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Abst rac t (continued) 

The National Transportation Safety Board determines that the probable cause o f this 
acc iden t was the New York Ci ty Transit Authority 's failure t o supervise properly the 
employees replacing rails and adjusting signals t o require that the rep lacement o f the rails 
was in confo rmi ty with N Y C T A procedures . Contributing t o the s c o p e o f the acc iden t 
was the N Y C T A ' s failure to supervise an unqualified power maintainer while restoring 
third-rail power , which resulted in an inadvertent energizing o f the third rail at the 
acc iden t si te be fore the emergency was over and subsequent third-rail power remova l 
which caused the stopping and evacuat ion o f 16 additional trains. 
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NATIONAL TRANSPORTATION SAFETY B O A R D 
WASHINGTON, D . C . 20594 

R A I L R O A D A C C I D E N T R E P O R T 

Adopted ; March 2 7 , 1 9 8 6 „ 

DERAILMENT OF 
NEW Y O R K CITY TRANSIT AUTHORITY SUBWAY T R A I N 

DEKALB AVENUE STATION 
B R O O K L Y N , NEW Y O R K 

M A Y 15 , 1985 

SYNOPSIS 

At 10:11 a.m. on May 15, 1985, a New York Ci ty Transit Authori ty southbound 
e ight -ear subway train derailed moments after departing the DeKalb Avenue Station, 
Brooklyn, New York . The train had made a station stop, p roceeded out o f the station, and 
then entered a track crossover sec t ion . The first car entered the c rossover , but the 
second car derailed at the lef t-hand switch, continued in a derailed condit ion for about 
120 fee t , and struck a conc re t e - and - s t ee l track separation wall . The right side o f the 
derailed car struck the wal l at the unoccupied conductor 's c ab and severed 20 f ee t o f the 
car s ide. The third rail was damaged for approximately 40 f ee t , and the third-rail wooden 
c o v e r board was fo rced up under the derailed car . Dense smoke resulted when arcing o f 
the damaged third rail caused a fire in the cover board and the wiring insulation on the 
car . 

An a t tempt was made to res tore rail service on the tracks not involved in the 
acc iden t 1 hour 7 minutes after the derailment by restoring the third-rail power t o the 
northbound tracks. However , a series o f explosions occu r r ed under the derailed ca r when 
the third rail at the acc iden t site b e c a m e energized. Forty-nine passengers and 
7 employees were t reated for smoke inhalation by the emergency medica l se rv ices , and 
16 passengers were t reated at l o c a l hospitals. Damage was es t imated t o b e $400,000. 

The National Transportation Safety Board determines that the probable cause o f this 
acc iden t was the New York Ci ty Transit Authority 's failure to supervise properly the 
employees replacing rails and adjusting signals t o require that the rep lacement o f the rails 
was in conformi ty with N Y C T A procedures . Contributing t o the s c o p e o f the acc iden t 
was the N Y C T A ' s failure to supervise an unqualified power maintainer while restoring 
third-rail power , which resulted in an inadvertent energizing o f the third rail at the 
acc iden t site be fo re the emergency was over and subsequent third-rail power removal 
which caused the stopping and evacuat ion o f 16 additional trains. 

INVESTIGATION 

The A c c i d e n t 

Between midnight and 4:45 a .m. on May 15, 1985, a c r e w , consisting o f a line 
supervisor and 20 track employees f rom the New York Ci ty Transit Authori ty ( N Y C T A ) 
capi ta l improvement division, per formed track work in the crossover be tween t rack 
Nos. A3 and F l just south o f the DeKalb Avenue Station. The work included rep lacement 
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o f a right-hand switch point with an 18- foo t - long Sampson switch point , a s tock rail with a 
new Sampson s tock rail, and older worn 100-pound rail with new 100-pound A R A - B rail. 
The tie plates and the west s tock rail b races were reused. The line supervisor s tated that 
three s tock rail b races were missing when the c r ew stripped the old rails and that new 
ones had not been lef t at the j o b si te for their use. 

A signal maintainer and two helpers also were at the rail rep lacement s i te . The 
signal maintainer stated that he made all the necessary adjustments to the switch 
machine and signal system at the crossover loca t ion . 

The line supervisor s tated that he inspected the track and took no except ion and 
that just be fore leaving the site at 4:45 a.m., he advised a track maintenance department 
foreman, who was working farther north on the track, that the c r e w had performed the 
necessary repairs. The track maintenance department foreman released the track for 
train serv ice at 5 a.m. A deputy superintendent o f the capi ta l improvement division 
stated that he inspected the track work about 5:15 a.m. and that he took no excep t ion to 
the work. 

Between 5 a .m. and 7:24 a.m., be fo re the crossover o f trains was suspended for rush 
hour se rv ice , 11 trains used the crossover . During rush hour, 7:30 a .m. to 10 a.m., 23 
trains p roceeded straight on track No . A 3 . 

About 10:11 a.m., the 8:59 a.m. N Y C T A southbound subway train on the N line from 
Continental Avenue in Queens to Stil lwell Avenue in Brooklyn departed the DeKalb 
Avenue Station after making a regular station s top. The train consisted o f eight cars 
which were loaded with about 150 passengers. The train's next scheduled s top was to be 
the Pac i f ic Street Station in Brooklyn. The train was on t rack No . A3 departing DeKalb 
Avenue Station and was routed to t rack N o . F l through a c rossover about 150 fee t south 
o f the DeKalb Avenue Station. The 8:59 a .m. train was the first train to be crossed over 
at the switch after the rush hour. (See figure 1.) 

The opera tor s tated that he acce le ra t ed to about 8 mph after departing the DeKalb 
Avenue Station and that the signal indicated the train would diverge when it entered the 
switch o f the c rossover . The first ca r passed through the switch and entered the 
crossover , but the second car derailed at the switch. As the train continued 120 fee t 
forward, the derailed car moved away from the track structure and struck a 
c o n c r e t e - a n d - s t e e l t rack separation wall . (See figure 2.) The train operator s tated that 
he was not aware o f the train derailment until he heard an unusual noise , the train c a m e 
to a s top, and he saw smoke coming from under the train. A t that t ime , the train 
operator notif ied the N Y C T A command center o f the derai lment. 

The command cen te r instructed the train operator to d i rec t passengers to the rear 
cars , which were still in the DeKalb Avenue Station, to al low them t o exi t t o the station 
pla t form. However , the train operator could not pass from the first car to the second car , 
because the car end doors had been misaligned during the derai lment and the second ca r 
was damaged. The train operator returned to the operating cab and notif ied the c o m m a n d 
cen te r that he could not enter the rear cars and that there were nine passengers and an 
infant in the first car with him. The train operator then detrained and walked toward the 
rear o f the train t o assess the damage. He then lef t the area on instructions o f N Y C T A 
supervisors and p roceeded to the second l eve l o f the DeKalb Station. The train opera tor 
stated that he could not make a decis ion to evacuate passengers and that only the N Y C T A 
command center or supervisors could make that decis ion. 



Figure 1.—Station and t rack diagram, 
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A student conduc to r , who was loca ted in the conductor ' s c a b , and the train's 
conduc tor , who was in the passenger sec t ion o f the fourth car , said that they were not 
aware that the train had derai led. The public address system was not operating due to 
damage sustained by the second car during the derai lment , and conduc tors are not 
furnished radios. Passengers who were proceeding from the forward cars told the train's 
conduc tor that smoke was in the forward cars . The conduc to r then p roceeded to the 
second car . He said that as he entered the second car he fel t the f loor was sloping up and 
that he was unable t o progress to the forward door o f the second ca r because o f the heavy 
smoke and l imited visibil i ty. The conduc to r returned to the rear o f the train where he 
d i rec ted the discharge o f passengers from the rear seven cars on to the DeKalb Avenue 
Station p la t form. 

The New York Fire Department (NYFD) was notif ied by the N Y C T A c o m m a n d 
center at 10:15 a .m. and arrived on scene at 10:20 a .m. Firefighters immedia te ly began 
t o assist in the evacuat ion o f passengers and t o extinguish the f i re . 

Meanwhile, N Y C T A employees had arrived on scene and w e r e a t tempt ing t o reach 
the front o f the train. N Y C T A employees found that the derai led second car had struck 
and extensively damaged the third rail, and that the wooden p r o t e c t i v e c o v e r board o f the 
third rail had been torn loose and pushed up under the ca r where it was ignited b y 
e l ec t r i ca l arcing o f the damaged third rail, causing explosions and smoke under the car . 
N Y C T A employees instructed the opera tor at the DeKalb Avenue T o w e r t o shut down the 
third-rail power . A t 10:21 a.m., the DeKalb Avenue T o w e r ac t iva ted e m e r g e n c y alarm 
box No . 141 1/ which shut down power t o the third rail. The power had been on a 
sufficient length o f t ime so that trains could enter stat ions. N Y C T A employees then 
entered the front end door o f the first car in the train and evacuated the passengers who 
were instructed to walk forward along the tracks to the Pac i f i c Street Station. Al l 
passengers were evacua ted from the train by 10:42 a .m. By 11:06 a.m., the fire had been 
extinguished and N Y F D personnel had lef t the track area. 

Shortly afterward, the N Y C T A command cen te r instructed the N Y C T A power 
department to res tore third-rail power t o the northbound tracks so that train se rv i ce 
could resume. The power department instructed the power maintainer at the Hudson 
substation to res tore the power . However , when power was restored at 11:18 a.m., 
explosions again occu r red under the derailed car . N Y C T A personnel at the acc iden t s cene 
notif ied the command cen te r and requested that the third-rail power be r emoved 
immedia te ly . Power again was r emoved from the third rail by act ivat ing e m e r g e n c y 
alarm box No . 141. 

Sixteen trains, which were loaded with about 2,000 passengers, were stalled in the 
p o w e r - o f f sec t ion when the power was r emoved from the third rail the second t ime . Ten 
trains were in stations where passengers cou ld be discharged, 5 trains were s topped in 
tunnels, and 1 train was stranded on the Manhattan Bridge. N Y F D and N Y C T A personnel 
were dispatched immedia te ly to the stranded trains to evacua te passengers, and the 
N Y C T A c o m m a n d cen te r broadcas t to trains via the public address system information 
regarding the p o w e r - o u t emergency . Al l passengers were evacuated from the stranded 
trains b y 12:40 p .m. Sixteen persons from the derailed train were transported t o area 
hospitals, where all but t w o were t reated for smoke inhalation and released. 

1/ When emergency alarm b o x No . 141 is ac t iva ted , loss o f third-rail power a f f ec t s an 
area approximately 3 1/2 miles involving 10 t racks. 
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Injurles to Persons 

Injuries N Y C T A Employees Passengers Tota l 

Fatal 
Minor 
None 
Tota l 

0 
7 
0 
7 

0 
65 
85 

150 

0 
72 
85 

157 

Damage 

A s a result o f the impac t with the track separation wall, 20 fee t o f the right 
sidewall o f the derailed second car was torn and wedged be tween the car and the wall . 
The r ight-front corner o f the car was crushed, and the roo f was buckled 6 inches 
downward. The f loor o f the car was buckled 2 f ee t upward. Seats along the port ion o f the 
torn side wall were des t royed. (See figure 3.) Damage to the car was extensive, beyond 
repair, and es t imated at $350,000. Damage to track and signal equipment was es t imated 
at $50,000. 

Personnel Information 

The c r e w o f the subway train consisted o f a train opera tor , a conduc tor , and a 
student conduc tor who was working on the train to learn the route . Al l w e r e qualified 
under N Y C T A rules without restr ict ions. (See appendix B.) However , the train opera tor 
had no.t been t o the N Y C T A school for firefighting. 2 / 

The line supervisor ( track supervisor) o f the capital improvement division had 
attended the N Y C T A Track School for 3 months which included classroom and on- the- job 
training. He had worked as a l ine supervisor for 6 years but had not r ece ived any 
recurrent training or refresher courses ; however , he was qualified under N Y C T A rules 
without restr ict ions. The l ine supervisor was qualified and required t o make t rack 
inspections. 

The deputy superintendent o f the capital improvement division had worked for the 
N Y C T A for 11 1/2 years ; he had worked 7 years as a t rack worker . He was p romoted t o 
t rack foreman and at tended N Y C T A track school for 3 months which included c lassroom 
and on- the- job training. He had worked 4 years as a t rack foreman, and 4 months as 
deputy superintendent with no additional training g iven. He had not r e c e i v e d any 
recurrent training. The deputy superintendent was qualified under N Y C T A rules without 
restr ict ions, and he was qualified and required to make track inspections. 

The signal maintainer had been working for the N Y C T A for 11 years . He had 
worked as a signal helper for 8 years and then successfully passed a c iv i l se rv ice 
examination for the posit ion o f signal maintainer. Fol lowing the examinat ion, the signal 
maintainer a t tended N Y C T A classroom training for signal maintainers for 3 months and 
then spent 3 months on the job as a trainee, fo l lowed by a 3-year probation period which 
he had just comple t ed at the t ime o f the acc iden t . 

2 / Consists o f 4 hours o f c lassroom instruction, which includes the cr i ter ia for train 
evacuat ion. The classroom session is fo l lowed by p rac t i ce emergency drills in 
extinguishing fires and train evacuat ion in simulated condi t ions. 



Figure 3 .—Extensively damaged second ear in train. 
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On the day o f the acc ident , the signal maintainer was working in a re l ief assignment 
and had been assigned t o work at DeKalb Avenue; however , on other days, he was assigned 
to work at other locat ions , including Coney Island Yard and Prospect Park. He had been 
working the re l ief assignment for 2 years. He was qualified by N Y C T A rules. 

The power maintainer had worked 11 years as a power maintainer helper; however , 
all o f his exper ience as a helper had been at automated substations with duties o f cleaning 
and adjusting equipment. When the power maintainer took the c iv i l se rv ice examination 
for the posi t ion o f power maintainer, he failed. Because o f his lack o f exper ience as a 
helper in manual substations, he could not answer questions on the examination that 
pertained to manual ly-operated substations. After failing the examination a second t ime , 
the power maintainer asked questions and obtained some equipment manufacturers ' 
materials to study. He successfully passed the examination on the third try without any 
pract ica l exper ience or training on the operat ion o f manual ly-operated substations. 

During the fol lowing 18 months, the power maintainer r ece ived on- the- job training 
from power department foremen at four substations. However , because the foreman at 
the Hudson substation was not working due to an o f f -du ty acc iden t , his training was 
provided by power maintainers on the j o b . This on- the- job training was not structured but 
consisted in observing the on-duty power maintainer perform his duties. Also , it was not 
consis tent . Because o f the man power shortage in the power department, the power 
maintainer had to al ternate be tween filling vacant power maintainer positions until he 
was no longer required and training as a power maintainer trainee. Such p rac t i ce had 
existed at the Hudson substation for 5 months preceding this acc iden t . The power 
maintainer stated that he was not qualified to work the Hudson substation and had not 
signed the required form indicating that he was qualified. 

The assistant supervisor o f the N Y C T A power department was qualified under 
N Y C T A rules without restr ict ions. He had about 30 years ' exper ience in the power 
department and had worked at the Hudson substation as a power maintainer. 

Train Information 

The train consisted o f eight R-32 type, self-propelled e l ec t r i c subway cars with 
four-wheel trucks, which were built in 1965 by the Budd Car Company. The R-32 type 
car is 60 f ee t 2 1/2 inches long and weighs 69,562 pounds. Tract ion power is carr ied from 
the third rail through a current c o l l e c t o r shoe on each truck. The cars are opera ted in 
pairs as a unit, and the pairs can be operated in multiples. End doors on each car permit 
passengers to move from one car to another, and eight sets o f double doors , four on each 
side, permit passengers to enter and exi t from the car to station platforms. 

Each car is equipped with an operating cab on one end and a conductor 's cab on the 
opposi te end. The operating cab contains a brake valve and a master control ler . The 
brake system uses both dynamic and e lec t ropneumat ic blended braking and is cont ro l led 
by the train operator with the brake handle. The master control ler regulates the speed o f 
the train. The master control ler handle must be depressed while the train is moving under 
power ; otherwise, the "deadman" feature will apply full emergency brakes. 

There are no speed indicators on N Y C T A cars o f the R - 3 2 series; however , there is 
a speed tripper system that prevents overspeed operations. The train operator s tated that 
he controls speed from exper ience gained through operating trains and the sights and 
sounds as the train moves along the t rack. The operating cab also contains a radio, which 



- 9 -

is used to communica t e with the command center , wayside radios, and other trains, and a 
microphone that a l lows the train operator to make announcements throughout the train 
and to communica te with the conduc tor . The conductor 's c ab contains a master door 
cont ro l panel which opera tes the side doors o f the train, a microphone that a l lows the 
conductor t o make announcements throughout the train and to communica t e with the 
train operator , heat and light cont ro l swi tches , and a button t o opera te a buzzer system 
which is used to commun ica t e with the train operator . 

A t the t ime o f the derai lment , two sealed-beam headlights, the two lights adjacent 
to the illuminated route number and destination sign on the lead car , and four red rear 
lights on the last car in the train were illuminated. 

The derailed car was equipped with General E lec t r ic "SCM" control lers and was 
assigned t o the Coney Island maintenance terminal. The last scheduled maintenance was 
performed on Apri l 4, 1985, at which t ime the car had accumula ted 1,030,937 miles . A t 
the t ime o f the derai lment , the car had accumulated a to ta l o f 1,037,299 miles, or 
6,362 miles s ince the last regularly scheduled maintenance. 

The pos tacc iden t inspect ion disclosed that the wheel f langes on all o f the train's car 
wheels e x c e p t one were normal . The flange o f the N o . 7 wheel on the derailed second ca r 
(the lead wheel o f the second car and the first wheel to derail) was worn to a flat surface 
that was approximately 1/8 inch lower then the mate wheel on the axle . (See figure 4 . 
Sketch C shows the unusual wheel wear found on the first wheel that derailed in this 
acc ident , sketch A shows a new wheel contour , sketch B shows the normal area o f wheel 
wear, and sketch D shows a wheel with normal wear.) The cas t - i ron brake shoe at the 
N o . 7 wheel loca t ion was worn down to the backing pla te . The brake rigging, which was 
holding the brake shoe against the wheel , could not be r emoved ; the brake rigging was 
dismantled to r e m o v e the brake shoe because the rigging was distorted. There was no 
indication that this condi t ion was caused b y the derai lment. However , the wheel 
to lerances were within N Y C T A maintenance standards. 

When rail wheels are inspected, the flange o f the wheel is checked to de termine if, 
through wear, it is thin, ver t ica l , or high. (See figure 5.) The N Y C T A has no minimum 
height requirements for a wheel flange nor a minimum radius that has to b e maintained 
for it to cont inue in se rv ice . 

Track Information 

The train derai led on the crossover be tween tracks Nos . A 3 and F l . The grade at 
the acc iden t loca t ion was 0.5 percen t descending, and the c rossover is designated as 
southbound. The t rack is classif ied by the N Y C T A as Design T y p e 11 modif ied with wood 
t ie b locks embedded in a c o n c r e t e invert . 

The t rack work on the N Y C T A is per formed by two divisions within the Track and 
Structures Depar tment . The t rack maintenance division maintains the existing t rack and 
replaces tracks that no longer can be maintained in a safe condi t ion. The t rack 
construct ion division replaces track programmed on the annual f iscal capi ta l schedule . 

The track work per formed on the day o f the acc iden t had not been planned into the 
f iscal capital schedule, but the t rack maintenance division had determined rails needed to 
be replaced because o f wear . The t rack maintence division had arranged for the material 
del ivery and had scheduled the work. However , because the t rack maintenance division 
did not have suff icient t rackmen, supervisors, or t ime to r ep lace the switch point and 
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Whael Contour 
From Car 3766 #7 Wheel 

Worn Wheel Contour 

Figure 4.--Wheel flange wear on second car . 
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Figure 5.—Gauging of wheels when inspected. 
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s tock rail, it had requested that the capital improvement division perform the work. The 
t rack maintenance division con tac t ed the command center and requested and rece ived the 
general order for taking the track out o f se rv ice so that the rep lacement could b e 
accompl i shed . 

Fol lowing a major t rack replacement , such as the track work done on May 15, 1985, 
N Y C T A rules require (1) that the track be inspected at the end o f the work per iod, 
(2) that the command center be advised that the work is comple t ed for the day and that 
the t rack is available for se rv ice as provided by the general order , and (3) that [ a 
supervisor] observe the first revenue train as it safely passes over the comple t ed work. 
However , the N Y C T A Chief Engineer Track and Structures s tated: 

I don't be l i eve in having a s t r ic t requirement that the first train b e 
observed on every job regardless o f the s cope o f j o b or anything l ike 
that; however , in this case , I do think it would have been prudent for 
someone to have checked one o f the first several trains that go through 
there, just to make sure that nothing—that mill sca le didn't c o m e l o o s e 
and loosen something up, or that something was caught or c o c k e d and 
worked i tself loose under the first train. I think it would have been 
prudent. 

Both the capi ta l improvement division line supervisor and the deputy superintendent 
stated that they each inspected the finished work and took no excep t ion . The line 
supervisor stated that he did not re lease the track to se rv ice , fo l lowing the t rack 
replacement , because he bel ieved that s ince the track maintenance division had obtained 
the general order , it was that divis ions responsibility to re lease the t rack. He said that 
he repor ted to the track maintenance division foreman that the rep lacement work 
per formed by the capi ta l improvement fo rces was comple t ed and that he and the c r e w 
left the work si te b e f o r e the first train passed through. The t rack maintenance division 
foreman said that he was busy at his work site and could not b e at the switch loca t ion 
when the first train passed over the t rack. 

The capi ta l improvement division l ine supervisor did not have a standard t rack gauge 
needed to properly align and gauge rails. He stated that he had left it at the start ing 
loca t ion and that it was not his usual p rac t i ce to gauge and align rails that had been 
rep laced by his f o r c e s . He further stated that those functions w e r e general ly the 
responsibility o f the track maintenance division. The track and structures department 
management advised that it was the duty o f the foreman doing the work to do all the 
gauging and aligning o f the t rack as the work is per formed. 

The Chief Engineer Track and Structures s tated: 

The work was scoped out by maintenance, the sketches were drawn, the 
rails measured, del ivered and so forth, and essentially the s c o p e was 
quite s imple . There were two nights o f work t o install the material that 
was on the s i te . As to whether they had a responsibility for assuring that 
the work was done to their sat isfact ion, methods and standards-wise, 
that is problemat ica l . 

He descr ibed the capi ta l improvement work f o r c e that per formed this work as "essentially 
a labor con t rac to r coming in and helping out . " 
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The pos tacc ident inspect ion o f the track revealed that: 

o the No . 1 switch rod was slightly bowed ; 

o lateral movemen t was present on the west cl ips o f the Nos . 1, 2, 3, and 4 
switch rods; 

o the holddown track spikes were missing from the gauge side o f the No . 1 
tie S-plate on the west rail; 

o the west switch point was blunt as a result o f having been struck (see 
figure 6) ; 

o the west s tock rail was sitting on top o f the t ie plate risers; 

o all west s tock rail braces were improperly secured (see figure 7); 

o the normal (east) switch point throw was 3 3/4 inches; and 

o the reverse (west) switch point throw was 4 inches. 

N Y C T A personnel straightened the Nos . 1, 3, and 4 swi tch rods damaged in the 
derai lment and t ightened the loose s tock rail b races . The switch machine was cranked 
manually to the reversed posit ion and locked . An opening o f 7/16 inch was measured 
be tween the switch point and s tock rail. The switch point could be f o r c e d open an 
additional 1/8 inch because o f the lateral movement in the swi tch rod c l ips . 

The west s tock rail was p laced in its proper posit ion after the s tock rail b races were 
removed and the missing t rack spikes were installed in the N o . 1 t ie S-plate. The swi tch 
throw o f the west swi tch point measured 4 1/4 inches; however , the swi tch point could not 
be adjusted to the 4 1/4-inch l imit because this l imit was beyond the switch machine 
travel . 

The Chief Engineer Track and Structures identified a problem o f seating new s tock 
rail in existing tie plates; even if the t ie plates are in g o o d shape, the t ie plates tend not 
t o l ie leve l and uniform due to the wear and tear from years o f se rv ice with trains 
operating on the t rack. However , the existing manuals and books o f standards for t rack 
work d o not adequately point out the need for at tention to the s tock rail being seated. 
The Chief Engineer Track and Structures s tated that a new manual for t rack work which 
was being prepared included instructions that s tock rails must b e sea ted properly. 

The third rail is energized at 600 vol ts d . c . and is distributed throughout the system 
by substations l oca t ed throughout the sys tem. A system opera tor l oca t ed at the cent ra l 
power operat ions cen te r cont ro l s the distribution o f the e l e c t r i c a l power through 
automat ic substations and manually-operated substations. A u t o m a t i c substations are 
operated from the cent ra l power operat ions cen te r by a power maintainer working with 
the system opera tor . The system opera tor orders the opening and closing o f the swi tches 
at the automat ic substation to meet the demands o f the sys tem. A power maintainer is on 
duty at each manually opera ted substation. The power maintainer r ece ives all 
instructions for opening o r closing o f swi tches from the system opera tor b y te lephone. 



Figure 6 .—Damaged swi tch point. 



Figure 7 .—Loose s tock rail b races . 
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The Hudson substation is a power distribution point. All 600 -vo l t power is sent from 
other substations and then sent out to various tracks from the Hudson substation. (See 
figure 8.) It is also a manually-op era ted station with a power maintainer on duty. When 
the train derailed at 10:11 a.m., a breaker to track F l opened, causing the breaker to be 
damaged and unusable until it could be repaired. The power department instructed the 
power maintainer at Hudson substation to c lo se the auxiliary breaker and the switch on 
t rack F l on the transfer bus to check for a d i rec t short. At 10:21 a.m., the 600-vo l t 
power was shut o f f when the emergency alarm box was ac t iva ted . This r emoved the 
third-rail 6 0 0 - v o l t power from the Hudson substation (see figure 9) . Neither the power 
department nor the power maintainer knew that a derailment had occur red . 

At 11 a .m. the power maintainer was re l ieved by another power maintainer, while 
the 600-vo l t third-rail power was still o f f . The power maintainer being re l ieved at 
11 a.m. had failed to open the auxiliary breaker and the transfer bus switch, and he did 
not tell the power maintainer coming on duty that they were still c losed . 

Only two power maintainers were assigned to the Hudson substation because o f a 
shortage o f qualified maintainers. As a result, each power maintainer was working a 
12-hour shift. The Power Department , Di rec tor o f Opera t ions-Power advised that a 
shortage o f qualified maintainers occu red from "time to t ime in the Hudson substation." 
Because o f the heavy workload at the substation, a foreman normally was assigned to duty 
during the day shift. However , the foreman assigned to the station had been involved in 
an o f f - d u t y acc iden t which had disabled him for several months, and the foreman posit ion 
had not been fi l led. Full t ime foremen from other stations were required to make spot 
checks at the Hudson substation in addition to their regular assignments. The Assistant 
Supervisor advised that the power department was very short o f personnel, and employees 
being o f f s ick and on vacat ions added to the shortage. 

The power maintainer who c a m e on duty at 11 a.m. was working a re l i e f posi t ion, 
and his assignment required him to work at six different substations. When he repor ted 
for duty, an assistant supervisor accompan ied the power maintainer as he checked out the 
posit ion o f swi tches and the status o f the loss o f power at the substation. The assistant 
supervisor explained to the maintainer that an over load had damaged the breaker for 
t rack No. F l and that the auxiliary breaker had been c losed so that it could be available 
for restoring power ; however , the knife switch was lef t in the open posi t ion. The p o w e r 
maintainer learned that a train had derailed and that was the reason for the power 
shutdown. The system opera tor cal led the power maintainer at 11:18 a.m. and instructed 
him to res tore power , which had been o f f s ince the derailment, t o the undamaged tracks 
and designated the switches t o be c losed ; the assistant supervisor only wa tched through 
the window as the power maintainer went to c lo se the swi tches . The assistant supervisor 
said that he did not s ee the power maintainer c lo se the switches because he could not s ee 
the power board from that posit ion. The power maintainer c losed the swi tches as 
instructed to energize all the undamaged t racks but did not open the auxiliary breaker 
because the knife swi tch was open. The system operator said that he only intended t o 
energize the third rail to track No . A4 and all the other undamaged tracks for train 
movements , and that the switches he instructed the power maintainer to c lo se would have 
accompl ished that task. However , the auxiliary breaker which had been c losed by the 
previous maintainer had a test resis tance loop built into the system around the knife 
switch which a l lowed the 600-vo l t power to bypass the knife switch and energize the third 
rail at the acc iden t s i te . (See figure 10.) 

The power maintainer stated that he was not aware nor had he been instructed that 
the test resistance loop was present on the auxiliary breaker. In addition, the s chema t i c 
drawing, on the front o f the panel showing the test resis tance loop , was worn and 
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i l legible. He also s tated that he did not f ee l confident that he was qualified to opera te 
the Hudson substation and that his training to opera te the substation had not been 
adequate. He had not signed the N Y C T A form to qualify at the Hudson substation. 

The assistant supervisor had 30 years o f exper ience in the power department and had 
worked at the Hudson Substation as a power maintainer. He stated that he knew the 
power maintainer on duty was not qualified. He was conce rned because the maintainer 
had not worked at the substation be fo re as a helper and had only worked on the IND l ine. 
He said that he thought the power maintainer should have had 2 to 3 weeks more training. 
The assistant supervisor stated that he had expressed his concerns t o his supervisor and 
that the power department was a t tempting to hasten the training process , but that "you 
can't really do it." He said that he bel ieved the power maintainer, although not fully 
qualified, was being used to save money so that other fully qualified power maintainers 
would not have to be brought in on an over t ime basis. He further stated that he be l i eved 
he had some responsibility for the training o f power maintainers if he was available and 
had the t ime . 

Whenever an auxiliary breaker is in use at a substation, the ac t iva t ion o f an 
emergency alarm from a track receiv ing third-rail power through the auxiliary breaker 
will not cause an au tomat ic shutdown o f third-rail power . It is necessary that the power 
maintainer on duty at the substation b e able to r ecogn ize that a legi t imate c o d e has been 
r ece ived and then he must physically d i sconnec t the auxiliary breaker. 

Third-rail e l ec t r i ca l breakers also are loca ted along the tracks so that a breaker can 
be opened near an area experiencing a power problem or acc iden t . The system is designed 
so that these breakers must be opened by the power maintainer on duty in the substation. 
The power maintainer said that he was aware o f incidents in which a t rack breaker had 
been opened by a power maintainer and that an individual at the si te would b lock the 
breaker open to avoid acc identa l reenergizing. 

Signal Information 

The crossover switch at the derailment site is equipped with a General Rai lway 
Signal Company (GRS) mode l f ive e l ec t r i c switch machine, which is designed for left-hand 
operat ion. A GRS mode l seven Form B control ler box is used in conjunct ion with the 
switch machine to de t ec t the switch point posit ion. Switch repeater relays opera te in 
series from con tac t s within the machine and the circui t control ler box to indicate that the 
switch is locked and the point is properly placed against the s tock rail. 

N Y C T A instructions require that for proper adjustment o f the switch machine and 
c i rcui t control ler b o x , the fol lowing must be done: 

Switch locking adjustment - All switch lock rods are to be adjusted to 
prevent the locking o f the switch machine while the standard 1/4 inch 
fouling gauge is posit ioned be tween the switch point and the s tock rail 
6 inches back from the tip o f the point rail. Signal Maintainers must 
check these adjustments and readjust, if necessary. 

Switch c i rcui t control ler - Normal and reverse switch con tac t s must b e 
adjusted while the 1/4-inch switch fouling gauge is posi t ioned be tween 
the switch point and the s tock rail 6 inches back from the t ip . This 
assures that the control ler con tac t s are open and the switch repeater 
relays are in the de-energized posi t ion. 
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The N Y C T A rules require that a signal maintainer be present when any work is being 
per formed on t rack that has signal equipment a t tached. The signal maintainer is to adjust 
the signal appurtenances to maintain signal integrity. 

Emergency Response 

A t 10:15 a.m., the N Y C T A command center not if ied the N Y F D dispatcher in 
Brooklyn via a d i rec t te lephone l ine. The fire dispatcher ac t iva ted an alarm at 10:16 a .m. 
The NYFD responded to the scene with four engine companies , three ladder companies , 
two rescue units, one squad, and one field command unit. Command of f i ce r s responding 
t o the scene included one assistant fire commiss ioner , one assistant chief , one deputy 
assistant chief , t w o division ch ie fs , and two battalion ch ie f s . A division ch ie f was in 
operat ional command . 

The first f i refighters at the scene p roceeded t o the disabled train and applied 
extinguishant t o the fire with a hand-held extinguisher. Other firefighters p roceeded to 
s t re tch hose lengths from the DeKalb Avenue Station through the cars o f the train t o the 
fire loca t ion ; 13 lengths o f hose were required. Firefighters then extinguished the fire in 
the undercarriage o f the second car . Other N Y F D personnel assisted in evacuat ing 
passengers from the first car . 

The N Y F D repor ted 49 passengers were t reated at the s c e n e by Emergency Medical 
Services and released; 1 elderly passenger was transported t o the Long Island Co l l ege 
Hospital, t reated, and released; 13 passengers were t reated and released at o ther loca l 
hospitals; and 2 passengers were admit ted to the Brooklyn Hospital and kept for 
observat ion. Seven N Y C T A employees r ece ived minor injuries. 

ANALYSIS 

The Derailment 

The investigation revealed that the s tock rail in the rep laced rail sec t ions involving 
the switch o f the c rossover had not been seated properly when it was replaced in the old 
tie plates. A l so , the west s tock rail braces were l oose , t w o west s tock rail b races were 
missing, and two spikes were missing on the gauge side o f the rail. Each o f these 
condit ions a l lowed the loose s tock rail t o move as several trains t raveled through the 
crossover and on the straight normal route so that the s tock rail took a set and was sitting 
on top o f the tie plate risers and would not reseat in the t ie plates because o f the set . 
Because o f the posit ion o f the s tock rail, a gap was c rea ted be tween the switch point and 
the s tock rail which exposed the switch point so that the worn wheel o f the second car in 
the acc iden t train struck the switch point and derai led. If ei ther the capi ta l improvement 
division foreman or the track maintenance foreman had waited to observe the first train 
over the replaced t rack, the l o o s e condi t ion o f the s tock rail would have been noted and 
cor rec t ions could have been made, thus avoiding the acc iden t . 

The Safety Board be l ieves that it is unreasonable for the N Y C T A management to 
l eave the determinat ion to observe the first train over an area o f t rack where work has 
been per formed on a case -by-case basis to the discret ion o f those having per formed the 
work. The required observat ion o f the first train fol lowing the work done by the capital 
improvement fo rces at the switch should not have been considered discret ionary by the 
ch ie f engineer, but should have been absolutely mandatory as prescr ibed by the N Y C T A 
rule. The Safety Board bel ieves that a s t r ic t ly en fo rced requirement as prescribed by the 
N Y C T A rule for observing the first train over renewed t rack work is just as necessary as 
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competen t inspect ion o f the track work. Competen t inspect ions obviously were not 
per formed in this instance. Had compe ten t inspections been per formed, the inadequately 
per formed track work would have been d i scovered . 

In its investigation o f a train derailment on March 17, 1984, in the Joralemon Street 
Tunnel, 3/ the Safety Board learned that no one was present at the work si te when the 
first train passed over the t rack fol lowing the work even though the N Y C T A e m p l o y e e 
responsible to watch the train over the t rack work area was in the stat ion 1,000 fee t away 
from the acc iden t s i te . The Safety Board bel ieves that the requirement for observing 
trains pass over t rack where work recent ly has been per formed should be s t r ic t ly en fo rced 
so that N Y C T A employees responsible for signal and track work will per form such 
observations when required. 

Based on their tes t imony, there was no c lear understanding be tween the line 
supervisor and the track maintenance foreman as to who was responsible t o inspect , 
repor t , and observe trains over the rep laced rails. The t w o deputy superintendents who 
had arranged for the capi ta l improvement division c r ew to perform the t rack work should 
have instructed the personnel in their divisions as to who was responsible for each part o f 
the assignment. Because no such understanding existed, no one fel t responsible to watch 
the first train over the rep laced t rack, and thus, no one noted the l o o s e condi t ion o f the 
s tock rail. The Safety Board bel ieves that, s ince the capi ta l improvement work f o r c e 
which per formed the t rack rep lacement was assisting the Track Maintenance Division and 
had no part in planning the job or ordering and delivering the mater ia l t o the work s i te , 
the responsibility for the oversight to require that the work per formed was sa t is factory 
and in acco rdance with N Y C T A standards rested with the superintendent o f the Track 
Maintenance Division. 

During its investigation o f the Joralemon Street Tunnel derai lment , the Safety 
Board issued Safety Recommenda t ion R - 8 4 - 1 9 on April 9, 1984, which r ecommended that 
the N Y C T A : 

Require that inspectors responsible for insuring safe condit ions o f t rack 
know the necessary standards for maintaining those condi t ions . 

On D e c e m b e r 4, 1984, the N Y C T A responded that its Rapid Transit Training 
Division has developed training courses for improving the expert ise o f t rack inspectors 
and t rack construct ion engineers and provides an intensive training program for "new" 
track inspectors . Based on those commen t s , the Safety Board on Apri l 23, 1985, p laced 
Safety Recommenda t ion R - 8 4 - 1 9 in an "Open—Accep tab l e A c t i o n " status. However , up 
until the t ime o f the acc iden t , neither the l ine supervisor nor the deputy superintendent 
had r ece ived this training. The May 15, 1985, acc iden t demonstrated that there remain 
serious shor tcomings , such as the lack o f a compe ten t t rack inspect ion by the line 
supervisor and the deputy superintendent and the lack o f adequate t rack inspect ions 
conducted on the N Y C T A . Therefore , the Safety Board re i tera tes Safety 
Recommenda t ion R - 8 4 - 1 9 and requests that the N Y C T A give the r ecommenda t ion its 
immedia te at tention. 

The Safety Board's investigation o f the Joralemon Street Tunnel acc iden t a lso 
revealed a lack o f coordinat ion be tween divisions within the N Y C T A Track and Structures 
Depar tment . The Safety Board's report o f the investigation s tated: 

3 / Railroad A c c i d e n t Repor t—"Derai lment o f New York Ci ty Transit Authori ty Subway 
Train in the Joralemon Street Tunnel, New York , New York , March 17, 1984" 
( N T S B / R A R - 8 5 / 0 7 ) . 
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The coordinat ion be tween the Engineering and Construct ion Department , 
which was providing the cont rac t inspectors , and the Track and 
Structures Department , which was responsible for t rack safety, was 
prac t ica l ly nonexistent in this case . 

Following the Joralemon Street Tunnel acc iden t , the N Y C T A a t tempted to c o r r e c t 
the lack o f coordinat ion by consolidating the Engineering and Construct ion Department 
and the Track and Structures Department . However , at the t ime o f the May 15, 1985, 
derailment, NYCTA' s consol idat ion o f both departments under one head had not y e t 
accompl ished the desired result. In this acc iden t , the c r e w that per formed the t rack work 
did not find sufficient s tock rail b races at the work s i te ; consequent ly , three braces were 
not installed on the rail involved in the acc ident . There was a breakdown in departmental 
fol lowup when the track maintenance fo rces did not insure that the necessary material 
was in p lace . When the capi ta l improvement c r e w arrived at the j o b si te, it had no means 
to transport material to the s i te . Also , there was an equal breakdown in departmental 
procedures when the line supervisor left the j o b site, indicating that it was ready for train 
movements , when, in f ac t , material was missing from the t rack. The lack o f coordinat ion 
among N Y C T A departments involved in the track work probably contr ibuted to the line 
supervisor not informing anyone about the missing material and the failure o f the t w o 
deputy superintendents to have a thorough understanding as to who was performing each 
part o f the assignment. The Safety Board bel ieves that the lack o f coordinat ion that was 
demonstrated in the Joralemon Street Tunnel acc iden t had not been sufficiently resolved 
by N Y C T A management at the t ime o f the May 15, 1985, acc iden t . 

It is absolutely necessary to gauge and align rail when it is being installed. Failure 
to gauge rail when it is being installed assumes that the rail was properly installed when 
previously laid and maintained at a proper gauge until replaced. T o opera te trains on 
track where such assumptions are made exposes passengers to a needless risk. When 
installing rail in old t ie plates, it is necessary to compensa te for wear on the head o f the 
rail because the gauge widens as wear increases. Also , t ie plates may have m o v e d 
because o f the dynamic ac t ion o f train movement on the t rack, and tie plate cut t ing o f 
the wooden ties of ten results in canting o f the rail. To p lace new rail in old t ie plates 
without realigning the track can result in improper gauge o f the t rack. The ac t ion o f the 
line supervisor o f the capi ta l improvement division in leaving the work site without 
gauging and aligning the t rack and reporting to the track foreman o f the maintenance 
division that the work was comple ted demonstrates that the line supervisor was 
inadequately trained and supervised. Although the Chief Engineer Track and Structures 
identified the problem o f seating new rail in existing tie plates, it cannot be assumed that 
a line supervisor would gain this knowledge from working on t rack. Neither the t rack 
training manuals nor the t rack maintenance standards manual provides any instructions 
that extra precautions be taken when laying new rail in existing t ie plates, or the 
procedure to use to determine if the new rail is properly sea ted . The N Y C T A should 
expedi te the deve lopment and dissemination o f the new track standards manual and 
immediate ly instruct all employees responsible for track maintenance in utilizing those 
standards. 

Failure to properly t ighten and lock the s tock rail b races and failure to properly 
gauge the track a l lowed the s tock rail t o cant , a l lowed the gauge to widen and m o v e away 
from the switch point, and permit ted the wheel to strike the switch point . Not only did 
the line supervisor fail to properly supervise his track personnel and conduc t a thorough 
inspection, but his supervisor, the deputy superintendent, fai led t o d e t e c t the loose s tock 
rail b races during his inspect ion o f the track s i te . Both the ac t ions o f the line supervisor 
and the deputy superintendent indicate that the management oversight o f the employees 
and supervisors is inadequate. 
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Train Information 

The No . 7 wheel , the lead wheel on the right side o f the second car , had a flat 
surface on the f lange. Thus, it had a greater opportunity t o strike and g o over the swi tch 
point than if it had been more rounded. The amount o f wear on the wheel cou ld not have 
occur red during the derailment but probably occur red over a per iod o f t ime be fo re the 
derai lment . The brake rigging must have been binding and holding the brake shoe against 
the wheel as indicated by the brake material being worn o f f and the s tee l backing plate 
con tac t ing the wheel . This s tee l backing plate in con tac t with the wheel caused the 
wearing away o f the flange o f the wheel and c rea ted the flat surface on the f lange. This 
flat surface struck the exposed switch point and went up and over the swi tch point and 
derailed. Had the wheel had a more rounded surface, as did the wheels o f the first ca r , it 
is possible that it would have pushed the switch point against the s tock rail and fo l lowed 
the first car into the c rossover . However , because o f the loose condi t ion o f the s tock rail, 
a derailment eventually would have occur red even if the wheel o f a car showed no wear . 

There are no industry standards to determine the minimum height or the minimum 
radius to keep wheels in se rv ice . This wear problem is l imi ted to those companies that 
use brake shoes that c o n t a c t the flange o f the wheel . Most rail systems use brake shoes 
that c o n t a c t the wheel tread only. Therefore , the N Y C T A should establish wear l imits for 
the remova l o f wheels when the t op o f the flange b e c o m e s worn . 

Signal Equipment 

The signal maintainer stated that he made all the necessary adjustments to the 
signal system at the crossover loca t ion while the track work was being conduc ted . 
However , ev idence indicates that the signal maintainer did not adjust the switch point 
throw rods properly to mee t the switch throw travel and that the s tock rail moved away 
f rom the s tock rail, causing a gap be tween the switch point and the s tock rail which 
caused the signal to continue to display a p roceed indication. 

When signal equipment is properly adjusted, it provides the pro tec t ion necessary for 
safe train operat ion. However , train operators must depend on and p lace great con f idence 
in the signal sys tem. The 3 3/4- inch switch point throw for the normal switch point 
posit ion and the 4- inch reverse switch point throw found after the acc iden t indicated that 
the signal maintainer had not adjusted the switch point posit ion throw by closing the point 
1/8 inch and that he lef t the switch point open be fo re adjusting the reverse lock rod . This 
acc iden t and other acc idents invest igated by the Safety Board indicate that the N Y C T A is 
not adequately supervising its employees and is allowing them to use improper procedures 
for inspection and maintenance o f its signal sys tem. 

Emergency Response 

Following a Safety Board specia l investigation o f N Y C T A subway fires, 4 / the 
N Y C T A and the N Y F D met and made new cri teria for reporting emergenc ies and have 
been developing guidelines for evacuat ion o f passengers and other problems N Y C T A has 
exper ienced in acc iden ts . The emergency response was prompt in this acc iden t ; the 
N Y C T A command center reported the incident to the NYFD by a d i rec t te lephone 
connec t ion and the N Y F D was at the acc iden t site within 5 minutes with a full team o f 
f irefighters, o f f i ce r s , and a division chief in command. 

4 / Special Investigation Repor t—"New York Ci ty Transit Authori ty Subway System Fires" 
rNTSB/SlR-85/04). 
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Even though communica t ions were not possible because o f damage to the second car 
in the train the conduc to r o f the derailed train, was able to move the passengers quickly 
and without panic t o the rear cars in the train and discharge them to the DeKalb Avenue 
station pla t form. 

When the six trains b e c a m e stalled in the tunnels and on the Manhattan Bridge, the 
N Y F D , together with the N Y C T A , was able t o dispatch suff icient personnel to each train 
to handle the evacuat ion o f passengers in an orderly and prompt manner. Also , fol lowing 
the loss o f third-rail power , the N Y C T A immediate ly broadcast to trains, through the 
public address sys tem, information regarding the power shutdown and that rescue 
personnel were en route to the trains. The evacuat ion was wel l execu ted , and no injuries 
occur red during the evacuat ion. Both the N Y F D and the N Y C T A are to be commended 
for the prompt and order ly manner in which this evacuat ion o f passengers was conduc ted 
from trains in a 3 1/2-mile area. 

Emergency Procedures 

As a result o f the Safety Board's specia l investigation o f subway fires on the N Y C T A 
in D e c e m b e r 1984, the Safety Board r ecommended that the N Y C T A : 

Immediate ly establish a safe procedure for the New York Fire 
Department to use in an emergency to r emove the third-rail power on 
the subway sys tem, and disseminate the procedure to all a f f e c t e d 
parties. (Class n, Priority Ac t ion ) ( R - 8 5 - 3 0 ) 

The N Y C T A responded on May 16, 1985, that such a procedure exists and that it is 
re inforced as part o f on-going interagency training. The Board pointed out in its 
November 8, 1985, response that, as the special investigation revealed, the NYFD was 
unaware that in those instances where fire department personnel r emoved third-rail power 
at the scene o f an incident, third-rail power would be restored by the N Y C T A command 
center within 4 minutes unless further communica t ion was rece ived from the area. 
Consequently Safety Recommenda t ion R - 8 5 - 3 0 is being held in an "Open-Unacceptable 
Ac t ion" status pending N Y C T A ' s resolution o f this problem. 

This acc iden t revealed other problems in third-rail shutdown, such as an inability for 
power maintainers to easily identify the c i rcui t schemat ics on substation equipment 
panels and, when an auxiliary breaker is in use at a substation, the act ivat ion o f an 
emergency alarm from a t rack receiving third-rail power through the auxiliary breaker 
will not cause an au tomat ic shutdown o f third-rail power . Many individuals working for 
the N Y C T A and around the third rail do not understand this la t ter shutdown feature in the 
system and do not rea l ize that a delay can o c c u r while the power maintainer d isconnects 
the auxiliary breaker. This delay could be very dangerous for an individual assuming that 
power is o f f when i t is not . 

Also , during the investigation Safety Board investigators learned that there have 
been incidents where a track breaker had been opened by a power maintainer and that it 
was b locked open b y an individual at the site to avoid acc identa l reenergizing as it 
occur red in this acc iden t . If the blocking o f track breakers was an enforced procedure on 
the N Y C T A , this acc iden ta l reenergizing, which c rea ted a l i fe- threatening situation, 
would not have occu r r ed . The c i rcumstances o f this acc iden t and the improper 
understanding o f the N Y F D in the D e c e m b e r 1984 specia l investigation demonstra te a 
need for the N Y C T A to review the entire p rocess o f shutting down and restoring third-rail 
power and for providing pro tec t ion for individuals working around the third rail. 
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Management Oversight 

A potential ly dangerous situation deve loped when power was res tored to the third 
rail on track No . F l at the acc ident site be fo re the derailed car had been rerailed and 
while N Y C T A personnel where at the derailed train. The incident occur red because the 
power maintainer at the Hudson substation did not know that the substation's auxiliary 
breaker had a unique resistance loop through which power would be restored to the 
southbound tracks when power was restored t o the northbound t racks . Both the power 
maintainer and his supervisor were aware that the power maintainer had not been 
adequately trained, that he was unprepared for the demands o f the j o b , and that he needed 
additional training. For the N Y C T A management to a l low the power maintainer to fill 
such a responsible posit ion without the necessary training and supervision was inexcusable . 
The assistant supervisor at the Hudson Station knew the power maintainer needed more 
training and acknowledged he had some responsibility for training. Nevertheless , although 
the assistant supervisor was present when the auxilary breaker was c losed , he did not 
inquire about the instructions the power maintainer had r ece ived from the system 
operator or accompany him when he went to restore power . If the assistant supervisor 
had done so , he probably would have seen that t rack No. F l would be energized through 
the test resistance loop and he would have taken act ion to prevent the track f rom being 
energized. 

N Y C T A management has taken act ion to discipline the track foreman, the signal 
maintainer, and the power maintainer for the improper p rac t i ces that were used in the 
rep lacement o f the t rack, the adjustment o f the signal sys tem, and the energizing o f the 
third rail at the acc iden t site when the intent was to energize only the northbound t racks . 
So many failures by employees to properly perform their j ob tasks indicate that the 
N Y C T A management has fai led to properly supervise employees in their duties, especia l ly 
s ince (1) be fore the derailment, a deputy superintendent o f the track department had 
inspected the track and had taken no excep t ion t o the work that had been done , (2) an 
assistant supervisor o f the power department, who was present at the substation, 
understood that the power maintainer was not fully qualified, but y e t did no t moni tor the 
ac t iv i t ies o f the maintainer, and (3) there was a lack o f qualified power maintenance 
personnel to man the substation. Until N Y C T A management a c c e p t s responsibili ty fo r the 
quality o f employee per formance necessary to opera te the N Y C T A system in a safe and 
reliable manner, situations such as those that developed in this acc iden t will continue t o 
deve lop and may result in more acc idents . 

The lack o f supervision o f N Y C T A employees has been noted in previous acc idents 
investigated by the Safety Board. In its special investigation repor t o f 
September 22, 1981, involving eight subway fires on the N Y C T A , 5 / the Safety Board 
stated, in part: 

. . . w i t h o u t . . . increased surveillance and quality cont ro l , the 
per fo rmance and e f fec t iveness o f the maintenance program is not l ikely 
t o improve significantly. 

In its report o f the Joralemon Street Tunnel derailment, the Safety Board stated, 

. . . ev idence does not explain how or why procedures had b e c o m e so lax 
that train operators and their supervisors passed the improperly installed 
and missing s low signs numerous t imes without report ing the 
d e f i c i e n c i e s . . . This acc ident and the previous acc iden ts indicate that 
lack o f training and supervision o f employees is not l imited t o only one 
department but pervades the N Y C T A system. 

5 / Special Investigation Report—"Eight Subway Fires on New York Ci ty Transit 
Authority with Evacuation o f Passengers" (NTSB/SIR-81/5) . 
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Inadequate supervision was demonstrated in this acc iden t and indicates that poor 
management oversight extends throughout the N Y C T A . In the 1981 repor t on eight 
subway fires, the mechanica l department was noted to lack compe ten t supervision; in the 
Joralemon Street Tunnel derailment, it was the operat ing depar tment ; and in this 
acc iden t , it was the t rack, signal, and power departments that had problems with lack o f 
adequate supervision that resulted in the derailment and in the inadvertent energizing o f 
the third rail at the acc iden t site. Throughout these acc idents , the undetec ted poor 
workmanship by the individuals involved was the result o f poor supervision. 

Top execu t ives o f the N Y C T A have taken some ac t ion t o c o r r e c t management and 
supervisor pe r fo rmance . The Car Equipment Department management has been 
reorganized, and the Department o f Track Construct ion and Track Maintenance has been 
combined with the Track and Structures Department . These changes were made to 
improve communica t ions and to provide a more ef f ic ient management structure. Also , 
the Safety Department was e leva ted to a leve l that reports d i rec t ly to the Chief 
Operating Off icer . However , at the t ime o f this acc iden t , the management 
reorganization had not made a significant change at the worker l eve l . 

Training 

The lack o f adequately trained N Y C T A employees had been noted in previous 
accidents and specia l investigations. At the Safety Board's public hearing on Rail Rapid 
Transit Safety in July 1980, an N Y C T A motorman tes t i f ied: 

N Y C T A has never provided adequate e m e r g e n c y training t o 
employees . . . that N Y C T A has emergency procedures on paper, but that 
employees r e c e i v e no hands-on training. 

At the same hearing, a representat ive o f N Y C T A management tes t i f ied: 

The success o f any operat ion depends on the skilled, trained people that 
we have. The best developed procedures are just so much paper if the 
personnel that must apply them do not do it e f f e c t i v e l y . 

In the specia l investigation o f eight subway fires in 1980 and 1981, the Safety Board 
noted the shor tcomings o f motormen and conductors to respond to emergenc ies . As a 
result o f that specia l investigation, the Safety Board r ecommends that the N Y C T A : 

In conduct ing "hands on" training o f employees for responding t o 
emergenc ies , assign t op priori ty to the training o f motormen and 
conductors . (Class I, Urgent Ac t ion) ( R - 8 1 - 1 0 6 ) 

Provide training to motormen and conductors to enable them to evaluate 
emergenc ies , communica t e vital information immedia te ly t o appropriate 
authorit ies, and ascertain when condit ions require the immedia te 
evacuat ion o f passengers. (Class n, Priority Ac t ion ) ( R - 8 1 - 1 0 7 ) 

Fol lowing an indication from the N Y C T A that operat ing personnel, particularly 
motormen and conduc tors , were being trained t o be familiar with and respond t o a f i re 
situation and to evacua te passengers during emergency situations, the Board ul t imately 
placed Safety Recommenda t ion R - 8 1 - 1 0 7 in a " C l o s e d — A c c e p t a b l e A c t i o n " status on 
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May 29, 1984. Accord ing to the N Y C T A , this training included refresher courses on 
standard operating procedures , safe ty sessions, and a film tai lored to teach employees 
emergency procedures they would be expec t ed to carry out . Because it was conce rned , 
however , that the "hands on" training was not proceeding as quickly as it could , the Board 
urged the N Y C T A to revise its schedule for training. The N Y C T A stated that it r ev iewed 
and consequently revised its schedule for "hands on" training and indicated in a 
September 5, 1985, le t ter that by the end o f 1986 over 1,900 operators and conductors wil l 
have rece ived "hands on" training. Based on these indications, the Board p laced Safety 
Recommenda t ion R-81-106 in a " C l o s e d — A c c e p t a b l e A c t i o n " status. In this acc iden t , 
however , the train opera tor (motorman) s tated that he had not been to the N Y C T A schoo l 
for firefighting and that he could not make the decision to evacuate passengers because 
only command center or supervisory personnel could make that decis ion. 

In a report o f an acc iden t involving the rear-end col l is ion o f t w o N Y C T A trains on 
July 3, 1981, 6/ the Safety Board made the fol lowing s ta tement : 

The Safety Board bel ieves that the N Y C T A should immedia te ly r ev iew 
the events o f this acc ident and establish training and operat ing 
procedures to avoid the confusion and conf l ic t ing instructions in future 
situations o f this type . 

Also , the Safety Board r ecommended that the N Y C T A : 

Train operating department personnel in the d i f fe rences be tween the t w o 
train cont ro l systems used on the New York Ci ty Transit Authori ty 
System. (Class II, Priority Ac t ion ) ( R - 8 2 - 3 5 ) 

Safety Recommenda t ion R-82 -35 is currently being held in an "Open—Accep t ab l e A c t i o n " 
status pending rece ip t o f information on the number o f operators who have to date 
r ece ived this training. 

In the Joralemon Street Tunnel derailment, t rack inspectors were identified as 
requiring training. In September 1981, fol lowing the special invest igation o f N Y C T A 
equipment department training, the Safety Board recommended that the N Y C T A : 

Establish a sys temwide program o f initial and recurrent training for ca r 
repairmen, car inspectors, maintenance foreman, and quality assurance 
personnel. (Class II, Priority Ac t ion) ( R - 8 1 - 1 0 3 ) 

The N Y C T A deve loped such a training program, and the Safety Board ul t imately 
p laced Safety Recommenda t ion R - 8 1 - 1 0 3 in a " C l o s e d — A c c e p t a b l e A c t i o n " status on 
May 29, 1984. In D e c e m b e r 1984, during its specia l investigation o f N Y C T A subway fires, 
the Safety Board rev iewed the program further, found it to b e thorough, and conc luded 
that the program was an exce l len t ef for t by the N Y C T A management to bring the training 
for the equipment department personnel up to a leve l necessary for the employees to b e 
able to perform the work on cars in a sa t isfactory manner. 

The Safety Board bel ieves that the May 15, 1985, acc iden t , l ike the previous 
acc idents referred to , demonstrates the continuing failure o f the N Y C T A management to 
understand the cr i t ica l impor tance to safe ty o f such factors as adequate staffing and shift 

6 / Railroad Acc iden t Repor t—"Rear-end Coll ision o f New York Ci ty Transit Authori ty 
Subway Trains 142NL and 132NL, Brooklyn, New York , July 3, 1981" ( N T S B / R A R - 8 2 / 0 2 ) . 
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scheduling, formal c lassroom and on- the- job training programs, evaluation o f personnel 
qualif ications and exper ience , emergency procedures and drills, and c lose rev iew and 
assessment o f supervisory and organizational functions. Apparently, the lessons o f past 
acc idents that have been embodied in many Safety Recommenda t ions to the N Y C T A have 
not been sufficient to produce a " top-down" management c o m m i t m e n t to improving safe ty 
o f operat ions and maintenance through a sys temat ic review and analysis o f its training, 
staff, supervisory, and inspection requirements . Furthermore, where training programs 
and procedures have been developed in response to previous Safety Recommenda t ions , it 
appears that the new programs have been poor ly implemented with l i t t le assessment o f 
their e f fec t iveness and no assurance that all employees needing training will r e c e i v e it in 
a t imely fashion. In the May 15 acc iden t , the train opera tor , with 14 years o f exper ience 
operating trains, had not r ece ived any training in firefighting and did not understand his 
responsibility for the evacuat ion o f passengers. This acc iden t also demonstrated that the 
l ine supervisor and deputy superintendent did not make a compe ten t track inspection o f 
the work per formed. The line supervisor did not bring a track gauge to the job s i te , and 
he did not gauge or align the replaced t rack. The power maintainer, because o f his lack o f 
exper ience as a helper in manual substations, could not answer the questions on the 
examination that pertained to manual ly-operated substations. Af ter failing the 
examination t w i c e , he asked questions in order to be able to answer the examination 
questions and successfully passed the examination on the third try without any prac t ica l 
exper ience or training. He had rece ived only on- the- job training and was unqualified t o be 
a power maintainer at the Hudson substation. Since the foreman, who normally would 
have conducted the on- the- job training o f this power maintainer, had been on leave and 
his position had not been filled for several months, the f ew occas ions in which the power 
maintainer was given the opportuni ty t o observe one o f the two regular Hudson substation 
power maintainers at work on their r espec t ive 12-hour shifts hardly qualifies t o b e cal led 
an "on- the- job" training program. 

State Oversight 

On May 1, 1984, the New York State Public Transportation Safety Board (NYSPTSB) 
was established as an independent agency within the State o f New York with the spec i f i c 
responsibility for oversee ing the safe ty o f loca l public transportation. The Board has long 
bel ieved that rail rapid transit safe ty is primarily a loca l responsibili ty that is best 
handled by the State and l o c a l decis ionmakers and issued a recommendat ion in 1981 to the 
State o f New York to that e f f e c t . The Board bel ieves that the inadequate supervision o f 
employees and the inadequate training o f employees that has been revealed as a result o f 
the May 15 acc iden t investigation, previous acc ident investigations, and specia l studies 
are areas o f conce rn that the NYSPTSB should immediate ly address. Moreover , the 
Safety Board is aware that the NYSPTSB, in exercising its ro le as overseer o f rail rapid 
transit safety, has required the N Y C T A to submit a safety plan for approval. The Safety 
Board has been informed that, based on a preliminary review o f the plan, the NYSPTSB 
does not consider the plan sa t is factory . The Safety Board be l i eves that as part o f its 
ongoing review o f the N Y C T A safety plan, the NYSPTSB should require the N Y C T A t o 
include in its safe ty plan an outline o f training programs for all operat ing personnel and an 
outline o f the supervisory and management structure o f the N Y C T A system for all 
departments . 

CONCLUSIONS 

Findings 

1. The c r e w m e m b e r s o f the train were qualified to opera te the train under 
N Y C T A rules. 
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2. The rep lacement o f rail in the old t ie plates without gauging or aligning t rack 
caused irregular gauge and unstable t rack that were present due to wear in the 
old t rack t o be transferred t o the new track. 

3. The renewed s tock rail o f the crossover switch was not secured in compl i ance 
with N Y C T A requirements. 

4. If the rail had been properly aligned and secured, it would have supported the 
movement o f the train through the crossover . 

5. The deputy superintendent who inspected the t rack fol lowing the comple t ion 
o f the rail r ep lacement took no except ion to the work that had been done . 

6. N o one was at the si te o f the rail rep lacement when the first train passed as 
required by N Y C T A rules. 

7. Revenue trains were authorized t o opera te through the c rossover at authorized 
speed without restr ict ions after the general order was l i f ted by the t rack 
foreman in the maintenance division. 

8. The flat surface on the worn wheel o f the second ca r struck the exposed 
switch point and went up over the switch point and derai led. 

9. Although the N Y C T A had documented standards for rep lacement o f rails, 
these standards had not been compl ied with at the acc iden t s i te . 

10. The maintenance work per formed by the t rack c r e w was not adequately 
supervised by N Y C T A management . 

11 . The N Y C T A had documented standards for adjusting the signals. 

12 . The signal system at the c rossover was not adjusted properly when the rail was 
replaced , so when the train approached, a proper diverging signal was 
displayed with the right switch point gapped open. 

13. The power maintainer was not qualified t o operate the manual substation. 

14. The assistant supervisor did not monitor the ac t iv i t ies o f the power maintainer 
even though he knew that the maintainer was not qualified. 

15. Because o f a lack o f legible schemat ic drawing on the substation panel, a test 
res is tance loop remained connec t ed and a l lowed the 600 -vo l t , third-rail power 
t o bypass an open knife switch on the auxiliary breaker l ine and reenerg ized 
the third rail at the acc iden t s i te . 

16. The power maintainer at the Hudson substation was not aware o f the test 
resis tance l o o p . 

17. The s c o p e o f the acc iden t and risk t o employees at the acc iden t si te were 
increased when the third-rail power was energized be fo re the emergency was 
o v e r . 

18. The evacuat ion o f passengers was well execu ted by N Y F D and N Y C T A 
personnel. 
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19. The N Y C T A supervision failed t o d e t e c t the improper rail condit ions and the 
improper al ignment o f switches and breakers at the Hudson substation. 

20 . The N Y C T A fai led to properly s taff the Hudson substation, al lowing t w o 
regular power maintainers to be placed on 12-hour shifts, and it failed t o 
obtain a rep lacement for the regular foreman who had been placed on leave 
for personal injury for several months be fo re the acc iden t . 

21 . The N Y C T A management failed t o deve lop j o b per formance cr i ter ia t o 
evaluate the qualif icat ions o f personnel assigned to perform cr i t ica l j o b 
functions. 

22 . The N Y C T A management failed to exerc i se proper management overs ight by 
not c lear ly delineating the spec i f i c duties and responsibili t ies o f its different 
departments, supervisors, inspectors and other employees and by not 
establishing a r ev iew process t o measure the actual per formance o f those 
duties and responsibili t ies b y the staff and supervisors. 

Probable Cause 

The National Transportation Safety Board determines that the probable cause o f this 
acc ident was the New York Ci ty Transit Authority 's failure t o supervise properly the 
employees replacing rails and adjusting signals to require that the replacement o f the rails 
was in conformi ty with N Y C T A procedures . Contributing to the s cope of the acc iden t 
was the N Y C T A ' s failure to supervise an unqualified power maintainer while restoring 
third-rail power , which resulted in an inadvertent energizing o f the third rail at the 
acc iden t site be fore the emergency was over and subsequent third-rail power remova l 
which caused the stopping and evacuat ion o f 16 addit ional trains. 

RECOMMENDATIONS 

As a result o f its investigation, the National Transportation Safety Board made the 
fol lowing recommendat ions : 

—to the New York Ci ty Transit Authority: 

Establish and earry out a management rev iew and evaluation program to 
improve the management con t ro l and administrative guidance available 
t o identify and c o r r e c t def ic ient staffing, training, procedures , 
inspection, and supervision in the N e w York C i ty Transit Authori ty 
sys tem. (Class H, Priori ty A c t i o n ) ( R - 8 6 - 4 ) 

Establish a standard for determining the wear l imi t for the t op o f the 
wheel f lange t o prevent wheels continuing in se rv ice that have a flat 
surface on the f lange. (Class H, Priori ty Ac t ion ) ( R - 8 6 - 5 ) 

Inspect per iodical ly and improve where necessary the condit ion and 
legibil i ty o f the c i rcu i t s chemat ic drawings on the panels o f all 
substations for easy re fe rence by power maintainers. (Class n , Priority 
Ac t ion ) ( R - 8 6 - 6 ) 

R e v i e w and improve the procedures fo r management coordinat ion 
be tween divisions that are performing comparab le functions o r joint 
sys temwide programs. (Class n, Priority A c t i o n ) ( R - 8 6 - 7 ) 
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Expedite the completion of the new track standards manual and instruct 
all employees responsible for track inspection, maintenance, and 
replacement in those standards. (Class n, Priority Action) (R-86-8) 

—to the New York State Public Transportation Safety Board: 

Evaluate the training programs of all track, signal, and operating 
personnel to determine if they are adequate to provide for the safe 
operations of trains, and require the New York City Transit Authority to 
institute the necessary changes. (Class in, Longer-Term Action) 
(R-86-9) 

Require the New York City Transit Authority to include in the safety 
plan submitted to the New York State Public Transportation Safety 
Board its program for training employees involved in train operations. 
(Class II, Priority Action) (R-86-10) 

Evaluate the supervision of New York City Transit Authority employees 
to determine if the supervision is adequate to assure that work 
performed is in accordance with New York City Transit Authority rules 
and procedures. (Class III, Longer-Term Action) (R-86-11) 

Require the New York City Transit Authority to include in the safety 
plan submitted to the New York State Public Transportation Safety 
Board its programs for improving management coordination between 
departments that are performing comparable functions or joint 
systemwide programs. (Class n, Priority Action) (R-86-12) 

In addition, the National Transportation Safety Board reiterated Safety 
Recommendation R-84-19 issued on April 9, 1984, and Safety Recommendation R-85-30 
issued on March 29, 1985, to the New York City Transit Authority: 

Require that inspectors responsible for insuring safe conditions of track 
know the necessary standards for maintaining those conditions. (Class n, 
Priority Action) (R-84-19) 

Immediately establish a safe procedure for the New York Fire 
Department to use in an emergency to remove the third-rail power on 
the subway system, and disseminate the procedure to all affected 
parties. (Class II, Priority Action) (R-85-30) 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s / JIM BURNETT 
Chairman 

/ s / PATRICIA A. GOLDMAN 
Vice Chairman 

/ s / JOHN K. LAUBER 
Member 

March 27, 1986 
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APPENDIX A 

INVESTIGATION 

The National Transportation Safety Board was notif ied o f the acc iden t at 11 a.m., 
on May 15, 1985. The Safety Board immedia te ly dispatched investigators from the field 
o f f i ces at New York and Fort Worth, Texas , and from the Washington, D . C , o f f i c e t o the 
acc iden t s i te . 

Groups were fo rmed to investigate track and signal fac tors , mechanical factors , 
operations fac tors , and survival fac tors . The Safety Board was assisted in its 
investigation by representat ives o f the parties which included the New York Ci ty Transit 
Authori ty, the New York State Public Transportation Safety Board, and the Transport 
Workers Union o f A m e r i c a . 
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APPENDIX B 

PERSONNEL INFORMATION 

Train Operator 

Mr. Sterling Burton had been employed by the N Y C T A for 16 years . He started his 
employment as a bus operator , a position he held for 2 years. He took classroom and o n -
the- job training for 11 months and then took the test for train operator and successfully 
passed. Mr. Burton had been employed as a train operator for 14 years. He had not had 
any firefighting training but had rece ived classroom training on passenger evacuat ion and 
new car equipment. He was qualified under N Y C T A rules without restr ict ion. 

Train Conductor 

Mr. R o y Merseles had been employed by the N Y C T A for 15 years . He started his 
employment as a railroad porter , a posit ion he held for 3 years . He then entered a 
month-long training program for conductors that involved classroom training and riding 
trains with qualified conductors . Fol lowing the training program, Mr. Merseles 
successfully comple t ed an examination for promot ion. He had worked as a conduc tor for 
12 years . He had at tended a refresher course several years be fore the acc iden t for rules 
and regulations o f the N Y C T A . He had not rece ived any firefighting training, but he had 
rece ived training in passenger evacuat ion. He was qualified under N Y C T A rules without 
restr ict ion. 

Student Conductor 

Mr. Anthony Davis had been employed by the N Y C T A for 17 months. He started his 
employment as a conduc tor , and after 6 weeks o f c lassroom and on- the- job training, he 
took and successfully comple t ed the conductor 's examination for promot ion . During his 
training, he rece ived 1 day training in firefighting techniques and 1 day training in panic 
cont ro l techniques. On the day o f the acc ident , Mr. Davis was in transition for another 
division and was riding the train to b e c o m e familiar with the route . A t the t ime o f the 
derailment, he was performing the duties o f the conductor . He was qualified as a 
conduc to r but not on the N line. 

Line Supervisor 

Mr. Lance Mitnick had been employed by the N Y C T A for 15 1/2 years . He started 
his employment as a car c leaner . He worked 6 years as a trackman and 6 years as a line 
supervisor o f track. Before becoming a line supervisor, he rece ived classroom and 
o n - t h e - j o b training for 3 months; each day o f the training he was required to pass a test 
for that day's instructions. Fol lowing the training, Mr. Mitnick successfully comple t ed an 
examination for p romot ion . He had not rece ived any refresher courses in the 6 years he 
had worked as a line supervisor; however he is qualified under the N Y C T A rules. 

Deputy Superintendent Track 

Mr, Alfonse Wojcih had been employed by the N Y C T A for 11 1/2 years. He began 
his employment as a track worker and continued in that position for 7 years . He was 
promoted to track foreman and worked in that assignment for 4 years . A t the t ime o f the 
acc iden t , he had been working as deputy superintendent for 6 months. He at tended 
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training classes for 3 months be fore he was appointed as a t rack foreman. Mr. Wojcih did 
not r ece ive any additional training when he was p romoted to deputy superintendent. He 
was qualified under N Y C T A rules. 

Signal Maintainer 

Mr. Franklin Orrace had been employed by the N Y C T A for 11 years . He began his 
employment as a signal helper and worked in that assignment for 8 years . He then took 
training for the posit ion o f signal maintainer, which included 3 months o f c lassroom and 
3 months o f on- the- job training. A t the t ime o f the acc iden t , Mr. Orrace was finishing a 
3-year probationary per iod. He was qualified under N Y C T A rules. 

Power Maintainer 

Mr. Dominick Tyson had been employed by the N Y C T A for 12 years. He had begun 
his employment as a maintainer's helper and had worked at that assignment for 11 years . 
As a maintainer's helper, he had c leaned and repaired equipment in au tomat ic substations 
under the direct ion o f a power maintainer. He a t tempted t w i c e t o take the qualifying 
examination for the posit ion o f power maintainer but, because o f his l imited exper ience , 
he was unsuccessful. Mr. Tyson had never worked at a manual ly-operated substation, and 
many o f the questions on the examination pertained to the operat ion o f a manual 
substation. He obtained books for study and interviewed exper ienced power maintainers, 
and on the third a t tempt , passed the examination and was p romoted to power maintainer. 
Af ter becoming a power maintainer, he rece ived on- the- job training at each substation to 
which he was assigned. 

. A t the t ime o f the acc iden t , Mr. Tyson was assigned to re l ieve power maintainers at 
any o f six substations who were on vacat ion or on extended s ick leave . He r ece ived o n -
the- job training from the employees at each substation, and he was required to sign a 
form to indicate that he was qualified at each substation. He did not sign a form for the 
Hudson substation because he felt he was not sufficiently trained in the operat ion o f the 
Hudson substation and had repor ted so to his supervisor and t o his union. 

Assistant Supervisor 

Mr. Frank Rachute had been employed by the N Y C T A for 30 years. He had been 
employed by the N Y C T A as a maintainer's helper, a power maintainer, a power 
department foreman, and an assistant supervisor. Mr. Rachute had worked the Hudson 
substation as a power maintainer. He was qualified under N Y C T A rules. 
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