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EXECUTIVE SUMMARY 

About 5:05 a.m. eastern standard time on March 10, 1989, two New York 
City Transit Authority (NYCTA) trains were involved in a rear-end collision. 
Train 3A, a revenue collector train was in the station at 103rd street 
station, New York City, New York. Train 428 entered the station area and 
collided with the standing train 3A. Train 428 had received green/clear 
signal indications as it approached and entered the station. Inspection of 
the signal system at the 103rd street station following the accident revealed 
that a jumper wire had been installed and tucked away (out of easy sight) in 
the circuit rack of the 204 circuit (the track circuit at which train 3A was 
located at the time of collision). Further inspection revealed that two 
track wires were broken in the 204 track circuit, eliminating the connection 
between the relay and the negative rail and the transformer and the negative 
rail. Three crewmembers and 38 passengers were injured as a result of the 
accident. The estimated damage as a result of this accident was $360,000. 

The major safety issues in the accident include: 

o excessive speed of train 428 entering the station; 
o the lack of a speedometer or other reliable method to 

determine speed of a subway train; 
o improper repairs to the signal system, a jumper wire used 

instead of proper maintenance repairs; 
o NYCTA management failure to enforce prompt permanent repairs 

to track circuit; 
o failure of signal personnel to record incidents of failure of 

the signal system; 
o lack of information for passengers of emergency procedures; 
o NYCTA management oversight failure to detect improper 

procedures in the signal department; 
o the design of the train operator's cab that did not allow a 

means to escape following an accident. 

The National Transportation Safety Board determines that the probable 
cause of this accident was the improper application of a jumper wire in the 
signal circuit. Contributing to the cause of this accident was the failure of 
NYCTA management to require proper repairs to the signal circuit in a timely 
manner. Contributing to the severity of the accident was the operation of 
train 428 into the 103rd Street Station at a speed in excess of the posted 
speed, in part, as a result of the failure of the NYCTA management to furnish 
a reasonable means for operators to determine speed. 
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INVESTIGATION 

The Accident 

On March 10, 1989, New York City Transit Authority (NYCTA) 2-car 
revenue collector train 3A had been collecting and delivering receipts and 
tokens to the token booths at stations along various 1ines of the NYCTA 
system. Train 3A had been placed on the number 1 IRT line at 137th Street 
terminal at 4:35 a.m. (eastern standard time) to travel southbound on track 1 
following the 0408/IRT (408), a 10-car subway passenger train and preceding 
the 0428/IRT (428), a 10-car subway passenger train (see figure 1). Train 3A 
stopped at each station to allow the on-board personnel to pick up receipts 
and tokens; this required the train to remain in a station for about 
5 minutes. After continuing southbound, train 3A made a normal stop at the 
103rd Street Station about 5:00 a. m., and the on-board employees began their 
delivery and collection of cash and tokens. 

Meanwhile, train 428 had departed the 242nd Street terminal at 
4:28 a.m., 20 minutes behind train 408, as scheduled. Train 428 which was 
making all the 1ocal station stops, had about 500 passengers on board; 
normally the train was in each station about 10 to 15 seconds. According to 
the operator of train 428, which made a normal station stop at 110th Street 
station, the train departed and continued southbound on track 1 attaining a 
speed of about 35 mph 1 (the authorized speed) as it moved from the station at 
110th street to the 103rd Street station. The operator of train 428 stated 
that as he approached the 103rd Street Station he first received a 
green/clear signal (signal 244) indication 240 feet north of the station and 
a green/clear signal (signal 224) indication 45 feet north of the station 
platform. The operator stated that, as the train entered the station at a 
speed he estimated at 18 mph, he was preparing to make a stop, he was also 
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watching for a repeater signal on the left side of the track structure as 
the train moved along the station platform. Then, as the train rounded 
the 4-degree curve to the right, he saw a standing train 2 car lengths ahead 
(about 130 feet) and he put the train brakes in emergency using the brake 
valve handle. However, before the he could stop the train it collided with 
the standing train (see figure 2). 

Injuries 
Crews Passengers Total 

Train 428 Train 3A Train 428 Train 3A 
Fatal 0 0 0 0 0 
Serious 0 1 0 0 1 
Minor 1 1 38 0 40 
None 1 0 462 14 477 
Total 2 2 500 14 518 

The data'is based on an estimated 500 passengers provided by NYCTA. 

Damage 

Of the 10 cars of train 428, only the 1 ead car sustained major 
structural damage. The end door was buckled, sheet metal was torn, and the 
door was pushed inward 6 inches. The left front of the car was deformed 
rearward 14 inches and the roof panel was separated from the left front 
corner. The sheet metal on the left corner was separated from the side, a 
vertical frame member was deformed and the left front window was displaced 
rearward 2 inches. 

Damage to train 3A was confined to the rear end of the last car. The 
damage occurred to the undercarriage and floor near the center and extended 
from the rear end of the car inward 51 inches. 

Seven load bearing columns in the station located adjacent to the track 
structure were heavily damaged. The columns are constructed of I-beams, 
measuring 10 inches in width and secured to concrete bases at the bottom. It 
was necessary for NYCTA to make temporary repairs, timbers measuring 
12 inches by 12 inches were set in place adjacent to each side of the damaged 
columns, to support the street above. Subsequently, two columns were replaced 
and five repaired. 

Track damage was limited to a guard rail, tie plates, and spikes struck 
by a derailed wheel. 

Estimated damage was: 
Equipment 
Track 
Structure 

Total 

$296,000 
56,000 
8,000 

$360,000 



4 

- 24+00 

- 23+00 

- 22+00 

- 2 1 + 0 0 

- 20+00 

- 19+00 

- 18+00 

- 17+00 

Signal 244BB 24+40 

I 8m i board 23+85 

Signal 224BB 22+40 

First V iew of Train #3A 21+55 
Full View of Train #3A 21+25 

— — 4 28 a m #1 passenger train 

- Point of collision 

Final resting place 

Revenue collecting train #3A 

19+26 

- 18+25 

Signal 164BB 16+40 

New York City Transit Authority 
Street Station Broadway #1 Line 

March 10,1989 

Figure 2.--Accident Site. 



5 

Signals 

The NYCTA uses a train control system with an automatic block signal 
system to direct the movements of trains. The signal system includes a 
three-color light displaying green, which indicates clear; or yellow, which 
indicates approach; or red, which indicates stop. The signal system 
constructed in 1912 is designed so that generally, the two signals 
immediately behind a train display red and the third signal behind a train 
displays yellow (see figure 3). There are three track circuits for track 1 
in the 103rd Street Station; track circuit 184, which is 157 feet long, track 
circuit 204, which is 214 feet in length, and track circuit 224 which is 
196 feet long. The station platform is about 500 feet in length. At the 
103rd Street Station, the three block protection (two red signals and one 
yellow signal) is not always provided. When a train enters the 103rd Street 
Station, track circuit 224 will provide the three block protection as 
described and if the train proceeds into the track circuit 204 or overlaps 
from 204 into 244 the system is designed to still provided the three block 
protection. However, if the train moves into track circuit 184 and does not 
overlap into 204 the system is designed so that signal 224 at the entrance to 
the station will remain red, but signal 244 will be yellow, providing only a 
two block protection (see figure 4). Train 3A was completely within track 
circuit 204 at the time of the accident. 

The train control is an automatic system utilizing trip arms located 
outside the rail adjacent to the signal. The system is designed so that when 
a signal is red, indicating stop, the trip arm raises. If a train fails to 
stop at a red signal, a brake valve tripper on the lead car will strike the 
raised trip arm of the signal system automatically placing the train brakes 
in emergency. 

The track ci rcuits are designed so that when a track ci rcui t i s 
unoccupied, current flows from the transformer through a resistor, a fuse and 
electrical wire to the positive (signal) rail, then through electrical wire, 
a fuse, a resistor, and a relay to the negative (propulsion) rail, and then 
again through electrical wire to the transformer; much of electrical wire 
is routed through the concrete inverts which support the tracks When the 
relay is energized the signal system awill display a clear indication (see 
figure 5). When a set of wheels are on the rail, the track circuit is 
shunted. Thus, current will not flow to energize the relay and the signal 
system will display a stop indication (see figure 6). 

Inspection of the signal system at the 103rd street station fol1owing 
the accident revealed that a jumper wire had been installed between the 
transformer and the relay and tucked away (out of easy sight) in the circuit 
rack of the 204 circuit (the track circuit at which the train 3A was located 
at the time of the col 1 i si on). With either of the negative rel ay or feed 
wires broken, current flow through the negative rail would be eliminated 
causing the rel ay to deenergize and the signal system to di spl ay a stop 
indication. However, with the jumper wire in place, current would still flow 
through the relay and the signal system would indicate clear when no train is 
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present (see Figure 7). Also, with the jumper wire in place, train wheels 
would still shunt the circuit removing the current to the relay, the relay 
would be deenergized and the signals would display a stop indication. 

Further inspection revealed that both the negative feed wire and the 
negative relay wire were broken in the 204 track circuit, eliminating the 
connections between the relay and the negative rail and the transformer and 
the negative rail (see figure 8). 

However, with both negative wires broken, any connection to the negative 
rail is eliminated and the current is directed through the jumper wire 
energizing the relay. Thus, with both negative rail wires broken and a jumper 
wire in place the wheels of a train would not shunt the current flow to the 
relay, the relay would remained energized, and the signals would display a 
clear indication (see figure 8). Following the accident a second jumper wire 
applied in the same manner as the one on circuit 204, was found on the next 
track circuit 224. Additionally another jumper wire, installed in the same 
manner, was found at the 116th Street station on track circuit 534. All 
three of these jumper wires were in the same signal maintenance district. 

Method of Operation 

NYCTA trains are operated on the number 1/IRT line by signal indications 
of the automatic block signal system, by timetable, and by NYCTA rules and 
regulations governing employees engaged in the operation of the New York City 
Transit system. On portions of its rail system, the NYCTA controls train 
speed by using signals that are time controlled. However, on the portion of 
the system where the accident occurred the signals are not time controlled. 

Headway (the time interval between trains departing original terminal 
and to be maintained while en route) at the time of the accident was 
scheduled to be 20 minutes. The 20-minute headway schedule was reduced when 
train 3A was inserted into the route between trains 408 and 428. Mid-day 
headway for trains on this line is 3 to 5 minutes. Collector trains do not 
operate on a fixed schedule, and are placed on a rail line on a random basis; 
collector train operations are not published for security reasons. 

Each time train operators and conductors report for duty they are 
required by the rules to sign a register for payroll purposes, read the 
current general orders, and review all bulletin board notices. The rules 
also require that after boarding their trains the crewmembers make a rolling 
resistance brake test. 

Trains operating on the number 1/IRT line between 242nd street and South 
Ferry are under the supervision of a desk superintendent located at the NYCTA 
command center in Brooklyn, New York. The desk superintendent has oversight 
responsibility of train operations on the six IRT lines. There are also four 
console operators monitoring train operations on the six IRT lines; to assist 
them they have a model board that shows when trains are at certain locations 
on the line. They are also in radio contact with train operators and train 
dispatchers at 17 locations along the line. The train dispatchers at the 17 
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locations supervise towermen who control the switches and signals at 
interlockings for train movements. 

The desk superintendent monitors and supervises the activities of the 
console operators and the on-board train personnel. From the desk 
superintendent's work station, radio communication can be established with 
al 1 train operators, train dispatchers, and all IRT department personnel 
The desk superintendents make deci sions about train movements based on 
information furnished to them by the console operators. Desk superintendents 
can communicate directly with various public safety agencies from their work 
stations. A computer-assisted display (CAD) fire safety system allows the 
desk superintendent to furnish the fire department with access and escape 
route maps for the IRT system. The maps can be displayed in each fire 
station on dedicated display terminals. 

At the time of the accident a train dispatcher and a towerman were on 
duty at Times Square (42nd Street). The limes Square train dispatcher stated 
that about 15 to 20 minutes before the accident he was notified that train 3A 
had been put on the line following the 408 and ahead of train 428. He also 
stated that he had not communicated with either train 3A or train 428. The 
train dispatcher also said that by the time a revenue collector train arrived 
at the 103rd Street Station, it was not unusual for the regular train to 
close the separation and be close behind the collector train. The general 
practice, as explained by the train dispatcher, was to put the revenue 
collector train on track 2 at 103rd Street and allow the regular train to 
proceed on track 1. The di spatcher further stated that the operator of a 
passenger train would not be advised that a revenue collector train was 
ahead of his train; however, if the passenger train was stopped by a red 
signal, the operator would then be told why his train was being delayed. 
The dispatcher explained that it was his intention to send train 3A direct 
from 103rd Street to Times Square and then put him in a siding track to allow 
the 428 to go by train 3A. The dispatcher said that he was not aware that a 
train had arrived at 103rd Street until the accident occurred The 
di spatcher has a model board at the Iimes Square 1ocation that di splays a 
light indication for various locations under his control. A train entering 
the 103rd Street Station should illuminate a light on the dispatcher's model 
board for that location. However, according to NYCTA signal personnel, with 
a train standing entirely within the second track circuit (204) as was 
train 3A and with the broken wires and jumper wire as was found following the 
accident, the light for 103rd Street Station would not be illuminated on the 
dispatcher's model board. 

NYCTA subway trains are manned by a crew of two* a train operator and a 
conductor. The train operator normally operates the train from the control 
compartment in the lead car The conductor is required to ride in the center 
of the train. NYCTA rules and regulations indicate that the conductor is in 
charge of the train, and is responsible its the safety, on time performance 
and proper care for the train to which they are assigned. The rules require 
that the conductor and train operator must fami 1iarize themselves with the 
rules of the NYCTA, the conductor must know the rules that apply to the train 
operator and determine that they are executed properly 
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The rule book contains 23 references to maximum allowable speed. NYCTA 
rule 106 (g) states in part: 

... They must reduce speed to conform with slow signs and 
other instructions before reaching curves and continue at the 
prescribed speed until the entire train has rounded the curve. 
Motormen must approach al 1 stop signals, train ahead, 
junctions and terminals with their trains under full control 
(see appendix C). 

A sign posted on the north approach (185 feet north of the station 
platform) to the 103rd street station contains the number 18 in yellow on a 
black background. Several NYCTA supervisors questioned by Safety Board 
investigators stated that they did not know why the sign was posted at that 
location and what it meant. Safety Board investigators later learned from 
NYCTA officers that the posted sign was intended as a "proceed at speed 
sign" indicating 18 mph speed, because of the limited visibility of the 
4 degree curve in the station area. NYCTA rules provide for a "proceed at 
speed sign" with black numerals on a yellow background. The operator of 
train 3A stated that he believed the sign with the number 18 indicated the 
speed limit for entering the station; however, he estimated the speed of his 
train as it entered the station at 20 mph. The operator of train 428 stated 
he understood the sign to indicate the speed for entering the station and 
estimated the speed as he entered at 18 mph. The two train operators 
involved in this accident stated that when operating their trains without 
speed indicators, the speeds of their vehicles were an "estimated guess." 
Safety Board investigators who learned from NYCTA that many signs had been 
posted over the years that have not been understood by NYCTA personnel 
currently employed and that NYCTA has established a committee to study and 
correct the problem. 

NYCTA's timetable stresses the importance of on time performance and 
furnishes the operator with the time the train should arrive at selected key 
station (see appendix D). Train operators are responsible for the speed of 
their train. 

Twice yearly operators are evaluated by a motor instructor riding in the 
train with the operator. NYCTA form 58-69-0695 is used to report the check 
rides and three areas involving speed are checked; judgment of speed and 
distance, speed over switches, and speed entering tunnels (see appendix E). 
Radar guns are not usually used for this purpose and are most often used only 
in response to speed complaints. NYCTA officers advised the Safety Board 
that because the operators use their best guess, +/- 5 m P h of the posted 
speed is allowed; the motor instructors also use the best guess method to 
determine speed. 

Revenue collector trains had been four cars in length until March 31, 
1986, when the NYCTA went to two car revenue collector trains because of a 
lack of equipment (see appendix F). 
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Signal Maintenance 

The Director of Operations-Signals told Safety Board investigators that 
the proper field maintenance repair for a broken track wire was for the 
signal maintainer to cut the conduit, find the broken wire, string and 
connect a new wire from the connection at the equipment end to the rail 
connection and then issue an "A" priority work order requesting that 
permanent repairs are made. NYCTA management has indicated that "A" priority 
work order repairs is generally completed within 30 days. He further stated 
that it was forbidden by the NYCTA to use jumper wires and they are not an 
acceptable substitute for the "proper maintenance repair." 

A signal supervisor issued an "A" priority work order for permanent 
repairs to track circuit 204 in March 1988. He stated that he had issued 
this work order because he had been advised that his September 1987, "A" 
priority work order for permanent repairs to track circuit 204 had not been 
entered into the maintenance computer system. A description of the work 
requested in 1988 was to "replace rotted wire duct to pothead at negative 
rail; replace rotted negative rail wires for 204 TCX and 224 TTCX. Reason; 
conduit rotted away, wires rotted. Loss of TTCX wire at location." When 
questioned by Safety Board investigators, the signal supervisor first stated 
that he submitted the 1987 work order for the permanent repairs after he saw 
the broken wires during one of his walking inspections. He later said that a 
signal maintainer had told him the wires needed to be replaced. Inspection 
following the accident of the wiring of the track circuits disclosed that 
the two wires were broken within the conduit of the concrete invert. 

Signal maintainers are required by the NYCTA signal department to 
conduct shunt tests every 60 days on each of the track circuits. NYCTA 
signal maintenance records indicated that on February 9, 1989, a shunt test 
was performed on circuit 204 and no defects were found. A signal supervisor 
was required to check each circuit and device twice a year. Records indicate 
that the last check of circuit 204 by a supervisor was made on September 10, 
1988. There were no abnormalities shown on the signal supervisor's reports 
for the year 1988 for circuits 204 or 224. 

The NYCTA signal department rules require the signal maintainer on duty 
to enter in a log book for the location each time a signal failure is 
reported by the trainmaster (at command center) to the signal maintainer or 
his supervisor and each time the signal maintainer is aware of a signal 
failure that resulted in a train delay. Dating back to 1982, no entry could 
be found by Safety Board investigators in any of the log books of signal 
maintainers on the IRT division of any signal problems reported for circuit 
204 or circuit 224. The control center records were also checked for the 
same 7-year period and no entry was found of a signal failure that would have 
required the placement of a jumper wire in the system. The records for the 
operation of trains was also checked for the years 1986, 1987, and 1988 and 
no train delays could be found which would indicate a signal failure 
relating to track circuits 204 or 224. 
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At the time of the accident, work had not been done on 199 outstanding 
work orders for permanent repairs of broken track wires ( all 199 were more 
than 30 days old). As of November 1, 1989, an additional 242 work orders 
had been received for broken track wires, but, only 19 were outstanding with 
none more than 30 days old. NYCTA furnished to the Safety Board a computer 
print-out for January 5, 1990, which indicates there are no outstanding track 
wire repairs, but that there are 855 remaining repairs yet to be made to 
signal equipment, such as replacement of equipment housing doors, equipment 
cases, and signals that have been damaged but are still in operable 
condition. 

Crewmember Information 

All of the crewmembers involved in this accident were qualified in 
accordance with NYCTA rules. The operator of train 428 was employed by the 
NYCTA on March 12, 1984, as a conductor. In the fall of 1987, he entered the 
train operator training program; when he completed the training on October 7, 
1987, he became a yard train operator. After additional training he became a 
passenger train operator on July 7, 1988. He was assigned to the extra 
board 2 after becoming a passenger train operator and worked different lines 
at varying times. During this period he also worked as a train operator of a 
revenue collection train similar to the 3A train involved in this accident. 
For 6 weeks prior to the accident he had been assigned to a regular schedule 
operating postmidnight trains on the number 1 line. 

The 428 train operator's personnel record indicated that he "must wear 
glasses with corrective lenses while on duty." He stated to Safety Board 
investigators that while he does wear glasses, he is not required to wear 
them on the job and he was not wearing his glasses at the time of the 
accident. Shortly after the accident it was determined by the NYCTA medical 
department that the train operator was wearing contact lenses and he was 
given a vision test with the contact lenses by the NYCTA medical department. 
His distance vision with the contact lenses in his right eye was 20/25, and 
in his left eye was 20/70, The NYCTA requires 20/30 in each eye for proper 
depth perception. Therefore, he failed the depth perception test and was not 
medically qualified to operate a train. He had good color perception, 
however, and normal peripheral vision. A NYCTA doctor, in a statement given 
to NYCTA management, indicated that there was no record of a physical 
examination having been given to the operator of train 428 at the time he was 
promoted from conductor although an examination was required. The doctor also 
stated it was possible that at the time the operator was promoted he was 
tested while wearing contact lenses and had not received any depth perception 
test. However, according to the doctor the use of contact lenses is not 
permitted by the NYCTA for any operational position, including conductor and 
train operator, because of the steel dust in subway tunnels. 

^ W i t h o u t a r e g u l a r a s s i g n m e n t , c a l l e d f o r w o r k f r o m a r o t a t i n g l i s t of 
a v a i l a b l e q u a l i f i e d e m p l o y e e s . 
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The form given to a motor inspector for a check ride on any train operator 
does not indicate if the individual being checked is required to wear glasses 
when on duty. 

The operator of train 428 had two drivers licenses, one from New York 
and one from New Jersey; both carried restrictions requiring corrective 
lenses to operate motor vehicles (see appendix B). 

Train Information 
Train 0428/IRT consisted of ten R-62A type, self-propel 1 ed electric 

subway cars with four-wheel trucks, built between 1984 and 1987 by 
Bombardier, Inc. An R-62A car is 51 feet 4 inches long and empty each car 
weight is 75,328 lbs. and gross weight with 182 passengers is 103,500 lbs. 
The braking rate for each car is: in service braking 2.5 mph per second; in 
emergency braking 3 mph per second. Traction power is carried from the third 
rail through a current collector shoe on each truck. End doors on each car 
permit passengers to move from one car to another, and six bi-parting side 
doors, three on each side, permit passengers to enter and exit from the car 
to station platforms (see figure 9). The bi-parting doors on the station 
platform side of the train are opened and closed by a conductor, operating a 
side door master controller, located in an operating cab on a car in the 
middle of the train. These doors can also be opened in an emergency by a 
manual door release lever concealed behind hinged adverti sement 
frames adjacent to each of the six bi-parting doors; no information for the 
manual operation of the side doors is provided to the passengers in the car. 

Each car is equipped with an operating cab at each end. The R-62A car 
is designed with hinged doors and partitions so that the operator's 
compartment can extend across the entire width of the end of the car or 
across only the right portion of the end of the car (with the leading edge of 
the door forward and the full length door hinge at the trailing end). NYCTA 
does not operate the cars with the full front cab configuration but instead 
uses only the portion of the cab area on the right side of the car and 
requires that train operators close the cab door (see figure 10). This 
NYCTA arrangement allows more passenger seating in the area opposite the 
train operator's cab. The operating cab contains a brake valve and a master 
controller. The brake system uses both dynamic and electropneumatic blended 
braking and is controlled by the train operator with the brake handle. The 
propulsion master controller regulates the speed of the train and its handle 
must be kept depressed while the train is moving under power; otherwise, the 
"deadman" feature will apply the emergency brakes. The operating cab has a 
train operator's side door master controller; the opposite cab side is also 
equipped with a door master controller (see figure 10). 

The operating cab also contains a radio, to communicate with command 
center, wayside radios, and other trains, and a microphone to make 
announcements throughout the train and to communicate with the conductor. 
NYCTA cars are not equipped with speed indicators. When the cars are 
inservice, two sealed-beam headlights are illuminated at the front of the 
train and two red rear lights are illuminated on the last car in the train. 
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Train 3A consisted of two 1950's vintage R-21 type cars. These cars are 
not used in passenger service but have been retrofitted exclusively for the 
purpose of collecting receipts and tokens from the NYCTA stations. The cars, 
which are 51 feet 4 inches long, have had all passenger seats removed and 
safes and tables installed. The cars have the same type braking and power 
arrangement as the R-62A cars; they are also equipped with radios to 
communicate with the command center. These cars are equipped with two 
sealed-beamed headlights, two lights adjacent to the illuminated route number 
and destination sign on the lead car, and four red rear lights on the last 
car in the train. When in collector service this train displays an "out of 
service" indication on the destination sign on each end of the train. 

The wheel/rail contact for a two car train was 94 feet 2 inches from the 
trail ing wheel to the lead wheel. For a four car train the wheel/rail 
contact was 196 feet 10 inches. 

Track and Structures 

In the area of the accident there are three tracks numbered from west to 
east. The track on which the accident occurred was the westerly track, 
designated as number 1 track. The middle track was designated as the middle, 
track and the east side track was designated as number 4 track (see 
figure 11). 

The tracks in the area of the accident were constructed with 100-pound 
ARA-B control cooled 39 foot rail sections. Rail sections were joined 
together with 36-inch, six-hole joint bars. The tracks were constructed on 
12-foot 6-inch centers. The tracks in the area of the accident were 
classified by the NYCTA as design type II modified with 9 foot wood ties and 
30 inch wood tie blocks embedded in a concrete invert (see figure 12). 

Track maintenance and construction is the responsibility of the track 
and structures department of the NYCTA. According to the NYCTA the tracks 
are inspected twice weekly by assigned NYCTA track inspectors. The last major 
track rehabilitation program for the area of the accident had been performed 
in 1972 and 1973. 

The tracks are tangent approaching the 103rd Street Station from the 
north for 640 feet then curve to the right for a distance of 450 feet; the 
curve is 4° and measures 1433 feet in radius. The north end of the curve 
begins 400 feet from the center of the 103rd street station platform. 

The grade is level for 634 feet through the 103rd street station area. 
At the north approach to the station there is a descending 1.08 percent grade 
for 838 feet. 

The track measurements of the gage and guard rail clearances were within 
limits and requirements of the NYCTA track and structures department. 



Figure 31. ~-103rd Street Station Track Layout. 
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Figure 12.--Design Type 2 Track. 
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The station platform has a row of columns along the outer edge which 
limits visibility in the curve area. 

Hiring Criteria 

An applicant for employment with the NYCTA must take one of the various 
civil service examinations which are offered about every 4 years. No one 
single exam qualifies all applicants, rather, specific examinations are given 
for a single job title or small group of titles. Candidates who pass the 
exams are then placed on an eligibility list for 4 years. If demands for 
personnel exhaust a current list in a shorter time period, new exams are 
administered; however, no one is hired from a newly established list until 
the old list is completely depleted. 

There is no pretest screening nor educational requirements for 
applicants for entry level exams. However, not all job titles are available 
at the entry level. Many jobs are obtainable only through promotional 
examinations. These are available to NYCTA employees after 1 year in an 
entry level position. Post exam, pre-employment screening focuses primarily 
on medical prerequisites and illicit drug use. Pre-promotion screening is 
conducted and includes a medical department examination and also includes a 
review of the employee's attendance and discipline records. 

Train Operator Training 

The position of train operator is not subject to examination and hiring 
from the entry level, but is available only through a promotional exam after 
successful completion of a probationary year as an NYCTA employee. In 
addition, the exam is only open to certain classes of employees with specific 
job titles. Until about 1980, train operator positions were filled from 
three titles, conductor, tower operator, and bus operator. Since that time, 
the need for operator applicants has not been completely met by applicants 
from those titles. Many employees are eligible for retirement after 
20 years. The NYCTA needs approximately 3,100 train operators to operate its 
system. In 1988, about 600 employees were promoted to train operator and in 
1989, 400 more were added. Many more train operators are expected to retire 
and thus, the list of qualifying titles has been expanded. Currently, 
persons in the following additional job titles are eligible for promotion to 
train operator, railroad clerk, car cleaner, railroad protection agent, and 
maintenance helpers. 

Once an individual is selected for training as a train operator; they 
receive 5 days orientation in a classroom, followed by 23 days of practical 
operating experience in a school car designed for training. Instruction, 
during this 23 days of training is taken from the operations training manual 
that is given to each trainee to keep. The areas covered during this period 
include: train movement; speed limits; knowledge of signals; moving against 
traffi c; i ndi cati on 1i ghts; air brake troubles; defects and unusual 
conditions; emergency brake valve operation; passengers leaving train; 
employee between or under cars; power failure; trains breaking apart; pushing 
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immobilized trains; coupling and uncoupling; setting signs, doors and 
equipment; main knife switch; poor vision and siippery rail; smoke, fire, 
flood or accident; and handbrakes. 

This training is followed by 17 days of field training, conducted by the 
Training and Qualifications Unit of the Rapid Transit Operations Department. 
Trainees are assigned throughout the operating system to receive individual 
instruction, providing the trainee increased operating time. The student 
also gains system familiarity by operating in nearly every yard and terminal. 
This training does not include operating in passenger service. Interspersed 
within the 17 days of field training are an additional 5 days with the 
training division where the student is further tested. An overall score of 
80% is required to pass; an earlier test on signals requires 100% to pass. 
Trainees who pass the tests are promoted to the job title of train operator. 
However, they are not allowed to enter into passenger service until they have 
completed from 8 months to a year in yard and terminal service. When an 
operator moves i nto passenger service, 5 days of road fami 1i ari zati on i s 
conducted. 

Speed Training 
NYCTA's book of Rules and Regulations contains approximately 20 

different rules concerning speed. The various speed limits that are set by 
rule are 5, 10, 15, 25, and 35 mph depending on the specific operating 
situation. In addition, the physical track construction may dictate certain 
intermediate speed limits. 

In the first few days of operator training, trainees are exposed to 
various speed conditions. Trainees have an opportunity to operate trains at 
various speeds from a standing start and while accelerating and 
decelerating. They operate trains inside and outside of tunnels and in close 
proximity to other trains. The speed they travel is determined by training 
instructors using time/distance calculations. Trainees are not taught to do 
time/distance calculations but are expected to learn to judge the speed of 
their train by feel and visual cues. Speed is not specifically taught 
following this early training and no recertification is required. On the job 
experience is counted on to provide sufficient judgment to allow operators 
to comply with the mandated speed limits. 

The master controllers of NYCTA cars have three settings--switching, 
series, and multiple. A speed range is associated with each of the control 
settings. The switching setting produces a speed of 10 mph or less. The 
operator of train 428 stated that, he "...never operated at switching. 
Switching isn't a power position, and we were told in school not to operate 
in any switching position." The series setting produces a speed of 10 to 
15 mph. The multiple setting is the typical operating setting and spans from 
about 15 mph to 45 mph. According to the operator of train 428, he was using 
the multiple setting before the accident and that he shut the controller off 
at the signal at the entrance to 103rd Street Station. He also stated that 
it was the 18th sign he shut the controller off. 
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Signal Maintainer Training 

The position of signal maintainer for the NYCTA encompasses two major 
responsibilities: The first is to conduct preventive maintenance on the 
signal circuit components. This includes testing to del ermine thai the 
system functions properly and inspecting for physical and electrical defects. 
The other major responsibility is troubleshooting signal problems. The 
maintainer must isolate any problem and correct it by making temporary 
repairs that will allow for the safe and efficient operation of trains. 
NYCTA provides training and instructional material to assist the maintainers 
in the performance of their duties. 

The position of signal maintainer is a promotion position that is only 
open to those with the job title of signal maintainer helper. Signal 
maintainer helpers are offered an optional 20-hour program by the training 
department, to assist them in preparing for the signal maintainer test. When 
a candidate is accepted after successfully completing the testing they enter 
a 3-month classroom training program. The training includes electrical 
circuit theory and practical application. Manuals are provided that detail 
instructions on the operation of the signal system, how and why it works, and 
what tests are to be performed to maintain system integri ty and to locate 
problems. They are also instructed in the methods to repair the system. All 
of the equipment used in the NYCTA signal system is duplicated at the 
training center and is used to provide hands on experience. 

Testing and evaluation of the students' progress is done throughout the 
training period. Following the classroom training students work with signal 
maintainers at trackside for three months. During this period, the progress 
of the student is evaluated on a weekly basis. Successful completion of both 
classroom and practical application in the field allows a student to begin 
functioning as a signal maintainer. 

Signal Maintainer Workload 

Signal maintainers are assigned service areas and trouble coverage 
areas. A service area is an area in which the maintainer is responsible for 
maintaining the signal equipment. A trouble coverage area is the area for 
which a maintainer is responsible when a malfunction in tho signal system 
occurs. The two areas are not necessarily physically the same, nor is 
responsibility totally exclusive. On weekends and holidays trouble coverage 
areas are extended and handled by relief workers. 

NYCTA signal maintainers are normally assigned responsibility for 35 to 
50 units of equipment requiring servicing on a 30-day eyele. A signal 
maintainer stated that in rush hours, trains can be spaced ? minutes apart 
and that maintenance service and troubleshooting takes a greater length of 
time. Therefore, trackside maintenance service must be performed during 
periods of less heavy traffic; trackside testing and service for the 4 p.m. 
to 12 p.m. shift must be delayed unti 1 8 to 9 p j . He also stated that 
during the first 4 hours of duty, housekeeping chores away from the track are 
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usually performed and signal maintainers are available for malfunction 
corrections. Another signal maintainer stated that there was "little to do 
early but much to do later." 

The signal maintainer assigned to the area of 103rd Street on the 4 p.m. 
to 12 p.m. shift also stated that when malfunctions that require immediate 
attention occur in the non-rush hours they delay regular maintenance work 
and this often prevents completing all the work in the 30-day cycle. He 
further stated that when malfunctions occur in rush hours it may be too time 
consuming or dangerous to make repairs between train movements. The 
maintainer said that in such a situation he and his helper would flag trains 
through the affected area until traffic volume subsided. 

Survival Factors 
Passengers stated to Safety Board investigators that the accident 

occurred without warning as train 428 arrived at the 103rd street station 
platform. The passengers indicated that they had been thrown forward at 
impact from their seats and areas where they stood. 

The operator of train 428 stated that shortly after impact he advised 
NYCTA command center by radio of the collision, requested assistance, and 
then told the passengers by the public address system in the cars to 
evacuate onto the 103rd Street Station platform. At the time the operator 
was reporting the accident to the command center, the conductor, who was in 
the fifth car, opened the doors of the cars to allow the passengers to 
evacuate to the station platform. The operator was not able to immediately 
evacuate the train because the cab door was distorted and jammed, the end 
door also prevented the operator's cab door from opening because it was 
pushed inward, and could not be opened (see figure 13). He stated that the 
window of the cab was too small for him to pass through without the help of 
the conductor, taking several minutes for his extrication (see figure 14). 
A crewmember, assigned to the 3A train, saw the collision from the station 
platform and called 911 from a token booth and reported the emergency to the 
public safety officials. The evacuation of the trains was orderly, 
according to the NYCTA employees and the passengers interviewed. 

As the passengers made their way onto the station platform NYCTA 
employees assigned to train 3A and 103rd Street Station provided assistance. 
Emergency medical service (EMS) personnel from the New York City Fire 
Department (NYCFD) set up a triage station and treated the injured. By 
6:00 a.m., all of the 41 injured persons were transported by NYCFD ambulance 
and two NYCTA buses to 11 area medical facilities for treatment. 

The NYCFD was notified of the accident at 5:05 a.m. by an NYCTA 
employee who called 911 from the station and at 5:07 a.m. by a direct 
telephone call from the NYCTA command center. The NYCFD dispatched 3 engine 
companies, 3 ladder companies, and 2 ambulances to the 103rd Street Station. 
The first NYCFD units arrived at 5:15 a.m. and all responding NYCFD equipment 
and personnel were on scene by 5:24 a.m. The senior NYCFD officer assumed 
command at 5:15 a.m. and established a command post at the 103rd street 
station, from which rescue activities were coordinated with the NYCTA police, 
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Figure 13.- -End Door and Cab Door Obstruction 



Figure 14.--Cab Side Window. 
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other city agencies, and area medical facilities. Firefighters were 
assigned to assist the NYCTA police in evacuating the passengers while the 
EMS personnel treated the injured (see appendix G). There was no post crash 
fire. 

The train 428 operator sustained a broken right leg and the train 3A 
conductor sustained a fractured skull. Other persons sustained contusions, 
primarily to their heads, arms, and/or upper torsos. 

A post-accident critique of the emergency response was conducted by the 
NYCFD, New York City Transit Police (NYCTP), and the NYCTA. A review of the 
NYCTA's request for assistance (report number IRT009) was conducted and the 
response and activities of the involved agencies were examined. The agencies 
involved were satisfied that the onscene rescue activities were conducted in 
an efficient manner and were in accordance with established NYCFD guidelines 
NYCFD Circular No. 207 "Operations on Track Areas of Subway System and 
Railroads" which was issued on March 17, 1980. 

The critique examined response time, manpower requirements, coordination 
between city agencies, special problems encountered in subway accident 
situations, and the adequacy of medical support. It was also the consensus 
of the critique committee that the response plan was adequate as a guideline 
in handling the emergency. 

Tests and Research 

An examination of the jumper wire between the transformer and the relay 
for signal circuit number 204 confirmed that it was the type of wire used by 
the NYCTA for wiring signal circuits and was standard wiring furnished to 
signal maintainers to make repairs to the signal system. The eyelets on each 
end of the jumper wire were also standard equipment furnished to signal 
maintainers. 

Examination of the derailment marks indicated that train 3A had been 
pushed forward 150 feet from the rear end collision. 

The operator of train 428 stated the brakes of his train had functioned 
properly. A test following the accident found the brakes functioned as 
designed. 

Sight distance tests were conducted at the accident site using similar 
train equipment. The test train operator's first view of the rear car of a 
standing train 3A on track 1 could be seen at a distance of 225 feet. 

Braking tests were conducted at the site of the accident to determine 
the braking and stopping distances. Radar guns were used at the entrance to 
the station and at the point of impact to determine speeds. In one test, the 
test train operator was instructed to proceed into 103rd Street Station 
"normally." The operator shut the power off and began to brake at the 18 mph 
sign. The train was traveling at 26.5 mph when train 3A could first be seen. 
The brake handle was immediately placed in the emergency position and the 
train stopped 45 feet short of the collision point. 
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In another test the operator was instructed not to take any action at 
the 18 mph sign and to proceed into the station; the train entered the 
station at 35 mph and at first view of standing train 3A, the brakes were 
placed in emergency. The train passed the point of collision at a speed of 
21 mph and stopped 110 feet beyond the point of collision. 

In another test the operator was instructed to take action at the 18 mph 
speed sign consistent with "normal" train operation. The operator again shut 
the power off, began to brake and the train entered the station at 28 mph. 
The operator was told not to apply the emergency brakes until the full view 
of the rear car of the train 3A came into view. The brakes were then 
applied in emergency by the operator at a speed of 27.3 mph and came to a 
stop 3 feet beyond the point of collision. 

During the test the test train operator, based on radar gun readings, 
consistently underestimated the speed of the train, at times by as much as 
15 mph. 

Other Information 

A rear-end collision occurred on the NYCTA on October 5, 1981, when 
subway train FR/207 struck the rear of a revenue collector train at the 207th 
Street station in Brooklyn, New York. Following that accident it was found 
that a signal department employee had made a temporary repair to correct an 
open wire condition. The temporary repair caused the system to function so 
that it would not detect the presence of that revenue collector train and the 
signal system would not shunt the signal circuit to cause the signal to 
indicate stop. This temporary repair to the signal system went undetected 
for more than 13 months even though the signal circuit had received 11 
maintenance servicings and was inspected twice. 

Following that accident the Safety Board issued Safety Recommendation 
R-82-105 asking that NYCTA: 

Establish a procedure for scheduling and making permanent 
repairs within an established minimum time after temporary 
repairs have been made on signal circuits. 

NYCTA responded to this recommendation on February 17, 1983, stating 
that the NYCTA's Maintenance-of-Way Department issued directive no. 82-68 on 
November 12, 1982, requiring signal maintainers to immediately notify their 
supervisor whenever they make changes or repairs to signal circuits. The 
directive further required that a signal supervisor would inspect and test 
the signal circuit to ensure that it was operating properly as well as issue 
an "A" priority work order for permanent changes or repairs to be made. 
NYCTA management further advised that work on "A" priority orders is 
generally completed within 30 days. Based on the NYCTA response the Safety 
Board placed Safety Recommendation R-82-105 in a "Closed—Acceptable Action" 
status on June 13, 1983. 
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ANALYSIS 

According Lo the operator of train 428, he had lowered his (perceived) 
train speed from about 35 mph to about 18 mph as he entered the station 
prepared to stop. He had not slowed his train prior to that because he was 
unaware that a train was in the station. The operator had received clear 
signals into the station because both negative wires for circuit 204 were 
broken and the fail safe protection of the aulomatic block signal had been 
nullified by the jumper wire (installed after the negative relay wire for 
track circuit 204 broke) from the transformer to the relay of track circuit 
204. Further, he had not been advised by anyone in the dispatching system 
that the revenue collector train was ahead of him. The operator stated that 
as he entered the station and he saw a train standing about 2-car lengths 
ahead, put the brakes in emergency but was unable to stop before striking the 
standing train. 

However, the sight distance tests performed after the accident 
demonstrated that the train could be seen about 4-car 1engths ahead. 
Further, the brake tests demonstrated that if the train were traveling at a 
speed of 26.5 mph, with the brakes placed in emergency when the standing 
train could first be seen, the braking train could be stopped short of a 
collision. In fact, the results of these tests indicate that had the 
operator reacted to the posted "18" sign consistent with "normal" train 
operations, he could have stopped the train only 3 feet past the point of 
collision, even if he did not place the brakes in emergency until he saw the 
full view of the rear oP train 3A; this would have significantly reduced the 
severity of the accident. 

The Safety Board concludes that although the train operator had not been 
warned by the signal system that train 3A was standing in the station at 
103rd Street, the accident may not have occurred or could have been mitigated 
had the operator reduced the speed of this train as he entered the station to 
his perceived 18 mph and applied the brakes at the earliest opportunity. 

There are several possible reasons that the operator may not have acted 
in time to prevent the collision. Because of the apparent confusion and 
uncertainty of NYC1A supervisors over the meaning of the 18 sign posted north 
of the 103rd Street Station, the supervisors were probably not enforcing 
compliance with the speed sign, and therefore the operator may not have taken 
any action to slow his train (by removing power and beginning to brake) at 
the sign. Further, because he had no warning that a train was standing in 
the station, the operator believed he had the entire station in which to stop 
his train. (The stopping distance tests already demonstrated that the train 
could have been safety stopped within the station if there had been no other 
train in the station even if no effort had been made to slow the train at the 
18 sign.) Also the operator stated that he was looking for a repeater signal 
on the left and thus may not have seen the standing train as soon as it 
became visible. Finally, because the operator was not wearing his corrective 
eye glasses, his vision was not what it should have been to operate a train 
in accordance with the NYCTA requirements. However, there is no evidence 
that this caused the operator to see the standing train significantly later 
than he would have if he had been wearing his corrective glasses. 
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Based on the stopping distance tests and the fact that train 428 pushed 
train 3A 150 feet past the point of impact, the Safety Board believes that 
train 428 entered the station at a. speed of 35 mph and struck the standing 
train at a speed of 26 mph or more and that the operator was unaware of how 
fast his train was traveling because he had no reasonable means to determine 
his speed. 

Signals 
Although the fail safe protection was eliminated when the jumper wire 

was installed between the transformer and the relay, trains would still shunt 
the track and provide the required signal indication to protect a train with 
only one negative wire broken. Therefore, had the first broken wire been 
repaired when the work order was submitted in September 1987 this accident 
probably would not have occurred. But, because the broken wire remained 
unrepaired and the jumper wire remained in place when the second wire broke 
(sometime after the shunt test was performed on February 9, 1989), the signal 
system was unable to detect the presence of a train. 

It appears the NYCTA had not continued the program it established to 
promptly schedule permanent repairs in response to Safety Recommendation 
R-82-105 following the 1981 collision of a passenger train with a revenue 
collector train. Two work orders had been issued for permanent repairs to 
the circuit involved in this accident, one dated 12 months prior to the 
accident and the other 17 months prior to the accident. Also, 199 Priority 
"A" work orders to repair broken track wires in the signal system were 
outstanding at the time of this accident. If NYCTA had been following a 
program to make permanent repairs of "A" Priority work orders within 30 days 
this accident would not have occurred. 

An additional safety recommendation R-82-106 was also issued to the 
NYCTA following the October 5, 1981, accident: 

Establish a training program for signal department employees 
performing inspection and testing signal circuits to give them 
a thorough understanding of proper signal circuit test 
procedures and principles. 

Recommendation R-82-106 was closed acceptable action by the Safety Board 
following the NYCTA response of February 17, 1983. A review of the training 
program for signal maintainers following this accident indicated that the 
program should have been sufficient to equip them to perform their duties. 
In fact, it appears that maintenance training was not an issue in this 
accident. In this accident someone understood the signal circuits well enough 
to install a jumper wire in the circuit, allowing the signal to clear. The 
Safety Board believes that some time in September 1987, a signal maintainer 
or signal supervisor was dispatched to 103rd Street because a signal would 
not clear, and found the broken track wire. Instead of making repairs as 
required by the NYCTA, the individual applied a jumper wire. 
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In addition to the failure to perform correct repairs, the reporting of 

failures and repairs was not performed. The lack of a log book entry 
suggests that the individual making the improper repair with a jumper wire 
knew it was not a proper repair and did not want to alert anyone that 
correct repairs had not been performed. The Safety Board believes this 
unsuitable repair may have been done for expediency to keep trains running on 
time, and because of the small window of time available for a signal 
maintainer to perform the correct repairs and testing of the system in rush 
hour traffic. The lack of any unusual occurrence report indicating a signal 
failure at the time the first wire broke is also a failure to adhere to the 
reporting requirements of the NYCTA. 

The repeated use by signal personnel of jumper wires in the circuits, 
the lack of log book entries, the absence of signal failure reports, and the 
199 outstanding work orders for broken track wires in the signal system 
indicate that NYCTA management was not providing sufficient oversight of its 
signal department employees. 

The Safety Board recognizes that there are times when it may be 
necessary to use jumper wires for repairing a signal circuit, such as 
replacing a fuse, and thus the NYCTA position prohibiting the use of jumper 
wires may not be realistic. Because the jumper wire was made of standard 
material furnished to signal maintainers to make repairs to the system and 
because it was tucked away in the signal circuit rack it was difficult to 
detect the jumper wire when making visual inspections. Following this 
accident, several rail carriers indicated to the Safety Board that they 
recogni ze the need for jumper wires for certain applications, but require 
that the jumper wire be made from a wire of a different color from their 
standard wire (many use red) so that if left in place, it will be readily 
visible to anyone checking the system. These rail carriers also indicated 
that the use of a jumper wire is allowed only after a signal maintainer 
receives permission from supervision and proper safeguards are taken. 
Subsequent to this accident, the Safety Board has been advised by NYCTA 
management that jumper wires, yellow in color, are approved for use. However, 
the jumper wire found in place following this accident apparently had been 
used to avoid doing proper repairs. Signal maintenance personnel could 
easily make such a jumper wire from the material furnished to them and 
install it just as the one in this accident had been. The Safety Board 
believes that the NYCTA must immediately instruct signal department employees 
of the extreme danger of wiring a signal circuit in such a manner, and 
monitor the activities of signal personnel to prevent such a situation from 
occurring again. 

Method of Operation 

The Safety Board is concerned about the improper speed sign posted north 
of the 103rd street station (the yellow and black colors reversed from what 
is required by NYCTA rules), and the general lack of understanding as to why 
this sign was posted at that location. The Safety Board is even more 
concerned as it has learned during the course of this investigation that 
this was not an isolated situation. Over the years, there has been neither 
consistency in the reason and intent for posting signs nor consisting in the 
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design and color of signs posted. As a result, these signs are often not 
understood. The Safety Board recognizes that the NYCTA has established a 
committee to review the posting of signs to determine their purpose and 
correct display and to develop a uniform system of signs for the subway but 
the Safety Board remains concerned because it believes that this problem grew 
out of an inconsistent practice by the NTCTA of enforcement of it's operating 
rules over many years. The Safety Board encourages NYCTA management to 
speedily conclude this study, develop standards, install signs in accordance 
with the standard, and instruct employees in the intent of and response to 
each type of sign. 

The 428 train was continually closing the gap with train 3A ahead. 
During this investigation it was determined that a subway train making a 
normal station stop is in the station about 90 seconds, but a revenue 
collector train like 3A is in each station about 5 minutes. Because the 
revenue collector train is not scheduled, the operator of train 428 was not 
aware of the train or that his train was closing the gap between the two 
trains. He did not expect to find a train standing in the 103rd Street 
Station and probably was prepared to enter the station normally to make the 
scheduled station stop. The train dispatcher at Times Square tower knew that 
train 428 would be closing the gap with train 3A and intended to switch train 
3A off track 1 at Times Square to avoid delay to train 428. However, the 
trains did not reach that point before the collision. The train dispatcher 
at Times Square did not have any radio communication with either train prior 
to the accident, and did not have a display of the signal indications for 
103rd Street Station. The console dispatchers in command center did not have 
any radio communication with either train nor did they have at their location 
any indication of the signals displayed in the field. The need for security 
of revenue col 1ector trai ns 1 s recogni zed by the Safety Board, but it 
believes the need to maintain train separation required for passenger safety 
is of greater importance. The Safety Board believes that the operator of 
train 428 should have been advised before departing the originating terminal 
that train 3A had been placed on the line ahead. The alteration of the signal 
system removed the necessary warning and there was no reliable back up to 
warn the operator of the standing train. The Safety Board believes that the 
NYCTA must review the events of this accident and develop the necessary 
protection to prevent trains from closing and striking. 

The operator of train 428 estimated the speed of his train as he entered 
the 103rd Street station to be about 18 mph. The lack of speed indicators 
and the best guess method for speed does not provide a sufficiently accurate 
means for operators to determine the speed of their trains. The NYCTA has a 
very complex system of switches and crossovers. Further, many maintenance 
people need to be around the tracks. Speed restrictions must be enforced to 
protect train movements and workmen along the tracks. During the post-
accident testing the train operator on the test train consistently 
underestimated the speed of the train. The Safety Board believes, based on 
the post-accident testing, that train 428 entered the station at speeds well 
in excess of posted speed, in part, because the operator had no reasonable 
means to determine his speed. Speed indicators are needed to allow train 
operators to properly control the speed of their trains. The Safety Board 
believes that the NYCTA is aware of the difficulties of controlling speed 
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without speed indicators, but NYCTA has not taken sufficient action to 
address the problem. lhe infrequent use of radar guns to perform speed 
checks by supervision responsible for train operations and the failure to 
train operators to use time and distance to determine speed are indications 
that the NYCTA may not have recognized the importance of this problem. 

Crewmember Information 

The Safety Board is also concerned that the train operator was not 
wearing corrective glasses and may have been wearing contact lenses which did 
not correct his problem with vision. Although this may not have contributed 
to the accident, contact lenses are prohibited for operating employees and 
yet there is no method in place on NYCTA to alert supervision that an 
operating employee is required to wear corrective glasses while on duty. 
Therefore, the operator of train 428 was allowed to operate trains for some 
period of time with contact lenses. The Safety Board believes that the NYCTA 
needs to provide operations supervisors sufficient information to check its 
employees for'compliance with operating rules. When a supervisor receives a 
form indicating a check ride is needed on a train operator it should indicate 
if the operator is required to wear corrective glasses. 

It has not been possible for the Safety Board to determine just how 
long the operator had not been using the required corrective glasses, because 
the NYCTA could not produce a record of the physical examination that was 
required to be taken by the train operator for promotion from conductor. It 
is al so possible that the train operator was promoted without a physical 
examination as no record of an examination could be found. This is another 
indication that NYCTA management oversight is not adequate to detect 
noncompliance with its rules. There must also be a sufficient review 
process in the system to determine that each operating employee receives 
required physical examinations. 

Survival Factors 

The emergency response was performed in accordance with the Emergency 
Plan developed by the NYCTA and NYCFD. The response was timely and adequate 
for this accident. 

This accident demonstrates that with any deformation to the front end of 
the car, the door of the train operator's cab cannot be opened. The window 
on the cab side of the car is small and does not open for its full length; 
this created a problem in evacuating the train by the train operator. The 
NYCTA should evaluate the door design for the operator's cab so that in the 
event of an accident the door can be opened or removed. The NYCTA should 
also consider the desirability of designing the cab window with a pull-out 
strip so that the window can be removed quickly in the event of an accident. 

The NYCTA should also consider that in an accident it is possible that 
the crewmembers may become incapacitated and not be able to open the side 
doors for emergency passenger evacuation and provide instructions inside each 
car on the proper manner to open the doors manually and exit safely. 
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CONCLUSIONS 
ndings 

1. Train 428 entered the 103rd Street Station without the train 
operator knowing that train 3A was standing in the station because 
no one had advised him of train 3A's existence nor was train 3A 
shown on the timetable. 

2. The operator of train 428 entered the 103rd Street Station at a 
speed in excess of the posted speed of 18 mph, because, in part, no 
reliable means had been provided to determine actual speed. 

3. Improper repairs of signal circuit 204 had been made using a jumper 
wire because of expediency; with the jumper cable in place and two 
broken circuit wires, the signal at the entrance to 103rd Street 
Station displayed a false clear signal indication to the operator 
of train 428 entering the station when train 3A was occupying the 
circuit. 

4. NYCTA management had not enforced compliance with an NYCTA order 
that required an "A" priority work order be completed within 
30 days and signal circuit 204 went unrepaired for 17 months until 
the accident occurred. 

5. Because no reports had been made when the first wire broke and the 
jumper wire was applied, no follow-up inspection was made to 
determine if proper repairs had been made. 

6. The operator of train 428 operated trains without corrective 
glasses as required by NYCTA Medical Department and may have been 
wearing contact lenses in violation of NYCTA rules and yet NYCTA 
supervisors are not furnished information about employees who are 
required to wear corrective glasses when operating trains. 

7. NYCTA management oversight was inadequate in that it did not 
correct the improperly displayed speed signs, allowed the operator 
to be promoted without a record of a physical examination, failed 
to have the signal system repaired promptly or correctly and did 
not enforce its own operating rules. 

8. The design of the cab door and the deformation of the front end of 
the car prevented the train operator from exiting the car through 
the cab door. 

9. The initial notification of the accident was communicated to the 
New York City Transit Authority communications center, by the 
operator of train number 428 and the New York City Transit police 
officer, in a timely manner. 
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10. The evacuation of passengers onto the 103rd Street station 
platform from the train number 428 was conducted in an orderly 
manner by the conductor and other NYCTA employees who were at the 
103rd Street Station. 

11. The emergency response by the New York Fire Department, the 
New York City Transit Pol ice, and the New York City Transit 
Authority Train Trouble Control Personnel was adequate and timely. 

12. The New York City Fire Department subway and railroad disaster 
plan adequately addressed the mission requirements of public safety 
agencies involved in this accident. 

Probable Cause 

The National Transportation Safety Board determines that the probable 
cause of this accident was the improper application of a jumper wire in the 
signal circuit. Contributing to the cause of this accident was the failure 
of NYCTA management to require proper repairs to the signal circuit in a 
timely manner. Contributing to the severity of the accident was the 
operation of train 428 into the 103rd Street Station at a speed in excess of 
the posted speed, in part, as a result of the failure of the NYCTA management 
to furnish a reasonable means for operators to determine speed. 

RECOMMENDATIONS 

As a result of this accident investigation, the National Transportation 
Safety Board made the following recommendations to the New York City Transit 
Authority: 

Provide speed indicators on each car in service on the system 
to allow train operators the ability to properly determine 
speed. (Class II, Priority Action) (R-90-2) 

Establish a procedure to notify train operators before leaving 
the originating terminal when an extra train is placed in 
front of their train. (Class II, Priority Action) (R-90-3) 

Conduct random testing, using radar guns, of train speed, 
with special emphasis given to those locations where speed 
restrictions are in effect. (Class II, Priority Action) 
(R-90-4) 

Redesign cab doors and provide a removable strip to enable 
removal of cab window to provide an escape route for train 
operators. (Class II, Priority Action) (R-90-5) 

Provide procedures for use and reporting of jumper wires in 
the signal system. (Class II, Priority Action) (R-90-6) 
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Establish a procedure for supervisors to determine when making 
ride checks if the train operator is required to wear 
corrective glasses. (Class II, Priority Action) (R-90-7) 

Install emergency evacuation placards on all New York City 
Transit Authority passenger train cars. (Class II, Priority 
Action) (R-90-8) 

Conspicuously post emergency procedures for opening side 
passenger doors adjacent to each set of doors on all passenger 
cars. (Class II, Priority Action) (R-90-9) 

Establish audit procedures to determine that signal 
maintainers and signal supervisors are properly 1ogging any 
activity involving the signal system. (Class II, Priority 
Action) (R-90-10) 

Establish procedures to require that physical examinations are 
given when required by NYCTA rules. (Class II, Priority 
Action) (R-90-11) 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s/ James L. Kolstad 
Chairman 

/s/ Susan M. Coughlin 
Acting Vice Chairman 

/s/ Jim Burnett 
Member 

/s/ John K. Lauber 
Member 

Adopted: March 13, 1990 
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APPENDIXES 

APPENDIX A 

INVESTIGATION 

The National Transportation Safety Board was notified at 7 a.m., eastern 
standard time, on March 10, 1989, of a rear-end collision of two New York 
City Transit Authority subway trains. The investigator-in-charge and other 
members of the investigative team were dispatched from the Washington, D.C. 
office and field offices in New York City, New York, Atlanta, Georgia, and 
Los Angeles, California. Investigative groups were established for 
engineering, signals, mechanical, operations, human performance, and survival 
factors. 

The Safety Board appointed parties the following parties and were 
assisted in the investigation by the New york City Transit Authority and the 
New York State Public Transportation Safety Board. 



i\mmux n 

\>\ ksowui i informai iom 

Operator of train 42 Vincent 0. Davis {li) was employed i>y the NYCTA on 
March 12, 1984. He was hired for the position of conductor. During his 
training as a conductor he was qualified by NYC1A over several track areas 
and scored 82 on his Final examination of the operating rules. He worked as 
a conductor on the 1/5RT line For a year. 

In the fall of 1987, he was promoted to irain operator. He completed 
the NYCTA training program and passed the practical and oral examinations for 
yard train operator on October 7, 198/. in his practical examination, he was 
rated "satisfactory" to "very good'1 in all 13 areas tested. On his written 
examination his grade score was 90. 

In the spring of 1988, he received additional training and instructions 
and qual i f ied for passenger train serv ice on Ju Iy 7, \988. He was first 
assigned to the exira board and worked different lines at varying times. For 
six weeks prior to the accident, he had been assigned to a regular schedule 
operating post-midnight passenger [rains on the 1/IRI line. 

Train operator Uavis' personneI record indicated that he "must wear 
glasses with corrective lenses while cm duty." The record also indicates 
that he has been disciplined by the NYCTA for rule infractions / times. Four 
of the rule infractions resulted from iakiny sick clays without submitting the 
proper doctor's certification upon return to duty. He has not been 
disciplined for operational profeduros since becoming an operator and has 
never been cited for a speed violation. 
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APPENDIX C 

NYCTA OPERATING RULES 105 THRU 108 

(c) They muot make a personal , weekly, physical In­
spection of their yards and compile © wr i t ten inventory 
of the cars actually therein at the time of eueh inspection. 

(f) They must repor t p rompt ly any defects in ea r s , 
tracks, s ignals and other equipment which may eausa t rou­
ble or interfere with the akfe and expedit ious movements 
of t ra ins They must repor t all "out ef oerviee" earo oad 
fcheir movements 

(g) They must keep records of all absen t employeea and 
of other employees who fill their pieces and ©f the time 
worked and must submit auch records daily to the Assis­
t an t General Super intendent , Kapid T r a n s i t Operataona, 
aa may be required 

(h) They must eooperate with the Cap Maintenance 
Depar tmen t to facil i tate the movement of ears to and 
from inspection shops and must be extremely vigi lant to 
prevent cara requir ing repai rs from being placed in reve­
nue operat ion 

( i ) They must qualify to opera te and, upon pueh snai l -
flcation, must operate, when directed, inter locking p lan ts 
and control points within the limits of the section &&aiffn©d 
to them 

(j) They may be required to hook down s top a r m s and 
flag t ra ins in emergenci&a to expedite t r a in Berries 

ASSISTANT tuAm m$?hv&mm 
Bale J&5. 

(a) Assistant t ram dispatchers will report to t ra inmasters , 
train dispatchers and y a r d a a s t e r e 

(b) They have charge of the erewing ©f t r a ins and 
mus t keep Tra in Regis ter Sheets on ^ h i e h they will Bote 
the t ime of ar r iva l and depa r tu re of all t r a ins , the ca r 
numbers , the names of the motormen and conductors and 
such additional information for submission to the super­
intendent a s m a y be required They m u s t also en te r on 
Tmin EegiBter Sheets the names of motormen and eon-
doetara pu t t ing t r a ins into, and laying t r a in s a p from, 
B e m e e 

(e) When neeeoeary, they trill r egu la te the in tervals ef 
tr&irtB aa traffic requires and keep g a p ehesta on r^hich 
they will note the t ime of arr ival and depa r tu re and, when 
possible, the leading ear number of all t r a ins . They will 
submit any resul t ing changed in in te rva ls to the Desk 
T r a i n m a s t e r ©r ©ther super ior a s s a y fee s : «guimi 

(d ) They will repor t to the t r a in d ispa tcher daily & e 
Bames and pass numbers ef oJl ab&ent motormen and con­
ductors and of the employees who have been eubstifctitod 
for each absentee/* 

(e ) They mos t proper ly record all c a r t r i p s @a & e p m -
ceribed forma 

(f) They muot qualify to opera te and, opoa eaeh efl&li-
Sieation, m u s t opera te , when di reeUd, in tsr feekuig p W t e 
and control points within the l imits of the section assigned 
t§ fcbem 
(u) They may hs r a q n i r ^ fe© hook down ot©p nrmo eat? 

fcy&ias in emergeaeiea t£ expsdi te fcraia mrvisQ 

Bate m. 
(a ) Motorsaea will report ft© Sralfl dispatehefo, yw4-

masters and assistant &ain ^hpate t iera ; ia gdditioa, She? 

121 
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are subject to order* from trainmasters and ..iotormen 
instructors 

(b) THEY MUST TAKE EVER* PRECAUTION FOR 
Trr£ SAFETY OF THEIR TRAINS AND PASSENGERS 
WHEN A TRAIN IS IN MOTION THE RESPONSIB1L-
ITY FOR SAFE RUNNING RESTS ENTIRELY UPON 
THE MOTORMAN NO COLLISIONS WILL BE EX­
CUSED 

<c) They are under the order* of the conductor in re­
gard to start ing, slopping and general operation of the 
train between terminals, but they shall not obey any order 
that may endanger the a&fet) of the train or passengers 
or which may involve a violation of the rules 

(d) They must never leave their trains en route, ex­
cept in an emergenc>; in such case the) must first secure 
the train against moving 

(c) While en route they musl keep a constant look-out 
to observe the position of all switches and signals If a 
route is set up for other than scheduled line, they must 
bring their tram to an immediate stop and report to the 
towerman or to the Desk Trainmaster, stating the circum­
stances, and must not s u n their train until satisfied that 
it is safe to do so If a route is established from express 
to local track, they must accept such route and proceed 
without further orders. P R O V I D E D SAID R O U T E 
D O E S N O T D I V E R T T H E M FROM T H E I R S C H E D ­
U L E D L I N E They must, when running on other than 
their normal track, upon arrival at a subsequent interlock­
ing equipped with a toute request device, operate route 
request button or use troute request telephone to communi­
cate with towerman to return to their normal track If, 
after a route request button is used, the alternate route 
continues to be displayed, they must accept said route, 
P R O V I D E D SAID R O U T E P E R M I T S T H E M T O 
C O N T I N U F ON T H F I R S C H E D U L E D L I N E A N D 
T O R E T U R N T O T H E I R N O R M A L TRACK A T A 
S U B S E Q U E N T I N T E R L O C K I N G 

<f) They must not rely on information from anyone i s 
to the time interval between their train and the one ahead 
as the preceding train may have stopped just after pass­
ing out of l ight They must govern themselves strictly 
in accordance with the rules at all times 

(g) At any time when passing a fixed signal indicating 
proceed, prepared to stop a t next signal, motonnen must 
govern the speed of their t rains so that there is no possi­
bility of their n i n n i n g p a s t the next signal, should tha t 
signal indicate STOP They must reduce speed to conform 
with Slow Signs and other instructions before reaching 
curves and continue at the prescribed speed until the entire 
train has rounded the curve Motormen must approach all 
STOP signals, t rains ahead, junctions and terminals with 
their t rains under full control 

(h) They must regulate the movement of the train, a s 
nearly as possible, to a uniform speed on all pa r t s of the 
road, except as prescribed around curves or over switches 
THEY MUST COAST AS MUCH AS POSSIBLE CON­
SISTENT WITH MAINTAINING SCHEDULE TIME. 

(i) They must not run ahead of schedule time unless 
ordered so to do by proper authority When a train leaves 
a terminal late or when an excess interval separates it 
from the train ahead, motormen will endeavor to econo­
mise time to close the gap, PROVIDED THIS CAN BE 
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DONE WITH SAFETY Reckless running Is strictly for­
bidden 

<j) They must see that there is always sufficient air 
in reservoir and brake pipe The air gauge must be care­
fully examined in every instance before s tar t ing a train, 
rounding curves, descending grades, approaching signals or 
other trains and before materially increasing speed 

(k) Should train trouble develop en route, motormen 
must immediately notify the Desk Trainmaster, giving 
name, location, destination, the interval represented and 
the nature of the trouble 

(1) If, a t any time, electric brake trouble occurs and 
motormen are compelled to operate pneumatically, they 
must bear in mind that a train cannot be stopped as quick­
ly as with the electro-pneumatic brake ana must handle 
their trains accordingly 

(m) The) must observe station car stop signs and 
must stop the first car of a train of designated length 
opposite the proper sign 

(n) They must be careful not to overrun station plat­
forms Should this happen, however, they must give the 
prescribed signal and wait for the prescribed signal from 
the conductor before proceeding Should they make a 
short stop at s station for any cause, they must give 
the prescribed signal and must wait for the prescribed 
signal from the conductor before pulling up to the proper 
station car stop sign 

(o) UNDER NO CIRCUMSTANCES SHALL A MO­
TORMAN BACK A TRAIN IF HE HAS OVERRUN A 
STATION PLATFORM 

(p) They must use care in s tar t ing and stopping their 
trains to svoid sudden jerking 

(q> They must see that on the front end of the t ra in 
the safety chain is in position, the storm door closed and 
locked and the proper end destination and route signs, 
marker and running lights are illuminated and displayed 
They must also see that the proper side destination signs 
are illuminated When the t rair has arrived a t the turn­
ing track and is stopped, said lights must be changed to 
display BED 

( r ) Opon observing a person in or around the tracks, 
they must sound their whistles or horns and not pass such 
person until he is in the clear and has given a proper 
proceed signal 

(s) In all cases where a train comes to an andeeired 
emergency stop and the motorman knows tha t a fixed 
signal is not involved, he must, after properly securing 
his train, make an inspection of the roadway on both 
aides of the train, where possible, to determine whether 
the emergency stop resulted from some obstruction on the 
roadway He must, in addition, walk a sufficient distance 
behind his train, to t ry to determine the exact location 
and cause of the emergency application of the brakes 

( t ) They must familiarize themselves with destination 
and route signs, markers and signals on cars and with 
the general and special rules and regulations governing 
the operation of trains. 

(u) They must not move a train a t any point without 
first knowing tha t the train has sufficient Drakes working 
properly. 

(v) At all times they must be extremely vigilant to 
observe that switches and signals a re operating properly 
and particularly during cold and stormy weather 
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to avoid damage to the equipment and, it all times, mut t 
be e*treme!> vigilant to DDscnf that i»itches and signals 
are operating proper)) 

( « ) Molormen assigned to road « n ice must be on 
their trains at least t*o (2) minutes before their ached 
uled departure time from terminals with al) train identifi­
cation equipment and other fixtures property displayed and 
in place 

CONDUCTORS ASSIGNED TO TRAIN SERVICE 

Rule 107 

(a) Conductor! assigned to train lervice will report to 
train dispatchers y*rdm*steri and assistant train dispateh-
ers in addition thry irt subject to orders from trainmasters 
and motormen instructors 

(b) They have charge of trains and are responsible for 
the safety, regularity and proper care and condition of 
trains and men orders as they may gi\e, not conflicting 
with the rules and regulations or special instructions, must 
be obeyed 

<c> THEY MUST TAKE EVER* PRECAUTION FOR 
THE SAFETY OF THEIR TRAINS AND PASSENGERS 

(d) They are directly responsible for carrying out the 
rules and regulations and special instructions as they ap­
ply to the cars governed from their respective operating 
positions and, on all divisions, must, when the running 
time between two station* is five or more minute*, patrol 
the cars governed from their operating positions when 
the number of passengers in the train will permit 

(e) Conductors finding any defects in the cars of their 
trains mut t report aame promptly to the motorman there­
of and to the first road car inspector and train dispatcher 
available and must enter all defects on the Car Defect 
Sheet upon arrival at their terminals 

(f) They must familiarise themselves with the rules 
and regulations and special instructions governing motor-
men and the movement of trains ao that they may know 
that such rules, regulations and instructions are properly 
executed Should a motorman without authorisation fail 
to make a scheduled station atop, they must immediately 
operate an emergency valve and investigate the cause 
therefor 

(f) Conductors assigned to a secondary position are 
subject to the order* of the conductor in charge of the 
train to which they are assigned and must assist him in 
the performance of his duties 

(h) While en route they must never leave their train 
{except in eases of emergency) and will then be governed 
by subdivision (v) hereof until they have been property 
relieved. 

(i) They must know the markers of all trains designat­
ing claas and destination and must see that the proper 
tide destination and route signs are displayed on ail cars 
of the trains to which they are assigned. 

(J) They mast see that safety chains between adjacent 
cars are property in place while the train is in service At 
locations where they are required to mount steps, they 
most properly replace the safety chains as soon as they 
t*t down from the steps 

<kj They must a m t open tide doors until the t ra in 

124 

has come to a full stop and they know from careful ob­
servation that all such doors are abreast of the station 
platform 

(1) If, for any reason, some aide doors do not open, 
passengers must be given ample opportunity to detrain 
and entrain 

<m) Before closing the doors, they must afford passen­
gers an opportunity, to detrain and entrain Doors must 
not be closed until they have been fully open for a t least 
(10) seconds 

(n) In case a side door is out of order, the use of the 
door must be discontinued On all but R-type cars a sign 
reading, "THIS DOOR NOT WORKING" must be placed 
on the door 

(o) They atust be. alert to prevent the operation of, 
or interference with, car doors, at any point, by on-
authorixed persons 

(p) At stations where starting or holding light* are 
installed they must not close doors until such lights so 
indicate and then they must close doors promptly but 
with safety 

<q) They must keep doorways, aisles and passageway* 
clear of all obstructions 

( r ) Conductors assigned to lay-up trains must close 
all storm doors, windows and ventilators on such trains 

(s) If a passenger becomes disorderly, annoying or 
dangerous, such passenger must be asked to leave the 
train a t the next station Upon his refusal to do so, be 
must be ejected in compliance with Rule 27 

( t ) Conductors on all divisions must observe the door* 
of their t rains from their operating positions until they 
have reached the end of the station platform or until the 
train has moved a distance of three (3) car lengths, which­
ever distance is shorter Failure to comply with this sub­
division constitutes of itself a reason for charges of mis-
conduct and incompetence in accordance with Rule SS and 
is prima facie evidence of incompetence and misconduct 
in the performance of duties 

(a ) Train conductors must pay strict attention to the 
cleanliness of the cars of their trains and, without inter­
ference with the performance of their primary duties, 
must remove discarded newspapers and other large pieces 
of p i p e r therefrom depositing same in waste receptacles 
provided for this purpose 

(r)Before leaving their trains to descend to the train-
way or to r o onto a station platform, they must first 
open a conductor's emergency vaWe Upon their return 
they must reset the emergency valve and. when it is safe 
to proceed, pass the prescribed proceed buzzer signal to 
the motorman. 

(w) When It is necessary to set up a new door operat­
ing position, the train must be stopped in a station. The 
conductor must open a conductor's emergency valve at bis 
original operating position, pass one (1) long buzzer sig­
nal to the motorman, then proceed to the new operating 
position. At the new operating position be must first open 
a conductor's emergency valve and then set op the new 
operating position, BUT only after he has depressed the 
closing; caps, levers or buttons on both sides of the train, 
so that there is no danger of the doors' on the off-plat­
form side of the t rain opening He must then reset the 
conductor's emergency valve at the original position, 
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change the drum twitch, or drum switches, there, to func 
tion with the new operating position, and then return to 
the new operating position where he will reset the con 
ductor'e emergency v a h e and, when it is safe to proceed 
pass the prescribed proceed buner signal to the motor 
man 

(x) They must use the Public Address System, on oars 
»o equipped, to inform passengers of delays, in emergen 
cies and as required by special instructions 

(y) They must be on their trains at least two (21 
minutes before their scheduled departure time from t t r 
min&ls 

(x) Conductors assigned to duties A S handsw itchmen are 
responsible for the safe passage of trains over manually 
operated switches which must be proptrly secured Their 
duties require the closest attention—since any neglect maj 
cause serious accident—and must be performed in accord 
ance with the following: 

1 They must carefully examine the condition of all 
switches and promptly report any defects therein 

2 They must keep switches clear of snow and other 
obstructions 

3. When necessary the> must carry lighted lights 
in the performance of their duties so that their positions 
may be known to other employees 

4 They must familiarize themselves with horn, whis­
tle, hand and light signals 

5 When using switches at points not interlocked, 
they must see that the> are properly set and locked be­
fore allowing trains to pass over same and must not 
unlock or unlatch a switch until the entire train has 
passed They must be positive that switches are properly 
set and locked after use 

6 In the uncoupling of cars the signal to move must 
NOT be given until safety chains, safety gates, air 
hoses, electrical connections, e t c , have been discon­
nected and, where used, the coupling pin drawn The 
latter must always be drawn LAST In coupling cars, 
the draw bar connections must be made before any 
others 

7 They must see that air hoses not in use are secured 
in dummy couplings.and that jumpers not in use are 
hung upon racks and never left lying where they may 
be damaged 
(aa ) Conductors assigned to fare collection tricks are 

accountable for the collection of fares from all persona 
entering their trains, except those specifically authorised 
to ride free by Rule 24 

(ab) They must remit in the prescribed manner all 
monies, tokens, tickets, etc received through the medium 
of their fare boxes, money meters, or otherwise 

(ac) They must not deposit any fares or monies in fare 
boxes or money meters Fares must be deposited only by 
passengers 

(ad) They must change coins or bills in the denomina­
tion of two (2) dollars or less. They must return to the 
passengers the full change and/or tokens for coins or 
bills tendered to them for change They are not required 
to sell more than one (1) token per passenger at any time 
They must make each transaction without any discour­
tesy or any show of dissstisfaction 

(ae) Failure to comply in any respect with any of the 
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provisions of subdivisions (aa). (ab. (ac) or (ad> af thai 
rait will be docmad prima facia evidence of sanh and ring 
of revenue, 

(af) Should any person claiming the right to ride tr— 
fail to establish his or her identity aatiafactoriW, thay 
will endeavor to cause the arrest of such parson therefor 
and must thereafter submit s report of the c imuutaneas 
and a description of the individual 

CONDUCTORS ASSIGNED TO PLATFORM DUTY 
Rul 08 

t,kj Conductors atsijrned to platform doty will report to 
train dispatchers, yardmasters and assistant train dispatch­
ers; in addition, they are subject to orders from train masters 
and motormen instructors 

(b) They must render such assistance as is needed to 
maintain the scheduled movements of trains and must 
take such precautions a* are necessary to maintain order 
and to guard passengers against accident or annoyance. 

(e) They must announce in a carrying voice the class 
and destinations of approaching trains and must stand at 
ear doors when trains stop to see that passengers detrain 
and entrain as rapidly as possible consistent with safety 

(d) Just before the doors close the* most announce 
in a carrying voice, "WATCH THE DOORS. PLEASE" 
and pass the proper signal 

(e) They must carefully observe closing doors to pre­
vent passengers' being struck or clothing or package* of 
passengers being caught by same. 

(f) They must prevent anyone from entering upon or 
crossing the tracks from one platform to another or enter­
ing upon the cat-walks at the ends of stations, unless he 
be an official of the System or an employee In the dis­
charge of his duties or a person with a special permit 

(c) They must not leave their posts of duty until they 
are properly relieved except in emergency or to render 
assistance to passengers 

(h) If necessary to leave their posts of assignment to 
guard defective doors on a train or otherwise to ride a 
train or to assist in an emergency at their assigned sta­
tions or elsewhere, they must report the circumstances 
by telephone to the Desk Trainmaster or to the nearest 
train dispatcher at the first opportunity They sure sot, 
however, permitted to perform the duties of the conductor 
of any train they may be called upon to ride unless they 
are properly qualified. 

(i) Conductors assigned to platform duty must pay strict 
attention to the cleanliness of the stst-'oa platform to 
which they are assigned and, without int. erenee with the 
performance of their primary duties, r -st rssaore dis­
carded newspaper* and other large pieces of paper there­
from, depositing asms In waste receptacles provided for 
this purpose 

TOWIRMEN 
Stole 109 

(a) Towermen wSI report to trainmasters; in addition, 
they arc subject to orders from train dispatchers, yardmas­
ters and assistant train dispatchers. 
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E3 1 rî ra LLO US i£3 MSB. tea (S3 ysa IE3 GOT 

m aa eaj tEcsu tart EU NT re re O C3 D fca fa 
S3 

£31 CU E3 E3> E3 E3 E3I 
ta s: TO 13 13 E) cs< (3 ca £33 ES ES3 ES< EJ3 is LO> I a 80 M ra O ea IS. GS E£3 133 B3 IS? £13 (23 8B E3 TA «t ta TO (3> E3 (33 Ea tZ! EB C3 ESa E3J SO E S i E> 

SB *a e< t«i [31 taa esa E0 £S3 IS) 123 aw tS ^ BS B9 EB 

M K J (S3 EC E2J ira EB EU ea E 3 IS) ED rat' ss £Sf aa ajai S3 
EL ISJ 131 ES- W Ba HSS 633 C3 SS Ba ca BO i E3 » tt» BB no E3 EB S3 01 na S3J t3U J® SB S3 E3 Ofaj Bi 
Hi £91 KB KS 133 B3- B ? M> 1S« GO 8 9 &s sa 1 IU 
TN 

kra 94 B3 [SJ. T?2& £&> 8» Btf ua US 13; »t M 0 1 taj &&• £t? 13*4 HX BS IS) li« SI MA ISJ taa L Rl 
SB lea ca 10 ESS E3J> EM BM MM 113 ES9 SB E3 su sa M Q>3i Hi 
& an 1S1 US BB> 

X1M \M 
til' ES3 sa 1 Si EU Ha HS I M N& E3> S£3 

SW 1:6. I eg S3 "«(^, pa ' G3> TA 

ea » tea/ ISS IS BB 1W US tag IBS e*« ea ea !E3 13 o HS» la cssi £3 
El no nil OS­ is* eai £3. «» I S IS r?« 09 IS) o a M E3> 

(It) £TS£31£I IsaSHI TEOJK 

LMA EIA. ssai t>t E » - S < sa M tss 

SJ ̂ 3 BiSa (SET 
to M » ra E3 £ 3 e? o « B a es a a J? M E3I SA 

e 
A P 0 B V P e cr w B & P P B 

E 1 ESP •Cf IB3 
^3 

UEI tESS U3St SB" tE3 isa tea ira ta i 
E3E 'I 

El csa 
TAR. IKS' ^ » 

Eg BP 03 r» E3 03 [3 t3 SI S 3 {3 ta ta C3 CJB 1UB D35- EPB» E3i JJ2 B» E> i * t« ta ta Eft S3 (3 
E3> o> EJ S» B> (31 ta ta E3 M ES> SI M a E3 CSS > ts t3E> EEi 13 IS O 83 EB E3 13 E3 ra 0 M D» ZA da) 13 

es* I© ts> o tB (51 IS ta )3i Ea E3s EH o E3 tsu & IC 
M- (S> 13 B! SJ F3 E3 £3 E3 sa tHh 63 E3 El o EKB M 

EJ* 
M> E> E3 O K7 Ea ta E3 ta ^ 633 Ea CJ E3 E> C3» CB. E> S3 E3 IS EJ E> ca o E3 63 (B» CA Ea 

E3 
Z3 

C3 tr> ES> EJ E» E J 15) DI £3 E3 C3 ea 
CZ) 

la Q 
A 

ta E> E» e> Ea O O O C3 G3 & O o ©i 
^ G3 M 

o A 
G> E3» E5i E> E3 O O O et a <3 eg S3 i s S3 E3 Ea 

E3 ED E3> O G) GJ O CD £3 ? ^ 9 Î Ĵ a 
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APPENDIX E 

TRAIN OPERATOR CHECK RIDE FORM 

^TJ^o^^L, OPERATION CHECK LIST 
TRAIN OPERATION 

REPORTED BY . TTOE 

INSPECTtON OATE T I M E . 

DIVISION LINF DWECTION CAR #. 

NAME P A S S TITLE 

REMARKS 

MARK WITH APPROPRIATE C O D E 
(S) Satfrfacuxy 
(U) Unaahetactory 
(R) Ratnatruct On Own Tirm 

C O N D U C T O R CODE M O T O R M A N 

Uniform 

Appearance 

Attitude 

Boarding Train At Tarminal 

Correct Side Dwt Stgm 

U M ot PuWc AodfeM 

Door Oparalion 

Obeervmg Platform 

Ptatform Duhes 

Ragging Outies 

Waanng Safety Gtasaas 

Other Safety Equipmanl 

UnMoffn 

Appearance 

Attitude 

Boarding Train A) Tarminal 

Comet End Signs fc Marker* 

Standing Brake Teat 

Roamg Tact 

Running Brake Tatt 

Judgement o* Spaad * Cutanea 

Speed Over Switches 

Spaad Entering Tarminals 

Reaction To Signals 

Proper Operation YercVLU Tracks 

Station Slops 

Overat Tram Control 

Ooatbng 

PLEASE MAKE ANY EXPLANATION OR REMARKS ON REVERSE SIDE Of CARD 

6»46«aH-aACK 
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F 

NYTCTA MEMORANDUM ON TWO CAR REVENUE COLLECTOR TRAINS 

to ft, Hawkins, D i r e y t r n 

w. Green, Assistant General Supta:inLenient, Production Bguipre5nt f T 

Si/O^cr 'IVJU CAR R E V g T J E COLLECTION C A g ^ C g g l S T 

Ihe primary rtiascuns for the development 
revenue collector trains w r e ; 

1) The I.B.T. 
cflrfi «v/»liable for motive power, 

2) Passenger cars not cpelting back to 
untijTB for A.M. service. 

Ibc first twu uar oonsi&t was put into 
January 20, 1986 on the #5 lira; workir iy out o f East 180th 
Street Yard on a daily basis*. Thie 
the ability o f a two uar consist to 
hills, and river tubes cm the X«R«T. 
on a daily basis* This test was 
March 31*t, 

all collectors on the I.R.T. 
a t w IMSX 

Shortly the*«aftar 
the DI and B2 
units. 

To my knowledge R.T.O. S i g n a l Towers have never r e p o r t e d a 
problem o f not being able identify til© two tsar consist 
cm the right-of-way. Please bare i n adnd that thsre arc 
several o t h e r vehicles that mjve across the uystm ma single 
u n i t s , and they also are easily identified in signal toasrs 
and on c i r c u i t * * . 
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APPENDIX G 

EMERGENCY RESPONSE 

NTSB Injury Table 

Injuries Crews 
No. 428 

Passengers 

Fatal 
Serious 
Minor 
None 
Total 

0 
o 
1 
1 
2 

3A No. 428 No. 3A 
0 0 0 0 
1 0 0 1 
1 38 0 40 
0 462 14 477 
2 500 14 518 

•This figure was based on an estimate of 500 passengers provided 
by the NYCTA. * 

AIS Injury Table 

Injury 

AIS-6 maximum injury, 
virtually unsurvivable 0 0 

AIS-5 critical 0 0 
AIS-4 severe 0 0 
AIS-3 serious 0 2 
AIS-2 moderate 1 0 
AIS-1 minor 0 1 
AIS-0 none 1 12 

Train Crew 428 Train Crew 3A Passengers 
and NYCTA Trair*428 

0 

0 

0 

0 
0 

37 

455 

T h e N T S B i n j u r y c l a s s i f i c a t i o n c o n f o r m s t o 49 C F R B 3 0 . 2 . 
T h e A b b r e v i a t e d I n j u r y S c a l e ( A I S ) d e v e l o p e d b y t h e 

A s s o c i a t i o n f o r t h e A v a n c e m e n t o f A u t o m o t i v e M e d i c i n e ( f o r m e r l y 
t h e A m e r i c a n A s s o c i a t i o n o f A u t o m o t i v e M e d i c i n e ) i s a u n i v e r s a l 
s y s t e m o f a s s e s s i n g i m p a c t t r a u m a s e v e r i t y . T h e i n j u r y s c a l e s 
f o r t h i s a c c i d e n t w e r e c o d e d a c c o r d i n g t o t h e 1985 r e v i s i o n o f 
t h e A I S c o d i n g m a n u a l . 
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The following agencies and personnel responded to the 
accident scene: 

New York City Fire Department 

3 Engine Companies (4 firefighters each) 12 
3 Ladder Companies (3 firefighters each) 9 
5 Ambulances (3 EMTs each plus 2 supervisors) 6 

Total 38 

New York City Transit 

Uniformed Officers 
Detectives 

Police 

8 
4 

Total 12 

New York City Transit Authority 

General Employees 33 
Emergency Services Personnel 7 

Total 40 
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APPENDIX G 

Area Medical Facilities 

List of New York City Medical Facilities which Assisted in 
treating the Injured: 

Medical Facility Number of Patients 

New York Hospital 4 

Metropolitan Hospital 4 

Lincoln Hospital 2 

Harlem Hospital 3 
Jacobs Medical Center 5 

North Central Medical Center 1 

Doctors Hospital 1 

Saint Lukes Hospital 1 

Roosevelt Hospital 1 

Lennon Hill Medical Center 2 

Bronx North Medical Center 17 

»rs s CUVERNMENT PRINTING OF F IC E : 199ft - 2 h I - t : 20 DO 7 


