated side-by-side to
Kennedy Station, and return. Free rides were given on March 23rd, and
revenue service commenced the next day. Automatic train operation
was inaugurated on June 3rd. Using 2-car trains, operating hours are
6 am to 10 pm, Monday to Saturday (except for Sunday March 24th)
until system testing is completed and the vehicles accepted in late
1985.
In 1984, four additional cars (3024-27) were committed for delivery
by the end of March 1986.

Fleet Numbers:

Length Over Couplers
External Width
Height (top rail to top roof)
Floor Height (above top rail)
Rail Gauge
Seating
Weights
at 70kg
per
person

Class S-1

3000-3023
UTDC Model DS 121E600501-001
UTDC Serials E1001-04/09-12/05/13/
06/14/07/15-17/08/18-24

o

Class S-2
3024-3027
(on order)
12.7 m (41'8'')
2.50 m (8'21/2")
3.13 m (10'3")
0.78 m (2'61/2")
1435 mm (4'8'/2")
30
W1 (tare)
15,450 kg (34,050 Ib)
{ W4 (service)
21,190 kg (46,700 Ib)
(81 passengers)
23,150 kg (51,025 Ib)
W5 (crush)
(109 passengers)
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Vehicle Construction

welded aluminum frame • aluminum skin • fiberglass
end caps • honey comb aluminum roof • honey comb
bi-metal floor • crashworthiness by energy absorption
and selective structural protection.

Doors

2 bi-parting doors per side • width
1.21 m (4.0 ft) • height 1.92 m (6'4")

Propulsion

2 LIMs per vehicle • 1 LIM mounted below each truck
• 350 KVA inverter per LIM

Service Brakes

LIM regenerative • supplemental disc brakes

Parking Brakes

spring applied/hydraulic release disc brakes

Emergency Brakes

spring applied disc brakes plus track brakes

Trucks

radial (steerable axles) • forged steel wheel 460 mm
(18 in) diameter • high grade hollow steel axles
• forged aluminum side frames and bolster • minimum
curve radius 18 m (60 ft.)

Secondary Suspension

solid rubber hemispheres

Couplers

remote automatic coupling and uncoupling (mechanical and electrical connections)

Air-Comfort

air conditioned

Cruise Speed

up to 80 km/h (50 mph)

Performance Conditions

•
•
•
•

Acceleration:

1.25 m/s,to
32 km/h (20 mph)

average 1.0 m/s2 to
32 km/h (20 mph)

Service braking:

1 m/s,
(2.25 mphps)

1 m/s,
(2.25 mphps)

Emergency braking:
(from 80 km/h)

average 1.8 m/s,
(4 mphps)

average 1.25 m/s,
(2.8 mphps)

Noise Levels

External: 67 dB (A) at 15 m at 20 m/s
Internal: 65 dB (A) nominal

Toronto Transit
Commission

Load weighing not provided
Level tangent track
ATO mode
Laminated reaction rail.
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Development of the System

General Vehicle Characteristics

In 1969 the Government of Ontario commenced the planning for a
new automated transit system which would utilize small vehicles running on an elevated guideway at short headways. With the cancellation
of the Spadina expressway in 1971, and emphasis on improved urban
transit, the newly formed Ministry of Transportation and Communications accelerated the project, and by March of 1972 submissions from
nine system manufacturers had been received, which were narrowed
to 3 contenders by August. On November 22, 1972. the Government
announced its intention to proceed with a new concept intermediate
Capacity Transit System (1CTS) as part of a broad transit program, and
on May 1, 1973, awarded the contract to Kraus-Maffei of Germany for
a demonstration system to operate around the Canadian National
Exhibition by 1975. The linear motored, magnetic levitation, K-M system (represented in Canada by a new subsidiary company, Tuscan)
was known as "Transurban" but was renamed "GO-Urban" by
the Province, with plans for a line to be in revenue operation in a city
by 1977.
Coincidentally the Ontario (later Urban) Transportation Development Corporation (OTDC, later UTDC) was formed under Provincial
authority on June 22, 1973, and assumed responsibility for GO-Urban.
On November 13, 1974. technical and financing difficulties led to
Krauss-Maffei's withdrawal, followed by the announcement of the
abandonment of the project by UTDC on March 26, 1975.

The ICTS/ALRT vehicle is designed to operate in a two car "married
pair' unit, with a cab area in each car at the outer end. While the cars
are identical, the 2 car unit is considered to be an acceptable minimum
revenue consist, and optimizes cost, equipment and passenger space
by eliminating an extra cab while retaining double end (bi-directional)
operational capability.

The concept of an "ICTS" was kept active, and on June 19, 1975, a
Canadian consortium was established which brought forward a larger
(40 foot) vehicle, with steel wheels on steel rail (in place of "mag-lev"),
operating on a special guideway structure and featuring a "steerable"
truck (to reduce noise and wear), while retaining the linear motor (for
propulsion).

The vehicle is powered from an ungrounded 600v DC supply,
requiring the use of two (positive and negative) conductor rails and
vehicle collector shoes. The linear induction motors have the primary
(active) coils mounted one on each truck, while the secondary
(reactive) construction is a continuous wide rail laid in the centre of
the track. Thus the system is 5 rail (2 running, 2 conductor and 1
reaction) as compared with the conventional 3 rail grounded DC
system.

On June 21, 1976, the Province authorized a 3 year prototype and
test phase of the program, and on November 23. 1976 announced the
acquisition of a new test and manufacturing site at Millhaven, near
Kingston. This Transit Development Centre was opened on
September 29, 1978.
After extensive testing, the system was marketed to Vancouver (contract on May 29, 1981) and Detroit, (UMTA approval August 5. 1981)
although rejected by Hamilton (December 15, 1981) where the first
demonstration revenue system was to have been installed.
On June 16, 1981, the Toronto Transit Commission accepted a
request from the Borough of Scarborough, and by agreement with the
governments of Metropolitan Toronto and the Province, changed the
Scarborough Light Rail Transit (SLIRT) line (under construction since
early 1980 to open with Canadian Light Rail Vehicles in early 1983) to
the UTDC's 1CTS, for late 1984 operation.
On November 9, 1981, UTDC and TIW Industries entered into partnership to create an assembly and manufacturing facility at Millhaven,
(named "VentureTrans Manufacturing"), for which ground was broken
on March 8, 1982.
Since the term "ICTS" generically applies to any system between low
capacity surface transit routes and high capacity subways, other
names have also been interchangeably used such as Advanced Light
Guideway Transit (ALGT) and Advanced Light Rapid (or Rail)
Transit (ALRT).

In turn the 2 car units can be combined into a six car (maximum)
train, so that the peak capacity of the system on 11/2 minute headway
(40 trains/hour) at 80 passengers (W4 loading) per car - or 2 minute
headway (30 trains/hour) at 100 passengers (W5 loading) per car approximates 20, 000 pphpd.
Dimensionally, the single car is roughly the same length and width
as a standard 40 ft. transit bus, but with extra width doors and no steps
on both sides, its seating is less (30) yet with more standees the crush
capability is about the same (109). A two car ICTS train is slightly
longer than the Articulated Canadian Light Rail Vehicle (which carries
about the same number of passengers - 206 crush) or the standard
T.T.C. Subway Car (which carries 40% more passengers - 307 crush).
Seating arrangement is fundamental to the installation of equipment,
since, in addition to restricted space under the car, and apparatus in
the front and rear end caps of the car body, the balance is located
under the passenger seats.

The use of the linear motor as the primary propulsion (and braking)
system transmits torque independent of the wheel/rail interface and
adhesion variability. While the electro-dynamic braking is
supplemented by a low capacity hydraulically actuated disc brake
system for maximum service requirements and parking, and a track
brake system for emergency use, the nominal braking rates are kept
low to avoid wheel tread damage and thus maximize the advantage of
the LIM system.
In turn, the absence of rotary traction motors enables undercar
clearances to be reduced, and the application of small, non-resilient
wheels. Maintenance of brushes, commutators and bearings is
eliminated, although careful attention to maintenance of the reaction
rail (as the other "half" of the motor) and its clearance (air gap) to the
vehicle-mounted primary is mandatory.
The vehicle features "steerable" (articulated) trucks developed by
UTDC. interest in which has been evidenced by other transit properties
for use on conventional vehicles. The truck design reduces not only
noise (through improved wheel/rail interaction), but also weight.
The vehicle design thus incorporates many integrated concepts
intended not only to optimize guideway construction cost but also to
enhance environmental acceptability by minimizing visual and audible
intrusion:

-

Small vehicle dimensions
Reduced weight (carbody, truck, wheels, LIM)
Reduced noise (LIM, steerable truck).

The ICTS system, and hence the vehicle, was designed from the
outset for complete automation. The control and signal system (SELTRAC) provides an on-board computer (VOBC) on each car which
interfaces with a track inductive loop (set between the running rails).
The loop is the communication link between the control centre and the
vehicles, replacing the need for both the vehicle operator and conventional wayside block signals and train stops.
Automation also can be extended to the yard/carhouse area where
trains can be stored and retrieved without vehicle operators.

The TTC Vehicle
Recognizing that it was to be the first transit property to operate the
system in revenue service, and the reactions needed to trackside maintenance or emergency situations, the Commission established an
operational policy for the Scarborough RT line of providing a motorman on each train.
This requirement had a significant impact on the vehicle design in
that provision had to be made for the operator to have:
(a) An improved environment for continuous duty:
• Comfort (space,
• Adequate controls
seating and climate control)
and indicators
• Protection (external hazards,
• Visibility
collisions and passenger
(external & internal)
interference)
(b) Interfaces with vehicle controls and passengers:
• Door controls
• P.A. System
• Visibility aids
• Alarms
(c) Response to emergency situations:
• Radio communication with
• Cab signals
system control centre
• Emergency operation
•
Emergency
stop controls.
and isolation controls
As a result, the tiny cab as provided on the standard vehicle,
(designed for hostler or emergency use) was increased in length from
740 to 790 mm, with control functions both rearranged and added.
The standard design provided for an emergency-absorbing
"crushable" end cab on the front of the vehicle for passenger protection in a collision. With an operator continuously assigned, the end
structure was redesigned to provide a full anti-climber and collision
posts, while retaining energy absorption properties in the automatic
couplers.

The seating arrangement chosen is 10 seats per compartment, with
inward facing transverse seats in the two end areas, and longitudinal
seats in the centre section.
A full communications system permits radio contact between central
control and trains, as well as P/A announcements, and direct phone
between cabs on the train.
Passenger safety and security features (PAA, vehicle emergency
stop, door emergency release) are provided, as well as external lights
for vehicle status and trackside indications. A smoke detection system
is provided in each passenger area.
Since the basic design of the steerable truck was for 4' 8'.12" (1435
mm) standard rail gauge, and an extensive development program
would have been necessary for modification to the Commission's
gauge of 4' 10'/8" (1495 mm), the line was built to 4' 81/2" gauge - the
first such departure in new construction by the TTC (and for the
predecessor city lines dating from 1861).

Operations
An agreement to purchase 24 vehicles was made on November 5,
1981, (contract signed May 10, 1982) with the system expected to go
into operation in the fall of 1984 (after reconstruction from the prior
SLAT activity, referred to earlier).
In January 1982 a full scale car mock-up was constructed by Disney
Display of Toronto, under contract to UTDC, and installed with a
section of guideway track and power rails on tracks 7 & 8 of the
Commission's non-operational Wychwood (St. Clair Division)
carhouse. Later that month, as a result of a contest announced in
October, 1981, the Commission adopted the name "RT" for the new
system.
The first car (3000) was rolled out of the Venture Trans plant at
Millhaven with appropriate ceremonies on October 31, 1983 and the
initial pair of cars (3000-01) were first operated on the UTDC test track
on December 20, 1983, where they were retained for testing.
In the meantime, it was announced in November 1983 that the cost
of the SRT (despite certain economies in construction) was now
estimated to be $196 million (from the $181 revised estimate of June
1982). On November 29th the Commission agreed to postpone the
opening from late 1984 to March 1985.
On April 16, 1984, cars 3002-03 arrived at the SRT Ellesmere station
site, with 3002 being unloaded officially on the TTC rails at 1130 on the
following morning during ceremonies at the station. The next day the 2
cars made a short run under their own power.
TTC personnel commenced car testing (with this pair of vehicles) on
June 6, 1984. From May 23rd until December 20th, the remaining
vehicles arrived, although 3002-05 were first returned to Millhaven for
completion of unfinished work, and 3006-07 for wheel changeout. Car
3014 was delivered on August 9 direct to the Canadian National
Exhibition in Toronto for public display, and then returned to UTDC
on September 5. After September 28, vehicles deliveries were made to
the SRT McGowan Carhouse in place of the temporary unloading
faciity at Ellesmere station.

