
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: Augus t  28, 1978 

_____I__________-__________________I____ 

Forwarded to :  

Mr. James R .  Maloney 
Executive Direc tor  
P o r t  Authori ty  of Allegheny County 
Beaver and I s l and  Avenues 
P i t t sbu rgh ,  Pennsylvania 15233 

SAFETY RECflMMENDAT I O N ( S )  

R-78-49 and 50 

______I__________-__________________I___- 

About 8:03 a.m.,  on February 10 ,  1978, a t r o l l e y  car  and a bus 
owned by t h e  P o r t  Authori ty  of Allegheny County co l l i ded  i n  P i t t sbu rgh ,  
Pennsylvania,  when t h e  t r o l l e y  ca r  suddenly turned i n t o  t h e  pa th  of the  
oncoming bus.  Four persons were k i l l e d ,  37 persons were i n j u r e d ,  and 
damage was est imated t o  be  $48,000. r/ 

The opera t ion  of t h e  t r a c k  switch from one p o s i t i o n  t o  t h e  o the r  
can only be done e l e c t r i c a l l y  by a f a u l t  i n  t h e  c i r c u i t  or by a c t i o n  
i n i t i a t e d  by a t r o l l e y  opera tor .  
to opera te  t h e  t r a c k  switch when t h e  t r o l l e y  po le  of h i s  ca r  i s  on t h e  
ca tenary  contac tor  switch.  He can do t h i s  by using a t r a c k  switch 
c o n t r o l  l eve r  on t h e  opera t ing  console o r  by applying power wi th  the 
power pedal .  

The t r o l l e y  opera tor  only has a c a p a b i l i t y  

The t r o l l e y  ca r  opera tor  involved i n  t h i s  acc iden t  t e s t i f i e d  t h a t  
t h e  switch a r b i t r a r i l y  operated t o  the  curve t r ack ,  cont ra ry  t o  h i s  
des i r ed  rou te ,  seconds be fo re  h i s  ca r  entered t h e  switch.  
h i s  testimony, he did not  do anything t o  cause t h e  switch t o  opera te .  
However, t h e  reported p o s i t i o n  of h i s  ca r  a t  t h e  t i m e  t h e  switch operated 
would have placed t h e  c a r ' s  t r o l l e y  po le  pas t  and c l e a r  of t h e  ca tenary  
con tac to r .  

According t o  

- 
- I/ For more d e t a i l e d  information on t h i s  acc ident ,  read "Railroad 

Accident Report--Collision of P o r t  Authori ty  of Allegheny County 
Tro l ley  Car No. 1790 and Bus No. 2413, P i t t sbu rgh ,  Pennsylvania ,  
February 10, 1978," (NTSB-FUR-78-5). 
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S i m i l a r l y ,  on February 14,  1938, anQther t r o l l e y  ca r  opera tor  
repor ted  t h a t  t h e  switch l i ned  f o r  the  curye as  h i s  ca r  approached i t .  
According t o  h i s  testimony, h i s  c a r ' s  t r o l l e y  pole  a l s o  would have been 
p a s t  and clear of the  catenary contac tor  when t h e  switch operated.  He 
t e s t i f i e d  t h a t  he had t o  r eve r se  t h e  ca r  and coas t  through t h e  switch 
two times be fo re  t h e  switch proper ly  operated f o r  t h e  s t r a i g h t  t r ack .  

The switch components and cab le s ,  t h e  c i r c u i t  components, and t 
c a r  in t h e  acc ident  were checked f o r  f q u l t s  and none were found. 
tests through t h e  s v i t c h ,  inc luding  tests conducted using t h e  ca r  involved 
i n  t h e  acc iden t ,  revealed no undesired opera t ions .  Therefore,  s i n c e  no 
f a u l t s  were found i n  t h e  c i r c u i t r y  and equipment, and s i n c e  t h e  repor ted  
malfunct ion could not  be dupl ica ted ,  t h e  Board concludes t h a t  t h e  movement 
of the  switch w a s  caused by t h e  opera tor .  

Opera t i  

The opera t ion  of t h e  t r a c k  switch from t h e  c a r  i s  provided f o r  by a 
spring-loaded, single-throw, toggle  switch.  This  i s  t h e  p re fe r r ed  and 
au thor ized  method. 
load of 60 amperes o r  a o r e ,  i t  w i l l  ope ra t e  if t h e  power con t ro l  pedal 
i s  depressed.  I f  t h i s  happens when t h e  t r o l l e y  po le  i s  on t h e  ca tenary  
con tac to r ,  t h e  switch w i l l  p o s i t i o n  f o r  a diverging o r  curve rou te .  
coggle switch g ives  a more p o s i t i v e  c o n t r o l  and, because of an inhe ren t  
t iming c i r c u i t ,  g ives  t h e  opera tor  more f l e x i b i l i t y  i n  ope ra t ing  t h e  
t r a c k  switch.  Even though t h e  opera t ion  of t h e  t r a c k  switch by use of 
t h e  power cont ro l .peda1  i s  p roh ib i t ed ,  t h e  f e a t u r e  should be removed. 
T n i s  i s  e s p e c i a l l y  c r i t i c a l  s i n c e  t h e  opera tor  must "guess" when h i s  
c a r ' s  t r o l l e y  pole  i s  e i t h e r  on o r  c l e a r  of the ca tenary  contac tor  
switch.  

However, s i n c e  t h e  t r a c k  switch responds t o  a c u r r e n t  

The 

The t r a c k  switch does n o t  have any p r o t e c t i v e  devices  t o  prevent  
i t s  opera t ion  i f  t h e r e  i s  c o n f l i c t i n g  t r a f f i c ,  e i t h e r  t r o l l e y  car o r  
rubber - t i red  v e h i c l e s ,  i n  t h e  immediate v i c i n i t y  of  t h e  switch.  The 
a l s o  are no s i g n a l s  t o  i n d i c a t e  t h e  pos i t i on  of t h e  switch o r  t o  
govern t r a f f i c  movements over i t .  Detector  devices  t o  c o n t r o l  t h e  
opera t ion  of t h e  switch i n  conjunct ion wi th  governing s i g n a l s  f o r  a l l  
t r a f f i c  would preclude an untimely opera t ion  of t h e  t r a c k  switch.  

A s  a r e s u l t  of t h i s  i nves t iga t ion ,  t h e  Nat ional  T ranspor t a t io  
Safe ty  ijoard recommends t h a t  the P o r t  Authori ty  of Allegheny Count 
Pennsylvania : 



Disable  t h e  inherent  f e a t u r e  of the t r o l l e y  car  t h a t  p e r m i t s  
t h e  opera t ion  of an e l e c t r i c  switch movement by depressing 
t h e  power peda l ,  (Class  11, P r i o r i t y  Action) (R-78-49) 

Provide switch-operating p ro tec t ion  t o  prevent  the  Palm 
Garden Loop and s imi l a r  switches from being operable  when 
an opposing v e h i c l e  i s  wi th in  a danger zone. 
P r i o r i t y  Action) CR-76-50) 

(Class  11, 

KEGG, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred i n  
t h e  above recommendations. 
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