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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

RAILROAD ACCIDENT REPORT

Adopted: August 20, 1985

REAR END COLLISION
OF TWO CHICAGO TRANSIT AUTHORITY TRAINS
NEAR THE MONTROSE AVENUE STATION
CHICAGO, ILLINOIS
AUGUST 17, 1984

SYNOPSIS

About 5 p.m., on August 17, 1984, afier southbound Chicago Transit Authority cight-
car "A" train No. 135 left the Montrose Avenue Station and as it siowily ascended a 3.1-
percent grade, the motorman saw "yellow dynamie' brake lights illuminated on the seecond
and seventh cars. The frain rolled to a stop, and the motorman secured the cab and went
back to cut out the brakes on the seeond car. While the motorman was out of the cab,
train No. 135 began to roll backward down the grade. The motorman ran back to the cab
and attempted to stop the train; however, he did not stop it. Train No. 135, moving at
about 20 mph, struck Chicago Transit Authority eight-car "B" train No. 143, which was
standing just south of the Montrose Avenue Station. One passenger was killed, and 46
passcngers and 3 erewmembers were injured.

The National Transportation Safety Board determines that the probable cause of this
aceident was the failure of the motorman of irain No. 135 to apply the track brakes while
the train was rolling downhill. Contributing to the accident was the faiiure of the
Chicago Transit Authority to assure that the motorman was skilled in emergency
procedures.

INVESTIGATION
The Accident

About 5 p.m., on August 17, 1984, southbound Chicago Transit Authority (CTA)
eight-car "A" train No. 135 (hereafter referred to as train 135) was en route from River
Road Station in Rosemont, Itlinois, to Chicago, lllinois. As the train entered the Jefferson
Park Station, the conductor in the third car heard a popping noise and smeclled smoke. He
signaled the motorman with the communication buzzer, and they met on the station
platform where the conduetor informed the motorman of his observations. The motorman
suspected that the braking system might have caused a problem, 50 he told the eonductor
that they would continue fo the next station, Montrose Avenue, and determine if the odor
of smoke continued. At Montrose Avenue Station, the odor of smoke continued, and the
motorman and the conductor met on the platform to discuss the trouble further. The
motorman told the eonduetor that he would accelerate out of Montrose Avenue Station to
more than 5 mph and apply the brakes and that the conductor was to check the outside of
the train to determine if any "yellow dynamic" 1/ lights on the cars illuminated. The
mMmotorman instructed the conductor to cut out the brakes on any car on which the "yellow
dynamic" brake light was illuminated.

1/ The "yellow dynamie" light on the outside of each car illuminates when the dynamie

brakes malfunction; it aiso illuminates when standing to indicate that a parking brake is
applied,
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After the train left the station and as it slowly ascended a 3.1-pereent grade; the
motorman saw "yellow dynamie" lights on the second and seventh ears. The train rolled
to a stop just before reaching the top of the grade. (See figure 1.) The motorman stated
that he "...put the train in power to move on," but the train did not move. The
motorman decided to go back to the second car and puil the seven-point switech. 2/ He
said he pui the master controller in the off position, took out the master controller key,
closed and loeked the door of the operator's cab, and started back to the second car. The
friction brakes were applied. He did not apply the track brakes. He did not notify the
CTA Control Center (controller) that he had stopped or that he was troubleshooting.

The motorman said that when he was about midway in the second car, he realized
that the train was rolling backward. He immediately ran back to the head of the train,
entered the cab, unlocked the master eontroller, put the key in the forward position, and
put the master controller in the emergency brake position. The motorman said the train
did not decelerate so he pulled the emergency cord, but the train did not slow down. He
then pushed the track brake button, but it had no effect on the speed of the train. Since
there was no microphone for the public address system at his position, the motorman
could not warn the passengers of danger. When the motorman realized he could not stop
the train, he used his poriable radio to contact the controller to advise him of the
situation; however, although the controller responded, the motorman was not sure that the
controller understood his message. He did not use the portable radio to contact the
conductor.

The conduetor also did not radio the controller that the train was stopped or that he
was troubleshooting. The conductor had seen the "yellow dynamie" light iluminated on
the seventh car of the train. He said that he was walking back toward the seventh car
when he realized that the train was rolling backward. The rearward movement did not
alarm him at first, but he said that when he looked out a window to see if the "yellow
dynamic" light was illuminated on the seventh ecar, he realized that the train was
accelerating and he became alarmed. He did not recall hearing or feeling the track brake
being applied and thought that the train continued fo acecelerate. The conductor
attempted to communicate with the motorman by sounding the communication buzzer one
time, a signal that indieates "stop the train.” He thought he was in the seventh car at
that time. When the train did not slow down, he became worried and started walking
rapidly toward the head end. As he went through the cars, he yelled to the passengers to
hold on. The conductor believes that he had reached the third car when train 135 struck a
standing train. He thought the speed of impact was above 15 mph. Recollections of
witnesses as to the whereabouts of the conductor at impact are conflieting. One
passenger said she saw the conductor in the eighth car ". .. pushing a button, like he was
trying to stop the train,” but after the crash she did not see him again. Another
passenger, who was in the third or fourth car, saw the conductor and motorman pass
through the car several times, but he could not be sure whether it was before or after the
collision.

The standing train, CTA eight-car "B" train No. 143 (irain 143), which was not
scheduled to stop at Montrose Avenue Station, had been following train 135. Although the
motorman of train 143 had not seen train 135 before he arrived at the Montrose Avenue
Station, he knew it was ahead of him. Train 143 had approached the station on a green

2/ A switch in each car that cuts out the brakes and power in that car when the switeh is
pulied.
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(clear) cab signal which suddenly changed to a yellow aspect and then to a red aspeet,
indicating stop. The motorman said that when the signal changed to red, he had already
applied the brakes because he was supposed to pass through the station at 35 mph. As
train 143 came to a stop, the motorman saw frain 135 on the hill ahead of him.
(See figure 2.) Since train 135 did not appear to move immediately, the motorman ealled
the controller but no one answered. As he attempted to talk to the controller, he
percecived that train 135 was rolling backward. When he realized that train 135 was going
to hit train 143, the motorman told the passengers in the head car to move to the rear of
the car and lie on the floor or put their heads between their knees. In a moment,
train 135 struek train 143. (See figure 3.)

When the trains collided, anticlimbers 3/ of the seventh and eighth cars of train 135
engaged, forced the end sill of the seventh car downward, crushed the car ends, and
buckled the car floors upward into the passenger area. The Chicago Fire Department was
called immediately by the controller, and a box alarm was made at 5:04 p.m. The box
alarm prompted an automatic response of four engine companies, two hook-and-ladder
companies, a heavy rescue squad company, an ambulance and emergency medical
supervisor, two battalion chiefs, and the deputy district chief. The deputy distriet chief
immediately called for the third rail to be deenergized beeause passengers were beginning
to unload from train 135.

After the collision, the motorman of train 135 radioed the controller and told him
that there were injured passengers who needed help. He then began walking through the
train, inquiring about passengers' conditions, and direeting them toward the rear of the
train. He encountered rescue personnel who had boarded the train and directed them to
the more seriously injured passengers. He did not assist the seriously injured passengers in
the seventh car because reseuc personnel were there. The motorman did not order the
evacuation of train 135; however, when he got to the eighth car, he found that a ladder
had been placed against an open door on the west side of the ear, and passengers were
using it to get off the train. He had not told the controlier io decnergize the third rail,
but CTA and rescue personnel on the ground at the rear of the train told him that the
third rail was safe. The motorman said that while instructing the passengers as he moved
baek through the train, he did not think about whether the power on the third rail was off.
At the point where passengers were exiting, the third rail was on the opposite side of the
train from the open door.

After the collision, the econductor of train 135 continued walking toward the head
end of the train and met the motorman in the second ear. The motorman was using his
portable radio to talk to the controller. The conductor returned to the rear of the train
to cheek on and help the passengers. He attempted to calm the passengers, but he was
not sure how to help the seriously injured passengers and decided that emergeney medieal
personnel should assist them. He found that passengers were detraining, and he said that
he cautioned them about the third rail. The motorman of train 143, who was on the
ground assisting passengers, said that the third rail had been deenergized and was safe.
Also, there were other CTA personnel on the ground assisting the passengers, so the
conductor helped evacuate passengers by way of the ladder.

After the ecoliision, the motorman of train 143 instrueted his conduetor to try to
ealm the passengers and to open the end doors throughout the train so passengers could

3/ Transverse bars across the end sills of the cars. In severe collisions, the antielimbers
engage to prevent one car from overriding the underframe of the other.



Figure 2.—View of the accident site south of the Montrose Avenue Station.



Figure 3.--View from the west side of the crushed end of car 6648,
(Chicago Transit Authority photograph).

walk back through the train to the station platform and unload. The motorman could not
contact the controllier by radio. He got off train 143 and found a ladder on the ground,
whieh he put up to a door on the west side of train 135. A CTA supervisor from Jefferson
Park arrived and contacted the controlier to remove power from the third rail, and the
controller told the supervisor that power was already off on the southbound {rack.

As a result of the collision, one passenger on train 135 silting near the coupling
between the seventh and eighth cars was killed when the ear ends were crushed.
Forty-seven other passengers from train 135 were taken to hospitals, but only four were
admitted. The conductor on train 135 received minor injuries. No passengers on train 143
were injured. The motorman and conductor of train 143 received minor injuries.

The weather at the time of the accident was elear with no hindrance to visibhity.



Injuries to Persons

injuries Crewmembers Passengers Total
Fatal 0 1 1
Serious ] 4 4
Minor 3 42 45
None 0 1 1
Total 3 48 51

Train Information

Train 135.--Train 135 consisted of eight CTA 6000-series cars which were built in
1856 and 1957 by the St. Louis Car Company. The car structures were steel and aluminum
with a 3/4-inch metal sheathed (underside), rubber-covered (interior} plywood floor. The
underframes of the ears were designed to withstand a 100,000~pound foree applied over a
4- by 24-inch areca of the face of the antielimber. The anticlimbers are fastened to the
transverse end sills at each end of the cars. The vertical end posts are attached fo the
frames to absorb energy by yielding and deforming rather than breaking away from the
frame. Each car is 48 feet long, 9 feet 4 inches wide, and 11 feet 10 inches high and
weighs about 44,350 pounds.

The cars are semipermanently coupled at the No. 2 ends (opposite the motorman
position) by 8-foot-long drawbars with automatic couplers into consecutively numbered
units. The odd-numbered units (6647) are designated "A" cars, and even-numbered units
(6648) are designated "B" cars. The car is carried by two four-wheel trueks, with 26-inch
wheels, on 33-foot 8-inch centers. The axles are driven through gear boxes by General
Eleetrie Company 1220 FI, 55-horsepower, electric motors. Colored lights on the outside
of each ear illuminate to indicate the following conditions: red, open door; yeliow,
dynamic brake malfunection; and blue, propulsion failure. The red and yellow lights are
located near the eaves and the blue light is located below floor level. Passenger exit
doors are located on each side of the cars at their quarter points, and each door has four
folding panels. Hinged doors are located in the ends of the cars. There are sill steps but
no ladders to detrain passengers when the train stops away from a station platform. The
side windows are simple sash, arranged to raise, and are glazed with 7/32-inch-thick
laminated safety glass.

Some of the cushioned seats face forward and some face backward. The seatbacks
are steel plates enelosed by tubular steel frames and are covered with a light padding.
Tubular steel frames across the tops of the scatbacks serve as handholds. Vertical
stanchions are located at the doors and at several seat loeations throughout the car.

Each car contains an operator's cab at the No. 1 end in the right-hand corner, and
each "A" car has a conductor's station at the No. 2 end. The seating capacity is 47 in the
A" aapr gnd 51 in the "B" ear. There were no permanently installed radios; however, the
motorman and conductor had portable radios to communicate with the controller. Each
car has public address speakers with microphones at eaeh conductor's position. There is
no intercom between the motorman and conduetor; however, there is a buzzer system by
which the motorman and conductor can communicate five basic messages:

1 short sound - Stop or remain standing

2 short sounds - Open doors, close doors, or proceed

3 short sounds - Don't open doors or missed berthing mark
4 short sounds -  Need assistance

1 long sound -  Testing buzzer
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The conductor can check the "yellow dynamie" lights by mounting a step at the
conduetor's station and looking out the window.

The motorman controls the train with a masier controiler, which controls both
braking and motive power. The controller has an "off" position, a center "coast" position,
three "power" positions, and four positions for braking. The braking system consists of a
dynamie motor brake, a drum friction brake, and a track brake. The dynamic and frietion
brakes are controlled by the motorman's manipulation of the controiler handle; there is a
pushbutfon for the track brake and a pull cord for emergeney braking. In the brake
positions, the deceleration is as follows:

Kind of brakes Decelcration rate
Position applied (mph/see)

B-1 Dynamiec/friction® 1

B-2 Dynamiec/friction* 2

B-3 Dynamic/friction* 3

B-4 (Emergeney) Dynamie/friction* Qver 6
and track

*Tynamic above 5 mph which blends into friction below 5 mph.

If the motorman releases the masier controller handle while the train is in
operation, it will brake the train automatically at the B-3 rate; if the motorman removes
the master controller key, the friction brakes apply. The maximum acceleration rate,
3.2 mph/second is in the power-3 position. In the B-4 position, the dynamic, friction, and
track brakes are actuated; additionally, there is a separate pushbutton which applies the
track brake 4/ as long as it remains depressed.

When the train is moving under power and the motorman seleets any braking rate
except emergeney (B-4), the dynamic brakes decclerate the train to about 5 mph, at
which speed the dynamic brakes become ineffective gradually, and the friction brakes
automatieally blend with the dynamic brakes to give a smooth stop. When an emergency
brake application is called for, either by the operation of the controller handle, the
operation of any track trip, 5/ or the pulling of the emergency cord, the motor power
eircuit is interrupted, and the dynamic and friction brakes are applied at their maximum
value. There are emergency brake pull cords in each operator's cab and at the No. 2 end
of each car. A pushbutton is mounted in the motorman's ecab which, when operated, will
bypass all contacts in the emergency cireuit and hold the emergeney relay in. In addition
to the dynamic and friction brakes, two track brakes are mounted on each iruek. A
pushbutton in the cab controls the operation of the track brakes on all the cars in the
train. ‘Track braking also is provided when the controller handle is moved to the B-4
position. Third-rail power or battery power must be available to use the track brakes.

The ecars of lrain 135 received CTA's 6,000-mile inspection of trucks, brakes,
lubrication eontrol, and car body on the following dates:

4/ Track brakes are magnetized bars (brakeshoes) which are lowered to the rail beneath
the cars to retard movement.

9/ A track trip is an appliance which functions in conjunction with the signal system and
automatically applies the brakes when a car passes a stop signal.
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Car number Dates

6567 January 17, 1984, March 19, 1984, and

6568 July 12, 1984

6667 January 23, 1984, March 8, 1984,

6668 April 19, 1984, May 30, 1984, and July 3, 1984
6547 - January 4, 1984, February 8, 1984,

6548 April 13, 1984, and July 5, 1984

6648 February 2, 1984, April i1, 1984, and

6647 June 4, 1984.

CTA's maintenance records for these ears show that the reports of defects were checked
or tested and the required repairs made.

A Safety Board investigator accompanied a CTA inspector on an inspection of
train 135 after the collision and found ail seven-point switches engaged. An inspection of
the brakes by a Safety Board investigator and a representative from the Westinghouse
Airbrake Company revealed no defects that would have prevented the brakes from
functioning properly at the time of the collision.

CTA has about 350 cars in the 6,000 series. CTA is receiving gbout 10 replacement
cars per month and eventually the 6,000-series ears will be replaced; however, about 100
of the 6,000-series cars will be renovated and will be continued in service for the
immediate future. The new ears which will be put into service have the same type of seat
arrangement and vertical stanchions as the 6,000-series cars, but they will have fiberglass
seats with plastice inserts instead of uphoistery.

Train 143.—-Train 143 consisted of eight cars of the 2,200- and 2,600-series, built by
the Budd Company between 1969 and 1984. Each car is 48 feet long, 9 feet 4 inches wide,
and 12 feet high. Constructed of stainless steel, the 2,200-scries car weighs 44,500
pounds, and the 2,600-series car weighs 54,300 pounds. The cars are semipermanently
coupled at the No. 2 ends into consccutively numbered sets of twoj odd-numbered cars are
designated "A" cars, and even-numbered cars are designated "B" cars. The "A" cars
contain the conductor's station at the No. 2 ends, and each car contains an operator's cab
at the No.1 end in the right-hand corner. The cars are equipped with permanently
installed radios.

Damage

Train 135.~-The No. 1 end of car 6647 of train 135 that struck standing train 143
was crushed inward 1 to 2 feet and downward across the fuil width of the ecar. (See
figures 4 and 5.) The anticlimber in the area of the end door was crushed inward and
downward. The No. 2 end of the ear that was coupled to the No. 2 end of car 6648
retained its basic structural integrity; however, the sheet metal at the top end of the roof
was bent inward 1 1/2 inchs and the anticlimber was deformed upward. The interior
paneling near the ceiling at the No. 1 end was deformed inward; the center door had
jammed and could not be opened. The inboard seatback of the first seat behind the
motorman's compartment was foreed forward 5 inches. The first side seat opposite the
motorman's compartment was not attached to the floor, and the front of the car was up
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MOVING TRAING © 9 o 09

STOPPED TRAIN

Figure 5.~-Collision between last car (6647) of train 135
and first car {2330) of standing train 143.

against the left side of the seat. The inboard legs of the seat were loose and deformed
outboard, and the floor under the seat was buckled upward 6 to 8 inches. Seven of the
cight side doors could not be opened by hand. The No. 2 end door was partially jammed
and could not be opened fully.

The No. 2 end of car 6648 that was coupled to car 6647 was damaged the most
severely. The anticlimbers engaged and crushed the car 4 feet inward at floor level
across the full width of the car. The sidewalls of the car flared outward 15 inches on one
side and 16 inches on the other side. The erushed end of the car also was foreed upward,
causing the roof to bulge upward 16 inches. The right side of the car was crushed upward,
and the left side was erushed inward and ripped open in the arca of the first four seats.
(See figure 6.) The first four seats on each side and the floor under them were destroyed.
That part of the end frame to which the antielimbers are attached bent downward, and
the erushing caused the floor to split across the entire width of the car behind the third
seats and buckle upward 53 inches. (See figure 7.) The end windows adjacent to the first
seats were out; the end door was jammed and would not open. The No. 1 end of car 6648
retained its basie struetural integrity and was not crushed inward; therc was only slight
damage to the anticlimber. There was no examination of the struetural members to
determine whether any of the members had deferiorated.

There was no observable damage to the exteriors of the other cars of train 135.
There was slight interior damage to cars 6667 and 6647, but no observable damage to cars
6548, 6668, or 6568.



-14-

Figure 6.--East side view of erushed end of car 6648. Note upward
bend of roof and upward crushing of fioor under the passenger seats.

Figure T.—-End of car 6648 that was coupled to car 6647,
Note buckled floor and ceiling.
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Train 143.--The top edge of the roof of car 2230 that was struek by train 135 was
deformed rearward 2 to 3 inches, and the windows in the end of the car and in the end
door were cracked. The antielimber was dented stightly. The floor of car 2230 was
buckled slightly. The door to the motorman's compartment could not be opened fully
beeause of the buckled floor, and the window in the compartment door was broken. The
motorman's seatback was broken. The left-front window and the center window between
the two right-side doors were cracked. There was no observable damage to the other
seven cars in train 143.

Track Information

The accident occurred on the CTA's west-northwest route, which extends from
O'Hare International Airport southward to downtown Chicago. The west-northwest line is
composed of a southbound and a northbound track, each paralleled by a third rail which
supplies the traction power. The station at Montrose Avenuc is located between the
northbound and southbound tracks, just north of the Montrose Avenue overpass. (See
figures 1 and 3.}

The track grade through Montrose Avenue Station southbound is 0.5 percent
ascending, and at the south end of the station platform, it increascs to 3.1 percent
ascending for about 1,300 feet. Legving the station platform, a scuthbound train enters a
579-foot, 2-degree curve to the left. There is no obstruetion to a motorman's view from
the beginning of that curve to the apex of the 3.1-percent grade. (See figure 2.)

The third rail supplies 600 volts direct current propuision power to the trains
through conventional sliding current colleetor shoes on each truek. The third rails have
protective circuit breakers that arc activated instantancously when the third rail circuit
is overloaded. When the fault-detection device which monitors the sysiem deteets no
fault after the circuit breakers actuate, the circuit breakers will close again in 8 seconds.
If a fault persists for more than 30 seconds, the circuit breaker will loek open and power
will remain off.

Method of Operation

Trains are operated on the west-northwest line by signal indications of an automatiec
bloek signal system, cab signal indications, bulletin orders, and CTA's "Rail System Rule
Book™ effective June 1, 1982, Maximum authorized speed is 55 mph.

The motorman is the emp.oyec in charge of the train and direets the conduetor in
matters involving train operation and troubleshooting. The econtroller directs the
movement of trains from CTA's Control Center. He communicates with motormen and
conductors by means of a radio on a frequeney assigned to rail operations. Although it is
not preseribed, operating employees ecan switech to another available frequency in
emergencies. The motorman is required by Rule 9.12 (sce appendix B} to notify the
controller when a train stops because of g defect and to follow standard troubleshooting
procedures. Rule 8.7.4 requires a motorman, when it is necessary to leave his cab, to
secure the train against moving and remove the reverser key. The rulebook instructs rail
employees to remove the 600-volt third-rail power ". .. whenever it is necessary for the
protection of life or property™ by communicating with the controller. The controller
instructs the power controller to remove the power, usually based on information from the
site of the trouble.
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Personnel Information

Train 135 Motorman.~-The motorman was employed by the CTA as a conductor and
worked at that position for about a year before being promoted to motorman. He had
worked as a motorman for about 13 years. The motorman first qualified as a conductor by
taking the regular conductor training and then by taking the familiarization trips and
additional line instruction before going out with an instruetor to qualify as a motorman in
the actual operation of a train. Training on troubleshooting and emergency response to
accidents were included in the motorman's qualification training.

The motorman stated that he was feeling well at the time of the aceident. During
the week of the aceident, the motorman's work hours were fairly constant; he was off on
Tuesday and Wednesday and had been on duty about 4 hours when the aceident oceurred.
The motorman's sleep pattern was normal, and there was nothing unusual about his meals.

The motorman's employment record indicates that he was reprimanded once for an
operating infraction in 1976 and had been retrained as a result. He has rececived several
commendations and, in one instance as the result of a performance review, the
superintendent wrote that the motorman "...is considered an outstanding employee,
reliable and dependable,

Train 135 Conductor.-~-The conductor was a college student who was working his
third summer as a full-time temporary employee. He received the same instruction and
qualified in the same manner as a regular full-time conductor. After the first summer, he
was given 1 day of refresher training and then was administered a refresher qualification
at the beginning of each summer that he returned. There was nothing remarkable about
the conductor's work record.

Train 143 Motorman.--The motorman was hired by the CTA about 11 years before
the acecident and had worked for about 7 ycars as a motorman. He had worked as a
conductor, a flagman, and a switechman. He was trained and qualified for the motorman's
position in the same manner as the motorman on train 135. He had received several
commendations for good performance.

Medical and.-Pathological Information

A 60-year-old male passenger who was sitting in the erushed end of car 6648 on
train 135 was killed by massive crushing of his lower body. Of the 47 other passengers
taken to hospitals, 4 were admitted. The most seriously injured person suffered a cerebral
concussion and ecervical strain. Another hospitalized passenger suffered a dislocated
lumbar vertebra. Forty-two passengers were treated at hospitals and released the day of
the aceident. Almost half of the injured passengers complained of cerviecal strain. Other
injuries included nasal bone fractures, facial lacerations, bruised knees, bruised ribs, and
muscle spasms of the back and shoulders. One passenger was not injured.

Eight passengers recalled that their heads, faces, and upper bodies struck the
horizontal metal bars across the tops of the seats in front of them. Two passengers
contacted the vertical stanchions that extended from the floor to the ceiling.

About 2 hours after the accident, blood and urine samples were taken from the
motorman of train 135 and screened for a variety of drugs, including amphetamines,
tranquilizers, barbiturates, opiates, quinine, and aleohol. All results were negative.
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Motormen are required by the CTA to undergo an annual physical examination. The
examination assesscs refiexes, height, weight, blood pressure, pulse, visual acuity, eolor
and depth perception, and hearing. The cxamination also ineludes a scheduled urinalysis
and an external examination of the body. According to a physician with the CTA's
medical department, the CTA follows U.S. Department of Transportaiion (DOT) guidelines
in determining which medical conditions are considered disqualifying.

When an operating employee has been off because of iliness or other medical reasons
for more than 7 calendar days, the employce must be eleared by ihe Insurance
Department and then sent fo the Medical Department. A CTA doetor examines the
employee and deecides whether he/she ean return to duty. 8/

The motorman of train 135 was examined last by the CTA on November 3, 1983. As
a result of that and other examinations, the motorman was required to wear glasses on
duty. The examining physician commented “Inter(val) Hist{ory) essentlially) negfative).®
The motorman was found to be "fit as m/m (motorman).”

The motorman of train 135 had been diagnosed in 1950 as having Hodgkin's disease.
On his initial employment application with the CTA in 1968, the motorman listed under
"surgical operations” surgery on his lymph node. His CTA medical records include
disability elaims for surgery on lymmph glands in 1980. His physical examination on
July 21, 1981, noted "Biopsy of lymph gland of neck April, 1979. Revealed lymphoma -
treated by X-rays." In April 1979 and again in March 1984, the motorman was operated
on for removal of lymph nodes which were described as malignant lymphoma, diffuse,
lymphoeytic type. The motorman has been under treatment as necded, and from 1979 he
has been under the care of a physician. Since March 1984, the motorman has been
administered a variety of drugs as part of a standard chemotherapy regimen. From March
1984 through the day of the accident, the motorman had been given a eombination of
chemotherapy agents, including vineristine, prednisone, eyclophosphamide (eytoxan), and
cimetidine (tagamet). The particular drugs that were administered to the motorman are
reported to have possible side effects of relevance to the duties of a motorman. These
can include: 7/

Vincristine: Difficulty in walking, headache, jaw pain, weakness, pain in
fingers and toecs, drooping eyelids, double vision. Progressive
neurotoxicity develops after two months of treatment and may persist
for several days to several monihs.

Cytoxan: Swelling of feet or lower legs, joint pain.

Prednisone: Mood or mental ehanges, muscle weakness, decreased or
blurred vision. . . .

Cimetidine: Mental confusion, unusual tiredness or weakness.

6/ CTA Administrative Procedure 131, effective July 18, 1984,

7/ United States Pharmacopoeia Drug Index, Rockville, Maryland: United States
Pharmacopoeia, 1983.
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In April 1984, the motorman's personal physician wrote a letter to the CTA giving
the opinion that the motorman was physically capable of returning to work in April 1984,
That letler provided no specifiec information on the precise nature of the motorman's
illness or information on the types and dosages of medication preseribed for him. The
CTA accepted that opinion with no direct written or oral followup communication with
the motorman's physician to learn more about his physical condition or to determine
delails about medijcation he was taking.

Beeause the records of an employee's medical history were separated between the
medical department and other CTA units, a CTA physician might not get a complete
medical history of an employee by looking only at those records in the medical
department. Chronological summaries are Kept in the medical department; however,
there were no established procedures to ensure that the CTA medical department was
informed fully of ail the information which the CTA had about an employee's physical
condition and medical history. Morcover, there were no procedures either to require an
employee to inform the CTA of existing physical conditions that might diminish safety for
the CTA or to obtain medical information from an employee’s physician after the CTA
beeame aware that an employee might have a physical problem. For example, the letter
of April 1984 from the motorman's personal physician was not filed in the medical
department but in the insurence department.

Because of the possible side effects of the drugs that were administered to the
motorman and their potential relationship to the motorman's performance on the day of
the accident, the Safety Board requested that the motorman be given a complete
neurological examination and assessment. The examination was condueted on
September 10, 1984. In his writlen report 1o the Board, the neurologist concluded:

... this man has a mild, predominantly axonol polyneuropathy, most
likely secondary to vineristine that was administered during the
treatment of his lymphoma. I find no evidence of active neuorologiecal
discase or illness likely to impair his conseciousness. Aithough his
polyneuropathy has produced & mild sensory impairment, I think it is
unlikely that this would have interfered in any way with his performance
of his duties at work.

There is no evidence that either of these drugs (prednisone and
cimetidine) impaired ... (the motorman's) performance, though such
phamarmocological influence cannot be ruled out.

Although the CTA prohibits by rules and directives the use of aleohol or any drug
which aiters employee alertness or reaction time while operating personnel are on or
subject to duty, the medical director did not believe it was practical to publish guidance
for them about whieh drugs to avoid while on or subject to duty because the drugs are so
numerous. The CTA's mediecal director testified:

The employee has to make some judgment aboul whether this medication
is affecting them (sic) in some fashion and if it is affecting them they
either have to make a deeision about talking to their doctor about these
effects. . . . we are assuming that employces or patienis in sociely have
made certain judgments about how ecommon medications may or may not
be affecting them.
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Survival Aspects

The first indication that the controller had that all was not neormal was a call from
the motorman of irain 135 at 4:59:58 p.m., advising that the train had rolled back and
might have struck the train behind. At 5 p.m. the third-rail power on the southbound
track was interrupted by the derailment at 3 p.m. Just before 5:01 p.m., the motorman of
train 135 confirmed that his train had struck the train behind. The controller said he
called an ambulance at 5:02 p.m. or 5:03 p.m., and the deputy district chief of the
Chicago Tire Department said that a box alarm was made at 5:04 p.m. At 5:04 p.m., the
motorman toid the controller that a man was trapped in the seventh car and that ". .. we
need some help as soon as possible." When a CTA supervisor, who had arrived at the scene
moments earlier, advised the coniroller that ambulances were needed, the controller told
him that they had been requested. At 5:07 p.m., the supervisor requested that the power
be removed on the southbound track because passengers were detraining. At 5:08 p.m., he
requested that power also be removed on the nerthbound irack. At 5:09 p.m., the
controller advised all units concerned that the power was off in both directions from
Jefferson Park to Irving Park. He did not remove the third-rail power earlier because he
did not have sufficient precise information to ensure that he would remove the power at
the proper location.

The Chicago Fire Department has in effeet ineident ecommand procedures and mass
casualty plans for use by its Emergency Medieal Serviee (EMS) units. The EMS two-level
response plans are based on the level of need for personnel and equipment. EMS Response
Plan I 8/ is initiated when the onseene incident commander perceives the need for EMS
assistance. EMS Response Plan II is implemented when the incident cecommander
determines that additional persennel and equipment are needed. EMS Response Plan II
was not implemented at this accident. Both plans establish procedures to be used during
mass casualty emergencies and are well developed and extensive. About 5:07 p.m., an
officer from the EMS arrived onscene and initiated EMS Response Plan [ at 5:10 p.m. The
fire department was onscene with four engine battalions, three ladder trucks, two
equipment trucks, one triage van, five ambulances, and one volunteer support vehicle. A
fotal of 10 firefighters, 10 paramedics, and 7 staff and command officers were also
present within that time, and some additional fire police and EMS units arrived a few
minufes later. A fire department command post van was in place within 10 minutes.
Communications was established with the lllinois Masonic Hospital, as required by the
EMS Response Plan I. The vietim trapped in the seventh car was extricated and taken to
a hospital. All cars were scarched and those passengers who required it were moved to
triage areas on stretchers. A total of 47 passengers were processed through the triage
areas and transported by ambulances to five area hospitals designated by the Illinois
Masonic Hospital. The EMS Response Plan I was ended at 6:07 p.m.

The CTA has no scparate emergency plan. The CTA and the fire department had
held two disaster drilis within the year before the accident. The senior fire department
officer in this case said that interagency communications between CTA and the fire
department were good.

8/ EMS Response Plan I is: "Request for assistance for fire suppression and EMS
personnel neccssary to effectively treat and transport a number of seriously ill/injured
persons."
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Tests and Research

On August 24, 1984, tests were run to determine the train brake holding ability on
the grade in various seenarios and the possible speed of impact. If was not the intent of
the tests to simulate the seenario of the aceident. The test train eonsisted of the original
six lead cars from train 135 and two replacements for the last two ears which were
similar to those involved in the aceident. The length of the test train was about 390 feet.
Sinee train 135's stopping point on the grade on the day of the aceident could not be
determined preeisely, a point 1,022 feet from the impact point was selected as a point of
reference for the tests,

A test was conducted {o determine whether the frietion brakes would hold the train
on the grade. The train was moved up the hill about 1,022 feet from the point of impact
and stopped normally with dynamie and frietion braking. After the train stopped, the
motorman placed the controller in the B-3 position. The train remained stationary.

The sceond test was to determine whether the track brakes would hold the train on
the grade. The brakes were released and the train was allowed to coast a short distance.
Then the track brake button was depressed and held. The track brakes functioned on all
cight cars and stopped the train. With the train stationary, a test was run to determine
how many brakes must be operative to hold the train on the grade. The brakes were cut
out on one car and the train remained stationary, but when the brakes were cut out on a
seeond car, the train began to drift downgrade. The train continued to roll down the
grade with full friction brakes applied on the six original ecars. After stopping the train,
the brakes were cut back in on one of the two cars and full frietion brakes were applied on
seven cars. With full friction brakes on seven of the eight cars, the train stood without
movement.

A series of tests involved manipulating the controller between power and brake
positions. As the train was moving up the grade, a passenger door was opened whieh
resulted in a shutdown of motive power, and the train stopped. The door was closed, then
the operator moved the controller from power to brake and back to power several times
and the train began to roll backward. When the alternating movement of the controller
between power and brake was stopped and the eontroller was left in the B-3 position, the
frain stopped. The train was stalled by opening a door to elosely approximate the actual
stopping of train 135; there is no evidence that anyone opened a door on train 135 as it
was moving up the grade on the day of the accident.

Tests were made to determine whether an emergency brake application wouid stop
the train after it had been drifting downhill for a length of time comparabic to that
required for the motorman of train 135 to return Lo the operating compartment and take
control when he left the eab, as he did on the day of the aceident. The train was moved
up the grade and stopped at a point near the erest of the grade. The train was allowed to
drift 550 feet and then the brakes were applied in emergency by moving the controller
handle to the B-4 position. The train traveled the 550 feet in 35.5 seconds and after the
brake application, the rear end stopped short of the original impaet point. The 550-foot
drifting distance was selected because that is about the maximum distance that the train
can coast and still be stopped short of the impact point with emergeney braking.

The final test was performed to determine possible impact speeds. The train was
moved up the incline to the original stopping point and was allowed to drift without brakes
to the impact point. Using a radar gun, an I[llinois State policeman measured the train's
speed as its rear end passed the impaet point. In three tests, the rolling time varied from
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39.9 to 41.2 sceonds; the speeds varied from 20 to 21 mph. Throughout these tests, the

train was rolling without brakes; train 135, on the other hand, began its roll with brakes
applied on at least six cars.

Other Information

Communications.—-The motormen of both {trains experienced difficulty in
communicating with the controller during the critical period immediately before and after
the coliision because of interference by other users on the same frequeney. The CTA's
records indicate that operating personnel frequentily have difficulty trying to
ecommunicate with the controller during emergencies. The motorman of train 135
testified that, during his carecer, on at least three separate occasions he tried
unsuccessfully to contact the controller during unusual occurrences. There have been
other instances of poor communications between train operating personnel and the
controller. TFor example, on January 9, 1976, two CTA trains collided at the Addison
Street Station. In its investigation, the Sufety Board found that ". .. the train phone did
not operate reliably and it failed to provide the necessary communications with the
controller on the morning of the accident.” In addition, communications between the
motorman and the conduetor depend upon the limited number of messages that can be
transmitted by a buzzer system. In order to talk direetly, they must meet. The CTA
discourages motormen and conduetors from using their portable radios for intratrain
communication execept during emergeney situations, even on 6,000-scries ears whieh do
not have permanently installed radios. CTA's Manager, Operations, Training, and
Instruction testified that:

We do not encourage them to have dialogue between one and the other
on the radio. . .. they are required to communicate the problem to the
controller. If they do that, then the other would hear and know that
there is a problem.

Training.--Motormen must be qualified as a conduetor and then a flagman before
they are cligible to be trained as a motorman. Motorman training consists of about
10 days of initial elassroom training followed by 45 days of subsequent instruction on
trains in train operations and route familiarization. In the first 10 days, students are
taught signals, single-track operations, fundamentals of eleetrieity, equipment structures
and systems, malfunctions and troubleshooting, operating rules, train operations, and yard,
tower, and control operations. (See appendix C.) Students are given quizzes on the topics
and must pass the quizzes to progress. There is no established fail/pass seore; however,
students who do not answer all questions correctly are given remedial instruction and then
readministered the quiz. This proeess is repeated until the students pass the quiz.

After the initial 10-day training, students must complete about 20 trips over
prescribed routes with line instruetor motormen who evaluate the students after each
instructional session. Following successful ecompletion of the trips, students can schedule
their qualification rides with their instructor. After suceessfully complieting the
qualification ride, students are certified as motormen.

Motormen are checked at regular 3-month intervals by a motoerman instructor
during actual operations. If difficulties are found in the reinspeetion rides, motormen are
given additional training as needed. Motormen are given additional materials to read as
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new cquipment, procedures, or techniques are introduced. After successfully ecompleting
initial training, neither motormen nor conductors are tested formally on the operating
rules or tested for knowledge and understanding of new standard operating procedures.

Motormen are not given initial or recurrent training invelving actual or simulated
emergeney procedures. They do not practice emergency procedures in train operations,
but they do discuss and are presented with written and oral material on troubleshooting
procedures. No initial or recurrent training is given on first aid or recognizing and
responding to incapacitated passengers. Motormen and conduectors are provided the
following guidance, in CTA rule 2.5.2, on dealing with ill or injured passengers:

When a passenger is ill or injured, the controller must be notified and the
controller will determine what action should be taken. Employees must
not leave ill or injured passengers alone.

Conductors are trained over an 8-day period. The first 2 1/2 days consist of
instruction in eonductor duties and responsibilities, fare structures, {ransfer schedules,
anmouncements, daily record maintenance, introduction to signals, outside light
indieations, and door operations. They are shown how to operate the fire extinguishers
but do not practice operating them. They are also given tours of the yard and control
center. Then conductors are given 2 1/2 days instruction in line operations. Following the
line operation instruction, 1 day is spent in review and students are administered quizzes
on buzzer signals, fare structure, transfers, daily records, and general information. They
must pass each quiz, after which they receive an additional day of instruction in line
operations. Then 1 day is used for the qualification ride. (See appendix D.)

Full-time temporary employees initially are given the same instruetion and must
qualify under the same testing procedures as permanent employees. After the first
summer, they are given 1 day of refresher training and then administered a requaiification
ride the next day.

Neither econductors nor motormen receive instruction in first aid. They do not
practice evacuation procedures and are not given instruction in motorman-conductor
communications.

Safety Department.-—-The CTA's Manager of Safety testified that he has the
responsibility for overseeing the safety of the CTA transit system. The CTA's safety
department investigates accidents and incidents and makes recommendations to the
department managers for corrective action. The safety department collects accident
data and makes regular systematie analyses of rail aceidents, in conjunction with other
departments, to identify underlying hazards to system safety. The safety depariment is
afforded the opportunity to review plans and specifications for new operations and
equipment as an oversight function and can recommend changes as deemed appropriate.
It accomplishes changes through other departments and does not interact directly with
operating employees.

At the hearing following this accident, the Manager of Safety testified that he
reports to the Deputy Executive Director of Administration. He has no line authority
over any of the operating or maintenance units. In response to questions, the Manager of
Safety testified further that he was ". .. not aware of any weakness in the training and
testing program for operating personnel,” and that he has never had "problems or
concerns" with the CTA medical department.
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No independent agency exercises safety oversight over the CTA. The Chieago
Regional Transit Authoriiy has authority under its charter to regulaie anhd control the
CTA, but at the time of the aceident, it was not exerecising that authority. The Urban
Mass Transportation Administration (UMTA) of the DOT has authority to investigate
conditions in any facility, equipment, or manner of operation financed under the Urban
Mass Transportation Act of 1965, as amended, which the Secretary of Transportation
believes creates a serious hazard of death or injury. The Secretary may withhold further
finaneial assistanee until the local publie body implements a plan for correcting or
eliminating such condition. UMTA has done only one safety investigation and no accident
investigations under that authority.

ANALYSIS
The Acecident

Tests conducted at the accident site after the accident showed that an cight-car
train with the frietion brakes set on six cars and cut out on two cars will drift down the
3.1-percent grade; however, the train will remain standing on the 3.1-percent grade with
the friction brakes applied on seven or more cars. Therefore, when the motorman of
train 135 removed the master controller key before leaving the operator's cab just before
the accident, the train would have remained stationary because {he friction brakes would
have been applied on all of the train's eight cars. The train could not have drifted
downhill unless the brakes were released on at least two of the cight cars in the train.
The only way to cut out the brakes on a ear without mechanical manipuiation of the brake
rigging is to pull the seven-point switch.

The conduetor testified that he thought he was in the scventh car when the train
began to drift downhill. The Safety Board believes that as the train left Montrose Avenue
Station and the conductor noted the "yellow dynamie” light illuminated on the seventh
car, he went back and pulied the seven-point switeh as the motorman had instrueted him.
When the train stopped, the motorman, who had noted a "yellow dynamie" light
Hluminated on the second car, removed the master confroller key, locked the
compartment door, and went back to the sceond car to cut out the brakes. The Board
coneludes that the motorman pulled the seven-point switch on the second car after the
conduector had pulled the switeh on the seventh car, and the train then began to drift
downhill. Even if the motorman had noticed immediately the train's downhill motion and
had reset the seven-point switech, he still faced having to return to the operating
compartment at the south end of the first ear, unlocking the door, reinserting the master
controlier key, and applying the brakes in order to obtain braking on seven cars,

The motorman's deseription of his manipulation of the master controllier, his
testimony and that of others that the train accelerated until it struek the standing train
143, and the degree of damage, all suggest that the motorman failed to reestablish any
braking after {he frain bepgan to roll backward. The motorman's rapid movement of the
controller alternately from power to brake and back again probably resulted in an
inadvertent release of the brakes on all cars. The indications are that the motorman
never recstabiished braking on the train before the collision.

Tests run after the aceident indicate that if the motorman had returned to the
control compartment and applied the brakes in emergeney within 35 seconds, the train
would have stopped short of the eollision. Even if he had not applied the brakes within
35 seconds, had he moved the master controller to the B-4 position, the friction brakes
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and track brake would have applied and would have provided the maximum available
retardation. Even though that amount of retardation may not have been sufficient to stop
the train short of the collision, the speed of impact would have been reduced.
Conscquently, the severity of the injuries and damage probably would have beén
significantly less. An alternative would have been to apply the track brake by pushing the
track brake button and holding it in.

The manner in whiech the motorman manipulated the master controller after the
rollback started indicates that the motorman's training and experience had not developed
the level of skill required to operate the train safely in abnormal circumstances. Allowing
the train to stall on the grade suggests that the motorman was preoceupied with
troubleshooting the dynamie brake malfunction and did not apply enough power to
eontinue the train's movement up the grade. Another indieation of less than effeetive
training was the motorman's failure to notify the controller, as required by CTA ruies,
that train 135 had stopped and that he was leaving the cab {o troubleshoot. However, the
failure to notify the controller did not eontribute to the collision.

The actions of the motorman of train 143 did not contribute fo the accident. He did
not have enough information about what was happening to train 135 to take any action
that would have ameliorated the effects of the collision any more than he did.

Com munications

Communications between the motorman of train 135 and the controller were poor.
When the motorman initially contacted the controller on the radio, he could not establish
clear, effective eommunications with the controller because of interference by other
users on the same frequency. The motorman of train 143 had similar trouble contacting
the controller after the collision. There were no CTA procedures for clearing the air of
nonessential traffic during the emergeney or for switching to a diserete emergency
frequency. Moreover, since supervisors have discouraged their use as intercoms, the
portable radios were not used by the motorman and conductor to elarify between them
what had happened and to coordinate their activities. The manner in which the motorman
and the controller used the communication system suggests the need for better procedures
and better training of employees in the use of radio for train operation and in
emergencies. Further, the history of the difficulties by CTA operating employees in
establishing communication with the controlier precludes Ruje 2.5.2 from being effeetive.
It reads:

In case a passenger is jll or injured, the controller must be notified and
the controller will determine what action should be taken. Employces
must not leave ill or injured passengers alone.

Postaccident Activities

The testimony of the controller suggests that CTA poliey is to await complete,
preeise information from the scene beforc deenergizing the third rail. The uncoordinated
activities of the several CTA operating employces on the two trains immediately after
this aecident indicate the need for better procedures and practices for handling third-rail
power in emergencies. The unloading of passengers into an area near third rails without
first determining whether the third rail has been deenergized is not acceptable.
Generally, passengers are ignorant of the hazards of touching energized third rails.
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Therefore, passengers must be Kept separated from third rails until the power has been
removed and confirmation has been received that power will not be restored without
warning. The motorman of train 135 said that he was so preoceupied with briefing the
passengers that he did not consider whether the third-rail power had been removed.

The ingenuity of the motorman of train 143 in aequiring a ladder to unload the
passengers from train 135 facilitated the evacuation of those passengers. A systematic
analysis of rail transit operations would have shown the need for a means to evacuate
passengers when trains musi be evacuated at locations away from station platforms. The
logical result of that analysis would have been to provide means for passengers to get
from the car to the track level. The sill steps on the sides of the cars are not a practical
means of unloading passengers onto the roadbed. Some other transit systems carry
Jadders on the cars for this purpose.

The emergeney response by the Chicago Fire Department and the CTA was timely
and effective. The fire department division chief initiated the EMS plan, quickly assigned
responding units and ecalled for additional units as needed, called for third-rail power
shutdown, and maintained positive control over all working clements using incident
command proecedures. The fire department suceess{ully established communications with
the Ilinois Masonie Hospital in conformity with the emergency preparedness plan and
routed the injured to the designated hospitals. The manner in which the fire department
handled the emergency indicates the value of a plan in which the participants know their
roles and are skilled in earrying them out. All emergency operations, including medical
stabilization, triage, and transportation of injured persons were completed within 1 hour.
Considering the environment and the number of passengers involved, this performance is
commendable.

Medical Pactors

Based on the neurologist's postaccident evaluastion and subsequent testimony
regarding the extent io which the motorman's lymphoma and chemotherapy agents may
have affected his performance, the Safety Board believes that the motorman's health and
medical care were not factors in the acecident. The Board belicves, nevertheless, that
several medically related issues are raised by its investigation of this secident as to the
ability of the CTA to monitor effectively the physical capabilities of its operating
personnel. CTA officials knew the general nature of the motorman's illness, but they
were not aware of its progress, the medications taken, and the dangers and effects they
may have had on his coordination and decisionmaking ability. CTA officials did not
communicate direetly with the motorman's physician to determine the progress of his
illness or the types and dosages of his medications. The Board believes that the failure of
the CTA to follow up on the nature of the motorman's illness and its {reatment indicates
deficiencies in supervisory and oversight functions. The Board is concerned that the CTA
employed no mechanism to verify that an employee is capable of performing his operating
duties safely when his physiecian indicates that the employee can return to work. If there
had been a high probability of impaired safety due to the motorman's condition and
medijeations, the CTA would not have detected the problem. The Board notes that the
CTA now has an administrative and medical procedure to sereen employees for return to
active duty from sick leave.
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The CTA medical department should go beyond the mere documentation of a
diagnosed illness to a subsequent thorough foilowup determination of operating personnei's
capabilities to perform safely on the job. The medical department, without direet
followup communications with the motorman's physician, was not aware of the physician's
knowledge of the physical and behavioral requirements of a motorman, the particular
medieations that had been preseribed to the motorman, and the effeet of these
medications on his abilities to meet these requirements.

Testimony of the CTA's medical director indicated that records of the medical
examinations of the motorman by the CTA medical department were maintained in one
file while correspondence from his personal physician was in another file maintained in a
different department. Moreover, no mechanism was in place to ensure that the medical
department was informed of the contents of the communication from the physieian.
Perhaps it was as a result of the dual file system that the CTA medical director failed to
learn of the specifiec medieations that the motorman was using and their dosages.

The CTA's lack of awarcness of the nature of the motorman's treatment and
medieation is indicative of a weakness in its medical monitoring of employees. The
Safety Board believes that the CTA should monitor the prescribed medication that its
operating personnel use to ensure that their known side effeets do not contraindicate their
assignment to their usual duties. The Board cannot understand the reasons for the CTA's
assumption, implied in the medical director's testimony, that all physicians preseribing
medications fully inform their patients of potential or likely side effeets. In point of fact,
not ail physicians inform their patients, and as a result, many patients are not aware of
what effects to anticipate. Morcover, even knowing the side effeets, some employecs
might be prone to continue to work. The burden for the necessary monitoring falls on the
CTA and not on the personal physicians of the operating personnel beeause many
physicians do not know the specific on-the-job physical and behavioral skills required of
operating employees.  Therefore, it is important in the case of employees with
safety-sensitive duties that employers such as the CTA have a mechanism to review with
an employee’s own physician his medications, their dosages, and the side effects.

The Safety Board believes that the CTA should also assist its operdting personnel in
becoming aware of the adverse effects of certain over-the~counter medications on their
performance. The Board does not agree with the logic of the director of the CTA's
medical department in testifying that the number of pharmaceutieals available and their
possible side effects are so numerous as to preelude developing guidance for its operating
personnel on the drugs to avoid while on, or about to be on, duty. Such an attitude about
the potential hazards of these drugs assumes that operating personnel will be
knowledgeable about the effeets of medications they are taking, both over-the-counter
and preseribed, an assumption without scientifie basis. 8/

The Safety Board believes that it is a relatively simple task to develop a list of
classes of commonly used substances that operating personnel should avoid.
Antihistamines, for example, are widely available over-the-counter and often used by
individuals with colds and allergics. Yet antihistamines are known to have adverse effects
on the performanee capabilities of pilots, automobile drivers, and other vehicle operators.
However, it is unrealistic for the CTA to expect its operating personnel to be aware of
the side effects. These medications are advertised in a variety of media, without mention
of the side effects. They contain warning labels, but these are often in small print and

8/ Consensus Conference: Drugs and Driving, New York City, December 12, 1984.



-9~

sufficiently vague to preclude their being widely noticed and adhered to. The Board
believes that the CTA should both educate its operating personncl on the dangers inherent
in the usc of speecific classes of over-the-counter drugs and prohibit their use while on
duty or at any time when their use might affect performance on duty. The CTA also
should require its operating personnel to inform management of the use of any preseribed
medication. In addition, the CTA should monitor the performance capabilities of all
personnel taking such medieations.

Training

The motorman encountered a routline malfunetion of dynamie brakes which he knew
how to troubleshoot. His attempting to troubleshoot the problem while aseending the 3.1-
perecent grade escalated a routine mechanical malfunetion into an emergency situation.
When the train stopped on the grade, his failure to inform the controllier that the train
was stopped was a violation of the CTA's operating rules which state explieitly that the
controiler should be notified when a frain is stopped. The motorman compounded the
problem by leaving the operating cab while the train was standing on the main track on
the fairly steep grade. The Safety Board believes that the motorman's poor
decisionmaking and his failure to adhere to the CTA's operating rules can be attributed, in
part, to deficiencies in the CTA's training and asscssment program for its operating
personnel. Any deficiencies in funetioning under stress could have been identified and
improved by training the motorman in responding to abnormal ecircumstances and
emergencics.

The CTA {rains its new rail operating personnel, mostly motormen and condueciors,
in the rudimentary skills needed to perform their normal duties and responsibilities.
Although the curriculum appears effective in teaching operating personnel basie routine
operating procedures, it provides little opportunily to motormen and conductors {o deal
with abnormal and emergeney procedures. While troubleshooting is covered, motormen
and conductors reccive no training in responding to uncxpected emergency situations
which could give them the skills neceded to cope rationally and calmly with the
unexpected. As a resulf, when the motorman of train 135 encountered the unexpected
rollback and emergeney, he had no training and little experience on which to base
deeisions. In addition, this training would provide the CTA with the opportunity to assess
how well employees are responding to the unexpected.

The motorman had not been taught to deal with a comparable situation, he had not
been required to demonstrate his ability to respond {o the siluation, and he had not been
trained to make decisions under the stressful circumstances he faced before and during
the aceident. The CTA's system of cheeking motormen in standard operating practices at
regular 3-month intervals is fairly effective in assessing performance under routine or
normal conditions; however, under these conditions, decisionmaking is not ordinarily at
issue, and no siress, other than the instructor's physieal presence, is deliberately placed on
the motorman. Accordingly, the CTA has no way of determining how the motorman will
reaet in stressful situations. Morcover, because of the way they are carried out, these
inspeetion rides evaluate only routine motorman operating practices. Inspcection rides
without periodie retraining for proficicney are not sufficient to maintain a motorman's
skill at an effective level. The Safety Board believes that the CTA should expose its
operating personnel, at regular intervals, to realistic abnormal and emergency-type
seenarios requiring nonroutine responses under stress, and it should assess operating
personnel's ability to respond in those situations.
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The CTA, in addition, does not formally and systematically test its employees to
assess their knowledge of operating rules and procedures. Operating personnel are
expected to carry the CTA rulebook while on duty and to be familiar with its contents as
well as all standard operating procedures. However, with the exeeption of the quizzes
during their initial training period, the CTA does not test their operating personnel
periodically on their knowledge of the operating rules. The CTA, therefore, has no formal
method to determine if its personnel have kept current on the rules after they first
qualify for their assigned duties.

The conductor of train 135 was a full-time temporary employee (FTT) employed by
the CTA during his summer vacation from college. The program of employing college
students as FTT's assists the CTA in replacing personnel during the summer, when many
regular employees take their vacations. The FTT initial training is the same as that of
the permanent conductors. The Safety Board believes that this training, as with initial
motorman training, is adequate insofar as it provides personne]l with a foundation in
normal and routine operating procedures. The CTA has recognized the need for recurrent
training for FTT's to bridge the 9-month hiatus in which they are away from the job, and
it has developed a 2-day program in which each FTT participates every year before
beginning the subsequent CTA summer employment.

The eonductor routinely is the first CTA employee that passengers come in contact
with, and in aceidents such as this, passengers look to the conductor for assistance and
direction. Therefore, the Safety Board believes that the time devoted to training and
practice in emergency procedures in the FTT recurrent training program should be
expanded. This topic currently is covered in a classroom sctting, within the overall
session devoted to general operation and standard operating procedures, and shares {ime
in a 4-hour session with two other topics: fare struetures and transfers. (See appendixes
C and D.) As a result of the varied number of topics covered in the limited time period,
the Board believes that the time devoted to fraining in emergency procedures is
inadequate to preparc an FTT to respond to an emergency effectively and to deal with
passengers properly, and therefore, the time should be inereased.

Motorman/Conductor Communieations

The Safety Board believes that motormen and eonductors should not be discouraged
by the CTA from using their portable radios for intratrain communications during
emergencey situations, particularly in the case of the 6,000-series ears that do not have
permanently installed radios, uniess some communieations procedure is substituted. Based
on the testimony of the CTA Manager, Operations, Training, and Instruction, the CTA
assumes that motormen and conduetors will have no need to exchange time-critical
information. It also assumes that the operator-controller frequency will be clear of
transmissions by operating personnel of other trains at the time that an emergency
oecurs. These assumptions are not borne out by the findings in this investigation.

In 1976, the Safety Board identified a similar deficienecy in eommunications in its
investigation of the CTA aceident at the Addison Street Station. 10/ As a result of its
investigation, it issued Safety Recommendation R-76-38, which urged the CTA to

10/ Railroad Accident Report--"Chicago Transit Authority Collision of Trains No. 104
and No. 315 at Addison Street Station, Chicago, Illinois, January 9, 1976"
(NTSB-RAR-T76-9).
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Insure that the train phone system provides dependable, reliable and
backup communication for operational control and that proper
procedures are in effect to provide emergencey warnings and instructions.

In response to the recommendation, the CTA wrote

Maintenanee procedures have been intensified for both carborne and
wayside train phone cquipment. A survey of signal strength has been
made over ftrackage. This has led to the installation of additional
wayside equipment. WMore train phones are being acquired to provide a
greater reserve of spares. Additionally, a radio system is being designed
to supplement the existing train phone system which operates over the
cleetrified power rail.

The Safety Board classified the CTA response to the recommendation, which addressed
only additional radio and communication ecquipment and did not address proccdural
changes to rectify the problem, "Open--Unacceptable Action” because the
recommendation ecalls for mare than just hardware. For example, in this acecident, the
absence of procedures to use available radios and frequencies in the emergeney resulted in
poor communications between fraincrews and the controller at a eritical time.

The Safetly Board believes that this accident points to the need for a proecedure to
ensure that immediate communication is always possible between a motorman and a
conductor irrespective of the type of train or radio equipment used. The Board reiterates
Safety Recommendation R-76-38 and urges the CTA to provide backup communications
to “provide emergeney warnings and instructions.” The Board believes that the CTA
should formulate procedures to use the availabie frequency as a diserete frequeney for
communications among operating personnel and the controller in emergencies.

safety Oversight

The responsibility for monitoring and overseeing the various aspects of safety within
the CTA lies with the CTA's Manager of Safety. In 1976, the Safety Board, in its
investigation of the CTA's Addison Street accident, identified a number of weaknesses in
the performance of the CTA's safety department. As a result of its investigation, the
Board issued Safety Recommendation R-76-41 which urged the CTA to

Develop the full potential of the Safety Department, involve it in all
phases of the system operation including operations, design,
maintenance, and training, and provide it with more than advisory
authority so that it can require implementation of system safety
programs.

The CTA responded to the recommendation by stating that the safety department was
reporting directly to the CTA General Manager and that it was developing a
comprehensive safely and system assurance study. The Safety Board classified the CTA's
response to the recommendation as “Open—~Unaceeptable Action" because a change in
organizational structure and initiation of a safety and system assurance study alone docs
little to improve the status and funetion of the safety department. The testimony of the
Manager of Safety in the Board's public hearing held during its investigation of the
Montrose Avenue acecident indicates that ihe safety department currently is not a key
clement of CTA's safety program. Moreover, the Manager of Safety no longer reports to
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the General Manager or Exceutive Director of the CTA but to the Depuly Executive
Director of Administration. Although the Manager of Safety stated that his department
conduets regular systematic analyses of CTA's rail acecidents to identify underlying
hazards to system safety, the hazards identified in this accident indicate that CTA's
safcety department has not developed its full potential. Therefore, the Board will place
Safety Recommendation R-76-41 in a "Closed—--Unaceceptable Action" status.

Since the CTA is not subject to safety oversight by any outside agency, the Safety
Board believes that this accident points again to the CTA's need for a rigorous internal
program of safety oversight. The safety deficiencies that the Board uncovered in the
investigation of this aceident could have been identified by an aetive in-house safety
department. The Manager of Safety testified that he was "...not aware of any
weakness" in the program that tests opecrating personnel's knowledge of CTA rules and
proecdures. He testified that in his position as Manager of Safety he never had "problems
or concerns" with the CTA medical department. He was unable to state whether he was
satisfied that the communication between the motorman's personal physician and the CTA
medical departiment was adequate or if the CTA medical department's own filing system,
in whieh two separate files on the motorman's medieal status were maintained in two
different departments, was adequate.

The Safety Board believes that the CTA management must assign the safety
department the responsibility for and give it the authority to carry out the following
funetions:

o Continually identify the risks in the CTA transit system,

0 Assess them as to probability of occurrence and possible loss if
they occur, and

o] Recommend preventive and corrective action to CTA management.

Then CTA management should make thc appropriate decisions to produce the optimum
safety results.

Crashworthiness and Injury Causation

Tests indieated that the speed of impaet for an unretarded train could have been as
high as 21 mph. However, during the first seconds of the rollback of train 1335, brakes
were applied on six ears for the period of time that it ook the motorman to recognize
that the train was drifting, return to the operating eab, unlock and set the master
controller in forward position, and begin manipulating the controller. Therefore, the
Safety Board eoncluded that the speed of impaet of train 135 was less than 20 mph.

The deformation of all of the ears was as expected, cxecept for car 6648, the second
car from the rear in train 135. Although the manner in which the anticlimbers engaged
afforded the No. 2 end of car 6648 a greater opportunity to erush, the damage was greater
than a precrash analysis would indicate. The No. 2 ends of cars 6648 and 6647 were
erushed inward 4 feet and 1 1/2 inches, respectively. The rearward collapse of the No. 2
end of car 6648 caused the 3/4-inch plywood floor to split across the entire width of the
car just aft of the rear seat leg/floor attachment fittings of scats 3L and 3R. The fatally
injured passenger was sitting in seat 4R. When the floor buckied upward 53 inches, his
scat was forced upward and recarward. The modesty panel in front of this seat foreed the
seat and occupant into the side of the car.



~31~

The longitudinal impact forces were directed uniformly across the No. 2 end of car
6648 as evidenced by the 4-foot crush. The manner in which the anticlimbers engaged at
impact bent the end of car 6648 downward, resulting in a ecrushing of the ear which
buckled the floor upward. The end of car 6647, which struck the stronger ear 2230, was
deprassed similarly to the No. 2 end of car 6648, but the ear was crushed only 14 inches.
Morcover, the impact forces were just as uniformly distributed across the antielimber of
the No. 2 end of car 6647, but it deformed only 1 1/2 inches. Although the depressing of
the end of the car asccounts for part of the crushing, it appears that car 6648 had
sustained weakening of some of its struetural members which made it suseeptible to
failure under the forees in this accident.

Forty-two passengers were treated at hospitals and released the day of the
accident. The most predominant injury was cervical strain, with almost hailf of the
passengers complaining of this injury. Other injuries were nasal bone fractures, facial
lacerations, bruised Knees, bruised ribs, and musele spasms of the back and shoulders. In
the 6,000-series ears, the metal grab bars across the backs of the seats, the vertical
stanchions that extend to the ceilings, and the unpadded side walls are obviously the
injury~-causing features. In two other CTA acecidents 11/ investigated by the Safety
Board, one involving 2,000-series and 6,000-series cears and the other involving the
6,000-series cars, the passengers were injured by these same interior features. The CTA
is replacing the 6,000-series cars at the rate of about 10 cars per month with new cars
being purchased from Transit America {formerly Budd Company). However, about 100 of
the 6,000-series ears will be renovated and will continue in service. In view of the
manner in which the No. 2 end of car 6648 crushed and buckled the filoor, the CTA should
examine the structures of those §,000~series ecars which it retains to ensure that they are
entirely sound.

The new Transit America cars are designed to withstand a 200,000-pound foree on
the anticlimbers. The floor assembly is 3/4-ineh plywood overlaid with stainless steel
(0.15 ineh), and underncath the plywoed is fiberglass insulation covered with a stainless
steel sheet so that the entirc floor is encapsulated in stainless steel. The seafs on these
cars are equipped with metal grab bars and metal vertical stanchions similar to those
found in the 6000-series ears. Although crashworthiness improvements (200,000- vs.
100,000-pound end loads) have been made in the newer cars, the same injury-producing
features of the seats and vertical stanchions have been carried over. Consequently,
passengers will continue to be exposed to neediess head and facial injuries when accidents
oceur.

The CTA has chosen to install seats that are equipped with the metal grab bar for
several reasons. First, the CTA believes thal vandalism dietates that the materials the
seats are construeted of be virtually indestructible. Second, the metal grab bar and metal
vertical stanchions are nceded for standing passengers and cannot be eliminated. The
Safety Board has observed in the three CTA accidents it has investigated that passengers
do strike the metal grab bars and vertical stanchions that are used as grab bars. Simple
examinations of any CTA rail car will reveal that there is a considerable amount

11/ Railroad Accident Reports--"Chicago Transit Authority Collision of Trains No. 104
and No. 315 at Addison Street Station, Chicago, Ulinois, January 9, 1976"
(NTSB-RAR-76-9); "Rear End Collision of Two Chicago Transit Authority Trains,
Chicago, Illinois, February 4, 1977" (NTSB-RAR-77-10),
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of exposed metal in the form of the grab bars for passengers to strike. Also, given that
most rail ecar accidents involve forward or rearward decclerations, it follows that
passengers will be propelled forward or rearward into the seats and continue to be injured.
The Board is aware also that there is a ftransit seat that is manufactured with an
energy-absorbing frame and grab rail. The grab rail extends across the full width of the
seat and is econstructed of a tough, thermoplastie that is vandal-resistant. Another model
of seat has a grab rail attached to the aisle side of a double transit type seat. The Board
recognizes that vandalism of passenger seats can result in an expensive problem for the
CTA. However, the CTA also has a responsibility to provide the publie with as safc a ride
as possible. Therefore, the CTA should provide the replacement cars with interiors that
do not unreasonably expose passengers to injury in train aceidents.

CONCLUSIONS

Findings

1. Under Chicago Transit Authority rules the ecrewmembers of both trains were
qualified to operate the trains.

2. After train 135 stopped on the 3.1-percent grade south of the Montrose
Avenue Station, the motorman removed his key and left the operating
compartment to pull the seven-point switech on the second car because a
"yellow dynamic" brake light on the car was illuminated.

3. When the train stopped on the grade, the motorman did not advise the
eontroller as required that train 135 had stopped and that he and the conductor
were troubleshooting.

4, An eight-car train consisting of the 6,000-series cars will stend on a
3.1-percent grade if the brakes are applied on seven or more cars.

5. While the motorman was in the sceond car, the train began to drift downhill
because the brakes had been cut out on two cars.

6. After the motorman returned to the operating compartment, he manipulated
the controls erratically in such a way that he probably released brakes that
were set previously, and he failed to reestablish braking to stop train 135's
downhill roll before it struck standing train 143.

7. Train 135 struek the standing train at a speed of less than 20 mph.

8. The fatal injuries to the passenger were the result of a failure of the structure
of the No. 2 end of car 6648 and the resulting crushing of the passenger space.

9. None of the CTA employees on the trains requested the controller to remove
power from the third rail before the passengers began to unload.

10. The passengers unloading from train 135 were not exposed to an energized
third rail because the derailment had shorted the cireuit and removed the
power from the southbound third rail.

11. The actions of the motorman of train 143 did not contribute to the aceident.
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12. The illness of the motorman of train 135 and the side effecis of medications
he was taking io treat it were not causal factors in this accident.

13. The CTA was aware that the motorman was ill, but it did not determine the
type and extent of medieation the motorman of train 135 was taking.

14, The medications the motorman of train 135 was taking for his illness had side
effects that could have adversely affeeted his ability to perform his duties;
however, the evidence does not indicate that this oceurred.

15. The CTA does not inform its operating personnel of the side effects of eertain
prescribed and over-the-counter drugs and discourage their use.

16. The CTA maintained separate medical files on the motorman: one was
maintained in the medical department and one was maintained in the insurance
department.

17. The CTA does not train its operating personnel in decisionmaking in
emergenecics and does not assess their responses under stress.

18. The CTA does not regularly test its operating personnel to determine the
extent of their knowledge and understanding of operating rules and procedures.

19. The CTA does not conduet recurrent training of its operating personnel unless
they have committed rule or operating infractions.

20. The CTA does not train its motorman and conductors in simulated emergency
situations.

21. The CTA does not train ifs motormen and conductors together to respond
jointly to emergency situations.

22. The CTA does not train its operating personnel in basic first aid.

23. The CTA discourages motormen and econductors from communicating with
each other using their portable radios.

24. The CTA procedures do not eall for the use of a separate radio frequeney in
emergency situations by the controllers, motormen, and eonductors.

25. The deterioration of structural members of car 6648 may have contributed to
the failure of its No.2 end.

26, Many of the injurics resulted from passengers striking exposed, unpadded
metal parts, such as seatbacks and handholds.

Probable Cause

The Nationsl Transportation Safety Board determines that the probabie cause of this
accident was the failure of the motorman of train No. 135 to apply the track brakes while
the train was rolling downhill. Contributing to the accident was the failure of the
Chicago Transit Authorily to assure that the motorman was skilled in emergency
procedures.
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RECOMMENDATIONS

As a result of this investigation, the National Transportation Safeiy Board reiterates
Safety Recommendation R-76-38 issued to the Chicago Transit Authority on July 8, 1976:

Insure that the train phone system provides dependable, reliable, and
backup communieation for operational control and that proper
procedures are in effeet to provide emergeney warnings and instruetions.

Also, the National Transportation Safety Board made the following
recommendations to the Chicago Transit Authority:

Provide means for unloading passengers when emergencies require
evacuation of trains at locations away from station platforms. (Class II,
Priority Action) (R-85-88)

Establish a medical record system which will provide the medical
department with full, rcliable medical records on operating personnel.
(Class II, Priority Action) (R-85-89)

Require the medical department to cvaluate the types and dosages of
preseribed medications taken by its operating personnel. (Class II,
Priority Action) (R~85-90)

Inform its operating personnel at regular intervals of the adverse effects
of commonly used over-the-counter and prescribed medications on
operating performance. (Class II, Priority Action) (R~85-91)

Provide its rail operating personnel initial and recurrent training both in
routine operations and in simulated emergeney situations. (Class II,
Priority Action) (R-85-92)

Assess periodically the knowledge and understanding that operating
personnel have of CTA rules and procedures and their skill in performing
the required functions in practice. (Class II, Priority Action) (R-85-93)

Provide motormen and conductors initial and recurrent training in
carrying out a coordinated response to emergeney situations. (Class I,
Priority Action) (R-85-94)

Assign the safety department the responsibility for and give it the
authority to earry out the following functions:

0 Continually identify the safety risks in the CTA transit
system,

o Assess the risks as to probability of ocecurrenece and
possible loss if they ocecur, and

o Reecommend preventive and corrective action to CTA
management.

(Class 1I, Priority Action) (R-85-95)
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Fnsure that those 6,000-series cars which will be retained for
service are strueturally sound before they are returned to revenue
serviee. (Class II, Priority Aetion) (R-85-96)

In future new rail car procurements, speeify cnergy-absorbing
passenger seat grab bars and vertical stanchions. (Class 11, Priority
Action) {R-85-97)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ PATRICIA A. GOLDMAN
Viee Chairman

/s/ @G. H. PATRICK BURSLEY
Member

August 20, 1985
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APPENDIXES
APPENDIX A

INVESTIGATION

1. Investigation

The National Transportation Safety Board learned of this acecident through its
Chicago Field Office soon after it oceurred on August 17, 1984, and an investigator went
to the site immediately to begin the investigation. The Safety Board dispatched a team
from its Washington, D. C. headquarters composed of an investigator-in-charge and
group chairmen to cover the following areas of inquiring: (1) operations, (2) vehicle
factors, (3) human performance, and (4) survival factors, inciuding emergency response.

2. Public Hearing

The Board held a 2-day public hearing on November 1 and 2, 1984, in Rosemont,
Minois. Parties to the hearing were the Chicago Transit Authority, Westinghouse Air
Brake Company, the Urban Mass Transit Administration, and the Amalgamated Transit
Workers' Union. Testimony was taken from 18 witnesses.
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CTA OPERATING RULES

Excerpts from Chicago Transit Authority's Rail System Rule Book, in effect June 1,
1982,

FOREWORD

Safe, efficient public transportation is essential to the social and economic
well being of all the people of the Chieago Metropolitan arca.

Employees of Chicago Transit Authority can be proud of the essential publie
service they perform and they must always be mindful of their continuing
obligation for the safety and comfort of passengers. The communities we
serve expect and deserve courteous, neat-appearing employees who perform
their duties in a diligent, competent and careful manner.

To prepare and assist employees in their important tasks, the Authority has
established rules governing conduct and work performance. A century of
experienee has developed in these rules the most practical approach to a
successful and safe career in transit for the employee and simultaneously
provides the public the kind of serviee whieh it demands.

This is the RAIL SYSTEM RULE BOOK containing rules which are
binding upon employees operating rapid transit services of the Authority.
Each such employee must know, understand and eomply with every one
of these rules. Other rules are sect forth in the General Rule Book,
executive orders and bulletins.

R2.5.2 In case a passenger is ill or injured, the controlicr
must be notified and the controlier will determine what
action should be taken. Employecs must not leave ill or
injured passengers alone.

R5.4 Train buzzer signals

The signals prescribed are illustrated by "O" for short sounds

and "__" for longer sounds.

Signal Indication

o Stop, or remain standing

o0 Open doors, close doors or proceed

000 Don't open doors, or, missed berthing mark

0000 Need assistance Testing buzzer
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R7.1 Turning power off

Te have the power turned off employees must communicate
to the eontroller:

- Who they are

- Where they are

- The exaet loeation and direetion of the trouble
- The nature of the emergeney, if any

- What assistance is necded.

Maintain communications until the controller advises
that the section is open and is being held open.

R8.7.1 Motorman's operating position

Normally, motormen must operate from the front ecab of the
train. When pushing another train or when operating a frain
from a cab other than the head cab, a flagman must be
stationed on the forward end of the head car to give the
proper signals and to be ready to stop the train.

R8.7.2 Motormen must never back a train if it is possible to change
ends. When it is absolutely necessary to back a train, a
flagman must first be stationed on the rear end to give the
proper back-up signal and be rcady to stop the train.

R8.7.3 When changing cabs or when laying up a train, motormen
must trim the vacated cab for passenger use, if so designed.

R8.7.4 When it is necessary for a motorman to leave his cab,
he must secure the train against moving and remove the
reverser key.

R8.7.5 Motormen must not permit any person to ride in the cab,
exeept an employee in the line of duty.

R8.36 Reporting defeats

Defeets in equipment or any dangerous condition must be
reported immediately to the controlier.

R9.2.3 If the train is between stations and eannot be moved, the
crew must attempt to keep the passengers on the train. If
passengers insist on leaving the train, employees must assist
them in reaching the nearest exit safely.

RY.2.4 Before permitting any passengers on a track, motormen
must request the power off. The controller must be notified
as soon as the passengers are in the elear.
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R9.12 Procedure in event of other malfunction

When a train is stopped because it is defective, the motorman
must notify the controller.
The moterman and conductor must follow standard

trouble~shooting procedures.
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APPENDIX C

STUDENT MOTORMAN'S SCHEDULE

STUDENT MOTORMAN'S SCHEDULE

Hamg of Bluden) Badga AstBon
TYPE OF
DAY DATE TIME SUBJECT LOCATION tHSTRUCTION
5 0730 Orlantatlon and Pay Information, Fundamantals of Training Cantar Clasgranti
10 Etactricity, Motor and Contral Circults, Equipmant 2070 N Clark §t | LecturtfDiscussion
1800 Famillarization, Jurnper Switches, Coupling and
Uncoupting, Schaduies, Suparvisor's Gulde and Run-
ning Time Card, Safely Procedures, Siagie Track Op
aration, Fundamontale of Signals, Switchen, and
- Raviaw of Line Inatruction Asalgnments..
2nd 0700 Terminal and Yard Orlantatlon, Eguipmant Famillar Assignad Tour
Ization, Ling of Road Towr Torminal LectureDiscussion
in Sectlon Damonstration
1200 Communicatlong/Pawar Control Saction Morchandlse Tour
Mar Lecture/Discussion
$£00 Tour of Towers Towars Tour
12 818 Lacture/Discussion
1300 Raviow Signals and Rules Goveraing Mator | A Solacted LecturafDiscussion
to Cparatlon Loop Station
1530
xd o700 Slgnal Qulz, Troublaghooting Guide and Communica Assigned Examination
tlan Tarminal Lectura/Discuyssion
In Ssction
0830 Magtor Gontroner Qperation Yard &1 Lecture/Discussion |
Assgigned Dermonstration
Yarminal
30 Practice Operation on Equipmant Mot in Sarvice Aowte in LecturalDincussion
Sactlon Damonstration
Practice
1500 Reviaw of Jrd Day taattucior's Lacture/Discuesian
to Office at !
1530 Asaigned i
Tarminal, H
4th 0700 RAevisw Troybleshooting Gukle, Single Track and Angigned LecturaDiscussion |
Slow Zone Oparation Quiz, Terminal Exarnination |
in Section |
0830 Practlce Opesation on Equipment Not In Service Roule In LecturaDiscussion |
Asasigned Damanstration
Section Practice
1500 Reviaw of 4th Day instructors LatturiDiscugsion
to Office at Assignadi
1530 Tarminal in
) Ssction
5th As Praciice Qparation In Sarvice Route in Ling
Aasigned Asgigned tngtruction
Saction
Bth 1340 Troublkashooting In Assigned Lecture/Discussion
to Baction Domonstration
| __J 1530 Practice
Tth As Practica Opsration In Senvlce Routa In Ling
Asgignsed Assigned Ingtruction
R R Section
Bth [splvd Quiz Troubiaphooting in ABsigned LeciurpiDiscusslon
to Sactlon Demonsttation
| | - 1530
@*th 0700 Qulzzes and Review Assigned Lecture/Dizcussion
Terminal Examination
——— Section
0030 Practice Qparation an Equipmant Not !n Sarvice Route in Laclure/Discussicn
Troubleshooting Aasigned Demonstration
— = - Section Practice
1800 Reviow af Program OQverviaw of Line instruction Asgigned Lacture/Discussion
to Procedures Termninal
e} 3830 in Saction
10t As Practice Operation In Sarvice Route tn Line
Awsignad Assigned Ingteuction
Section
It unable ta repert 1or instruet o
When scheduled 10 teport al Training Canter, tetephone 477 1389 as socon as possible niter 6700 hours
Wnen scheduled to report &t a tarminal, talaghone terminal instructor befora reporting time:
Ashland 925.2408 Desplainga - 3663115 85th /42577
541h 8633704 Harlom 388 2283 Howard 262-4183
Jetterson Park 736-1844 Rlmball 5303434 Bist Strest 3637515

Days off during training petiod Sundeys and Holldays

€18 o noey Trantponeiion Yraming Inairuslion
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STUDENT CONDUCTOR'S SCHEDULE

STUDENT CONDUCTOR'S SCHEDULE

Class No
“tame of Srodent Baage No. Sactan
3 TYPE OF
DAY DATE TIME SUBJECT LOCATION INSTAUCTION
st 0730 Oilentation, Banefits and Pay [nformation, Job Tralning Center Lecture/
to Duties and Responsibliities, Equipment, Fare 2670 N Clark St | Demonsiration
1800 Structure, Tranefers, Routs Map Famillarization,
Schedules, Run Tima Card, Run Quide, Announce-
ments, Conductor Dally Record and Transfer Count
_ Card
2nd 073 Side Door Operation, Introduction to Signals, Training Center Lectury/
1o Courtesy, Conductor Safety Proced Accijent 2670 N Clark 8t | Demonstration
1200 Reparts, Communications, Senaltivity Security/
Safaty Proceduren, Communication and Emergancy
Facllitlas, Fire Procedurss and Home Work
Assignment .
1300 Communication/Power Control 8ection, Tranapor Marchandise Tour
to ration Department Office, Revdew of 2nd Day Mar
1800
Ud Q700 Terminal and Yerd Otlentation and Equipment Assigned Lecturad
Famlllarization, Hand Jumper Procedures, Operation Section Demonstration
of Doors, and Public Address Systern and Pragtice
1000 Practice Operation, Tour of Terminals and Rail Vatlous Routea Tour & Practice
Car Eguipmant Famillarization & Terminaly on In-Service
: Train
1200 Practice Operation in Service Assigned Line Instruction
] Royte
4th As Practice Operation in Service Assigriad Lina
] Assigned Saction tastruction
Sth As Practice Opetation In Sarvice Assigned Line
: Asalgned Saction Instruction
6th 0730 Revisw Homework, Final Examinations, Review, and Training Center Lecture/
to Gonsral Raview 2070 N Clark §t | Discussion and
1800 Examinations
th As Practice Oparatlon in Service Assigned Line
Assigned Baction inatruction
@th 0800 Review Homework ({incidant Raport), Conductor Assigned Final Qualification
to Qualilication and “Flagging Procedure * Orientation Tetminal
1430 by Terminal Superintandent
i unable to report for Instruction:
Wihen stheduled 1o taport st Training Canter, telsphons 4771308, a8 s00n as poseible atiet 4700 hours
Whaen scheduled to raport at a tarminal, telephons 1erminal bafors reporting time:
Ashland - 9252408 DosPiaines 885115 96th 2642577
S4th 30794 Harlem W0-2203 Howard /24183
Jeflerson Park T3-1544 Kimbali 530-3434 Bist Strset - JBITHIS

Days off duting training period Sundays and Holidays
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