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1, I NTRODUCT I ON 

1.1 PURPOSE 

T h i s  r e p o r t  documents a  d e t a i l e d  s t u d y  of  t h e  job  o f  T r a i n  

D i s p a t c h e r .  The r e p o r t  c o n s t i t u t e s  a  d a t a  base  from which minimum 

c r i t e r i a  of j ob  knowledge, job  s k i l l s  and t r a i n i n g  consonant  w i t h  

s a f e  o p e r a t i o n s  can  be  d e r i v e d .  The d a t a  may a l s o  be used  a s  a  

s t a r t i n g  p o i n t  f o r  t h e  development of  a p t i t u d e  and p r o f i c i e n c y  

t e s t s ,  t r a i n i n g  c u r r i c u l a  and r e s e a r c h  r e q u i r e m e n t s .  

1 . 2  BACKGROUND 

The F e d e r a l  R a i l r o a d  S a f e t y  Act of  1970 ( P u b l i c  Law 91-458) 

empowers t h e  S e c r e t a r y  o f  T r a n s p o r t a t i o n  t o  p r e s c r i b e  r u l e s ,  r e g -  

u l a t i o n s ,  o r d e r s  and s t a n d a r d s  and t o  conduct  r e s e a r c h ,  development ,  

t e s t i n g ,  e v a l u a t i o n  and t r a i n i n g  a p p r o p r i a t e  f o r  a l l  a r e a s  of  r a i l -  

road  s a f e t y .  The accomplishment o f  t h e s e  f u n c t i o n s  was d e l e g a t e d  

t o  t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  (FRA). 

Human per formance  was r ecogn ized  a s  a  major  i n f l u e n c e  on t h e  

s a f e t y  o f  r a i l r o a d  o p e r a t i o n s .  In  1971,  t h e  FRA commissioned t h e  

Human F a c t o r s  Branch of  t h e  T r a n s p o r t a t i o n  Systems Cen te r  (TSC) t o  

p r o v i d e  p r o f e s s i o n a l  a s s i s t a n c e  i n  implementing t h e  S a f e t y  A c t ' s  

r e q u i r e m e n t s  i n  t h i s  a r e a  th rough  a  p r o j e c t  e n t i t l e d :  "Human F a c t o r s  

i n  R a i l r o a d  O p e r a t i o n s . "  T h i s  p r o j e c t  p rov ided  f o r  c o n s u l t a t i o n  and 

r e s e a r c h  i n  t h e  p r i n c i p a l  a r e a s  where human c a p a b i l i t i e s ,  l i m i t a t i o n s  

and b e h a v i o r a l  c h a r a c t e r i s t i c s  may be d e t e r m i n a n t s  of  o p e r a t i o n a l  

s a f e t y .  

I n  any job  a r e a ,  t o  de t e rmine  whether  r e g u l a t o r y  a c t i o n  i s  r e -  

q u i r e d  t o  a s s u r e  s a f e t y  and ,  i f  s o ,  what k ind  o f  a c t i o n ,  one must 

t ho rough ly  u n d e r s t a n d  what t h e  job  e n t a i l s .  T h e r e f o r e ,  a  s e r i e s  of  

t a s k s  were e s t a b l i s h e d  w i t h i n  t h i s  p r o j e c t  t o  c o l l e c t  and o r g a n i z e  

i n f o r m a t i o n  on t h o s e  jobs  t h a t  d i r e c t l y  i n f l u e n c e  t h e  s a f e t y  o f  

t r a i n  movements. The program f o r  such  job  a n a l y s e s  i n  F i s c a l  Year 

1973 i n c l u d e d  a  s t u d y  of  t h e  job  o f  t h e  t r a i n  d i s p a t c h e r .  T h i s  

r e p o r t  documents t h e  r e s u l t s  o f  t h a t  s t u d y .  



1 . 3  APPROACH 

The approach  t o  t h e  s t u d y  o f  t h e  j o b  of  t r a i n  d i s p a t c h e r  i n -  

c luded  t h e  f o l l o w i n g  s t e p s :  rev iew of  documenta t ion ,  c o n s u l t a t i o n ,  

o b s e r v a t i o n ,  a n a l y s i s  and r e p o r t i n g .  

Very - l i t t l e  l i t e r a t u r e  was a v a i l a b l e  a s  a  base  f o r  t h e  s t u d y .  

The codes o f  o p e r a t i n g  r u l e s  o f  s e v e r a l  c a r r i e r s  were s t u d i e d ,  and 

a  few books of  s p e c i a l  i n s t r u c t i o n s  f o r  d i s p a t c h e r s  were o b t a i n e d .  

Unpublished d a t a  from s e v e r a l  e v a l u a t i o n s  of d i s p a t c h i n g  o p e r a t i o n s  

o f  i n d i v i d u a l  c a r r i e r s  were provided  by t h e  FRA and t h e  American 

T r a i n  D i s p a t c h e r s  A s s o c i a t i o n .  T h i s  m a t e r i a l  was reviewed and 

i n t e r p r e t e d  w i t h  t h e  a s s i s t a n c e  o f  a  c o n s u l t a n t  expe r i enced  i n  

r a i l r o a d  o p e r a t i o n s ,  and a  t e n t a t i v e  l i s t i n g  o f  f u n c t i o n s  and t a s k s  

was p r e p a r e d .  

Obse rva t ion  of o p e r a t i o n s  was accomplished by having  p r o j e c t  

s t a f f  members v i s i t  d i s p a t c h i n g  o f f i c e s ,  s i t  w i t h  t r i c k  d i s p a t c h e r s ,  

o b s e r v e  t h e i r  a c t i v i t i e s  and a s k  q u e s t i o n s  about  a c t i o n s  and r e a s o n s  

f o r  them. D e t a i l s  of t h e  o p e r a t i o n ,  i n c l u d i n g  workload,  equipment ,  

p rocedures  and problems were r eco rded .  Where a p p r o p r i a t e ,  samples 

o f  documents were o b t a i n e d ,  photographs  were t a k e n ,  and t r a n s a c t i o n s  

were t a p e  r e c o r d e d .  V i s i t s  i n c l u d e d  i n t e r v i e w s  w i t h  t h e  Chief  T r a i n  

D i s p a t c h e r  and ,  sometimes,  t h e  D i v i s i o n  S u p e r i n t e n d e n t .  

E a r l y  i n  t h e  s t u d y  it became a p p a r e n t  t h a t  e v e r y  d i v i s i o n  o f  

e v e r y  r a i l r o a d  i s  an  i n d i v i d u a l  e n t i t y  w i t h  i t s  own p e c u l i a r  

c h a r a c t e r i s t i c s .  A s  a  r e s u l t ,  eve ry  d i s p a t c h i n g  o p e r a t i o n  h a s  

i t s  own p rocedures  and a i d s ,  adap ted  t o  match i t s  t e r r i t o r y .  Study 

o f  t h e  a v a i l a b l e  l i t e r a t u r e  showed, however,  t h a t  eve ry  d i s p a t c h i n g  

o f f i c e  has  e s s e n t i a l l y  t h e  same f u n c t i o n s  t o  per form even though t h e y  

may b e  performed i n  s l i g h t l y  d i f f e r e n t  ways. We t h e r e f o r e  adopted  

a  two-phased approach  t o  ou r  o b s e r v a t i o n s .  One phase  invo lved  a  

d e t a i l e d  c a s e  s t u d y  o f  a  s i n g l e  d i s p a t c h i n g  o p e r a t i o n ,  f o c u s i n g  on 

a  s i n g l e  p o s i t i o n ,  t o  be s u r e  t h a t  no c r i t i c a l  d i s p a t c h i n g  t a s k  i n  

t h a t  o p e r a t i o n  would be ove r looked .  The second phase  invo lved  a  

b roade r  su rvey  of a  number of  w ide ly  d i f f e r e n t  o p e r a t i o n s  t o  sample 

t h e  v a r i a t i o n s  i n  t a s k s  t h a t  might  be expec ted  na t ionwide .  



Because i t  i n c l u d e d  t r a i n  o r d e r ,  a u t o m a t i c  b l o c k  and c e n t r a l i z e d  

t r a f f i c  c o n t r o l  t e r r i t o r i e s  and was l o c a t e d  c o n v e n i e n t l y  c l o s e  t o  

TSC, t h e  Boston and Maine R a i l r o a d  was s e l e c t e d  f o r  t h e  c a s e  s t u d y  

approach .  The f i e l d  s u r v e y  i n c l u d e d  v i s i t s  t o  t h e  f o l l o w i n g  

o p e r a t i o n s :  

B e l t  Railway o f  Chicago ,  Bedford P a r k ,  I l l i n o i s  

B u r l i n g t o n  Nor the rn  R a i l r o a d ,  C i c e r o ,  I l l i n o i s  

Chicago and Western I n d i a n a  R a i l r o a d ,  Chicago ,  I l l i n o i s  

Denver and Rio Grande Western R a i l r o a d ,  Denver ,  Colorado 

I l l i n o i s  C e n t r a l  Gulf R a i l r o a d ,  Chicago,  I l l i n o i s  

Sou the rn  P a c i f i c  T r a n s p o r t a t i o n  Company, Tucson, Ar i zona  

The v a r i a t i o n s  i n  o p e r a t i o n s  observed  i n  t h e  f i e l d  s u r v e y  were 

s m a l l  enough w i t h  r e g a r d  t o  e s s e n t i a l  t a s k s  t o  g i v e  c o n f i d e n c e  t h a t  

t h e  d e s c r i p t i o n s  and c o n c l u s i o n s  o f  t h i s  r e p o r t  a r e  r e a s o n a b l y  

a p p l i c a b l e  t o  t r a i n  d i s p a t c h i n g  o p e r a t i o n s  th roughou t  t h e  Uni ted  

S t a t e s .  

1 . 4  ORGANIZATION OF THE REPORT 

The n e x t  t h r e e  c h a p t e r s  o f  t h i s  r e p o r t  d e s c r i b e  t h e  t r a i n  

d i s p a t c h e r ' s  j ob .  Chapter  2 p r o v i d e s  an overv iew of  t h e  d i s -  

p a t c h e r ' s  r e s p o n s i b i l i t i e s ,  h i s  l o c a t i o n  w i t h i n  t h e  company s t r u c -  

t u r e ,  h i s  p r i n c i p a l  d u t i e s  and some g e n e r a l  o b s e r v a t i o n s .  Chap te r  3 

d e s c r i b e s  t h e  d i s p a t c h e r ' s  workp lace ,  i n c l u d i n g  h i s  l o c a t i o n ,  a i d s ,  

work p o s i t i o n  l a y o u t  and g e n e r a l  working envi ronment .  

Chapter  4  d e s c r i b e s  and c h a r t s ,  i n  a  framework of s i x  major  

f u n c t i o n s ,  t h e  t a s k  d e t a i l s  o f  t h e  d i s p a t c h e r ' s  j o b .  Chap te r  5 

d e s c r i b e s  s a f e t y - r e l a t e d  problems i n h e r e n t  i n  t h e  t r a i n  d i s p a t c h i n g  

j o b ,  a s  deduced from t h e  d a t a  of  t h e  s t u d y .  I n  Chapter  6 some g u i d e -  

l i n e s  a r e  p r o v i d e d  f o r  t h e  development  of  j ob  per formance  c r i t e r i a  

and s e l e c t i o n  and e v a l u a t i o n  t e s t s ,  d e r i v e d  from c o n s i d e r a t i o n  o f  

t h e  p h y s i c a l  and p s y c h o l o g i c a l  a t t r i b u t e s  judged d e s i r a b l e  f o r  t r a i n  

d i s p a t c h e r s .  Chapter  7 summarizes t h e  s t u d y  and o f f e r s  a p p r o p r i a t e  

recommendat ions.  



2, GENERAL JOB DESCRIPTION 

2 . 1  INTRODUCTION 

The t r a i n  d i s p a t c h e r  i s  r e s p o n s i b l e  f o r  a l l  t r a i n  movements 

on a  l i n e ,  o r  l i n e s ,  o f  r a i l r o a d  having  s p e c i f i c  l i m i t s  ( t e r r i t o r y ) .  

He i s  r e s p o n s i b l e  f o r  t h e  s a f e  and e x p e d i t i o u s  movement o f  a l l  

t r a i n s  and work crews o p e r a t i n g  w i t h i n  h i s  t e r r i t o r y  and p r o v i d e s  

s p e c i f i c  d i r e c t i o n  t o  v a r y i n g  numbers o f  o p e r a t o r s ,  t r a i n  d i r e c t o r s ,  

c o n d u c t o r s ,  enginemen and o t h e r s ,  w h i l e  m a i n t a i n i n g  d e t a i l e d  

documentary r e c o r d s  of  a l l  involvements .  

2 . 2  ORGANIZATION 

The t r a i n  d i s p a t c h e r  r e p o r t s  t o  and r e c e i v e s  i n s t r u c t i o n  from 

t h e  Chief  and /o r  A s s i s t a n t  Chief  D i s p a t c h e r .  The Chief  T r a i n  

D i s p a t c h e r  i s  t h e  d i r e c t  a u t h o r i t y  f o r  t h e  movement o f  a l l  t r a i n s  

i n  h i s  d i v i s i o n  and i s s u e s  a l l  o r d e r s  i n  t h e  name o f  t h e  S u p e r i n -  

t e n d e n t .  He i s  r e s p o n s i b l e  f o r  t h e  p r e p a r a t i o n  o f  a l l  t i m e t a b l e  

t r a i n  s c h e d u l e s  and must a u t h o r i z e  t h e  movement o f  a l l  t r a i n s  n o t  

s chedu led  i n  t h e  t i m e t a b l e .  

Repor t ing  t o  t h e  t r a i n  d i s p a t c h e r  a r e  t r a i n  d i r e c t o r s ,  tower 

o p e r a t o r s ,  and o p e r a t o r s ,  who a r e  r e s p o n s i b l e  t o  t h e  t r a i n  d i s -  

p a t c h e r  f o r  a l l  t r a i n  movements w i t h i n  s p e c i f i c  segments o f  h i s  

t e r r i t o r y  ( such  a s  t r a i n  o r d e r  b l o c k s  and i n t e r l o c k i n g s ) .  

F i g u r e  2 - 1  shows a  t y p i c a l  r a i l r o a d  company o r g a n i z a t i o n  and 

i l l u s t r a t e s  how t r a i n  d i s p a t c h i n g  and a l l i e d  f u n c t i o n s  r e l a t e  t o  t h e  

t o t a l  o r g a n i z a t i o n .  

2 .3  DUTIES 

2 . 3 . 1  P r i n c i p a l  D u t i e s  

The t r a i n  d i s p a t c h e r ,  e i t h e r  d i r e c t l y  o r  t h rough  o p e r a t o r s :  

1. Schedu les  and c o n t r o l s  f o l l o w i n g ,  oppos ing  o r  c o n f l i c t i n g  

movements o f  t r a i n s  by:  
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a .  i s s u i n g  t r a i n  o r d e r s  and i n s t r u c t i o n s  and communicating 

them d i r e c t l y  by t e l e p h o n e ,  t e l e g r a p h ,  o r  r a d i o ;  

b. c o n t r o l l i n g  t r a c k  s w i t c h e s  and wayside s i g n a l s  e i t h e r  

d i r e c t l y  o r  by remote c o n t r o l ,  f r e q u e n t l y  w i t h  t h e  a i d  

of  a  model board (CTC) which shows by diagrams and 

l i g h t s  t h e  t r a c k  occupancy and p o s i t i o n  of t r a c k  

swi tches  and a s s o c i a t e d  s i g n a l s ;  

c .  g r a n t i n g  pe rmiss ion  f o r  t r a i n s  t o  occupy t r a c k s  where 

t r a i n  movements a r e  governed by au tomat ic  s i g n a l s  

a c t i v a t e d  by t h e  t r a i n s  occupying t h e  t r a c k .  

2 .  Mainta ins  permanent r e c o r d s  of  t r a i n  o r d e r s  and pe rmiss ions  

i s s u e d  and t h e  p e r t i n e n t  d a t a  concerning a l l  t r a i n  movements. 

3 .  I s s u e s  pe rmiss ions  f o r  t r a c k  c a r s  and work t r a i n s  t o  

occupy s p e c i f i c  t r a c k s  f o r  s p e c i f i c  p e r i o d s  of  t ime .  

4 .  Monitors  graph r e c o r d i n g s  of  h o t  box d e t e c t o r s  ( i f  p r o -  

v ided)  and t a k e s  a p p r o p r i a t e  a c t i o n  i f  a  ho t  box i s  

d e t e c t e d .  

Various a d d i t i o n a l  d u t i e s  may be ass igned  t h e  t r a i n  d i s p a t c h e r  

a s  c i r cums tances  and o p e r a t i n g  p o l i c y  r e q u i r e .  

2 .3 .2  Organ iza t ion  of Work Day 

S ince  t h e  t r a i n  d i s p a t c h e r  i s  i n  c o n t r o l  o f  a  dynamic, con- 

t i n u a l l y  changing system, t h e r e  i s  no " t y p i c a l "  arrangement 

of h i s  d u t i e s .  Gross ly ,  we can i d e n t i f y  a  p r e l i m i n a r y  phase 

dur ing  which t h e  d i s p a t c h e r  r e l i e v e s  t h e  p reced ing  d i s p a t c h e r ,  

" reads  i n t o "  t h e  s t a t u s  of  h i s  system and t a k e s  over  c o n t r o l ;  an 

i n t e r m e d i a t e  phase c o n s t i t u t i n g  most of  h i s  work; and a  f i n a l  phase 

i n  which he  reviews t h e  s t a t u s  of h i s  sys tem,  c l e a n s  up u n f i n i s h e d  

t a s k s ,  and t u r n s  over c o n t r o l  t o  t h e  succeeding d i s p a t c h e r .  These 

phases  a r e  shown g r a p h i c a l l y  i n  F igure  2 - 2 ,  t o g e t h e r  wi th  some o f  

t h e  more c h a r a c t e r i s t i c  a c t i v i t i e s  of each phase .  The diagram does 

n o t ,  n o r  i s  it  in tended t o ,  d e p i c t  c o n s i s t e n t  l e v e l s  o r  o r d e r s  of 

a c t i v i t y .  I n s t e a d ,  it has been s t r u c t u r e d  i n  a  manner which r e -  

f l e c t s ,  i n  g r o s s  t e rms ,  t h e  a c t i v i t i e s  which g e n e r a l l y  occur  dur ing  



r
-
i
 

I 2.: 
1 I 



t h e  c o u r s e  o f  a  work day.  The p r e l i m i n a r y  and f i n a l  phases  o f  

a c t i v i t y  no rma l ly  f o l l o w  t h e  sequence  i n d i c a t e d .  The remaining  

f u n c t i o n s  o c c u r  on an  "as  r equ i red1 '  b a s i s ,  r e spond ing  t o  t h e  needs  

d i c t a t e d  by t h e  e v o l v i n g  t r a f f i c  s i t u a t i o n .  

The d e t a i l s  o f  how t h e s e  t a s k s  a r e  performed w i l l  be  examined 

i n  Chapter  4. 

2 .3 .3  Dynamic Flow of  Dec i s ion  

The t r a i n  d i s p a t c h e r  r e c e i v e s  i n f o r m a t i o n  from a  v a r i e t y  o f  

s o u r c e s ,  which he  must p r o c e s s  i n  o r d e r  t o  make d e c i s i o n s .  Using 

t h e  a i d s  p rov ided  him, t h e  d i s p a t c h e r  t a k e s  t h e  a c t i o n s  r e q u i r e d  

by h i s  d e c i s i o n s ,  g e n e r a l l y  by i s s u i n g  o r d e r s ,  and documents h i s  

a c t i v i t i e s .  F i g u r e  2 -3  shows h i g h l i g h t s  of  t h i s  g e n e r a l  f l ow o f  

a c t i v i t y ,  and a l s o  i l l u s t r a t e s  t h a t  t h e  i n t e r a c t i o n s  o f  env i ronmen ta l  

f a c t o r s  w i t h  h i s  p h y s i c a l  and menta l  c o n d i t i o n  a r e  a l l  a  p a r t  o f  

t h e  dynamic p r o c e s s  i n  which he  i s  invo lved .  

2.4 GENERAL NATURE OF THE J O B  

2 .4 .1  Genera l  C h a r a c t e r i s t i c s  

The t i t l e  " t r a i n  d i s p a t c h e r "  d a t e s  back t o  t h e  e a r l y  days o f  

t h e  r a i l r o a d  i n d u s t r y  and d i s p a t c h e r s  must s t i l l  per form many 

t r a d i t i o n a l  t a s k s .  I n  a d d i t i o n ,  t e c h n i c a l  p r o g r e s s  and a  t r e n d  

toward c e n t r a l i z a t i o n  ( i n  most c a s e s  encouraged by economics) have 

added many new a s p e c t s  t o  t h e  job .  

With c e n t r a l i z e d  t r a i n  c o n t r o l ,  s w i t c h e s  and s i g n a l s  ex tend ing  

over  hundreds of  m i l e s  of m a i n l i n e  t r a c k  a r e  f r e q u e n t l y  c o n t r o l l e d  

by a  s i n g l e  d i s p a t c h e r ,  even ex tend ing  t o  s i d e  t r a c k s  i n  major  

C e n t r a l i z e d  T r a i n  Con t ro l  (CTC) d i s p a t c h  sys tems o p e r a t i o n s .  T r a i n  

movements, s i g n a l s  and s w i t c h i n g  a c t i o n s  a r e  i n d i c a t e d  by a  v a r i e t y  

of  s t a t u s  i n d i c a t i o n  l i g h t s  p r e s e n t e d  on a  s i t u a t i o n  o r  s t a t u s  

d i s p l a y  board  l o c a t e d  a d j a c e n t  t o  t h e  t r a i n  d i s p a t c h e r .  When 

a u t o m a t i c  t r a i n  c o n t r o l  and speed  c o n t r o l  p r o v i s i o n s  a r e  p r e s e n t ,  

a  t r a i n  runn ing  th rough  a  s t o p  s i g n a l  o r  exceeding  a  speed  l i m i t  

can  be e l e c t r o n i c a l l y  s topped  o r  s lowed,  e l i m i n a t i n g  t h e  p o s s i b i l i t y  





o f  human f a i l u r e .  A system commonly used  today  i s  t h e  a u t o m a t i c  

b l o c k ,  i n  which a  s i g n a l  gua rds  t h e  s e c t i o n  o f  t r a c k  immediately 

beyond and i n d i c a t e s  whether  a n o t h e r  t r a i n  i s  p r e s e n t .  T h i s  sys tem 

i s  u n i - d i r e c t i o n a l  and if s imul t aneous  two-way o p e r a t i o n  i s  n e c e s s a r y ,  

two t r a c k s  must be used .  A v a r i e t y  of a u t o m a t i c  s a f e t y  d e v i c e s  can 

be  i n c o r p o r a t e d  i n t o  t h e  b lock  sys tem.  

The u s e  o f  two-way r a d i o  g r e a t l y  e x p e d i t e s  f r e i g h t  t r a i n  o p e r a -  

t i o n s .  Many locomot ives ,  cabooses ,  towers  and d i s p a t c h  c e n t e r s  

a r e  s o  equipped,  e n a b l i n g  t r a i n  d i s p a t c h e r s  t o  t a l k  t o  tower men, 

t r a i n  e n g i n e e r s  o r  conduc to r s  w h i l e  e n r o u t e .  P o r t a b l e  and f i x e d  

r a d i o  i n s t a l l a t i o n s  a r e  used  i n  l a r g e  y a r d s  f o r  c o n t a c t  between c a r  

i n s p e c t o r s ,  tower o p e r a t o r s ,  locomot ive  e n g i n e e r s  and o t h e r  y a r d  

p e r s o n n e l .  

Although t h e  " d i s p a t c h i n g "  a s p e c t s  of  t h e  job  s t i l l  p redomina te ,  

w i t h  t h e  adven t  of i n c r e a s i n g l y  automated sys tems and a  co r re spond ing  

i n c r e a s e  i n  scope  of  c o n t r o l  r e s p o n s i b i l i t y ,  t h e  t r a i n  d i s p a t c h e r  

p o s i t i o n  h a s  become more t h a t  of  an o p e r a t i o n s  c o n t r o l l e r .  

Many r a i l r o a d  companies have implemented a u s t e r i t y  programs,  

u s u a l l y  i n v o l v i n g  r e d u c t i o n s  i n  f o r c e  ( l a y o f f s )  and c e n t r a l i z a t i o n  

o r  c o n s o l i d a t i o n  of s u p p o r t  f u n c t i o n s .  Although " s t r e a m l i n i n g "  

r a i l r o a d  o p e r a t i o n s  h a s  g e n e r a l l y  been b e n e f i c i a l ,  i n  some c a s e s  

t h e  c o n s o l i d a t i o n  of  o p e r a t i o n s  has  r e s u l t e d  i n  an  i n c r e a s e  i n  t h e  

d i s p a t c h e r ' s  workload.  

More t h a n  anyone e l s e  i n  t h e  i n d u s t r y ,  t h e  r a i l r o a d  d i s p a t c h e r  

must be tho rough ly  f a m i l i a r  w i t h  s p e c i f i c  and g e n e r a l  r u l e s  and 

d i r e c t i v e s ,  and o t h e r  job  knowledge r e q u i r e d  o f  r a i l r o a d  employees 

w i t h  whom he i n t e r f a c e s .  Appendices B t h rough  P  c o n t a i n  i l l u s t r a -  
t i o n s  of t h e  j o b  knowledge r e q u i r e d  o f  a  t r a i n  d i s p a t c h e r .  

2 . 4 . 2  Work Cond i t ions  

Performance of  t h e  t r a i n  d i s p a t c h e r  a c t i v i t y  i n v o l v e s  a  

complex i n t e r a c t i o n  of  man, machine and envi ronment .  The informa-  

t i o n  t h a t  i s  n e c e s s a r y  f o r  d a y - t o - d a y  performance i n  t h i s  c a p a c i t y  

i s  o b t a i n e d  th rough  v a r i o u s  means ( i . e . ,  memos, r u l e s ,  s i g n a l s ,  



d i s p l a y s  and v o i c e s )  p r e s e n t e d  i n  an environment  which may sometimes 

be  c o u n t e r p r o d u c t i v e .  Noise l e v e l s  a r e  o f t e n  h i g h ,  v e n t i l a t i o n  

i n a d e q u a t e ,  and d e s i g n  o f  equipment and workspace p o o r .  See 

Chap te r s  3.  and 5.  f o r  expanded d i s c u s s i o n s  o f  t h e  t r a i n  d i s p a t c h e r ' s  

work c o n d i t i o n s .  

2 . 4 . 3  Performance 

Bas ic  t o  t h e  s u c c e s s f u l  performance o f  t h e  t r a i n  d i s p a t c h e r ' s  
a c t i v i t y  i s  t h e  a b i l i t y  t o  e f f e c t i v e l y  u t i l i z e  t h o s e  job  a i d s  which 

s u p p o r t  t h e  r e s p o n s i b i l i t i e s  and a u t h o r i t i e s  r ecogn ized  a s  c r i t i c a l  

components of  t h e  job .  The a c t i o n s  r e q u i r e d  of t h e  d i s p a t c h e r  a r e  

i n  many i n s t a n c e s  comparable t o  t h o s e  of  a  management e x e c u t i v e .  

He must p l a n ,  o r g a n i z e ,  c o o r d i n a t e ,  c o n t r o l  and d i r e c t ,  i n  a d d i t i o n  

t o  i n i t i a t i n g ,  mon i to r ing  and documenting p r a c t i c a l l y  a l l  of h i s  

a c t i o n s .  

2 .4 .4  S t a t u s  

Job  p r e s t i g e  and t h e  es teem i n  which t r a i n  d i s p a t c h e r s  a r e  

h e l d  appea r  t o  v a r y  from company t o  company. Most r a i l r o a d s  c l a s -  

s i f y  t r a i n  d i s p a t c h e r s  a s  " l a b o r , "  and t h e y  have a  n a t i o n a l  

un ion  (American T r a i n  D i s p a t c h e r s  A s s o c i a t i o n ) .  An e x c e p t i o n  i s  

t h e  I l l i n o i s  C e n t r a l  Gulf R a i l r o a d ,  which g i v e s  d i s p a t c h e r s  t h e  

s t a t u s  o f  o f f i c e r s  of  t h e  company and a c c o r d s  them t h e  r e s p e c t  

and p r i v i l e g e s  commensurate w i t h  t h a t  l e v e l  o f  employee, i n c l u d i n g  

a  pens ion  p l a n ,  annual  m e r i t  sys tem r e v i e w s ,  and wage and s a l a r y  

programs.  



3 ,  WORKPLACE 

There i s  no " t y p i c a l "  workplace f o r  a  t r a i n  d i s p a t c h e r .  Every 

o f f i c e  has  a  d i f f e r e n t  mix of  d e s k s ,  CTC p o s i t i o n s ,  a i d s ,  and i n t e r -  

f a c e s  w i t h  o t h e r  o p e r a t i n g  g roups ,  and where mixes a r e  s i m i l a r ,  t h e  

p h y s i c a l  l a y o u t s  s t i l l  d i f f e r .  Nea r ly  a l l  p o s i t i o n s  have some 

f e a t u r e s  i n  common - -  a  c h a i r ,  f l a t  s p a c e  f o r  documents,  r a d i o  and 

t e l e p h o n e  t e r m i n a l s ,  and o f t e n  a  CTC boa rd .  We w i l l  d i s c u s s  s e v e r a l  

of  t h e  common f e a t u r e s ,  p a r t i c u l a r l y  t h o s e  t h a t  h e l p  d e t e r m i n e  t h e  

l a y o u t  o f  t h e  workplace ,  i l l u s t r a t i n g  b o t h  s i m i l a r i t i e s  and d i f -  

f e r e n c e s ,  and t h e n  d i s c u s s  problems r e l a t e d  t o  t h e  d i s p a t c h e r ' s  

work envi ronment .  

3 . 1  TERRITORY AND AIDS 

3 . 1 . 1  T e r r i t o r y  

The work p o s i t i o n  f o r  a  g i v e n  t r a i n  d i s p a t c h e r  i s  i d e n t i f i e d  

by t h e  t e r r i t o r y  he c o n t r o l s .  On a  s m a l l  r a i l r o a d ,  one d i s p a t c h e r  

may c o n t r o l  t h e  e n t i r e  sys tem.  On l a r g e r  r a i l r o a d s ,  t h e  t e r r i t o r y  

may be a  r e g i o n  ( e . g . ,  C e n t r a l  Desk, Connec t i cu t  V a l l e y  CTC, e t c . ) ,  

a  d i s t r i c t ,  a  d i v i s i o n ,  o r  a  s u b d i v i s i o n .  F i g u r e  3 - 1  shows how t h e  

Boston and Maine R a i l r o a d  d i v i d e s  i t s  t e r r i t o r y  among f i v e  t r a i n  

d i s p a t c h e r s .  

A d i s p a t c h i n g  o f f i c e  may i n c l u d e  one o r  s e v e r a l  d i s p a t c h e r  

p o s i t i o n s .  The o f f i c e s  surveyed had from one t o  t h i r t e e n  p o s i t i o n s .  

F i f t e e n  p o s i t i o n s  i n  one o f f i c e  i s  p r o b a b l y  t h e  maximum i n  t h i s  

c o u n t r y .  

S i n c e  i t  i s  economical  and conven ien t  t o  c e n t r a l i z e  d i s p a t c h i n g  

f u n c t i o n s ,  a  t endency  f o r  more, r a t h e r  t h a n  f ewer ,  t r a i n  d i s p a t c h e r  

p o s i t i o n s  t o  be  grouped i n  one o f f i c e  i s  p r e d i c t e d .  

The l o c a t i o n  o f  a  d i s p a t c h i n g  o f f i c e  i s  de te rmined  by such  

f a c t o r s  a s  t h e  s i z e  o f  t h e  company, t h e  a v a i l a b i l i t y  o f  communica- 

t i o n s  l i n e s ,  and t h e  h i s t o r y  of development o f  t h e  company. Our 

l i m i t e d  sampling i n c l u d e d  o f f i c e s  i n  mod i f i ed  s w i t c h i n g  towers ,  





i n  o r  a d j a c e n t  t o  s t a t i o n  o r  y a r d  o f f i c e s ,  o r  i n  h e a d q u a r t e r s  

o f f i c e  b u i l d i n g s .  Every o f f i c e  v i s i t e d  was w i t h i n  s i g h t  o f  t r a i n  

o p e r a t i o n s  ( n o t  an  u n u s u a l  c h a r a c t e r i s t i c  o f  r a i l r o a d  p r o p e r t y ) .  

However, many d i s p a t c h e r s  c o u l d  n o t  s e e  t r a i n  o p e r a t i o n s ,  hav ing  

windowless  l o c a t i o n s ,  and o n l y  one o f  t h e  d i s p a t c h e r s  obse rved  

used  d i r e c t  v iewing  a s  an  a i d .  U s u a l l y ,  most a c t i v i t i e s  under  

t h e  t r a i n  d i s p a t c h e r ' s  c o n t r o l  a r e  beyond h i s  r a n g e  o f  v i s i o n .  

3 . 1 . 2  Aids  

A t  e a c h  t r a i n  d i s p a t c h e r ' s  p o s i t i o n ,  t h e  a i d s  p r o v i d e d  him f o r  

pe r fo rming  h i s  j o b  h e l p  t o  d e t e r m i n e  t h e  s p a c e  and l a y o u t  a s s i g n e d  

t o  him. Some o f  t h e  p r i n c i p a l  j o b  a i d s  a r e  d i s c u s s e d  below. 

3 . 1 . 2 . 1  Communications - Because t h e  t r a i n  d i s p a t c h e r  must i s s u e  

o r d e r s  and r e c e i v e  i n f o r m a t i o n ,  t h e  communicat ions sys t ems  and 

equipment  p r o v i d e d  him a r e  major  j ob  a i d s .  I n  e a r l i e r  d a y s ,  h i g h  

r e l i a n c e  was p l a c e d  on t h e  t e l e g r a p h  - -  a  mode now i n  v e r y  l i m i t e d  

u s e .  Te lephone  and r a d i o  p r o v i d e  most o f  t o d a y ' s  communicat ions.  

Our o b s e r v a t i o n s  showed t h a t  most d i s p a t c h e r s  have  s e v e r a l  t e l e p h o n e  

n e t s  a v a i l a b l e  ( i n c l u d i n g  micro-wave,  company l i n e s ,  l e a s e d  l i n e s ,  

and commercial  l i n e s )  f o r  communicating w i t h  t r a c k s i d e  phones ,  w i t h  

o p e r a t o r s ,  t r a i n  d i r e c t o r s  and o t h e r  d i s p a t c h e r s ,  and f o r  g e n e r a l  

a c c e s s  t o  commercial  t e l e p h o n e  s e r v i c e s .  G e n e r a l l y ,  VHF r a d i o  chan -  

n e l s  a r e  a v a i l a b l e  f o r  two-way communicat ions w i t h  t r a i n  and work 

c rews .  Supplementary  i n f o r m a t i o n  a l s o  comes t o  many d i s p a t c h e r s  

v i a  t e l e t y p e w r i t e r s ,  Te lAutograph ,  and ( s t i l l  r a r e )  computer  p r i n t -  

o u t s  and d i s p l a y  t e r m i n a l s .  

3 . 1 . 2 . 2  T r a i n  S h e e t s  and T r a i n  Order  Books - The two b a s i c  documents 

f o r  m o n i t o r i n g  and c o n t r o l l i n g  t r a i n  movements a r e  t h e  t r a i n  s h e e t  

and t h e  t r a i n  o r d e r  book. These a r e  d e s c r i b e d  i n  d e t a i l  i n  

S e c t i o n  4 .2 .  



3 . 1 . 2 . 3  C e n t r a l i z e d  T r a f f i c  C o n t r o l  (CTC) - C e n t r a l i z e d  

T r a f f i c  C o n t r o l  (CTC) i s  a  s y s t e m  t h a t  p e r m i t s  o n e  man a t  o n e  

p o s i t i o n  t o  s e t  a l l  t h e  s i g n a l s  and s w i t c h e s  w i t h i n  a  g i v e n  t e r -  

r i t o r y .  R u l e s  a u t h o r i z e  t h e  b l o c k  s i g n a l s  w i t h i n  t h e  t e r r i t o r y  

t o  s u p e r s e d e  t h e  s u p e r i o r i t y  of  t r a i n s  f o r  a l l  movements w i t h i n  

t h e  s y s t e m .  Such a  s y s t e m  g i v e s  t h e  man ( t h e  t r a i n  d i s p a t c h e r ,  o r  

a n  o p e r a t o r  o r  t r a i n  d i r e c t o r  r e p o r t i n g  t o  t h e  d i s p a t c h e r )  c o n t r o l  

o f  t r a f f i c  f l o w  w i t h i n  h i s  t e r r i t o r y  l i t e r a l l y  a t  h i s  f i n g e r t i p s .  

S i n c e  i t s  i n c e p t i o n  i n  1 9 2 7 ,  CTC h a s  been  p r o g r e s s i v e l y  a d o p t e d  

t h r o u g h o u t  t h e  r a i l r o a d  i n d u s t r y ,  a n d  t h e  c o n s o l e  and  d i s p l a y  p a n e l  

t y p i c a l  o f  t h e  CTC ( s e e  S e c t i o n  3 . 3 . 2 )  a r e  common f i x t u r e s  i n  most  

t r a i n  d i s p a t c h i n g  c e n t e r s  t o d a y .  

3 . 1 . 2 . 4  Hot-Box R e c o r d e r s  

Many r a i l r o a d s  h a v e  i n s t a l l e d  t r a c k s i d e  d e v i c e s  f o r  t h e  

d e t e c t i o n  o f  o v e r h e a t e d  j o u r n a l  boxes  ( h o t - b o x e s )  on p a s s i n g  c a r s  

and l o c o m o t i v e s .  The o u t p u t  f rom t h e s e  d e t e c t o r s  may be  s e n t  t o  a  

t r a c k s i d e  d i s p l a y  t h a t  c a n  be s e e n  by t h e  t r a i n ' s  r e a r - e n d  c rew o r  

i t  may be  s e n t  t o  a r e m o t e  r e c o r d i n g  d e v i c e .  Sometimes t h e s e  h o t -  

box r e c o r d e r s  a r e  l o c a t e d  a t  a  m a i n t e n a n c e  o f f i c e ,  b u t  o f t e n  t h e y  

a r e  l o c a t e d  i n  t h e  d i s p a t c h i n g  o f f i c e  and  must  be  m o n i t o r e d  by t h e  

t r a i n  d i s p a t c h e r .  Whenever a  t r a i n  p a s s e s  a  d e t e c t i o n  p o i n t ,  t h e  

r e c o r d e r  i s  a c t u a t e d .  Two p e n s  ( o n e  f o r  e a c h  s i d e  o f  t h e  t r a c k )  

r e c o r d  t e m p e r a t u r e s  on a  moving r o l l  o f  g r a p h  p a p e r  a s  e a c h  whee l  

p a s s e s  t h e  d e t e c t o r .  F i g u r e  3 - 2  shows a  t y p i c a l  r e c o r d  f rom a  

h o t - b o x  r e c o r d e r .  When a  r e c o r d i n g  s t a r t s ,  a  gong s o u n d s  t o  a l e r t  

t h e  p e r s o n  r e s p o n s i b l e  f o r  m o n i t o r i n g .  I f  t h e  t r a i n  d i s p a t c h e r  i s  

a s s i g n e d  t h i s  r e s p o n s i b i l i t y ,  he must l e a v e  h i s  p o s i t i o n  and i n s p e c t  

t h e  r e c o r d i n g  w i t h o u t  d e l a y  i n  o r d e r  t o  t a k e  a p p r o p r i t e  a c t i o n  i f  

j o u r n a l s  a r e  o v e r h e a t i n g .  Al though  many d i s p a t c h e r s  a r e  n o t  r e q u i r e c  

t o  m o n i t o r  h o t - b o x  r e c o r d e r s ,  o t h e r s  h a v e  s e v e r a l  t o  a t t e n d  t o .  

F i g u r e  3 - 3  shows a  p o s i t i o n  where  t h e  d i s p a t c h e r  h a s  e i g h t  h o t - b o x  

r e c o r d e r s  ( a n  e x c e s s i v e  number f o r  one  man t o  m o n i t o r ) .  



-, t -  -- --.. .- * - -. 

E R A L  RAILWAY S IGNAL  COMPANY ROCHESTER.  N E W  Y O R K  GRS W H E E L  THERMO-SCANNER 

F i g u r e  3 - 2 .  Record  f r o m  Hot-Box R e c o r d e r .  Each L i n e  R e p r e s e n t s  
One S i d e  o f  a  T r a i n ;  Each J o g  R e p r e s e n t s  T e m p e r a t u r e  
o f  One Wheel - 

F i g u r e  3 - 3 .  D i s p a t c h e r ' s  P o s i t i o n  w i t h  E i g h t  Hot-Box R e c o r d e r s  t o  
M o n i t o r  



3 . 2  WORK POSITION LAYOUT 

3 . 2 . 1  T r a i n  D i s p a t c h e r ' s  Desk 

A d e s k  i s  b a s i c  t o  e v e r y  t r a i n  d i s p a t c h e r ' s  p o s i t i o n .  I n  f a c t .  

i n  some r a i l r o a d s  t h e  p o s i t i o n  i s  r e f e r r e d  t o  a s  t h e  "desk"  ( e . g . ,  

E a s t  End D e s k ) .  Some i n  u s e  t o d a y  a r e  wooden d e s k s  o r  t a b l e s ;  some 

a r e  s t e e l  o f f i c e  d e s k s ;  some a r e  custom-made b e n c h e s  o r  c o n s o l e s ;  

some a r e  s p e c i a l l y  d e s i g n e d  compute r  i n p u t / o u t p u t  t e r m i n a l  p o s i t i o n s .  

F i g u r e  3 - 4  i l l u s t r a t e s  b o t h  t h e  v a r i e t y  and s i m i l a r i t i e s  o f  t r a i n  

d i s p a t c h e r s '  d e s k s .  F i g u r e  3 - 5  shows a  t y p i c a l  d e s k .  Common t o  

mos t  d i s p a t c h e r s '  d e s k s  i s  f l a t  s p a c e  t o  accommodate t r a i n  s h e e t s ,  

which a r e  l a r g e  and awkward t o  h a n d l e .  S i n c e  a  new t r a i n  s h e e t  i s  

s t a r t e d  a t  t h e  b e g i n n i n g  o f  e a c h  d a y ,  t h e  p r e v i o u s  d a y ' s  t r a i n  

s h e e t  must b e  k e p t  on hand u n t i l  a l l  movements s t a r t e d  t h a t  d a y  

h a v e  been  c o m p l e t e d .  T h u s ,  two t r a i n  s h e e t s  a r e  f r e q u e n t l y  b e i n g  

m a i n t a i n e d ,  m o n i t o r e d  and  m a n i p u l a t e d  a t  t h e  same t i m e .  O t h e r  

n e c e s s a r y  documents  and f r e q u e n t l y  used ,  r e f e r e n c e s  ( t i m e t a b l e s ,  

s c h e d u l e s ,  s p e c i a l  n o t i c e s ,  and t h e  l i k e )  a r e  a l s o  k e p t  on t h e  

d e s k , i n  d r a w e r s ,  o r  n e a r b y .  

The communica t ions  equ ipment  i s  e i t h e r  on t h e  d e s k  o r  on a n  

a d j a c e n t  t a b l e .  A s w i t c h b o a r d  f o r  s e l e c t i o n  o f  t e l e p h o n e  c i r c u i t s  

and one  o r  more r a d i o  r e c e i v e r s  o r  a  s w i t c h  box a r e  a l w a y s  p r e s e n t  

w i t h  t h e i r  a s s o c i a t e d  s p e a k e r s .  Microphones  f o r  t h e  phone  s y s t e m  

a r e  g e n e r a l l y  mounted on booms i n  f r o n t  o f  t h e  d i s p a t c h e r ' s  d e s k  

c h a i r ,  and a  f o o t  b a r  i s  u s u a l l y  p r o v i d e d  f o r  t h e  t r a n s m i s s i o n  

key t o  f r e e  t h e  d i s p a t c h e r ' s  hands  f o r  o t h e r  d u t i e s .  A c l o c k  o r  

w a t c h ,  ( d i a l  o r  d i g i t a l )  i s  a l w a y s  p r o m i n e n t l y  i n  v i e w .  

The equ ipment  d e s c r i b e d  s o  f a r  i s  min imal  f o r  any  p o s i t i o n  

and b a s i c  f o r  p o s i t i o n s  c o n t r o l l i n g  t r a i n  o r d e r  t e r r i t o r y  o n l y .  

A d d i t i o n a l l y ,  t h e r e  may be f i l e  c a b i n e t s ,  a  h o t  p l a t e ,  p e r s o n a l  

p r o p e r t y ,  and  m i s c e l l a n e o u s  s u p p l i e s .  

A l t h o u g h  c e r t a i n  b a s i c  equ ipment  i s  a l m o s t  a l w a y s  found  

a t  t h e  d i s p a t c h e r ' s  p o s i t i o n ,  t h e r e  i s  no s t a n d a r d  a r r a n g e m e n t  o f  

t h e  equ ipment  ( a s  i s  e v i d e n t  i n  F i g u r e  3 - 4 ) .  I n  f a c t ,  d i f f e r e n t  

d i s p a t c h e r s  u s i n g  t h e  same d e s k  may v a r y  t h e  a r r a n g e m e n t .  



F i g u r e  3 - 4 .  T r a i n  D i s p a t c h e r s '  Desks 

F i g u r e  3 - 5 .  T y p i c a l  D i s p a t c h e r ' s  Desk. A .  Train S h e e t .  B .  T r a i n  
Order Books C .  B u l l e t i n s  D .  Communications Panel  



3 . 2 . 2  CTC Boards  

The t r a i n  d i s p a t c h e r  r e s p o n s i b l e  f o r  t e r r i t o r y  h a v i n g  C e n t r a l -  

i z e d  T r a f f i c  C o n t r o l  h a s  a n  i n p u t / o u t p u t  t e r m i n a l  known a s  a  CTC 

b o a r d .  S i n c e  t h e  l a y o u t  o f  e v e r y  CTC t e r r i t o r y  i s  d i f f e r e n t ,  t h e  

CTC b o a r d  i s  d i f f e r e n t  f o r  e v e r y  d i s p a t c h e r ' s  p o s i t i o n .  However,  

t h e r e  a r e  b a s i c  d i s p l a y  and c o n t r o l  c a p a b i l i t i e s  common t o  a l l .  

The CTC d i s p l a y  i s  a  v e r t i c a l  b l a c k  p a n e l  on w h i c h  i s  p o r t r a y e d  

a  s c h e m a t i c  d i a g r a m  o f  t h e  t r a c k  l a y o u t ,  i n c l u d i n g  s i d i n g s  and 

c r o s s o v e r s  ( i n  w h i t e  s e g m e n t s )  and t h e  l o c a t i o n s  o f  s w i t c h e s  and 

s i g n a l s  ( p i l o t  l i g h t s ) .  I n  e a r l y  d e s i g n s ,  o c c u p a n c y  o f  a  b l o c k  

by a  t r a i n  was i n d i c a t e d  by t h e  i l l u m i n a t i o n  o f  a n  amber p i l o t  

l i g h t  i n  t h e  c e n t e r  o f  t h e  b l o c k  s e g m e n t .  L a t e r  b o a r d s  have  b l o c k  

s e g m e n t s  t h a t  i l l u m i n a t e  t o  show o c c u p a n c y ,  somet imes  c o l o r  c o d e d  

t o  d i f f e r e n t i a t e  be tween  a  s e l e c t e d  r o u t e  and a n  o c c u p i e d  s e g m e n t .  

A s s o c i a t e d  w i t h  e a c h  s w i t c h  and s i g n a l  i s  a  c a p a b i l i t y  t o  

o p e r a t e  i t .  F i g u r e  3 - 6  shows a  s e c t i o n  o f  a  CTC b o a r d  on which  

a n y  t r a c k  s w i t c h  o r  w a y s i d e  s i g n a l  c a n  be  o p e r a t e d  by a s e l e c t o r  

s w i t c h  d i r e c t l y  be low i t s  r e p r e s e n t a t i o n  on t h e  CTC b o a r d .  

C a p a b i l i t i e s  i l l u s t r a t e d  i n c l u d e :  

A .  Power Off L i g h t  ( R e d ) .  I l l u m i n a t e s  when A C  power i s  l o s t  

a t  f i e l d  l o c a t i o n ;  a l s o  i d e n t i f i e s  a  r e p o r t i n g  s t a t i o n  

w h i l e  i t  i s  s e n d i n g .  

B .  O u t g o i n g  S i g n a l  I n d i c a t o r  ( W h i t e ) .  Goes ON when " S t a r t  
B u t t o n "  i s  p r e s s e d ;  g o e s  OFF when r e l a y s  a r e  s e t .  

C .  I n t e r m e d i a t e  S e c t i o n  0ccupa.ncy L i g h t  (Amber).  ON when 

s e c t  i o n  i s  o c c u p i e d .  

D .  OS S e c t i o n  Occupancy L i g h t  ( R e d ) .  O N  when s e c t i o n  i s  

o c c u p i e d .  

E .  I n - C o r r e s p o n d e n c e  L i g h t  - ( G r e e n ) .  ON when t h e  c l e a r i n g  

s i g n a l  a t  t h e  f i e l d  l o c a t i o n  i s  s a f e  w i t h  r e s p e c t  t o  

s w i t c h  p o s i t i o n .  

F .  M a i n t e n a n c e  C a l l  S w i t c h  ( T o g g l e ) .  O p e r a t e s  c a l l  f l a s h e r ,  

k l a x o n ,  o r  o t h e r  i n d i c a t o r  a t  f i e l d  l o c a t i o n ,  summoning 

an employee  t o  t h e  p h o n e .  



Figure 3-6 Section of a Typical CTC Board, Letters Keyed to Text 

2 0 



G .  S w i t c h  H e a t e r  C o n t r o l  ( T o g g l e ) .  O p e r a t e s  s w i t c h  h e a t e r  

a t  f i e l d  l o c a t  i o n .  

H .  O u t - O f - C o r r e s p o n d e n c e  L i g h t  ( R e d ) .  O N  when s w i t c h  p o s i t i o n  

a t  t h e  f i e l d  l o c a t i o n  i s  o u t  o f  c o r r e s p o n d e n c e  w i t h  t h e  

s e t t i n g  o f  t h e  T r a c k  S w i t c h  L e v e r .  

I .  B l o c k i n g  H o l e .  P e r m i t s  i n s e r t i o n  o f  a  b l o c k i n g  peg  t h a t  

p r e v e n t s  i n a d v e r t e n t  o p e r a t i o n  o f  t h e  a d j a c e n t  l e v e r .  

J .  T r a c k  S w i t c h  L e v e r .  S e t s  s w i t c h  a t  f i e l d  l o c a t i o n  i n  

"normal"  o r  " r e v e r s e "  p o s i t i o n .  

K .  S w i t c h  Locked L i g h t  ( R e d ) .  ON when s w i t c h  i s  l o c k e d .  

L .  S i g n a l  L e v e r .  S e t s  s i g n a l  a t  f i e l d  l o c a t i o n  t o  b e  

c o n s i s t e n t  w i t h  t r a f f i c  moving " l e f t "  o r  " r i g h t " .  

M .  S i g n a l - C l e a r  L i g h t  ( W h i t e ) .  Comes on t o  v e r i f y  d e s i r e d  

s i g n a l  s w i t c h i n g  c o m p l e t e d .  

N .  S t a r t  B u t t o n  ( R e d ) .  Must b e  p u s h e d  t o  i n i t i a t e  c o d e  

t r a n s m i s s i o n  f o r  a n y  s w i t c h  o r  s i g n a l  a c t i o n  s e l e c t e d  

by l e v e r s .  

The d e s i g n  o f  l e v e r s ,  s w i t c h e s  a n d  i n d i c a t o r s  may v a r y  c o n -  

s i d e r a b l y  among v a r i o u s  mode l s  o f  CTC b o a r d s ,  and s p e c i a l  c o n t r o l s  

and d i s p l a y s  may be  added  a s  r e q u i r e d  f o r  s p e c i f i c  o p e r a t i o n s ,  b u t  

t h e  b a s i c  f u n c t i o n s  f o r  s e t t i n g  t h e  s w i t c h e s  a n d  s i g n a l s  f o r  d e s i r e d  

r o u t i n g s  a r e  a l w a y s  p r o v i d e d .  

Beyond t h e s e  b a s i c  f e a t u r e s ,  CTC b o a r d s  may b e  f o u n d  i n  a  

v a r i e t y  o f  c o n f i g u r a t i o n s .  Not o n l y  a r e  a l l  t h e  t y p e s  o f  e q u i p m e n t  

d e s c r i b e d  be low i n  o p e r a t i o n  t o d a y ,  b u t  i t  i s  n o t  u n u s u a l  t o  f i n d  

s e v e r a l  d i f f e r e n t  t y p e s  i n  t h e  same o f f i c e .  

As t h e  r a i l r o a d s  i n c r e a s e d  t h e i r  CTC t e r r i t o r y ,  CTC b o a r d s  

became i n c r e a s i n g l y  l a r g e r .  To k e e p  s w i t c h e s  w i t h i n  r e a c h  o f  t h e  

d i s p a t c h e r ,  w r a p - a r o u n d  and s t a c k e d  d e s i g n s  were  d e v e l o p e d .  

Even a  r e l a t i v e l y  s m a l l  w r a p - a r o u n d  b o a r d  c a n  r e q u i r e  t h e  d i s -  

p a t c h e r  t o  move a r o u n d  c o n s i d e r a b l y  i n  o r d e r  t o  r e a c h  a l l  s w i t c h e s  

( F i g u r e  3 - 7 ) .  Two s o l u t i o n s  t o  s w i t c h  a c c e s s a b i l i t y  h a v e  been  

a d o p t e d .  One i n v o l v e s  a  w r a p - a r o u n d  s w i t c h i n g  c o n s o l e ,  w i t h  t h e  
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d i s p l a y  board s e p a r a t e  and a t  some d i s t a n c e  ( F i g u r e  3 - 8 ) .  The 

o t h e r  i s  t o  c o n s o l i d a t e  t h e  s w i t c h e s  i n t o  a  more compact keyboard 

( F i g u r e  3 - 9 ) ,  a c c e p t i n g  t h e  r e q u i r e m e n t s  t o  key i n  a n  i d e n t i f y i n g  

number f o r  t h e  s w i t c h  o r  s i g n a l  t o  be c o n t r o l l e d  i n  r e t u r n  f o r  t h e  

convenience  of be ing  a b l e  t o  per form a l l  o p e r a t i o n s  from one p o s i -  

t i o n .  The keyboard ,  by o b v i a t i n g  t h e  r e q u i r e m e n t  t o  l i n e  up 

s w i t c h e s  w i t h  t h e  d i s p l a y ,  makes i t  p o s s i b l e  t o  s t a c k  s e c t i o n s  o f  

t h e  t r a c k  d i s p l a y  v e r t i c a l l y  ( F i g u r e  3 - 1 0 ) .  

Obv ious ly ,  t h e  d i s p a t c h e r  c a n  l o o k  a t  o n l y  one s e c t i o n  o f  a  

wrap-around d i s p l a y  a t  a  g i v e n  t i m e .  While h i s  a t t e n t i o n  i s  

c e n t e r e d  on one s e c t i o n ,  c r i t i c a l  e v e n t s  may be happening i n  o t h e r  

s e c t i o n s .  S e v e r a l  a i d s  a r e  used  t o  overcome t h i s  problem. An 

a u d i b l e  a l a r m  (gong) sounds once whenever t r a c k  occupancy changes  

on any segment of t h e  t e r r i t o r y .  Some l a r g e  boa rds  have m i r r o r s  

t o  h e l p  minimize t h e  d i s p a t c h e r ' s  head and eye  movements. Where 

space  p e r m i t s ,  a  l a r g e ,  s t r a i g h t ,  remote  board may be u s e d ,  p e r -  

m i t t i n g  t h e  d i s p a t c h e r  t o  s c a n  a l l  h i s  t e r r i t o r y  w i t h  a  minimum of  

head movement. F i n a l l y ,  s t a c k i n g  s e c t i o n s  o f  t h e  d i s p l a y  v e r t i c a l -  

l y  i n  f r o n t  of  t h e  d i s p a t c h e r  r e d u c e s  t h e  f i e l d - o f - v i e w  t o  be  

mon i to red .  The r e p r e s e n t a t i o n  o f  e x t e n s i v e  t e r r i t o r y  may even  

r e s u l t  i n  a  d i s p l a y  t h a t  i s  b o t h  s t a c k e d  and wrapped around 

( F i g u r e  3 - 1 1 ) .  

Many C T C  c o n s o l e s  c o n t a i n  one o r  more C T C  g r a p h s .  For each  

c o n t r o l  p o i n t  ( t r a c k  s w i t c h )  i n  t h e  t e r r i t o r y  c o v e r e d ,  a  s e p a r a t e  

pen i s  p r o v i d e d ,  w i t h  pens spaced  i n  s c a l e  w i t h  c o n t r o l - p o i n t  

s p a c i n g .  When a  t r a i n  e n t e r s  a  CTC c o n t r o l  p o i n t ,  t h e  pen d e f l e c t s ,  

r e t u r n i n g  t o  t h e  normal p o s i t i o n  when t h e  t r a i n  l e a v e s  t h e  c o n t r o l  

p o i n t .  C T C  g raphs  a r e  mounted h o r i z o n t a l l y ,  w i t h  pens a t  t h e  edge 

away from t h e  d i s p a t c h e r  and t h e  g raph  pape r  moving a t  c o n s t a n t  

speed  toward t h e  d i s p a t c h e r .  F i g u r e  3-12 shows a  t y p i c a l  CTC 

g raph  i n s t a l l a t i o n ;  F i g u r e  3 - 1 3  i s  a  c l o s e u p  o f  an  a c t u a l  g raph .  

In  o p e r a t i o n ,  t h e  pens t r a c e  a  s e t  o f  v e r t i c a l  l i n e s  a c r o s s  

t h e  CTC g r a p h ,  one l i n e  f o r  each  c o n t r o l  p o i n t .  Each jog i n  t h e  

l i n e  i n d i c a t e s  an even t  a t  t h e  c o n t r o l  p o i n t .  The d i s p a t c h e r  can 

manual ly  e n t e r  a  l i n e  w i t h  pen o r  p e n c i l  c o n n e c t i n g  t h e  jogs  a t  



F i g u r e  3 - 9 .  Keyboard and Wrap-Around D i s p l a y  

F i g u r e  3 - 1 0 .  Keyboard and  S t a c k e d  D i s p l a y  

2 4 



Figure 3-11. Stacked and Wrapped-Around CTC Display 

Figure 3-12. Graph on a CTC Console 

2 5 



F i g u r e  3-13 .  Closeup  o f  CTC Graph 

u . cces s ive  p o i n t s  caused  by t h e  same t r a i n ,  t h u s  c r e a t i n g  a  s e t  o f  

r a c e s  f o r  t h e  t r a i n s  unde r  h i s  c o n t r o l .  T h i s  p i c t o r i a l  image i s  

f  c o n s i d e r a b l e  h e l p  t o  t h e  d i s p a t c h e r  i n  keep ing  t r a c k  o f  e v e n t s  

n  h i s  t e r r i t o r y .  The s l o p e s  of  t r a c e s  show t h e  ave rage  speed of 

r a i n s ;  v e r t i c a l  t r a c e s  show t r a i n s  h o l d i n g  t h e i r  p o s i t i o n s ;  

r o s s i n g  t r a c e s  show mee t s ,  and s o  on. The g raph  i s  a l s o  a  p e r -  

s

t

o

i

t

c

manent r e c o r d  of  e v e n t s  on t h e  t e r r i t o r y  and can  be used t o  mon i to r  

obse rvance  o f  speed  l i m i t s  o r  t o  a n a l y z e  e v e n t s  l e a d i n g  u p  t o  

unusua l  o c c u r r e n c e s .  

3 . 2 . 3  Combinat ions 

Although most r a i l r o a d s  have some CTC t e r r i t o r y ,  some d i v i -  

s i o n s  o r  s e c t i o n s  a r e  s t i l l  c o n t r o l l e d  whol ly  by t r a i n  o r d e r s .  

Thus,  most d i s p a t c h i n g  o f f i c e s  w i l l  have some CTC p o s i t i o n s  and 

some t r a i n  o r d e r  d e s k s .  A p o s i t i o n  c o n t r o l l i n g  CTC t e r r i t o r y  may 



also have interspersed sections of train order territory, in which 

case the train dispatcher must perform the combined functions. 

3.2.4 Trends 

The explosive growth of digital computer technology has had 

its impact on the railroads, although conversion to partially 

automated systems is expensive and slow. 

Two approaches can be identified as we view the impact of 

automation on the train dispatcher's job. One is to use computers 

as an aid to greater automation of the switching and signalling 

aspects of CTC and interlocking operations. Often the result is 

a reduction in the number of towermen and switchmen in the field 

without any great simplification of the train dispatcher's job. 

Physical operation of a CTC board may be reduced to simpler keying 

operations or light pen actions on a cathode-ray-tube display 

(Figure 3-14), but the train dispatcher still has as much territory 

to monitor (in the same display format) and as much documentation 

to prepare, and he does not have as many people to call on for 

assistance in emergencies. 

A different approach to automation is illustrated by a new 

system now being installed by the Denver and Rio Grande Western 

Railroad. The DERGW system uses its computer to relieve the dis- 

patcher of onerous clerical duties, to make information readily 

available on demand and in selectable formats, and to organize 

communications capabilities. The system designers have also made 

significant improvements in the environmental factors, reducing 

the fatiguing and distracting elements characteristic of most 

dispatching off ices. 

When completed, the DGRGW system will be under the control of 

four train dispatchers located side-by-side in four positions of a 

large, carpeted, sound-proofed room, access to which can be gained 

only via doors bearing combination locks. A forty-foot display 

board of the entire system, readily visible from all control 

positions, is mounted on one wall, permitting a dispatcher to 

observe not only his own territory but relevant developments in 

adjacent territory. 



F i g u r e  3 - 1 4 .  P a r t i a l l y  Automated P o s i t i o n  w i t h  
CRT and L i g h t  Pen 



F i g u r e  3-15 shows a  t r a i n  d i s p a t c h e r ' s  p o s i t i o n  i n  t h e  DGRGW 

sys tem w i t h  t h e  d i s p l a y  board  i n  t h e  background.  In  f r o n t  of t h e  

d i s p a t c h e r  i s  a  s m a l l  model o f  t h e  t r a c k  i n  h i s  t e r r i t o r y  i n t o  

which he can  i n s e r t  p l u g s  t o  l o c k  i n  ( b l o c k )  s e c t i o n s  o f  t r a c k  

d e d i c a t e d  f o r  e x c l u s i v e  u s e .  Swi t ch ing  and s i g n a l l i n g  a c t i o n s  a r e  

i n i t i a t e d  v i a  t h e  s m a l l  keyboard n e a r  h i s  r i g h t  hand ,  which can  

be moved by t h e  i n d i v i d u a l  d i s p a t c h e r  t o  t h e  p o s i t i o n  most c o n -  

v e n i e n t  t o  him. Swi t ch ing  i s  performed a s  on t h e  keyboard t y p e  

of  CTC board .  

To t h e  d i s p a t c h e r ' s  r i g h t  a r e  two k e y b o a r d - d i s p l a y  t e r m i n a l s  

(one f o r  ea s tbound ,  one f o r  westbound o p e r a t i o n s )  t h a t  r e p l a c e  t h e  

t r a i n  s h e e t  ( s e e  a l s o  F i g u r e  3 - 1 6 ) .  By answer ing  a  programmed s e t  

o f  q u e s t i o n s  t h a t  appea r  on t h e  d i s p l a y ,  t h e  d i s p a t c h e r  can  i n i t i -  

a t e  a  t r a i n  movement t h r o u g h  keyboard e n t r i e s .  Once t h e  i n i t i a l  

"0s" i s  e n t e r e d  by t h e  d i s p a t c h e r ,  t h e  sys t em a u t o m a t i c a l l y  t r a c k s  

a  t r a i n  and u p d a t e s  i t s  s t a t u s  i n  t h e  computer  memory. The d i s -  

p a t c h e r  c a n  c a l l  up t h e  r e c o r d  on any t r a i n  ( o r  a l l  t r a i n s ) ,  

l o c a t e  equipment ,  and g e n e r a l l y  que ry  t h e  s t a t u s  of t h e  o p e r a t i o n  

th rough  t e r m i n a l  keyboard code e n t r i e s .  P e r i o d i c a l l y ,  t h e  e n t i r e  

c o n t e n t s  o f  t h e  computer  memory a r e  p r i n t e d  o u t  f o r  permanent  

r e c o r d s ,  r e l i e v i n g  t h e  d i s p a t c h e r  o f  many of  h i s  documen ta t ion  

d u t i e s .  

To t h e  d i s p a t c h e r ' s  l e f t  i s  a  compact communicat ions t e r m i n a l ,  

p i c t u r e d  i n  t h e  lower p o r t i o n  of F i g u r e  3 -17 .  Var ious  s e c t i o n s  of  

t h i s  t e r m i n a l  pe rmi t  t h e  d i s p a t c h e r  t o  s e l e c t  company o r  commercial  

phone sys t ems ,  r a d i o  c h a n n e l s ,  and a n  in t e rcom sys tem.  The mic ro -  

wave phone sys tem i s  d i v i d e d  i n t o  b l o c k s  s o  t h a t  t h e  d i s p a t c h e r  

need n o t  l i s t e n  t o  t h e  c h a t t e r  o f  t h e  e n t i r e  sys tem.  A s i n g l e  

earphone  and a  l i p  microphone p e r m i t  t h e  d i s p a t c h e r  t o  communicate 

q u i e t l y  (w i thou t  b e i n g  ove rhea rd  a t  a d j a c e n t  p o s i t i o n s ) .  He c a n  

moni tor  whatever  he has  s e l e c t e d  f o r  t h e  t e r m i n a l  s p e a k e r s  w i t h  

h i s  f r e e  e a r .  

By i s o l a t i n g  t h e  d i s p a t c h e r  from n o i s e ,  d i s t r a c t i o n s  and 

u n a u t h o r i z e d  i n t e r r u p t i o n s ,  by making n e c e s s a r y  d a t a  r e a d i l y  and 

s e l e c t i v e l y  a v a i l a b l e ,  and by r e d u c i n g  c l e r i c a l  d u t i e s ,  t h e  DERGW 



Figure 3-15. Train Dispatcher's Position in DERGW System 

Figure 3-16. Keyboard-Display Terminals 



F i g u r e  3 - 1 7 .  Communicat ions  T e r m i n a l  

u s e s  t h e  compute r  t o  i n c r e a s e  t h e  p r o p o r t i o n  o f  t h e  d i s p a t c h e r ' s  

t i m e  a v a i l a b l e  f o r  p e r f o r m i n g  h i s  most  c r i t i c a l  f u n c t i o n s - - p l a n n i n g  

and  d e c i s i o n  making.  A l t h o u g h  t h i s  s y s t e m  s t i l l  r e q u i r e s  t h e  

w r i t i n g  and  i s s u i n g  o f  t r a i n  o r d e r s  i n  t h e  t r a d i t i o n a l  way, o t h e r  

s y s t e m s  a r e  now b e i n g  d e v e l o p e d  t h a t  w i l l  s i m p l i f y  t h o s e  f u n c t i o n s  

t o o .  

To a s s u r e  s a f e t y  o f  o p e r a t i o n s ,  t h e  d i s p a t c h e r  n e e d s  u p - t o -  

d a t e  i n f o r m a t i o n  on t h e  p r e s e n t  and  p r o p o s e d  f u t u r e  s t a t u s  o f  h i s  

s y s t e m ,  t h e  a b i l i t y  t o  communicate  c l e a r l y  and  i m m e d i a t e l y  w i t h  

o t h e r  p e o p l e  i n  t h e  s y s t e m ,  a s s i s t a n c e  i n  a c q u i r i n g ,  r e c o r d i n g ,  

s t o r i n g  and  r e t r i e v i n g  i n f o r m a t i o n ,  a n d  t h e  a b i l i t y  t o  e f f e c t  

immedia te  c h a n g e s  i n  t h e  o p e r a t i o n  o f  h i s  s y s t e m .  Modern t e c h n o l -  

ogy h a s  c r e a t e d  improvements  i n  c o m m u n i c a t i o n s  and  c o n t r o l  s y s t e m s  

a n d ,  most s i g n i f i c a n t l y ,  h a s  d e v e l o p e d  t h e  h i g h - s p e e d  d i g i t a l  

compute r  and  i t s  a c c e s s o r i e s ,  w i t h  p o w e r f u l  c a p a b i l i t i e s  t o  a c q u i r e ,  

a n a l y z e ,  i n t e g r a t e ,  s t o r e ,  r e t r i e v e  a n d  d i s p l a y  i n f o r m a t i o n .  A l l  



o f  t h e s e  developments  match t h e  needs  of  t h e  d i s p a t c h e r .  A 

tremendous p o t e n t i a l  e x i s t s ,  t h e n ,  f o r  g r e a t  improvements i n  t h e  

t r a i n  d i s p a t c h i n g  j o b ,  a l t h o u g h ,  f o r  economic r e a s o n s ,  widespread  

a d o p t i o n  o f  such  advances  can  be expec ted  t o  be s low.  

3 . 3  WORK POSITION ENVIRONMENT 

3 . 3 . 1  Workplace Arrangements 

The t r a i n  d i s p a t c h e r  p o s i t i o n s  i n  a  d i s p a t c h i n g  o f f i c e  a r e  

u s u a l l y  grouped c l o s e  t o g e t h e r .  The i n d i v i d u a l  p o s i t i o n s  may be i n  

one l a r g e  room, i n  i n d i v i d u a l  c u b i c l e s ,  o r  i n  s e p a r a t e  rooms. In  

c l o s e  p r o x i m i t y  t h e r e  i s  a s u p e r v i s o r y  p o s i t i o n  - -  most o f t e n  an 

A s s i s t a n t  Chief  D i s p a t c h e r .  The Chief  D i s p a t c h e r  g e n e r a l l y  has  
a n  o f f i c e  n e a r b y ,  u s u a l l y  w i t h  s e v e r a l  c l e r i c a l  p o s i t i o n s .  Some- 

t i m e s  t h e  S u p e r i n t e n d e n t  of T r a n s p o r t a t i o n  and t h e  power d i s -  

p a t c h i n g  group a r e  l o c a t e d  i n  t h e  same g e n e r a l  a r e a .  

T o i l e t  f a c i l i t i e s  must a lways  be a v a i l a b l e ,  a l t h o u g h  t h e i r  

a c c e s s i b i l i t y  t o  t h e  t r a i n  d i s p a t c h e r  v a r i e s .  Hot p l a t e s ,  vending  

machines ,  w a t e r  c o o l e r s ,  and s i m i l a r  conven iences  a r e  o f t e n  p r o -  

v ided  ( n o t e  t h e  cup of  c o f f e e  i n  many of  t h e  p r e c e d i n g  photographs  

of  d i s p a t c h e r s t  p o s i t i o n s ) .  

No workplace  a r rangement  i s  " t y p i c a l " .  F i g u r e  3-18 i l l u s -  

t r a t e s  a  p a r t i c u l a r l y  crowded a r r angemen t ,  w h i l e  F i g u r e  3-19  

i l l u s t r a t e s  one of  t h e  b e t t e r  a r r angemen t s  obse rved .  Space 

a v a i l a b l e  d e t e r m i n e s  many of t h e  a r r angemen t s .  I n  t h e  w o r s t  c a s e ,  

s e v e r a l  p o s i t i o n s  occupy one room and s c r e e n s  o r  p a r t i a l  p a r t i t i o n s  
were e r e c t e d  t o  minimize d i s t r a c t i o n s  from a d j a c e n t  p o s i t i o n s .  

F i g u r e  3-20 shows two a d j a c e n t  CTC p o s i t i o n s  w i t h  a  p a r t i t i o n  

betwbcn them. The f o l d i n g  s c r e e n  i n  t h e  p a r t i t i o n  cou ld  be c l o s e d  

t o  i n c r e a s e  p r i v a c y ,  bu t  t h i s  a d v e r s e l y  a f f e c t e d  v e n t i l a t i o n .  

On t h e  o t h e r  hand ,  some o f f i c e s  have been a b l e  t o  a s s i g n  i n d i v i d u a l  

p o s i t i o n s  t o  s e p a r a t e  rooms, w i t h  sound a b s o r b e n t  p a n e l l i n g  and 

c a r p e t i n g .  F i g u r e  3 - 2 1  shows such  a  room, w i t h  a  window p e r m i t t i n g  

o b s e r v a t i o n  by t h e  Chief  D i s p a t c h e r .  There  a r e  a  wide v a r i e t y  of 

c u b i c l e s ,  o f f i c e s  and combina t ions  between t h e s e  ex t r emes .  
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F i g u r e  3 - 2 0 .  Crowded Work Area 

F i g u r e  3 - 2 1 .  Uncrowded Work Area 



3.3.2 Noise 

When separate rooms are not provided, a dispatcher overhears 

much of the activity at adjacent positions, especially when com- 

munications problems cause the dispatchers to shout. Incoming 

telephone and radio channels are usually left open, and this back- 

ground chatter can also be heard between partitions. Conversa- 

tions between a dispatcher and a supervisor, a clerk, or a main- 

tenance man are frequently audible at adjacent positions. The 

frequent bells or gongs in CTC boards and on hot-box recorders add 

to the background noise. In one large office noise levels as high 

as 90 decibels have been reported; generally anything above 70 

decibels is considered objectionable. 

Such a noisy environment distracts a train dispatcher and 

reduces his efficiency, and sustained exposure to high noise levels 

contributes to fatigue. The degree to which such interference can 

reduce the speed and effectiveness of a train dispatcher's deci- 

sion-making ability warrants further study in the interest of 

safety. 

Even when offices are enclosed and soundproofed, the open 

communications lines constitute a continuous background of noise. 

Although "muting" switches are provided on some equipment, they 

don't always function, exposing the dispatcher to a disturbing 

noise environment for extended periods of time. Malfunctioning 

communications can subject the dispatcher to a continuous, loud 

squeal that is particularly nerve-wracking. Aside from the 

general annoyance and tiring effects, communications noise can 

also cause misunderstanding of critical messages. 

The dispatcher's job environment is not inherently noisy. 

With sound shielding, with selectivity of communications to be 

monitored, and with the communications system in good working 

order (as in the new DGRGW system), two dispatchers may work a few 

feet apart without mutual interference. However, in most dis- 

patching offices there is need for improvement with regard to 

noise. 



3 .3 .3  Temperature,  V e n t i l a t i o n ,  I l l u m i n a t i o n  

The g e n e r a l  comfor t  l e v e l  w i t h  r e g a r d  t o  t e m p e r a t u r e  and 

v e n t i l a t i o n  v a r i e s  c o n s i d e r a b l y  among d i s p a t c h i n g  o f f i c e s .  A i r  

c o n d i t i o n i n g ,  e i t h e r  c e n t r a l  o r  i n d i v i d u a l ,  i s  s t i l l  l a c k i n g  i n  

some f a c i l i t i e s .  The need t o  p a r t i t i o n  o f f  i n d i v i d u a l  p o s i t i o n s  

f o r  s e c l u s i o n  works a g a i n s t  c e n t r a l  v e n t i l a t i o n ,  e i t h e r  f o r  h e a t -  

i n g  o r  f o r  c o o l i n g .  Genera l ly ,  i n  new o r  remodeled b u i l d i n g s ,  

adequa te  p r o v i s i o n s  have been made t o  m a i n t a i n  a  comfor t ab le  work- 

i n g  environment.  However, where o l d  f a c i l i t i e s  have been adapted  

t o  an  expanding c e n t r a l i z e d  d i s p a t c h i n g  f a c i l i t y ,  problems a r e  

numerous and p e r s i s t a n t .  Extremes of  t e m p e r a t u r e  and humidi ty  i n  

t h e  c l i m a t e  u s u a l l y  produce d i s c o m f o r t  a t  working p o s i t i o n s .  

Sometimes t h e  d i s c o m f o r t  can  be caused by p r o t e c t i o n  a g a i n s t  t h e  

c l i m a t e  - -  on a  c o l d  day i n  a  n o r t h e r n  a r e a , ' w e  found one d i s -  

p a t c h i n g  o f f i c e  t o  be uncomfor tably  h o t .  

Overhead f l u o r e s c e n t  l i g h t s ,  i n  some c a s e s  augmentedh by 

i n d i v i d u a l  f l u o r e s c e n t  o r  incandescen t  lamps and/or  by s u n l i g h t  

from windows, a r e  used  c o n s i s t a n t l y .  The i l l u m i n a t i o n  was n o t  

no ted  t o  d i f f e r  from g e n e r a l  o f f i c e  l i g h t i n g  excep t  a t  a  few CTC 

p o s i t i o n s  where t h e  room l i g h t i n g  was dimmed t o  enhance t h e  con-  

t r a s t  of  i l l u m i n a t e d  d i s p l a y  p a n e l s .  No compla in t s  abou t  l i g h t i n g  

were h e a r d ,  and no problems i n  i l l u m i n a t i o n  were no ted  i n  our  

l i m i t e d  su rvey .  

3 .3 .4  S e c l u s i o n  

The v a r i e t y  o f  rooms and c u b i c l e s  a s s i g n e d  t o  t r a i n  d i s p a t c h e r  

p o s i t i o n s  has  been no ted  i n  t h e  p r e c e d i n g  d i s c u s s i o n .  There i s  a  

t r e n d  toward p r o v i d i n g  a  s e p a r a t e  room f o r  each  d i s p a t c h e r  i n  t h e  

i n t e r e s t  of  minimizing n o i s e  and d i s t r a c t i o n s  ( t o  t h e  e x t e n t  t h a t  

v e n t i l a t i o n  p e r m i t s ) .  However, t h e  most modern, custom-designed 

f a c i l i t y  i n  o p e r a t i o n  - -  t h e  D6RGW o f f i c e  i n  Denver ( S e c t i o n  3 .2 .4 )  

- -  p u t s  a l l  f o u r  d i s p a t c h e r s  t o g e t h e r  i n  one room. The room i s  

sec luded  from o u t s i d e  p e r s o n n e l ;  t h e  d o o r s  t o  t h e  room have com- 

b i n a t i o n  l o c k s ,  and a c c e s s  t o  t h e  d i s p a t c h e r s  i s  t i g h t l y  c o n t r o l l e d  

( v i s i t o r s  can  on ly  watch o p e r a t i o n s  th rough  a n  o b s e r v a t i o n  window). 

But t h e  f o u r  c o n s o l e s  a r e  o n l y  a  few f e e t  a p a r t .  



This arrangement has obviously been carefully considered. 

Each dispatcher need listen only to what he wants to hear on his 

communications nets, and he can perform all conversation in a low 

voice through his lip microphone. The U-shaped console at his 

position gives him some visual isolation. The working experience 

of the DGRGW will provide useful information on the possible 

psychological benefits of sharing a common room and a common 

status panel when the distracting elements of proximity have been 

brought under control. 



4, FUNCT I ONAL ANALYS I S 

4 . 1  INTRODUCTION 

4 .1 .1  Purpose  

The f o l l o w i n g  f u n c t i o n a l  a n a l y s i s  o f  t h e  t r a i n  d i s p a t c h e r ' s  

job  a c t i v i t y  i s  i n t e n d e d  t o  d e s c r i b e ,  i n  d e t a i l ,  t h e  v a r i o u s  t a s k s  

performed a g a i n s t  a n  i n t e g r a t i n g  framework o f  b a s i c  f u n c t i o n s .  

T r a i n  d i s p a t c h i n g  i n v o l v e s  numerous i n d i v i d u a l  t a s k s  and s u b t a s k s  

i n t e r r e l a t i n g  i n  c o n t i n u a l l y  changing  combina t ions  t h a t  do n o t  l e n d  

themse lves  t o  t h e  t r a d i t i o n a l  t a s k  - s u b t a s k  s t r u c t u r e  of  t a s k  

a n a l y s i s .  T h e r e f o r e ,  we have adopted  a  f u n c t i o n a l  r a t h e r  t h a n  a  

t a s k  s t r u c t u r e  t o  t i e  t h e s e  a c t i v i t i e s  t o g e t h e r  i n t o  meaningful  

p a t t e r n s .  

4 .1 .2  Scope and Case Study Approach 

In  S e c t i o n  1 we d e f i n e d  t h e  two phases  o f  ou r  s t u d y  ( s p e c i f i c  

c a s e  s t u d y  and g e n e r a l  su rvey)  and i n d i c a t e d  t h a t  t h e  g e n e r a l  

s u r v e y  l e f t  u s  convinced  t h a t  t h e  d e t a i l s  o f  t a s k  performance 

d e r i v e d  from a  c a s e  s t u d y  of  any  one d i s p a t c h i n g  o p e r a t i o n  would 

be  fundamen ta l ly  r e p r e s e n t a t i v e  o f  a l l  o p e r a t i o n s .  

I n  t h i s  s e c t i o n ,  we show how s p e c i f i c  t a s k s  a r e  accompl ished  

by t h e  Boston and Maine R a i l r o a d .  A d i s p a t c h e r  from a n o t h e r  

sys tem c o u l d  f i n d  d e t a i l s  t h a t  d i f f e r  i n  h i s  o p e r a t i o n  (such  a s  

m a i n t a i n i n g  a  s e p a r a t e  t r a i n  o r d e r  book f o r  s low o r d e r s ,  o r  u s i n g  

a  d i f f e r e n t  p l a c e  t o  r e c o r d  t r a i n  c o n s i s t  d a t a ,  o r  n o t  r e c o r d i n g  

e x c l u s i v e - u s e  p e r m i t s  on t h e  t r a i n  s h e e t ) ,  b u t  by and l a r g e  we 

f e e l  he would a g r e e  t h a t  we a r e  d e s c r i b i n g  - h i s  job .  

To h e l p  i n  u n d e r s t a n d i n g  t h e  un ique  ways t h a t  t h e  Boston and 

Maine per forms t r a i n  d i s p a t c h i n g  t a s k s ,  however,  we p r e s e n t  h e r e  

a  b r i e f  d e s c r i p t i o n  of  t h e  sys tem.  

4 .1 .3  The Boston and Maine System 

The Boston and Maine R a i l r o a d  p r o v i d e s  s e r v i c e s  t o  p o r t i o n s  of 

Maine, New Hampshire,  Vermont, New York, and M a s s a c h u s e t t s .  The 



g e n e r a l  sys tem and t h e  t r a i n  d i s p a t c h e r s t  t e r r i t o r i e s  have been 

d e p i c t e d  i n  F i g u r e  3 -1 .  

A number o f  v i s i t s  were made t o  t h e  BGM Company h e a d q u a r t e r s ,  

newly r e l o c a t e d  a t  I r o n  Horse P a r k ,  B i l l e r i c a ,  Massachuse t t s .  These 

f a c i l i t i e s ,  i n  a d d i t i o n  t o  hous ing  t h e  a d m i n i s t r a t i v e  e l emen t s  o f  

t h e  company, now s e r v e  a s  t h e  s i t e  o f  a  c e n t r a l i z e d  d i s p a t c h  

system. The t r a i n  d i s p a t c h  f u n c t i o n s  f o r  t h r e e  o f  t h e  f o u r  major  

t e r r i t o r i a l  d i v i s i o n s  (West End, E a s t  End, and C o n n e c t i c u t  R i v e r ) ,  

and a l l  CTC t e r r i t o r y  a r e  p rov ided  h e r e .  The d i s p a t c h i n g  f u n c t i o n  

o f  t h e  f o u r t h  d i v i s i o n  (Boston)  i s  conducted  a t  North S t a t i o n  i n  

Boston. 

The BGM o p e r a t i o n  i n c l u d e s  manual b l o c k  t e r r i t o r y ,  a u t o m a t i c  

b l o c k  t e r r i t o r y ,  and CTC t e r r i t o r y .  I n  some c a s e s ,  one d i s p a t c h e r  

may be c o n t r o l l i n g  a l l  t h r e e  t y p e s  o f  t e r r i t o r y .  

A manual b lock  sys tem p r o v i d e s  f o r  a  "space  i n t e r v a l "  s e p a r a -  

t i o n  whereby a t  a  g i v e n  t i m e ,  a  t r a i n  h a s  e x c l u s i v e  " r i g h t s "  t o  a  

s e c t i o n  o r  "block" o f  t r a c k .  Block s i g n a l l i n g  supplements  t i m e -  

t a b l e  and t r a i n - o r d e r  o p e r a t i o n  t h r o u g h  s e n s o r s  which d e t e c t  t h e  

passage  o f  t r a i n s .  

Because o f  t h e  a d d i t i o n a l  p r o t e c t i o n  a f f o r d e d  by t h e  manual 

b l o c k  system i n  c o n j u n c t i o n  w i t h  d e t a i l e d  s t a n d a r d  r u l e s ,  an 

I . C . C .  o r d e r  o f  1947 p e r m i t s  speed  l i m i t s  up t o  79 m i l e s  an  hour 

i n  such  t e r r i t o r y ,  w h i l e  l i m i t i n g  passenge r  t r a i n s  t o  l e s s  t h a n  

60 mph and f r e i g h t  t o  l e s s  t h a n  50 mph on n o n - s i g n a l e d  t r a c k .  A 

comple te  r e c o r d  of  pas sage  t i m e s  ( a t  h i s  own and a d j a c e n t  s t a t i o n s )  

i s  k e p t  by each  o p e r a t o r  i n  o r d e r  t h a t  t h e  c o n d i t i o n  o f  each  b l o c k  

be known a t  a l l  t i m e s .  The o p e r a t o r  must o b t a i n  p e r m i s s i o n  of  

t h e  o p e r a t o r  a t  t h e  o t h e r  end b e f o r e  c l e a r i n g  h i s  s i g n a l  t o  a l low 

an  approach ing  t r a i n  t o  e n t e r .  

"Manual b lock ' '  i s  b a s i c a l l y  a  s a f e t y  f e a t u r e  r a t h e r  t h a n  a  

c a p a c i t y - i n c r e a s i n g  o r  economic f e a t u r e .  S i n c e  no s i g n a l  

i n d i c a t i o n  i n  manual b l o c k  p r o v i d e s  i n f o r m a t i o n  abou t  t h e  

second b l o c k  ahead ,  t r a i n  speeds  a r e  l i m i t e d  by s i g n a l -  

s i g h t i n g  d i s t a n c e s .  Un les s  d i s t a n t  s i g n a l s  a r e  p r o v i d e d ,  

it i s  e s s e n t i a l l y  a  one -b lock  sys tem.  



A major c o n s t r a i n t  on moving t r a f f i c  i s  t h e  block l e n g t h ,  

u s u a l l y  t h e  d i s t a n c e  between s t a t i o n s .  The p r e sen t  t r e n d  toward 

fewer manned open o f f i c e s  f o r  use a s  check p o i n t s  a c t s  t o  i nc r ea se  

t h e  l eng th  of t h e  block.  One s o l u t i o n  i s  "permissive blocking": 

a  f r e i g h t  t r a i n  i s  permit ted t o  e n t e r  and proceed through a  block 

a l ready  occupied by another  f r e i g h t  t r a i n ,  provided t h e  second 

t r a i n  moves a t  r e s t r i c t e d  speed (not t o  exceed 15 mi les  per  hour ) ,  

prepared t o  s t op  s h o r t  of a  t r a i n  o r  o the r  o b s t r u c t i o n .  

Light t r a f f i c  l i n e s  which provide long i n t e r v a l s  between 

t r a i n s  o f f e r  e s s e n t i a l l y  t h e  same fol lowing s a f e t y  a s  "t ime- 

spacing" o r  "manual block" systems. The choice  i s  gene ra l l y  a  

mat te r  of  company p o l i c y  and maximum use  of a  s i n g l e  system avoids  

t h e  n e c e s s i t y  of swi tching from one s e t  of r u l e s  t o  ano ther .  

Automatic ope ra t i on  of block s i g n a l i n g  i s  provided by t h e  

" t rack  c i r c u i t , "  a  very complex system of d e t e c t i o n  and switching 

c i r c u i t r y  which, through a  f a i l - s a f e  c o n c e p t , v i r t u a l l y  e l im ina t e s  

malfunct ion of t h e  automatic po r t i ons  of t h e  system. The t r a c k  

c i r c u i t  has made it p o s s i b l e  t o  sho r t en  t h e  blocks  t o  t h e  l i m i t s  

imposed by braking d i s t a n c e s .  Associated " d i s t a n t  s i gna l s "  a r e  

loca ted  e i t h e r  on t h e  same mast o r  on t h e  same t h r e e  i n d i c a t i o n  

s i g n a l  arm, thus  providing a  two-block system which permits  t r a i n  

ope ra t i on  a t  maximum au thor ized  speed.  Assurance i s  provided t h a t  

t h e  ope ra to r  w i l l  r e c e i v e  t h e  f i r s t  r e s t r i c t i v e  i n d i c a t i o n  i n  t ime 

t o  permi$ a  s t op  s h o r t  of  t h e  t r a i n  ahead. 

Cent ra l i zed  t r a f f i c  c o n t r o l  i s  provided through a  CTC system. 

This i s  a  block system under which t r a i n  movements a r e  au thor ized  

by block s i g n a l s  whose i n d i c a t i o n s  supersede s u p e r i o r i t y  r u l e s  

applying t o  opposing and fol lowing t r a i n  movements on t h e  same 

t r a c k .  

A one man c o n t r o l  u n i t  providing t h e  e s s e n t i a l s  of a  CTC 

system was f i r s t  used by t h e  New York Cent ra l  i n  1927. Today, t h i s  

type of system enables  t h e  d i spa t che r  t o  d i r e c t l y  c o n t r o l  a l l  t r a i n  

movements without recourse  t o  p a r t i c i p a t i o n  of l o c a l  ope ra to r s  f o r  

swi tch o r  s i g n a l  s e t t i n g .  A l l  c o n t r o l s  and s t a t u s  i n d i c a t o r s  a r e  

loca ted  on a  s i t u a t i o n  d i s p l a y  pane l .  Control  i s  e f f e c t e d  by wire  



t r a n s m i s s i o n  o f  d i s c r e t e  p u l s e  cod ing  s i g n a l s  t h a t  a r e  p rocessed  

i n t o  s w i t c h / s i g n a l  a c t i v a t i n g  impulses  a t  f i e l d  s t a t i o n s .  I n  

t u r n ,  f o l l o w i n g  comple t ion  o f  t h e  d e s i r e d  a c t i o n ,  a  r e t u r n  d i s -  

c r e t e  p u l s e  code sends  a  s i g n a l  which ( fo l lowing  decoding)  p r e s e n t s  

a  s t a t u s  i n d i c a t i o n  on t h e  d i s p l a y .  

The B i l l e r i c a  o p e r a t i o n  i n c l u d e s  t h r e e  d i s p a t c h e r  p o s i t i o n s  

(combined CTC and t r a i n  o r d e r )  grouped i n  t h e  same room w i t h  t h e  

A s s i s t a n t  Chief  D i s p a t c h e r ,  i n  c l o s e  p r o x i m i t y  t o  t h e  o f f i c e  of  

t h e  C h i e f .  The p r i n c i p a l  communications i n t e r f a c e s  i n  t h i s  o f f i c e  

a r e  diagrammed i n  F i g u r e  4 -1 .  Communications l i n k s  i d e n t i f i e d  i n  

t h e  f i g u r e s  a s  A-1 th rough  A-18, B - 1  t h rough  B-6, C - 1  t h rough  

C-150, and D - 1  t h rough  D-4 a r e  d e s c r i b e d  i n  Table  4 -1 .  Notes 1 

th rough  6 ,  r e l a t i v e  t o  F igure  4 - 1 ,  a r e  p r e s e n t e d  i n  Table  4 - 2 ,  

and t h e  r e s p e c t i v e  interfaces/communication l i n k s  a r e  d e s c r i b e d  i n  

Table  4 -3 .  Expanded d e t a i l  r e l a t e d  t o  communication l i n k s  A - 1  

t h rough  A-18 i s  shown i n  Tab le  4 - 8 ,  c o n t a i n e d  i n  S e c t i o n  4.6 of  

t h i s  r e p o r t .  

Each o f  t h e  d i s p a t c h e r s  i s  a s s i g n e d  p r imary  r e s p o n s i b i l i t y  

f o r  a d e f i n e d  o p e r a t i o n a l  t e r r i t o r y ,  and t h e  contro1, ;equipment  

n e c e s s a r y  t o  s u p p o r t  h i s  o p e r a t i o n  i s  p rov ided  i n  h i s  immediate 

work a r e a .  The same t y p e  o f  equipment i s  p rov ided  i n  each  c a s e .  

Such i n t e r n a l  c o o r d i n a t i o n  a s  i s  n e c e s s a r y  f o r  r o u t i n e  t r a f f i c  

e n t e r i n g  o r  l e a v i n g  t e r r i t o r i a l  l i m i t s  i s  handled  i n f o r m a l l y  th rough  

d i r e c t  p e r s o n a l  v o i c e  communications. Where s p e c i a l  c o n s i d e r a t i o n s  

a r e  i n v o l v e d ,  t h e  A s s i s t a n t  Chief  D i s p a t c h e r  g e n e r a l l y  a c t s  a s  t h e  

f o c a l  p o i n t  f o r  d i r e c t i n g  o r  mon i to r ing  t h e  s i t u a t i o n .  When s p e c i a l  

a r  u r g e n t  o p e r a t i o n a l  r e q u i r e m e n t s  a r e  t r a n s m i t t e d  t o  t h e  Chief  D i s -  

p a t c h e r  from e x t e r n a l  s o u r c e s ,  he communicates w i t h  t h e  A s s i s t a n t  

Chief  D i s p a t c h e r  on a  p e r s o n - t o - p e r s o n  formal  b a s i s  i n  o r d e r  t o  

i n s u r e  immediate ,  p o s s i t i v e  p a s s i n g  o f  i n f o r m a t i o n .  The A s s i s t a n t  

Chief  D i s p a t c h e r  t h e n  f o r m a l l y  t r a n s m i t s  t h e  r equ i remen t s  t o  t h e  

r e s p e c t i v e  d i s p a t c h e r ( s )  a s  s p e c i f i c  d i r e c t i o n s .  





TABLE 4 - 1 .  COMMUNICATION/CONTROL CAPABILITIES 
(AS SHOWN IN FIGURE 4-1) 

Links D e s c r i p t i o n  

+ A - 1  through CTC System o p e r a t i o n a l  c o n t r o l  c i r c u i t s  
A-18 

+ + B - 1  and Local i n t e r n a l  t e l ephone  c i r c u i t s  
B -  2 r e s t r i c t e d  t o  "in-house" communications 

++B-3 and In /ou t  commercial l i n e s  w i t h  u n l i m i t e d  
B - 4  d i a l  c a p a b i l i t y  

++B-5 Used f o r  WATTS Communications 
B-6 

+ + + C - 1  through Terminals  on an  open confe rence  c i r c u i t  
C-150 between Dispa tcher  #1 a t  B i l l e r i c a ,  MA 

and a l l  p o i n t s  between Gardner,  MA and 
Mechan icsv i l l e ,  NY. The purpose  of  t h i s  
c i r c u i t  i s  t o  p rov ide  f o r  two-way v o i c e  
communication between t h e  d i s p a t c h e r ,  
t r a i n  crews,  s e c t i o n  and s i g n a l  f o r c e s ,  
towers ,  a g e n t s ,  s u p e r v i s o r s ,  e t c .  

++++D-1 Four VHF r a d i o  communication two-way 
D -  4 l i n k s  p rov id ing  f o r  d i r e c t  communications 

wi th  t r a i n s ,  h igh  r a i l  c a r s ,  towers and 
yard  o f f i c e r s  



TABLE 4-2 .  NOTES FOR FIGURE 4 - 1  

Note 1 - Since  t h e  a c t i v i t i e s  o f  each  of  t h e  t h r e e  d i s p a t c h e r s  

a r e  e s s e n t i a l l y  t h e  same - -  d i f f e r i n g  o n l y  i n  scope  o f  

t e r r i t o r i a l  r e s p o n s i b i l i t y  - -  and s u b j e c t  t o  random d i f -  

f e r e n c e s  i n  t r a f f i c  l o a d  and o c c u r r e n c e s  of  unplanned 

o r  emergency i n c i d e n t s ,  we used  o n l y  t h e  p o s i t i o n  

i d e n t i f i e d  a s  d i s p a t c h e r  #1 a s  a  r e p r e s e n t a t i v e  c a s e  

i n  our  a n a l y s i s .  

Note 2 - The c o n t r o l  d i s p l a y  mon i to r  and s w i t c h i n g  f u n c t i o n s  a r e  

fundamen ta l ly  t h e  same i n  each  o f  t h e  t h r e e  d i s p a t c h e r  

p o s i t i o n s ;  t h e r e f o r e ,  t h e  d e t a i l  p e r t a i n i n g  t o  f u n c t i o n s  

"A" t h rough  "DM i s  shown f o r  d i s p a t c h e r  #1 o n l y .  

Note 3 - Hot-box r e c o r d e r s  l o c a t e d  a d j a c e n t  t o  each  o f  t h e  t h r e e  

d i s p a t c h e r s  p r o v i d e  t e m p e r a t u r e  c h a r t  r e c o r d i n g s  

d e p i c t i n g  t h e  h e a t  c o n d i t i o n  p r e s e n t  a t  r i g h t  and l e f t  

j o u r n a l s  a s  s ensed  by r emote ly  l o c a t e d  h e a t  d e t e c t i o n  

sys tems.  Each of  t h e  d i s p a t c h e r s  mon i to r s  t h e  r e c o r d i n g s  

p e r t i n e n t  t o  h i s  a r e a  o f  r e s p o n s i b i l i t y .  The A s s i s t a n t  

Chief  D i s p a t c h e r  p e r i o d i c a l l y  mon i to r s  a l l  r e c o r d i n g s  

and a s s i s t s  t h e  i n d i v i d u a l  d i s p a t c h e r  i n  equipment 

a d j u s t m e n t s  n o t  r e q u i r i n g  t h e  a t t e n t i o n  of a  main tenance  

man. 

Note 4  - U t i l i z i n g  a  t y p e w r i t e r  l o c a t e d  a d j a c e n t  t o  t h e  p o s i t i o n ,  

D i s p a t c h e r s  2 and 3 ,  a s  w e l l  a s  t h e  A s s i s t a n t  and Chief  

D i s p a t c h e r s ,  m a i n t a i n  a  r u n n i n g  l o g  o f  s i g n i f i c a n t  

happenings and i n f o r m a t i o n  i n  -a c a p s u l e  f o r m a t .  Th i s  

e x p e d i t e s  t h e  b r i e f i n g  p r o c e s s  a t  t h e  t ime  of  r e l i e f  from 

d u t y  and p r o v i d e s  a  r e c o r d  o f  d a t a  r e l a t i n g  t o  ag reemen t s ,  

d e c i s i o n s ,  s c h e d u l e s ,  e t c ,  e i t h e r  i n t e r n a l  o r  e x t e r n a l  
i n  n a t u r e ,  b u t i m p o r t a n t  enough t o  be  ma in ta ined  i n  a  r e c o r d  

s e p a r a t e  from t h e  t r a i n  o r d e r  book o r  t h e  d i s p a t c h e r s  t r a i n  

s h e e t .  



TABLE 4-2. NOTES FOR FIGURE 4-1 (Cont'd) 

Note 5 - The Supervisor of Engine Requirements also maintains a 
running typewritten log of events he deems significant 

as related to his interaction with the Chief Dispatcher, 

Assistant Chief Dispatcher and external agents or 

agencies. 

Note 6 - The Supervisor of Engine Requirements has the responsi- 
bility for posting or modifying power allocations asso- 

ciated with train operations. These postings are on a 

large magnetic display board and reflect decisions 

involving the Engine Supervisor and those persons 

responsible for train consists, and are coordinated with 

the Chief Dispatcher in order that information provided 

to the operations dispatchers remains current. 



TABLE 4 - 3 .  DESCRIPTION OF INTERFACES SHOWN IN FIGURE 4-1 

LINK SYMBOL 

- - - ,-I 

EXPLANATION 

Formal Visual Observation - a required 
task involving visual monitoring or 
examination. 
Formal Audio Communication - a required 
component task associated with specific 
performance requirements. 

Informal Communications/Control Monitor - 
the direct personal audio/visual monitor 
of communications and displays pertaining 
to the other dispatchers' operational si- 
tuations on a random opportunity basis. 

Informal Visual Observation - the oc- 
casional direct visual observation as 
a quick means of establishing status. 

Informal Audio Communication - the in- 
ternal direct voice inquiry relative 
to traffic information. 

Electrical Interface - Electrical 
switching or circuitry. 

Formal Written Communication - In- 
formation or direction passed by memo, 
notice, bulletin, message or note,etc; 

Man/Machine - Interface between Dis- 
patcher and Equipment. 

Switch Operation - Task involving 
electromechanical switching initiated 
by mechanical action of the dispatcher. 



4.2 FUNCTIONS 

4.2.1 Functions of a Train Dispatcher 

In spite of the variety of the train dispatcher's tasks, the 

functions he performs may be grouped into a few categories. In 

selecting the functional structure for this analysis, we sought 

the minimum number of descriptive terms that would fully answer 

the question: "What is the dispatcher doing at this time?" We 

identified six functions that appeared to cover all tasks: 

1. Prepare Documentation 

2. Conduct Preliminary Planning 

3. Monitor/Coordinate Train Movements 

4. Initiate/Stop Train Movements 

5. Respond to Unplanned Events 

6. Respond to Emergencies 

For each of these functions, a set of sub-functions was 

developed to exemplify some of the major tasks involved in train 

dispatching. This total function/sub-function structure is pre- 

sented in Figure 4-2 and forms the framework for the following 

analysis. 

4.2.2 Organization of Functional Analysis 

For each of the six functions identified in Figure 4-2, the 

following material is developed: 

1. A brief summarizing the nature and importance of the 

function. 

2. A Functional Flow Block Diagram (FFBD), showing the 

principal sub-functions or tasks that must be accomplished 

and their relative sequence. 

3. A Task Performance Requirements Table, describing the 

nature of each sub-function. 



4. (Where relevant) a Decision Flow Diagram (DFD) showing 

the major decisions involved in performing a function. 

5. (Where relevant) an Operational Sequence Diagram (OSD), 

relating in one chart the principal actions and decisions 

of the dispatcher with the principal interfaces with 

displays, controls, communications and personnel. 

Additional information is provided where appropriate. More 

detailed descriptions of the FFBD, DFD and OSD follow: 

Functional Flow Block Diagrams. Following an analysis of 

the train dispatcher activity and a review of documentation 

delineating dispatcher requirements and constraints, Functional 

Flow Block Diagrams (FFBD's) were developed in order that the 

combination of observed performance and directives could be in- 

corporated and translated into functions and functional relation- 

ships. 

Functions/sub-functions were defined to a level at which an 

automatic or manually initiated action is identifiable to the 

extent suitable for development of Decision Flow Diagrams (DFD's) 

and/or Operational Sequence Diagrams (OSD1s). The FFBD1s present 

the relationship of a particular prime function to its sub- 

functions and associated functions. The relationship is graphic- 

ally presented, sequentially, in a convention common to systems 

engineering methodology. The sequential representation does not 

imply time flow, but is an optimum means for displaying a func- 

tional design with no specific reference to hardware, personnel, 

software, or other requirements. 

Functions are normally developed by iterative levels; each 

function is identified by a number code which denotes the level 

of analysis it represents, e.g., the number of decimals in an 

identifying number identifies the level of analysis. 

Flow intersects are connected by an AND gate, an OR gate, 

or an AND/OR gate. The AND gates are used to indicate multiple 

mandatory requirements that must be completed as a condition to 

accomplishment of a succeeding function or sub-function; the OR 



1.1 TRAIN ORDER BOOK 2.1 REVIEW OF GUIDANCE 5.1 SIGNAL/SWITCH 6.1 TRAIN DERAllMENT 
DOCUMENTATION VOICE COMMUNICATIONS CONTROLS MALFUNCTION 

1.2 TRAIN SHEET 6.2 BLAZING HOT BOX 
2.2 HOT BOX RECORDER 3.2 ISSUE TRAFFIC 

1.3 TRANSFER BOOK CHECK ADVISORIES STOP 6.3 TRACK WASH-OUT 

1.4 WORK ORDER 4.3 ISWE HI-RAIL 5.3 COMMUNICATIONS 6.4 TRAIN COLLISION 
INFORMATION 

I .5 PERSONAL NOTES 2.4 DETERMINE AVAILABLE 
OPERATIONS PERMIT 

6.5 RAIL SPLITS 
3.4 COORDINATE MOVES 4.4 ISWE TRAIN CLEARANCES 

INITIATED OUTSIDE OF 6.6 ROCK SLIDES 
2.5 DETERMINE ROUTING TERRITORY 4.5 DIRECT TRAIN OPERATOR 

ACTIONS 6.7 BRIDGE/CULVERT 
WASH-OUT 

SECTORS (DISPATCHERS) 
AS APPROPRIATE 6.8 TRAIN FIRES 

3.6 EQUIPMENT STATUS 
REPORTS/RELAYS 

3.7 ISSUE TRAlN LINEUPS 

3.8 ARRANGE TRAlN PICKUPS/ 
SETOUTS 

5.8 BRAKE MALFUNCTION 6.10 SNOW BOUND CONDITION 

5.9 RELAY PRlORlW INFO. 6.11 BRAKE FAILURE 

5.10 VANDALISM 6.12 LOAD SHIFTING 

L 5.11 PRESENCE OF UNKNOWN 
O N  TRACKS 

6.14 GRADE CROSSING 
ACCIDENTS 

6.15 VANDALISM 

6.16 BROKEN AXLE 

6.17 COMMUNICATIONS 
FAILURE 

Figure 4-2. Functional Structure of the Train Dispatcher's Job 



gates are used to identify decision points where only one of two 

or more flow paths may be taken. Diagrams are normally read from 

left to right, top to bottom; however, back flows have been used 

in the present analysis. 

Decision Flow Diagramming. Decision .Flow Diagrams (DFD1s) 

provide a rational approach for consideration of a varied choice 

of alternatives, estimating their outcomes, selecting the best 

alternative for a particular purpose, and then carrying it out. 

The essence of this systems analysis technique is the con- 

struct of a carefully simplified "real worldt1 abstraction of those 

components of a particular FFBD which concern the decision making 

aspects of a function or sub-function. Care is exercised in model 

design to preserve all significant relationships for the problem 

to be resolved, but to delete from analytical consideration un- 

important events. For this study, this technique serves as a 

bridge providing the additional visibility necessary to develop, 

in detail, the decision making elements of Operational Sequence 

Diagrams. 

Operational Sequence Diagramming. Operational Sequence 

Diagrams (OSD1s), as used in this study, provide for much greater 

expansion of detail while defining hardware, software and operator 

functions. Whereas the typical FFBD does not identify man-machine 

functions, or detail the associated parametric factors, the OSD 

is an information-decision-action flow diagram or schematic used 

for the dynamic description of a system. 

The OSD is used to establish the sequence of operations 

required between subsystem interfaces at various levels of analysis. 

These interfaces in a man-machine system may be between human 

operators, between machines, between software programs or between 

any combination of the three. In addition, the OSD may be used 

to: 

- Define and analyze communications requirements 

- Aid in the design and layout of equipment 



- Document an existing set of operations and decision 

making procedures 

- Develop methods for testing/evaluating the system or its 

parts. 

These uses in turn facilitate identification of potentially 

critical situations produced by inadequate procedures or equipment, 

as well as the development of requirements for training programs 

and provide information relevant to effective system operation. 

The charting symbology used for the construction of the OSD1s is 

shown in Figure 4 - 3 .  

SYMBOL MEANING CODE LETTER/MEANING 

0 TRANSMIT 

CONTINUOUS OR 
AUTOMATIC 

V - VISUAL 

E - ELECTRICAL 

RECEIVE A - AUDIO 

RECEIVE MULTIPLE 
INPUTS 

OPERATIONAL 
REFERENCE POINT 

DISPLAY 

v STORE 

6d STORE 6 DISPLAY 

DECISION 

a DISCUSSION 

T - TACTILE 

Figure 4 - 3 .  Charting Symbology for Development of OSD1s 



4 . 3  PREPARE DOCUMENTATION - Pr imary  Func t ion  #1 .0  

4 . 3 . 1  B r i e f  

T h i s  major  f u n c t i o n  i n c l u d e s  t h o s e  a d m i n i s t r a t i v e  t a s k s  which 

i n v o l v e  t h e  r e c o r d i n g  o f  d a t a  and i n f o r m a t i o n  r e l e v a n t  t o  t r a i n  

o p e r a t i o n s .  Ac tua l  p r e p a r a t i o n  o r  development  o f  t h e  v a r i o u s  

forms of  documenta t ion  o c c u r s  a t  d i f f e r i n g  i n t e r v a l s  a s  r e q u i r e d  

by t h e  p e r t i n e n t  r a i l r o a d  r u l e s  and o p e r a t i n g  p r o c e d u r e s .  

4 .3.2 T r a i n  Order Book D e t a i l  

Each t r a i n  o r d e r  must be w r i t t e n  i n  f u l l ,  i n  a  book p rov ided  

f o r  t h i s  purpose .  With t h e  o r d e r ,  t h e  names o f  t h o s e  who have 

s igned  f o r  i t ,  t h e  t i m e ,  t h e  r e s p o n s e s  which i n d i c a t e  when and 

from what o f f i c e  t h e  o r d e r  was r e p e a t e d ,  and t h e  t r a i n  d i s p a t c h e r ' s  

i n i t i a l s  a r e  e n t e r e d .  The e n t r i e s  must be  made immedia te ly  - -  
never  from memory o r  memoranda. When t r a n s m i t t i n g  by t e l e p h o n e  o r  

r a d i o ,  t h e  d i s p a t c h e r  must w r i t e  t h e  o r d e r  a s  he t r a n s m i t s  it and 

must u n d e r s c o r e  e a c h  word and f i g u r e  e a c h  t ime  it i s  r e p e a t e d .  

T r a i n  o r d e r  r e c o r d s  must b e  n e a t  and l e g i b l e ,  and t h e  d i s p a t c h e r ' s  

i n i t i a l s  and t h e  d a t e  must be shown a t  t h e  t o p  o f  each page .  A l l  

a u t h o r i z e d  t r a i n  movements must b e  r e c o r d e d  and t h e  d i s p a t c h e r  must 

check  a l l  t r a i n  o r d e r s  n o t  i n  e f f e c t  by w r i t i n g  h i s  i n i t i a l s  a c r o s s  

t h e  f a c e  of  t h e  t r a i n  o r d e r  w i t h  a  r e d  p e n c i l .  A s i n g l e  r e d  

d i a g o n a l  l i n e  drawn a c r o s s  t h e  e n t i r e  page i n d i c a t e s  t h a t  a l l  t r a i n  

o r d e r s  on t h a t  page a r e  no l o n g e r  i n  e f f e c t .  When a l l  t r a i n  o r d e r s  

up t o  and i n c l u d i n g  a  c e r t a i n  page a r e  no l o n g e r  i n  e f f e c t ,  a  r e d  

"X" i s  drawn a c r o s s  t h e  page.  Those o f f i c e s  which a r e  c l o s e d  a t  

t h e  t ime  o f  a  t r a i n  o r d e r  t r a n s m i t t a l  must be  i d e n t i f i e d  a s  a  

reminder  t o  i s s u e  t h e  o r d e r  when t h e  o f f i c e  opens .  When t h e  t r a i n  

d i s p a t c h e r  i s s u e s  an  o r d e r  t h a t  i s  t o  be  d e l i v e r e d  by a n o t h e r  

d i s p a t c h e r ,  he must make a  c a r b o n  copy of  it i n  t h e  t r a i n  o r d e r  

book and u n d e r s c o r e  t h i s  copy e a c h  t ime  he r e p e a t s  t h e  o r d e r .  

4 . 3 . 3  T r a i n  S h e e t  D e t a i l  

T r a i n  s h e e t s  must b e  l e g i b l e ,  n e a t ,  and ma in ta ined  i n  p r o p e r  

fo rma t .  With few e x c e p t i o n s ,  t r a i n  s h e e t  e n t r i e s  must be  i n  i n k .  



T r a i n  t ime  sequences  a r e  e n t e r e d  i n  t h e  same manner a s  t r a i n s  

shown on t i m e t a b l e s .  Movement of  h i - r a i l  v e h i c l e s ,  such  a s  s u p e r -  

i n t e n d e n t ' s  i n s p e c t i o n  c a r s ,  a r e  r e c o r d e d  i n  p e n c i l  o n l y ,  s o  t h a t  

such  r e c o r d  may be e r a s e d .  The t r a i n  d i s p a t c h e r  must r e c o r d  t h e  

t i m e  o f  t r a i n  a r r i v a l  and d e p a r t u r e ;  t h e  number of  l oaded  and 

empty c a r s ;  t onnage ;  t h e  names of  c o n d u c t o r s ,  e n g i n e e r s ,  and o t h e r  

crew members a s  r e q u i r e d ;  t h e  r e p o r t i n g  t i m e  of e n g i n e  and t r a i n  

crews a t  t e r m i n a l s ,  and t h e  t i m e  such  crews a r e  r e l i e v e d  from d u t y  

A l s o ,  he  must r e c o r d  d e l a y s ,  wea the r  r e p o r t s  and u n u s u a l  o c c u r -  

ences  such  a s  d e r a i l m e n t s ,  f i r e s  o r  a c c i d e n t s .  Be fo re  i s s u i n g  

" running  o r d e r s "  t o  a n  e x t r a ,  o r  "work o r d e r s "  t o  a  work e x t r a ,  

he must r e c o r d  a l l  such  t r a i n  d a t a  and p r o t e c t  movements a g a i n s t  

oppos ing  e x t r a  t r a i n s  by t r a i n  o r d e r s .  

4 . 3 . 4  T r a n s f e r  Book D e t a i l  

The t r a i n  d i s p a t c h e r  b e i n g  r e l i e v e d  must make a n  i n k  t r a n s f e r  

of  a l l  o u t s t a n d i n g  t r a i n  o r d e r s  i n  t h e  t r a n s f e r  book, i d e n t i f y i n g  

each  by number, and f u r n i s h i n g  t h e  r e l i e v i n g  d i s p a t c h e r  w i t h  a l l  

p e r t i n e n t  i n f o r m a t i o n .  The r e l i e v i n g  t r a i n  d i s p a t c h e r  must 

c a r e f u l l y  r e a d  a l l  t r a i n  o r d e r s  t r a n s f e r r e d  t o  him and check t h e  

number and a d d r e s s  o f  each  b e f o r e  s i g n i n g  t h e  t r a n s f e r .  Before  

commencing o p e r a t i o n s ,  t h e  r e l i e v i n g  t r a i n  d i s p a t c h e r  must 

t h o r o u g h l y  f a m i l i a r i z e  h i m s e l f  w i t h  t r a i n  o r d e r s ,  l i n e u p s  and 

CTC t r a c k  p e r m i t s  i n  e f f e c t ,  and w i t h  t h e  l o c a t i o n  of  t r a i n s .  

4 . 3 . 5  A d d i t i o n a l  Comments 

I t  was obse rved  t h a t  t h e  book-keeping  (documenta t ion)  r e q u i r e -  

ments a s s o c i a t e d  w i t h  t r a i n  d i s p a t c h e r  a c t i v i t y  c o n s t i t u t e d  abou t  

4 0  p e r c e n t  of  t o t a l  t a s k  t i m e .  The p r a c t i c e  of documenting 

p r a c t i c a l l y  e v e r y  u t t e r a n c e  o r  a c t  o f  t h e  t r a i n  d i s p a t c h e r ,  which 

d a t e s  back t o  t h e  p e r i o d  when a l l  movements o r  o p e r a t i o n s  were 

a u t h o r i z e d  o n l y  by t h e  i s s u a n c e  of p a p e r  o r d e r s  o r  p e r m i t s ,  s t i l l  

p e r s i s t s .  Manual r e c o r d i n g  o f  r o u t i n e  a c t i o n s  s o  monopol izes  t h e  

t y p i c a l  t r a i n  d i s p a t c h e r ' s  t i m e  t h a t  it d e t r a c t s  from o t h e r  (some- 

t i m e s  c r i t i c a l )  per formance  r e q u i r e m e n t s .  



FFBD # 2  F i g u r e  4-4 d e p i c t s  t y p i c a l  documentary a c t i o n s ,  

shown i n  a  r e p r e s e n t a t i v e  sequence .  T a b l e  4-4 i d e n t i f i e s ,  i n  a  

m a t r i x  f o r m a t ,  t h e  s u b - f u n c t i o n  and performance f a c t o r  components 

o f  Pr imary  Func t ion  #1 .0 .  OSD #1 ( F i g u r e  4-5)  i s  p rov ided  t o  

b e t t e r  i l l u s t r a t e  t h e  t y p e  o f  i n f o r m a t i o n  p rocessed  and t o  

a s s o c i a t e  t h i s  d a t a  w i t h  a  s p e c i f i c  documentary r e c o r d .  Examples 

o f  t h e  v a r i o u s  forms g e n e r a l l y  a s s o c i a t e d  w i t h  t r a i n  d i s p a t c h i n g  

documentary r e q u i r e m e n t s  a r e  shown i n  F i g u r e  4 - 6 ,  and a  b r i e f  

summary o f  r e p r e s e n t a t i v e  c a t e g o r i e s  o f  i n f o r m a t i o n  e n t e r e d  on 

t h r e e  commonly used  documents i s  shown i n  F i g u r e  4-7.  

I I 
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TABLE 4-4 .  TASK PERFORMANCE REQUIREMENTS 
OF PRIMARY FUNCTION. # 1 .0  (Cont Id)  

T i t l e  Sub - Funct ion  
Number 

1 . 0 . 4  

1 . 0 . 5  

1 . 0 . 6  

Make "24 Hour Report"  
E n t r i e s  A s  A p p r o p r i a t e  

Annotate  Hot-Box 
Recorder  Graphs a s  
A p p r o p r i a t e  

Record Unusual 
Occurrences /Events  
on P e r s o n a l  Note Shee t  

r 

D e s c r i p t i o n  

The "book-keeping" a c t i v i t y  
a s s o c i a t e d  w i t h  r e c o r d i n g  snow 
removal o p e r a t i o n s  a u t h o r i z e d  
(one example o f  a  number o f  
s i m i l a r  a c t i o n s  r e q u i r e d  of  a  
t r a i n  d i s p a t c h e r  by t h e  
v a r i o u s  r a i l r o a d s )  

The n o t a t i o n  o f  d a t e / t i m e /  
l o c a t i o n  on hot -box r e c o r d e r  
g r a p h i c  r e c o r d i n g s  subsequen t  
t o  rev iew and t h e  a n a l y s i s  of  
h e a t  c o n d i t i o n s ,  a s  w e l l  a s  
such  a d d i t i o n a l  i n f o r m a t i o n  
n e c e s s a r y  t o  document t h e  
occur rence  o f  a  hot -box con- 
d i t i o n  and i t s  r e s u l t s  

The e n t e r i n g  o f  i n f o r m a t i o n  
p e r t i n e n t  t o  s i g n i f i c a n t  o r  
u n u s u a l o c c u r r e n c e s  o r  emer- 
g e n c i e s  i n t o  runn ing  l o g  

Sub-Funct ion  

M  
d  
.ri 
d  

a 

I 

M 
C 

cl 
E: 
a, 
E 
3 
U 

J J  

J 

F a c t o r s  

M0G.d 

.d 

C 
o a  

J 

I 

M 
C 

G w . d  
rd 
E: 
.d 

0 

M 
d  
.ri 

-4 
d  

M d  
M d . d  

.d 

0 
o w  

d  

Performance 

d  

+J 

M h  

1 J 
I 

J 

M 

II 
N . d h r ( C . l - 3  

0 
r i  

d r d a , . r ( w w a h  
d . d  

~ h ~ ~ O O d a , O O  
a O n Z U u ~ U n  

J J  

J J  

d  
.ri 

(d 



TABLE 4 - 4 .  TASK PERFORMANCE REQUIREMENTS 
OF PRIMARY FUNCTION #1 .0  (Cont 'd)  

Sub -Func t ion  
Performance F a c t o r s  

M  
M  I= M 

M  W F :  M 0 4 . d  F: 
F: M G . d  F: C c , . d  

Sub - Funct i on  
Number T i t l e  D e s c r i p t i o n  

M  .d F: .d ,-I a d  .d 
F : N . d k d W C , a s  o 
. d . + c ,  o a c . 4  0 
C G U 4 - J k . d  O W  
F : a e , . d c , c , a * E 3  
(d M k  F: d m 0 O  
~ k ~ d O O F : Q , o
n . O n Z U H ~ U c l  

o

f o r  l a t e r  r e f e r e n c e  o r  r e c a l l  

1 . 0 . 7  E n t e r  D e t a i l e d  I n f o .  E n t e r i n g  f o r m a l ,  d e t a i l e d  
Regarding Problems,  
Emergencies ,  e t c .  i n  
T r a n s f e r  Book 

i n f o r m a t i o n  r e l a t i p g  t o  
problems,  emergenc ie s ,  e t c .  
f o r  subsequen t  t r a n s f e r  t o  

J J  J J  J J J  

t h e  r e l i e v i n g  d i s p a t c h e r .  
In fo rma t ion  may be e x t r a c t e d  
from t h e  p e r s o n a l  n o t e s  
developed a s  Func t ion  1 . 0 . 6  

 



F i g u r e  4-5a. OSD#l T n t e r f a c e  D e t a i l  o f  Documentation 
Development 

5 9 



OORDINATE WITH ASSISTA 
CHIEF DISPATCHER 

Figure 4 - 5 b .  OSD#l Interface Detail of Documentation 
Development 

6 0 



Figure 4-5c. OSD#l Interface Detail of Documentation Development 



DISPATCHERS INITIALS 

Figure 4 - 5 d .  OSD#l Interface Detail of Documentaion Development 

6 2 



Figure 4-6. Sample Documentary Form Requirements 

6 3 



D i s p a t c h e r  on du ty  (+ t i m e )  

Weather C o n d i t i o n s  (4 x  day)  

T r a i n  Symbols (Eastbound/Westbound e t c .  ) 

Engine 

Loads 

Empties 

Tonnage 

Conductor on Duty (+ t ime)  

Engineer  on Duty (+ t ime)  

Motor Car Track  Pe rmi t s  

S p e c i a l  Handling Cars  

E x c l u s i v e  Use o f  Track 

Cars  t o  be Picked  Up 

Memorandum o f  Delays 

T r a i n  Order  Book 

) T r a i n  Shee t  

r 
Record o f  S p e c i a l  Orders  

Pe rmiss ion  t o  Opera te  (Time, P l a c e ,  e t c . )  

Speed R e s t r i c t i o n s  

Hold Orders  (No T r a f f i c )  

Work Orders  ( P r o t e c t e d  by D i s p a t c h e r )  

A g a i n s t  t h e  Cur ren t  Orders  

Run Orde r s  ( P t .  A t o  P t .  B) 

Meet Orders  (Tra ins  t o  Meet a t  P o i n t )  
L 

C u r r e n t  Problems 

Data  t o  be Passed  t o  R e l i e f  T r a n s f e r  Book 

F i g u r e  4 - 7 .  Summary of R e p r e s e n t a t i v e  C a t e g o r i e s  o f  
In fo rma t ion  E n t r i e s  

64 



4.4 CONDUCT PRELIMINARY PLANNING - Primary Function # 2 . 0  

4.4.1 Brief 

Initial preliminary planning is done before assuming 

responsibility for the operating position (change of shift); it 

then becomes an ongoing response to traffic conditions. Although 

conducted under relatively non-stressful conditions, preliminary 

planning is a prerequisite to an efficient control operation and 

to the satisfactory performance of the remaining functions. 

Significant lead time is required in order to effect the scheduling 

and interactions characteristic of efficient train movements. 

Included in this function is the review of all documentation which 

has bearing on the operation; equipment check, traffic condi- 

tion/status and familiarization with and/or determination of routes 

and schedules along with effecting the necessary coordination. 

4.4.2 Additional Comments 

FFBD # 3  (Figure 4-8) depicts the preliminary planning process, 

shown in a representative sequence. Table 4-5 identifies, in a 

matrix format, the sub-functions and performance factor components 
of Primary Function # 2 . 0 .  Examples of the various forms of direc- 

tives and notices normally posted on a bulletin board for review 

by dispatching personnel are shown in Figure 4-9. 
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4.5 MONITOR/COORDINATE TRAIN MOVEMENTS - Pr imary  Func t ion  #3 .0  

4 . 5 . 1  B r i e f  

This  major  f u n c t i o n  i n c l u d e s  t h o s e  a c t i v i t i e s  which a r e  

r e l a t i v e l y  p a s s i v e  and r e s p o n s i v e  i n  c o n t r a s t  t o  t h o s e  o f  Primary 

Func t ion  # 4 . 0 .  Tasks inc luded  h e r e  a r e  l e s s  demanding, l e s s  c r i -  

t i c a l ,  and o f  lower p r i o r i t y .  The d i s p a t c h e r  has  more leeway and 

i s  a b l e  t o  o r d e r  h i s  r e s p o n s e s  based on h i s  judgement r e l a t i v e  t o  

o t h e r  t a s k  demands. I n  some c a s e s  he i s  a b l e  t o  omit  c e r t a i n  

a d v i s o r y / c o o r d i n a t i o n  a c t i o n s  and r o u t i n e l y  d e f e r  o t h e r s  t o  more 

oppor tune  t i m e s .  The d i s p a t c h e r  u s e s  t h e  CTC S i t u a t i o n  D i s p l a y  

Pane l  f o r  a u t o m a t i c a l l y  r e p o r t e d  t r a f f i c  i n f o r m a t i o n  and h i s  

r a d i o / t e l e p h o n e  communications f o r  p r o g r e s s  r e p o r t s ,  c o o r d i n a t i o n ,  

e t c .  L o c a l l y ,  he i n t e r f a c e s  d i r e c t l y  w i t h  o t h e r  d i s p a t c h e r s  and/  

o r  t h e  Chief  D i s p a t c h e r  i n  r e c e i v i n g ,  d e l i v e r i n g ,  o r  r e l a y i n g  

t r a f f i c  i n f o r m a t i o n .  B a s i c a l l y ,  t h i s  f u n c t i o n  i s  s u b o r d i n a t e  t o  

t h e  remaining  major f u n c t i o n s  i n  r e g a r d  t o  c r i t i c a l i t y .  

4 .5 .2  A d d i t i o n a l  Comments 

F igure  4-10 (FFBD #4)  i l l u s t r a t e s  t h e  mechanics  o f  t h e  

m o n i t o r / c o o r d i n a t i o n  a c t i v i t i e s  o f  t h e  t r a i n  d i s p a t c h e r ,  r e f l e c t i n g ,  

i n  g r o s s  d e t a i l ,  r e l a t e d  man/machine i n t e r f a c e s .  Tab le  4-6 

i d e n t i f i e s ,  i n  a  m a t r i x  f o r m a t ,  t h e  s u b - f u n c t i o n s  and per formance  

f a c t o r  components o f  pr imary  f u n c t i o n  #3 .0 .  
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* * 

TABLE 4-6 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #3.0 (Continued) 

Sub-Function 
Performance Factors 

M 
M C  M 

M M C  M M . 4  C  
C M C . 4  c c o . 4  

Sub-Function 
Number Title Description 

M .d c -d ,I -rd .4 (d o 
c N . 4 k , I o * C  C  
. 4 . 4 o  0 0 (d c . 4  a, 
C c U o k . d O ' 3 E :  
C ( d a , . d o o  a h  s 
rj M k  c C . d  m 0 U  
A k . d  0 0 0 

C 2  & 0 Q X U u d . U 3  0 

3.0.7 Monitor On-Track The periodic on-going monitor 
Work/Maintenance 
Activity 

of "on track" work or mainten- 
ance crew activity underway or 
planned to occur within the 

J J J 4 J J J J J 

dispatcher's area of respon- 
sibility, using information 
obtained directly by audio 
inputs 

3.0.8 Coordinate Movements The radio/telephone/telecopy 
Initiated Outside of 
Territory 

receipt of information 
related to train movements 
initiated outside of the 

J J J J J J J J J  

dispatcher's territory; and 
the subsequent coordination 
of pertinent direction 
related to pending movements 
within the territory, using 
both direct voice, internal an< 
external communication links 

3.0.9 Monitor Train Time The monitoring of actual train 
Schedules movements against time 

schedules or limits imposed in J J J  
order to detect early or late 

- 



TABLE 4-6 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #3.0 (Continued) 

Title Description Sub - Func t ion 
Number 

3.0.10 Act as Alternate 
Communications Link 
Between Railroad 
Personnel 

conditions etc. , which could 
impact related movements 

The periodic expediting 
assistance rendered in 
relaying messages from point 
to point, in lieu of the 
normal channels which may be 
inoperative or generally more 
time consuming 

Sub-Function 

M  

c 
r3 

M 
c 

a d  

. d . 4 0  

Performance 

G  

MLI 

M G  
M C . d  

a d  

G N ~ ~ L I ~ (
0 

c ~ o ~ ~ . r (
G  

J 

G  
.d 

td 

M 

r( 

0 

c t d a , . d o o Q L I s  
G . d  

r ( L I . ~ O O C a , O O
& o a z U H d U C I  

Factors 

M W . d  

.d 

c . 4  
o a  
f ~ 7  

J J  

M  
G  

G Q . 4  
td 

0 

M 
G  

o 
G 
a, 
E 

U  

- 

W T ~ ~  

 

 



4 . 6  INITIATE/STOP TRAIN MOVEMENTS - Pr imary  F u n c t i o n  # 4 . 0  

4 . 6 . 1  B r i e f  

T h i s  p r imary  f u n c t i o n  i n c l u d e s  t h o s e  a c t i v i t i e s  which  form 

t h e  major  p o r t i o n  o f  t h e  t r a i n  d i s p a t c h e r ' s  workload o v e r  an  
ex t ended  p e r i o d  o f  t i m e .  I t  i n c l u d e s  o p e r a t i o n  o f  t h e  C T C  p a n e l  

f o r  remote  c o n t r o l  o f  r a i l  s w i t c h e s ,  s i g n a l s ,  e t c ;  two-way r a d i o /  

t e l e p h o n e  communicat ion f o r  i s s u a n c e  o f  t r a i n  o r d e r s  and h i - r a i l  

p e r m i t s ,  and t h o s e  a s p e c t s  o f  t h e  c o n t r o l  r e q u i r e m e n t s  which a r e  

p o s i t i v e  and s e l f - i n i t i a t e d .  I t  d o e s  n o t  i n c l u d e  a c t i v i t i e s  which 

a r e  r e s p o n s i v e ,  p a s s i v e ,  o r  a d m i n i s t r a t i v e .  The t ime  s p e n t  on 

a c t i v i t i e s  o f  t h i s  f u n c t i o n  depends  on s u c h  f a c t o r s  a s  t h e  r e l i -  

a b i l i t y  o f  r a i l r o a d  equipment ,  t h e  o c c u r r e n c e  o f  unplanned  e v e n t s  

o r  emergenc i e s , and  w e a t h e r  c o n d i t i o n s  t h a t  impac t  o p e r a t i o n s .  

4 . 6 . 2  A d d i t i o n a l  Comments 

A more d e t a i l e d  f u n c t i o n a l  a n a l y s i s  i s  employed i n  F i g u r e  

4 - 1 1  (FFBD # 5 )  i l l u s t r a t i n g  t h e  s u d d e n l y  complex f u l l  s cope  o f  

t h e  t r a i n  d i s p a t c h e r ' s  o f t  r e p e a t e d  p r o c e d u r e s  a s  n e c e s s a r y  p r e -  

l i m i n a r i e s  t o  a  " r o u t i n e "  move. Tab le  4-7  i d e n t i f i e s ,  i n  a  m a t r i x  

f o r m a t ,  t h e  s u b f u n c t i o n s  and per formance  f a c t o r  components of  

P r imary  F u n c t i o n  # 4 . 0 .  

To p o i n t  o u t  t h e  d e c i s i o n  making a s p e c t s  o f  t h i s  " r o u t i n e "  

a c t i o n ,  a n  a l t e r n a t e  fo rma t  i s  u sed  i n  F i g u r e  4-12 (DFD # I ) ,  

showing o n l y  r e p r e s e n t a t i v e  c o n d i t i o n s  - b u t  i n t e n d e d  t o  r e v e a l  

t h e  much g r e a t e r  d e p t h  o r  s cope  o f  c o n s i d e r a t i o n s  which must come 

i n t o  p l a y  d u r i n g  t h e  c o u r s e  o f  a u t h o r i z i n g  a  t r a i n  movement. 

Because mon i to r  and c o n t r o l  o f  h i s  t e r r i t o r i a l  CTC System 

c o n s t i t u t e s  a  major  p o r t i o n  of  t h e  t r a i n   dispatcher.'^ a c t i v i t i e s ,  

a  f u n c t i o n a l  a n a l y s i s  was conduc ted  t o  i d e n t i f y  c a u s e  and e f f e c t ,  

man/machine, i n p u t / o u t p u t ,  pu rpose  and d i s c r e t e  i d e n t i t y  o f  t h e  

v a r i o u s  c o n t r o l s  and s t a t u s  d i s p l a y s  w i t h  which t h e  d i s p a t c h e r  

no rma l ly  i n t e r f a c e s .  T a b l e  4-8  l i s t s  t h e  f u n c t i o n a l  i n t e r f a c e s  

a s s o c i a t e d  w i t h  " D i s p a t c h e r  #1 (West End T e r r i t o r y )  Boston and 

Maine R a i l r o a d . "  Here a g a i n ,  t h e  examples  a r e  t y p i c a l  o f  CTC 

System f u n c t i o n s , w h i c h  v a r y  i n  number and s p e c i f i c  p u r p o s e  t o  



accommodate t h e  p e c u l i a r  needs  of  r a i l r o a d  t e r r i t o r i a l  r e q u i r e -  

ments .  Tab le  4-8 i s  inc luded  i n  t h i s  s e c t i o n  s i n c e  i t  most 

d i r e c t l y  r e l a t e s  t o  Func t ion  4 . 1  "Operate  CTC C o n t r o l s , "  a  sub -  

f u n c t i o n  of  4.0 " I n i t i a t e / S t o p  T r a i n  Movements" (See F igure  4 - 2 ,  

F u n c t i o n a l  S t r u c t u r e  of  t h e  T r a i n  D i s p a t c h e r ' s  J o b ) .  
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TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued) 

Sub-Function 
Performance Factors 

M 
M d M 

M M d  M M - r l  6 
d M d . 4 C d W . r l  

Sub-Function 
Number Title Description 

M a 4  d .4 d .4 .rl 
G N . -  b d - 3  z z  

. F I . ~ W  o o of d . *  
d c ~ c ,  b . 4  o a  E 
c o f C , . 4 c , c , a b . 3  
6 M b  d d . 4  0 U 

d b . r l O O d 0 0 0  
L O n Z U H d U a  

4.0.9 Determine If Move The coordination/verification 
Is Cleared With All 
Concerned 

activity conducted to insure 
that all parties with a "need- 
to know" are aware of the 

J 

pending move and associated 
details. 

4.0.10 Execute/Verify 
Documentation 

The completion of data entries 
and appropriate orders, etc. 
relevant to a specific move, J J J J i d
followed by a check to confirm 
that all data is present and 
correct as intended 

4.0.11 Establish That Move 
Is Cleared 

The process of determining 
that a specific move is in 
fact fully coordinated and J J J J J J  
cleared 

 



TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4..0 (Continued) 
- 

Description 

The required interaction 
with the Assistant Chief 
Dispatcher as necessary to 
expedite pending move 
coordination/clearance in 
the event that these actions 
have not occurred 

The cooperating activity 
which occurs between the 
train dispatcher, other 
dispatchers, operators, etc. 
as appropriate, following 
completion of documentary 
requirements related to a 
specific pending move 

'The actions undertaken to as- 
sure that a clearance route is 
in fact unoccupied and avail- 
able for a specific pending 
move 

Sub-Function 
Number 

4.0.12 

4.0.13 

4.0.14 

Sub-Function 

Title 

Coordinate Move 
Clearance 

Coordinate Move As 
Appropriate 

Determine If Route 
1s Occupied 

M 

d 

cd 

J J  

J J  

J 

U) 
d 

C W . 4  
Cd 

0 
a 0 0  

J 

J J  

J 

M 
6 

cl 

E 

U 

M 
d 

a d  

. d . d W  
c 

& I  

Performance 

C  

u w  

M & I  

M C  
M d . d  

.d 

0 

d 
0 

J 

M 

4 
d N . d & 1 4 + T J d d  

0 

C C d a , . d W W & I 3  
C . d  

G O Q 8 6 f i d " Q  

J J  

d 
a d  

Cd 

J 

Factors 

M M . 4  

.d 

C . 4  
o a  

J 

I 



TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4 .0  (Continued) 

Sub - Funct ion  
Number 

4 .0 .15  

4 .0 .16  

4.0.17 

Sub-Funct ion  
Performance F a c t o r s  

7 

D e s c r i p t i o n  

The i s s u a n c e  of a  c l e a r a n c e  
f o r  r e l a y  by t r a i n  d i s p a t c h e r s /  
o p e r a t o r  o r  d i r e c t  t r a n s m i t -  
t a l  t o  t g b  t r a i n  crew; i n  each 
c a s e  c i t i n g  t h e  t r a i n  o r d e r s  
which app ly .  I t  may a l s o  i n -  
c l u d e  t h e  remote c o n t r o l  a c -  
t i o n s  performed by t h e  t r a i n  
d i s p a t c h e r  o e p r a t i n g  t h e  CTC 
Svs  t em 
The documentat i o n  a c t i v i t y  
where in  d a t a  p e r t a i n i n g  t o  
t ime  of  commencement of t h e  
move i s  r eco rded  

The f i n d i n g  t h a t  a  proposed 
r o u t e  i s  occupied  

I 

M 
C  

.?-I 
$ ~ . d  

. ? - I . d c ,  T i t l e  

I s s u e  C lea rance  
Orders  And/or Opera t e  
CTC C o n t r o l  

Record t h e  Move 

E s t a b l i s h  That 
Route i s  Occupied 

f= 

00 
M C  

,-I 
k r l q 3  

0 
C C U * k . d O O  

a J . d C , C , C L k  3 
C E : . d v , O U  

0 0 e C . d  

.d 
M C . 4  

.?-I 

0 

C  
.d 

rd 

J 

M 
C  

C W . d  

C . d  

J 

M 
C  

2 ;  
a, 
E 

J 

J J J J J  

J J  



TABLE 4 - 7  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 4 . 0  (Con t inued )  

D e s c r i p t i o n  Sub - Func t  i o n  
Number 

4 . 0 . 1 8  

4 . 0 . 1 9  

4 . 0 . 2 0  

T i t l e  

E s t a b l i s h  T h a t  
Route  i s  Not 
Occupied  

Pe r  form C o r r e c t i v e  
A c t i o n  

Dete rmine  I f  
C o n f l i c t i n g  Moves 

1 Are Schedu l ed  

The f i n d i n g  t h a t  a  p r o p o s e d  
r o u t e  i s  n o t  o c c u p i e d  

The f o l l o w - o n  a c t  i o n  
n e c e s s a r y  t o  e s t a b l i s h  a n  
a l t e r n a t e  r o u t e ,  i n  t h e  
e v e n t  a  r o u t e  i s  a l r e a d y  
o c c u p i e d  

The p r e d e t e r m i n i n g  o f  
p o t e n t i a l  c o n f l i c t s  i n  moves 
p r e s e n t l y  s c h e d u l e d  

S u b - F u n c t i o n  

M 

.d 

0 

J 

J 

M  
d 
.d 

.d 
d d  

J J  

Pe r fo rmance  

d 

c, 

k 

W d  
M d . d  

. d  
d N . d k r l G d d  

0 
u c l  

d C U a . d c l + J  
C  

J 

J 

J 

M  

d 

0 
d 

d . d  
k O O d a , O O  
C 4 O n Z r d H d U 3  

r 

d 
.d 

CU 

M  
C  

c l . d  
CU 

. d  

0 

J J J J  

F a c t o r s  

M b C . d  
d 

. d  

d 
O - t l  
& k  
V, 

J 

M 
d 

cl 
d 
a, 
E 
3 
U 



TABLE 4-7  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION $4 .0  (Cont inued)  

T i t l e  Sub-Funct ion 
Number 

4 . 0 . 2 1  

4 .0 .22  

4 . 0 . 2 3  

E s t a b l i s h  That  
C o n f l i c t i n g  Moves 
Are Scheduled 

E s t a b l i s h  That  
C o n f l i c t i n g  Moves 
Are Not Scheduled 

Perform C o r r e c t i v e  
Ac t ion  

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  
p o t e n t i a l l y  c o n f l i c t i n g  
moves a r e  p r e s e n t l y  
scheduled  

The d e t e r m i n a t i o n  t h a t  
p o t e n t i a l l y  c o n f l i c t i n g  
moves a r e  n o t  p r e s e n t l y  
scheduled  

The c o r r e c t i v e  a c t i o n  r e q u i r e d  
i n  r e s c h e d u l i n g  t o  r e s o l v e  
p o t e n t i a l  c o n f l i c t s  

Sub-Func t ion  

00 
E: 

C c ' . "  

o m  
o 

M 
c 

J  

J  

J J  

M 
E: 

e, E 
2 
u 

M 
c 

.A 
N 

Performance 

C  
.d 

I 

M 
M C  

d 

o 

E : ( d U . A Q Q ! L h  
E : . A  

0 0 e , 0 0
~ O I 3 Z L 1 U ~ U C

M d . 4  
.A 

E : E : U Q + . A  o 

E: 

J  

J  

F: 
.A 

(d 

J J j J J J J  

F a c t o r s  

0 4 o C . d  

.A 
k d o - 3

c . r (  

In 

4 

J  

 
I  

~ ~  



TABLE 4 - 7  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 4 . 0  (Continued) 

Sub - Funct i o n  
Number 

4 .0 .24  

4 .0 .25  

4 .0 .26  

T i t l e  

Determine I f  There 
Are S p e c i a l  Condi-  
t i o n s  To Observe 

E s t a b l i s h  That  
S p e c i a l  Cond i t ions  
Do E x i s t  

E s t a b l i s h  That  No 
S p e c i a l  C o n d i t i o n s  
E x i s t  

D e s c r i p t i o n  

The assessment  o f  any s p e c i a l  
p r e c a u t i o n a r y  measures 
r e q u i r e d  f o r  s a f e  t r a i n  
o p e r a t  i o n  

The d e t e r m i n a t i o n  v i a  
v a r i o u s  i n f o r m a t i o n  s o u r c e s  
t h a t  c e r t a i n  p r e c a u t i o n a r y  
measures a r e  r e q u i r e d  a s  a  
r e s u l t  of  e x i s t e n t  s p e c i a l  
c o n d i t i o n s  

The d e t  e rmina t  i o n  v i a  v a r i o u s  
i n f o r m a t i o n  s o u r c e s  t h a t  no 
c o n d i t i o n  e x i s t s  which would 
r e q u i r e  e x t r a  p r e c a u t i o n a r y  
measures 

Sub - Func t i o n  

M  
C  

G . 4  
cd 

0 

M  

d 

J 

J 

4 

M  
C  

cr 
C  
a, 

U 

F a c t o r s  

M M . 4  
c 
4 

c . 4  
o w  
fn 

J J  

J 

M  
C 
.4 

. d . d c r  
c 

bO 

4 

o 
c a e , . r ( o o a * S  

4 
b O O C a , O O
a O n x U H @ 4 U C I

c 
4 

cd 

Performance 

M F .  

b O C  
b O e . 4  

4 
C N . 4 b A W O C  

o 
u c r h . 4  

C 

J 

4 

J 

 
 



TABLE 4 - 7  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 4 . 0  (Continued) 

Title Sub - Function 
Number 

4 . 0 . 2 7  

4 . 0 . 2 8  

4 . 0 . 2 9  

Sub- Funct ion 

Description 

The actions and special 
instructions provided to 
insure that existing special 
conditions are accommodated 

The assessment of the 
settings of the various CTC 
panel routing controls for 
conformance with the proposed 
routing 

The determination that the 
CTC routing control settings 
conform to planned move 
requirements 

I 

7 

y 

3 

J 

J 

J 

Provide For Special 
Conditions 

Determine If CTC 
Route Is Established 

Establish That CTC 
Route Is Finalized 

M  
c 
.d 

. r l . r l c r  

J 

w c . 4  
.d 

o 

c 

J 

J 

J 

c 
.rl 

a 

J 

Performance 

c 

w 

J 

CC 

4 
N . . + ~ ~ C J

o 
c c u c r o
c l d O . d c r c r a b 3

c 
~ b . r l O O c a l 0
L o n ~ u H ~

J 

Factors 

M U . +  
c 
.rl 

vr 

J 

I 

M  
c 
4 . 4  

c . 4  

0  

J 

bc 
C 

al 

U 

J 

- J : ~  

a ~  
 

0  
U C I  



TABLE 4 - 7  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 4 . 0  ( C o n t i n u e d )  

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  t h e  
CTC r o u t i n g  c o n t r o l  s e t t i n g s  
d o  n o t  conform t o  p l a n n e d  
move r e q u i r e m e n t s  

The m a n i p u l a t i o n  o f  C T C  
r o u t i n g  c o n t r o l s  t o  e f f e c t  
t h e  c h a n g e s  n e c e s s a r y  t o  
c o n f o r m  w i t h  p l a n n e d  move 
r e q u i r e m e n t s  

The a s s e s s m e n t  o f  t h e  s e t t i n g s  
o f  t h e  v a r i o u s  CTC p a n e l  
s i g n a l  c o n t r o l s  f o r  conformance 
w i t h  t h e  d e s i r e d  c o n d i t i o n  

S u b - F u n c t i o n  
Number 

4 . 0 . 3 0  

4 . 0 . 3 1  

4 . 0 . 3 2  

S u b - F u n c t i o n  

T i t l e  

E s t a b l i s h  T h a t  CTC 
Route  Is  Not 
F i n a l i z e d  

P e r f o r m  C o r r e c t i v e  
Ac t  i o n  

D e t e r m i n e  I f  S i g n a l s  
I Are P r o p e r l y  S e t  

M 

. d . d  

a 

J 

J J  

J 

M 
C: 

c , . d  

o 

M 
C 

a, 

u 

M 
C 
.d 

P e r f o r m a n c e  

C: 

4J 

M F .  

M 
b 0 G . d  

.r( 

0 

C: 

J 

J 

M 
C: 

d 
~ : ~ . r ( k r ( w - & E  

0 
C : C : U W ~ . ~ ( O ~ '
c r d a . r ( c , c , a ~ . S  c . r l  
d k . d O O C : a , O O  
a o a Z U H ~ U C I  

J J J J J  

F: 
.d 

(d 

F a c t o r s  

M M d  
C: 
.d 

C : . d  

v, 

J 

 



TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4 .0  (Continued) 

T i t l e  D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  CTC 
c o n t r o l  s i g n a l  s e t t i n g s  
conform wi th  t h e  d e s i r e d  
c o n d i t i o n  

The d e t e r m i n a t i o n  t h a t  CTC 
c o n t r o l  s i g n a l  s e t t i n g s  do 
n o t  conform w i t h  t h e  d e s i r e d  
c o n d i t i o n  

The f i n a l  assessment  of  
o v e r a l l  t r a f f i c  c o n d i t i o n s  and 
a s s o c i a t e d  i n f o r m a t i o n  i n  
o r d e r  t o  de t e rmine  i f  a  move 
can  now be commenced 

Sub - Funct i o n  
Number 

4.0.33 

4.0.34 

4 .0 .35  

Sub-Funct ion  

F ~ t a b l i s h  That  S i g n a l s  
Are P r o p e r l y  S e t  

E s t a b l i s h  That  S i g n a l s  
Are Not P r o p e r l y  S e t  

Determine I f  Move I s  
Now P o s s i b l e  

M 
C  

c, 
a 
G 

0 

M  

c 
c3 

J 

J 

J J  

M 
C  

a *  

4-l 
c 
2 
3 
U  

M C  

.5 
C N . r l k r ( Q - 3  

0 

C  

J 

J 

J 

M 

.5 
. A . d c ,  

c 

F a c t o r s  Performance 

2 
~ c ,  

M +  

M 

.A 
,-, 
0 

c 
-4 

rn 

M b C . *  
C  
.A 

c . *  
C ~ o . 4 o c , k  

C . 4  
0 0 c Q ) 0 0
a O ~ Z u + & u a

o m  
vr 

J 

J 

 
 



TABLE 4-7  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 4 . 0  (Continued) 

T i t l e  D e s c r i p t i o n  

The f i n a l  d e t e r m i n a t i o n  
t h a t  a l l  r e s t r i c t i o n s  have 
been met and a move i s  now 
p o s s i b l e  

The d e t e r m i n a t i o n  t h a t  a l l  
r e s t r i c t i o n s  have no t  been 
met and a  move must s t i l l  be 
d e l a y e d  

The a c t  of a d v i s i n g  a  c l e a r -  
ance  r e q u e s t o r  t o  "hold" 
u n t i l  problems a r e  r e s o l v e d  

Sub-Funct ion 
Number 

4 .0 .36  

4 .0 .37  

4.0.38 

Sub-Funct ion  
7 

E s t a b l i s h  That Move 
I s  Now P o s s i b l e  

E s t a b l i s h  That  Move 
I s  Not P o s s i b l e  

Advise Reques tor  To , Hold 

M 
E: 

W 

0  

M 
d  

c r . d  
(d 

m o u  
0 

J 

M 

4 

J 

J 

J J  

M 2 . 5  
.d 

o 

4 

J 

M 
d  
.d 

C N . ~  
. ~ . d c r  

k 

M 

4 

o m  

c E : u c , k . d o a S  c c d a . d c r c , a k 3  

g . 2  
e , O n x U r d U n  

Performance 

d  

" " . Z g  

M 
E: 
.d 

k r l w - I =  

F a c t o r s  

b 5 . d  
C 
.A 

c - +  

a, 

J 

J 



TABLE 4-7 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #4.0 (Continued) 

Sub -Function 
Number 

4.0.39 

Sub-Function 

Title 

Perform Corrective 
Action: Reconsider 
Move 

Description 

The accomplishment of 
corrective act ion (i. e. , 
signal/control recycling; 
signal setting; verification 
of data etc.), and reconsidera- 
tion of move requirements 

p,u.w---

M 
d 
.?I 

M 
C  

a, 

U 

Factors 

o D M . 4  

.4 

r 

M 
d 
.4 

.?I 
c d  

C  
.?I 

m 

M 
d 

d 4 . 4  

z z  
$4 

Performance 

E: 

er 

M d . d  
.?I 

N . d b r ( C - ) =  

o 

M 
M C  

r( 

o 
u c , b o a  

d r d U . ? I W * D k s  ; 3 M k d W r O  
r ( k ~ ~ O O C a , O O  
n . O n E U H ^ / U a  

J J J J J J J J J  

I 

------ 



MONl lOR 

T I I F F  IC SITUATION 

PLANNED 

REOUEiTED 

EXECUTEPJERIFY 
DOCUMENTATION 

TllAlN ORDER 
8 COORDINATE 

BOOK, TRAIN 

ISIUE CLEARANCE 

INITIATE ItQUlllED 
ORDERS AND/OR 
OPERATE C I C  
CONTROLS 

4 OSD I 
L---_I 

r--- 1 
4 O D  I 

L---_I 

RECORD 1HE 

ACTION 
-4  OSD I 

CORRECTIVE 

r---1 
4 OSD I 

L---_I 

PLAN APPROPRIATE 
r---1 

PRECAUTIONS - 4 OSD I 

CORRECllvt 
r---1 

ACTION - 4 OSD I 

- 
ADVISE CORRECTIVE 

- - - ' 
C REQUESTOR ) 

ACTION/ 

TO HOLD RECONSIDER 
- 4 O S D  I 

MOVE 

Figure 4-12. DFD #1 Decision Making Aspects of 
Train Movement Authorizations 





4.7 RESPOND TO UNPLANNED EVENTS - Primary Function # 5 . 0  

4.7.1 Brief 

This major function includes those activities which are not 

preplanned or scheduled. Although many of the sub-task activities 

are similar to pre-planned/scheduled tasks, varying degrees of 

departure from the routine are required. An "unplanned event" 

may necessitate considerable replanning and rescheduling of actions. 

Preoccupation with a particular unplanned event may delay execu- 

tion of scheduled/planned events, and possibly affect accuracy and 

validity of input-output information. When equipment malfunctions, 

either local or remote, are involved, the additional job stresses 

become significant and the line between "unplanned events" and 

"emergency" becomes thin. 

4.7.2 Additional Comments 

In this major function the listing of unplanned events is 

purposely limited to those felt to be most representative. 

Figure 4-13 (FFBD # 6 )  depicts the typical actions required of 

a train dispatcher (in gross terms) in response to sample unplanned 

events. Table 4-9 identifies, in a matrix format, the sub- 

functions and performance factor components of Primary Function 

# 5 . 0 .  



r
-
i
 



TABLE 4 - 9  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5 .0  

Sub-Func t ion  
Per formance  F a c t o r s  

M  
M  Z: M  

M  M Z :  
d  t 4 C . d  

C O W - +  G  
Z: d  9 . 4  

Sub - Funct i on  
Number T i t l e  D e s c r i p t i o n  

M  .d d  .r( d 
G N + ~ ~ ~
.d.r(4J o o 
d d u Q f - I
c ~ ~ . r (
d Mf-I d  d

a d  .d (d 4J 
- I - I C )

(d d . d  a 
. d O ' 3  E 
c , c , a k s
. d  0 u  

4 f - I ~ ~
L O C I H U H

O O d Q , O O
I ? I U C I  

5 . 0 . 1  Monitor  
D i s p l a y  

CTC The a u d i o / v i s u a l  mon i to r  
t h e  CTC S t a t u s  i n d i c a t o r  
p a n e l  

o f  

J 

5 . 0 . 2  Monitor  Communication The a u d i o  moni tor  o f  
System i n t e r n a l / e x t e r n a l  v o i c e  

communication l i n k s  J 

5 . 0 . 3  Determine That  The p r o c e s s  o f  r e c o g n i z i n g  1 
Problem Has 
Developed 

o r  b e i n g  adv i sed  t h a t  an  
even t  h a s  o c c u r r e d  which i s  J J 
o u t  of  t h e  o r d i n a r y  r o u t i n e  

~ G  

 

 



TABLE 4-9  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5 .0  (Cont inued)  

T i t l e  D e s c r i p t i o n  

I 
c o n d i t i o n  e x i s t s  

The d e t e r m i n a t i o n  t h a t  a  
problem r e l a t e d  t o  a  
s w i t c h  o r  s i g n a l  e x i s t s  

The d e t e r m i n a t i o n  t h a t  
a d v e r s e  wea the r  c o n d i t i o n s  
e x i s t  

The d e t e r m i n a t i o n  t h a t  a  
"d ragg ing  equipment"  

Sub - F u n c t i o n  
Number 

5 . 0 . 4  

5 . 0 . 5  

5 . 0 . 6  

Sub-Func t ion  

S i g n a l / S w i t c h  
M a l f u n c t i o n  E x i s t s  

Adverse WX 
C o n d i t i o n s  E x i s t  

Dragging  Equipment 
C o n d i t i o n s  E x i s t  

d  
ad 

cd 

M 

d  

d 

Performance  

c 

M 

M 
d  
.d 

. d . . + Q  
d  

M  
C 

cr 
c 
Q, 
E 
U 

M d  
M d . d  

.d 
G N . ~ ~ ~ , - I Q -  

0 
U Q  

d  

J 

J 

J 

F a c t o r s  

04DC.d 

-4 

C . 4  
0 3  

cn 

J 

J 

I 

M 

,-I 

0 
k . +  

C c d U . d Q Q 3  
E : . +  

- I k d O O d a , O O  
L O n % U H % U n  

M 
d  

C Q . 4  
cd 
d  

0 



TABLE 4 - 9  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 5 . 0  (Continued) 

Sub-Function 
Number 

5 . 0 . 7  

5 . 0 . 8  

5 . 0 . 9  

7 

Title 

Communications 
Failure Exists 

Hot-Box Detector/ 
Recorder Malfunction 
Exists 

Derailment Has 
(Occurred Within 
Yard 

Description 

The determination that a 
communications failure 
exists 

The determination that a 
malfunction of the hot-box 
detector/recorder system 
exists 

The determination that a 
derailment has occurred 

Sub -Function 

M 

M 
C  
.4 

. 4 . 4 u  

Performance 

C  

C C U Q  

M &  

M 
O O C  

4 
C N . d k r l W 3 C  

o 
k . 4  

~ c b a . 4 u c r a k sc . 4  
r l k . ~ O O C ~ O
L O n ~ U H ~

M C . 4  
.4 

o 

c 

J 

J 

J 

C  
-4 

td 

Factors 

O O b t . 4  
C  
.4 

v, 

J 

J 

M 
C  

u . 4  
cb 

c . 4  
o a  

o 

M  
C  

cr 
C  
e, 
E 
u 

 

O  
U n  



TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued) 

Title Description sub -Funct ion 
Number 

5.0.10 

5.0.11 

5.0.12 

CTC Display Is 
Malfunctioning 

Train Brake System 
Is Malfunctioning 

Priority 
Information Requires 
Relay 

1 

The determination that 
the CTC display is 
malfunctioning 

The determination that a 
train brake system is 
malfunctioning 

The determination that 
it is necessary to provide 
a relay for priority 
informat ion 

Sub-Function 

M 

.d 
c 
t3 

J 

M 
I= 
.d 

.d 
c 

r ( * . r l  

M 

4 

0 * 
e , . d e , * S L * 5  

C . d  

a o a z 8 Z z u a  

W) 
C 

c l . d  

2 2  
.d 

0 
a o o  

J 

W 
C 

2 
U 

J l  
I 

Performance 

c 
e, 

M b  

C  
.d 

cd 

M d  
M d . d  

.d 
C N . r l k r l C ) a  

0 
U *  

d 
o 

J 

J 

J 

Factors 

M 0 C . d  
d 
.d 

E: 
0 - 0  

W 

J 

J 

J 

- 



TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 5 . 0  (Continued) 

T i t l e  D e s c r i p t i o n  sub - Func t i o n  
Number 

5 .0 .13  

5 .0 .14  

5 .0 .15  

Vandalism Has 
Occurred 

P resence  of  
Unknown On 
Tracks  

Determine 
S p e c i f i c s  

The d e t e r m i n a t i o n  t h a t  
vandal i sm has  occur red  

The d e t e r m i n a t i o n  t h a t  
some u n i d e n t i f i e d  o b j e c t  
i s  p r e s e n t  on a  p o r t i o n  
of t r a c k  

The p r o c e s s e s  and p r o c e d u r e s  
e x e r c i s e d  w h i l e  o b t a i n i n g  
s u f f i c i e n t  d a t a  t o  p r o p e r l y  
respond t o  a  c o n d i t i o n  

Sub-Funct ion  

M  

. r i . 4  F: 

J J  

Performance 

G  

c u c l  cl 

M  
d 
.4 

c m . 4  

M d  
M G . 4  

.4 

o 
c c e e , . r i c l c , a k  

J 

J 

.4 k 7 i c l - 2 2  
a 

J J J J J J J '  

M  

7i 

k . 4  o 
C 3 M k C d . 4 m O U  
r ( k - + O O d U O O  
a O D z U H d U n  

F a c t o r s  

M M . 4  
d G 4 - 4  

.d 

c . 4  o m  

J 

4 

cO 
d M  

d 

i2 
3 



TABLE 4 - 9  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 5 . 0  ( C o n t i n u e d )  

Sub-Funct  i o n  
Number 

5 . 0 . 1 6  

5 . 0 . 1 7  

5 . 0 . 1 8  

D e s c r i p t i o n  

The r e s e a r c h i n g  o f  e x i s t i n g  
d o c u m e n t a t i o n  r e l a t e d  t o  
a n  i n c i d e n t  o r  c o n d i t i o n  
a s  a p p r o p r i a t e  

The d i r e c t  p e r f o r m a n c e  of  
r e m e d i a l  p r o c e d u r e s  
a p p r o p r i a t e  t o  t h e  
s i t u a t i o n  

The i n d i r e c t  a c c o m p l i s h m e n t  
o f  r e m e d i a l  a c t i o n s  by 
c o o r d i n a t i n g / d i r e c t i n g  t h e  
a c t i v i t i e s  o f  o t h e r  p e r s o n n e l  

T i t l e  

R e f e r  t o  Guidance  
D o c u m e n t a t i o n  a s  
A p p r o p r i a t e  

P e r f o r m  C o r r e c t i v e  
A c t i o n  

C o o r d i n a t e / D i r e c t  
C o r r e c t i v e  A c t i o n  

S u b - F u n c t i o n  

M 
d  

a, 
E 

U  

F a c t o r s  

M M . d  

.d 

d . 4  

W l  

J 

I 

bQ 

(d 

J J  

CO 
d  

0 
a 0 0  

J J  

J J  

P e r f o r m a n c e  

d  

c d ~ o  

M k  

M 
d 

a d  

. d . d O  

4 k - d  

J J J  

M d  
M d . 4  

.4 

0 

d  
0 

J 

J J J J J J  

M 

d 
d N . r ( k 4 C ) 3 : 2  

0 

E : ( d a , . d o o a k Z  
d . d  

a O n Z 8 2 d " n  

d 
.d 

(d 
k . d o a  

J J  



TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued) 

Sub -Function 
Number 

5.0.19 

5.0.20 

Title 

Request 
Assistance 

Coordinate With 
Affected Internal/ 
l~xternal Agencies 

Description 

who are most immediately 
involved in the situation 

The process of obtaining 
support for direct internal 
actions as well as the 
appropriate specialized 
support necessary to 
resolve external problems 

The coordination necessary to 
provide directly concerned 
internal/external agencies 
with appropriate information 

- 

I 

Sub-Function 

M  

a 

M  
d  
.4 

. r ( . r ( o  
c c  

J J J  

Performance 

d  

M h  

m e  
M d . 4  

-4 

o 
u o h . 4  

C 

M  

d 
c N . r ( h d o a Z 2  

o 
c c e a ) . r ( o o a h s  

d . 4  
+ + h . d O O d a ) O O  
a O n z U H l ? U D  

d  
-14 

CU 

J 

Factors 

W) 
d  M  

M t & . d  

.d 

d . r l  
o a  
W 

J J J  

I 

0  

d  

a) 
E 

U  
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TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #5.0 (Continued) 

Title Description 

Sub-Function 

concerning an incident or 
condition 

The passing of current 
information related to an 
incident or condition to a 
supervisor, thereby enabling 
issuance of advisories to 
other dispatchers and 
response to information 
queries by higher authorities 
etc. 

The process of altering pre- 
viously established routings 
as necessary to allow for 
resolution of a particular 

sub- unction 
Number 

5.0.21 

5.0.22 

Coordinate With 
Assistant/Chief 
Dispatcher As 
Necessary 

Reroute Traffic 
ps Necessary 

M 
E: 

Q) 

E 

u 

E: 
.d 

cd 

M 

F: 

Performance 

F: 

u u  
~k 

M 
F: 
.d 

. d . d U  
G 

Factors 

M 0 C . d  

.d 

C . d  
o a  
m 

J J  

00 
E: 

C 4 . d  

a 2

o 

J J J

M E :  
M G . 4  

.d 
~ r 4 . d k 4 + T !  

0 

F: 

J J J J J J  

00 

,-I 

0 

E : c d Q ) ~ d U U e . k 3
E :  

k ~ ~ 0
a o a ~ u u a u

- 

1 

 

 

 

0 ~ 0 0  
a  



TABLE 4 - 9  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION t 5 . 0  (Cont inued)  

D e s c r i p t i o n  

s i t u a t i o n  and t o  e n s u r e  t h e  
n e c e s s a r y  s a f e t y  
c o n s i d e r a t i o n s  

The p r o c e s s  of  d e v e l o p i n g  
t h e  n e c e s s a r y  documentary 
r e c o r d s  and i s s u a n c e  o f  
a p p r o p r i a t e  formal  
c l e a r a n c e s  r e spond ing  t o  
a  p a r t i c u l a r  s i t u a t i o n  

The fo rma l  and i n f o r m a l  
r e c o r d i n g  o f  d a t a  f o r  
f u t u r e  r e f e r e n c e  

Sub-Funct ion  
Number 

5 .0 .23  

5 .0 .24  

Sub-Func t ion  

T i t l e  

I s s u e  Necessary  
C l e a r a n c e ,  T r a i n  
O r d e r s ,  E t c .  

Perform Necessary  

1 ~-&tarY 

m 
C  

Q, 
E 

U 

J 

M 
E: 
.d 

rd 

to 

4 
C N . d h 4 c l r n z z  

o 
c r d ~ , . d c l o a h z

C - d  
+ - i h . d O O c Q , O O  
L O C I Z U H Z U D  

M 

J 

F a c t o r s  

0 C . d  
C  

a d  

c . d  
o r n  
v, 

J J J J J  

I 

J J  

M 
E: 
.d 

. d . d c l  
c c  

J J J  

00 
c 
4 . d  

0 

Performance 

E: 

u c l  

M h  

MF.5  
.d 

o 

c 
 



TABLE 4-9 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 5 . 0  (Continued) 

Title Description Sub- Funct ion 
Number 

5 . 0 . 2 5  Resume Operat ions The resumption of normal 
activities 

Sub-Function 1 

M  

M  
d 
-4 

. 4 . d c l  

J J J  

Performance 

C  

M  

Factors 

M U . 4  

.d 

C . d  
o m  
vl 

J J J J J J  

M d . 4  
.d 

0 
d c u c l h . d  

d 
o 

M  
d 

d d c l - d  

0 
a o o  

M  
C  

a 
E 
5 
U  

M 
5 0 d  

A 
~ ~ . r l $ - ~ r l c l ~ ~ z z  

0 

d a a . d c l c l p . h  
' 2 . d  

a o a z 8 2 z u a  

-4 

a 

I 



4.8 RESPOND TO EMERGENCIES - Primary Function #6.0 

4.8.1 Brief 

The primary basis for differentiating between "unplanned 

events" and "emergencies" was the apparent level of immediate 

danger or threat to life and/or property involved. The develop- 

ment of the typical emergency is sudden, requiring immediate posi- 

tive action on the part of the dispatcher. Events which were 

originally classified as "unplanned" can develop into emergencies. 

Examples are floods which lead to washout conditions and heavy 

snowfall which results in snowbound conditions. The important 

consideration here is the potentially catastrophic effects if 

action is not taken immediately to safeguard life and property. 

4.8.2 Additional Comments 

The few specific "emergencies" identified in this study are 

representative of an almost limitless variety of conditions which 

could occur. To properly perform under the stresses involved in 

these situations, the dispatcher, in addition to other require- 

ments, must be capable of independent critical decision-making on 

matters with potentially catastrophic effects. 

Figure 4-14 (FFBD # 7 )  depicts the actions required of the 

train dispatcher in responding to an emergency. Here again, the 

actions are referred to in somewhat generalized gross terms. 

Table 4-10 identifies, in a matrix format, the sub-functions and 

performance factor components of primary function iY6.0. 





TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 6 . 0  
- 

Sub-Func t ion  
Per formance  F a c t o r s  

1 
M 

M C  DC 
M W C  M W . 4  C  

Sub - Funct i o n  
Number 

T i t l e  D e s c r i p t i o n  

.d C  C  0 
.4 .: M 2 .2 4 a d  (d 0 

C N . r l h r l 0 3 C  C  
.d .d o o o (d c .4 e, 
c c u c ,  h . 4  o m  E 
~ ~ ~ ~ o . r l o o
rd M h  C C . 4  W 0 U 
r l h . d O O C e , O O  
a o a z u u l ? l u n  

6 . 0 . 1  Monitor  
D i s p l a y  

CTC The a u d i o / v i s u a l  mon i to r  
o f  t h e  CTC sys t em 
o p e r a t i o n  by r e f e r e n c e  

J 

t o  t h e  s t a t u s  d i s p l a y  
p a n e l  

6 .0 .2  Monitor  
Communication 

The a u d i o  mon i to r  o f  t h e  
v a r i o u s  communication J 

Systems l i n k s  p rov ided  f o r  two-way 
i n f o r m a t  i o n  p a s s i n g  
r e l a t i v e  t o  t r a i n  o p e r a t i o n  

6 . 0 . 3  Determine  That  The d e t e r m i n a t i o n  t h a t  an 
Emergency 
Developed 

Has emergency h a s  d e v e l o p e d ,  based  
on i n f o r m a t i o n  d e r i v e d  e i t h e r  
from l o c a l  i n t e r n a l  s o u r c e s  o r  
remote  e x t e r n a l  s o u r c e s  

J 1 

a h 3  
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I-' 
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TABLE 4-10  TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 6 . 0  ( C o n t i n u e d )  

- 

S u b - F u n c t i o n  

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  a  
t r a i n  d e r a i l m e n t  h a s  
o c c u r r e d  

The d e t e r m i n a t i o n  t h a t  
a  c o m m u n i c a t i o n s  f a i l u r e  
h a s  o c c u r r e d  

The r e c o g n i t i o n  o f  e x i s t e n c e  
o f  a  h o t - b o x  c o n d i t i o n  
a f f e c t i n g  t r a i n  s a f e t y  

s u b  - Func t  i o n  
Number 

6 . 0 . 4  

6 . 0 . 5  

6 . 0 . 6  

T i t l e  

T r a i n  D e r a i l m e n t  
E x i s t s  

Communicat ion 
F a i l u r e  E x i s t s  

B l a z i n g  Hot -Box 
C o n d i t i o n  

J 

M  
d  

C I . 4  

0 

F a c t o r s  

M U . 4  
.I 
.4 

d . 4  

v, 

J 

J 

M 
.I 

Q, 

U 

bij 

cd 

P e r f o r m a n c e  

d  

M  

M  
d  
.d 

. d . d O  

M d  
M d . d  

.A 

0 

d  

J 

J 

M  

4 
d N . d h 4 Q

0 
c d u c l o a
d r J a , . d C I Q D 4 h 3  

d . d  
r l h . d O O C a , O O  
c 4 O n Z U H ~ U n

d  
-4 

rJ 
~ ~ ~  

~  

 



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 6 . 0  (Continued)  

D e s c r i p t i o n  

The r e c o g n i t i o n  o f  t h e  
e x i s t e n c e  of  a  snow 
bound c o n d i t i o n  a f f e c t i n g  
t r a i n  o p e r a t i o n  and 
s a f e t y  

The r e c o g n i t i o n  of  t h e  
e x i s t e n c e  of  a  t r a c k  
washout c o n d i t i o n  a f f e c t i n g  
t r a i n  o p e r a t i o n  and 
s a f e t y  

The r e c o g n i t i o n  o f  t h e  
e x i s t e n c e  of a  b rake  
f a i l u r e  c o n d i t i o n  a f f e c t i n g  
t r a i n  s a f e t y  

Sub-Funct ion  
Number 

6 . 0 . 7  

6 . 0 . 8  

6 . 0 . 9  

Sub-Func t ion  

T i t l e  

Snow Bound 
Cond i t ion  E x i s t s  

Track Washout 
E x i s t s  

Brake F a i l u r e  
Has Occurred 

M 
C  

0, 
E 
U 

M  
C  

C W . d  

0 

d  
.d 

k d + & z  
(d 

M  

.d.d 
d  

t8 

F a c t o r s  

C4bC.d 

.d 

c . 4  
o a  

W + n . k 5  
W 

J 

J 

J 

Performance 

c 
c, 

0 . 2  
M k  

M  
d 
.d 

G N . ~  

c 
C C d U  

M d  
M C . d  

.d 

0 

d 

J 

J 

J 

M  

d 

0 
k . 4  

C . 4  
d k . d O O C 0 , O O  
a O C I z U ' + d u C I  



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 6 . 0  (Continued) 

T i t l e  Sub-Funct ion  
Numb e r  

6 .0 .10  

6 .0 .11  

6 .0 .12  

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  
a  t r a i n  c o l l i s i o n  h a s  
o c c u r r e d  

The d e t e r m i n a t i o n  t h a t  a  
l o a d  s h i f t  has  o c c u r r e d  

The d e t e r m i n a t i o n  t h a t  a  
r a i l  s p l i t  has  o c c u r r e d  

T r a i n  C o l l i s i o n  
Has Occurred 

Load S h i f t  
Has Occurred 

R a i l  S p l i t  E x i s t s  

Sub-Funct ion  

og 
d  

0  

M d . *  
.d 

o 

J 

J 

J 

M  
F: 
.d 

. r l . d c ,  

M  
M d  

d 
k d w -  

0 0  
c E : u c , - ' k d o a  
d c d a , . d c , c , u k z l  

d 0 0 ~ a , 0
L O a z U H d U n  

Performance 

c 
t4 .d  

M k  

d  
.r( 

d . d W O  

M 
d  

c , . d  

z z  
c , . d  

F a c t o r s  

M t 4 . d  
c 
.d 

J 

J 

J 

M 
d  

2 
U 

0  



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 6 . 0  (Continued) 

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  
an  eng ine  f a i l u r e  h a s  
o c c u r r e d  

The d e t e r m i n a t i o n  t h a t  a  
rock  s l i d e  h a s  o c c u r r e d  

The d e t e r m i n a t i o n  t h a t  a  
g rade  c r o s s i n g  a c c i d e n t  
h a s  o c c u r r e d  

Sub-Funct ion  
Numb e r  

6 . 0 . 1 3  

6 .0 .14  

6 .0 .15  

Sub-Funct ion  

T i t l e  

Engine F a i l u r e  
Has Occurred 

Rock S l i d e  E x i s t s  

Grade Cross ing  
Acc iden t  Has 
Occur r e d  

M 

rl 

M 
G  
.A 

C N . ~  
. d . d c l  
r r  

k 

C  
a d  

k r l c l - 3 : ;  
cd 

M 
r 

C W . d  

0 
a 0 0  

F a c t o r s  

M b 6 . d  

.d 

G . d  
o a  
UI 

J 

J 

J 

w 
C 

a, 
E 

U 

Performance 

E: 

U + J  

c b M k  
.d 

w r  
M C e d  

.d 

0 

0 

J 

J 

J 

M 

rl 

0 

c c d a , . r l ~ c l a b 3  

a o a x 8 2 3 i u a  



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0  (Continued) 

T i t l e  

B r i d g e l C u l v e r t  
Washout E x i s t s  

Broken Axle 
Has Occurred 

T r a i n  F i r e  E x i s t s  

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  a  
b r i d g e  o r  c u l v e r t  
washout has  occur red  

The d e t e r m i n a t i o n  t h a t  a  
broken a x l e  h a s  o c c u r r e d  
on r a i l r o a d  r o l l i n g  
s t o c k  

The d e t e r m i n a t i o n  t h a t  a  
t r a i n  f i r e  has  o c c u r r e d  

Sub -Funct  i on  
Number 

6 . 0 . 1 6  

6 .0 .17  

I 

6 . 0 . 1 8  

I 

Sub - Func t ion  

M 

P3 

M 
F: 
.,-I 

. 4 . 4 c ,  

Performance 

C  

M k  

I 

C  
.d 

(d 

M 
C  

q . 4  
P3 

d . 4  

0 

F a c t o r s  

M t 4 . d  
C  

a d  

W 

J 

J 

- 

b.9 
C  

cl 

Q, 
E 

U  

M C . 4  
.4 

o 

F: 

J 

J 

J 

M 
M C  

4 
d N . d k - I C 1 - 3 C C  

o 
d c ~ c , b . r ( o a  
~ d a , . r ( c , c , a ~ . s  

d . 4  
r l k . d O O C Q ) O O  
~ o n z u ~ c i u c ,  
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TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6 .0  (Cont inued)  

T i t l e  D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  
s e r i o u s  vanda l i sm has  
o c c u r r e d  whereby t r a i n  
movements and s a f e t y  a r e  
a f f e c t e d  

The d e t e r m i n a t i o n  t h a t  a  
t r a c k  o b s t r u c t i o n  e x i s t s  

- 
The o b t a i n i n g  of  s u f f i c i e n t  
i n f o r m a t i o n  t o  p r o p e r l y  
respond t o  t h e  e x i s t i n g  
c i r c u m s t a n c e s  

L 

Sub-Func t ion  

S e r i o u s  
Vandalism Has 
Occurred 

Track  O b s t r u c t i o n  
E x i s t s  

Determine 
S p e c i f i c s  

Sub - Func t i o n  
Number 

-- 
6 .0 .19  

6 .0 .20  

6 .0 .21  

M 
c 
C  

J 

M 
C  

G o a d  
cd 

M 
C  

o 
c 
Q, 
E 

M 
C  
.d 

Performance  

C  
~ . 4  

- 4 . 4 o o o  
Cue 

c d M k C  

M C  
M C . 4  

.4 

J 

J 

C  
.d 

k r l o a . 5  
cd 

J J J J J J J J  

M 

4 

k . d  
~ c d a - ~ o o a
4 k . . r ( O O C Q , O O  n . O t a E ~ w ~

F a c t o r s  

M D C . 4  

a d  

C  
0 5  

C . d v , O U  

J 

J 

- 

k s  
~ ~ = r  



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION fY6.0 (Continued) 

D e s c r i p t i o n  

The r ev iewing  o f  e x i s t i n g  
d i r e c t i v e s  o r  g u i d e l i n e s  
r e l a t e d  t o  a  p a r t i c u l a r  
o c c u r r e n c e  i n  o r d e r  t o  
i n s u r e  compliance and 
f u l l  r e s p o n s i v e n e s s  

C o n s u l t a t i o n  w i t h  t h e  
A s s i s t a n t  o r  Chief D i s p a t c h e r  
f o r  a d v i c e  o r  concur rence  a s  
t o  p l a n  of  a c t i o n ,  and t o  
keep t h e  s u p e r v i s o r y  l e v e l s  
f u l l y  informed of  deve lop-  
ments 

The d i r e c t  a c t i o n  r e q u i r e d  
of t h e  d i s p a t c h e r  i n  
r e spond ing  t o  a  p a r t i c u l a r  
emergency c o n d i t i o n  

Sub-Funct ion 
Number 

6 .0 .22  

6 . 0 . 2 3  

6 .0 .24  

Sub-Funct ion  

T i t l e  

Refer  t o  Guidance 
Documentat i o n  a s  
A p p r o p r i a t e  

Consu l t  With 
A s s i s t a n t / C h i e f  
D i s p a t c h e r  

Perform C o r r e c t i v e  
Ac t ion  

00 

. 4 . 4  
c: 
cb 

J J  

M 
C  
-4 
u 

a, 
E 

U 

M 

5 
c 

F a c t o r s  

M D l j . 4  
c: 
-4 

c . 4  
o m  
fA 

J  

J J J  

M 
C  

u 
(d 

0 

Performance 

2 
u 
u u  

M k  

c D C  

.5 
o 

d 

J  

J  

M 

.4 
,-I 

C N . 4 k r l u 3 C C  
o 
h - 4  

~ a a , . r l u u a k s  
C a d  

k . 4 0 0 ~ a , O O  
a o a Z u u d U C 3  

J J J J J J J J J  

C  
.4 

(d 



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION #6.0  (Cont inued)  

Sub -Func t ion  
Number 

6 .0 .25  

6 .0 .26  

6 .0 .27  

Sub- Func t ion  

T i t l e  

C o o r d i n a t e / D i r e c t  
C o r r e c t i v e  Ac t ion  

Request  A s s i s t a n c e  

Coord ina t e  With 
A f f e c t e d  I n t e r n a l /  
E x t e r n a l  Agencies  

I 

D e s c r i p t i o n  

The d i r e c t i o n  and c o o r d i n a t i o n  
o f  t h e  e f f o r t s  of  e x t e r n a l l y  
l o c a t e d  p e r s o n n e l  immedia te ly  
invo lved  w i t h  an emergency 
c o n d i t i o n  

The r e q u e s t i n g  of  e i t h e r  
l o c a l  i n t e r n a l  s u p p o r t  o r  
s p e c i a l i z e d  e x t e r n a l  s u p p o r t  
a s  n e c e s s a r y  t o  f u l l y  respond 
t o  a  p a r t i c u l a r  c l a s s  o f  
emergency c o n d i t i o n  

The p r o c e s s  of  keeping  
informed - such  i n t e r n a l  o r  
e x t e r n a l  a g e n c i e s  a s  may 
have a d i r e c t  i n t e r e s t  o r  
a s s o c i a t e d  r e s p o n s i b i l i t y .  

M 
E: 

a d  

W 
E: 
e, 

3 
U  

M 

.d 

a 

J 

M 

.5 
E : N . d k r l C ) ' C t E :  

o 

E: 

J 

M 

.5 

.d 

J J  

J 

M 
F: 
.d 
4 

o 
E : E : u ~ , ~ . ~ o ~ E
F : C d e , . d c , c , a k  

E : . d  
k d O O E : e , O O  
a o n ~ u ~ d u n

J J  

Performance  

c, 

M k  

J 

E: 
.d 

~d 

J J  

F a c t o r s  

M W . d  
F: 
.d 

F: 

J J J J J  

M 
F: 

0 
Cd 

ad 

0 

J J  

 

 



Sub - Funct ion 
Number 

6 . 0 . 2 8  

6 . 0 . 2 9  

6 . 0 . 3 0  

T i t l e  

Reroute T r a f f i c  
As Required 

Coordinate With 
Ass i s tan t /Chie f  
Dispatcher 

I s sue  Necessary 
Clearance/Train 
Orders Etc .  

L 

Descr ipt ion 

A l t e r i ng  o r i g i n a l  r ou t i ngs  
i n  o rder  t o  provide t h e  
a d d i t i o n a l  s a f e t y  assurance 
necessary a s  a  r e s u l t  of 
an emergency cond i t i on  

The on-going exchange of 
informat ion between t h e  
d i spa t che r  and t h e  Ass i s t an t /  
Chief Dispatcher ,  i n  o rder  
t o  a s su re  proper  coord ina t ion  
wi th  o t h e r  d i spa t che r  
a c t i v i t i e s  whi le  providing 
supervisory personnel  wi th  
a  f u l l  g rasp  of t h e  
s i t u a t i o n  

The issuance of t h e  d i r e c t i o n s ,  
c l ea r ances ,  o r d e r s ,  e t c .  
necessary t o  amel io ra te  an 
emergency cond i t i on  

Sub-Function 

M  

C: 

J 

M  
C: 
.r( 

. r ( . r ( c ,  
C: 

J J J  

J J J  

Performance 

C: 
M C : . r (  

.r( 

0  

( d M k C : C : . d  

4 

ppppp 

M  
M C :  

rl 
C : N . r ( k d c , 2 ) C :  

0  
u c , k . r (  

~ : ( d ~ , . r ( c , c , a k = t  

d L i ~ r ( 0 0 ! = Q , 0 0  
n . O ~ E U ~ C I Z I U I = I  

C: 
.r( 

(d 

Fac tors  

M 0 G . d  

.rl 

J J J J J  

. J J J  

- 

J J J J J  

M 
C 

! = W a d  
(d 

C:.* 
o a  

W O U  

M 
C 

c, 
C 
a, 
E 



TABLE 4-10 TASK PERFORMANCE REQUIREMENTS OF PRIMARY FUNCTION # 6 . 0  (Continued) 

Sub-Funct ion 
Number 

6 .0 .31  

Sub-Func t ion  

T i t l e  

Perform Necessary  
Documentary E n t r i e s  

M 

. r l . 4  D e s c r i p t i o n  

The formal  and in fo rma l  
r e c o r d i n g  of d a t a  n e c e s s a r y  
t o  m a i n t a i n  a  u s e f u l  accoun t  
o f  a  s p e c i f i c  emergency 
c o n d i t i o n  f o r  l a t e r  
c o n s i d e r a t i o n  

P 

6.0.32 The fo l low-up  a c t i v i t y  

M 
C  
.rl 

c d M h  

J J  

J 

6.0 .33  

Performance 

C 

0 
c c u w  

--------- 

J J J J J J J J J  

Emergency Has 
Been Resolved 

Resume Opera t  i o n s  

J J  

M 
M F : 4  

.4 

o 

F: 

J 

n e c e s s a r y  t o  a s s u r e  t h a t  
a l l  p o s s i b l e  a c t i o n s  a r e  
completed r e l a t i v e  t o  t h e  
emergency, p r i o r  t o  
resumpt ion  o f  r o u t i n e  
o p e r a t  i o n s  

The resumpt ion  of  r o u t i n e  
o p e r a t i o n s  s e p a r a t e  from 
t h e  emergency p rocedures  

J 

M 
C 

rl ~ ~ . r l h r l c , & Z  
o 
h . 4  

C c d a . r l c , c , a h g  
4 

r l k . 4 O O F : a , O O  
& o P z U H d u P  

C  
.rl 

cd 

J J  

M 
F: 

Q . 4  

F a c t o r s  

M a C . 4  
C  
.rl 

c . 4  
o a  
W O  

M 
C  

a 

U  

J 



4.9 RESPOND TO BLAZING HOT-BOX - Sub-Funct ion  # 6 . 2  

4 . 9 . 1  B r i e f  

Th i s  c l a s s  of  emergency ( s u b o r d i n a t e  t o  Prime Func t ion  6 .0)  

o c c u r s  f a i r l y  f r e q u e n t l y .  Once aware of  t h e  e x i s t e n c e  o f  a  h o t -  

box,  t h e  t r a i n  d i s p a t c h e r  t a k e s  immediate a c t i o n  t o  de te rmine  t h e  

e x t e n t  of t h e  c o n d i t i o n ,  communicating d i r e c t l y  w i t h  t h e  t r a i n  

crew o r  a  t r a c k s i d e  o b s e r v e r .  A f t e r  e s t a b l i s h i n g  t h a t  a  ho t -box  

i s  b l a z i n g  ( c o t t o n  was te  f i r e ) ,  t h e  t r a i n  d i s p a t c h e r  i s s u e s  t h e  

o r d e r s  n e c e s s a r y  t o  r e s o l v e  t h e  s i t u a t i o n .  He must c o n s i d e r  t h e  

c u r r e n t  t r a f f i c  s i t u a t i o n ,  t h e  a v a i l a b i l i t y  o f  s i d i n g s  and t h e  

d e s i r e s  o f  management and h i s  s u p e r v i s o r ,  a s  w e l l  a s  t h e  a v a i l -  

a b i l i t y  o f  s u p p o r t .  

4 .9 .2  A d d i t i o n a l  Comments 

T h i s  f u n c t i o n  i n c l u d e s  some o f  t h e  i n t e r f a c e s  which a r e  n o t  

r e a d i l y  v i s i b l e  d u r i n g  o b s e r v a t i o n  o f  d i s p a t c h e r  a c t i v i t i e s .  I t  

a l s o  r e v e a l s  t h e  s y s t e m a t i c ,  p o s i t i v e  a c t i o n s  r e q u i r e d  o f  t h e  d i s -  

p a t c h e r  ( a s  w e l l  a s  judgementa l  p r o c e d u r e s ) ,  a l l  of which might  

have s e r i o u s  f a r - r e a c h i n g  consequences .  F i g u r e  4-15 (FFBD # 8 )  

and Tab le  4-11 ,  i d e n t i f y i n g  t h e  performance r e q u i r e m e n t s  o f  Sub- 

Func t ion  6 . 2 ,  show t h a t  t h e  t r a i n  d i s p a t c h e r  i s  a  c e n t r a l  f i g u r e  

i n  r a i l r o a d  o p e r a t i o n s ,  w i t h  h i s  e v e r y  a c t i o n  r e p r e s e n t i n g  t ime  

and money - -  perhaps  l i f e  and d e a t h .  F i g u r e  4-16 (DFD # 2 )  and 

F i g u r e  4-17 (OSD # 2 )  i d e n t i f y  t h e  d e c i s i o n s  and d e t a i l s  i nvo lved  

i n  t h e  o v e r a l l  r e s p o n s e  t o  t h i s  c l a s s  o f  emergency. 
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TABLE 4 -11  TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2  
- 

Sub-Func t ion  
Per formance  F a c t o r s  

M 
M C  M 

M M C  M W . 4  C  
C  M d . 4  d C e . 4  

Sub - Funct i o n  
Number T i t l e  D e s c r i p t i o n  

M  .d C  a d  4 a d  a d  (d c, 
C N . ~  k r l c , a  c c 
.d a d  0 0 0 (d C  .d U  
c d o a  E 
d ( d 0  u . 5  c r o a k 3  
(d M k  C  C  vr 0 U 
0 0 ~ U 0
a O a Z U n d U 3  

6 . 2 . 1  A t  D i s p a t c h e r  The d e t e r m i n a t i o n  t h a t  a  h o t -  
P o s i t i o n ,  Determine box c o n d i t i o n  e x i s t s  on a  
That  T r a i n  Has Hot- p a r t i c u l a r  t r a i n ,  based  on J J 
Box i n f o r m a t i o n  d e r i v e d  from a  

ho t -box  d e t e c t i o n  sys tem 
and /o r  a u d i o  r e p o r t s  from 
t r a c k - s i d e  o b s e r v e r s  o r  
t r a i n  crew members 

6 .2 .2  N o t i f y  Chief  The n o t i f i c a t i o n  of  t h e  
D i s p a t c h e r  Chief  D i s p a t c h e r  ( e i t h e r  

d i r e c t l y  o r  i n d i r e c t l y  J J 
t h rough  t h e  A s s i s t a n t  Ch ie f )  
t h a t  a  ho t -box  emergency 
e x i s t s  

6 . 2 . 3  E s t a b l i s h  Radio The e s t a b l i s h m e n t  o f  2-way 
Communication With r a d i o  communication w i t h  a  
T r a i n  t r a i n  crew a s  t h e  p r imary  J J 

means f o r  d i r e c t i n g  a c t i o n s  

0  



TABLE 4 -11  TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6 .2  (Cont inued)  

T i t l e  D e s c r i p t i o n  

communicat ions w i t h  
" o p e r a t o r s "  and t h e  e x t e r n a l  
a g e n c i e s  n e c e s s a r y  t o  
r e s o l v e  an  emergency s i t u a -  
t i o n  v i a  a v a i l a b l e  
communicat ions l i n k s  

The d i r e c t  o r  i n d i r e c t  
i s s u a n c e  o f  a  s t o p  o r d e r  

The r e c o r d i n g  o f  t h e  
i n f o r m a t  i o n  and d a t a  
n e c e s s a r y  t o  m a i n t a i n  a  
f u l l  a c c o u n t  o f  a n  emergency 

sub- unction 
Number 

6 .2 .4  

6 .2 .5  

6 . 2 . 6  

Sub-Func t ion  

Phone O r  Radio 
O p e r a t o r ,  P o l i c e ,  
E t c .  

Order  T r a i n  To 
S t o p  O r  Be 
Stopped 

Per form Neces sa ry  
Documentat ion 

M 
C  

a, E 

' 

J 

M 
C  

4 

M 
C  
.d 

. r l . r ( o  

Performance  

C  

c c u w  

J J J J  

J 

M 

rc 

h . 4  o 
~ a a , . r l o o a ~ , s
c d M h F ] F ] . r l W O U  
r ( h . r l O O C a , O O  
a o n Z u w Y u n  

J 

M C  
M F 1 . d  

.rl 
N . d h r c - ( T ,  

o 

C  
.rl 

a 

J J J  

F a c t o r s  

MbC.d  

.rl 

C . A  O W  

J J J  

tD 
C  

C 4 J . d  

2 2  

J 

 



TABLE 4-11 TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION # 6 . 2  (Continued) 

Title Sub - Func t ion 
Number 

6 . 2 . 7  

6 . 2 . 8  

6 . 2 . 9  

Sub-Function 

Determine If 
Conflict Exists 

Immediate Conf 1 ict 
Exists 

Immediate Conflict 
Does Not Exist 

7 

Description 

Cross referencing and 
reviewing available 
information in order to 
determine existence of 
conflicts or potential 
conflicts 

The determination that a 
conflict presently exists 
which poses a direct 
threat to safe operations 

The determination that a 
conflict or an obvious 
potential for a conflict 
does not exist 

M  

d 

rd 

J 

M 
d 
.d 

. d . d C ,  
d 

Performance 

d 

U 

M d  

.d 

0 
c, 

d 

J 

J 

/ 

M  

,-I 
d ~ . d k d ~ ) a

0 
k . d  

d d a , . r l c , c , a k  
d a d  

c ( k ~ d O O C a , O O  
P 4 O P E U H ~ U P  

Factors 

M t 4 . d  

.d 

d . d  

m 

J 

M d . d d C Q . d  
.d 

(d 

4 

M  
d 

(d 

O m  

o 

J J  

M  
C  

c, 
t= 
a, = 
5 
u 

~  



TABLE 4 - 1 1  TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION # 6 . 2  (Continued) 

T i t l e  D e s c r i p t i o n  

Review of known t r a f f i c  
c o n d i t i o n s ,  r a i l  c o n d i t i o n s ,  
e t c .  t o  e s t a b l i s h  t h e  
a v a i l a b i l i t y  of a  s i d i n g  

The d e t e r m i n a t i o n  t h a t  a  
s i d i n g  i s  a v a i l a b l e  f o r  
subsequent  " s i d e - t r a c k i n g "  
o f  t h e  a f f e c t e d  t r a i n  o r  
c a r  

The d e t e r m i n a t i o n  t h a t  a  
s i d i n g  i s  n o t  a v a i l a b l e  
f o r  s i d e - t r a c k i n g  a  d i s a b l e d  
t r a i n / c a r  

sub- unction 
Number 

6.2.10 

6.2.11 

6.2.12 

Sub-Func t i o n  

Determine I f  
S i d i n g  I s  Ava i l ab le  

S id ing  I s  Ava i l ab le  

S i d i n g  I s  Not 
A v a i l a b l e  

M 
d 

W  

O U  

J J 

M 
d 

a d  

a 
E 

M 

.d 
,-I 

E : N . d b , - I + - ) a z z  o 

d ( d a . d W W a b ~

r ( k - d O O d Q , O O  
a o a ~ u u d u a

J J  

J J  

M 

-5 
. d . d w  

d 
.d 

a 

J J  

F a c t o r s  

t 4 b C . d  
d 
.d 

d . d  
o m  
vl 

Performance 

2 
G E : U W ~ . A  

C 5 M b E : d - d  

M d  

5 
o 

J 

 

 



TABLE 4-11 TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued) 

Sub - Funct ion  
Number 

6.2.13 

6 .2 .14  

6 .2 .15  

T i t l e  

Order Car To Be 
S e t  Off On 
S id ing  

Coordinate  With 
Chief Dispa tcher /  
Super in tenden t  E t c .  

Monitor T r a f f i c  
S i t u a t i o n  

D e s c r i p t i o n  

Communication w i t h  t h e  
conduc to r ,  e n g i n e e r ,  
maintenance crews,  e t c .  
t o  o r d e r  t h e  a f f e c t e d  c a r  
(o r  t r a i n )  t o  be s e t  o f f  
on a  s i d i n g  

The c o o r d i n a t i o n  of  a c t  i o n s  
w i t h  t h e  Chief Dispa tcher  
and/or  Super in tenden t  a s  
necessa ry  t o  r e s o l v e  t h e  
p a r t i c u l a r  emergency o r  t o  
keep s u p e r v i s o r s  a p p r i s e d  
of  t h e  emergency s i t u a t i o n  

Visua l / aud io  s u r v e i l l a n c e  o f  
t h e  on-going t r a f f i c  s i t u a -  
t i o n  w i t h  s p e c i a l  a t  t e n t  ion  
t o  p o t e n t i a l  e f f e c t s  o f  t h e  
emergency c o n d i t i o n  

Sub-Function 

M 
r 

J J  

M 
r 
.r( 

. d . d + ~  

Performance 

r 
~ . d  

J 

M G . d  
.r( 

o 

J 

M 
M E  

d 
k r l + ~ a  

o 
r r u + J k . r ( o a  
r ( d a , . r ( c , c , a k  
( d M k r r - r ( f n O u  
~ k ~ ~ O O r a , o
~ O Q Z U H ~ U Q  

r 
.r( 

(d 

J J  

F a c t o r s  

M 0 t . d  

.d 

J J J J  

J 

M 
r 

G + J - d  
(d 
c: 

G . ~  

M 
G  

+J 

r 
a, 
E 
5 

J J  

o  



TABLE 4-11 TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION #6.2 (Continued) 

Sub - Function 
Number 

6.2.16 

6.2.17 

6.2.18 

Description 

The alteration of previously 
established traffic routings 
as necessary to maintain 
safe and expeditious traffic 
movements 

The communication of current 
information related to 
resolution of the emergency 

The assessment of need for 
assistance from Fire or 
Police Departments 

- 

Title 

Reroute Traffic 

Coordinate With 
Train/Crew Information 
Agencies 

Determine If Help Is 
Needed From Fire 
Department/Police 

Sub-Function 

M 
d 

a 

J  

J  

M 

.:: 
. F I . I + C ,  

Performance 

2 

M & l  

J J  

M 

.rc 
d 

~ . r l h d ~
o 

~ ~ ~ a , . r l c , c ,
d . 4  

d & l . r l O O C 8 0
a O n ~ U ~ n

J J J J J J J

M G  .:: 
o 

~ d u c , h . r c  

d 

4  

E: 
.rc 

(d 

J J J  

Factors 

M o C . r c  
G  

.rc 

c a d  
o a
vr 

M 
d 

0 
(d 

0 

M

.rc 
C, 
G 
8 
E 
U 

, a ~  

a ~ = t  

0  
i U n  

 

 

 
C  

J  



Sub-Func t ion  
Per formance  F a c t  

M  
M  M d  
C W C . d  C  

M  .d c .d 4 -rd 
Sub -Func t ion  T i t l e  

c ~ . r l  k 4 ~ a  
D e s c r i p t i o n  . d . d c ,  o o (d 

Number c c  u c ,  
c a a ) . r ( c , c , a & s  
rd M k  d  d a d  
4 k ~ ~ O O d a ) O
a O n E U H c x U a  

6 .2 .19  Determine  I f  The a s s e s s m e n t  o f  need f o r  
Wrecking Crew wrecking  c rew a s s i s t a n c e  
I s  Requi red  J J 

Mt2G.d 

.d 

C . d  
o a  
VI 

J 

J 
6 .2 .20  

6 . 2 . 2 1  

o r  s 

M  
d  

C 4 J . d  
(d 
c 

0 

Determine  I f  
Crew Changes 
Are Requi red  

F i r e  O r  P o l i c e  
Help I s  Not 
Requi red  

M  
d  

c, 
C  
a) 
E 

U 

The a s s e s s m e n t  o f  need f o r  
a r e p l a c e m e n t  t r a i n  crew 

The d e t e r m i n a t i o n  t h a t  
F i r e  o r  P o l i c e  Department  
a s s i s t a n c e  i s  n o t  r e q u i r e d  

J J 

J J .  

O  



TABLE 4 - 1 1  TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION # 6 . 2  (Con t inued )  

D e s c r i p t i o n  

The d e t e r m i n a t i o n  t h a t  F i r e  
o r  P o l i c e  Department  
a s s i s t a n c e  i s  r e q u i r e d  t o  
r e s o l v e  t h e  emergency 
s i t u a t i o n  

The d e t e r m i n a t i o n  t h a t  

Sub-Func t ion  
Number 

6 . 2 . 2 2  

6 . 2 . 2 3  

S u b - F u n c t i o n  

M  
d  
.d.d 
r 

J 

J 

J 

6 . 2 . 2 4  

T i t l e  

F i r e  O r  P o l i c e  
Help I s  Requi red  

Wrecking Crew Is 
Not Requi red  

Wrecking Crew 
I s  Requ i r ed  

M  
d 
.d 

c 

Per fo rmance  

d  
N e d  

t ~  
u 

M C  
M C . 4  

.d 

o 
cr 

J 

J 

J 

"wrecking crew" s u p p o r t  
i s  n o t  r e q u i r e d  

U 

M  
C  

tJ 
C  
0) 
E 

M  

,-I 

o 

F a c t o r s  

M M . d  

.d 

d . 4  
o a  

J 

J 

The d e t e r m i n a t i o n  t h a t  a  
"wrecking crew" i s  
r e q u i r e d  

C 
.d 

h k t J C 1  
a 

M  
C  

C W . d  
a 
C  

c a 0 ) . r ( t J + J f a & . s  
( d M k C C . d v , O u  
t + - r k . r ( O O C a , 0 O  
a o a z u u g u a  

I 



TABLE 4-11  TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION # 6 . 2  (Continued) 

T i t l e  D e s c r i p t i o n  Sub - Funct i o n  
Number 

6 . 2 . 2 5  

6 . 2 . 2 6  

6 . 2 . 2 7  

The d e t e r m i n a t i o n  t h a t  
t r a i n  crew changes  a r e  n o t  
r e q u i r e d  

The d e t e r m i n a t i o n  t h a t  a  
new t r a i n  crew shou ld  be 
p rov ided  a s  a  r e s u l t  of t h e  
emergency, o r  i n  accord  
w i t h  company p o l i c y  r e l a t e d  
t o  hour s  o f  work, e t c .  

Coord ina t ion  w i t h  t h e  
a p p r o p r i a t e  p e r s o n s  o r  
a g e n c i e s  a s  n e c e s s a r y  t o  
o b t a i n  r e q u i r e d  s u p p o r t  
o r  a s s i s t a n c e  

r 

Crew Changes Are 
Not Required 

Crew Changes Are 
Requi red  

Coord ina te  For 
Required A s s i s t a n c e  

Sub-Funct ion  

M 

.5 
E: 

CQ 

J 

J 

J 

M 
E: 

.rc 

.: 
E: 

J 

M d . 4  
.d 

0 
u w  

d 

J 

J 

Performance 

E: 
.rc 
w 

M k  

J 

M 
M E :  

rl 

0 
k . 4  

E : ( d Q , . r ( o w a k 5  
E . 4  

r ( k . d O O d Q , O O  
~ O ~ Z U H C L

J J  

E: 
.r( 

k r l w a c  
(d 

M 
E: 

w 
E: 
Q, 
E 
U 

F a c t o r s  

M b C . 4  

.I+ 
E: 

IA 

J 

J 

J d ' J  

M 
E: 

d W . 4  
(d 

.r( 

o a  
0 

U ~  



TABLE 4-11 TASK PERFORMANCE REQUIREMENTS OF SUB-FUNCTION # 6 . 2  (Continued) 

Title Description 

The estimation of train 
delays and development of 
corrective measures to 
minimize the impact on 
overall train operations 

Assessment of priorities 
and issuance of the 
instructions or orders 
necessary to insure com- 
pliance with the train 
dispatcher's decisions 

Sub-Function 
Number 

6 . 2 . 2 8  

6 . 2 . 2 9  

i 

Sub- Function 

Estimate Train 
Delays Etc./Plan 
Rerouting 

Assign Priorities/ 
Issue Instructions - 
Orders 

M 

.d 
G 

cd 

J J  

J 

M 
d  

d W q d  
(d 

.d 

0 

M 
d  

4J 
d  
a 
E 
=1 
U 

M 
d  
.d 

.d 
c 

d @ Q ,  
M h  

Performance 

d  

C, 

M 

rl 

0 

C a d  
r c h . d O O d Q , O O  
~ O n Z u c - r d U n  

M C  
M d . d  

.d 
~ ~ . r l ~ . r r l w a d  

0 

U.:;.=, 
d 

J 

d  
.d 

(d 

J J I J J J J J J  

Factors 

t4trt.d 

.d 

c 
o a  
a h  
cn 

J J  



MONITOR 
TRAFFIC 
SITUATION 

n o r  s o x  
DElEClOR 

TRACK SIDE 
OBSERVER/ lRAlN DISPATCHER 

INFORMED THAT 
MEMBER 

BLAZING HOT BOX 

F i g u r e  4 - 1 6 .  DFD # 2 ,  D e c i s i o n  Making Aspec t s  of Responding 
t o  an  Emergency "Hot -Boxt' C o n d i t i o n  



Figure 4-17a. O S D # 2  Interface Detail Associated with a "Hot-Box1' 
Emergency 
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Figure 4-17b. OSD#2 Interface Detail Associated with a "Hot-Box" 
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4.10 DISTRIBUTION OF ACTIVITIES 

4 .10 .1  Task Frequency Measurement 

To i d e n t i f y  t h e  f r equency  of o c c u r r e n c e  of  t h e  v a r i o u s  

d i s p a t c h e r  t a s k s ,  an  a n a l y t i c a l  m a t r i x  fo rma t  was developed t h a t  

p l o t s  a c t i v i t y  i n i t i a t i o n s  a g a i n s t  t ime .  C e r t a i n  t a s k s  r e q u i r e  

v e r y  l i t t l e  t i m e ,  e f f o r t  and a t t e n t i o n .  O t h e r s ,  because  o f  t h e i r  

complex i ty ,  r e q u i r e  pro longed e f f o r t  and g r e a t  c o n c e n t r a t i o n ;  

t h e r e f o r e ,  a  d i s p a t c h e r  may spend more t ime  on t a s k s  t h a t  occur  

l e s s  f r e q u e n t l y .  One must c o n s i d e r  t h e  n a t u r e  o f  t h e  v a r i o u s  

f u n c t i o n s  a s  d e s c r i b e d  e l sewhere  i n  t h i s  r e p o r t  i n  o r d e r  t o  p r o -  

p e r l y  e v a l u a t e  t h e  d i s p a t c h e r  performance r e f l e c t e d  i n  F i g u r e  4-18.  

4.10.2 A n a l y t i c a l  M a t r i c e s  

To c o n s t r u c t  t h e  m a t r i c e s  r e f l e c t i n g  f r equency  of  o c c u r r e n c e  

and d i s t r i b u t i o n  o f  t r a i n  d i s p a t c h e r  t a s k  involvement ,  d e t a i l e d  

l o g s *  o f  a  t r a i n  d i s p a t c h e r ' s  a c t i v i t i e s ,  a s  obse rved  ove r  a  two- 

day p e r i o d ,  were ana lyzed  and p l o t t e d .  I n  o r d e r  t o  r e s t r i c t  t h e  

s c a t t e r g r a p h  p l o t  t o  l i m i t s  e n a b l i n g  t h e  development o f  c o n c l u -  

s i o n s ,  t h e  l i s t i n g  o f  c a t e g o r i e s  o f  t a s k  a c t i v i t i e s  was d e l i b -  

e r a t e l y  l i m i t e d ,  w i t h  many s u b - t a s k  a c t i v i t i e s  grouped unde r  

f u n c t i o n a l  t e rms  e s t a b l i s h e d  s p e c i f i c a l l y  f o r  t h i s  m a t r i x .  Tab le  

4-12 ,  D e f i n i t i o n  of  F u n c t i o n a l  Terms, i d e n t i f i e s  and e x p l a i n s  t h e  

t e rmino logy .  

Because o f  t h e  l i m i t e d  sampl ing ,  t h e s e  m a t r i c e s  do n o t  p r o v i d e  

a  s t a t i s t i c a l l y  sound b a s i s  f o r  g e n e r a l i z a t i o n  on f r equency  o f  

occur rence  o f  v a r i o u s  a c t i v i t i e s .  They do i l l u s t r a t e ,  however, 

t h e  v a r i e t y  o f  m a t t e r s  t o  which a  t r a i n  d i s p a t c h e r  must a t t e n d  

a lmost  c o n t i n u a l l y  e v e r y  day and t h e  way i n  which t h e  f u n c t i o n s  

t h a t  we have ana lyzed  i n d i v i d u a l l y  i n t e r m i n g l e ,  o v e r l a p  and 

combine . 

R 
The d a t a  were provided  by t h e  American T r a i n  D i s p a t c h e r ' s  
A s s o c i a t i o n .  For a  sample o f  t h e  l o g s  s e e  Tab le  5 -1 .  
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TABLE 4-12. DEFINITION OF FUNCTIONAL TERMS 

FUNCTIONAL TERMS MEANING 

1. Perform Documentary Includes all data entries, notations, 
Entries checks, etc. performed on the 

following documents: 
a. Dispatcher's Train Sheet 
b. Train Order Book 
c. Work Order Book 
d. Transfer Book 
e. Personal Notes 
f. Other Report Requirements 

2. Review Guidance Visual review of information pertin- 
Documentation ent to dispatcher activity, e.g., 

bulletins, directives, memos, mes- 
sages, notices, personal notes, etc. 

3. Coordinate Operations Any transfer, exchange or dissemina- 
Information (Internal) tion of information, instructions, 

or requirements between the dis- 
patcher and other dispatchers, 
operators, chief dispatcher, etc., 
within the general internal confines 
of the overall dispatch operation. 

4. Coordinate Operations Includes the interchange of ideas, 
Information (External) information, and situation occur- 

rences between the dispatcher and 
operators, signalmen, trackmasters, 
etc.; it also includes direction 
provided to "operators" under the 
dispatcher's jurisdiction. 

Actions taken by the dispatcher to 
determine the status of both inter- 
nal and external equipment. These 
actions might include status checks 
performed through utilization of the 
CTC System, telephonic equipment 
reports, or worklmaintenance crew 
reports. 

6. Establish Routing Preplanning by the dispatcher for 
traffic routing via the most expedi- 
tious line to reach destinations. 
Also includes alternate routing the 
dispatcher might select in order to 
move "through" traffic around poten- 
tial or existing traffic problems. 



TABLE 4-12. DEFINITION OF FUNCTIONAL TERMS (Cont'd) 

FUNCTIONAL TERMS MEANING 
I 

7. Establish scheduling Actions taken to establish track 
occupancy time schedules for main- 
line traffic, maintenance crews 
(hi-rail track permits), etc. 

- - --- - - 

8. Receive Traffic Includes receipt of information 
Advisories derived from external sources deal- 

ing with the traffic situation; i.e. 
track conditions, delays, early 
reports, weather conditions, traffic 
volume, etc. 

9. Monitor/Initiate Com- Includes all incoming and outgoing 
munications audio communications between the 

dispatcher and other railroad 
personnel. 

10. Issue Traffic Information as described in 8 above, 
Advisories transmitted to an external agent. 

11. Initiate CTC System Control of train movements/operation 
Control Actions through manipulation of CTC System. 

12. Issue/Annul Train Action which a dispatcher takes both 
Orders through use of communication chan- 

nels and documentation when issuing 
or annulling a train order. 

13. Issue Hi-Rail Permission which the dispatcher gives 
Operations Permits a maintenance crew, wrecking crew, 

or special vehicle to occupy a 
particular segment of the track. 

- 

14. Receive/Relay Weather Dispatcher receives and relays 
Advisories weather conditions; the frequency of 

advisories of course varies according 
to the nature of weather conditions 
as they influence traffic flow. 

15. Experience Communica- Includes any malfunction, degradation 
tions Problems or disruption in communications 

either locally or remotely initiated. 
Also included are the frequent busy 
signals and unanswered calls which 
the dispatcher encounters when trying 
to contact other parties. 



TABLE 4-12. DEFINITION OF FUNCTIONAL TERMS (Con t ' d )  

FUNCTIONAL TERMS 

16.  Respond t o  I n t e r n a l  
1. 

- 
M E A N I N G  

Ac t ions  t h e  d i s p a t c h e r  t a k e s  t o  
Equipment F a i l u r e  r e s t o r e  t h e  CTC ho t -box  r e c o r d e r ,  o r  

i n t e r n a l  communications equipment t o  
i t s  normal and e f f e c t i v e  o p e r a t i n g  
l e v e l .  H i s  r e sponse  might  be i n  
t e rms  o f  immediate c o r r e c t i v e  a c t i o n  
performed on t h e  m a l f u n c t i o n i n g  
equipment o r  d i r e c t i o n  o f  main ten-  
ance  s u p p o r t  r e q u i r e d  t o  perform 
c o r r e c t i v e  p r o c e d u r e s .  

17.  Respond t o  E x t e r n a l  S i m i l a r  t o  t h e  d e f i n i t i o n  i n  16 
Equipment F a i l u r e  above,  e x c e p t  t h a t  t h i s  a c t i v i t y  i s  

l i m i t e d  t o  a c t i o n s  t a k e n  by t h e  
d i s p a t c h e r  whenever e x t e r n a l / r e m o t e  
equipment m a l f u n c t i o n s ;  i . e . ,  
s i g n a l l i n g  and s w i t c h i n g  equipment ,  
power f a i l u r e s ,  e t c .  

1 8 .  Respond t o  Unplanned Response t h e  d i s p a t c h e r  makes when- 
Events  e v e r  e v e n t s  o r  s i t u a t i o n s  a r i s e  

which a r e  n o t  - w i t h i n  t h e  scope  o f  
h i s  normal d a i l y  p lanned r o u t i n e .  
The t r a i n  d i s p a t c h e r  i s  u s u a l l y  t h e  
c o o r d i n a t o r  f o r  a l l  p r e v e n t i v e  o r  
c o r r e c t i v e  a c t i o n s  t a k e n  whenever 
unplanned i n c i d e n t s  a r i s e .  Examples 
of  unplanned e v e n t s  i n c l u d e ,  b u t  
a r e  n o t  l i m i t e d  t o :  r e s u l t s  o f  
a d v e r s e  weather  c o n d i t i o n s ,  d e t e r -  
i o r a t i o n  o f  roadbed,  o p e r a t i o n  w i t h -  
o u t  c l e a r a n c e ,  e t c .  

19.  Respond t o  Emergency S i m i l a r  t o  t h e  c a t e g o r y  d e s c r i b e d  
Cond i t ions  above excep t  t h a t  t h e  a s s o c i a t e d  

l e v e l  o f  urgency i s  much h i g h e r .  
T y p i c a l  emergency c o n d i t i o n s  a r e :  
t r a i n  d e r a i l m e n t ,  t r a i n  c o l l i s i o n s ,  
s e v e r e  wea the r  c o n d i t i o n s ,  s t r u c t u r a l  
c o l l a p s e s ,  e t c .  

20. Transmi t  T r a i n  For example, t r a n s m i t  c l e a r a n c e  f o r  
C l e a r a n c e s  a  t r a i n  t o  e n t e r  main l i n e  from 

s i d i n g  o r  from ya rd  u s i n g  r a d i o  o r  
t e l e p h o n e  message r e l a y .  

2 1 .  Receive C l e a r a n c e /  I Request  r e c e i v e d  from t r a i n s  t o  e n t e r  
Permit  Request  o r  c r o s s  main l i n e ,  s i d e  t r a c k s ,  o r  

ya rd  a r e a s .  



TABLE 4-12.  DEFINITION OF FUNCTIONAL TERMS (Cont 'd)  

FUNCTIONAL TERMS I MEANING 

2 2 .  Rece ive /Transmi t  T r a i n  Reques ts  from o p e r a t o r s ,  s igna lmen ,  
P o s i t i o n  Request  towermen, e t c .  r e g a r d i n g  t h e  e x a c t  

p o s i t i o n  o f  a  p a r t i c u l a r  t r a i n .  

23. Perform Equipment Immediate c o r r e c t i v e  a c t i o n  t a k e n  by 
Adjustments  t h e  d i s p a t c h e r  t o  r e t u r n  equipment 

t o  normal  l e v e l  o f  s e r v i c e .  

24. Receive /Transmi t  Audio communications between t h e  
In fo rma t ion  Request  d i s p a t c h e r  and o t h e r  r a i l r o a d  p e r -  

s o n n e l  conce rn ing  t h e  i n t e r c h a n g e  o f  
i n f o r m a t i o n  t o  f a c i l i t a t e  o p e r a t i o n a l  
p r o c e d u r e s .  In fo rma t ion  r e c e i v e d  o r  
t r a n s m i t t e d  r e l a t i v e  t o  t r a i n  con- 
s i s t s  i s  a l s o  i n c l u d e d  i n  t h i s  
c a t e g o r y .  

25. Conduct Bus iness  I n c l u d e s  any d i r e c t  c o o r d i n a t i o n  o r  
Ou t s ide  of Work Area i n s t r u c t i o n a l  a c t i v i t y  conducted  

o u t s i d e  of  t h e  d i s p a t c h e r ' s  immediate 
work a r e a .  

26. Coord ina te  Work Crew Ac t ions  which a  d i s p a t c h e r  t a k e s  i n  
Requirements  d e . t e r m i n i n g / d i r e c t i n g  work crew 

a c t i v i t i e s .  T h i s  would i n c l u d e  t h e  
i n i t i a l  i d e n t i f i c a t i o n  o f  c a t e g o r y  
o f  s u p p o r t  r e q u i r e d ,  c o o r d i n a t i o n  of 
t h e s e  r e q u i r e m e n t s ,  a l o n g  w i t h  
f o l l o w - u p  communications w h i l e  
main tenance  o r  wrecking crew p r o c e -  
d u r e s  a r e  be ing  per formed.  

- 

27. Non-Opera t ional  Any p e r i o d  i n  which t h e  d i s p a t c h e r  
Absence i s  away from h i s  work a r e a  f o r  non- 

o p e r a t i o n a l  p u r p o s e s ,  i . e . ,  r e s t  
room, s i c k n e s s ,  p e r s o n a l  b u s i n e s s ,  
l u n c h  b r e a k s ,  e t c .  



5, JOB CHARACTER1 S T 1  CS AND PROBLEMS 

The t r a i n  d i s p a t c h e r  i s  a  c r i t i c a l  c o n t r o l  e lement  i n  t h e  

t o t a l  sys tem.  He i s  r e s p o n s i b l e  f o r  bo th  t h e  e f f i c i e n c y  and t h e  

s a f e t y  o f  t h e  o p e r a t i o n .  H i s  job i s  demanding; he i s  under  a lmos t  

c o n s t a n t  t e n s i o n ,  r e g u l a r l y  a s s e s s i n g  complex combina t ions  o f  

i n f o r m a t i o n ,  making c r i t i c a l  d e c i s i o n s  and r e spond ing  t o  unex- 

pec ted  c o m p l i c a t i o n s .  H i s  work environment  i s  o f t e n  f a r  from 

i d e a l - - u n c o m f o r t a b l e ,  n o i s y ,  c o n f u s i n g .  We w i l l  examine t h e s e  

problems,  and some promis ing  t r e n d s ,  i n  g r e a t e r  d e t a i l .  

5 . 1  RESPONSIBILITIES 

5 . 1 . 1  T r a i n  Movements 

The t r a i n  d i s p a t c h e r ' s  main f u n c t i o n  i s  t o  keep t r a i n s  moving. 

Higher  a u t h o r i t i e s  (Super in t enden t  o f  T r a n s p o r t a t i o n  o r  Chief  T r a i n  

D i s p a t c h e r )  s e t  t h e  s c h e d u l e s ,  b u t  t h e  t r a i n  d i s p a t c h e r  must im- 

plement  them. He a u t h o r i z e s  t r a i n  movements, p l a n s  t r a i n  mee t s ,  

d e t e r m i n e s  p r i o r i t i e s ,  and c o n t i n u a l l y  m o d i f i e s  a l l  s c h e d u l e s  t o  

meet changing  c i r c u m s t a n c e s .  He must b e a r  i n  mind t h e  urgency of  

p a r t i c u l a r  o p e r a t i o n s ,  t h e  l o c a t i o n  o f  p e r i s h a b l e  l o a d s  and l o a d s  

r e q u i r i n g  s p e c i a l  h a n d l i n g ,  t h e  l o c a t i o n  and p o s s i b l e  r o u t e s  f o r  

h i g h ,  wide o r  e x c e p t i o n a l l y  heavy l o a d s ,  t h e  n e c e s s i t y  f o r  main- 

t e n a n c e  crews and i n s p e c t o r s  t o  have a c c e s s  t o  a r e a s  o f  t r a c k .  He 

must a l s o  be aware o f  t h e  t ime  on d u t y  o f  t r a i n  crews under  h i s  

c o n t r o l  and t h e  l o c a t i o n  o f  r e l i e f  c r ews ,  t h e  power a s s i g n e d  t o  

each  t r a i n  and i t s  i n t e r a c t i o n  w i t h  t r a c k  g rades  and c u r v e s ,  

weather  c o n d i t i o n s  and s p e c i a l  c o n d i t i o n s  t o  de te rmine  expec ted  

t r a i n  s p e e d ,  and any o t h e r  f a c t o r s  a f f e c t i n g  t r a i n  movements. He 

must c o n t i n u a l l y  keep t r a c k  o f  t h e  s t a t u s  o f  h i s  t o t a l  t e r r i t o r y ,  

a n t i c i p a t e  f u t u r e  developments ,  make a p p r o p r i a t e  p l a n s ,  and i s s u e  

t h e  n e c e s s a r y  o r d e r s .  I n  t h e  c a s e  of  a  m a l f u n c t i o n  o r  an  emergency, 

he must know and implement t h e  r e q u i r e d  p r o c e d u r e s ,  n o t i f y  t h e  

p rope r  a u t h o r i t i e s ,  summon whatever  a s s i s t a n c e  i s  r e q u i r e d ,  and 

a d j u s t  h i s  sys tem and o p e r a t i o n a l  p l a n s  t o  cope w i t h  t h e  new 

s i t u a t i o n .  



5.1 .2  S a f e t y  

Every c a r r i e r ' s  code o f  o p e r a t i n g  r u l e s  opens w i t h  t h e s e  

words:  " S a f e t y  i s  of  t h e  f i r s t  impor tance  i n  t h e  d i s c h a r g e  o f  

duty ."  I n  d e t e r m i n i n g  where and when a l l  t r a i n s  w i l l  move, t h e  

d i s p a t c h e r  assumes c o n s i d e r a b l e  r e s p o n s i b i l i t y  f o r  t h e  s a f e t y  o f  

o p e r a t i o n s .  The d e g r e e  o f  r e s p o n s i b i l i t y  v a r i e s  w i t h  t h e  n a t u r e  

of t h e  o p e r a t i o n  and i s  n o t  c l e a r l y  d e f i n e d .  

Where o p e r a t i o n s  a r e  c o n t r o l l e d  e x c l u s i v e l y  by t r a i n  o r d e r s ,  

t h e  t r a i n  d i s p a t c h e r  h a s  pr imary  r e s p o n s i b i l i t y  f o r  p r e v e n t i n g  

t r a i n  a c c i d e n t s .  The g r e a t e s t  danger  i s  t h e  e r roneous  i s s u e  of  a  

l a p  o r d e r - - a n  o r d e r  t h a t  a u t h o r i z e s  two c o n f l i c t i n g  t r a i n  move- 

ments a t  t h e  same s p o t .  The s t a t i s t i c a l  r e c o r d s  o f  t h e  O f f i c e  o f  

S a f e t y  o f  t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  f o r  t h e  y e a r s  1968 

th rough  1971 show a  t o t a l  o f  f i f t e e n  t r a i n  a c c i d e n t s  a t t Y . i b u t a b l e  

t o  improper  h a n d l i n g  o f  t r a i n  o r d e r s  by t h e  d i s p a t c h e r .  Two o f  

t h e  a c c i d e n t s ,  c o n t r i b u t i n g  h e a v i l y  t o  t h e  t o t a l  t o l l  of  e i g h t  

pe r sons  k i l l e d ,  f o u r t e e n  i n j u r e d ,  were head-on c o l l i s i o n s  i n  which 

b o t h  t r a i n s  c a r r i e d  o r d e r s  a u t h o r i z i n g  t h e i r  u s e  o f  t h e  t r a c k  a t  

t h e  a c c i d e n t  p o i n t .  These a c c i d e n t s  r e s u l t e d  from l a x i t y  on t h e  

p a r t  o f  t h e  d i s p a t c h e r s  i n  such  seemingly  t r i v i a l  d u t i e s  a s  

r ev iewing  a l l  c u r r e n t  c l e a r a n c e s  when coming on d u t y  and a c c e p t i n g  

a  t r a i n  r e p o r t  n o t  g i v e n  i n  t h e  p r e s c r i b e d  manner. Another  po ten -  

t i a l  e r r o r  i s  t h e  f a i l u r e  o f  t h e  t r a i n  d i s p a t c h e r  t o  n o t i f y  a  

t r a c k  crew o f  changes i n  l i n e u p .  Although t h e  o p e r a t i n g  r u l e s  and 

p rocedures  o f  a  c a r r i e r  g e n e r a l l y  p r o t e c t  a g a i n s t  such  e r r o r s ,  

t h e r e  a r e  s o  many d e t a i l e d  p r o v i s i o n s  t h a t  t h e  t r a i n  d i s p a t c h e r  i s  

c o n t i n u a l l y  i n  f e a r  o f  such  a  s l i p u p .  The f a c t  t h a t  such  e v e n t s  

a r e  r a r e  does  n o t  r e l i e v e  t h e  a n x i e t y  o f  t h e  d i s p a t c h e r .  

R e s p o n s i b i l i t y  f o r  t h e  s a f e t y  o f  a  t r a i n  movement moves from 

t h e  t r a i n  d i s p a t c h e r  and h i s  s u b o r d i n a t e s  when t h e  t r a i n  crew 

( p a r t i c u l a r l y  t h e  e n g i n e e r )  c a n  respond t o  s i g n a l s .  I f  a  t r a i n  i s  

t o  be s topped by a  t r a i n  o r d e r  s i g n a l ,  t h e  t r a i n  d i s p a t c h e r  i s  

r e s p o n s i b l e  f o r  i s s u i n g  a c o r r e c t  and t i m e l y  o r d e r ,  t h e  o p e r a t o r  

i s  r e s p o n s i b l e  f o r  s e t t i n g  t h e  s i g n a l ,  and t h e  e n g i n e e r  i s  r e spon-  

s i b l e  f o r  obeying  t h e  s i g n a l .  A t  a  complex i n t e r l o c k i n g ,  t h e  

o p e r a t o r  o r  t r a i n  d i r e c t o r  i s  r e s p o n s i b l e  f o r  s e t t i n g  a  s a f e  r o u t e ;  



t h e  equipment i s  assumed t o  a s s u r e  t h e  s a f e t y  of s w i t c h e s  and 

c o r r e c t n e s s  of  s i g n a l s ,  and t h e  e n g i n e e r  i s  r e s p o n s i b l e  f o r  obey- 

i n g  s i g n a l s .  I n  CTC t e r r i t o r y ,  t h e  t r a i n  d i s p a t c h e r  i s  r e s p o n s i b l e  

f o r  s e l e c t i n g  a  r o u t e  and s e t t i n g  t h e  machine, and a g a i n  t h e  

r e s p o n s i b i l i t y  f o r  s a f e t y  p a s s e s  on t o  t h e  equipment and t h e  t r a i n  

crew. I n  automat ic  b lock  t e r r i t o r y ,  t h e  equipment and t h e  crew 

a r e  r e s p o n s i b l e .  I n  au tomat i c  t r a i n  c o n t r o l  t e r r i t o r y ,  a s s u r a n c e  

of s a f e t y  i s  e s s e n t i a l l y  a s s i g n e d  t o  t h e  equipment.  

The above examples show t h a t  t h e  a d o p t i o n  of c e r t a i n  s a f e t y  

d e v i c e s  t e n d s  t o  r e l i e v e  t h e  t r a i n  d i s p a t c h e r  of some of t h e  

r e s p o n s i b i l i t y  f o r  s a f e t y  of t r a i n  movements. However, a  s i n g l e  

d i s p a t c h e r  may, and v e r y  o f t e n  d o e s ,  have a  combinat ion  o f  t r a i n  

o r d e r ,  CTC and au tomat i c  b lock  t e r r i t o r i e s  under  h i s  c o n t r o l .  

Consequent ly ,  h i s  r e s p o n s i b i l i t y  f o r  t h e  s a f e t y  of a  t r a i n  move- 

ment w i l l  v a r y  from t o t a l  t o  n i l  a s  t h e  t r a i n  c r o s s e s  t h e s e  v a r i o u s  

t e r r i t o r i e s ,  and he w i l l  have d i f f e r e n t  t r a i n s  i n  d i f f e r e n t  t y p e s  

of t e r r i t o r y  a t  any g iven t ime .  The f r a g m e n t a t i o n  and f l u c t u a t i o n  

of  t h e  l e v e l  of r e s p o n s i b i l i t y  f o r  s a f e t y  add confus ion  t o  t h e  

d i s p a t c h e r ' s  job and i n c r e a s e  t h e  chances  f o r  a  s l i p u p  t o  occur  

t h a t  can  l e a d  t o  an a c c i d e n t .  

Another t r e n d  i n  t h e  i n d u s t r y  today  i s  toward c o n s o l i d a t i o n  

of o p e r a t i o n s .  With t h e  h e l p  of  e l e c t r i c a l  and computer ized  

c o n t r o l  machines,  c o n t r o l  of o p e r a t i o n s  has  become i n c r e a s i n g l y  

c e n t r a l i z e d .  The c l o s i n g  of  s t a t i o n s  and s w i t c h  towers ,  w i t h  t h e  

consequent  e l i m i n a t i o n  of t h e i r  o p e r a t i n g  crews,  has  l e f t  t h e  t r a i n  

d i s p a t c h e r  w i t h  fewer peop le  t o  h e l p  him i n  h i s  f u n c t i o n s  and t o  

s h a r e  h i s  r e s p o n s i b i l i t y  f o r  s a f e t y .  S ince  t h e  c e n t r a l i z e d  

machines have s i m p l i f i e d  t h e  mechanics of c o n t r o l ,  it has  been 

assumed t h a t  t h e  d i s p a t c h e r  has  been f r e e d  t o  c o n t r o l  more t e r r i t o r y  

and more t r a i n  movements. The e f f e c t  on t h e  s a f e t y  of  o p e r a t i o n s  

of  t h i s  i n c r e a s e  i n  r e s p o n s i b i l i t y  i s  n o t  c l e a r l y  under s tood ,  b u t  

it i s  c u r r e n t l y  a  m a t t e r  of s e r i o u s  conce rn  i n  t h e  i n d u s t r y ,  

p a r t i c u l a r l y  w i t h  l a b o r .  



5.1.3 Records 

The t r a i n  d i spa t che r  spends a  g r e a t  d e a l  of  h i s  time c r e a t i n g  

and mainta ining records  of h i s  ope ra t i on  (see  Sec t ion  4 . 2 ) .  Some 

record keeping i s  e s s e n t i a l  f o r  t h e  e f f i c i e n t  and s a f e  c o n t r o l  of 

t r a i n  movements. Some record keeping i s  e s s e n t i a l  f o r  business  

management. The records  r e l a t e d  t o  l o c a t i o n  and movement of t r a i n s  

a r e  needed by t h e  d i spa t che r  a s  a i d s  t o  h i s  performance of t h e  job.  

Some of t h e  a d d i t i o n a l  record keeping i s  imposed on t h e  d i s p a t c h e r  

simply because he i s  c l o s e  t o  t h e  source  of t he  informat ion t o  be 

recorded.  

The informat ion t h a t  t h e  t r a i n  d i spa t che r  records  i n  t r a i n  

o rder  books and on t r a i n  s h e e t s  c o n s t i t u t e s  a  c r i t i c a l  p a r t  of t h e  

d a t a  t h e  d i spa t che r  f r equen t ly  needs t o  a s s e s s  c u r r e n t  and f u t u r e  

s t a t u s  of t h e  t r a i n  movements under h i s  c o n t r o l .  The very a c t  of 

recording t h e  informat ion  may he lp  him remember i t .  S imi l a r l y ,  

permits  f o r  exc lu s ive  use  of t r a c k ,  t r a i n  l i n e - u p  r e p o r t s  and t h e  

l i k e  a r e  working r e f e r ences .  

Some r eco rds  kept by t he  t r a i n  d i s p a t c h e r  s e rve  both t o  he lp  

him do h i s  job and t o  provide d a t a  f o r  bus iness  management. For 

example, t h e  record on t h e  t r a i n  shee t  o f  t h e  time a  crew went on 

duty  i s  necessary so  t h a t  t h e  c a r r i e r  can mainta in  i t s  hours -of -  

s e r v i c e  records  a s  requ i red  by law. The same informat ion a l s o  

t e l l s  t h e  d i spa t che r  a t  what t ime t he  crew w i l l  "go dead" on him. 

He must know t h i s  t ime i n  o rder  t o  schedule t h e  t r a i n  f o r  a r r i v a l  

a t  a  d e s t i n a t i o n  where crews can be changed; he must minimize t h e  

t ime l o s t  and d i s r u p t i o n  of schedules  when a  t r a i n  goes dead on a  

main l i n e  o r  i n  t h e  middle of a  busy i n t e r l o c k i n g .  S i m i l a r l y ,  d a t a  

recorded on t r a i n  makeup he lp  t h e  d i spa t che r  a n t i c i p a t e  a r r i v a l  

t imes,  s e l e c t  adequate s i d i n g s  and t he  l i k e , a s  wel l  a s  he lp ing  t h e  

business  o f f i c e  levy charges  f o r  s e r v i c e .  

Many o the r  r eco rds ,  however, a r e  kept  by t h e  d i s p a t c h e r  but  

do no t  help  him i n  h i s  primary job of c o n t r o l l i n g  t r a i n  movements. 

The p r epa ra t i on  of such documents a s  r e p o r t s  of t r a i n  de l ays ,  

l o c a l  r e p o r t s ,  engine f a i l u r e  r e p o r t s ,  t r a i n  mileage r e p o r t s ,  and 

hot-box d e t e c t o r  r e p o r t s  i s  ass igned t o  t h e  t r a i n  d i spa t che r  because 



he s i t s  where t h e  i n f o r m a t i o n  comes i n .  The p r e p a r a t i o n  o f  each  

of  t h e s e  r e p o r t s  t a k e s  up t i m e ,  d i s t r a c t s  t h e  t r a i n  d i s p a t c h e r ' s  

a t t e n t i o n ,  and c o n t r i b u t e s  n o t h i n g  t o  h i s  c o n t r o l  o f  t r a i n  move- 

ments .  Because such  a c t i v i t y  c a n  have a  n e g a t i v e  impact  o r  t h e  

d i s p a t c h e r ' s  c o n t r i b u t i o n  t o  o p e r a t i o n a l  e f f i c i e n c y  and s a f e t y ,  

it i s  a  key s p o t  f o r  a t t e n t i o n  i n  any a t t e m p t  t o  improve t h e  t o t a l  

system. The argument h e r e  i s  n o t  t h a t  t h e  r e p o r t s  a r e  u n n e c e s s a r y ,  

b u t  t h a t  i t  may n o t  b e  n e c e s s a r y  t h a t  t h e  t r a i n  d i s p a t c h e r  p r e p a r e s  

them. 

5 .1 .4  Communications 

The t r a i n  d i s p a t c h e r  h a s  a  v a s t  communications network a t  h i s  

command ( s e e  S e c t i o n  3 . 2 . 1 ) .  I t  i s  h i s  r e s p o n s i b i l i t y  t o  u t i l i z e  

t h i s  network t o  t r a n s m i t  o r d e r s ,  t o  r e c e i v e  r e p o r t s ,  and t o  r e l a y  

i n f o r m a t i o n  v i t a l  f o r  t h e  c o n t r o l  o f  t r a i n  movements. 

However, a s  i n  t h e  c a s e  o f  r e c o r d s ,  because  of  h i s  a c c e s s  

t o  communications t h e  t r a i n  d i s p a t c h e r  i s  o f t e n  g i v e n  a d d i t i o n a l  

d u t i e s  t h a t  i n t e r f e r e  w i t h ,  r a t h e r  t h a n  a i d ,  t h e  s a f e  and e f f i -  

c i e n t  performance o f  h i s  j ob .  Unnecessary communications d u t i e s  

a r e  g e n e r a l l y  l e s s  formal  t h a n  unnecessa ry  r e p o r t i n g .  Two t y p e s  

of  i n t e r f e r e n c e  were obse rved :  u s e  of  t h e  d i s p a t c h e r  a s  a  s w i t c h -  

board o p e r a t o r  and u s e  o f  t h e  d i s p a t c h e r  a s  a  r e l a y e r  o f  messages.  

I n  t h e  f i r s t  c a s e ,  a  s u p e r i o r  w i l l  a s k  t h e  d i s p a t c h e r  t o  connec t  

him w i t h  a  p a r t i c u l a r  t r a i n  o r  o f f i c e .  I n  t h e  second,  a lmos t  

anyone i n  t h e  sys tem may a s k  t h e  d i s p a t c h e r  t o  p a s s  on a  message,  

even t o  t h e  ex t reme o f  a  r a d i o  communication t o  t h e  f r o n t  brakeman 

i n  T r a i n  XYZ t e l l i n g  him h i s  check  h a s  come i n ,  o r  a s k i n g  him t o  

p i c k  up a  l o a f  o f  b r e a d  on t h e  way home. 

Another a s p e c t  o f  communications l o a d i n g  i s  t h e  n e c e s s i t y  f o r  

t h e  d i s p a t c h e r  t o  keep a l l  l i n e s  open s o  t h a t  he c a n  moni tor  

developments  i n  h i s  t e r r i t o r y  and n o t  m i s s  c a l l s  addres sed  t o  him. 

With l i t t l e  o r  no s e l e c t i v i t y  o f  l i n e s  t o  m o n i t o r ,  t h e  d i s p a t c h e r  

h e a r s  numerous c o n v e r s a t i o n s  ( c h a t t e r )  n o t  r e l e v a n t  t o  h i s  n e e d s ,  

a long  w i t h  whatever  background n o i s e  i s  i n  t h e  sys tem.  Many t i m e s ,  

some o f  t h e  s i m i l a r  n o i s e  from o t h e r  d i s p a t c h e r s '  p o s i t i o n s  i s  



a u d i b l e .  A l l  of t h i s  a u d i t o r y  i n p u t  i s  confus ing  and o f t e n  d i s -  

t r a c t i n g .  

5.2 WORK LOAD 

5 . 2 . 1  Hours of Work 

Cur ren t  law (45 USC 61-64) p rov ides  t h a t  t r a i n  d i s p a t c h e r s  

s h a l l  work no more than  n i n e  hours  i n  any twenty-four-hour  p e r i o d  

where two o r  more s h i f t s  a r e  employed, o r  twelve  hours  where on ly  

one s h i f t  i s  employed, wi th  r e l a x e d  p r o v i s i o n s  f o r  emergencies.  

Most commonly, t h e  day i s  broken i n t o  t h r e e  e i g h t - h o u r  s h i f t s ,  o r  

t r i c k s .  F i r s t  t r i c k  i s  u s u a l l y  8:00 a.m. t o  4:00 p.m., a  second 

4:00 p.m. t o  midnight ,  and t h i r d  midnight  t o  8:00 a.m. Local 

c o n d i t i o n s  may cause  v a r i a t i o n s  i n  t h i s  p a t t e r n ,  wi th  d i f f e r e n t  

r anges  and over l app ing  t r i c k s .  I t  i s  common p r a c t i c e  t o  man t h e  

f i r s t  t r i c k  h e a v i l y ,  doub l ing  up t e r r i t o r i e s  on t r i c k s  t h a t  a r e  

l e s s  busy ( n i g h t s  and weekends). Sometimes t h e  t h i r d  t r i c k  d i s -  

p a t c h e r  i s  g iven  a d d i t i o n a l  c l e r i c a l  d u t i e s ,  such a s  p r e p a r i n g  

headings  on t r a i n  s h e e t s  and w r i t i n g  r e p o r t s .  In  s p i t e  of  i t s  

s t r e s s e s ,  t h e  f i r s t  t r i c k  i s  popu la r  because of  i t s  h o u r s ,  and 

d i s p a t c h e r s  w i t h  s e n i o r i t y  g e n e r a l l y  a r e  a s s igned  t o  i t ,  thus  

c r e a t i n g  a  b e n e f i c i a l  match of  exper ience  wi th  work l o a d .  

5.2.2 T r a f f i c  Load 

Although t r a i n s  o p e r a t e  around t h e  c l o c k ,  t h e  h e a v i e s t  work 

load f o r  d i s p a t c h e r s  occurs  d u r i n g  d a y l i g h t  hours  ( f i r s t  t r i c k  and 

e a r l y  p a r t  of  second t r i c k ) .  Not on ly  a r e  t h e  f r e i g h t s  t h a t  were 

made up d u r i n g  t h e  n i g h t  and a l l  t h e  commuter t r a i n s  a c t i v e  i n  

t h i s  p e r i o d ,  b u t  a l s o  most of  t h e  work done by l o c a l  s w i t c h e r s ,  

road maintenance crews and i n s p e c t o r s  occurs  i n  t h i s  same p e r i o d .  

There i s  no p r e c i s e  measure of t h e  t r a i n  d i s p a t c h e r ' s  work- 

l o a d .  Number of  t r a i n s  handled per  t r i c k  o r  p e r  day i s  a  common 

index (va ry ing  g e n e r a l l y  from 50 t o  100 t r a i n s  pe r  t r i c k ) .  However, 

moving a  dozen scheduled  commuter t r a i n s  through a  CTC t e r r i t o r y  

wi th  a l l  equipment i n  good shape  may be l e s s  of  a  "load" t h a n  

moving one f r e i g h t  p a s t  work crews,  th rough  opposing t r a f f i c ,  and 

over bad r a i l  on t r a i n  o r d e r s .  



The a fo remen t ioned  t r e n d  toward c o n s o l i d a t i n g  and c e n t r a l i z i n g  

t r a i n  c o n t r o l  t e n d s  t o  i n c r e a s e  t h e  e x t e n t  o f  t e r r i t o r y  and t h e  

number o f  t r a i n s  p e r  s h i f t  t h a t  a  d i s p a t c h e r  must h a n d l e .  S i m p l i -  

f y i n g  t h e  mechanics  o f  c o n t r o l l i n g  t r a i n  movements d o e s  n o t  n e c e s -  

s a r i l y  s i m p l i f y  t h e  d i s p a t c h e r ' s  j ob .  A s  one d i s p a t c h e r  commented 

when q u e s t i o n e d  abou t  au tomat ion  o f  h i s  t e r r i t o r y :  " I t  d o e s n ' t  

make my work e a s i e r ,  b u t  it g i v e s  me b e t t e r  c o n t r o l . ' '  

Research  i s  b a d l y  needed t o  d e t e r m i n e  how number of  t r a i n  

movements, m i l e s  o f  t e r r i t o r y ,  t y p e s  o f  t e r r i t o r y ,  t y p e s  and con- 

d i t i o n  o f  equipment and o t h e r  f a c t o r s  i n t e r a c t  t o  d e t e r m i n e  work-  

l o a d  l i m i t s  c o n s i s t e n t  w i t h  s a f e t y .  

5 . 2 . 3  Unexpected I n c i d e n t s  

A l l  o f  ou r  o b s e r v a t i o n s  conf i rmed o u r  e a r l y  c o n c l u s i o n  t h a t  

t h e  d e f i n i t i v e  c h a r a c t e r i s t i c  o f  t h e  t r a i n  d i s p a t c h e r ' s  workday i s  

unexpected  i n c i d e n t s .  The i n i t i a l  p l a n  f o r  o r d e r l y  movement o f  

t r a i n s  i s  n o t  t o o  d i f f i c u l t  t o  e s t a b l i s h ,  and t e n t a t i v e  meets  can  

be  s e t  up ,  t i m e s  s e t  a s i d e  f o r  t r a c k  r e p a i r s ,  and o t h e r  s p e c i a l  

a r rangements  a n t i c i p a t e d .  Almost immedia te ly ,  however,  d e l a y s  

o c c u r .  F a u l t y  locomot ives  c a n  d e l a y  d e p a r t u r e s  o r  c a u s e  b r e a k -  

downs on t h e  way; d e r a i l m e n t s  may o c c u r ;  t r a i n s  may b r e a k  i n  two; 

crew s c h e d u l i n g  may be de layed  th rough  i l l n e s s ;  main tenance  crews 

may need e x t r a  t i m e ;  a  h i g h  p r i o r i t y  movement may be  i n t r o d u c e d ,  

and more s e r i o u s  a c c i d e n t s  sometimes o c c u r .  Weather f a c t o r s  ( f o g ,  

r a i n ,  snow, s l e e t ,  w inds ,  e t c . )  c a n  f u r t h e r  c o m p l i c a t e  o p e r a t i o n s ,  

and m a l f u n c t i o n s  i n  communications may slow down even r o u t i n e  

o p e r a t i o n s .  Such c o m p l i c a t i o n s  a r e  d a i l y  e v e n t s  on any r a i l r o a d .  

For e v e r y  d e l a y  o r  o t h e r  change ,  t h e  d i s p a t c h e r  must n o t  o n l y  

t a k e  c o r r e c t i v e  a c t i o n  b u t  must a l s o  r e a d j u s t  e v e r y  o t h e r  p a r t  of  

h i s  t o t a l  scheme o f  o p e r a t i o n s  t h a t  i s  i n  any  way a f f e c t e d .  I n  

S e c t i o n s  4 . 7  t h rough  4 . 9  we have a l r e a d y  shown i n  d e t a i l  t h e  k i n d s  

o f  a c t i o n  r e q u i r e d  o f  t h e  d i s p a t c h e r  i n  r e s p o n s e  t o  emergencies  and 

o t h e r  unscheduled  e v e n t s .  The p o i n t  t o  be emphasized h e r e  i s  t h a t  

such  r e s p o n s e s  a r e  n o t  r a r e ;  t h e y  a r e  a  l a r g e  p a r t  of t h e  t r a i n  

d i s p a t c h e r  ' s everyday a c t i v i t i e s  . 



5.2 .4  Work D i s t r i b u t i o n  

I f  i n c i d e n t s  a f f e c t i n g  t h e  t r a i n  d i s p a t c h e r ' s  job u s u a l l y  

occur red  one a t  a  t i m e ,  he c o u l d  p r o b a b l y  cope w i t h  each  one w i t h -  

o u t  undue s t r e s s .  But o f t e n ,  " e v e r y t h i n g  happens a t  once ,"  and by 

t h e  t i m e  a  p a r t i c u l a r  problem i s  r e s o l v e d ,  s e v e r a l  new ones  have 

a r i s e n .  

I n  S e c t i o n  4 .8  and F i g u r e  4-18 we have a l r e a d y  n o t e d  t h e  

v a r i e t y  o f  o c c u r r e n c e s  logged f o r  " t y p i c a l "  working days  a t  one 

d i s p a t c h e r ' s  p o s i t i o n .  Even such  a  t a b l e  f a i l s  t o  g i v e  t h e  f l a v o r  

of t h e  he te rogeneous  n a t u r e  o f  t h e  d i s p a t c h e r ' s  work day .  To add 

t h i s  d imens ion ,  t h e  a c t u a l  l o g  o f  a c t i v i t i e s  f o r  a  f i f t e e n - m i n u t e  

segment of  one o f  t h e  c h a r t e d  work days  i s  g i v e n  i n  T a b l e  5 -1 .  

T h i s  was c h a r a c t e r i z e d  a s  a  q u i e t  day.  The d i s p a t c h e r  on one b e l t  

r a i l w a y  t o l d  a n  o b s e r v e r  t h a t  he  sometimes c o n t r o l s  a s  many a s  

twenty  t r a i n s  a t  one t i m e .  

The t r a i n  d i s p a t c h e r ,  immersed i n  t h i s  f low of  r e q u e s t s  f o r  

i n f o r m a t i o n ,  need f o r  i n f o r m a t i o n ,  p r o c e s s i n g  o f  i n f o r m a t i o n ,  

dec i s ion -mak ing  and o t h e r  f u n c t i o n s ,  c r e a t e s  some s o r t  o f  dynamic 

model o f  t h e  a c t i v i t i e s  i n  h i s  t e r r i t o r y ,  r e l y i n g  h e a v i l y  on h i s  

memory t o  keep t r a c k  o f  s t a t u s  and t o  s c h e d u l e  a c t i o n s .  Only he 

c a n  scan  t h e  t r a i n  s h e e t ,  t h e  t r a i n  o r d e r  books and t h e  CTC boa rd  

and immediately comprehend what t h e y  s i g n i f y .  

The t r a i n  d i s p a t c h e r  i s  wedded t o  h i s  p o s i t i o n .  He c a n  seldom 

l e a v e  h i s  a r e a ,  and t h e n  o n l y  f o r  a  v e r y  b r i e f  p e r i o d .  I n  h i s  

absence ,  developments  must a w a i t  h i s  r e t u r n .  G e n e r a l l y  no one 

c a n  s t e p  i n  f o r  a  few moments and " t a k e  ove r . "  I n  most of  t h e  

o p e r a t i o n s  su rveyed ,  t h e  d i s p a t c h e r  a t e  h i s  l unch  a t  h i s  d e s k .  

R e l i e f  b r e a k s  were r a r e ,  and o n l y  when a c t i v i t i e s  were r e l a t i v e l y  

q u i e t .  

A t  one o f f i c e  t h a t  was v i s i t e d ,  t h e  Chief  T r a i n  D i s p a t c h e r  

would answer t h e  phone i n  t h e  absence  o f  t h e  t r a i n  d i s p a t c h e r ,  bu t  

he  would s imply  a s k  t h e  c a l l e r  t o  w a i t ;  he would n o t  a t t e m p t  t o  

make a  d e c i s i o n  o r  t r a n s m i t  i n f o r m a t i o n .  Such a  p o l i c y  i s  common 

t o  most t r a i n  d i s p a t c h i n g  o f f i c e s .  The p r i n c i p a l  e x c e p t i o n  n o t e d  

was a n  o f f i c e  where a n  e x t r a  A s s i s t a n t  Chief D i s p a t c h e r  was 



TABLE 5 -1 .  LOG OF FIFTEEN MINUTES OF ACTIVITIES AT A TRAIN 
DISPATCHER'S POSITION ON A QUIET DAY 

Telephone m a i n t a i n e r  i n  o f f i c e  a s k i n g  abou t  phone t r o u b l e .  

D i sp r  c a l l s  D on r a d i o ,  a d v i s e s  . him t r a i n  l e f t  t r a c k  
l i g h t  on between S  - and A - 

Yard eng ine  W wants  t o  make a  move, t o l d  t o  w a i t  ti1 
t r a c k  c a r s  c l e a r  up .  

Line up C T C .  

E - r e p o r t s  AGT r eady  t o  go. 
Marking graph 

W r i t i n g  on t r a i n  s h e e t .  

D i sp r  goes t o  c h i e f  d i s p r s  o f f i c e  t o  d i s c u s s  something .  

T ra inmas te r  i n  o f f i c e  a s k i n g  abou t  two t r a i n s  and e n g i n e s .  

Someone a t  C - a s k i n g  about  l o c a t i o n  o f  t r a i n s ,  d i s c u s s e s  
work. 

Someone c a l l e d  d i s p r ,  d i s p r  busy.  

Someone a t  M - wants  t r a c k / t i m e  l i m i t s ,  t o l d  t o  w a i t .  

D i sp r  c a l l e d  C - on r a d i o ,  no answer.  

W r i t i n g  on t r a i n  s h e e t .  

D i s p r  c a l l e d  B - on r a d i o ,  no answer.  

H g i v e n  t r a c k / t i m e  l i m i t s  C t o  K - ; d i s c u s s  Form W 
o r d e r  and o t h e r  t r a c k  c a r s .  - 

Someone c a l l i n g  d i s p r ,  d i s p r  busy.  

Someone c a l l i n g  d i s p r ,  d i s p r  busy.  

Someone a s k i n g  abou t  yard  e n g i n e  a t  W - . 
J - OS'd t r a i n  by and d i s c u s s e d  c o n s i s t .  

Someone wants  t o  move machinery a c r o s s  t r a c k s ,  d i s c u s s e s  
l o c a t i o n  o f  t r a i n s .  

J - s a y s  t r a i n  h a s  some hopper s .  

Car shop wants t o  d i s c u s s  r e p a i r s ,  r e f e r r e d  t o  c h i e f  d i s p r .  

D i sp r  checked w i t h  C - r e l o c a t i o n  of t r a i n s  and when l o c a l  
w i l l  be r e a d y .  

D i sp r  c a l l e d  t r a i n  on r a d i o ,  asked l o c a t i o n  of  a n o t h e r  t r a i n .  

T r a i n  c a l l e d  d i s p r  on r a d i o ,  r e p o r t e d  broken t r a i n  l i n e .  
D i sp r  makes message r e  same, g e t t i n g  c a r  number. 

Someone s a y s  t o  t e l l  B - h i s  check i s  h e r e .  

B - on r a d i o  a s k s  s w i t c h  be  thrown f o r  him. 



schedu led  f o r  t h e  busy p a r t  o f  t h e  d a y ,  w i t h  a  p r i n c i p a l  d u t y  o f  

keeping  up w i t h  developments  a t  two CTC boa rds  and r e l i e v i n g  t h e  

t r a i n  d i s p a t c h e r s  a s  r e q u i r e d .  T h i s  p r a c t i c e  p e r m i t t e d  r e l i e f  

b r e a k s  and l u n c h  b reaks  f o r  t h o s e  two d i s p a t c h e r s .  Such a n  a r r a n g e -  

ment is r a r e ,  however,  and would b e  c o s t l y  i n  a  l a r g e  o f f i c e .  

5 .3  STRESS 

5 .3 .1  R e s p o n s i b i l i t y  and L i a b i l i t y  

The t r a i n  d i s p a t c h e r  i s  r e s p o n s i b l e  f o r  t h e  s a f e  and e f f i c i e n t  

movement o f  t r a i n s .  F a i l u r e  t o  do h i s  job p r o p e r l y  c a n  r e s u l t  i n  

d e l a y s  i n  d e l i v e r y  o f  goods ,  damage, s p o i l a g e  o r  d e s t r u c t i o n  o f  

p e r i s h a b l e  goods,  damage o r  d e s t r u c t i o n  o f  r a i l r o a d  equipment and 

p r o p e r t y ,  and even human i n j u r i e s  and l o s s  of  l i v e s .  Such even- 

t u a l i t i e s  a r e  c o s t l y  (and c o u l d  be  d i s a s t r o u s )  t o  t h e  c a r r i e r ,  and 

t h e  accompanying p e n a l t i e s  a r e  c o r r e s p o n d i n g l y  s e v e r e .  So t h e  

t r a i n  d i s p a t c h e r  goes abou t  h i s  complex job aware t h a t  a  s l i p u p - -  

a  bad d e c i s i o n ,  a  broken r u l e ,  e t c . - - c a n  have d i r e  consequences  

b o t h  f o r  h imse l f  and o t h e r s .  Even i f  h i s  m i s t a k e  does  n o t  c a u s e  

g r e a t  damage o r  d e a t h s ,  he  i s  s u b j e c t  t o  l o s s  o f  h i s  j ob .  

5 .3 .2  O p e r a t i o n a l  F a c t o r s  

U n f o r t u n a t e l y ,  t h e  i n t e r e s t s  of  b u s i n e s s  and s a f e t y  a r e  n o t  

always compa t ib l e .  Delays i n c u r r e d  because  o f  e x c e s s i v e  c a u t i o n  

on t h e  p a r t  o f  t h e  d i s p a t c h e r  c a u s e  d e l a y s  i n  d e l i v e r y  o f  goods t o  

cus tomers .  Fu r the rmore ,  d e l a y s  i n c r e a s e  t h e  r i s k s  o f  s p o i l a g e  o f  

p e r i s h a x y e s ,  l o s s  o f  l a d i n g  th rough  p i l f e r a g e ,  and damage th rough  

vandal i sm.  On t h e  o t h e r  hand,  a c c i d e n t s ,  l o s s e s  and damage 

r e s u l t i n g  from t h e  b r e a k i n g  o f  r u l e s  t o  speed  up d e l i v e r i e s  a r e  

a l s o  h a z a r d s  f a c e d  by t h e  t r a i n  d i s p a t c h e r ;  s o  t h a t  he  o f t e n  must 

choose between e q u a l l y  u n d e s i r a b l e  a l t e r n a t i v e s  i n  dec i s ion -mak ing .  

Claims a r e  o f t e n  hea rd  t h a t  s u p e r v i s o r y  p r e s s u r e  i s  n o t  always i n  

t h e  i n t e r e s t s  o f  s a f e t y .  

Many o f  t h e  d a i l y  d e c i s i o n s  made by , t r a i n  d i s p a t c h e r s  i n v o l v e  

such  c o n f l i c t s .  And t h e  d e c i s i o n s  must be made a lmos t  i n s t a n t a n -  

e o u s l y - - t h e r e  i s  no t ime  f o r  d e l i b e r a t i o n ,  f o r  c a r e f u l  weighing  o f  



a l t e r n a t i v e s .  The o p e r a t i n g  r u l e s  and o t h e r  documents p rov ided  

f o r  guidance  a r e  o f t e n  d i f f i c u l t  t o  u n d e r s t a n d .  They may be p o o r l y  

worded, p o o r l y  o r g a n i z e d ,  ambiguous, and even  c o n f l i c t i n g .  The 

N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board has  u rged  t h e  F e d e r a l  R a i l r o a d  

A d m i n i s t r a t i o n  t o  a t t e m p t  t o  improve and s t a n d a r d i z e  r a i l r o a d  

o p e r a t i n g  r u l e s  (NTSB, 1971) ,  and t h e  FRA h a s  commenced a  program 

w i t h  t h e s e  o b j e c t i v e s .  (See Appendices B - P f o r  t y p i c a l  r u l e s  r e l a t i n g

t o  d i s p a t c h i n g  f u n c t i o n s . )  

Most p e o p l e  f a c e d  w i t h  t h e  n e c e s s i t y  o f  making f r e q u e n t ,  

q u i c k ,  u n s a t i s f a c t o r y  d e c i s i o n s  w i t h  s e v e r e  p e n a l t i e s  f o r  m i s t a k e s  

become t e n s e  and anx ious .  So t h e  b a s i c  n a t u r e  of  t h e  t r a i n  d i s -  

p a t c h e r ' s  job  i s  s t r e s s f u l .  

5 .3 .3  Requirement f o r  Memory 

D e s p i t e  t h e  d i s p l a y  b o a r d s ,  t r a i n  s h e e t s ,  t r a i n  o r d e r  books,  

t r a i n  c o n s i s t  r e p o r t s  and o t h e r  r e f e r e n c e  m a t e r i a l s ,  t h e  t r a i n  

d i s p a t c h e r  must r e l y  h e a v i l y  on h i s  memory t o  m a i n t a i n  an  u p - t o -  

d a t e  comprehension of t h e  s t a t u s  o f  h i s  o p e r a t i o n  ( s e e  S e c t i o n  

5 . 5 . 2 ) .  F o r g e t t i n g  i s  a  human c h a r a c t e r i s t i c ,  and i t  i s  aggrava ted  

when t h e  m a t e r i a l  t o  remember i s  d e t a i l e d  and complex. The t r a i n  

d i s p a t c h e r  adds  t o  h i s  job t e n s i o n  by h i s  c o n t i n u a l  awareness  o f  

t h e  consequences t h a t  c o u l d  ensue  from f o r g e t t i n g  a  c r i t i c a l  

d e t a i l .  

5 .3 .4  Envi ronmenta l  F a c t o r s  

The n a t u r e  o f  t h e  working environment  ( s e e  Chapter  3) u s u a l l y  

c o n t r i b u t e s  t o  t h e  s t r e s s  o f  t h e  t r a i n  d i s p a t c h e r ' s  job .  Crowded, 

n o i s y ,  uncomfor t ab le  working q u a r t e r s ,  f r e q u e n t  i n t e r r u p t i o n s ,  

numerous s i g h t s  and sounds competing f o r  a t t e n t i o n - - a l l  t h e s e  con-  

d i t i o n s  m i l i t a t e  a g a i n s t  t h o u g h t f u l  assembly and a n a l y s i s  o f  

d a t a ,  a r r i v i n g  a t  c r i t i c a l  d e c i s i o n s ,  and a c t i n g  on t h e  d e c i s i o n s .  

Th i s  i n c o m p a t i b i l i t y  o f  t h e  job environment  w i t h  t h e  job demands 

s e r v e s  t o  add t o  t h e  t e n s i o n s  and a n x i e t i e s  expe r i enced  by t h e  

d i s p a t c h e r .  

 



5.3 .5  Medical  Consequences 

The c o n t i n u a l  p s y c h o l o g i c a l  s t r e s s e s  of t h e  job  may have 

s e r i o u s  a d v e r s e  e f f e c t s  on t h e  h e a l t h  o f  t r a i n  d i s p a t c h e r s .  

S t a t i s t i c a l  summaries of t h e  medica l  problems of t r a i n  d i s p a t c h e r s  

a r e  r a r e ,  and it i s  d i f f i c u l t  t o  e v a l u a t e  t h o s e  t h a t  do  e x i s t  

because  o f  t h e  s m a l l  numbers sampled.  The f o l l o w i n g  summary i s  

d e r i v e d  from d a t a  p rov ided  by t h e  American T r a i n  D i s p a t c h e r s  

A s s o c i a t i o n .  

I n  1929-30,  a  ten-month  s t u d y  of  t h e  menta l  h e a l t h  and p h y s i -  

c a l  h e a l t h  of  165 t r a i n  d i s p a t c h e r s  l e d  t o  some d i s t u r b i n g  c o n c l u -  

s i o n s .  A s  a  group,  t r a i n  d i s p a t c h e r s  showed a n  e x c e p t i o n a l l y  h i g h  

i n c i d e n c e  o f  o p t i c a l  nystagmus ( a  jumping of t h e  eyes  t h a t  r e f l e c t s  

f a t i g u e ,  a t t r i b u t e d  t o  f r e q u e n t  s cann ing  of  t r a i n  s h e e t s ) ,  d e a f n e s s  

( a t t r i b u t e d  t o  t h e  then-common u s e  of  headphones) ,  d i s e a s e s  i n -  

v o l v i n g  t h e  h e a r t ,  b lood  v e s s e l s  and k idneys ,  and a  group o f  

symptoms u s u a l l y  a s s o c i a t e d  w i t h  n e u r o s e s  and a n x i e t y  s t a t e s .  The 

ave rage  age  a t  d e a t h  was 50 y e a r s ,  w i t h  a n  e x c e p t i o n a l l y  h i g h  r a t e  

of d e a t h s  due t o  c a r d i o v a s c u l a r  d i s e a s e .  These c o n d i t i o n s  were 

a t t r i b u t e d  t o  " . . . t h e  s t r e s s  and s t r a i n  i n c i d e n t  t o  t h e  r a t e  a t  

which some t r a i n  d i s p a t c h e r s  a r e  c a l l e d  upon t o  per form t h e i r  

d u t i e s . "  Although t h i s  s t u d y  was conducted  ove r  f o r t y  y e a r s  ago ,  

working c o n d i t i o n s  a t  many p o s i t i o n s  have changed l i t t l e .  T r a i n  

s h e e t s  a r e  s t i l l  i n  u s e ,  a l t h o u g h  t h e y  a r e  now g e n e r a l l y  p r i n t e d  

on g r e e n  o r  b u f f  paper  t o  r educe  e y e s t r a i n  due  t o  g l a r e .  Speakers  

have been s u b s t i t u t e d  f o r  earphones  ( a l t h o u g h  we have n o t e d  a  

r e t u r n  t o  earphones  i n  t h e  new DGRG sys tem,  S e c t i o n  3 . 3 . 4 ) .  

Perhaps  t r a f f i c  volume has  d e c r e a s e d  o v e r a l l ,  b u t  c o n s o l i d a t i o n  

and c e n t r a l i z a t i o n  have i n c r e a s e d  t h e  workload f o r  many d i s p a t c h e r s ,  

and t h e  g e n e r a l  i n c r e a s e  i n  speed  and l e n g t h  of t r a i n s  has  n o t  made 

dec i s ion -mak ing  any e a s i e r  f o r  d i s p a t c h e r s  today .  

L a t e r  s e t s  of d a t a  (1941-1950 and 1951-1955) showed a  median 

age  a t  d e a t h  o f  abou t  57 f o r  t r a i n  d i s p a t c h e r s ,  a s  compared t o  a  

median o f  65 f o r  t h e  g e n e r a l  p o p u l a t i o n  o f  w h i t e  males ove r  age 25. 

About h a l f  o f  t h e  d e a t h s  o f  t r a i n  d i s p a t c h e r s  i n  t h e  l a t t e r  sample 

were a t t r i b u t e d  t o  h e a r t  d i s e a s e  and a n o t h e r  20 p e r c e n t  i nvo lved  

blood v e s s e l s .  



In a five-year follow-up study of coronary heart disease (CHD) 

among railroad workers, the investigators found an exceptionally 

high incidence of cigarette smoking among the train dispatchers 

and an excessive number of deaths from CHD (Taylor et al., 1970). 

The number of cases is too small to have statistical significance, 

but the figures are consistent with the findings of the earlier 

studies. 

These studies, the complaints heard during our present survey, 

and our observations all cause us to conclude that the stress 

associated with the performance of train dispatching duties as 

they are now carried out is real, severe and potentially 

damaging to the physical and mental health of the dispatchers. 

The 1930 analysis concluded that "... the high percentage of 
mental disorders, including anxiety states and fatigue, are parti- 

cularly prone to mental lapse favoring errors in the movement of 

trains." This potential appears to persist today and must be given 

attention in any program on railroad safety. 

5.4 PRESENTATION OF INFORMATION 

5.4.1 Basic Aids 

The train dispatcher must base most of his decisions on a 

prediction of the dynamic status of his territory at the time his 

decision becomes effective. The effectiveness of his decisions, 

especially the safety of the operation, depends on the timeliness, 

accuracy and accessibility of the data furnished him and his skill 

in locating, integrating, and extrapolating the data. 

To assure timeliness, as much information as possible is 

prepared in advance in the form of rules, timetables, bulletins 

and the like. A major reason for all of the communications aids 

is to permit information on progress and on changes to reach the 

dispatcher with a minimum of delay. 

To assure accuracy of information, elaborate, repetitive 

checking procedures have been established for communicating train 

orders and clearances. CTC boards have built-in checks, such as 

out-of-correspondence lights. 



To a s s u r e  a c c e s s i b i l i t y  o f  d a t a ,  t r a i n  o r d e r s  a r e  numbered 

c o n s e c u t i v e l y  and l i n e d  o u t  when t h e y  e x p i r e .  

Some p r o v i s i o n s  a r e  made t o  h e l p  t h e  t r a i n  d i s p a t c h e r  o r g a n i z e  

h i s  i n f o r m a t i o n  i n t o  a  p i c t o r i a l  r e p r e s e n t a t i o n  o f  . the  c u r r e n t  

s t a t u s  of  h i s  t e r r i t o r y .  S e c t i o n s  o f  t h e  t r a i n  s h e e t  a r e  a r r anged  

w i t h  a  p r i n t e d  l i s t  o f  s t a t i o n s  on t h e  r o u t e ,  i n  g e o g r a p h i c a l  

o r d e r ,  w i t h  a  s e p a r a t e  column f o r  d a t a  on each  i n d i v i d u a l  t r a i n  

and w i t h  s p a c e  f o r  t h e  o r d e r l y  e n t r y  o f  t h e  t ime  a t  which each  

t r a i n  p a s s e s  each s t a t i o n .  CTC boa rds  always i n c l u d e  a  schemat i c  

d iagram o f  t h e  t r a c k a g e  under  c o n t r o l ,  w i t h  occupancy l i g h t s  show- 

i n g  t h e  l a s t - s e n s e d  p o s i t i o n  of  each  t r a i n  i n  t h e  sys tem.  CTC 

g r a p h s ,  when marked by t h e  d i s p a t c h e r ,  g i v e  a  c o n c i s e  p i c t u r e  of  

c u r r e n t  s t a t u s  of  t r a f f i c  and how i t  has  moved i n  t h e  p a s t .  

R e l a t i v e l y  few a i d s  a r e  p rov ided  t o  a s s i s t  t h e  t r a i n  d i s -  

p a t c h e r  i n  p r e d i c t i o n  o f  f u t u r e  s t a t u s  o f  h i s  t e r r i t o r y .  He c a n  

deduce f u t u r e  c o n d i t i o n s  from t h e  d a t a  e n t e r e d  i n  t h e  t r a i n  o r d e r  

books. CTC i n d i c a t o r s  show some of  t h e  p r o v i s i o n s  he has  made f o r  

r o u t i n g  t r a i n s  i n  t h e  immediate f u t u r e .  And he c a n  u s e  h i s  com- 

mun ica t ions  t o  a sk  o t h e r  peop le  i n  t h e  sys tem f o r  p r e d i c t i o n s .  I n  

g e n e r a l ,  however,  t h e  t r a i n  d i s p a t c h e r  must c r e a t e  and e x e r c i s e  

h i s  own menta l  model o f  t h e  s t a t u s  of h i s  sys t em,  p r e s e n t  and 

f u t u r e ,  t o  d e t e r m i n e  what a c t i o n s  a r e  r e q u i r e d  t o  m a i n t a i n  a  s a f e  

and e f f i c i e n t  f low o f  t r a f f i c .  

5 . 4 . 2  Inadequac ie s  i n  Aids 

The p r i n c i p a l  weaknesses i n  t h e  t r a i n  d i s p a t c h e r ' s  a i d s  a r e  

t h e  l a c k  o f  t i m e l i n e s s  and t h e  l a c k  o f  o r g a n i z a t i o n  o f  t h e  d a t a .  

The l a t e s t  i n f o r m a t i o n  t h a t  a  t r a i n  d i s p a t c h e r  normal ly  h a s  on t h e  

l o c a t i o n  o f  any t r a i n  i n  h i s  t e r r i t o r y  i s  t h e  t i m e  a t  which i t  

passed  t h e  l a s t  r e p o r t i n g  p o i n t  o r  s t a t i o n  ( t r a i n ,  o r  OS, r e p o r t ) .  

The d i s p a t c h e r  u s u a l l y  r e c e i v e s  t h i s  i n f o r m a t i o n  a s  a  phone r e p o r t  

from a n  o p e r a t o r  a t  t h e  f i e l d  l o c a t i o n  o r  a s  t h e  i l l u m i n a t i o n  o f  a  

t r a c k  occupancy l i g h t  on t h e  CTC board .  I n  e i t h e r  c a s e ,  he must 

immediately e n t e r  t h e  t ime  manually on h i s  t r a i n  s h e e t .  Communica- 

t i o n s  d i f f i c u l t i e s  c a n  cause  d e l a y s  i n  t h e  t r a n s m i t t a l  o f  OS 

r e p o r t s  by phone. I f  t h e  t r a i n  d i s p a t c h e r  i s  v e r y  busy ,  he may 

. 



sometimes miss a change on his CTC board. In spite of these pos- 

sibilities, train sheets are generally accurate and up-to-date. 

Affecting timeliness to a greater extent is the lack of rou- 

tine progress or status reporting from trains between OS points. 

If a train is slow, or stopped, in a long block, the dispatcher 

has no knowledge of its exact location, nor of its probable arrival 

time at the next OS point. Multiply this uncertainty by the 

number of trains in the system at one time, and you can appreciate 

the lack of precision in the information the dispatcher may have 

on which to base his extrapolations. Of course, he can call trains 

by radio if he notes an undue delay, but many times radio communica 

tion is uncertain, due to terrain (train in cuts or tunnels) or to 

malfunctioning equipment. Furthermore, the train crews may be 

attending to some train malfunction and may not be available to 

respond to the dispatcher's call. 

The organization of information at a train-order position is 

far from ideal. To determine current status, the dispatcher must 

scan one or two train sheets, with the information relevant to his 

problem possibly scattered over several locations on the sheet. 

In addition,he must review special permits (these may be on the 

train sheet, on separate forms, in a train order book, in his 

memory or notes, or in combinations of these locations). To 

predict future status he must mentally estimate speeds, check pro- 

visions of train orders, check bulletins and notices, check or 

remember timetable provisions, and integrate all of this informa- 

tion. 

The CTC board integrates some status information and displays 

it on a schematic layout of the system. However, the dispatcher 

must still integrate the block-occupancy data on the board with 

train identification on the train sheet to be sure which train has 

caused the indicator to illuminate. The CTC graph, when available, 

can give a much better picture of status if the dispatcher keeps 

it current by drawing in and labelling the connecting lines 

representing trains. 



None o f  t h e s e  a i d s  g i v e  t h e  d i s p a t c h e r  much i n f o r m a t i o n  on 

f u t u r e  s t a t u s .  Some o f  t h e  b e t t e r  CTC boa rds  now i l l u m i n a t e  t h e  

e s t a b l i s h e d  r o u t i n g  s o  t h a t  t h e  d i s p a t c h e r  c a n  s e e  where a  p a r t i -  

c u l a r  t r a i n  i s  headed.  Beyond t h a t ,  t h e  d i s p a t c h e r  must r e l y  on 

h i s  i m a g i n a t i o n  t o  p i c t u r e  t h e  f u t u r e  s i t u a t i o n  and t o  g u i d e  h i s  

i s s u a n c e  o f  o r d e r s  and p e r m i t s .  

5 . 4 . 3  Trends Toward Improvements 

R a i l r o a d s  a r e  c o n t i n u a l l y  e x p l o i t i n g  new t echno logy ,  and many 

developments  p r o v i d e  h e l p  t o  t h e  t r a i n  d i s p a t c h e r .  

Improvements i n  r a d i o  communications p e r m i t  t h e  d i s p a t c h e r  t o  

r e c e i v e  and send more i n f o r m a t i o n ,  between more l o c a t i o n s ,  more 

r a p i d l y  and c l e a r l y .  One p l a n  f o r  e x t e n d i n g  and expanding t h e  

u s e  of  r a d i o  communications h a s  been proposed by Bakeman (1972).  

E s s e n t i a l l y ,  he would r e l y  c o m p l e t e l y  on formal  r a d i o  c l e a r a n c e s  

d i r e c t l y  t o  t r a i n  crews a t  s u c c e s s i v e  c o n t r o l  p o i n t s ,  s i m i l a r  t o  

a i r  t r a f f i c  c o n t r o l  o p e r a t i o n s .  F r o n t  and r e a r  markers  f o r  each  

t r a i n  would be  manual ly  advanced on a  magnet ic  s t a t u s  d i s p l a y  o f  

t h e  t r a c k a g e ,  and a  magnet ic  t a p e  r e c o r d  o f  a l l  r a d i o  t r a n s a c t i o n s  

would be ma in ta ined .  T h i s  p r o p o s a l  would r e l i e v e  t h e  d i s p a t c h e r  

o f  t h e  n e c e s s i t y  t o  m a i n t a i n  t r a i n  s h e e t s  and t r a i n  o r d e r  books,  

l e a v i n g  him f r e e  t o  c o n c e n t r a t e  on t h e  a c t u a l  movement o f  t r a f f i c .  

S e v e r a l  s i m i l a r  sys tems have been s u c c e s s f u l l y  p u t  i n t o  o p e r a t i o n  

on a  s m a l l  s c a l e .  Of c o u r s e ,  main tenance  o f  r a d i o  equipment and 

s t r i c t  obse rvance  of r a d i o  communications p rocedure  a r e  of pr imary  

importance i n  such  sys tems.  

A number of t e c h n i q u e s  have been proposed o r  developed f o r  
a u t o m a t i c a l l y  i d e n t i f y i n g  t r a i n s  a t  OS p o i n t s .  Some d e v i c e s  r e a d  

a  code from t h e  p a s s i n g  t r a i n  and r a d i o  t h e  i n f o r m a t i o n  a l o n g  w i t h  

s e n s o r - p o i n t  i d e n t i f i c a t i o n  t o  a  c e n t r a l  d a t a  c o l l e c t i o n  p o i n t .  
Another  approach  i s  f o r  t h e  t r a i n  t o  s e n s e  a  l o c a t o r  o r  beacon i n t e r -  

r e g a t o r  a s  it p a s s e s  and f o r  t h e  t r a i n  t o  r e l a y  p o s i t i o n a l  informa-  

t i o n  v i a  i t s  r a d i o .  I n  e i t h e r  c a s e ,  t h e  u l t i m a t e  advantage  t o  t h e  

d i s p a t c h e r  i s  t h a t  t h e  OS t ime  i s  a u t o m a t i c a l l y  combined w i t h  t r a i n  

i d e n t i t y ,  r e l i e v i n g  him of  t h a t  f r e q u e n t ,  t ime-consuming f u n c t i o n .  



We have already noted the trend toward the use of computers 

to automate train dispatching functions (Section 3.3.4). Systems 

now in being simplify route selection, maintain OS records auto- 

matically, search for, retrieve and display information on demand, 

and prepare reports. One system eliminates train sheets. Another, 

in development, will eliminate both train sheets and train orders, 

providing a display in each locomotive cab that shows current 

clearance data. Complete automation of train dispatching is a 

possibility, although we have no knowledge of any such systems 

under development. 

5.5 SUMMARY 

The principal problem affecting the job of train dispatcher 

today is the continual stress associated with controlling train 

movements safely and efficiently. The degree of responsibility, 

the conflict between the interests of safety and good business, 

the complexity of the operation, and the frequency of occurrence 

of operational problems keep the dispatcher at an undesirable 

level of tension and anxiety throughout his work period. This 

situation is often aggravated by inadequacies in the availability 

and organization of information, malfunctions and delays in com- 

munications, crowded, noisy, uncomfortable and distracting working 

conditions, the burden of unnecessary duties (particularly paper- 

work), excessive workload, and conflicting pressures from super- 

iors. 

There is some indication that the stresses of the train dis- 

patcher's job are injurious to his physical and mental health, and 

therefore also incompatible with operational safety. More informa- 

tion is needed on this critical aspect of the job. 

Two areas where modern technology can be applied to relieve 

the train dispatcher's job stresses are in the increase in detail 

and timeliness of status information and in the reduction of paper- 

work. Much has already been accomplished in these areas. However, 

such developments are slow and costly, and we can not expect any 

widespread changes in the nature of the train dispatcher's job in 

the near future. In the meantime, continuation of the trends 



toward sound-shielding, air-conditioning, and separating dispatcher 

positions, simplifying necessary paperwork, eliminating unnecessary 

paperwork and improving and maintaining communications facilities 

will help reduce job stresses, improve the effectiveness of the 

dispatcher's job performance, and promote operational safety. 



The pu rpose  of  d e v e l o p i n g  t h i s  d e t a i l e d  accoun t  o f  t h e  job  o f  

t r a i n  d i s p a t c h e r  i s  t o  assemble  a  d a t a  b a s e  a s  gu idance  f o r  t h e  

d e t e r m i n a t i o n  of needs  f o r  s t a n d a r d i z a t i o n  and r e g u l a t i o n  i n  t h e  

i n t e r e s t  o f  s a f e t y .  Some of  t h e  p r o d u c t s  t o  be d e r i v e d  from t h i s  

i n f o r m a t i o n  a r e  b a s i c  p h y s i c a l  and p s y c h o l o g i c a l  a t t r i b u t e s  c o n -  

s o n a n t  w i t h  s a f e  t r a i n  d i s p a t c h i n g ,  b a s i c  job  knowledge and s k i l l s  

n e c e s s a r y  f o r  e f f e c t i v e  job  pe r fo rmance ,  means f o r  e v a l u a t i n g  job 

p r o f i c i e n c y ,  means f o r  s e l e c t i n g  p o t e n t i a l l y  s u c c e s s f u l  t r a i n  

d i s p a t c h e r s ,  and t h e  b a s i c  t r a i n i n g  r e q u i r e d  t o  q u a l i f y  a  c a n d i -  

d a t e  t o  assume t h e  d u t i e s  of  a  t r a i n  d i s p a t c h e r .  I n  o t h e r  words,  

we a r e  l o o k i n g  f o r  answers  t o  t h e  f o l l o w i n g  q u e s t i o n s :  What k i n d  

o f  p e r s o n ,  p h y s i c a l l y  and p s y c h o l o g i c a l l y ,  makes a  good t r a i n  

d i s p a t c h e r ?  What s k i l l s  and knowledge does  he  need t o  pe r fo rm 

t h e  job?  How c a n  we t e s t  whether  a  p e r s o n  p o s s e s s e s  t h e s e  q u a l i -  

f i c a t i o n s ?  How c a n  we s e l e c t  c a n d i d a t e s  most l i k e l y  t o  make good 

t r a i n  d i s p a t c h e r s ?  How c a n  we b e s t  t r a i n  them? 

T h i s  r e p o r t  p r o v i d e s  raw d a t a  f o r  d e t e r m i n i n g  answers  t o  

t h e s e  q u e s t i o n s - - n o t  t h e  answers .  However, t o  p r o v i d e  a  framework 

f o r  t h e  d e r i v a t i o n  of  s e l e c t i o n ,  t r a i n i n g . ,  per formance  and t e s t i n g  

c r i t e r i a ,  we s h a l l  make some t e n t a t i v e  hypo theses  based  on t h e  

p r e s e n t  s t u d y .  

6 . 1  PHYSICAL ATTRIBUTES 

6 . 1 . 1  Genera l  A t t r i b u t e s  

An e a r l i e r  r e p o r t  i n  t h i s  p r o j e c t  (Devoe, e t .  a l . ,  1972) 

i n c l u d e d  t r a i n  d i s p a t c h e r s  i n  a  c a t e g o r y  c h a r a c t e r s i z e d  a s  c r i t i c a l  

w i t h  r e g a r d  t o  s a f e t y  haza rd  p o t e n t i a l ,  b u t  minimal  w i t h  r e g a r d  

t o  p h y s i c a l  demands and exposu re  t o  wea the r .  

The t r a i n  d i s p a t c h e r  i s  n o t  r e q u i r e d  t o  per form heavy p h y s i c a l  

l a b o r  and i s  n o t  exposed t o  ex t r emes  o f  wea the r  and t e r r a i n .  Many 

p h y s i c a l  d i s a b i l i t i e s  can  be t o l e r a t e d  s i n c e  t h e  job  is s e d e n t a r y .  

Normal v i s i o n  i s  r e q u i r e d  f o r  r e a d i n g ,  w r i t i n g ,  and m o n i t o r i n g  t h e  



CTC board ,  b u t  d e f i c i e n c i e s  a r e  t o l e r a b l e  p rov ided  t h e y  c a n  be 

c o r r e c t e d  a r t i f i c i a l l y  ( a s  w i t h  e y e g l a s s e s ) .  Acute h e a r i n g  i s  

n e c e s s a r y ,  e s p e c i a l l y  because  o f  t h e  poor  q u a l i t y  o f  communica- 

t i o n s  systems i n  many o p e r a t i o n s .  F u r t h e r  s t u d y  i s  needed t o  

de te rmine  whether  h e a r i n g  a i d s  a r e  a d e q u a t e  t o  overcome h e a r i n g  

d e f i c i e n c i e s  when phone and r a d i o  messages a r e  d e t e r i o r a t e d .  

6 .1 .2  S p e c i a l  P r e c a u t i o n s  

Our r ev iew o f  t h e  impact  o f  job s t r e s s e s  on t h e  t r a i n  d i s -  

p a t c h e r ' s  h e a l t h  ( S e c t i o n  5 .4 .5)  s u g g e s t e d  t h a t  t r a i n  d i s p a t c h e r s  

a s  a  group,  t e n d  t o  d i e  younger  t h a n  t h e  g e n e r a l  p o p u l a t i o n  i n  

t h e i r  age  group,  w i t h  t h e  p r i n c i p a l  c a u s e s  o f  d e a t h  be ing  c o r o n a r y  

h e a r t  d i s e a s e  and c e r e b r o v a s c u l a r  d i s o r d e r s .  Compla in ts  o f  u l c e r s  

and o t h e r  d i s a b i l i t i e s  a s s o c i a t e d  w i t h  a n x i e t y  s t a t e s  and f a t i g u e  

a r e  f r e q u e n t  among t r a i n  d i s p a t c h e r s .  Although more r e s e a r c h  i s  

needed t o  s u b s t a n t i a t e  t h e s e  f i n d i n g s  s t a t i s t i c a l l y ,  c e r t a i n  

p r e c a u t i o n s  a r e  i n d i c a t e d  i n  t h e  p h y s i c a l  e v a l u a t i o n  f o r  s e l e c t i o n  

and mon i to r ing  o f  t r a i n  d i s p a t c h e r s .  

Pe r sons  w i t h  a  h i s t o r y  o f  c a r d i o v a s c u l a r  problems o r  psycho- 

somat ic  d i s o r d e r s  shou ld  n o t  be s e l e c t e d  f o r  work a s  t r a i n  d i s -  

p a t c h e r s .  Although t h e s e  p e o p l e  might  f u n c t i o n  e f f e c t i v e l y ,  t h e  

chances  a r e  h i g h  t h a t  t h e  s t r e s s e s  o f  t h e  job  would a g g r a v a t e  

t h e i r  c o n d i t i o n s  and ,  i n  t h e  l o n g  r u n ,  would be d e t r i m e n t a l  t o  

t h e i r  w e l l - b e i n g .  

I n  s p i t e  o f  t h e  minimal r equ i remen t  f o r  p h y s i c a l  l a b o r ,  t h e  

job of  t h e  t r a i n  d i s p a t c h e r  i s  f a t i g u i n g .  To t h e  e x t e n t  p o s s i b l e ,  

d i s p a t c h e r  c a n d i d a t e s  shou ld  be  s c r e e n e d  f o r  s u s c e p t i b i l i t y  t o  

f a t i g u e .  Before  c l e a r c u t  p h y s i c a l  c r i t e r i a  f o r  s t r e s s  t o l e r a n c e  

can  be  e s t a b l i s h e d ,  however,  r e s e a r c h  i s  needed on t h e  r e l a t i o n -  

s h i p  between g e n e r a l  h e a l t h  and t o l e r a n c e  of f a t i g u e  a s  w e l l  a s  on 

t h e  r e l a t i o n s h i p  between workload and f a t i g u e .  

6 . 1 . 3  C u r r e n t  P r a c t i c e s  

The o n l y  p h y s i c a l  r e q u i r e m e n t s  f o r  t h e  job  of t r a i n  d i s p a t c h e r  

t h a t  we found i n  o u r  su rvey  a r e  d e s c r i b e d  i n  t h e  f o l l o w i n g  e x c e r p t  



from one carrier's operating rules. 

"No person defective in vision, color perception or 

hearing shall be employed in any branch of the service 

involving train or yard movements. Designated employees 

must pass an examination as to their vision, color per- 

ception and hearing, and will be re-examined as may be 

deemed necessary." 

With some carriers, unless he becomes involved in circumstances 

which might cast doubt as to his current physical condition or it 

is suspected that sub-standard performance or excessive absence 

may be a result of a physical problem, the dispatcher may never 

be re-examined. 

6.2 PSYCHOLOGICAL ATTRIBUTES 

6.2.1 General Mental Health 

We have already characterized the job of train dispatcher as 

psychologically stressful (Section 5.4). It would be highly 

undesirable to assign persons with a history of neurotic or 

psychotic disorders to train dispatching. Not only would the risk 

be high that, under stress, their ability to make quick, sound 

decisions would deteriorate, but also the chances of their prob- 

lems recurring would be increased by the nature of the job. It 

is therefore in the best interests of both safety and employee 

welfare to screen out applicants known to have nervous disorders. 

A more difficult problem is the development of nervous con- 

ditions in an initially healthy perSon because of the stresses of 

the job. The value to the employer of the employee's training and 

experience must be weighed against the risks of deteriorating job 

performance, and the employee's job security against the risks to 

his health and well-being. 

No scheduling of physical and psychiatric screening is known 

that can track the general mental health of a dispatcher and 

identify that point where it is in the best interests of the 

employer and the employee to relieve him of the stresses of train 



dispatching. Research toward such a capability would be a highly 

desirable project. 

6.2.2 Aptitudes 

In many fields persons most likely to be successful in a 

particular job can be identified through testing of aptitude--the 

capacity to acquire proficiency through training and experience. 

Aptitudes differ from proficiency in that aptitudes can be measured 
before a person has had training and experience on a job, whereas 

proficiency is the measure of the job knowledge and skills 

achieved as a result of training and experience. For example, an 

aptitude test might show that the examinee is good at solving 

puzzles involving prediction of future positions of moving objects; 

a proficiency test would show how well the examinee can plan and 

execute a train meet. Because aptitudes can be tested before 

training, aptitude tests can help select those candidates most 

likely to succeed in a job and screen out those least likely to 

succeed. 

The development of a valid and reliable battery of aptitude 

tests for any job requires considerable study and pretesting. No 

such instrument is known to exist for train dispatchers and it is 

recommended that one be developed. The following discussion is 

offered as a takeoff point for further research. 

General Intelligence. Many standardized tests of general 

intelligence exist today. The more successful tests are heavily 

weighted in favor of verbal skills. Because of the verbal nature 

of much of a train dispatcher's work (transmission and receipt of 

oral communications, maintenance of numerous written records and 

reports, requirements for knowledge of written rules, bulletins 

and notices), intelligence tests should be screened for applicabil- 

ity to prediction of job success. It is predicted that an IQ 

somewhat above normal will be found to be a requirement for train 

dispatchers. 

Spatial and Temporal Visualization. A train dispatcher must 

be able to create some kind of mental model of his territory in 



space  and t i m e  and t o  p r e d i c t  i t s  f u t u r e  c o n f i g u r a t i o n .  T e s t s  o f  

s p a t i a l  and tempora l  v i s u a l i z a t i o n  shou ld  be  c o n s i d e r e d  a s  l i k e l y  

c a n d i d a t e s  f o r  p r e d i c t o r s  of  t r a i n  d i s p a t c h i n g  per formance .  

Short-Term and Long-Term Memory. Rega rd le s s  of  t h e  a v a i l a b i l -  

i t y  of t r a i n  s h e e t s ,  t r a i n  o r d e r  books ,  CTC d i s p l a y s ,  b u l l e t i n s  

and o t h e r  a i d s ,  t h e  t r a i n  d i s p a t c h e r  must r e l y  on h i s  memory i n  

making d e c i s i o n s .  Some o f  t h e  i n f o r m a t i o n  he needs  i s  n o t  on 

r e c o r d  anywhere, and he  u s u a l l y  does  n o t  have enough t i m e  t o  s c r e e n  

t h e  a v a i l a b l e  i n f o r m a t i o n  when under  p r e s s u r e .  He needs  s h o r t - t e r m  

memory t o  check  t h e  c u r r e n t  s t a t u s  of  h i s  sys t em,  such  a s  t h e  

p r o b a b l e  l o c a t i o n  o f  t r a i n s ,  work c rews ,  r a i l  c a r s ,  p e o p l e  w a i t i n g  

f o r  o r d e r s ,  and p lanned meets .  Long-term memory i s  needed t o  

r e c a l l  a p p l i c a b l e  r u l e s ,  t i m e t a b l e  o r d e r s ,  s p e c i a l  n o t i c e s  and t h e  

l i k e ;  t h e  n a t u r e  of t h e  t e r r i t o r y ,  i n c l u d i n g  g r a d e s ,  c u r v e s ,  c u t s ,  

t u n n e l s ,  l o c a t i o n  and l e n g t h  o f  s i d i n g s ,  and s i g n a l  sys t ems ;  p e r -  

formance c h a r a c t e r i s t i c s  of  v a r i o u s  locomot ives ;  d imens ions  and 

we igh t s  o f  v a r i o u s  c a r s ,  and a l l  o f  t h e  o t h e r  f a c t o r s  d e t e r m i n i n g  

what moves can  be made s a f e l y  and e f f i c i e n t l y .  Memory t e s t s  shou ld  

d e f i n i t e l y  b e  inc luded  a s  c a n d i d a t e s  f o r  a  d i s p a t c h e r ' s  b a t t e r y .  

Dec i s ion  Making. The combinat ion  o f  a p t i t u d e s  t h a t  l e a d  t o  

s k i l l  i n  i d e n t i f y i n g  problems,  a s s e s s i n g  a l l  r e l e v a n t  d a t a ,  and 

d e c i d i n g  on a p p r o p r i a t e  a c t i o n  shou ld  be e v a l u a t e d  i n  t r a i n  d i s -  

p a t c h e r s .  T e s t s  i n  problem s o l v i n g ,  r i s k  a s s e s s m e n t ,  and d e c i s i o n  

making shou ld  be sough t  and e v a l u a t e d .  In  t h i s  a r e a  p a r t i c u l a r l y ,  

it may be  n e c e s s a r y  t o  deve lop  new t e s t s .  

Language S k i l l s .  The a b i l i t y  t o  comprehend w r i t t e n  m a t e r i a l  

and t h e  a b i l i t y  t o  compose comprehens ib l e  communications a r e  b a s i c  

f o r  t h e  t r a i n  d i s p a t c h e r .  Many t e s t s  o f  such  s k i l l s  a r e  a v a i l a b l e  

and should  b e  s c r e e n e d .  

Numerical S k i l l s .  The d i s p a t c h e r  r e g u l a r l y  must make com- 

p l i c a t e d  men ta l  c a l c u l a t i o n s .  He must e v a l u a t e  t ime  and speed t o  

s e t  up t r a i n  meets  and accoun t  f o r  crew d u t y  h o u r s ,  d imens ions  and 

we igh t s  t o  d e t e r m i n e  s a f e  r o u t i n g ,  and v a r i o u s  c o s t s  t o  d e t e r m i n e  

t h e  most economical  c o u r s e  of a c t i o n .  Again,  a  v a r i e t y  o f  t e s t s  

of  numer ica l  s k i l l s  a r e  a v a i l a b l e  f o r  c o n s i d e r a t i o n .  



Motor S k i l l s .  Most of t o d a y ' s  t r a i n  d i s p a t c h i n g  t a s k s  do 

no t  seem t o  r e q u i r e  muscular c o o r d i n a t i o n  and d e x t e r i t y .  The one 

excep t ion  i s  i n  t h o s e  o p e r a t i o n s  i n  which t e l e g r a p h y  i s  s t i l l  used ,  

bu t  t h e s e  a r e  s o  r a r e  t h a t  motor s k i l l s  can  h a r d l y  be cons ide red  

a  t y p i c a l  requirement .  

6 . 2 . 3  P e r s o n a l i t y  

The s p e c i f i c a t i o n  and measurement of  p e r s o n a l i t y  a t t r i b u t e s  

b e s t  s u i t e d  f o r  a  p a r t i c u l a r  job a r e  l e s s  p r e c i s e  t h a n  f o r  a p t i -  

t u d e s .  However, d e v i c e s  and t echn iques  do e x i s t  f o r  p e r s o n a l i t y  

measurement, and they should be reviewed f o r  a p p l i c a b i l i t y  t o  t h e  

s e l e c t i o n  of t r a i n  d i s p a t c h e r s .  A t  t h i s  p o i n t  we can on ly  sugges t  

what c h a r a c t e r i s t i c s  might be d e s i r a b l e  t o  i d e n t i f y .  From our 

o b s e r v a t i o n s ,  i t  would seem t h a t  a  t r a i n  d i s p a t c h e r  should  be a b l e  

t o  avoid exci tement  under s t r e s s .  He should  remain calm even when 

even t s  r e q u i r i n g  h i s  a t t e n t i o n  a r e  o c c u r r i n g  i n  r a p i d  s u c c e s s i o n .  

He should be a b l e  t o  d i v i d e  h i s  a t t e n t i o n  among a  number o f  i tems 

wi thout  l o s s  of e f f i c i e n c y .  He should  have t o l e r a n c e  f o r  f requen t  

change and f o r  t h e  need t o  rework p l a n s  and programs. He should  

have a  h igh degree  of s e l f  r e l i a n c e  and be a b l e  t o  make h i s  own 

d e c i s i o n s  i n  s p i t e  of  c o n f l i c t i n g  requ i rements .  H i s  v o i c e  and 

manner of speaking should  p r o j e c t  t h i s  s e l f  a s surance  and a u t h o r i t y  

A p e r s o n ' s  i n t e r e s t  p a t t e r n s  can  be used t o  p r e d i c t  job 

success .  I n t e r e s t  measurement i s  suggested  he re  because of t h e  

success  of  i n t e r e s t  i n v e n t o r i e s  (such a s  t h e  St rong Vocat ional  

I n t e r e s t  Inventory)  i n  job s e l e c t i o n .  Based on t h e  o b s e r v a t i o n  

t h a t  people  s u c c e s s f u l  i n  a  p a r t i c u l a r  job t end  t o  have s i m i l a r  

g e n e r a l  i n t e r e s t s ,  t h e s e  t e s t s  c r e a t e  an i n t e r e s t  p r o f i l e  of t h e  

examinee and match it a g a i n s t  p r o f i l e s  t y p i c a l  of  people  i n  v a r i o u s  

jobs .  Numerous e v a l u a t i o n s  have shown t h i s  technique t o  be of 

c o n s i d e r a b l e  v a l u e  i n  job placement and c a r e e r  guidance and i t  

should no t  be overlooked i n  sea rch ing  f o r  s e l e c t i o n  dev ices  f o r  

t r a i n  d i s p a t c h e r s .  



6 .3  J O B  KNOWLEDGE AND SKILLS 

6 . 3 . 1  Job  Knowledge 

As a  minimum, t o  per form e f f e c t i v e l y  a  t r a i n  d i s p a t c h e r  must 

be  tho rough ly  f a m i l i a r  w i t h  t h e  f o l l o w i n g  c l a s s e s  of  i n f o r m a t i o n :  

r u l e s  and r e g u l a t i o n s ,  d e t a i l s  o f  t e r r i t o r y ,  b a s i c  c a p a b i l i t i e s  o f  

l ocomot ives ,  c h a r a c t e r i s t i c s  of  c a r s  and o t h e r  t r a c k  v e h i c l e s ,  

s p e c i a l  l o a d  c h a r a c t e r i s t i c s ,  l o c a t i o n  and c h a r a c t e r i s t i c s  o f  s i g -  

n a l  sys t ems ,  r e l e v a n t  documents ,  communications c a p a b i l i t i e s  and 

p r o c e d u r e s ,  emergency p r o c e d u r e s ,  and s p e c i a l  c o n d i t i o n s  o f  h i s  

t e r r i t o r y .  Each c l a s s  o f  i n f o r m a t i o n  i s  amenable t o  o r a l  o r  

w r i t t e n  t e s t s .  

Rules  and R e g u l a t i o n s .  The t r a i n  d i s p a t c h e r  must know and 

unde r s t and  t h e  r u l e s  and r e g u l a t i o n s  gove rn ing  t h e  o p e r a t i o n  o f  

h i s  r a i l r o a d .  . The c a r r i e r ' s  code o f  o p e r a t i n g  r u l e s ,  s a f e t y  r u l e s  

and t h e  F e d e r a l  hour s -o f -work  laws must be  known i n  d e t a i l .  He 

must know abou t  s p e c i a l  p r o v i s i o n s  r e l e v a n t  t o  h i s  t e r r i t o r y  i n  

t h e  c u r r e n t  t i m e t a b l e ,  and he must u n d e r s t a n d  t i m e t a b l e  format  s o  

w e l l  t h a t  he  c a n  q u i c k l y  look  up n e c e s s a r y  i n f o r m a t i o n .  He must 

be  tho rough ly  f a m i l i a r  w i t h  t h e  l o c a t i o n  and c o n t e n t s  o f  a l l  

a d d i t i o n a l  s o u r c e s  o f  i n f o r m a t i o n ,  such  a s  n o t i c e s ,  b u l l e t i n s ,  and 

c o n s i s t  r e p o r t s .  

D e t a i l s  o f  T e r r i t o r y .  The t r a i n  d i s p a t c h e r  must know i n  

d e t a i l  t h e  l a y o u t  o f  t r a c k a g e  i n  h i s  t e r r i t o r y .  He shou ld  become 

p e r s o n a l l y  f a m i l i a r  w i t h  t h e  e n t i r e  t e r r i t o r y  th rough  o r i e n t a t i o n  

r i d e s  on locomot ives ,  b u t  t h i s  d e s i r a b l e  p r a c t i c e  i s  n o t  always 

fo l lowed .  He must know such  a s p e c t s  o f  h i s  t e r r i t o r y  a s  g r a d e s ,  

c u r v e s ,  narrow o r  low passages  ( c u t s ,  t u n n e l s ,  u n d e r p a s s e s ) , r a i l -  

road  and highway c r o s s i n g s ,  t h e  l o c a t i o n  o f  s t a t i o n s ,  t h e  l o c a t i o n  

of ya rd  and i n t e r l o c k i n g  l i m i t s ,  t h e  l o c a t i o n  and c a p a b i l i t y  o f  a l l  

s i d i n g s ,  t h e  l o c a t i o n  and n a t u r e  of  b r i d g e s ,  t r e s t l e s  and bad 

t r a c k s ,  t h e  l o c a t i o n  and n a t u r e  o f  i n d u s t r i a l  s p u r s ,  s i d i n g s  and 

o t h e r  d e l i v e r y  p o i n t s ,  and any o t h e r  f e a t u r e  t h a t  c a n  a f f e c t  t r a i n  

movement. 

Locomotive C a p a b i l i t i e s .  The d i s p a t c h e r  must know t h e  c a p -  

a b i l i t y  and l i m i t a t i o n s  of a l l  t y p e s  o f  power under  h i s  c o n t r o l  i n  



o r d e r  t o  e s t i m a t e  s p e e d s ,  a b i l i t y  t o  s t o p  and s t a r t ,  r i s k s  of  

b r e a k - i n - t w o ,  and t h e  l i k e  a s  a  f u n c t i o n  of  power c o n s i s t .  

C h a r a c t e r i s t i c s  of  Track  V e h i c l e s .  The d i s p a t c h e r  must know 

t h e  d imens ions  and we igh t  o f  a l l  t y p e s  of  c a r s  unde r  h i s  c o n t r o l ,  

p a r t i c u l a r l y  t h e  e x c e p t i o n a l l y  h i g h  and wide v e h i c l e s .  He s h o u l d  

know t h e  d imens ions  o f  work and r e s c u e  equipment f o r  p a s s a g e  and 

c l e a r a n c e ,  c a p a b i l i t i e s  o f  t r a c k  c a r s  f o r  s a f e  s c h e d u l i n g ,  and 

v a r i a t i o n s  i n  c a r  l e n g t h s  t o  match w i t h  s i d i n g  c a p a c i t i e s .  

S p e c i a l  Load C h a r a c t e r i s t i c s .  The d i s p a t c h e r  must be f a m i l i a r  

w i t h  t h e  c a r r i e r ' s  p r o v i s i o n s  f o r  h a n d l i n g  s p e c i a l  l o a d s ,  such  a s  

p e r i s h a b l e s ,  l i v e s t o c k ,  e x p l o s i v e s ,  f lammables  and noxious  and 

l e t h a l  g a s s e s .  

S i g n a l  Systems.  The p r o c e d u r e s  and c a p a b i l i t i e s  f o r  h a n d l i n g  

t r a f f i c  v a r y  c o n s i d e r a b l y  w i t h  t h e  t y p e  o f  s i g n a l  t e r r i t o r y .  The 

d i s p a t c h e r  must know t h e  e x a c t  l i m i t s  o f  t r a i n  o r d e r ,  a u t o m a t i c  

b l o c k ,  CTC,  and o t h e r  t e r r i t o r i e s  under  h i s  c o n t r o l  and t h e  p r o -  

c e d u r e s  a p p r o p r i a t e  t o  each .  

Documents. The t r a i n  d i s p a t c h e r  must know i n  d e t a i l  e v e r y  

i t e m  o f  i n f o r m a t i o n  t h a t  he must u s e  and i t s  l o c a t i o n .  He must be  

t h o r o u g h l y  f a m i l i a r  w i t h  p rocedures  f o r  m a i n t a i n i n g  t r a i n  s h e e t s ,  

t r a i n  o r d e r  books,  t r a i n  l i n e u p s  and o t h e r  r e p o r t s ,  and he  must be  

a b l e  t o  l o c a t e  i n f o r m a t i o n  i n  any o f  t h e s e  documents w i t h o u t  d e l a y .  

Communications. The d i s p a t c h e r  must u n d e r s t a n d  t h o r o u g h l y  

t h e  n a t u r e  and o p e r a t i o n  of a l l  communicat ions a i d s  a v a i l a b l e  t o  

him. He must know p r imary  c h a n n e l s ,  b u t  he  must a l s o  know how t o  

d i s p a t c h  main tenance  s e r v i c e  t o  t r o u b l e  s p o t s ,  and what backup 

f a c i l i t i e s  a r e  a v a i l a b l e  when any communicat ions c a p a b i l i t i e s  a r e  

l o s t .  He must know and o b s e r v e  t h e  FCC r e g u l a t i o n s  f o r  r a d i o  

communicat ions.  

Emergency P r o c e d u r e s .  The d i s p a t c h e r  must know what s t e p s  he 

must t a k e  (and i n  what s equence )  i n  emergenc ie s ,  i n c l u d i n g  whom t o  

n o t i f y ,  how t o  d e t e r m i n e  d e t a i l s  o f  t h e  s i t u a t i o n ,  how t o  l o c a t e  

and summon a i d ,  and how t o  a d j u s t  o p e r a t i o n s  i n  h i s  t e r r i t o r y  t o  

minimize d i s r u p t i o n s  o f  s e r v i c e .  



S p e c i a l  C o n d i t i o n s .  Every t e r r i t o r y  w i l l  have un ique  c o n d i -  

t i o n s  t h a t  r e q u i r e  s p e c i a l  methods o f  t r a i n  h a n d l i n g .  The d i s -  

p a t c h e r  must know abou t  g e o g r a p h i c a l  and m e t e o r o l o g i c a l  f a c t o r s  

( s u s c e p t i b i l i t y  t o  l a n d s l i d e s ,  washouts  o r  deep  snow);  un ique  

s t r u c t u r e s  ( b r i d g e s ,  t u n n e l s ,  e x c e s s i v e  g r a d e s ,  e t c . ) ;  un ique  

haza rds  ( v u l n e r a b i l i t y  t o  p i l f e r a g e  o r  v a n d a l i s m ) ;  un ique  o p e r a t i n g  

c o n d i t i o n s  ( s h a r i n g  a n o t h e r  c a r r i e r ' s  t r a c k ) ,  and a l l  o t h e r  s p e c i a l  

c o n d i t i o n s  i n  h i s  t e r r i t o r y .  

6 . 3 . 2  Job  S k i l l s  

I t  i s  d i f f i c u l t  t o  summarize t h e  many s k i l l s  r e q u i r e d  o f  a  

t r a i n  d i s p a t c h e r ,  e s p e c i a l l y  i n  a  fo rma t  amenable t o  t e s t i n g .  The 

r e a l  mark o f  s k i l l  i n  t h e  t r a i n  d i s p a t c h e r  i s  n o t  r e l a t e d  t o  i n d i v -  

i d u a l  t a s k s  b u t  t o  h a n d l i n g  o f  combinat ions  of t a s k s  r a p i d l y  and 

e f f e c t i v e l y .  S e v e r a l  t y p e s  of  s k i l l s ,  however, might  p r o v i d e  a  

b a s i s  f o r  t h e  e v a l u a t i o n  o f  t h e  t r a i n  d i s p a t c h e r ' s  p r o f i c i e n c y :  

p r e p a r i n g  documents ,  i s s u i n g  o r d e r s ,  o p e r a t i n g  equipment ,  s o l v i n g  

problems,  mon i to r ing  s t a t u s ,  and r e p o r t i n g  s t a t u s .  

P r e p a r i n g  Documents. The a c c u r a c y  w i t h  which a  t r a i n  d i s -  

p a t c h e r  makes e n t r i e s  i n  h i s  t r a i n  s h e e t ,  e n t e r s  t r a i n  o r d e r s  and 

c l e a r a n c e s  i n  h i s  t r a i n  o r d e r  book, i s s u e s  t r a c k  c a r  p e r m i t s ,  and 

p r e p a r e s  o t h e r  documents can  be  t e s t e d  and s c o r e d .  

I s s u i n g  Orde r s .  S i t u a t i o n s  r e q u i r i n g  t h e  i s s u a n c e  of  o r d e r s  

c a n  b e  s e t  up and t h e  d i s p a t c h e r  s c o r e d  on such  f a c t o r s  a s  c h o i c e  

o f  a p p r o p r i a t e  mode ( t r a i n  o r d e r ,  p e r m i t ,  v e r b a l  communication, 

e t c . ) ,  a p p r o p r i a t e  wording,  a p p r o p r i a t e  p rocedure  f o r  v e r i f i c a t i o n  

o f  r e c e i p t  and r e a c t i o n  t o  p r o t e s t s .  

Opera t ing  Equipment. T e s t s  can  be  p r e p a r e d  r e q u i r i n g  t h e  

d i s p a t c h e r  t o  demons t r a t e  s k i l l  i n  o p e r a t i n g  communications e q u i p -  

ment ,  t h e  CTC boa rd ,  and any o t h e r  d e v i c e s  a v a i l a b l e  a s  job a i d s .  

S k i l l s  i n  i n t e r p r e t i n g  equipment o u t p u t ,  such  a s  CTC board  

i n d i c a t i o n s ,  hot -box d e t e c t o r  r e c o r d i n g s ,  and C T C  g r a p h s ,  c a n  

a l s o  be  t e s t e d .  

S o l v i n g  Problems.  T h i s  t e c h n i q u e  i s  p robab ly  t h e  key method 

f o r  e v a l u a t i n g  a  t r a i n  d i s p a t c h e r ' s  p r o f i c i e n c y ,  f o r  it can  be  



made t o  c o v e r  any and a l l  s k i l l s  o f  impor t ance .  The d i s p a t c h e r  

can  be g i v e n  a  h y p o t h e t i c a l  problem s i t u a t i o n  and be a sked  t o  

i s s u e  a l l  o r d e r s  and t a k e  a l l  a c t i o n s  n e c e s s a r y  f o r  s o l u t i o n  of  

t h e  problem. Innumerable  problems c a n  be  s i m u l a t e d ;  t h e  c h a l l e n g e  

i s  t o  s e l e c t  t h o s e  t h a t  most a c c u r a t e l y  r e f l e c t  t h e  g e n e r a l  s k i l l  

l e v e l  o f  t h e  d i s p a t c h e r .  P l a n n i n g  t r a i n  meets  i n  d i f f i c u l t  

t e r r a i n  w i t h  long  heavy t r a i n s ,  r e spond ing  t o  a n  emergency, r e -  

r o u t i n g  t r a f f i c  around an  a c c i d e n t ,  r e p l a n n i n g  a  s c h e d u l e  a s  

r e q u i r e d  because  o f  a  t r a i n  d e l a y ,  s c h e d u l i n g  r e l i e f  of  d e l a y e d  

crews ,  s c h e d u l i n g  e f f i c i e n t  work crew t i m e  on a  busy l i n e ,  moving 

a  f r e i g h t  t r a i n  t h r o u g h  a  commuter t r a i n  r u s h ,  and check ing  a  

t r a i n  f o r  ho t -boxes  when t h e  r e c o r d e r  i s  m a l f u n c t i o n i n g  a r e  j u s t  

a  few o f  t h e  job samples  t h a t  c o u l d  be s e l e c t e d  f o r  problem- 

s o l v i n g  t a s k s .  

Mon i to r ing  S t a t u s .  A t e s t  e x e r c i s e  cou ld  be i n t e r r u p t e d  t o  

a s k  t h e  d i s p a t c h e r  a  s e t  o f  key q u e s t i o n s  on t h e  s t a t u s  o f  h i s  

t e r r i t o r y .  The speed  and a c c u r a c y  w i t h  which he  o b t a i n s  t h e  

n e c e s s a r y  i n f o r m a t i o n  and p r o v i d e s  answers  would be i n d e x e s  o f  t h e  

e f f e c t i v e n e s s  o f  h i s  m o n i t o r i n g .  

Repor t ing  S t a t u s .  A t  t h e  c o n c l u s i o n  of  a  compl i ca t ed  t e s t  

e x e r c i s e ,  t h e  d i s p a t c h e r  cou ld  be s c o r e d  on t h e  c l a r i t y ,  com- 

p l e t e n e s s  and a c c u r a c y  o f  h i s  p r e s e n t a t i o n  o f  t h e  s y s t e m ' s  s t a t u s  

t o  a  r e l i e f  d i s p a t c h e r .  

6.4 SELECTION, PLACEMENT AND TRAINING 

I t  was n o t  t h e  i n t e n t  o f  t h i s  e f f o r t  t o  s u r v e y  and r e p o r t  on 

s e l e c t i o n ,  p lacement  and t r a i n i n g  o f  t r a i n  d i s p a t c h e r s .  A more 

e x t e n s i v e  s u r v e y  of t h e s e  p r o c e d u r e s  i n  t h e  i n d u s t r y  i s  c u r r e n t l y  

i n  p r o g r e s s .  However, i n  o u r  s t u d y  o f  what t h e  d i s p a t c h e r  d o e s ,  

we ga ined  some i n s i g h t s  i n t o  t h e s e  a r e a s  t h a t  w i l l  b e  summarized 

a s  a  m a t t e r  o f  i n t e r e s t .  Our c o n c l u s i o n s  a r e  based  on l i m i t e d  

sampl ings  and a r e  t e n t a t i v e  a t  t h i s  t i m e .  

6.4.1 S t a f f i n g  

Changes i n  s t a f f i n g  occu r  on a  somewhat c y c l i c a l  b a s i s .  

Because r a i l r o a d  p e r s o n n e l  t e n d  t o  make l i f e t i m e  c a r e e r s  o f  t h e i r  



p o s i t i o n s ,  a  job opening  i s  u s u a l l y  t h e  r e s u l t  of  r e t i r e m e n t  o r  

d e a t h  of  an  incumbent .  P o s s i b l y  because  t h e  l a t e s t  h i r i n g  c y c l e  

e x t e n d s  over  t h e  l a s t  coup le  o f  y e a r s ,  we observed  a  c o n s i d e r a b l e  

number of  young p e r s o n n e l .  The t r a i n  d i s p a t c h e r s  observed  ranged i n  

age  from 20 t o  65 y e a r s .  Approximately 50 p e r c e n t  were between 2 2  

and 35 y e a r s  of  a g e ,  w i t h  an  ave rage  age  of  approx ima te ly  42 y e a r s .  

There appea r  t o  be no fo rma l  age  r e q u i r e m e n t s  f o r  t h i s  p o s i t i o n .  

6 .4 .2  Source of  Pe r sonne l  

The p o s i t i o n  of t r a i n  d i s p a t c h e r  i s  no rma l ly  s t a f f e d  w i t h  

p e r s o n n e l  drawn from t r a i n  towers .  C e r t a i n  "tower men" ( s t i l l  

c l a s s e d  a s  Te leg raph  O p e r a t o r s )  a r e  i n f o r m a l l y  i d e n t i f i e d  a s  t r a i n  

d i r e c t o r s  and o p e r a t e  s a t e l l i t e  CTC Systems w i t h  l i m i t e d  cove rage ,  

under  t h e  d i r e c t i o n  o f  a  t r a i n  d i s p a t c h e r .  Te leg raph  o p e r a t o r s  

a r e  a l s o  t h e  s o u r c e  f o r  s t a f f i n g  " o p e r a t o r "  p o s i t i o n s  where in  t h e y  

s e r v e  a s  e x t e n s i o n s  of t h e  d i s p a t c h e r ,  r e l a y i n g  t r a i n  c l e a r a n c e s  

t o  t r a i n  c rews ,  e t c .  I n  most c a s e s ,  p e r s o n n e l  who have e x t e n s i v e  

e x p e r i e n c e  a s  t r a i n  d i r e c t o r s  i n  CTC sys tems-equipped towers  a r e  

f avored  f o r  appoin tment  a s  t r a i n  d i s p a t c h e r s ;  however, c a n d i d a t e s  

may be drawn from any c l a s s  of r a i l r o a d  p e r s o n n e l ,  a s  w e l l  a s  t h e  

g e n e r a l  p u b l i c .  
, 

When a  t r a i n  d i s p a t c h e r  p o s i t i o n  i s  open,  i n d i v i d u a l s  con-  

s i d e r e d  f o r  t h e  p o s i t i o n  may be t h o s e  who make d i r e c t  p e r s o n a l  

i n q u i r y  o f  t h e  c h i e f  d i s p a t c h e r  ( s u b s e q u e n t l y  r e f e r r e d  t o  t h e  

Pe r sonne l  O f f i c e  if f a v o r a b l y  c o n s i d e r e d ) ;  n o n - r a i l r o a d  p e r s o n s  

who i n i t i a l l y  c o n t a c t e d  t h e  P e r s o n n e l  O f f i c e  and were recommended 

by p r o f e s s i o n a l  a s s o c i a t e s  o r  f r i e n d s ;  p e r s o n s  c u r r e n t l y  pe r fo rming  

a s  " t r a i n  d i r e c t o r s "  ( u s u a l l y  upon recommendation o f  a  t r a i n  d i s -  

p a t c h e r ) ;  and p e r s o n n e l  from any job  c l a s s i f i c a t i o n  c u r r e n t l y  

employed by t h e  r a i l r o a d .  In  o t h e r  words,  t ' he re  i s  no f o r m a l l y  

e s t a b l i s h e d  manpower s o u r c e ,  and i t  i s  g e n e r a l l y  l e f t  t o  t h e  judg-  

ment of  t h e  c h i e f  d i s p a t c h e r  a s  t o  f i n a l  s e l e c t i o n  of  t h e  c a n d i d a t e .  

The c h i e f  d i s p a t c h e r  p o s i t i o n  i s  i t s e l f  a p p o i n t i v e ,  u s u a l l y  r e p o r t -  

i n g  t o  t h e  Sys tem ' s  S u p e r i n t e n d e n t  o f  O p e r a t i o n s .  F i g u r e  6 - 1  

summarizes t h e  t y p i c a l  c a r e e r  p r o g r e s s i o n  i n  t h i s  f i e l d .  





6 .4 .3  E d u c a t i o n a l  Requirements  

E d u c a t i o n a l  r e q u i r e m e n t s  f o r  r a i l r o a d  p e r s o n n e l  a r e  summarized 

i n  t h e  f o l l o w i n g  e x t r a c t  from t y p i c a l  o p e r a t i n g  r u l e s :  

"For p o s i t i o n s  above t h a t  o f  l a b o r e r ,  no pe r son  s h a l l  

be  employed who canno t  r e a d  and w r i t e  t h e  E n g l i s h  

l anguage ,  o r  who d o e s  n o t  p o s s e s s  a  knowledge of 

e l emen ta ry  a r i t h m e t i c  ." 

I n  ou r  s u r v e y ,  we found t h a t  such  r e q u i r e m e n t s  do n o t  f a i r l y  d e p i c t  

t h e  ave rage  t r a i n  d i s p a t c h e r ;  however,  no ha rd  r e q u i r e m e n t s  e x i s t  

a s  t o  minimum fo rma l  e d u c a t i o n  s t a n d a r d s .  

I n  p r a c t i c e ,  p e r s o n s  w i t h  a t  l e a s t  a  h i g h  s c h o o l  e d u c a t i o n  

a r e  p r e f e r r e d ,  and one r a i l r o a d  o f f i c i a l  whom we i n t e r v i e w e d  had 

no ted  a  d i r e c t  c o r r e l a t i o n  between l e a r n i n g  r a t e  and l e v e l  o f  

e d u c a t i o n ,  w i t h  c o l l e g e  educa ted  p e r s o n s  g e n e r a l l y  q u i c k e r  t o  

q u a l i f y .  

6 .4 .4  Types of T r a i n i n g  and Q u a l i f i c a t i o n  

Once he has  been s e l e c t e d  a s  a  s t u d e n t  d i s p a t c h e r  ( t r a i n e e )  

and passed  a  p h y s i c a l  examina t ion ,  t h e  new employee u s u a l l y  com- 

mences a  p e r i o d  o f  o n - t h e - j o b  t r a i n i n g  (OJT) l a s t i n g  30-90 work 

days .  Under t h e  t u t e l a g e  o f  an  expe r i enced  t r a i n  d i s p a t c h e r ,  he 

g a i n s  a c t u a l  work e x p e r i e n c e .  During t h i s  p e r i o d ,  a  w r i t t e n  and 

o r a l  examina t ion  c o v e r i n g  r e q u i r e d  job  knowledge ( i . e . ,  o p e r a t i n g  

r u l e s ,  p h y s i c a l  c h a r a c t e r i s t i c s  of  t h e  e n t i r e  r a i l r o a d ,  e t c . )  i s  

a d m i n i s t e r e d  by t h e  Chief  Rules Examiner.  When he h a s  passed  t h i s  

examinat ion  and r e c e i v e d  a n  a c c e p t a b l e  per formance  e v a l u a t i o n ,  t h e  

t r a i n e e  i s  c e r t i f i e d  a s  a  t r a i n  d i s p a t c h e r ,  and g e n e r a l l y  p l a c e d  

i n  an  "on c a l l "  s p a r e  d i s p a t c h e r  s t a t u s .  I f  t h e  s u p e r v i s o r y  t r a i n  

d i s p a t c h e r  i n d i c a t e s  a  n e g a t i v e  e v a l . u a t i o n ,  t h e  c h i e f  d i s p a t c h e r  

makes a  f i n a l  d e t e r m i n a t i o n  a s  t o  whether  t h e  t r a i n e e  w i l l  c o n t i n u e ,  

be  d i s c h a r g e d ,  o r  demoted. 

Some c a r r i e r s  o p e r a t e  t r a i n  d i s p a t c h e r  t r a i n i n g  s c h o o l s .  One 

such  s c h o o l  p r o v i d e s  two months of  c l a s s room t r a i n i n g ,  fo l lowed  by 

o n - t h e - j o b  t r a i n i n g  a t  t h e  v a r i o u s  t e r r i t o r i a l  d i s p a t c h  p o s i t i o n s .  



D i s p a t c h e r s  must p a s s  w r i t t e n  and o r a l  examina t ions  a s  a  c o n d i t i o n  

t o  c e r t i f i c a t i o n  and employment. 

Although a l l  c a r r i e r s  r e c o g n i z e  t h e i r  d e s i r a b i l i t y ,  o r i e n t a -  

t i o n  r i d e s  ove r  t h e  t e r r i t o r y  t o  be c o n t r o l l e d  a r e  n o t  always 

i n c l u d e d  i n  t r a i n i n g  programs.  

Because t h e  one r equ i remen t  common t o  a l l  c a r r i e r s 1  q u a l i f i -  

c a t i o n  c r i t e r i a  i s  t h e  p a s s i n g  o f  a  t e s t  on t h e  c a r r i e r ' s  code of 

o p e r a t i n g  r u l e s ,  r e p r e s e n t a t i v e  r u l e s  and r e g u l a t i o n s  have been 

i n c l u d e d  i n  t h e  appendixes  of t h i s  r e p o r t .  Most c a r r i e r s  r e q u i r e  

p e r i o d i c  r e f r e s h e r  i n s t r u c t i o n  on r u l e s .  

6 . 5  SUMMARY 

A s  a  b a s i s  f o r  f u r t h e r  development  of job performance c r i -  

t e r i a  and p e r s o n n e l  s e l e c t i o n  a i d s ,  a t t r i b u t e s  o f  t r a i n  d i s p a t c h e r s  

c o n s i d e r e d  r e l e v a n t  t o  t h e i r  job  performance have been reviewed.  

I n  s p i t e  o f  t h e  s e d e n t a r y  n a t u r e  o f  t h e  t r a i n  d i s p a t c h i n g  job 

and i t s  s h e l t e r e d  l o c a l e ,  it i s  sugges t ed  t h a t ,  because  of  s t r e s s e s  

i n h e r e n t  i n  t h e  job ,  p e r s o n s  w i t h  a  h i s t o r y  of  c a r d i o v a s c u l a r  o r  

c e r e b r o v a s c u l a r  d i s e a s e s ,  psychosomat ic  d i s o r d e r s ,  n e u r o s e s  and 

psyck~oses  shou ld  be sc reened  o u t  d u r i n g  t h e  s e l e c t i o n  p r o c e s s .  

The p o t e n t i a l  of a p t i t u d e  t e s t i n g  a s  an a d d i t i o n a l  a i d  t o  s e l e c t i o n  

i s  r e c o g n i z e d ,  and it i s  recommended t h a t  g e n e r a l  i n t e l l i g e n c e ,  

s p a t i a l  and t empora l  v i s u a l i z a t i o n ,  s h o r t - t e r m  and long- t e rm 

memory, dec i s ion -mak ing  a b i l i t y ,  language  s k i l l s  and numer ica l  

s k i l l s  be i n c l u d e d  i n  any  b a t t e r y  of t e s t s .  I t  i s  a l s o  recommended 

t h a t  t e s t s  of such p e r s o n a l i t y  t r a i t s  a s  t h e  a b i l i t y  t o  a v o i d  

exc i t emen t  under  s t r e s s ,  t o  d i v i d e  a t t e n t i o n  e f f e c t i v e l y  and t o  

convey a s s u r a n c e  and a u t h o r i t y ,  and s e l f - r e l i a n c e  and p a t t e r n  of  

i n t e r e s t s ,  be c o n s i d e r e d .  

To e v a l u a t e  t h e  p r o f i c i e n c y  of t h e  q u a l i f i e d  d i s p a t c h e r ,  t e s t s  

of job knowledge and s k i l l  a r e  recommended. J o b  knowledge shou ld  

i n c l u d e  r u l e s  and r e g u l a t i o n s ,  d e t a i l s  of t e r r i t o r y ,  c a p a c i t i e s  

and l i m i t a t i o n s  of power equipment and c a r s ,  l oad  c h a r a c t e r i s t i c s ,  



location and characteristics of signal systems, relevant documents, 

communications capabilities and procedures, emergency procedures 

and special conditions. Job skills should include preparing 

documents, issuing orders, operating equipment, solving problems, 

monitoring status and reporting status. 

A brief review of selection, placement and training methods 

in use today shows considerable variety among carriers but 

generally little in the way of formal evaluation of physical 

qualifications and proficiency once initial requirements are met. 

Periodic evaluation of changes in the physical and mental health 

of train dispatchers is virtually non-existent and is worthy of 

serious consideration. 



7, SUMMARY AND RECOMMENDATIONS 

7 . 1  SUMMARY 

The d e t a i l s  of  t h e  job of  t r a i n  d i s p a t c h e r  have been examined 

and p r e s e n t e d  i n  terms of  h i s  g e n e r a l  d u t i e s  and r e s p o n s i b i l i t i e s ,  

h i s  work environment,  and t h e  s p e c i f i c  f u n c t i o n s  and t a s k s  t h a t  

he performs.  S p e c i a l  c o n s i d e r a t i o n  has  been g iven t o  t h e  problems 

c h a r a c t e r i s t i c  of t h e  job t h a t  appear t o  be most c l o s e l y  r e l a t e d  

t o  o p e r a t i o n a l  s a f e t y .  

The m a t e r i a l  and d i s c u s s i o n s  i n  t h i s  r e p o r t  have been 

assembled a s  t h e  d a t a - o r g a n i z i n g  s t e p  i n  a  p r o c e s s  l e a d i n g  t o  t h e  
d e r i v a t i o n  of  c r i t e r i a  f o r  job knowledge, job s k i l l s ,  and t r a i n i n g  

consonant  w i t h  o p e r a t i o n a l  s a f e t y .  This  in fo rmat ion  a l s o  c o n s t i -  

t u t e s  a  s t a r t i n g  p o i n t  f o r  t h e  development of a p t i t u d e  and p ro -  

f i c i e n c y  t e s t s ,  t r a i n i n g  c u r r i c u l a ,  and r e s e a r c h  requ i rements .  

The in fo rmat ion  p r e s e n t e d  and d i s c u s s e d  h e r e i n  has  been 

d e r i v e d  from an i n t e n s i v e  a n a l y s i s  of  t h e  d e t a i l s  of t h e  t r a i n  

d i s p a t c h e r ' s  job a s  it i s  performed on one r a i l r o a d  and a  g e n e r a l  

survey of  t r a i n  d i s p a t c h i n g  a s  performed on s i x  o t h e r  r a i l r o a d s  t o  

a s s e s s  t h e  n a t u r e  and degree  of  i n t e r - c a r r i e r  v a r i a b i l i t y .  The 

r e p o r t  has  been reviewed c r i t i c a l l y  by a  v e t e r a n  t r a i n  d i s p a t c h e r .  

The p i c t u r e  of  t h e  t r a i n  d i s p a t c h e r ' s  job p r e s e n t e d  h e r e  i s  con- 

s i d e r e d  t o  be reasonab ly  r e p r e s e n t a t i v e  of  t h e  job a s  it i s  c u r -  

r e n t l y  performed today on t h e  r a i l r o a d s  of  t h e  United S t a t e s .  

I n  summary, t h e  t r a i n  d i s p a t c h e r  i s  r e s p o n s i b l e  f o r  t h e  s a f e  

and e f f i c i e n t  movement of  r a i l  t r a f f i c  over  a l l  of  h i s  a s s i g n e d  

t e r r i t o r y .  To a i d  him i n  t h i s  d u t y ,  he i s  provided w i t h  an e x t e n -  

s i v e  communications network and s e v e r a l  s p e c i a l - p u r p o s e  d e v i c e s .  

A s  t echn iques  and d e v i c e s  f o r  command and c o n t r o l  technology have 

been developed over t h e  y e a r s ,  t h e y  have been a p p l i e d  t o  t h e  

v a r i o u s  f u n c t i o n s  of  t r a i n  d i s p a t c h i n g  a  l i t t l e  a t  a  t ime.  How- 

e v e r ,  r e g a r d l e s s  of  t h e  s o p h i s t i c a t i o n  of  t h e i r  l a t e s t  d i s p a t c h i n g  

a i d s ,  most c a r r i e r s  s t i l l  r e t a i n  p o r t i o n s  of  t h e  e a r l i e r  sys tems,  

t h u s  i n c r e a s i n g  t h e  h e t e r o g e n e i t y  of  t h e  d i s p a t c h e r ' s  job a s  t h e  



s t a t e - o f - t h e - a r t  advances.  C e n t r a l i z a t i o n  and c o n s o l i d a t i o n  of 

o p e r a t i o n s  have tended t o  add t o  t h e  t r a i n  d i s p a t c h e r ' s  workload 

and t o  t h e  g e n e r a l  n o i s e  and confus ion  i n  and about  h i s  workspace. 

Thus, t h e  s t r e s s e s  and t e n s i o n  i d e n t i f i e d  a s  s e r i o u s  a s p e c t s  of  

t h e  d i s p a t c h e r ' s  job a t  l e a s t  f o r t y  y e a r s  ago a r e  n o t  n o t a b l y  

l e s sened  today.  Job s e l e c t i o n  i s  g e n e r a l l y  through p r o g r e s s i o n  

from r e l a t e d  j o b s ;  t r a i n i n g  i s  p r i m a r i l y  o n - t h e - j o b  i n  n a t u r e ;  

p r o f i c i e n c y  e v a l u a t i o n  i s  minimal. There a r e  o u t s t a n d i n g  excep- 

t i o n s  t o  t h i s  s t a t e - o f - t h e - a r t  and some promising t r e n d s ,  bu t  no 

r e v o l u t i o n a r y  indus t ry -wide  changes i n  t h e  b a s i c  n a t u r e  of  t h e  

t r a i n  d i s p a t c h e r ' s  job can  be f o r e s e e n  f o r  t h e  nea r  f u t u r e .  

7 . 2  RECOMMENDATIONS 

The FRA i s  c o n t i n u i n g  t h e  s u p p o r t  o f  work r e l a t e d  t o  t r a i n  

d i s p a t c h i n g  under t h e  p r e s e n t  p r o j e c t .  These f i r s t  recommendations 

have a l r e a d y  been g r a n t e d  suppor t  and a r e  inc luded  h e r e  t o  make 

them a  m a t t e r  of  r e c o r d :  

Determine minimum job knowledge c r i t e r i a  f o r  s a f e  o p e r a t i o n s .  

Determine minimum job s k i l l  c r i t e r i a  f o r  s a f e  o p e r a t i o n s .  

Determine minimum t r a i n i n g  c r i t e r i a  f o r  s a f e  o p e r a t i o n s .  

Develop job knowledge t e s t s .  

Develop job s k i l l  t e s t s .  

Study a p t i t u d e  t e s t s  a s  p r e d i c t o r s  of t r a i n  d i s p a t c h i n g  s k i l l s .  

I t  i s  f u r t h e r  recommended t h a t  t h e  FRA c o n s i d e r  t h e  fo l lowing  

a d d i t i o n a l  r e s e a r c h  e f f o r t s :  

Develop measures of  d i s p a t c h e r  workload and of  job s t r e s s .  

Study t h e  r e l a t i o n s h i p  between job s t r e s s  and p h y s i c a l  and 

mental  h e a l t h  i n  t r a i n  d i s p a t c h e r s .  

Study t h e  r e l a t i o n s h i p  between job s t r e s s  and t h e  e f f e c t i v e -  

n e s s  of  job performance i n  t r a i n  d i s p a t c h e r s .  

Survey t h e  p h y s i c a l  and menta l  h e a l t h  of  t r a i n  d i s p a t c h e r s .  



Some c a r r i e r s  may c o n s i d e r  it d e s i r a b l e  t o  modify c u r r e n t  

methods and p o l i c y  w i t h  r e g a r d  t o  t r a i n  d i s p a t c h i n g  a s  a  means of  

enhancing o p e r a t i o n a l  s a f e t y  and e f f i c i e n c y .  For t h e s e  c a r r i e r s ,  

t h e  f o l l o w i n g  s u g g e s t i o n s  a r e  o f f e r e d  a s  i n s i g h t s  ga ined from t h i s  

s t u d y :  

1. I n  s e l e c t i n g  d i s p a t c h e r  c a n d i d a t e s ,  s c r e e n  o u t  of  c o n s i d e r a t i o n  

a p p l i c a n t s  w i t h  a  h i s t o r y  o f :  c a r d i o v a s c u l a r  d i s e a s e s ,  

c e r e b r o v a s c u l a r  d i s e a s e s ,  psychoneuroses ,  psychoses and 

psychosomatic  d i s o r d e r s .  

2 .  Attempt t o  e l i m i n a t e  from t h e  d i s p a t c h e r ' s  d u t i e s  t h o s e  t a s k s  

t h a t  do n o t  d i r e c t l y  c o n t r i b u t e  t o  t h e  p l a n n i n g  and c o n t r o l  

of t r a i n  movements, p a r t i c u l a r l y  unnecessa ry  paperwork and 

unnecessa ry  communications. 

3 .  S h i e l d  t h e  d i s p a t c h e r  from n o i s e ,  d i scomfor t  and d i s t r a c t i o n s  

th rough  improvements i n  workspace d e s i g n  and i n  t h e  q u a l i t y  

of  communications sys tems.  

4 .  Study,  develop  and u s e  advanced a i d s ,  p a r t i c u l a r l y  t h o s e  

employing automat ion .  E s p e c i a l l y  needed a r e  improved methods 

f o r  t h e  r e t r i e v a l  and d i s p l a y  of p r e d i c t e d  s t a t u s ,  and f o r  

g e n e r a t i o n  of  t h e  d a t a  now manually r ecorded  i n  t r a i n  o r d e r  

books and on t r a i n  s h e e t s .  
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APPENDIX A 
DEFINITIONS 



D e f i n i t i o n s  

The f o l l o w i n g  d e f i n i t i o n s  p rov ide  o n l y  a l i m i t e d  example of t h e  terms w i t h  

which a t r a i n  d ispa tcher  must be complete ly  f a m i l i a r  i n  o rde r  t o  p rope r l y  

i n t e r p r e t  o r  p rov ide  d i r e c t i o n  du r i ng  t h e  conduct of h i s  du t ies .  Th is  

1 i s t i n g ,  a l though o f  course incomplete, a l so  prov ides t h e  reader  w i t h  add i -  

t i o n a l  means f o r  comprehending t h e  in fo rmat ion  and data presented elsewhere 

i n  t h i s  r epo r t .  



DEFINITIONS* 

APPROACH SIGNAL -- A f i x e d  s ignal  used i n  connection 
w i t h  one o r  more s igna ls  t o  govern the  approach 
thereto.  

AUTOMATIC BLOCK SIGNAL SYSTEM -- A ser ies  o f  con- 
secut ive blocks governed by block s ignals,  cab 
ind ica tors ,  o r  both, actuated by a  t r a i n ,  o r  engine, 
o r  by c e r t a i n  condi t ions a f f e c t i n g  the use o f  a  
block. 
I n t e r 1  ocking s igna ls  coming w i t h i n  the  block s igna l  
l i m i t s  may be made a  p a r t  o f  the Block Signal Sys- 
tem, and when so arranged they w i l l  be semi-autb- 
matic. 
Automatic s igna ls  w i l l  d isp lay  numbers based on 
the decimal system, odd numbers being used f o r  

 outward, and even numbers f o r  inward s ignals.  Pre- 
 
, f i x  l e t t e r s  may be used t o  designate c e r t a i n  bran- 

ches o r  routes. 
The number ind ica tes  the mi les  and nearest odd 
ten th  o f  a  m i l e  i n  the next  m i l e  f o r  outward and 
the mi les and nearest even ten th  o f  a  m i l e  i n  the  
next  m i l e  f o r  inward s ignals,  f i gu red  from the  
terminal  o r  s t a t t i n g  p o i n t  o f  the  numbering. 
I l l u s t r a t i o n s :  -- Signal Number 91 i s  f o r  outward 
t r a i n s ,  and i s  located about n ine and one-tenth 
mi les  from Boston. 
Signal Number 112 i s  f o r  inward t r a i n s  and i s  l o -  
cated about eleven and two-tenths mi les  from Boston. 

BLOCK -- A length  o f  t rack  o f  def ined l i m i t s ,  
the  use o f  which by t r a i n s  and engines i s  governed 
by block s ignals,  cab ind ica tors ,  o r  both. 

*Boston and Maine Railroad. Rules f o r  the  Govern- 
ment of the Operating Department, October, 1961. 
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BLOCK SIGNAL -- A f i x e d  s igna l  a t  the  entrance of a  b lock 
t o  govern t r a i n s  and engines enter ing  and using t h a t  block. 

BLOCK STATION -- A place from which block s igna ls  are 
operated . 
CENTRALIZED TRAFFIC CONTROL SYSTEM (CTC) -- A term app l ied  
t o  a  system o f  r a i l r o a d  operat ion by means o f  which the  
movement o f  t r a i n s  and engines over routes and through 
blocks on a  designated sec t ion  o f  t rack  o f  t racks  i s  
d i rec ted by s igna ls  c o n t r o l l e d  from a designated p o i n t  
w i thout  requ i r i ng  the  use o f  t r a i n  orders and wi thout  
s u p e r i o r i t y  o f  t r a i n s .  

CURRENT OF TRAFFIC -- The movement o f  t r a i n s  on the  main 
t rack,  i n  one d i rec t i on ,  spec i f i ed  by the  ru les .  

DIVISION -- That p o r t i o n  o f  a  r a i l r o a d  assigned t o  the  
superv is ion o f  a  Superintendent. 

DUMMY MAST -- A mast placed on a  bracket  post  o r  brack- 
eted t o  the  s ide  o f  a  c a n t i l e v e r  post t o  i n d i c a t e  an 
unsignal led t rack  between such post  and the t rack  o r  
t racks  f o r  which s igna ls  are  provided. The mast w i l l  
be provided w i t h  a  b lue l i g h t  as a  marker. 

DUAL CONTROL SWITCH MECHANISM -- A mechanism provided 
w i t h  a  hand-throw levek and a  se lec to r  l e v e r  so arranged 
t h a t  when se lec to r  l e v e r  i s  operated the  con t ro l  o f  
swi tch w i l l  be t rans fe r red  from the power operated 
swi tch machine t o  the  hand-throw lever ,  o r  from the 
hand-throw l e v e r  t o  the power operated swi tch machine. 

DWARF SIGNAL -- A low home s igna l  usua l l y  s e t  c lose t o  
ground but  may be located on a  . post  up t o  approximately 
seven f e e t  above ground 1  eve1 



ENGINE -- A unit propelled by any form of energy, or a 
combination of such units operated from a single 
control, used in train or yard service. 

ENGINEMAN -- The employe in charge of and responsible 
for the operation of an engine. 

EXTRA TRAIN -- A train not authorized by a time-table 
schedule. I t  may be designated as -- 

Extra - for any extra train except 
passenger extra or work extra. 

Passenger Extra - for passenger train extra. 
Work Extra - for work train extra. 

FIXED SIGNAL -- A signal of fixed location indicating 
a condition affecting the movement of a train or engine. 

GOVERNING SIGNAL -- The signal f i r s t  in advance of a 
 train governing i t s  next movement. 
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HOME SIGNAL -- A fixed signal a t  the entrance of a 
route or block t o  govern trains or engines entering 
and using that route or block. 

INTERLOCKING -- An arrangement of signals and signal 
appliances so interconnected that their movements must 
succeed each other in proper sequence and for which 
interlocking rules are in effect. I t  may be operated 
manual ly or automatically. 

INTERLOCKING SIGNALS -- The fixed signals of an inter- 
locking. 

INTERLOCKING LIMITS -- The tracks between the opposing 
home signals of an  interlocking. 

INTERLOCKING STATION -- A place from which an inter- 
1 ocki ng i s  operated. 
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LEVER MARKER -- A card or other approved device for at ta-  
ching to lever of control machine to serve as a reminder. 

MAIN TRACK -- A track extending through yards and between 
stations upon which trains are operated by time-table or 
train order, or both, or the use of which i s  governed 
by block signals. 

MANUAL BLOCK SIGNAL SYSTEM -- A block or a series of con- 
secuti ve blocks, governed by block signal s operated 
manual ly, upon information by telegraph, telephone or 
other means of connnunication. 

MEETING POINT -- On single track, a place where one train 
meets another as prescribed by the rules. 

NEUTRAL TRACK -- A track in Central ized Traffic Control 
System (CTC) t e r r i  toty which signal 1 ed for movements in 
either direction. 

OPERATOR -- A t  stations - the telegrapher. A t  interlocking 
stations - the operator of interlocking; may be towerman, 
train director or train dispatcher. 

PILOT -- An employe assigned to a train when the engine- 
man or conductor, or both, are not ful ly acquainted with 
the physical characteristics or rules of the railroad, or 
portions of the railroad, over which the train i s  to be 
moved. (Also see Rule D-152a.) 

POT SIGNALS -- Small revolving signals, used to indicate 
the position of a switch. 

REGULAR TRAIN -- A train authorized by a time-table 
schedule. 

ROUTE -- The track a train may use in passing from one 
point to another. 



SCHEDULE -- That  p a r t  o f  a  t ime- tab le  which p rescr ibes  
c lass,  d i r e c t i o n ,  number and movement f o r  a  r e g u l a r  
t r a i  n. 

SIDING -- A  t r a c k  a u x i l i a r y  t o  t he  main t r a c k  f o r  meeting
o r  passing t r a i n s .  

SIGNAL ASPECT -- The appearance o f  a  f i x e d  s i gna l  con- 
veying an i n d i c a t i o n  as viewed f rom the  d i r e c t i o n  o f  an 
approaching t r a i n ;  t h e  appearance o f  a  cab i n d i c a t o r  s i g -
na l  conveying an i n d i c a t i o n  as viewed by an observer  i n  
t h e  cab. 

SIGNAL INDICATION -- The i n fo rma t i on  conveyed by t he  
aspect o f  a  s igna l .  

SINGLE TRACK -- A  main t r a c k  upon which t r a i n s  a re  
operated i n  bo th  d i r e c t i o n s .  

SPRING SWITCH -- A  swi tch  equipped w i t h  a  sp r i ng  mecha- 
nism arranged t o  r e s t o r e  t he  sw i tch  p o i n t s  t o  normal 
p o s i t i o n  a f t e r  having been t r a i l e d  through. 

STATION -- A  p lace  designated on t he  t ime - tab le  by 
name. 

SUBDIVISION -- A  p o r t i o n  o f  a  d i v i s i o n  designated by 
t ime-table.  

SUPERIOR TRAIN -- A  t r a i n  having precedence over  another  
t r a i n .  

SPEEDS: Medium - A  speed n o t  exceeding 30 m i l e s  per  
hour. 

Slow - A  speed n o t  exceeding 15 m i l e s  per  
hour. 

Res t r i c t ed  - A  speed t h a t  w i l l  permi t  s topp ing  
sho r t  o f  another t r a i n ,  obs t ruc t i on ,  
o r  sw i tch  n o t  p rope r l y  l i n e d  b u t  n o t  
exceeding 15 m i l es  per  hour. 
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Yard - A  speed t h a t  w i l l  pe rm i t  s topping 
w i t h i n  one-ha1 f t h e  range o f  v i s i on ,  
bu t  n o t  exceeding 15 m i l e s  pe r  hour. 

 TIME-TABLE -- The a u t h o r i t y  f o r  t he  movement o f  r e g u l a r  
t r a i n s  sub jec t  t o  t he  ru l es .  It conta ins  c l a s s i f i e d  
schedules w i t h  spec ia l  i n s t r u c t i o n s  r e l a t i n g  t o  t h e  move- 
ment o f  t r a i n s .  

 TRAIN -- An engine o r  more than one engine coupled, w i t h  
o r  w i t hou t  cars, d i s p l a y i n g  markers. 

TRAIN OF SUPERIOR RIGHT -- A  t r a i n  g iven  precedence by 
t r a i n  o rder .  

TRAIN OF SUPERIOR CLASS -- A  t r a i n  g iven  precedence by 
t ime- tab le .  

TRAIN OF SUPERIOR DIRECTION -- A  t r a i n  g iven  precedence 
i n  t h e  d i r e c t i o n  s p e c i f i e d  by t ime - tab le  as between op- 
posing t r a i n s  o f  t h e  same c lass.  

TRAIN REGISTER -- A  book o r  form which may be used a t  
designated s t a t i o n s  f o r  r e g i s t e r i n g  s i gna l s  d isp layed,  
the  t ime o f  a r r i v a l  and depar ture o f  t r a i n s  and such 
o the r  i n fo rma t i on  as may be prescr ibed.  

REGISTER STATION -- A  s t a t i o n  a t  which t r a i n  r e g i s t e r  
i s  located.  

TWO OR MORE TRACKS -- Two o r  more main t r a c k s  upon any o f  
which t he  c u r r e n t  o f  t r a f f i c  may be e i t h e r  s p e c i f i e d  d i -  
r ec t i on .  Two main t r acks  may be r e f e r r e d  t o  as double 
t rack .  

YARD -- A  system o f  t r acks  w i t h i n  de f ined  l i m i t s  p rov ided  
f o r  t he  making up 6 f  t r a i n s ,  s t o r i n g  o f  ca rs  and o t h e r  pur-  
poses, over  which movements n o t  au thor ized  by t ime- tab le ,  
o r  by t r a i n  order ,  may be made, sub jec t  t o  p rescr ibed  s i g -  
na ls  o r  spec ia l  i n s t r u c t i o n s .  
YARD ENGINE -- An engine assigned t o  ya rd  serv ice .  
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GENERAL D I R E C T I V E S  



General D i  r e c t i  ves 

The f o l l o w i n g  general  d i r e c t i v e s  a re  considered t y p i c a l  o f  r a i l  road 

requirements f a l l i n g  under t h i s  heading. They app l y  t o  a l l  ca tegor ies  o f  

r a i  1  road personnel . 

GENERAL NOTICE* 

Sa fe t y  i s  o f  t h e  f i r s t  importance i n  t h e  d ischarge 
o f  duty .  

Obedience t o  t h e  r u l e s  i s  e s s e n t i a l  t o  s a f e t y  and 
i s  requ i red .  

To e n t e r  o r  remain i n  t h e  s e r v i c e  i s  an assurance 
o f  w i l l  ingness t o  obey t h e  ru l es .  

The s e r v i c e  demands t h e  f a i t h f u l  , i n t e l l  i g e n t  and 
courteous d ischarge of duty.  

The ru l 'es conta ined he re i n  p rov ide  f o r  t h e  s a f e t y  
o f  employees and t h e  p u b l i c ;  f o r  e f f i c i e n c y  of 
ope ra t i on  and f o r  t h e  p r o t e c t i o n  o f  t h e  p r o p e r t y  
o f  t h e  Company and t he  t r a f f i c  i t  t r anspo r t s .  

*Boston & Maine Rai l road;  Rules f o r  t he  Government 
o f  t h e  Operat ing Department, 29 October 1961. 



GENERAL RULES 

A. Employees whose duties are prescribed by 
these rules must provide themselves with a copy. 

Employees whose duties are i n  any way affected 
by the timetable must have a copy of the current 
timetable with them while on duty. 

B. Employees must be conversant w i t h  and obey 
the rules and special instructions.  If in  doubt 
as t o  t he i r  meaning they must apply t o  proper 
authority for  explanation. 

C. Employees must pass the required exami- 
nations. 

D.  Persons employed i n  any service on t ra ins  
are subject to  the rules and special instruc- 
t ions .  

E .  Employees must render every assistance 
in t he i r  power in  carrying out the  rules and 
special instructions and must report promptly to  
the any violation thereof. 

F. Accidents, f a i l u r e  i n  the supply of water 
or  fuel ,  defects i n  tracks,  bridges, signals,  
o r  any unusual conditions which may affect  the  
movement of t r a in s ,  must be promptly reported 
by quickest avai 1 able means of communication 
t o  the proper authority.  

G. The use of alcoholic beverages o r  nar- 
cot ics  by employees subject t o  duty i s  prohibited. 
Being under the influence of a1 coho1 i c beverages 
o r  narcotics while on duty, or  t he i r  use or  pos- 
session while on duty i s  prohibited. 

H. The use of tobacco by employees on duty, while in 
the presence of o r  engaged in serving patrons i n  o r  about 
passenger s ta t ions  o r  t r a in s ,  i s  prohibited. 

J. Employees on duty must wear the prescribed badge 
and uniform and be neat in appearance. 

K. Employees on o r  about t ra ins  and a t  s ta t ions ,  must 
be courteous and orderly. 

L. In case of danger t o ,  or  loss o f ,  railroad property 
by f i r e ,  t he f t ,  o r  other causes, employees must unite t o  

rotect i t .  

Unauthorized possession of ,  removal or  disposal of any 
aterial from railroad property o r  property served by the 

ai  1 road i s  prohibited. 

M. Employees must exercise care t o  avoid injury to  
hemselves o r  others. They must observe the condition of 
quipment and the tools which they use i n  performing t he i r  
uties and when found defective wi l l ,  i f  practicable,  put 

hen in safe condition, reporting defects t o  the  

Employees are  prohibited from riding or  walking on the 
oof of any moving car.  

They must inform themselves as t o  the  location of struc- 
ures o r  obstructions where clearances are close. 

They must expect the  movement of t r a in s ,  engines or  cars 
t  any time, on any t rack,  in e i t he r  direction. 

They must not stand on the track in frontof an approaching 
ngine or  car  fo r  the purpose of boarding same. 
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They must know and comply w i t h  the  
Safety and F i r e  Prevention Rules as out-  
l i n e d  i n  "Rules f o r  Prevention o f  Perso- 
nal  Accidents. " 

Employes must provide themselves w i t h  
a copy o f  these Rules. 

N. Employes must n o t  absent themselves 
from duty, exchange du t i es  w i th ,  o r  subs t i -  
t u t e  others i n  t h e i r  place, nor  engage i n  
o ther  business which i n t e r f e r e s  w i t h  the 
proper performance o f  t h e i r  du t i es  as em- 
ployes o r  which i s  detr imental  t o  o r  i n  
compet i t ion w i t h  t he  Rai l road.  
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Specif ic  Job Requirements 

The fo l  lowing d i rec t ives  a re  extracted from the  Burl ington Northern 

Train Dispatchers Manual, January 1 ,  1071, and present a sampling of t h e  

spec i f i c  requirements general l y  applicable t o  t ra in  dispatchers employed by 

a1 1 ra i l  road cmpanies.  



TRAIN DISPATCHER* 
SPEC1 FIC JO

GENERAL: Tra in  dispatchers r e p o r t  t o  and receive i n -  
s t ruc t i ons  from the Chief  Dispatcher. Tra in  dispatchers 
must no t  permit  unauthorized persons i n  the  o f f i c e .  They 
are responsible f o r  any hazards created by t h e i r  t r a i n  
orders and must not  issue t r a i n  orders t h a t  are capable 
o f  more than one in te rp re ta t i on .  They must n o t  issue 
combinations and/or improper sequence o f  orders o r  i n -  
s t ruc t i ons  t h a t  might cause confusion, misunderstanding 
o r  be impract icable t o  comply wi th.  

Safety i s  o f  the  f i r s t  importance. Nothing should be 
permit ted t o  i n t e r f e r e  w i t h  safe methods, operations, o r  
p rac t ices  i n  handl ing o f  t r a i n s ,  i ssu ing  t r a i n  orders, 
t r a i n  l o c a t i o n  l ine-ups, CTC t rack  permits and o the r  
i ns t ruc t i ons .  Safety must no t  be s a c r i f i c e d  t o  save time.

Comnunication f a i l u r e  may occur a t  any moment and 
t r a i n  orders must be so handled t h a t  no hazard w i l l  
e x i s t  as a r e s u l t  o f  such f a i l u r e  o r  by operators c lea- 
r i n g  t r a i n s  w i thout  an OK from the  t r a i n  dispatcher. 

RULES OBSERVANCE: Tra in  d i  matchers must repo r t  
promptly t o  the  Chief Dispatcher: 

a. Any e r r o r  o r  i r r e g u l a r i t y  i n  the  handl ing o r  
execution o f  t r a i n  orders, clearances, 1 ine-ups 
and CTC t rack  permits; 

b. Any known o r  apparent f a i l u r e  o f  i n f e r i o r  t r a i n s  
t o  c lea r  super io r  t r a i n s  i n  accordance w i t h  the  
ru les  ; 

c. Any apparent v i o l a t i o n  o f  speed r e s t r i c t i o n s ;  
d. Any v i o l a t i o n  o r  apparent misunderstanding o f  

ru les  o r  i ns t ruc t i ons ,  by trainmen, enginemen, 
operators o r  others ; 

e. The p o s s i b i l i t y  o f  v i o l a t i o n  o f  hours o f  serv ice 
1 aw by employes; 

f. I n a b i l i t y  t o  obta in  prompt and e f f i c i e n t  serv ice 
from operators. 

B REQUIREMENTS 

, 
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BULLETINS: T ra in  dispatchers must read b u l l e t i n s  and 
w i l l  record the  number o f  t he  l a s t  b u l l e t i n  posted on the 
t r a i n  sheet, as acknowledgement o f  understanding o f  a l l  
b u l l e t i n s .  Copy o f  a l l  b u l l e t i n s  w i l l  be maintained i n  
each d ispatcher 's  o f f i ce .  I f  more than one d i v i s i o n  i s  i n -  
volved, separate sets o f  b u l l e t i n s  f o r  each d i v i s i o n  w i l l  
be maintained. 

STANDARD TIME: When a comparison o f  t ime i s  made w i t h  
employes, t r a i n  d ispatcher must make nota t ion  o f  employe's 
name, occupation and t ime compared on the  t r a i n  sheet. 
Each d ispatcher 's  d i s t r i c t  must have a standard c lock  
ava i l ab le  f o r  t ime reference. 

NEW TIMETABLE: Before the  e f f e c t i v e  date f o r  t he  new 
t imetable, t r a i n  dispatchers must check the  t r a i n  sche- 
dules and determine whether a l l  t r a i n s  which are  author ized 
by the  o l d  t imetab le  w i l l  be able t o  assume the corres- 
ponding schedule o f  the  new t imetab le  and proceed on t h i s  
schedule. Should there  be any doubt as t o  the  t r a i n s '  au- 
t h o r i t y  t o  proceed on i t s  schedule, i t  should be run as an 
ex t ra  from i t s  i n i t i a l  s ta t i on .  

HOURS OF SERVICE AND FULL CREW LAWS: T ra in  d ispatchers 
must have s u f f i c i e n t  knowledge o f  the  hours o f  serv ice  
law regarding t r a i n  dispatchers, operators, enginemen, 
yardmen and trainmen t o  guard against  v io la t i ons .  

When crews are r e l i e v e d  under the  p rov i s ion  o f  hours 
o f  serv ice  law a t  a l o c a t i o n  o the r  than f i n a l  terminal ,  
no ta t ions  must be made showing t ime and place re l ieved.  
Report must be made t o  Chief Dispatcher o f  such occur- 
rences, a lso . any v i o l a t i o n s  o f  hours o f  serv ice  law by 
empl oyes 



KNOWLEDGE OF DISTRICT: Train dispatchers must fam- 
i l  iarize themselves with the physical charatteri s t ics  
of the terr i tory in their  charge, such as grade con- 
ditions, location of sidings and train order signals or  
other conditions that affect the movement of trains. 

TELEPHONE OR RADIO CONVERSATIONS: Train dispatchers 
must be courteous in the i r  conversations. Special care 
must be used and consideration given, when working with 
new or inexperienced employees. Train orders, 1 i ne-ups , 
CTC track permits and track and time 1 imits must be 
transmitted with care and a t  a speed regulated to  the cap- 
aci ty of the individual with whom working. 

NOTIFICATION OF TRAIN MOVEMENTS: Connecting divisions 
and dispatching d is t r ic ts  must be kept promptly informed 
on train movements with which they are concerned. Ter- 
minals and other stations, as required, must be kept 
informed as to  the expected arrival of delayed passenger 

 trains. 
 

TRAIN SHEET RECORDS: Train dispatchers must keep train 
sheet in a neat and legible manner, recording the re- 
quired information thereon, including delays to  trains 
and engines. 

In the same manner as they are shown on timetables, 
trains Should generally be entered on the train sheets, 
starting from the column of stations with the f i r s t  train 
due out of i t s  in i t ia l  station af ter  midnight and continu- 
ing in order of departure of trains. When practicable, a 
train in the same direction should not be entered closer 
to the station column than another train which i s  running 
a t  an ear l ie r  time. 

The OS record must be currently maintained. If 
necessary information to  complete the train sheet record 
i s  lacking such information must be obtained and placed 
thereon. 

Accounts of accidents, injuries, and unusual happen- 
nings will be recorded on the train sheet, noting time of 
occurrence and time track i s  clear for  t raf f ic .  

a
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An extra train or a work extra being authorized must 
be entered on the train sheet before the running order, or  
work order, i s  transmitted. When Example 6 of Form G train 
order i s  issued, the train must be entered on both sides of 
the train sheet before the order i s  transmitted. 

Whenever work trains are operated, they wi 11 be 
entered on the train sheet by a diagonal l ine drawn across 
the station column between the authorized station l imits ,  
and in addition, under the work train column on train 
sheet. 

Information of train movements as received by annun- 
ciators or  other means may be entered upon the train sheet 
in pencil as memorandum. Such information will not be 
used as evidence of the arrival or  passing of a t rain.  

TRAIN ORDER BOOK RECORDS: The records to  be kept in 
the train order book must be neatly compiled and legible. 
The train dispatcher on duty will show his in i t i a l s  a t  the 
top of each page. When an individual i s  breaking in with 
the train dispatcher, that person's in i t i a l s  will be shown 
directly below each train order he issues. 

Each train order must be written in ink in ful l  in a 
book provided for that purpose in the office of the train 
dispatcher, and with i t  recorded: 

(a) time train order signal displayed; 
(b) indication displayed by train order signal ; 
(c) to what offices the order was transmitted; 
(d) when the order was made complete or the " X "  re- 

sponse sent a t  each office; 
(e)  the names of those who signed the order, when 

requi red. 
When train orders are transmitted by telegraph, the 

train dispatcher must write the order the f i r s t  time i t  
i s  repeated, and must underscore each word and figure each 
time i t  i s  repeated. 

When train orders are transmitted t o  a train by radio 
the train must be standing. 

Train dispatchers must check off a l l  train orders not 
in effect by writing his in i t i a l s  across the face of the 
order with a red pencil. A single diagonal line drawn 



across the entire page w i t h  a red pencil indicates that 
al l  train orders on that page are no longer in effect. 
When a1 1 orders up  to and including a certain page are 
no longer in effect,  a page size "X I1  in red pencil will 
be drawn on this  page. 

When an office i s  closed a t  the time an order i s  
transmitted to other offices, the address of the order 
for that office must be entered i n  the train order book 
and the order number entered on clearance page for that 
station as a reminder to issue such orders when that 
office opens. Such information must also be included 
or the transfer. 

When l is t ing addresses where more t h a n  one train 
gets the orders a t  the same station, place the station 
call opposite each address and have the time completed 
shown on the line opposite the las t  entry for that sta- 
tion. 

For train orders delivered by the train dispatcher, 
the requirements as to the record and delivery are the 
same as a t  other offices. 

 When a train dispatcher issues a train order that 
i s  to be del ivered by a train dispatcher, a carbon copy 
of the body of the order must be made in the train 
order book, and this  copy underscored as i t  i s  repeated 
thereafter. 

Line-up and CTC track permit records must be properly 
recorded. Li ne-up records include: number, name of 
station or individual copying and time issued. CTC track 
permit records include: permit stamp record and "REPORT 
CLEAR" requi rement when appl i ca bl e. 

NUMBERING OF TRAIN ORDERS:  Train orders, except slow 
or cautionary orders must be numbered consecutively 
each day, beginning at  midnight. Each set of dispat- 
chers will use a separate series of numbers. Adjoining 
dispatching distr icts  must not use the same series of 
numbers. A higher series of numbers must be used for 
slow or cautionary orders. Separate train order books *Burl i n g  ton Northern, Train Dispatchers 

Manual, January 1, 1971. must be used for each dispatching dis t r ic t ,  a n  exclu- 
sive book used for slow or cautionary orders. 
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OPERATING RULES 

NITE.-Rules w i t h  a p r e f i x  "S"  a re  fo r  s ing le  t racks;  
those w i t h  a p r e f i x  "DM are  f o r  two o r  more t racks.  
Rules w i thout  a p r e f i x  are  f o r  s ing le  and two o r  more 
tracks. 

OPERATING RULES 
STANDARD TIME 

1. Standard Time obtained from Washington, D.C., 
observatory w i l l  be t ransmi t ted  by w i re  a t  12.00 
o ' c lock  noon, d a i l y .  

2. Each conductor, 'engi neman, and other employee 
as may be designated must carry, wh i le  on duty, a 
re1 i a b l e  ra i l road-grade watch, f o r  which there  must 
be a prescr ibed c e r t i f i c a t e  on f i l e  w i t h  the  Railroad.

3.  Watches o f  conductors and enginemen must be com- 
 pared, when commencing each day's work, w i t h  a c lock  

designated by t ime-table as a standard clock. The 
t ime when watches are  compared must be reg i s te red  on 
a prescr ibed form. 

3a. Conductors and enginemen n o t  having access t o  a 
standard c lock  must compare watches d a i l y  w i t h  con- 
ductors o r  enginemen who have standard t ime and have 
registered,  o r  must reueive standard t ime by w i re  o r  
telephone. 

3b. Before leav ing on t h e i r  i n i t i a l  t r i p s ,  conductor
and enginemen w i l l  compare t ime w i t h  another member o
the crew. 

Other t r a i n  employees must compare watches w i t h  
conductor o r  engineman as soon as prac t icab le .  

4. Each t ime-table, from the moment i t  takes e f f e c t ,  
supersedes the preaeding t ime-table, and i t s  schedule
take e f f e c t  on any d i v i s ion ,  o r  sub-dividion, a t  the  
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leav ing t ime a t  t h e i r  i n i t i a l  s ta t i ons  on such d i v i s ion ,  
o r  subdivision. But when a schedule of t he  preceding time- 
t a b l e  corresponds i n  number, class, day o f  1 eaving, 
d i rec t i og ,  and i n i t i a l  and terminal  s ta t i ons  w i t h  a 
schedule o f  the  new t ime-table, a t r a i n  author ized by the 
preceding t ime-table w i l l  r e t a i n  i t s  t r a i n  orders and 
assume the schedule o f  t he  corresponding number o f  t he  
new time-tab1 e. 

Schedules on each d i v i s i o n ,  o r  subdiv is ion,  date from 
t h e i r  i n i t i a l  s t a t i o n s  on such d i v i s i o n  o r  subdiv is ion.  

Not more than one schedule o f  the same number and 
day sha l l  be i n  e f f e c t  on any d i v i s i o n  o r  subdiv is ion.  

5. Not more than two times are  given f o r  a t r a i n  a t  any 
s ta t ion ;  where one i s  given, i t  i s ,  unless otherwise 
indicated, the leav ing time; where two, they are  the 
a r r i v i n g  a d >  t he  leav ing time: 

Unless otherwise speci f ied,  the t ime appl i e s :  
On s ing le  t rack,  a t  the swi tch where an opposing 

t r a i n  c lears;  where there  i s  no swi tch i t appl ies 
a t  the  s ta t i on .  

On two o r  more t racks,  a t  t he  s ta t i on .  
Schedul e meeting o r  passing s ta t i ons  are  i nd i ca ted  

by f i gu res  i n  f u l l - f a c e d  type, w i t h  the  numbers o f  the 
t r a i n s  t o  be met o r  passed i n  small f i gu res  ad jo in ing .  

When t r a i n s  a re  t o  be met o r  passed a t  a s i d i n g  
extending between two ad jo in ing  s ta t ions ,  t he  t ime a t  each 
end o f  the  s id ing  w i l l  be shown i n  f u l l - f a c e d  type. 

5a. Time a t  meeting o r  passing s ta t ions ,  located a t  
the  ends of two o r  more t racks  a t  junc t ions  and a t  
terminal  s ta t i ons  w i l l  be shown i n  schedules i n  f u l l - f a c e d  
type when the d i f f e rence  i n  the  times o f  t r a i n s  i s  f i v e  
minutes o r  1 ess. 

6. The fo l l ow ing  l e t t e r s  when placed before the  f i gu res  
of t he  schedule ind ica te :  

"s" - regu lar  stop. 

s 
f  
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* S o u r c e :  R u l e s  f o r  t h e  Government  o f  t h e  O p e r a t i n g  D e p a r t m e n t ,  B o s t o n  & Y a i n e  R a i l r o a d :  
O c t o b e r  2 9 i  ,1968:  



"f" - flag stop to  receive or discharge t raf f ic .  
"An - arrive. 
"e" - Stop to  leave passengers on notice to con- 

ductor. 
"v" - Stops only on signal to take passengers. 

6a. The following l e t t e r s  when Ptaced after  the 
name of a station indicate: 

" N "  - Train order office-Open continously. 
"DM - Train order office-Not open continous- 

ly  
"T" - Telephone comunication. 
" X "  - Yard 1 imits. 



OPERATIN

NOTE.-Rules w i t h  a  p r e f i x  "S" a re  f o r  s i n g l e  t r acks ;  
those w i t h  a  p r e f i x  "D" a re  f o r  two o r  more t r a c k s .  
Rules w i t hou t  a  p r e f i x  a re  f o r  s i n g l e  and two o r  more
t racks .  

OPERATING RULES 
STANDARD T I  ME 

1  . Standard Time obta ined from Washington, D.C., 
observatory w i l l  be t r ansm i t t ed  by w i r e  a t  12:OO 
o ' c l o c k  noon, d a i l y .  

2. Each conductor, engi neman, and o t h e r  employee 
as may be designated must ca r r y ,  w h i l e  on d u t y  a  
re1 i a b l e  r a i l  road-grade watch, f o r  which t h e r e  must 
be a  p rescr ibed  c e r t i f i c a t e  on f i l e  w i t h  t h e  
Ra i l  road. 

3. Watches o f  conductors and enginemen must be 
compared, when commencing each day 's  work, w i t h  
a  c l o c k  designated by t ime - tab le  as a  standard 
c lock .  The t ime when watches a r e  compared must 
be r e g i s t e r e d  on a  p rescr ibed  form. 

3a. Conductors and enginemen n o t  having access t o  a  
standard c l ock  must compare watches d a i l y  w i t h  con- 
duc to rs  o r  enginemen who have standard t ime and have 
reg i s te red ,  o r  must r ece i ve  standard t ime by w i r e  
o r  telephone. 

3b. Before l eav ing  on t h e i r  i n i t i a l  t r i p s ,  conductors
and enginemen w i l l  compare t ime  w i t h  another  member 
of t h e  crew 

Other t r a i n  employees must compare watches w i t h  
conductor o r  enginemen as soon as p rac t i cab le .  

G RULES* 

 

 

4. Each t ime- tab le ,  from t h e  moment i t  takes e f f e c t ,  
supersedes t he  preceding t ime-tab1 e, and i t s  schedules 
take e f f e c t  on any d i v i s i o n ,  o r  sub-d iv is ion ,  a t  t h e  
l e a v i n g  t ime a t  t h e i r  i n i t i a l  s t a t i o n s  on such d i v i s i o n ,  
o r  subd i v i s i on .  But  when a  schedule of t h e  preceding 
t ime-tab1 e  corresponds i n  number, c lass ,  day o f  1  eavi  ng . 
d i r e c t i o n ,  and i n i t i a l  and t e rm ina l  s t a t i o n s  w i t h  a  
schedule o f  t h e  new t ime-table,  a  t r a i n  au thor ized  by 
t he  preceding t ime - tab le  w i l l  r e t a i n  i t s  t r a i n  o rders  
and assume t h e  schedule of t h e  corresponding number o f  
the  new t ime- tab le .  

Schedules on each d i v i s i o n ,  o r  subd iv is ion ,  da te  
from t h e i r  i n i t i a l  s t a t i o n s  on such d i v i s i o n  o r  sub- 
d i v i s i o n .  

5. Not  more than two t imes a r e  g iven  f o r  a  t r a i n  a t  
any s t a t i o n ;  where one i s  given, i t  i s ,  un less o the r -  
wise ind ica ted ,  t h e  l e a v i n g  time; where two, t hey  a r e  
t h e  a r r i v i n g  and t h e  l e a v i n g  t ime.  

Unless otherwise speci f ied,  t h e  t ime  appl i es :  
On s i n g l e  t r ack ,  a t  t h e  sw i t ch  where an opposing 

t r a i n  c l ea rs ;  where t h e r e  i s  no sw i t ch  i t  a p p l i e s  a t  
t h e  s t a t i o n .  

On two o r  more t racks ,  a t  t h e  s t a t i o n .  
Schedule meeting o r  passing s t a t i o n s  a r e  i n d i c a t e d  

by f i g u r e s  i n  f u l l - f a c e d  type, w i t h  t h e  numbers o f  t h e  
t r a i n s  t o  be met o r  passed i n  smal l  f i g u r e s  ad jo i n i ng .  

When t r a i n s  a r e  t o  be met o r  passed a t  a  s i d i n g  
extending between two a d j o i n i n g  s ta t i ons ,  t h e  t ime  a t  
each end o f  t h e  s i d i n g  w i l l  be shown i n  f u l l - f a c e d  
type.  

5a. Time a t  meeting o r  passing s t a t i o n s ,  l oca ted  a t  
t he  ends o f  two o r  more t r a c k s  a t  j u n c t i o n s  and a t  

*Source: Rules f o r  t h e  Government o f  t h e  Operat ing Department, Boston & Maine Ra i l road :  October 29, 1961. 



terminal  s ta t i ons  w i l l  be shown i n  schedules i n  f u l l - f a c e d  
type when the  d i f f e rence  i n  the  t imes o f  t r a i n s  i s  f i v e  
minutes o r  less.  

6 .  The f o l l o w i n g  l e t t e r s  when placed before t h e  f i g u r e s  
o f  the  schedule i nd i ca te :  

"s "  - regu la r  stop. 
" f "  - f l a g  stop t o  rece ive  o r  discharge t r a f f i c .  
"A"  - a r r i v e .  
"e" - Stop t o  leave passengers on n o t i c e  t o  conductor. 
"v"  - Stops on l y  on s igna l  t o  take passengers. 

6a. The fo l l ow ing  l e t t e r s  when placed a f t e r  t he  name of 
a  s t a t i o n  i nd i ca te :  

"N "  - T ra in  order off ice-Open cont inuously.  
"0" - T ra in  order o f f i ce -No t  open cont inuously.  
"T" - Telephone communication. 
" X u  - Yard 1  i m i t s .  



APPENDIX E 

TRAIN MOVEMENT SUPERIORITY 

AND 

RIGHT-OF-WAY 



SUPERIORITY OF TRAINS 

S-71. A  t r a i n  i s  supe r i o r  t o  another  t r a i n  by r i g h t ,
c l ass  o r  d i r e c t i o n .  

R igh t  i s  con fe r red  by t r a i n  order ;  c lass  and d i r e c t i o
by t ime tab le .  

R igh t  i s  supe r i o r  t o  c l ass  o r  d i r e c t i o n .  
D i r e c t i o n  i s  s u p e r i o r  as between t r a i n s  o f  t h e  same 

c l ass .  
D-71. A  t r a i n  i s  supe r i o r  t o  another t r a i n  by r i g h t  

o r  c lass .  
R igh t  i s  con fe r red  by t r a i n  order ;  c lass  by t ime-  

t a b l e .  
R igh t  i s  supe r i o r  t o  c lass .  
72. T ra i ns  o f  t h e  f i r s t  c l ass  a re  supe r i o r  t o  those 

o f  t h e  second; t r a i n s  o f  t h e  second c lass  a re  supe r i o r  t
those o f  t h e  t h i r d ;  and so on. 

S-72. T ra i ns  i n  t h e  d i r e c t i o n  s p e c i f i e d  by t he  t ime-
t a b l e  a re  s u p e r i o r  t o  t r a i n s  o f  t h e  same c l ass  i n  t h e  

 
oppos i t e  d i r e c t i o n .  

\ 73. E x t r a  t r a i n s  a re  i n f e r i o r  t o  r e g u l a r  t r a i n s .  

MOVEMENT OF TRAINS AND ENGINES 

82. T imetable schedules, un less f u l f i l l e d ,  a re  i n  
e f f e c t  f o r  twe lve  hours a f t e r  t h e i r  t ime a t  each s ta -  
ti on. 

Regular t r a i n s  more than  twe lve  hours behind e i t h e r  
t h e i r  scheduled a r r i v i n g  o r  l e a v i n g  t ime  a t  any s t a t i o n  
l o s e  bo th  r i g h t  and schedule, and can t h e r e a f t e r  pro-  
ceed o n l y  as au tho r i zed  by t r a i n  order ,  unless o ther -  
wise prov ided.  

S-83. Unless o therw ise  prov ided,  a  t r a i n  must n o t  
l eave  i t s  i n i t i a l  s t a t i o n  on any reg ion ,  d i s t r i c t ,  d i v i -  
s i o n  o r  subd i v i s i on ,  o r  a  j u n c t i o n ,  o r  pass f rom one o f  
two o r  more t r a c k s  t o  s i n g l e  t r a c k ,  u n t i l  i t  has been 
ascer ta ined  whether a l l  t r a i n s  due, which a re  supe r i o r  
have a r r i v e d  o r  l e f t .  

S t a t i o n s  a t  which t r a i n  r e g i s t e r s  a re  l o c a t e d  w i l l  
be des ignated by t imetab le .  
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D-83. Unless o therw ise  prov ided,  a  t r a i n  must n o t  
leave  i t s  i n i t i a l  s t a t i o n  on any reg ion ,  d i s t r i c t ,  d i v i -  
s i o n  o r  subd i v i s i on ,  o r  a  j u n c t i o n ,  u n t i l  i t  has been 
ascer ta ined  whether a l l  s u p e r i o r  t r a i n s  due have l e f t .  

S t a t i o n s  a t  which t r a i n  r e g i s t e r s  a re  l oca ted  w i l l  
be designated by t ime tab le .  

84. A t r a i n  must n o t  s t a r t  u n t i l  t h e  proper  s i gna l  
i s  g iven .  

85. T ra i ns  o f  one schedule may pass t r a i n s  o f  
another  schedule o f  t h e  same c lass ,  and e x t r a  t r a i n s  may 
pass and run  ahead o f  c l ass  t r a i n s  and e x t r a  
t r a i n s .  

A  sec t i on  must n o t  pass and r u n  ahead o f  another  
sec t i on  o f  t h e  same schedule w i t h o u t  f i r s t  exchanging 
t r a i n  orders,  s i g n a l s  and numbers w i t h  t h e  sec t i on  t o  be 
passed. The change i n  sec t i ons  must be repo r t ed  f rom 
the  nex t  avai  1  ab le  p o i n t  o f  communication. 

86. Unless o therw ise  prov ided,  an i n f e r i o r  t r a i n  
must be c l e a r  a t  t h e  t ime  a  t r a i n  i n  t h e  same 
d i r e c t i o n  i s  due t o  leave  t h e  nex t  s t a t i o n  i n  t he  r e a r  
where t ime i s  shown. 

S-87. An i n f e r i o r  t r a i n  must keep o u t  o f  t h e  way o f  
opposing supe r i o r  t r a i n s  and f a i l i n g  t o  c l e a r  t h e  main 
t r a c k  by t he  t ime  r e q u i r e d  by r u l e  must be p ro tec ted  as 
p rescr ibed  by  Rule 99. 

Ex t ra  t r a i n s  must c l e a r  t h e  t ime  o f  opposing r e g u l a r  
t r a i n s  n o t  l e s s  than  f i v e  minutes, un less  o therw ise  pro-  
vided, and w i l l  be governed by t r a i n  o rders  w i t h  respec t  
t o  opposing e x t r a  t r a i n s .  

S-88. A t  meeting p o i n t s  between e x t r a  t r a i n s ,  t h e  
t r a i n  i n  the  i n f e r i o r  t i m e t a b l e  d i r e c t i o n  must t a k e  t h e  
s i d i ng ,  un less o therw ise  prov ided.  

T ra i ns  must p u l l  i n t o  t h e  s i d i n g  when p r a c t i c a b l e ;  i f  
necessary t o  back i n ,  t h e  t r a i n  must f i r s t  be p ro tec ted  as 
p rescr ibed  by Rule 99, un less  o therw ise  prov ided.  

S-89. At meeting p o i n t s  t h e  i n f e r i o r  t r a i n  must t a k e  
t h e  s i d i n g  and c l e a r  t h e  t ime  o f  t he  s u p e r i o r  t r a i n  n o t  
l e s s  than  f i v e  minutes, except  a t  schedule meeting p o i n t s  
between t r a i n s  o f  t he  same c l ass ,  where t h e  i n f e r i o r  t r a i n  
must c l e a r  t h e  main t r a c k  be fo re  t h e  l e a v i n g  t ime  o f  t h e  
s u p e r i o r  t r a i n .  



The s u p e r i o r  t r a i n  must s t o p  a t  s c h e d u l e d  m e e t i n g
p o i n t s  w i t h  t r a i n s  of t h e  same c l ass  unless sw i t ch  i s  
p r o p e r l y  l i n e d  and t r a c k  c l e a r .  The i n f e r i o r  t r a i n  
must p u l l  i n t o  t h e  s i d i n g  when p r a c t i c a b l e .  If neces- 
sary  t o  back i n ,  un less o therw ise  prov ided,  i t  must be 
p ro tec ted  as p resc r i bed  by Rule 99. 

S-90. Engine w h i s t l e  o r  horn s i gna l  14 (n )  must 
be sounded a t  l e a s t  one mi l e  before reaching a  meeting 
o r  w a i t i n g  p o i n t .  

91. Unless some form o f  b l ock  system i s  used, t r a i n
i n  t he  same d i r e c t i o n  must keep n o t  l ess  than t e n  
minutes apar t ,  except i n  c l o s i n g  up a t  s t a t i o n s .  

92. Unless o therw ise  prov ided,  a  t r a i n  must n o t  
leave a  s t a t i o n  i n  advance o f  i t s  scheduled l e a v i n g  
t ime. 

93. W i t h i n  y a r d  l i m i t s  t h e  main t r a c k  may be used, 
c l e a r i n g  t he  t ime  o f  f i r s t - c l a s s  t r a i n s  a t  t he  nex t  
s t a t i o n  where t ime  i s  shown. P r o t e c t i o n  aga ins t  
c lass ,  e x t r a  t r a i n s  and engines i s  n o t  requ i red .  

c lass ,  e x t r a  t r a i n s  and engines must 
move w i t h i n  y a r d  l i m i t s  a t  y a r d  speed unless t h e  main 
t r a c k  i s  known t o  be c l e a r .  

A  t r a i n  o r  engine must n o t  be moved aga ins t  t h e  
c u r r e n t  of t r a f f i c  w i t h i n  y a r d  l i m i t s  u n t i l  p r o v i s i o n  
has been made f o r  t h e  p r o t e c t i o n  o f  such movement. 

NOTE.- Where Automatic B lock S igna l  System r u l e s  
a re  i n  e f f e c t ,  "known t o  be c l e a r "  inc ludes  when 
t r a c k  i s  known t o  be c l e a r  by s i gna l  i n d i c a t i o n .  

 94. A  t r a i n  which over takes another  t r a i n  so d i s -  
ab led t h a t  i t  cannot proceed w i l l  pass it, if p r a c t i -  
cable,  and i f  necessary w i l l  assume t h e  schedule and 
t ake  t he  t r a i n  o rders  o f  t he  d i sab led  t r a i n ,  proceed 
t o  t h e  nex t  a v a i l a b l e  p o i n t  o f  communication, and t h e r e  
r e p o r t  t o  t h e  . The d i sab led  t r a i n  w i l l  
assume t h e  r i g h t  o r  schedule and t a k e  t h e  t r a i n  o rders  
o f  t he  l a s t  t r a i n  w i t h  which i t  has exchanged, and w i  11 , 
when able,  proceed t o  and r e p o r t  f rom t h e  nex t  a v a i l -  
ab l e  p o i n t  o f  communication. 

95. Two o r  more sec t i ons  may be r u n  on t h e  same 
schedule. Each s e c t i o n  has equal t i m e t a b l e  a u t h o r i t y .  

Unless o therw ise  prov ided,  a  t r a i n  must n o t  d i s -  
p l a y  s i g n a l s  f o r  a  f o l l o w i n g  s e c t i o n  w i t h o u t  t r a i n  
o rde r  a u t h o r i t y .  

S-96. Unless o therw ise  prov ided,  s i g n a l s  must 
n o t  be o rdered  d i sp l ayed  t o  no r  taken down a t ,  o t h e r  
than  a  r e g i s t e r  s t a t i o n  f o r  t h e  t r a i n  d i s p l a y i n g  t he  
s i gna l s .  

97. Unless o therw ise  prov ided,  e x t r a  t r a i n s  must 
n o t  be r u n  w i t h o u t  t r a i n  orders.  

98. T ra i ns  and engines must approach t h e  end of 
wo o r  more t r acks ,  j unc t i ons ,  r a i  1  road  c ross ings  

a t  grade, and movable b r idges ,  prepared t o  s top,  
n less  t h e  swi tches a re  p r o p e r l y  l i n e d ,  s i g n a l s  i n d i -  

ca te  proceed, and t r a e k  i s  c l e a r .  Where r e q u i r e d  
by law, t r a i n s  and engines must s top.  

99. When a  t r a i n  i s  moving under circumstances 
i n  which i t  may be over taken by another  t r a i n ,  a  

ember o f  t h e  crew must drop l i g h t e d  f u s e e s  a t  p r o p e r  
i n t e r v a l s  and t ake  such o t h e r  a c t i o n  as may be 

ecessary t o  i n s u r e  f u l l  p r o t e c t i o n .  
When a  t r a i n  s tops under circumstances i n  which 

t  may be over taken by another  t r a i n ,  a  member o f  
h e  crew must go back immediate ly  w i t h  f lagman's 
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s igna ls  a  s u f f i c i e n t  d is tance t o  insure  f u l l  protec-  
t i on .  When cond i t ions  requ i re  he w i l l  d isp lay  1  igh ted 

f u  sees  and when necessayy , i n  add i t ion ,  p l  ace two 
torpedoes. 

When r e c a l l e d  and sa fe t y  o f  t he  t r a i n  w i l l  permit,  
he may r e t u r n  and when cond i t ions  require,  he w i l l  leave 
the  l i g h t e d  fuse and torpedoes. 

When a  t r a i n  stops under circumstances i n  which i t  
may be overtaken by another t r a i n ,  t he  engineman w i l l  
immediately sound s igna l  14(c) .  When ready t o  proceed 
he w i l l  r e c a l l  the flagman. 

The f r o n t  o f  t he  t r a i n  must be pro tec ted i n  the  same 
way when necessary by a  member o f  t he  crew. 

NOTE. - When t r a i n s  o r  engines are  operat ing under 
Automatic Block Signal o r  T r a f f i c  Control System 
Rules, p ro tec t i on  against  f o l l o w i n g  t r a i n s  o r  engines 
on the same t rack  i s  n o t  required. 

101. Trains and engines must be f u l l y  p ro tec ted 
against  any known cond i t ion ,  no t  covered by the  ru les ,  
which i n t e r f e r e s  w i t h  t h e i r  safe passage. 

102. When a  t r a i n  i s  d isabled o r  stopped suddenly 
by an emergency app l i ca t i on  o f  the  a i r  brakes o r  
o the r  causes, adjacent t r a t k s  as we l l  as t racks  o f  
o ther  r a i l  roads t h a t  a re  1  i a b l e  t o  be obstructed must, 
whi 1  e  stopping and when stopped, be pro tec ted u n t i  1  
i t  i s  ascerta ined they are  safe and c l e a r  f o r  the  move- 
ment o f  t r a i n s .  

103. When cars are  pushed by an engine, and the  
cond i t ions  require,  a  member o f  the  crew must take a  
conspicuous p o s i t i o n  on the  lead ing  car. When s h i f -  
t i n g  over p u b l i c  crossings a t  grade n o t  p ro tec ted 
by a  designated employee, o r  by gates, a  member o f  
the  crew must p r o t e c t  t h e  crossing. 
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104. Switches must be p rope r l y  l i n e d  a f t e r  being used. 
Except where swi tch  tenders are  stat ioned,  conductors 
must know t h a t  switches used by them o r  members o f  t h e i r  
crew are l e f t  i n  proper pos i t i on .  

A  swi tch  must no t  be l e f t  open f o r  another t r a i n  o r  
engine unless i n  charge o f  a  member o f  t he  crew o f  such 
t r a i n  o r  engine. 

Employees 1  i n i n g  switches must see t h a t  po in t s  fit 
p ~ o p e r l y .  

When prac t icab le ,  the  engineman must see t h a t  the  
switches near the  engine are p rope r l y  1  ined. 

A  t r a i n  o r  engine must no t  f o u l  a  t r a c k  u n t i l  switches 
connected w i t h  the  movement are p rope r l y  l i n e d ,  o r  i n  
the  case o f  spr ing  switches the  normal rou te  i s  seen t o  
be c lear .  When wa i t i ng  t o  cross from one t rack  t o  another 
and dur ing the  approach o r  passing o f  a  t r a i n  o r  engine 
on t racks  involved, a l l  switches connected w i t h  the  move- 
ment must be secured i n  the normal pos i t i on .  Switches 
must n o t  be res tored t o  normal p o s i t i o n  u n t i l  a  movement 
i s  completed o r  c l e a r  o f  the main t rack  involved. 

Where t r a i n s  o r  engines are  requ i red  t o  be reported 
c l e a r  o f  main t rack  such r e p o r t  must n o t  be made u n t i l  
swi tch has been secured i n  i t s  normal pos i t i on .  

When a  t r a i l i n g  movement through a  sp r i ng  swi tch i s  
stopped before passing e n t i r e l y  through t h e  switch, the 
movement must n o t  be reversed u n t i l  the swi tch has been 
proper ly  s e t  by hand. 

Trains and engines must s top and examine main t rack  
spr ing  switches before making fac ing  p o i n t  movements 
over them, unless rece i v ing  a  s igna l  i n d i c a t i o n  permit -  
t i n g  them t o  proceed. 

NOTE. - Rule 104 app l ies  o n l y  t o  hand-operated 
switches. When spr ing  o r  remotely con t ro l  l e d  switches 
are operated by hand, they are  hand-operated switches 
and Rule 104 appl ies.  



105. Unless otherwise provided, t r a i n s  and engines 
using any t rack  o ther  than a  main t rack  must proceed 
expecting t o  f i n d  t rack  occupied. 

Sid ings o f  an assigned d i r e c t i o n  must no t  be used 
i n  a  reverse d i r e c t i o n  unless author ized by the  

o r  i n  an emergency under f l a g  pro tec t ion .  
106. The conductor, engineman and p i l o t  are 

responsib le f o r  t he  sa fe t y  o f  the  t r a i n  and the  ob- 
servance o f  the  ru les ,  and, under cond i t ions  not  pro- 
v ided f o r  by the  ru les ,  must take every precaut ion 
f o r  p ro tec t ion .  

Th is  does no t  r e l i e v e  o ther  employees o f  t h e i r  
responsi b i  1  i t y  under the  ru les .  

107. When a  passenger t r a i n  i s  rece i v ing  o r  
d ischarging t r a f f i c  on the  s ide toward a  s ta t i on ,  a  
t r a i n  o r  engine must n o t  pass between i t  and the  
s t a t i o n  unless proper safeguards are provided. 

108. I n  case o f  doubt o r  uncer ta in ty ,  the  safe 
course must be taken. 

D-151. Where two main t racks  are i n  serv ice  
t r a i n s  must keep t o  the  , unless other-  
wise provided. 

Where th ree o r  more main t racks  are i n  serv ice  
they s h a l l  be designated by numbers and t h e i r  use 
i nd i ca ted  by specia l  i ns t ruc t i ons .  

D-152. When a  t r a i n  o r  engine crosses over t o ,  
o r  obs t ruc ts  another t rack,  the movement must be 
protected, unless otherwise provided. 
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APPENDIX  F 

RULES FOR MOVEMENT 

BY 

T R A I N  ORDERS 



RULES FOR MOVEMENT 
BY TRAIN ORDERS 

201. For movements not provided for by timetable, 
unless otherwise provided, train orders will be issued 
by authority and over the signature of the 
and only contaIn information or instructions essential 
t o  such movements. 

They must be brief and clear; in the prescribed 
forms when appl icable; ;and without erasure, a1 teration 
or inter1 ineation. 

Figures in train orders must not be surrounded by 
brackets, circles or other characters. 

202. Each train order must be given in the same 
words t o  a l l  employees or trains addressed. 

203. Train orders must be numbered consecutively 
each day, beginning a t  midnight. 

204. Train orders must be addressed to those who 
are to execute them, naming the place a t  which each 
i s  to receive his copy. Train orders for a train must 
be addressed Co the conductor and engineman, and also 
t o  anyone who acts as i t s  pilot.  A copy for each 
employee addressed must be suppl ied by the operator. 

Orders addressed to operators restr i t t ing the 
movement of trains must be respected by conductors 
and enginemen the same as i f  addressed to them. 

205. Each train order must be written in full in 
a book provided for the purpose in the office of the 
train dispatcher; and with i t  recorded the time and 
the signals which show when, from what offices and 
by whom the order was repeated and the responses trans- 
mitted; and the train dispatcher's in i t ia ls .  These 
records must be made a t  once and never from memory or 
memoranda. 

Additions to  train orders must not be made after 
they have been repeated. 
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206. In train orders regular trains will be desig- 
nated by numbers as "No.10," and sections as "Second 10," 
adding engine numbers i f  desired. Extras will be desig- 
nated by engine numbers and the direction, as "Extra 798, 
' eas t '  or 'west'." Work extras will be designated by 
engine numbers, as "Work Extra 798." For the movement 
of an engine of another company, the in i t i a l s  will 
precede the engine number. 

When two or more engines are coupled and a designa- 
tion i s  made by engine numbers, the number of the leading 
engine will be used in train orders. 

Even hours as "10 00 A.M." must n o t  be used in 
stating time in train orders. 

In transmitting train orders, time may be stated in 
figures only or duplicated in words. 

In transmitting train orders by telephone, the nuw- 
bers of trains and engines in the address may be pro- 
nounced and then spel led, l e t t e r  by le t ter  i f  so desired. 
All stations and numerals in the body of an order must 
f i r s t  be plainly pronounced and then spell ed, 1 e t ter  by 
l e t t e r  thus: Aurora, A-u-r-o-r-a, and One Naught Five, 
0-n-e N-a-u-g-h-t F-i-v-e. 

The! le t ters  dupl icating names of stations and numeral s 
will not be written in the order book nor upon train 
orders, except time, which may be duplicated in words. 

When train orders are transmitted by telegraph, the 
train dispatcher must write the order as repeated by 
the f i r s t o p e r a t o r  and must underscore each word and 
figure in the order as i t  i s  repeated by other operators. 
When transmitted by telephone, he must write the order 
as he transmits i t  and underscore each word and figure as 
repeated by each operator. 



207. To transmit a train order, the word "Copy" 
followed by the number of copies and direction must 
be given to each office addressed - thus: "Copy 5 
West" or "Copy 2 East." 

208. A train order to be sent to two or more 
offices must be transmitted simultaneously to as many 
of them as practicable. When not sent simultaneously 
to a l l ,  the order must be sent f i r s t  to the superior 
train. 

The several addresses must be in the order of su- 
periority of trains, each office taking i t s  proper 
address. 

A train order restricting the movement of a train 
must not be issued for i t  a t  the point where such 
movement i.s restricted i f  i t  can be avoided. When so 
sent, the fact must be stated in the order, the train 
must be brought t o  a stop before delivery i s  made, 
and special precautions must be taken to insure 
safety. 

209. Operators receiving train orders must write 
or typewrite them in manifold during transmission. 
They must retain a copy of each train order. The 
word "Complete," the time, and the signature of the 
operator must be in his handwriting . 

209(a). If the requisite number of copies of 
a train order cannot be made a t  one writing, operator 
must make additional copies from one previously re- 
peated and must then rppeat to the train dispatcher 
from the new copies each time additional copies are 
made. Ini t ials  of operator who recopies the order 
must be shown, b u t  the date of issue, time completed 
and name of original receiving operator must not be 
changed. Operator must retain a copy of each addi- 
tional writing showing thereon the time and day i t  
was repeated to the train dispatcher. 

Train dispatcher must check the repetition as pre- 
scribed by Rule 206, and i f  correct respond "OK," 
making notation in train order book showing station, 
time, and date. 
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210. When a train order has been transmitted, opera- 
ors must, unless otherwise directed, repeat i t  at  once 
rom the manifold copy, in the succession in which the 
everal offices have been addressed. Each operator re- 
eiving the order should observe whether the others re- 
eat correctly. When the order has been repeated cor- 
ectly by an operator, the response "Complete" and the 
ime, with the in i t ia ls  of the will be 
iven by the train dispatcher. The operator receiving 
his  response will then write in the space provided the 
ord "Complete," the time and his l a s t  name in f u l l ,  
nd deliver a copy to each person addressed. When 
elivery to engineman will take the operator from the 

mmediate vicinity of his office, the engineman's copy 
ill be del ivered by 

Engineman must show train orders to other members 
f the crew on the engine. Conductors must show train 
rders, when practicable to trainmen. When such em- 
loyees are shown train orders they must read them and 
f  necessary remind engineman and conductor of their 
ontents. 

211. Clearance Form . . . must be f i l led  out by the 
perator before clearing a t rain,  showing thereon, 
ithout erasure or alteration, the total number of train 
rders and the number of each train order, i f  any, ad- 
ressed to a train. He will then repeat from Clearance 
orm to the train dispatcher the information shown 
hereon. The dispatcher will make the required record 
n the train crder book, and i f  operator has correctly 
epeated the numbers of al l  train orders addressed to  
 train will respond by giving "OK," the time and his 
n i t i a l s ,  which the operator will endorse on the 
learance Form 

If al l  orders held f o r  a train have been completed, 
nd communication fa i l s  before Clearance Form has 
een OK'd by train dispatcher, the operator may deliver 
uch orders accompanied by Clearance Form , and 
earing notation "Wire has failed," which will be acted 
pon as though "OK" had been given in the usual way. 
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When communication i s  restored, operator  w i  11 n o t i f y  
t r a i n  d ispatcher o f  each t r a i n  cleared, the time, and 
the  numbers o f  t he  orders del ivered,  which t r a i n  d i s -  
patcher w i l l  record i n  t r a i n  order book. 

C l  earance Form must be del i ve red  together w i t h  
a l l  t r a i n  orders t o  each person addressed. Conductor 
and engineman must, and o ther  members o f  t he  crew 
when p rac t i cab le  w i l l ,  see t h a t  t he  in fo rmat ion  shown 
on Clearance Form corresponds w i t h  the  t r a i n  
orders received. 

Operators w i l l  r e t a i n  a  copy o f  each Clearance 
Form 

212. when so d i rec ted  by the  t r a i n  dispatcher, a  
t r a i n  order, having been t ransmit ted,  may be ack- 
now1 edged before repeat ing , by the  opera tor  responding :

"Order Number t o  Number ( o f  t r a i n )  , 
X," w i t h  t he  opera tor 's  i n i t i a l s  and the  o f f i c e  s ig -  
na l .  The operator  must then w r i t e  on the  order  h i s  
i n i t i a l s  and the  time. 

213. "Complete" must no t  be g iven t o  a  t r a i n  
order f o r  del i very t o  an i n f e r i o r  t r a i n  u n t i  1  the  
order  has been rgpeated o f  the  " X "  response sent by 
the  operator  who receives the order. f o r  t he  super io r  
t r a i n  o r  t r a i n  whose movement i s  t o  be r e s t r i c t e d .  

214. When a  t r a i n  order has been rgpeated o r  
"X"s response sent, and before "Complete" has been 
given, the  order must be t rea ted  as a  ho ld ing  order f o r
the  t r a i n  addressed, bu t  must n o t  be otherwise acted 
on u n t i l  "Complete" has been given. 

If khe means of comun ica t i on  f a i l s  before an o f -  
f i c e  has repeated an order o r  has sent the " X "  re -  
sponse, the  order  a t  t h a t  o f f i c e  i s  o f  no e f f e c t  and 
must be the re  t rea ted  as i f  i t  has no t  been sent. 

216. When the  t r a i n  d ispatcher issues a  t r a i n  
order t h a t  i s  t o  be de l ivered t o  a  t r a i n  by the d i s -  
patcher, a  carbon impression must be made i n  the  t r a i n  
order book a t  the  t ime the  order i s  w r i t t e n .  I f  
l a t e r  t he  order i s  t o  be sent  t o  another o f f i c e ,  i t  
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w i l l  be t ransmi t ted  from the  copy i n  the  book. The 
requirements f o r  d e l i v e r y  are  the  same as a t  o the r  o f -  
f i ces .  

217. A t r a i n  order  t o  be del  i vered t o  a  t r a i n  a t  a  
p o i n t  no t  a  t r a i n  order o f f i c e ,  o r  a t  which the  o f f i c e  
i s  closed, must be addressed t o  "C&E a t  ( o r  
between) , care of ," and forwarded 
and de l ivered by the  conductor o r  o ther  person i n  whose 
care i t  i s  addressed, and who i s  responsib le f o r  i t s  
de l i ve ry .  The numbers of such t r a i n  orders must be 
shown i n  the  usual manner on Clearance Form- o f  t h e  
t r a i n  making de l i ve ry .  

For orders which are  sent  i n  the  manner here in  pro- 
vided, t o  a  t r a i n ,  t he  s u p e r i o r i t y  o f  which i s  thereby 
r e s t r i c t e d ,  the  operator  w i l l  be d i rec ted  t o  make an 
e x t r a  copy o f  the  order, which he w i l l  d e l i v e r  t o  the  
person who i s  t o  make d e l i v e r y  o f  the  order. On t h i s  
copy, t he  person d e l i v e r i n g  the order  must secure the 
s ignature  o f  t he  conductor and engineman addressed. 
This copy he must d e l i v e r  t o  t he  f i r s t  operator  ac- 
cessib le,  who must a t  once t ransmi t  the  s ignatures  
o f  the  conductor and engineman t o  the  t r a i n  d ispatcher,  
and preserve the  copy. Under such circumstances "Com- 
p l e t e "  must no t  be g iven t o  the  order f o r  an i n f e r i o r  
t r a i n  u n t i l  t he  t r a i n  d ispatcher has rece ived the  s ig -  
natures o f  t he  conductor and engineman o f  the  super io r  
t r a i n  o r  t r a i n  whose movement i s  r e s t r i c t e d .  

218. When a  t r a i n  i s  named i n  a  t r a i n  order by i t s  
schedule number alone, a l l  sec t ions  o f  t h a t  schedule 
are  included, and each must have copies de l i ve red  t o  it. 

219. An operator  must no t  repeat  o r  g i ve  the " X "  re= 
sponse t o  a  t r a i n  order  r e s t r i c t i n g  the  movement o f  a  
t r a i n  which has been cleared, o r  o f  which the  engine 
has passed h i s  t r a i n  order  s igna l  i n  proceed pos i t i on ,  
u n t i l  he has obtained the  s ignatures o f  the  conductor 
and engineman t o  the  order.  

I f  necessary t o  issue a  second Clearance Form-, 
the  o r i g i n a l  Clearance Form- must be destroyed, and 
the  second Clearance Form-must show the  numhevs of a l l  
t r a i n  orders addressed t o  t he  t r a i n .  



220. TRain orders once in effect continue so until 
fu l f i l led ,  superseded or annulled. Any part of an order 
speci fying a particular movement may be either superseded 
or annul led. 

Orders held by or issued for or any part of an 
order relating to a regular train become void when such 
train loses both right and schedule as prescribed by 
Rules 4 and 82, or i t s  schedule i s  annulled. 

When a conductor or engineman, or both, i s  re1 ieved, 
unless otherwise provided, a l l  train orders and instruc- 
tions held must be delivered t o  the relieving conductor 
or engineman. Such orders or instructons must be com- 
pared by the conductor and engi neman before proceeding . 

221 . Unl ess otherwise provided, a fixed signal 
must be used a t  each train order office, which shall 
indicate "Stop" where there i s  an operator on duty, 
except when changed to "Proceed" to allow a train to pass 
when there are no train orders for any train in that 
direction. While "Stop" i s  indicated, trains must not 

 leave without Clearance Form-. 
 222. Operators must promptly record and report 

t o  the train dispatcher the time of arrival and departure 
of all  trains and the direction of extra trains. 

They must observe trains and report a t  once t o  
the train dispatcher i f  the proper signals are not dis- 
played. 

223. The fol lowing signal s and abbreviations may 
be used: 

In i t ia ls  for signature of 
Such office and other signals as are arranged 

by the. 
C&E - Conductor and Enqineman. - 
C& - Conductor and 
X -Train will be he1 d until t rain order i s  made 

" Compl ete. " 
Com - Cornpl ete. 

r
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OK - Correct 
OS - Train Report 
No - Number 
Eng - Engine 
Sec - Section 
Psgr - 

- 
Passenger 

Frt Freight 
Mins - Minutes 
Jc t  - Junction 
MP - Mile Post 
MPH - Miles Per Hour 
Dispr - Train Dispatcher 
Opr - Operator 
MBS - Manual Block Signal System 
ABS - 

- 
Automatic Block Signal System 

TCS Traffic Control System 

The usual abbreviations for the names of the months 
nd stations. a



APPENDIX G 
FORMS O F  T R A I N  ORDERS 



FORMS OF TRAIN ORDERS 

NOTE. - Forms w i t h  a  p r e f i x  "S" a re  f o r  s i n g l e  t r a c k ,  
those w i t h  a  p r e f i x  "D" a re  f o r  two o r  more t r acks ;  
those w i t hou t  p r e f i x e s  "S" o r  "D" a r e  f o r  s i n g l e  o r  
two o r  more t racks .  The p r e f i x e s  "S"  and "D" t o  be 
p r i n t e d  i n  i t a l i c s .  The words and f i g u r e s  i n  i t a l i c s  
i n  t h e  forms a re  examples, i n d i c a t i n g  t h e  manner i n  
which t h e  o rders  a r e  t o  be f i l l e d  out.  

S-A 

FIXING MEETING POINTS FOR OPPOSIN@,TRAINS 

(1.) No.1 meet No.2 a t  B. 
No.3 meet Second 4  a t  B. 
No.5 meet Ex t ra  95 eas t  a t  B. 
Passenger Ex t ra  652 n o r t h  meet Ex t ra  231 

south a t  B. 
Ex t ra  201 n o r t h  meet Ex t ra  231 south a t  B. 

(2.)  No.2 and Second 4  meet No.1 and No.3 a t  
C and Ex t ra  95 west a t  D  (and so on). 

No.1 meet No.2 a t  B Second 4  a t  C and Ex t ra  
95 eas t  a t  D. 

Example (1. ) may be mod i f ied ,  i f  desi red,  as f o l  1  ows : 

(a,) No.1 take s i d i n g  and meet No.2 a t  B. 

(b.) No.1 meet No.2 a t  B. 
No.1 take  s i d i n g  a t  B. 

T ra ins  r e c e i v i n g  these orders  w i l l  run  w i t h  respec t  t o
each o the r  t o  t he  designated p o i n t s  and t h e r e  meet i n  
t h e  manner p resc r i bed  by the  ru l es .  

B 

DIRECTING A  TRAIN TO PASS OR RUN AHEAD OF ANOTHER TRAIN 

(1 .) Ex t ra  594 west pass No.1 a t  J. 
Both t r a i n s  w i l l  r un  accord ing t o  r u l e  t o  t he  

designated p o i n t  and t he re  arrange f o r  t he  r e a r  t r a i n  
t o  pass promptly.  Unless o therw ise  provided, the  
t r a i n  t o  be passed w i l l  t ake  s i d i ng .  

When an i n f e r i o r  t r a i n  rece ives  an o rder  t o  pass 
a  supe r i o r  t r a i n ,  a u t h o r i t y  i s  con fer red  t o  run  ahead 
o f  t h e  t r a i n  passed f rom t h e  designated po in t .  

(2.) Ex t ra  594 eas t  r un  ahead o f  No.6 M t o  B. 
The f i r s t -named t r a i n  w i l l  r un  ahead o f  the  second- 

named t r a i n  between t h e  designated po in t s .  
I f  delay t o  t h e  f o l l o w i n g  t r a i n  i s  ev iden t  the  

f i rs t -named t r a i n  w i l l  c l e a r  main t r a c k  a t  f i r s t  
a v a i l  ab le p o i n t  f o r  second-named t r a i n  t o  pass, and 
t h e  t r a i n  o rder  must then be considered f u l f i l l e d .  

S-C 

GIVING RIGHT OVER AN OPPOSING TRAIN 

(1.) No.1 has r i g h t  over  No.2 G t o  X. 
I f  t h e  seond-named t r a i n  reaches t he  p o i n t  l a s t -  

N 
F 
Or) 

 



named before the other a r r ives ,  i t  may proceed, 
keeping c lea r  of the schedule of opposing t r a i n  as 
required by rule.  

(2 . )  Extra 37 eas t  has r ight  over No.3 F to  A. 
The regular t r a i n  must not go beyond the point 

last-named unti l  the extra t r a i n  has arrived, unless 
authorized by t r a i n  order t o  do so. 

These orders give r ight  t o  the t r a i n  first-named 
over the other t r a i n  between the points named. I f  
the t r a i n s  meet a t  e i t he r  of the designated points, 
the first-named t r a i n  must take the siding,  unless 
the order otherwise prescribes. 

(3 . )  Extra 72 south has r ight  over Extra 91 
north A t o  Z and wait a t  N unti l  2 10 prn 

P 3 25 pm 
fo r  Extra 91 north. 

The first-named extra t r a i n  must not pass the 
designated waiting points before the time given, 
unless the second-named extra t r a i n  has arrived. The 
second-named extra t r a i n  must c lear  the time specified 
a t  the designated points o r  any intermediate s ta t ion 
not l ess  than 5 minutes. 

(4 . )  Extra 72 south has r ight  over Extra 91 north 
A t o  H and wait a t  F until  9 59 am. 

G 10 39 am. 
H 10 55 am for  Extra 

91 north and will not leave M unless Extra 
91 north has arrived. 
Extra 91 north gets t h i s  order a t  M. 

The first-named extra t r a i n  will take siding and not 
leave M unless the second-named extra t r a i n  has been 
met between A and M o r  has arrived a t  M ,  unless the 
order i s  annulled, and provisions made fo r  fu r ther  
movement. 

This form of order wi l l .  only be used t o  give one 
extra t r a i n  r ight  over another extra t r a i n  t o  o r  from 
a point intermediate t o  the originating and termi- 
nating points of both extra t r a i n s  on the same sub- 
division.  

D 
GIVING RIGHT O V E R  ANOTHER TRAIN IN THE SAME DIRECTION 

(1.)  No.1 has r ight  over No.3 A t o  Z .  

(2 . )  Extra 62 eas t  has r igh t  over No.4 Z t o  A 
and wait a t  Z unti l  12 50 pm. 

Y 1 10 pm. 
X 1 20 pm. 

These orders give r ight  t o  the t r a i n  first-named 
over the other t r a i n  between the points named. The 
second-named t r a i n  must keep c lea r  of the other as  
required by rule.  

Under Example (2 . )  the first-named t r a i n  must not 
pass the designated points before the times given. 

(3.)  Extra 57 west has r igh t  over Extra 61 west A t o  Z.  

This order gives r igh t  t o  the first-named t ra in  over 
the second-named t r a i n  between the points named. 

I f  no time i s  given, the second-named t r a i n  must not 
leave the point first-named ahead of the first-named 
t ra in .  



t 
TIME ORDERS 

(1.) No.1 run  5 0 m i n s  l a t e  A t o  G. 

(2.) No.1 run  50 mins l a t e  A t o  G. 
and 20 mins l a t e  G t o  M, e tc .  

These orders make t h e  schedule t ime o f  t he  t r a i n  
named, between t h e  s t a t i o n s  designated, as much 1  a t e r  
as s t a t e d  i n  t h e  order ,  and any o t h e r  t r a i n  r e c e i v i n g  
t h e  o rder  i s  r equ i red  t o  run  w i t h  respec t  t o  t h i s  l a t e r
t ime  as be fo re  requ i red  t o  run  w i t h  respec t  t o  t h e  
r e g u l a r  schedule time. The t ime  i n  t h e  o rde r  should 
be such as can be e a s i l y  added t o  t h e  schedule t ime. 

(3.) No.1 and No.3 w a i t  a t  N  u n t i l  9  59 am. 
P 10 30 am. 
R 10 55 am, e tc .  

The t r a i n ,  o r  t r a i n s ,  named must n o t  pass t h e  
designated p o i n t s  be fo re  t h e  t$rnes given. Other t r a i n s
r e c e i v i n g  t h e  o rder  a re  requ i red  t o  run  w i t h  respec t  t o
t h e  t ime  s p e c i f i e d  a t  t h e  designated p o i n t s  o r  any 
in te rmed ia te  s t a t i o n  where schedule t ime  i s  e a r l  i e r  
than t h e  t ime  s p e c i f i e d  i n  the  order ,  as be fo re  requ i re
t o  r u n  w i t h  respec t  t o  t h e  r e g u l a r  schedule t ime  o f  
t he  t r a i n ,  o r  t r a i n s ,  named. 

(1.)  No.1 w a i t  a t  H u n t i l  9  59 am. f o r  No.2. 

The t r a i n  f i rs t -named must n o t  pass t h e  designated 
p o i n t  before t h e  t ime  given, unless t h e  o t h e r  t r a i n  

has a r r i ved .  The t r a i n  last-named i s  r equ i red  t o  run  
w i t h  respec t  t o  t h e  t ime  spec i f i ed ,  a t  t he  designated 
p o i n t  o r  any i n te rmed ia te  s t a t i o n  where schedule t ime i s  
e a r l i e r  than  t h e  t ime s p e c i f i e d  i n  t h e  order,  as be fo re  
requ i red  t o  run  w i t h  respec t  t o  t h e  schedule t ime  o f  t h e  
t r a i n  f i rs t -named.  

F  
FOR SECTIONS 

(1  .)  Eng 20 d i s p l a y  s i g n a l s  and r u n  as F i r s t  1  A t o  Z. 
 

To be used when the  number o f  t h e  engine f o r  which 
s i gna l s  a re  d isp layed i s  unknown, and i s  t o  be f o l l owed  
by (2 )  , both be ing  s i  ng l  e-order  examples. 

(2.) Eng 25 run  as Second 1  A t o  Z. 

(3.) Second 1  d i s p l a y  s i gna l s  B t o  E  f o r  Eng 99. 
 
 

( 4 . )  Eng 20, 25 and 99 run  as F i r s t ,  Second and 
d  T h i r d  1  A t o  Z. 

To add an i n te rmed ia te  sec t ion ,  (5 )  w i l l  be used. 

(5. ) Eng 85 d i s p l a y  s i g n a l s  and r u n  as Second 1  
A t o  Z. 

Fol low ing  sec t i ons  change numbers accord ing ly .  

The engine named w i l l  d i s p l a y  s i gna l s  and r u n  as 
d i r ec ted ,  and f o l l o w i n g  sec t i ons  w i l l  t a ke  t he  nex t  
h igher  number. 



To s u b s t i t u t e  one engine f o r  another on a  sec t ion ,  
(7 )  w i l l  be used. 

( 7 . )  Eng 18 i ns tead  o f  Eng 85 d i s p l a y  s i g n a l s  and 
run  as Second 1  R t o  Z. 

The second-named engine w i l l  drop o u t  a t  R, and 
be rep1 aced by t h e  f i  rst-named engine. 

Fo l low ing  sec t ions  need n o t  be addressed. 

I f  t h e  second-named engine i s  t h e  l a s t  sect ion,  
t h e  words "d i sp lay  s i gna l s  and" w i l l  be omi t ted.  

To d iscon t inue  t h e  d i s p l a y  of s igna ls ,  ( 8 )  w i  11 
be used. 

(8.) Second 1  take  down s i gna l s  a t  D. 

The t r a i n  named w i l l  take  down s i gna l s  as d i r ec ted ,  
and a  f o l l o w i n g  sec t i on  must n o t  proceed beyond t h e  
designated po in t .  

To pass one sec t i on  by another,  (9)  w i l l  be used. 

(9.)  Engs 99 and 25 reverse p o s i t i o n s  as Second 
and T h i r d  1  H t o  Z. 

Conductors and enginemen o f  t h e  t r a i n s  addressed 
w i l l  exchange orders  and s igna ls .  Fo l low ing  sect ions,  
i f  any, need no t  be addressed. 

Each sec t i on  a f f e c t e d  by these orders must have 
copies and must arrange s i gna l s  accord ingly .  

N 
N 
C-l 

To annul a  s e c t i o n  f o r  which s i g n a l s  have been d i s -  
p layed over  a  d i v i s i o n ,  o r  any p a r t  thereo f ,  when no t r a i n  
i s  t o  f o l l o w  t h e  s igna ls ,  Form K must be used. 

When sec t ions  a re  run  t o  an i n te rmed ia te  p o i n t  o f  a  
schedule, t h e  t r a i n  o rders  must speci fy  which engine o r  
engines s h a l l  assume t h e  schedule beyond such p o i n t .  

G 
EXTRA TRAINS 

( 1  .) Eng 99 run  e x t r a  A  t o  F. 

(2.)  Eng 99 run  passenger Ex t ra  A  t o  F. 

( 3 . )  Eng 98 r un  e x t r a  A  t o  F  and r e t u r n  t o  C. 
Tbe e x t r a  must go t o  F  before r e t u r n i n g  t o  C. 

( 4 . )  Af te r  Ex t ra '  98 eas t  a r r i v e s  a t  A  Eng 99 run  
e x t r a  A  t o  F. 

(5.)  Eng 99 run  e x t r a  A  t o  F. 
Th is  o rde r  i s  annu l led  a t  7  10 pm. 

The e x t r a  au thor ized  by t h i s  form o f  o rder  must be 
c l e a r  o f  t h e  main t r a c k  a t  t h e  t ime s p e c i f i e d  o r  pro-  
t e c t e d  i n  both d i r e c t i o n s ,  as p rescr ibed  by r u l e .  

Th is  form o f  o rde r  must n o t  be combined w i t h  Form S-A. 

(6.)  On Feb.17 a f t e r  6  45 am. Eng 99 run  e x t r a  A  t o  F. 
The e x t r a  au thor ized  by t h i s  form o f  o rder  must n o t  

leave t h e  f i r s t -named s t a t i o n  be fo re  t h e  t ime spec i f ied .  



S-H 
WORK EXTRA 

(1 .) Eng 292 works e x t r a  6 45 am u n t i l  5  45 pm be- 
tween D and E. 

The work e x t r a  must, whether s tand ing  o r  moving, pro-
t e c t  i t s e l f  aga ins t  e x t r a  t r a i n s  w i t h i n  t he  working 
l i m i t s  i n  both d i r e c t i o n s  as p rescr ibed  by t he  ru l es .  
The t ime o f  r e g u l a r  t r a i n s  must be c leared.  

Th is  may be mod i f i ed  by adding: 
( a )  Not p r o t e c t i n g  aga ins t  eastward e x t r a  t r a i n s .  
The work e x t r a  w i l l  p r o t e c t  o n l y  aga ins t  westward 

e x t r a  t r a i n s .  The t ime o f  r e g u l a r  t r a i n s  must be 
c leared.  

(b)  Not p r o t e c t i n g  aga ins t  e x t r a  t r a i n s .  
P ro tec t i on  aga ins t  e x t r a  t r a i n s  i s  n o t  requi red.  

The t ime o f  r e g u l a r  t r a i n s  must be c leared.  
( c )  Not p r o t e c t i n g  aga ins t  e x t r a  t r a i n s  except 

p r o t e c t  aga ins t  Ex t ra  73 eas t  a f t e r  10 30 pm 
and Ex t ra  85 west a f t e r  1  30 pm. 

The work e x t r a  w i l l  n o t  p r o t e c t  aga ins t  t he  desig- 
nated e x t r a  t r a i n s  u n t i l  t he  t imes spec i f i ed ,  and t he  
designated e x t r a  t r a i n s  must n o t  e n t e r  t h e  work l i m i t s  
be fo re  those t imes. P r o t e c t i o n  aga ins t  o the r  e x t r a  
t r a i n s  i s  n o t  requ i red .  The t ime o f  r e g u l a r  t r a i n s  
must be c leared.  

When a  work e x t r a  has been i n s t r u c t e d  by o rde r  t o  
n o t  p r o t e c t  aga ins t  e x t r a  t r a i n s ,  and, a f te rward ,  i t  
i s  des i red  t o  have i t  c l e a r  t he  t r a c k  f o r  a  designated 
ex t ra ,  an o rde r  may be g iven  i n  t h e  f o l l o w i n g  form: 

(2.) Work Ex t ra  292 c l e a r s  ( o r  p ro tec t s  aga ins t )  
Ex t ra  76 eas t  between D and E  a f t e r  2  10 pm. 

Ex t ra  76 eas t  must n o t  en te r  t he  working l i m i t s  
be fo re  2  10 pm and w i l l  then  run  expect ing t o  f i n d  
t he  work e x t r a  c l e a r  o f  t he  main t r ack ,  o r  p r o t e c t i n g  

i t s e l f ,  as t he  o rde r  may requ i re .  

To enable a  work e x t r a  t o  work upon t h e  t ime of a  
r e g u l a r  t r a i n  o r  t r a i n s ,  t he  f o l l o w i n g  form w i l l  be used: 

(3 . )  Work Ex t ra  292 p r o t e c t s  aga ins t  No.55 ( o r  
c lass  t r a i n s )  between D and E. 

The work e x t r a  may work upon the  t ime o f  t he  t r a i n  
o r  t r a i n s  mentioned i n  t he  o rder ,  and must p r o t e c t  
i t s e l f  aga ins t  such t r a i n  o r  t r a i n s .  The r e g u l a r  t r a i n  
o r  t r a i n s  r e c e i v i n g  t h e  o rde r  w i l l  r un  expec t ing  t o  f i n d  
t h e  work e x t r a  p r o t e c t i n g  i t s e l f .  

When a  work e x t r a  i s  t o  be g iven  exc lus i ve  r i g h t  over  
a l l  t r a i n s ,  the  f o l l ow ing  form w i l l  be used: 

(4.)  Wokk Ex t ra  292 has r i g h t  over  a l l  t r a i n s  
between D and E  7  15 pm u n t i l  1  15 am. 

Th is  g ives  t he  work e x t r a  t he  exc lus i ve  r i g h t  between 
the  p o i n t s  designated between the  t ime named. 

The working l i m i t s  should be as sho r t  as p r a c t i i a b l e ,  
t o  be changed as t h e  progress o f  t he  work may requ i re .  

Work ex t ras  must g i v e  way t o  a l l  t r a i n s  as prompt ly  
as p rac t i cab le .  

When e x t r a  t r a i n s  are run  over  work ing l i m i t s  they  
must be g iven  a  copy o f  the  o rde r  sent t o  t he  work ex t ra .  
Should t h e  working o rde r  i n s t r u c t  a  work e x t r a  t o  n o t  pro- 
t e c t  aga ins t  e x t r a  t r a i n s  i n  one o r  bo th  d i r e c t i o n s ,  
e x t r a  t r a i n s  must p r o t e c t  aga ins t  t he  work ex t ra ,  i f  the  
o rde r  i n d i c a t e s  t h a t  t h e  work e x t r a  i s  p r o t e c t i n g  i t- 
s e l f  aga ins t  o the r  t r a i n s ,  t hey  w i l l  run  expect ing t o  
f i n d  t he  work e x t r a  p r o t e c t i n g  i t s e l f .  
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D-H 
WORK EXTRA 

(1. ) Eng 292 works extra on track (or  
t racks)  6 45 am until  5 45 pm 

between D and E.  

The work extra must, whether standing or moving, 
protect i t s e l f  within the working l imits  against extra  
t ra ins  moving with the current of t r a f f i c  on the 
track or  tracks named. The time of regular t ra ins  
must be cleared. 

This form may be modified by adding: 

( a )  Not protecting against extra t ra ins .  
Protecting against extra  t r a in s  i s  not required. 

The time of regular t r a in s  must be cleared. 
(b)  Extra 173 eas t  wait a t  E unt i l  9 15 am. 

Extra 209 eas t  wait a t  E unti l  12 10 pm. 
Other eastward extra t r a in s  wait a t  E unti l  
5 45 pm. 

The work extra  will  protect against the t r a in s  named 
a f t e r  the  times specified in the  order. The time of 
regular t r a in s  must be cleared. 

(2.) Work Extra 292 clears  (o r  protects against)  
Extra 173 west on eastward track between B 
and E a f t e r  2 10 pm. 
Extra 173 west moving against the  current of 
t r a f f i c  E to D. 

Extra 173 west must not enter the working l imits  
before the time s ta ted and will then r u n  expecting 
to find the work extra c lea r  of the main track o r  
protecting i t s e l f  as the order may require. 

To enable a work extra  to  work upon the time of 
a regular t r a in  o r  t r a in s ,  the following form may be,used

(3. ) Work Extra 292 protects against No.55 (or  
c lass  t r a in s )  between D and E. 

The work extra may work upon the time of the t ra in  o r  
t ra ins  mentioned in the  order and must protect against 
such t r a in  or  t ra ins .  The time of other regular t r a in s  
must be cleared. 

The regular t r a in  o r  t ra ins  receiving the order wi 11 
run expecting t o  find the work extra protecting i t s e l f .  

When i t  i s  desired to  move a t r a in  against the  current 
of t r a f f i c  over the working l imi t s ,  provision must be 
made f o r  the protection of such movement. 

When a work extra i s  t o  be given exclusive r ight  over 
a l l  t r a in s ,  the following form will be used: 

(4.)  Work Extra 292 has r ight  over a l l  t r a in s  on 
and tracks between G and H 

7 10 pm until 1 01 am. 
This gives the work extra the exclusive r ight  t o  the 

t rack,  o r  t racks ,  mentioned between the points designated 
between the times named. 

The working l imi t s  should be as short  as  practicable,  
to be changed a s  the progress of the work may require. 

Work extras must give way t o  a l l  t ra ins  as promptly 
as practicable. 

When extra t r a in s  are  run over the working l imi t s  they 
must be given a copy of the order sent t o  the work extra.  

J 
HOLDING ORDER 

(1 . )  Hold No.2. 

(2 . )  Hold a l l  (or eastward) t ra ins .  

: 

N 
N 
w 



When a t r a i n  has been so held i t  must not proceed 
until  the order t o  hold i s  annulled, or an order given 
t o  the operator i n  the form: 

may 90. 
These orders will be addressed t o  the operator a t  

the point where t ra ins  are t o  be held and will be de- 
l ivered t o  conductors and enginemen of a l l  t r a in s  
affected. 

Form J will be used only when necessary to  hold 
t ra ins  until  orders can be given, or i n  case of 
emergency. 

K 
ANNULLING A SCHEDULE OR A SECTION 

(1 .) No.1 due to leave A feb.29 i s  annulled A t o  Z.  

(2 . )  Second 5 due t o  leave E Feb.29 i s  annulled 
E t o  G.  

The schedule o r  section annulled becomes void between 
the points designated and cannot be restored. 

Form K will not  be combined w i t h  other forms of 
t r a in  orders. 

L 
ANNULLING AN ORDER 

(1 .)  Order No.10 i s  annulled. 

If an order which i s  t o  be annulled has n o t  been de- 
livered t o  a t r a in ,  the annul l ing order will be ad- 
dressed t o  the operator, who will destroy a l l  copies 
of the order annulled b u t  his own, and write on that :  

Annulled by Order No. 
An order which has been annulled must not be re- 

issued under i t s  original number. 

M 
ANNULLING PART OF AN O R D E R  

(1 . )  That part  of Order No.10 reading Extra 263 west 
pass No.1 a t  S i s  annulled. 

(2 . )  T h a t  part  of Order No.12 reading No.3 pass No.1 
a t  S i s  annulled. 

Form M will be used only when tha t  p a r t  of the order 
ot annulled i s  c lear  in i t s  wording. 

S-P 
UPERSEDING AN ORDER OR A PART OF AN O R D E R  

This order will be given by adding t o  prescribed 
orms the words " i n s t e a d  of 11 

(1 . )  No.1 meet No.2 a t  C instead of B. 

An order which has been superseded must n o t  be 
eissued under i t s  original number. 

When a t ra in  i s  directed by t r a in  order t o  take siding 
or  another t r a in ,  such instructions apply only a t  the  
oint designated in. that  order, and do n o t  apply t o  the 
uperseding order unless so specified. 

P 
SUPERSEDING AN O R D E R  OR A PART OF AN O R D E R  

This order will be given ." by adding t o  prescribed forms, 
he words "instead of 

(1.)  No.1 pass No.3 a t  C instead of B. 
An order which has been superseded must hot be 

eissued under i t s  original number. 

Q 
ISSUANCE OF A NEW TIMETABLE 

(1.)  Timetable No.1 i s  affect ive a t  12 01 am 
Sunday July 10. 
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Form Q w i l l  n o t  be combined w i t h  o t h e r  forms o f  
t r a i n  orders. 

D- R 
PROVIDING FOR A  MOVEMENT AGAINST THE CURRENT OF TRAFFIC

( a c - )  No.1 has r i g h t  over opposing t r a i n s  on 
t r a c k  C t o  F. 

The designated t r a i n  must use t he  t r a c k  s p e c i f i e d  
between the  p o i n t s  named and has r i g h t  over opposing 
t r a i n s  on t h a t  t r a c k  between those po in t s .  Opposing 
t r a i n s  must n o t  leave the  p o i n t  last-named u n t i l  t h e  
designated t r a i n  a r r i ves .  

A1 1  t r a i n s  between the  p o i n t s  named moving w i t h  
t he  cu r ren t  o f  t r a f f i c  i n  t he  same d i r e c t i o n  as t h e  
designated t r a i n  must, when p rac t i cab le ,  rece ive  a  
copy o f  the  order ,  and may then proceed on t h e i r  sche- 
dules, o r  r i g h t s .  

This  o rde r  may be mod i f i ed  as f o l l o w s :  
(2.)  A f t e r  No.4 a r r i v e s  a t  C, No.1 has r i g h t  over  

apposing t r a i n s  on t r a c k  C t o  F. 
The t r a i n  t o  be moved aga ins t  t h e  cu r ren t  o f  t r a f f i c

must n o t  leave t he  f i rs t -named p o i n t  u n t i l  t he  a r r i v a l  
o f  t he  f i rs t -named t r a i n .  

A  t r a i n  must n o t  be moved aga ins t  t h e  c u r r e n t  o f  
t r a f f i c  u n t i l  t h e  t r a c k  on which i t  i s  t o  run  has been 
c leared  o f  opposing t r a i n s ,  except when i t  i s  des i red  
t o  move a  t r a i n  aga ins t  t he  c u r r e n t  o f  t r a f f i c  over  
working l i m i t s  o f  a  work ex t ra ,  the  work e x t r a  must 
be i n s t r u c t e d  t o  be c l e a r  o f ,  o r  p ro tec t f ng ,  on t h e  
t r a c k  a f f e c t e d  as p rescr ibed  by Example (2.) o f  
Form D-H. 

S 
PROTECTION ORDERS 

(1.) Westward ex t ras  f o l l o w i n g  Ex t ra  292 west be- 
tween C and K  w a i t  a t  C u n t i l  2  10 pm. 

D 3  50 pm. 
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When t h i s  form i s  used, Ex t ra  292 west w i l l  n o t  be 
requ i red  t o  p r o t e c t  aga ins t  westward ex t ras  between t h e  
s t a t i o n s  named u n t i l  t h e  t ime spec i f i ed .  

(2. )  Westward ex t ras  between C and K  w a i t  a t  
C u n t i l  7 30 pm. 
D  9  15 am. 

A  r e g u l a r  t r a i n  r e c e i v i n g  t h i s  o rde r  w i l l  n o t  be rep 
qu i red  t o  p r o t e c t  aga ins t  westward ex t ras  between t h e  
s t a t i o n s  named, u n t i l  t h e  t ime spec i f i ed .  

Form S  w i l l  n o t  be combined w i t h  o t h e r  forms o f  t r a i n  
orders and must n o t  be i ssued t o  a  t r a i n  when t h e r e  a r e  pre-  
ceding e x t r a s  between t h e  designated po in t s .  

I t  must n o t  be issued t o  p r o t e c t  passenger t r a i n s  n o r  
t o  i nc l ude  any p a r t  o f  t he  l i m i t s  o f  a  work ex t ra .  

When Form S  i s  used t o  p r o t e c t  a  t r a i n  moving on one 
o f  two o r  more t racks ,  t h e  o rde r  must s t a t e  t h e  t r ack ,  o r  
t racks,  upon which t h e  o rde r  i s  e f f e c t i v e .  

Th is  form o f  o rde r  does n o t  au tho r i ze  t r a i n  movements 
i n  t he  oppos i te  d i r e c t i o n .  

T  
CHECK OF TRAINS 

Th is  form t o  be used when i t  i s  des i red  t o  g i v e  a  t r a i n  
o r  engine t h e  i n fo rma t i on  p resc r i bed  by Rules S-38 and 
D-83. 

(1. ) A1 1  ( s u p e r i o r )  ( c l a s s )  t r a i n s  due a t  
C a t  o r  be fo re  6 50 am (have passed)(have a r -  
r i v e d )  (have l e f t )  ; as circumstances requ i re .  

Th is  may be mod i f ied  by adding "except 11 

U  
AUTOMATIC BLOCK SIGNAL SYSTEM TEMPORARILY SUSPENDED FROM 

SERVICE 

(1. ) Automatic Block Signal  System tempora r i l y  ou t  
o f  se rv i ce  from Signal  a t -  t o  Signal  



a t  , both i nc lus i ve ,  r u l e s  i n  e f f e c t .  
Speed of passenger t r a i n s  must n o t  exceed 

MPH and o the r  t r a i n s  MPH . 
Tra ins  must approach non- inter1 ocked fac ing p o i n t  

switches, road crossings pro tec ted  by automatic high- 
way c ross ing  p r o t e c t i o n  devices, movable br idges, 
s ta t i ons ,  i n te r l ock ings ,  and f i r s t  s igna l  l e f t  i n  ser-  
v ice,  prepared t o  stop. 

L igh ts  i n  Automatic Block Signals o u t  o f  se rv i ce  may 
be ext inguished o r  l e f t  burning. 

v 
SPEED RESTRICTING ORDERS 

(1.)  Do no t  exceed MPH between and 

(2.) Do n o t  exceed MPH on No. t r ack  be- 
tween and 

This o rder  may be mod i f ied  by adding: 
7  01 am and 4 01 pm. 

When speed l i m i t  s igns cannot be i n s t a l l e d  im- 
mediate ly ,  t r a i n  o rder  should s t a t e  speed s igns n o t  
i n  serv ice.  

X 
TEMPORARY STOP SIGN ORDER 

(1.) Between 8 01 am and 5 01 pm J u l y  10 men working
on t r a c k  between D and F. 
Temporary Stop Sign d isplayed i n  v i c i n i t y  o f  
MP 17 Pole 30 and MP 20 Pole 10. 

Request f o r  t h i s  o rder  s h a l l  be addressed t o  the  
c h i e f  d ispatcher .  The request must c l e a r l y  spec i f y  the  
t ime l i m i t s  and date such p r o t e c t i o n  i s  requi red;  the  
1  oca t ion  designated by m i l e  post  and po le  numbers. 

.

Before p lac ing  the  ye l l ow  "PROCEED PREPARED TO STOP" 
advance and temporary Stop s igns o r  commencing work 
under t h i s  order, the  foreman i n  charge must f i r s t  con- 
f i r m  w i t h  the  t r a i n  d ispatcher  t h a t  the  des i red  order  
has been issued and v e r i f y  the  date and l o c a t i o n  desig- 
nated by mi lepos t  and po le  numbers and the  t ime l i m i t s  
spec i f i ed  i n  the  order .  

This  order  w i l l  remain i n  e f fec t  f o r  the  t ime l i m i t s  
and date s p e c i f i e d  t h e r e i n  only ,  unless foreman i n  charge 
advises t r a i n  d ispatcher  work i s  completed, Stop and y e l -  
low s igns have been removed and t r a c k  i s  sa fe  f o r  t he  pas- 
sage o f  t r a i n s .  

A t  l o c a t i o n  s p e c i f i e d  i n  t h i s  form o f  t r a i n  order, 
Maintenance o f  Way and St ruc tures  employees are  no t  re -  

 qu i  red  t o  prov ide f l a g  p r o t e c t i o n  f o r  roadway equipment 
o r  t rack .  

When t h i s  o rder  i s  i n  e f f e c t ,  an unattended red  s ign  
read in^ "TEMPORARY STOP" wi 11 be d i  s ~ l  . aved " 1000 f e e t  
beforeereaching the  p o i n t  where main t r a c k  i s  obs t ruc ted  
o r  impassable. Tra ins  must approach prepared t o  s top  sho r t  
o f  t h i s  s i gn  unless o r a l l y  au thor ized  t o  proceed by fore- 
man i n  charge o f  work o r  a  proceed s igna l  w i t h  a  green 
f l a g  i s  received. When proceed s igna l  w i t h  green f l a g  
i s  given, t r a i n  must n o t  exceed r e s t r i c t e d  speed u n t i l  
r e a r  o f  t r a i n  has passed the  1  i m i t  o f  r e s t r i c t i o n .  A 
ye1 1  ow s ign  reading "PROCEED PREPARED TO STOP" w i l l  be 
d isplayed one and one-hal f  (1 -112) m i l e s  be fore  the  red  
s ign  i s  reached. 

Before o r a l l y  a u t h o r i z i n g  a  t r a i n  t o  proceed, foreman 
must i n fo rm engineman the  maximum speed pe rm i t t ed  

 over r e s t r i c t e d  t rack .  
A metal banner a t  r i g h t  o f  t r a c k  d i s p l a y i n g  green w i l l  

i n d i c a t e  the  l eav ing  end o f  r e s t r i c t i o n  shown i n  t h i s  
order. 



APPENDIX  H 
RULES GOVERN I NG S I GNALS 

AND T H E I R  USE 



Signa ls  and The i r  Use 

A1 though know1 edge o f  r a i  1  road s igna l  s  p r imar i  1  y  used by "ou ts ide"  

personnel may appear a  b i t  remote when consider ing the  t r a i n  d i spa tch  operat ion,  

i t  i s  indeed necessary f o r  t he  d ispatcher  t o  be f a m i l i a r  w i t h  these s igna l s  

i n  o rder  t h a t  he may p rope r l y  i n t e r p r e t  s i t u a t i o n s  and circumstances which migh t  

develop du r i ng  the  course o f  h i s  exerc ise  of t r a f f i c  con t ro l .  

On occasion, i t  i s  necessary t h a t  d isp layed s igna l s  ( r o u t i n e  o r  emer- 

gency), as described t o  t h e  d ispatcher  v i a  r a d i o  o r  telephone, be r e a d i l y  under- 

stood. I n  o the r  instances, because emergency d i r e c t i o n  might  have t o  be 

g iven t o  persons having l i t t l e  o r  no knowledge o f  requirements, i t  i s  important  

t h a t  t he  d ispatcher  have i n t i m a t e  knowledge o f  s igna ls  and s igna l  1  i n g  equipment 

c h a r a c t e r i s t i c s  i n  o rder  t h a t  e x p l i c i t  d i r e c t i o n  may be given. 



SIGNALS AND THEIR USE * 
Employees whose d u t i e s  may r e q u i r e  them t o  g i ve  s igna ls ,  
must p rov ide  themselves w i t h  t h e  proper  appl iances, keep 
them i n  good o rde r  and ready f o r  immediate use. 
Flags o f  t h e  p rescr ibed  c o l o r  must be used by day, and 
l i g h t s  o f  t h e  p rescr ibed  c o l o r  and type  by n i g h t .  
Day s i gna l s  must be d isp layed from sunr ise  t o  sunset, 
bu t  when day s i gna l s  cannot be p l a i n l y  seen, n i g h t  s i g -  
n a l s  must be used i n  add i t i on .  
N igh t  s i g n a l s  must be d isp layed from sunset t o  sunr ise.  

FIXED SIGNALS 

Rules 281 t o  292, i n c l u s i v e  

Aspects may be shown by t h e  p o s i t i o n  o f  semaphore 
arms, c o l o r  o f  1  i g h t s ,  p o s i t i o n  o f  1  i ghts, f l a s h i n g  
o f  l i g h t s ,  o r  a  combinat ion o f  co lo r ,  p o s i t i o n ,  and 
f l a s h i n g  o f  l i g h t s .  

Day and n i g h t  aspects f o r  c o l o r  l i g h t  s i gna l s  s h a l l
have t h e  same c o l o r s  as t h e  n i g h t  aspects of  t h e  sema- 
phore s igna ls .  

Day and n i g h t  aspects f o r  p o s i t i o n  l i g h t  s i gna l s  
s h a l l  have t h e  same p o s i t i o n s  as t h e  day aspects o f  
t h e  semaphore s i gna l s .  

Aspects shown are t y p i c a l .  Each road should show 
t h e  aspects and co lo r s  o f  l i g h t s  i t  uses. 

NOTE. - I n  t h e  f o l l o w i n g  i l l u s t r a t i o n s  o f  t y p i c a l  
s i gna l  aspects, Rules 281 t o  292, i n c l u s i v e .  

R = Red 
Y = Yel low 

- 
G = Green 

NOTE. When t h e  c o l o r  "Lunar" i s  used. 
L  = Lunar 

NOTE, - When f l ash ing  color 1  i g h t s  a re  used, they 
s h a l l  be i n d i c a t e d  as f o l l ows :  

FR = Flashing Red 
FY = Flashing Yel low *
FG = Flashing Green 

COLOR SIGNALS 

COLOR INDICATION 

(a)  Red. Stop. 
(b)---------------- Proceed a t  reduced speed, and f o r  

o t h e r  uses p rescr ibed  by t h e  ru l es .  
(C)---------------- Proceed, and f o r  o t h e r  uses p rescr ibed  

by t h e  Rules. 
(d )  White. F lag  s top  (See Rule 28) and f o r  o t h e r  

uses p rescr ibed  by t h e  r u l e s .  
(e )  Blue. Workmen under o r  about an engine, 

ca r  o r  t r a i n .  See Rule 26. 
( f )  Purple. Stop. ( I n d i c a t i o n  f o r  s i d i n g  d e r a i l s .  ) 

FUSEES 

A  t r a i n  o r  engine f i n d i n g  a  fuses f u rn ing  r e d  on o r  
near i t s  t r a c k  must s top.  T r a i n  may then proceed a t  r e -  
duced speed f o r  n o t  l e s s  than one m i l e .  

o s t o n  and  M a i n e  R a i l r o a d .  R u l e s  f o r  t h e  G o v e r n m e n t  
o r  t h e  O p e r a t i n g  D e p a r t m e n t ;  O c t o b e r  29,  1 9 6 1 .  
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APPENDIX  I 

RULES ASSOCIATED 

W I T H  

BLOCK S IGNALS 



RULES GOVERNING THE MOVEMENT OF 
TRAINS I N  THE SAME DIRECTION 

BY BLOCK SIGNALS 

251. On p o r t i o n s  o f  t he  r a i  1  road, and on designated 
t r acks  so spec i f i ed  i n  t h e  t imetab le ,  t r a i n s  w i l l  run  
w i t h  reference t o  o the r  t r a i n s  i n  t he  same d i r e c t i o n  
by b lock  s i gna l s  whose i n d i c a t i o n s  w i l l  supersede the  
s u p e r i o r i t y  o f  t r a i n s .  

253. The must be advised i n  advance, of 
any known c o n d i t i o n  t h a t  w i l l  de lay  t h e  t r a i n  o r  p re -  
vent i t  from making usual speed. 

254. Except as a f f e c t e d  by Rule 251 a l l  Block Sig- 
n a l  Rules and Operat ing Rules remain i n  force. 

RULES GOVERNING OPPOSING AND 
FOLLOW1 NG MOVEMENT OF TRAINS 

BY BLOCK SIGNALS 

261. On p o r t i o n s  o f  t he  r a i l r o a d ,  and on desig- 
nated t r acks  so s p e c i f i e d  i n  t he  t imetab le ,  un less 
otherwise provided, t r a i n s  w i l l  be governed by 
b lock s i gna l s  whose i n d i c a t i o n s  w i  11 supersede t h e  
s u p e r i o r i t y  o f  t r a i n s  and t ake  t h e  p lace  of t r a i n  
orders f o r  both opposing and f o l l ow ing  movements on 
t he  same t rack .  

262. A  t r a i n  f o r  which t h e  d i r e c t i o n  o f  t r a f f i c  
has been es tab l i shed,  must n o t  move i n  t h e  oppos i te  
d i r e c t i o n  w i t hou t  proper  s i gna l  i n d i c a t i o n ,  o r  o t h e r  
p rescr ibed  a u t h o r i t y .  

263. The must be advised i n  advance o f  
any known c o n d i t i o n  t h a t  w i l l  de lay  t he  t r a i n  o r  pre-  
vent i t  from making usual speed. 

264. Except as a f fec ted  by Rule 261 a l l  Block 
Signal  Rules and Operat ing Rules remain i n  force. 



APPENDIX  J 

RULES GOVERNING 
MANUAL BLOCK S I G N A L  SYSTEM 



MANUAL BLOCK SIGNAL SYSTEM * 
NOTE. - Manual Block Signal System rules  will be used 
only on the t e r r i t o ry  specified in the timetable o r  in 
special instructions.  

305. Block signals govern the use of the blocks, 
but, unless otherwise provided, do not supersede the 
superiori ty of t r a i n s ;  nor dispense with the use o r  the 
observance of other signals whenever and wherever they 
may be required. 

306. When a block s ta t ion i s  open a t  an i r regu la r  
hour, t r a i n s  must be no t i f i ed ,  when possible, by t r a i n  
order. 

307. A t r a i n  having entered a block on other than 
a proceed indication,  must not accept a proceed indi- 
cation a t  any intermediate block s ta t ion  which was close
when such t ra in  entered the block, without receiving 
Clearance Form-. 

308. When Clearance Form i s  used information will 
be shown as to  condition of block "clear" o r  "occupied."
If  block i s  occupied t r a i n  wi 11 proceed prepared t o  
stop short  of t r a i n  o r  obstruction,  b u t  not exceeding 
15 miles per hour. 

308. (Optional ) When Clearance Form i s  used 
information will be shown as to  condition of block 
"clear" o r  "occupied." I f  block i s  occupied t r a i n  will 
proceed prepared t o  stop shor. of t r a i n  ahead. 

311. Signals must be kept in the position displaying
the most res t r i c ted  indication,  except when displayed 
fo r  an immediate movement. 

312. Appliances must be operated careful ly  and 
only by those charged with tha t  duty. I f  any irregu- 

l a r i t y  affecting t he i r  operation i s  detected tne s ignals  
must be displayed t o  give t h e i r  most r e s t r i c t i ve  indi-  
cation unti l  repairs are made. 

313. Operators must observe, as f a r  as practicable,  
whether the indications of the signals correspond with 
the positions of the levers.  

314. Operators,i,must not make nor permit any unauth- 
orized repairs ,  a1 tera t ions  o r  addit ions t o  the apparatus. 

Any defects in the appliances must be promptly re- 
ported t o  the 

d 
315. A block record must be kept a t  each block 

s ta t ion .  

31 7. On s ingle  t rack,  t o  admit a t r a i n  t o  a block, 
 operator must examine block record and i f  block in advance 

i s  c lea r  of opposing t r a i n s  and preceding passenger t r a i n s ,  
request operator a t  block s ta t ion  in advance t o  "Block fo r  
No. ." If  i t  i s  proper fo r  the t r a i n  t o  be admitted, 
the operator ." in advance will rep1 , - -  Y,  "OK, blockinq fo r  No. 

Operator requesting block wi 11 thenWdispl ay 
the proper signal indication.  Operators must promptly 
enter on block record the time block i s  given or  received. 

A passenger t r a i n  must not be admitted t o  an occupied 
block, nor any t r a i n  admitted t o  a block occupied by an 

 opposing t r a i n  o r  a passenger t r a i n ,  unless f l ag  protection 
has been provided. 

A t r a i n  other than a passenger t r a i n  may be permitted 
t o  follow a t ra in  other than a passenger t r a i n  in to  a block 
under Permissive indication,  t r a i n  order o r  Clearance Form 

N 
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317. (Optional) On single track, t o  admit a train 
t o  a block, operator must examine block record and i f  
block in advance i s  clear of opposing trains and pre- 
ceding passenger t rains,  request operator a t  block sta-
tion in advance t o  "Block for No. ." If i t  i s  
proper for the train t o  be admitted, the operator in 
advance will reply "OK, blocking for No. I1 

Operator requesting block will then display the proper 
signal indication. Operators must promptly enter on 
block record the time block i s  given or received. 

A train must n o t  be admitted t o  a block which i s  
occupied by an opposing train or by a passenger train 
except as provided in Rule 333 or by train order. A 
train may be permitted t o  follow a train other than a 
passenger train into a block under Permissive indi- 
cation or Clearance Form 

NOTE. - Railroads that do n o t  require blocking op- 
possing trains should omit this  rule. 

 

318. On two or more tracks, t o  admit a train t o  
a block, the operator must examine the block record 
and display proper signal indication. 

A passenger train must n o t  be admitted t o  an occu- 
pied block, nor any train admitted to a block occu- 
pied by an opposing train or a passenger t rain,  except 
under flag protection. 

A train other than a passenger train may be per- 
mitted to follow a train other than a passenger train 
into a block under Permissive . indication, train order 
or Clearance Form 

318. (Optional) On two or more tracks, t o  admit a 
train t o  a block, the operator must examine the block 
record and display proper signal indication. 

A train must not be admitted t o  a block which i s  
occupied by a passenger train except as provided in Rul
333 or by train order. A train may be permitted t o  
follow a train other than a passenger train into a 
block under Permissive indication or Clearance Form 

NOTE. - Railroads that do not use Rule 317 (Optional) 
should omit "On two or more tracks." 

 319. When a train enters a block, the operator must 
give train number and ttme t o  the next block station in 
advance. When two or more tracks are used in the same 
direction, operators must a1 so specify the track. When 
the rear of the train has passed feet  beyond the 
Block Signal, he must give the record of the train to the 
next block station in the rear. 

This information must be entered on the block records. 

320. Unless otherwise provided, operators must not 
ask for the block until they have received a report of the 
train from the next block station in the rear. 

321. Operators must, as f a r  as practicable, observe a l l  
passing trains and note whether they are complete and in 
order. Should a train without markers pass a block sta- 
tion, the operator must notify the operator a t  the next 
block station in each direction, and must not report that 
train clear of the block, nor clear the signal for the block 
in the rear, until he has ascertained that the train i s  
complete. 

322. Should a train pass a block station with any indi- 
cation of conditions endangering the train,  or a train on 
another track, the operator must immediately notify the 
operator a t  the next block station in advance, and each 
must display Stop-indications t o  a l l  trains that may be 
affected, and must not permit any train to proceed until 
i t  i s  known that i t s  track i s  not obstructed. 

325. When there i s  an obstruction between block sta- 
tions, notice must be given to  the nearest operator. 

An operator informed of any obstruction in a block must 
e immediately notify the operator a t  the other end of the 

block, and each must display Stop-indications to a1 1 trains 
that may be affected and must not permit any train t o  pro- 
ceed without proper authority until i t  i s  known that i t s  
track i s  not obstructed. 
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326. When a  t r a i n  o r  engine c l e a r s  t h e  main t r ack ,  
t he  opera to r  o r  t r a i n  d ispa tcher  must know i t  i s  c l e a r  
o f  t he  b lock  be fo re  g i v i n g  b lock  f o r  another  movement 
o r  d i s p l a y i n g  a  c l e a r  i n d i c a t i o n  f o r  t h a t  b lock.  

When a  t r a i n  o r  engine c l e a r s  t he  main t r ack ,  t he  
conductor o r  engineman must r e p o r t  "Clear"  t o  t he  
opera to r  o r  t r a i n  d ispa tcher  unless t h e  sw i t ch  i n -  
vo lved i s  c o n t r o l l e d  by t he  opera to r  o r  t r a i n  d ispatcher
A t r a i n  o r  engine must n o t  en te r  a  b lock  o r  f o u l  t he  ma
t rack ,  o r  cross from one main t r a c k  t o  another  w i t h -  
ou t  permission o f  t h e  opera to r  o r  t r a i n  d ispa tcher .  

A t r a i n o r e n g i n e h a v i n g p a s s e d b e y o n d t h e l i m i t s o f  
a  b lock  must n o t  back i n t o  t h a t  b l ock  w i t hou t  per-  
m iss ion  o f  t he  opera to r  o r  t r a i n  d ispatcher .  

The opera to r  o r  t r a i n  d ispa tcher  must o b t a i n  c o n t r o l  
o f  t he  b lock  be fo re  p e r m i t t i n g  a  t r a i n  o r  engine t o  re -  
e n t e r  t h e  b lock.  

327. To permi t  a  t r a i n  o r  engine t o  en te r  a  b lock  
o r  f o u l  the  main t r a c k  o r  t o  c ross  from one main 
t r a c k  t o  another, t he  opera to r  must examine t he  b lock  
record  and i f  a1 1  t h e  b locks  a f f e c t e d  a r e  c l e a r  o f  
approaching t r a i n s  he must p rov ide  o r  arrange f o r  b lock  
p r o t e c t i o n  be fo re  permission i s  given, and u n t i l  move- 
ment i s  complete and b lock  c l ea r ,  t r a i n s  w i l l  n o t  be 
admi t ted  t o  t he  b lock  except as p rescr ibed  by Rule 289 
o r  Clearance Form 

A l l  crossover movements must be entered on t h e  b lock  
record. 

328. Unless otherwise d i r ec ted ,  when two o r  more 
t r a i n s  have been coupled and so move pas t  any b lock  
s t a t i o n ,  they must be sepprated o n l y  a t  a  b lock  s t a t i o n  
and t h e  opera to r  n o t i f i e d .  

When coupled t r a i n s  a re  separated, t h e  opera to r  must 
regard  each p o r t i o n  as an independent t r a i n .  

329. When necessary t o  s top  a  t r a i n  f o r  which o the r  
than a  S top - i nd i ca t i on  has been d isp layed and accepted, 
t he  opera to r  must g i v e  hand s i gna l s  i n  a d d i t i o n  t o  d i s -  
p l ay ing  t h e  S top- ind ica t ion .  

When a  b lock  s t a t i o n  i s  open a t  an i r r e g u l a r  hour, 
operators must use hand s igna ls ,  i n  a d d i t i o n  t o  b lock  
s igna ls ,  t o  g i v e  t h e  requ i red  i n d i c a t i o n s  u n t i l  a l l  t r a i n s  

.  have passed which have n o t  been n o t i f i e d  by t r a i n  o rder  
in t h a t  t h e  b lock  s t a t i o n  i s  open. 

Hand s i gna l s  must n o t  be used when the  proper  i n d i c a -  
t i o n  can be d isp layed by t he  b lock  s igna ls ,  except  as 
p r e s c r i b e d  b y  R u l e  306  o r  3 2 9 .  

333. When, from any cause, an opera to r  i s  unable t o  
c o n u n i c a t e  w i t h  t h e  nex t  b lock  s t a t i o n  i n  advance, he 
must s top  a l l  t r a i n s  approaching i n  t h a t  d i r e c t i o n .  Should 
no cause f o r  de ta in i ng  a  t r a i n  be known, i t  may then be 
pe rm i t t ed  t o  proceed w i t h  Clearance Form - , prov ided 

minutes have elapsed s ince  t he  passage o f  t h e  l a s t  
preceding t r a i n .  

334. When hand s i gna l s  a r e  necessary t hey  must be 
g iven from such a  p lace  and i n  such a  way t h a t  t h e r e  can 
be no misunderstanding on the  p a r t  o f  members o f  t h e  
crew as t o  t he  s igna ls ,  o r  as t o  t h e  t r a i n  o r  engine f o r  
which they  a re  intended. 

335. Block s i gna l s  f o r  a  t r a c k  app ly  o n l y  t o  t r a i n s  
moving w i t h  t he  c u r r e n t  o f  t r a f f i c  on t h a t  t r ack .  Opera- 
t o r s  w i l l  use f o r  b l ock ing  t r a i n s  moving aga ins t  
t he  c u r r e n t  o f  t r a f f i c .  

3 3 6 .  Operators a re  respons ib le  f o r  t he  care o f  t he  
b lock  s t a t i o n ,  1  amps, and supp l ies ,  and, unless o therw ise  
provided, o f  t h e  s igna l  apparatus. 
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339. I f  a  Stop s i gna l  i s  d isregarded,  every e f f o r t  
must be made t o  s top  t h e  movement. The f a c t  must be 
r e ~ o r t e d  t o  t h e  nex t  b lock  s t a t i o n  i n  advance and then 
t o  

340. To open a  b l ock  s t a t i o n ,  t h e  ope ra to r  must 
n o t i f y  t h e  nex t  b lock  s t a t i o n  i n  each d i r e c t i o n  and 
reco rd  t h e  t r a i n s  t h a t  a r e  i n  t h e  extended b lock.  

When t r a i n s ,  which were i n  t he  extended b lock,  when 
t h e  b l ock  s t a t i o n  was opened and which had passed 
h i s  b lock  s t a t i o n  be fo re  i t  was opened, c l e a r  t h e  b lock  
i n  advance he must repea t  t h e  reco rd  t o  t he  b lock  s ta -  
t i o n  i n  t h e  rear .  

341. A  b lock  s t a t i o n  must n o t  be c losed except 
upon a u t h o r i t y  o f  

342. Unless o therw ise  prov ided,  a  b lock  s t a t i o n  
must n o t  be c losed u n t i l  t h e  b lock  i n  each d i r e c t i o n  
i s  c l e a r  o f  a1 1  t r a i n s .  

To c l ose  a  b l ock  s t a t i o n ,  t h e  ope ra to r  must n o t i f y  
t h e  nex t  b l ock  s t a t i o n  i n  each d i r e c t i o n  and when he 
rece ives  t h e  acknowledgement e n t e r  i t  on t h e  b lock  
record,  w i t h  t h e  t ime i t  i s  rece ived  f rom each b lock  
s t a t i o n .  

The b lock  s i gna l s  must then  be secured i n  t h e  c l e a r  
p o s i t i o n ,  a l l  l i g h t s  ext inguished,  and t h e  b lock  w i res  
and, when necessary, c i r c u i t s  arranged t o  work through 
t he  c losed  b lock  s t a t i o n .  

344. Operators must n o t  pe rm i t  unauthor ized persons 
t o  e n t e r  and l o i t e r  i n  t h e  b l ock  s t a t i o n .  

362. T ra i ns  must n o t  pass a  S top - i nd i ca t i on  w i t h -  
o u t  r e c e i v i n g  Clearance Form 

371. When a  t r a i n  i s  stopped by a  home o r  b lock  s i g -  
n a l  a  member o f  t he  crew must, when p r a c t i c a b l e ,  im- 
med ia te l y  a s c e r t a i n  t he  cause. 

Any unusual de ten t i on  a t  b l ock  s t a t i o n s  must be r e -  
po r t ed  t o  

373. A  b lock  s t a t i o n  must n o t  be considered as 
closed, except as p rov ided  f o r  by t ime tab le  o r  

*Boston and Maine Rai l road;  Rules f o r  t he  Government 
o f  t h e  Operat ing Department; October 29, 1971. 
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APPENDIX K 

AUTOMATIC BLOCK S I G N A L  SYSTEM 



AUTOMATIC BLOCK SIGNAL SYSTEM 

NOTE. - Automatic Block Signal  System r u l e s  w i l l  
be i n  e f f e c t  o n l y  on p o r t i o n s  o f  t h e  r a i l r o a d  and on 
designated t r acks  so s p e c i f i e d  i n  t h e  t ime tab le  o r  i n  
spec ia l  i n s t r u c t i o n s .  

505. Block s igna ls ,  cab s i gna l s ,  o r  both, govern 
t h e  use. of t he  b locks , but ,  un l  ess otherwise provided, 
do n o t  supersede t h e  s u p e r i o r i t y  o f  t r a i n s ;  nor  d i s -  
pense w i t h  t h e  use o r  t h e  observance'of  o the r  s i gna l s  
whenever and wherever they  may be requi red.  

508. Unless otherwise provided, b lock  s i gna l  s  f o r  
a  t r a c k  apply  o n l y  t o  t r a i n s  o r  engines moving w i t h  
t he  c u r r e n t  o f  t r a f f i c  on t h a t  t r a c k .  

509. When a  t r a i n  o r  engine i s  stopped by a  Stop- 
i n d i c a t i o n  i t  must s t a y  u n t i l  au thor ized  t o  proceed, 
and w i l l  then proceed a t  r e s t r i c t e d  speed, o r  i n  case 
of f a i l u r e  of means o f  communication i t  may proceed 
when preceded by a  flagman t o  t h e  nex t  s i gna l  d i s p l a y i
a  proceed i n d i c a t i o n .  

510. When a. t r a i n  i s  stopped by a  b lock  s igna l  whi
i s  e v i d e n t l y  o u t  of order ,  un less o therw ise  provided, 
t h e  f a c t  must be repo r ted  t o  

51 1. Both switches o f  a  crossover  must be open bef
a  t r a i n  o r  engine s t a r t s  t o  make a  crossover  movement, 
and t h e  movement must be compl eted be fo re  e i t h e r  sw i tc
i s  r es to red  t o  normal p o s i t i o n .  

512. Where sw i t ch  i n d i c a t o r s  are used, t h e  i n d i c a -  
t i o n s  d isp layed do n o t  r e l i e v e  members o f  t h e  crew from 
p r o t e c t i n g  t h e i r  t r a i n  as requ i red  by t h e  ru l es .  

513. Before a  t r a i n  o r  engine en te rs  on o r  fou ls  a  
main t r a c k ,  o r  crosses from one main t r a c k  t o  another  a t
bo l t - l ocked  switches a f t e r  a  member of t he  crew operates 

t he  b o l t  l ock ,  he must w a i t  minutes be fo re  
ope ra t i ng  the swi tch;  a t  non-bol t - locked switches, a  member 
o f  t he  crew w i l l  operate t h e  sw i tch  and w a i t  mi nu t es  
a t  t h e  sw i tch  be fo re  making engine o r  t r a i n  movement. Th i s  
w i l l  n o t  r e l i e v e  members o f  the  crew from the  du t y  o f  
prompt ly  and p r o p e r l y  p r o t e c t i n g  t h e  movement. 

51 3 (a) .  When a  t r a i n  o r  engine has passed a  s i gna l  
p e r m i t t i n g  i t  t o  proceed and i s  delayed i n  t he  b lock ,  i t  
must proceed a t  r e s t r i c t e d  speed t o  t he  nex t  s i gna l ,  un- 
l e s s  otherwise prov ided.  

513(b).  Unless o therw ise  p ro tec ted ,  entrance t o  a  main 
t r a c k  through a  sp r i ng  sw i t ch  must be made under t he  p ro-  
v i s i o n s  o f  Rule 513, ope ra t i ng  t he  sw i tch  by hand. 

514. A  t r a i n  o r  engine e n t e r i n g  a  b lock  between s i gna l s  
must be p ro tec ted  as requ i red  by t he  r u l e s  and must pro-  
ceed a t  r e s t r i c t e d  speed t o  t he  nex t  s igna l  i n  advance, un- 

n g  l e s s  otherwise prov ided.  

515. A  t r a i n  o r  engine hav ing  passed beyond the  l i m i t s  
ch o f  a  b lock  must no t  re -en te r  t h a t  b lock  w i t hou t  permiss ion 

of t h e  o r  under f l a g  p r o t e c t i o n ,  unless 
o therw ise  provided. 
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APPENDIX L 

AUTOMATIC CAB S I G N A L  RULES 



AUTOMATIC CAB SIGNAL RULES 

These ru les  apply t o  engines equipped w i t h  AUTO- 
MATIC CAB SIGNALS when operat ing i n  AUTOMATIC CAB 
SIGNAL t e r r i t o r y .  

516. Automatic cab s ignal  t e r r i t o r y  w i l l  be desig- 
nated by t imetable, unless otherwise provided. Cab 
s igna ls  must be c u t  i n  before enter ing  and may be cu t  
ou t  a f t e r  leav ing Automatic Cab Signal t e r r i t o r y .  

517. Cab s ignal  i nd i ca t i ons  do n o t  supersede f ixed
signal  i nd i ca t i ons  except when cab s ignal  changes t o  a
more r e s t r i c t i v e  o r  a  more favorable i n d i c a t i o n  a t  a  
p o i n t  o ther  than a  f i x e d  s igna l  locht ion .  

When the  cab s ignal  changes from a r e s t r i c t i v e  i n -  
d i c a t i o n  t o  a  more favorable i nd i ca t i on ,  a t  a  p o i n t  o t
than a  f i x e d  s ignal  locat ion ,  speed must not  be i n -  
creased u n t i l  t r a i n  has run i t s  length.  

When the  cab s igna l  changes t o  a  more r e s t r i c t i v e  
i nd i ca t i on ,  a t  a  p o i n t  o ther  than a  f i x e d  s ignal  l o -  
cat ion,  enginemen must immediately comply w i t h  i n d i -  
ca t i on  displayed, i n  accordance w i t h  Rule 518. 

518. Cab s ignal  Aspects: 
(As designated by c a r r i e r  per fo l l ow ing  
examples) 

(a) A green 1  i g h t  i nd i ca tes  PROCEED. 
(b)  A ye1 low over green 1  i g h t  i nd i ca tes  APPROACH 

NEXT SIGNAL NOT EXCEEDING MEDIUM SPEED. 
( c )  A ye l low l i g h t  ind ica tes  APPROACH NEXT SIG - 

NAL PREPARED TO STOP. 
(d)  A red  over ye1 low 1  i g h t  ind ica tes  PROCEED AT 

RESTRICTED SPEED. 

519. Should cab s igna ls  and f ixed s ignal  i n d i -  
cat ions con f l  i c t ,  the  more r e s t r i c t i v e  i n d i c a t i o n  w i l l  
govern. Such occurrence must be repor ted t o  

The cab s ignal  may be c u t  out  under the  f o l l o w i n g  con- 
d i t i o n s :  A f t e r  passing through n o t  l ess  than two con- 
secut ive blocks where there  i s  a  c o n f l i c t i o n  between the  
cab s ignal  and f i x e d  s ignal  i n d i c a t i o n s  the  cab s ignal  
may be cu t  out and the  t r a i n  may proceed i n  accordance w i t h  
the  i nd i ca t i ons  o f  the  f i x e d  s ignals,  bu t  a t  n o t  t o  exceed 
40 mi les  per hour, t o  the  f i r s t  ava i l ab le  p o i n t  o f  commu- 
n i c a t i o n  where r e p o r t  must be made t o  the  t r a i n  dispatcher. 
T ra in  w i l l  then be governed by the  i nd i ca t i ons  o f  t he  f i x e d  
s ignals,  bu t  a t  n o t  t o  exceed 79 m i les  per hour, keeping 
c l e a r  o f  occupied block. Af ter  wa i t i ng  one minute a t  Stop- 

 and-Proceed s ignal  i t  may be regarded t h a t  t he re  has been 
 a  f a i l u r e  o f  wayside s ignal  and t r a i n  may proceed a t  

r e s t r i c t e d  speed u n t i l  a  more favorable s ignal  i n d i c a t i o n  
i s  encountered. 

her  520. An engineman tak ing  charge o f  an engine must 
know whether t h e  cab s igna l  i s  i n  serv ice  and func t i on ing  
proper ly .  
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APPENDIX M 

T R A F F I C  CONTROL 

SYSTEM RULES 



TRAFFIC CONTROL SYSTEM RULES 

NOTE. - T r a f f i c  Contro l  System Rules w i l l  be used 
o n l y  i n  TCS t e r r i t o r y  s p e c i f i e d  i n  t he  t ime tab le  
o r  i n  spec ia l  i n s t r u c t i o n s .  

265. Rules 261 t o  264, i nc l us i ve ,  app ly  i n  TCS t e r -  
r i t o r y  and, except as a f f e c t e d  by Rules 261 t o  273, i n -  
c l  usive, a1 1  o t h e r  Block Signal  Rules, I n t e r l o c k i n g  
Rules and Operat ing Rules remain i n  e f f e c t .  

266. T ra ins  o r  engines must n o t  en te r  TCS t e r r i t o r y  
unless t h e  governing s i gna l  d i sp lays  a  proceed i n d i -  
c a t i o n  o r  a u t h o r i t y  i s  ob ta ined  from the  t r a i n  d i spa t -  
cher  o r  c o n t r o l  operator .  

267. T ra ins  o r  engines must n o t  f o u l  o r  e n t e r  t he  
main t r ack ,  a  c o n t r o l  l e d  s i d i ng ,  o r  o the r  c o n t r o l l e d  
t r a c k  a t  hand-operated swi tches w i t hou t  f i r s t  ob ta in i ng  
a u t h o r i t y  from the  t r a i n  d ispa tcher  o r  c o n t r o l  operator .  

268,When a  t r a i n  o r  engine has been stopped by a  
Stop i n d i c a t i o n ,  i f  no c o n f l i c t i n g  movement i s  ev iden t ,  
a  member o f  t he  crew must immediate ly  communicate w i t h  
t h e  t r a i n  d ispa tcher  o r  c o n t r o l  operator,  i d e n t i f y  him- 
s e l f ,  h i s  t r a i n  and l o c a t i o n ,  and be governed by i n -  
s t r u c t i o n s  received.  The i n s t r u c t i o n s  must be repeated 
by t he  employee r e c e i v i n g  them t o  i n s u r e  c o r r e c t  un- 
derstanding. Before proceeding, Rule 275 must be com- 
p i l e d  w i t h .  

When t h e  t r a i n  d ispa tcher  knows t h e r e  i s  no opposing 
t r a i n  o r  engine movement invo lved ,  he may au tho r i ze  t he  
t r a i n  o r  engine t o  proceed i n  t h e  f o l l o w i n q  form: "You 
may proceed-at r e s t r i c t e d  speed t o  t he  nex t  s i gna l  ." I f
the  t r a i n  d ispa tcher  does n o t  p o s i t i v e l y  know the re  i s  
no opposing t r a i n  o r  engine movement involved,  he may 
au tho r i ze  the  t r a i n  o r  engine t o  proceed i n  t h e  f o l l ow in
form: "You may proceed under f l a g  p r o t e c t i o n  t o  the  nex t
c l e a r  o r  approach s i gna l  ." When f l a g g i n g  from a  Stop 
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s igna l ,  t r a i n  must w a i t  t e n  (1 0 )  minutes a f t e r  f lagman 
has s ta r t ed .  

269. When stopped by a  Stop i n d i c a t i o n  and comu-  
n i c a t i o n  has f a i l e d ,  t r a i n  o r  engine must d o t  proceed, 
except when n o t  s tanding between Stop s i gna l s  a t  a  
s t a t i o n ,  t r a i n  o r  engine must move forward under f l a g  
p r o t e c t i o n  t o  a  p o i n t  where they  w i l l  be between Stop 
s i gna l s  a t  a  s t a t i o n ,  c l e a r i n g  main t r a c k  when p r a c t i -  
cab1 e, complying w i t h  Rule 275. Fu r the r  movement must 
n o t  be made except on s i gna l  i n d i c a t i o n  o r  u n t i l  a u t h o r i t y  
i s  rece ived  from t r a i n  d ispa tcher  o r  c o n t r o l  operator .  

270. I f  any p a r t  o f  a  t r a i n  o r  engine overruns a  
Stop i n d i c a t i o n ,  f r o n t  o f  t r a i n  o r  engine must be pro-  
t ec ted  immediately as p resc r i bed  by Rule 99 and member 
o f  crew must communicate w i t h  t r a i n  d ispa tcher  o r  c o n t r o l  
operator  and be governed by i n s t r u c t i o n s .  

271. W i th i n  TCS 1  i m i t s ,  t r a i n s  o r  engines may occupy 
a  t r a c k  o r  t r acks  w i t h i n  s p e c i f i e d  1  i m i  t s  and between 
s p e c i f i e d  t imes t o  per form sw i t ch ing  o r  o t h e r  work when 
au thor ized  t o  do so by t he  t r a i n  d ispa tcher  o r  c o n t r o l  op- 
e r a t o r  i n  t he  f o l l o w i n g  form: " ( T r a i n  o r  engine) may use 
( t r a c k  

. - 
o r  t r a c k s )  between and ( o r  a t  1 m 

u n t i  1 m." 
When reques t ing  t r a c k  and t ime 1  i m i  t s ,  conductor w i l l  

 g i v e  h i s  name, l oca t i on ,  t r a i n  o r  engine-number, and spe- 
c i f y  t ime and work ing l i m i t s  and t r a c k  o r  t r a c k s  t o  be 
used. When such a u t h o r i t y  i s  granted, t h e  i n s t r u c t i o n s  

g  must be repeated t o  t he  t r a i n  d ispa tcher  o r  c o n t r o l  op- 
 e ra to r .  No movement may be made under t h i s  r u l e  u n t i l  

t he  engineman has rece i ved  and understands t h e  t r a c k  and 
t ime 1  i m i  t s  granted. 



A f t e r  the t r a t n  o r  engine has entered the  spec i f ied  
1 imi  ts ,  the t r a i n  dispatcher o r  con t ro l  operator 
must block a l l  s ignal  and switch levers  c o n t r o l l i n g  
movements i n t o  the  speci f ied l i m i t s  and must not  per- 
m i  t any o ther  t r a i n  'or engine t o  enter  the 1 i m i  t s  dur ing 
the  per iod t rack  and time l i m i t s  are i n  e f fec t .  Blocks 
must not  be removed u n t i l  t rack  and t ime l i m i t s  have 
expired unless conductor repor ts  the t r a i n  o r  engine 
c l e a r  o f  the t rack  o r  t racks spec i f i ed  o r  work com- 
pleted. 

During the  per iod t rack  and t ime l i m i t s  are autho- 
r ized,  the  t rack  o r  t racks spec i f i ed  may be used i n  
e i t h e r  d i r e c t i o n  wi thout  f l a g  protect ion.  This does 
not  modify requirements f o r  proper observance o f  s i  g- 
nal ind icat ions.  

Trains and engines must be c lea r  o f  the t rack  o r  
t racks spec i f i ed  o r  work completed, switches r e f t o r e d  
t o  normal p o s i t i o n  before exp i ra t i on  o f  the  t ime 
speci f ied,  and t r a i n  dispatcher o r  cont ro l  operator so 
advised. I f  not  c lea r  by the t ime specif ied, pro- 
t e c t i o n  must be provided as prescribed by Rule 99. 
I f  add i t iona l  t ime i s  required, a u t h o r i t y  must be 
secured from t r a i n  dispatcher o r  cont ro l  operator be- 
f o r e  prev ious ly  authorized t ime expires. 

When two o r  more t r a i n s  o r  engines are given the  
same o r  overlapping t rack  and t ime l i m i t s ,  t he  t r a i n  
dispatcher o r  cont ro l  operator must inform the conduc- 
t o r  of each t r a i n  o r  engine o f  the f a c t  and such t r a i n s  
o r  engines must p ro tec t  against each o ther  and move a t  
r e s t r i c t e d  speed w i t h i n  such 1 i m i  ts .  

272. When an employee's c a l l  l i g h t  i s  ill uminated, 
any employee observing it, except those on moving 
t ra ins ,  must immediately communicate w i t h  the  t r a i n  
dispatcher o r  cont ro l  operator. 

273. When TCS operation i s  i n te r rup ted  o r  suspended, 
t r a i n s  and engines must be governed by ins t ruc t ions  
from the  t r a i n  dispatcher, cont ro l  operator o r  o ther  
Prescribed author i ty .  

N 



APPENDIX N 

DUAL CONTROL SWITCHES 

AND 
ELECTRIC LOCKED SWITCHES 



DUAL CONTROL SWITCHES 

275. When a train or engine i s  stopped by a signal 
governing movement over a dual-control switch, i f  no 
conflicting movement i s  evident, a member of the crew 
must immediately communicate with the train dispatcher 
or operator and be governed by his instructions. Such 
instructions must include information as t o  the route 
t o  be used. The instructions must be repeated t o  
insure correct understanding. 

When authorized t o  proceed, or when unable t o  com- 
municate with the train dispatcher or operator, move- 
ment must n o t  be made until after  selector lever has 
been taken o u t  of "power" position and placed in "hand" 
position. Hand-throw lever must be operated unti 1 
switch points are seen t o  move with the movement of 
hand-throw lever. Switch must then be 1 ined for the 
route t o  be used. Selector lever may be restored t o  
"power" position and locked as soon as leading wheels 
of engine or car have moved o n t o  the switch points. 

275(a). When necessary t o  perform switching over 
dual-control switch, the switch may be operated man- 
ually by a member of the crew after  authority t o  do so 
has been obtained from the train dispatcher or opera- 
tor. The period of time the switch may be used must 
be clearly stated and understood. 

Selector lever must be placed in "hand" position and 
lef t  in that position until all  movements over the switch
have been completed. Hand-throw lever must be operated 
until switch points are seen t o  move with the movement 
of the hand-throw lever. Indications of S top  signals 
governing movements over the switch may be considered 
suspended while selector lever i s  in "hand" position, 
b u t  movements must be made a t  restricted speed. 

After final movement has been made over the switch, 
selector lever must be restored t o  "power" position, 
locked and train dispatcher or operator notified. 

ELECTRIC LOCKED SWITCHES 

276. Instructions for operation of electric locks are 
posted at  or near electric lock and must be complied 
with. 

277. When indication i s  received showing lock has 
released, lock and switch may be operated and train or 
engine may proceed without wai t i  ng minutes as 
required by Rule 513. 

278. Authority t o  use an electric locked switch which 
i s  under control of the control operator, must be given 
verbally t o  member of crew by train dispatcher or control 
operator. The period of time the switch and track may 
be used and designated limits must be clearly stated and 
understood. 

279. Seal on emergency release of electric lock must 
n o t  be broken, or emergency release operated, without 
authority from the train dispatcher or control operator, 
except when communication has failed. 

When necessary t o  release electric lock by use of 
emergency release, and movement i s  t o  be made t o  a main 
track, member of crew must wait minutes after re- 
lease has been operated before changing main track switch. 
Train or engine may then proceed being governed by sig- 
nal indication, or where there i s  no signal, when pre- 

 ceded by a flagman t o  the next Clear or Approach signal. 
Train or engine must wait minutes after flag- 

man has started. 
When release seal i s  broken, or found broken or mis- 

sing, report must be made propptly t o  the superinten- 
dent, and the control operator or train dispatcher. 
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CTC OPERATION 



R u l e s  G o v e r n i n g  CTC S y s t e m  O p e r a t i o n  

The f o l l o w i n g  e x t r a c t s  o f  r u l e s  g o v e r n i n g  CTC S y s t e m  

o p e r a t i o n  ( B u r l i n g t o n  N o r t h e r n ;  T r a i n  D i s p a t c h e r s  M a n u a l ;  

J a n u a r y  1 ,  1 9 7 1  a n d  B o s t o n  & M a i n e ;  R u l e s  f o r  t h e  G o v e r n m e n t  

o f  t h e  O p e r a t i o n s  D e p a r t m e n t ;  O c t o b e r  29, 1 9 6 1 )  a r e  p r e s e n t e d  

a s  t y p i c a l  o f  t h e  g r e a t  v a r i e t y  o f  d i r e c t i o n s  p r o v i d e d  r e l a t i v e  

t o  t h e  CTC S y s t e m .  I t  s h o u l d  be  u n d e r s t o o d  t h a t  t h e r e  a r e  

v a r i a t i o n s  o f  t h e  b a s i c  s y s t e m  i n s t a l l a t i o n s  r e s p o n d i n g  t o  t h e  

i n d i v i d u a l  r a i l r o a d s  t e r r i t o r i a l  n e e d s  and  u n i q u e  t r a f f i c  c o n -  

d i t i o n e d  r e q u i r e m e n t s .  I n  m o s t  c a s e s  i t  was f o u n d  t h a t  r u l e s  

a p p l y i n g  t o  CTC o p e r a t i o n  w e r e  i n t e r m i x e d  w i t h  r u l e s  g o v e r n i n g  

o t h e r  a s p e c t s  o f  t h e  o p e r a t i o n .  



RULES GOVERNING CTC SYSTEM OPERATION * 

USE OF CTC SIGNALS INSTEAD OF TRACK FLAGS TO PROTECT 
MAINTENANCE OF WAY WORK: I n  CTC t e r r i t o r y ,  maintenance 
o f  way work may be performed under CTC s igna l  p ro tec t ion ,  
provided by the  t r a i n  d ispatcher.  

When such p ro tec t i on  i s  requested, and if the move- 
ment o f  t r a i n s  permits, the t r a i n  d ispatcher w i l l  prov ide 
s igna l  .b locking on CTC machine f o r  the  spec i f ied  t e r r i -  
to ry ,  and then issue a  CTC TRACK PERMIT t o  the  foreman o r  
superv isor  i n  charge. The t rack  permi t  must show "RE- 
PORT CLEAR" responsi b i  1  i t y .  

On CTC machines so equipped, the  s igna l  l eve rs  must 
be blocked and the  work "Report" and the  t ime must be 
shown on s igna l  blocks. The b lock ing  must no t  be 
released o r  the  s igna ls  c leared t o  permi t  a  t r a i n  move- 
ment i n t o  the  pro tec ted t e r r i t o r y ,  even though the  t ime 
author ized i n  the permi t  has expired, u n t i l  the  person 
author ized on the  REPORT PERMIT c a l l s  i n ,  i d e n t i f i e s  
himself by name, s ta tes  h i s  l oca t i on ,  and advises t h a t  
t he  men and/or machines are c lea r ,  a lso  t h a t  t he  t rack  i s
OK f o r  t r a i n s .  

Other CTC TRACK PERMITS must no t  be issued au tho r i z i ng  
movement o f  o the r  on-track equipment i n t o  o r  through the  
pro tec ted area as described i n  t h i s  r u l e  unless abso- 
l u t e l y  essent ia l  t o  the  work being performed. When 
t h i s  i s  done, d ispatcher must provide add i t i ona l  markers 
f o r  b lock ing  on h i s  CTC machine o r  take such o the r  
ac t i on  as i s  appropr iate t o  p r o t e c t  each author ized 
movement i n  case the  p r o t e c t i o n  o f  the  o r i g i n a l  permi t  
i s  released by the  i n d i v i d u a l  i n  charge before the  ex: 
p i r a t i o n  o f  the  author ized time. A  complete understan- 
d ing  must be a r r i v e d  a t  w i t h  t he  persons invo lved i n  
event more than one permi t  i s  author ized i n  the  same area 
t o  be sure a l l  movements are c l e a r  before the  b lock ing  
i s  removed. 

Unnecessary delays t o  t r a i n s  and t o  the work crew w i l l  
be avoided if the  foreman o r  superv isor  i s  i n s t r u c t e d  t o  
s tay  i n  frequent touch w i t h  t he  t r a i n  d ispatcher by 
telephone o r  rad io .  

N 
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CTC TRACK PERMITS 

TIME PERMITS: I n  CTC t e r r i t o r y  when i t  i s  necessary 
f o r  a  t rack  car  o r  On-Track equipment t o  move on the  main 
t rack  beyond the  con t ro l  s igna ls  f o r  t h a t  s ta t i on ,  a  CTC 
Track Permit must be issued by the  con t ro l  operator. 
I nd i v idua l  request ing permi t  must i d e n t i f y  h imse l f  s t a t i n g  
name, occupation, h i s  l oca t i on ,  descr ibe the movement t o  
be made and the t ime necessary t o  make such move. 

Control operator  w i l l  then issue a  numbered CTC TRACK 
PERMIT making requ i red  record. The person copying the  
permit  must repeat i t  back t o  con t ro l  operator .  The 
prescr ibed form must be used. 

This a u t h o r i t y  when received, w i  11 permi t  movement 
between the  spec i f i ed  times and between the  po in t s  shown 
wi thout  f l a g  p ro tec t i on  aga ins t  t r a i n s .  A  carefu l  look-  
ou t  must be maintained f o r  o ther  On-Track equipment. A t  
the e x p i r a t i o n  o f  t he  t ime authorized, the movement must 
be c l e a r  o f  the main t rack  o r  f l ag  p r o t e c t i o n  provided. 

The con t ro l  operator  must p r o t e c t  such movement by 
prov id ing  b lock ing  o f  t he  s igna l s  on the con t ro l  machine 
governing movements i n t o  the designated t e r r i t o r y .  The 
b lock ing  must n o t  be removed u n t i l  t he  e x p i r a t i o n  of t he  
author ized t ime unless the  movement i s  repor ted  c l e a r  by 
the  person t o  whom the permi t  was issued. 

REPORT CLEAR PERMITS: When i t  i s  necessary t o  move On- 
Track equipment t h a t  cannot r e a d i l y  be removed from the  
r a i  1  s, such as Hy-Rail equipment, tamping machines, t r ack  
1  i ne rs ,  bal l a s t  shapers, etc. ,  the  CTC Track Permit record 
must show "Report Clear" i n  a d d i t i o n  t o  the  t ime autho- 
r i zed .  The employe t o  whom the  permi t  i s  issued must be 
reminded o f  the  REPORT CLEAR r e s p o n s i b i l i t y .  The CTC 
con t ro l  operator  must provide the requ i red  b lock ing  on CTC 
machine and a l so  show t h e  work "Report" and the  t ime the  
permit  expi res on the  s ignal  l e v e r  blocks o r  markers pro- 
vided. The b lock ing  must no t  be removed u n t i l  the person 
t o  whom the  permit  was issued repo r t s  i n  by name and ad- 
v ises t h a t  the  men and equipment are i n  t he  c lea r .  



I n  CTC t e r r i t o r y ,  where more than one main t r a c k  i s  
i n  serv ice ,  a  Report Clear Track Permit must be issued 
when i t  i s  necessary f o r  On-Track equipment t o  move 
on e i t h e r  o f  main t racks .  TKe movement cannot be made 
on l i ne -up  on ly .  Contro l  opera tor  must p r o t e c t  t he  
movement as prov ided i n  f i r s t  paragraph. 

When the  con t ro l  operator  cannot prov ide f o r  t he  
movement o f  ON-TRACK equipment due t o  a  p rev ious l y  
author ized t r a i n  movement i n  t he  t e r r i t o r y  o r  when 
communication cannot be made w i t h  t he  c o n t r o l  operator ,  
movement on t h e  main t r a c k  may be made i f  the  l i n e u p  
permi ts  movement o r  when p r o t e c t i o n  i s  provided. 

INSTRUCTIONS FOR HANDLING 
CENTRALIZED TRAFFIC CONTROL 

TERRITORY 

T ra in  d ispatchers opera t ing  CTC c o n t r o l  machines 
which have a  graph sheet must, unless otherwise pro- 
vided, en te r  on the  graph sheet t h e  proper i d e n t i f i c a -  
t i o n  o f  each t r a i n  en te r i ng  t he  l i m i t s .  Then connect 
t he  automatic record ing  a t  each swi tch  t o  an inked l i n e  
w i t h  t he  recording a t  t he  nex t  sw i tch  f o r  t he  same t r a i n ,  
making an a d d i t i o n a l  reference t o  t r a i n  i d e n t i f i c a t i o n  
l eav ing  CTC 1  i m i  t s .  

CTC graph sheet must be kep t  l e g i b l e ,  neat, i n  
p rescr ibed form, accurate and adjusted t o  compare w i t h  
standard t ime. A record  must be mainta ined i n  which 
the  t r a i n  d ispatcher  w i l l  record any i r r e g u l a r i t i e s  i n  
the  opera t ion  o f  t he  CTC system, showing date, t ime 
o f  occurrence, and t ime Signal  and/or Maintenance o f  
Way Department n o t i f i e d .  Any i r r e g u l a r i t y  a f f e c t i n g  t h e  
movement o f  t r a i n s  must be prompt ly  repor ted  t o  t he  
superv isor  o f  t he  department a f fec ted .  

I n  des ignat ing  t ime l i m i t s  use t ime o f  day such as: 
8:45 AM u n t i l  10:01 AM. Do n o t  r e f e r  t o  t ime l i m i t s  
as " f o r  45 minutes." 

N 
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When g ran t i ng  verbal  a u t h o r i t y  f o r  movements n o t  au- 
t h o r i z e d  by s i gna l  i n d i c a t i o n s ,  such i n s t r u c t i o n s  must be 
recorded when issued. Where au thor ized  and t h e  d i spa t -  
che r ' s  telephone i s  equipped w i t h  a  tape record ing  device, 
the  i n s t r u c t i o n s  f o r  such movement need n o t  be w r i t t e n .  
Do no t  condone f a i l u r e  t o  repeat  t h e  i n s t r u c t i o n s  by t h e  
employe rece i v i ng  them. 

When au tho r i z i ng  a  t r a i n  t o  pass a  stop i n d i c a t i o n  t h a t  
governs movement over a  dual c o n t r o l  swi tch,  if the  c o n t r o l  
machine i nd i ca tes  t h e  dual c o n t r o l  sw i tch  i s  l i n e d  and 
locked f o r  t h e  r o u t e  t o  be used, member of crew w i l l  be 
advised by c o n t r o l  opera tor  t h a t  i t  i s  n o t  necessary t o  
hand operate t h a t  swi tch.  A u t h o r i t y  t o  pass the  stop i n -  
d i c a t i o n  must n o t  be g iven u n t i l  t r a i n  has stopped. 

I f  the c o n t r o l  machine does n o t  i n d i c a t e  the  dual con- 
t r o l  sw i tch  i s  l i n e d  and locked f o r  t h e  r o u t e  t o  be used, 
member o f  crew must be i n s t r u c t e d  t o  hand operate i t  as 
provided i n Rule 275(A) be fore  proceeding . 

When a  p o r t i o n  o f  t r a c k  i s  o u t  o f  serv ice ,  t he  con- 
t r o l l e d  s igna ls  which govern t h e  use o f  t h e  b lock i n  which 
t h e  obs t ruc t i on  i s  loca ted  must be l e f t  i n  Stop p o s i t i o n  
and b lock ing  provided. 

When switches o r  s i gna l s  cannot be operated due t o  
t r a c k  obs t ruc t i on  o r  o the r  cond i t ions ,  o r  a re  undergoing 
repa i r s ,  con t ro l  opera tor  must p rov ide  b lock ing  and must 
no t  remove blocks u n t i l  advised by t h e  proper a u t h o r i t y .  

I n  CTC t e r r i t o r y ,  when the  main t r a c k  i s  t o  be taken 
o u t  o f  serv ice  between c o n t r o l l e d  switches o f  a  s id ing ,  
switches w i l l  be l i n e d  f o r  s i d i n g  and CTC b lock ing  pro- 
vided. The CTC b lock ing  p r o t e c t i o n  must n o t  be removed 
u n t i l  t he  con t ro l  opera tor  i s  advised by t he  employe i n  
charge t h a t  t h e  t r a c k  i s  back i n  serv ice.  Signal aspects 
must be d isplayed t o  i n d i c a t e  s i d i n g  i s  t o  be used. 



I f  t h e r e  i s  a  sp r i ng  sw i t ch  a t  one end o f  t h e  s i d i n g  
i t  must be l i n e d  f o r  s i d i ng ,  spiked, a  t r a i n  o rde r  must 
be i ssued cover ing,  and t r a c k  f l a g s  p laced be fo re  t r a c k  
i s  taken o u t  of serv ice .  When p r a c t i c a b l e  s i gna l  
aspects w i l l  be d isp layed t o  i n d i c a t e  s i d i n g  i s  t o  be 
used. 

When sa fe  t o  do so, and prov ided  i t  w i l l  n o t  i n t e r -  
f e r e  w i t h  t h e  movement o f  t r a i n s ,  switches and s i gna l s  
may be operated by c o n t r o l  opera to r  on request  o f  s i gna l  
ma in ta iner  o r  maintenance foreman f o r  t e s t  o r  ad jus t -  
ment purposes o r  f o r  movement o f  h e a v i l y  loaded t r a c k  
cars  o r  On-Track equipment. 

Switches must be kep t  i n  normal p o s i t i o n  and t h e  s i g -  
n a l s  a t  s top except  when rou tes  a re  l i n e d  f o r  t h e  im- 
mediate movement o f  trains., ; 

The switches and s i gna l s  must be l i n e d  s u f f i c i e n t l y  
N i n  advance t o  avo id  delay t o  approaching t r a i n  and must 

be res to red  t o  normal p o s i t i o n  immediately a f t e r  t h e  
t r a i n  has passed over  t h e  swi tch.  

Do n o t  change o r  cancel t h e  i n d i c a t i o n  o f  a  s igna l  
o r  a t t e m p t  . to change t h e  p o s i t i o n  of a  c o n t r o l l e d  sw i t ch  
a f t e r  a  r o u t e  i s  es tab l i shed and a  t r a i n  i s  approaching. 
Th is  would cause t he  s i gna l  aspect t o  change immediately 
f o r  t h e  t r a i n ,  c r e a t i n g  a  hazardous s i t u a t i o n .  There 
i s  a l so  a  hazard i nvo l ved  i n  making such a  change f o r  
motor c a r  opera to rs  as w e l l  as t r a i n  movements. No 
a c t i o n  t o  change p o s i t i o n  o f  a  sw i t ch  should be attemp- 
t e d  w h i l e  any p a r t  o f  t he  t r a i n  i s  passing over  t h a t  
swi tch.  

When a  t r a i n  i s  t o  be admi t ted  t o  an occupied s i d i ng ,  
engineer o f  such t r a i n  must be advised be fo re  en te r i ng  
s i d i ng ,  t r a i n  on s i d i n g  must be advised when poss ib l e  t o  
do so. When two opposing t r a i n s  a re  t o  be admit ted t o  
t h e  same s i d i n  ? , t h e  engineers of both t r a i n s  must be ad- 
v ised  of t h i s  a c t  be fo re  en te r i ng  s i d i ng .  

When s e t t i n g  up a  meet between two opposing t r a i n s ,  do 
no t  be t oo  has ty  t o  l i n e  t h e  sw i t ch  and s i gna l  f o r  one o f  
t h e  t r a i n s  t o  take  s i d i n g  f o r  t h e  o the r .  Time w i l l  be 
saved and a  much b e t t e r  meet accomplished i f ,  when p r a c t i -  
cable, t h e  f i r s t  t r a i n  t o  a r r i v e  a t  t h a t  s t a t i o n  t a k e s  
s id ing .  

A  t r a i n  o rder  meet (Form S-A) must n o t  be used t o  
advance a  t r a i n  t o  t h e  beginning of CTC t e r r i t o r y .  Use 
t ime o r  r i g h t  o f  t r a c k  t r a i n  orders.  

It i s  pe rm iss ib l e  f o r  t h e  t r a i n  d ispa tcher  t o  move a  
t r a i n  t o  t h e  beginning CTC t e r r i t o r y  by use o f  Form D-R, 
Form S-C o r  Form E o rde r  (whichever i s  necessary) w i t hou t  
g i v i n g  a  copy o f  such o rde r  t o  t h e  t r a i n  being r e s t r i c t e d  
when comun ica t i ons  w i t h  t h a t  t r a i n  a r e  n o t  ava i l ab le .  
Before i s s u i n g  such an o rder ,  t h e  s i gna l s  governing 
movement l e a v i n g  CTC ( t h e  p o i n t  where t h e  t r a i n  i s  being 
Res t r i c t ed )  must be p laced i n  Stop p o s i t i o n  and blocked. 
B lock ing  must n o t  be removed u n t i l  i t  has been d e f i n i t e l y  
determined t h e  t r a i n  advanced has a r r i v e d  i n  CTC t e r r i t o r y  
o r  t h e  t ime o f  t he  Form E o rde r  has expi red.  

* B u r l i n g t o n  N o r t h e r n ,  T r a i n  D i s p a t c h e r s  
Manua l  ; J a n u a r y  1, 1 9 7 1 .  



MOVEMENT OF TRAINS AND 
ENGINES UNDER CENTRALIZED 

TRAFFIC UONTROL SYSTEM (CTC)* 

265. On po r t i ons  o f  t he  r a i l r o a d ,  and on desig- 
nated t r acks  so s p e c i f i e d  i n  t h e  t imetab le ,  t r a i n s  
and engines w i l l  be governed by Automatic Sig-  
na l s  and I n te r l ock ing ,  which w i l l  c o n s t i t u t e  a  
Central  i z e d  T r a f f i c  Contro l  System (CTC) un- 
der  t he  d i r e c t i o n  of a  designated opera to r  and 
w i l l  supersede s u p e r i o r i t y  o f  t r a i n s  from both 
d i r e c t i o n s .  

Except as a f fec ted  by CTC ru les ,  a l l  Operat- 
i n g  Rules, Automatic Block Signal  System 
Rules, I n t e r l o c k i n g  Rules, and Automatic Cab 
I n d i c a t o r  Rules remain i n  force and govern 
where they apply. 

265a. Mcvement o f  t r a i n s  and engines w i l l  be 
superv ised by t he  t r a i n  d ispatcher ,  who may a lso  
operate CTC c o n t r o l  machine. 

OPERATOR 

266. A  t r a i n  o r  engine may be g iven  exc lus i ve  
occupancy o f  a  t r a c k ,  and when 
i s  given, t he  opera to r  must: - 

such permiss ion 

(a )  N o t i f y  trainman as t o  t he  c l ock  t ime du r i ng  
which t r a i n  o r  engine may occupy t he  main 
t r a c k  and designate working l i m i t s .  Th is  
a u t h o r i z a t i o n  must be repeated by t h e  t r a i n -  
man t o  t h e  operator ,  and s t a t e  h i s  name. 
The t ime l i m i t  may be extended on request  
o f  t ra inman i f  cond i t i ons  permi t .  

( b )  Place i n  "STOP" p o s i t i o n  c o n t r o l  machine 
l eve rs  f o r  a1 1  s i gna l s  governing movements 

K 
, 

over  t h e  designated work ing l i m i t s  and a t t a c h  l e v e r  
markers t o  a1 1  such s i gna l  levers .  

( c )  While l e v e r  markers a re  attached, s i gna l  must n o t  be 
c leared  f o r  any movement i n t o  t he  work ing l i m i t s .  

( d )  Record, on reco rd  sheet, engine number; t ime and 
working l i m i t s  granted; name o f  employe repeat ing  
t he  au tho r i za t i on ;  the  t ime  when exc lus i ve  occupancy 
permission i s  re1  eased. 

267. When trainman r e p o r t s  having f i n i s h e d  us ing  a  
hand-operated sw i t ch  and t h a t  sw i t ch  i s  c losed and locked 
o r  when trainman r e p o r t s  having f i n i s h e d  us ing  a  dual 
c o n t r o l  sw i tch  and t h a t  t h e  s e l e c t o r  l e v e l  has been re -  
s to red  t o  t h e  "power" o r  sw i tch  machine p o s i t i o n  and i s  
locked, t he  l e v e r  markers on t h e  c o n t r o l  l e v e r s  must be 
removed and t ime work i s  completed o r  main t r a c k  i s  
c leared  must be entered on reco rd  sheet. 

268. Permission t o  unlock t h e  e l e c t r i c  l o c k  on hand- 
operated sw i tch  must n o t  be g iven  i n  advance of t ime 
swi tch  i s  t o  be used unless abso lu te l y  necessary, i n  
which event opera to r  must i s sue  necessary i n s t r u c t i o n s  
governing use of same. 

269. I n  case o f  s i gna l  f a i l u r e ,  o r  i n  emergency, 
opera to r  may v e r b a l l y  au thor ize  a  t r a i n  o r  engine t o  pass 
a  "s top"  s i gna l ,  sub jec t  on a  neu t ra l  t r a c k  t o  p rov i s i ons  
i n  Rule 270, and must: - 

(a )  Secure in fo rmat ion  t h a t  p o i n t s  o f  dual c o n t r o l  
switches a re  i n  proper  p o s i t i o n  and safe f o r  
movement. 



(b)  Check the permits issued t o  t ra ins  o r  engines 
granting permission to  hand-operate dual control 
switch, and those permitting exclusive occu- 
pancy of main track to  determine whether a con- 
f l i c t i n g  movement i s  involved, and i f  so,  
protect i t .  

( c )  Make record of the signal number and t ra in  or  
engine number, give authorization f o r  moue di-  
rec t ly  t o  a member of the crew of the  t ra in  o r  
engine concerned, advising him tha t  authority i s  
given t o  move a t  res t r i c ted  speed t o  the next 
s ignal ,  checking a l l  intervening switches as t o  
t h e i r  position before passing over them, have 
authorization repeated by him, and record his 
name. 

270. Except when permitting an engine t o  return 
to  i t s  t r a in ,  a swi tcher o r  helper engine t o  go onto 
a t r a in ,  o r  some such short ,  local move, when con- 
di t ions  are fu l ly  known, and the move to be made i s  
a1 ready fu l ly  protected, operator must not authorize 
a t r a in  or engine t o  pass a home interlocking signal 
displaying "stop" indication when tha t  signal governs 
movements on a neutral track until  : 

( a )  Ever.y t r a in  and engine moving in  the opposite 
direction on any track within the t e r r i t o ry  
controlled by the signal in question shall have 
passed one "O.S." point where i t s  position, 
both as t o  location and track occupied, can be 
checked on the indicator board. In the case of 
a t r a in  o r  engine working between "O.S." points, 
personal check with conductor o r  engineman on 
telephone to  es tabl ish i t s  position will cover. 

(b)  Conditions have been fu l l y  explained t o  the 
Chief Dispatcher o r  Assistant Chief Dispatcher 
on duty, and he has authorized the move. Rule 
269(c) applies. 

Boston and Maine Railraed; Rules fo r  the 
Government of the Operations Department; 
October 29, 1961. 



APPENDIX P 
RADIO OPERATION 



Rules Governing Radio Operat ion 

B e c a u s e  r a d i o  i s  w ide l y  used today and w i l l  con t inue  t o  ga in  increased 

usage as r a i l  r oad  companies modernize t h e i r  systems, t h e  use o f  r a d i o  

equipment as a d i r e c t  a i d  t o  t he  t r a i n  d ispa tch  opera t ion  i s  ve ry  s i g n i f i c a n t .  

Examples o f  r u l e s  r e l a t i n g  t o  r a d i o  operat ion,  as p rescr ibed  by t h e  Boston 

and Maine Ra i l  road, a r e  prov ided here in.  These requirements appear t o  be 

ve ry  l i m i t e d  i n  t h e i r  content;  however, i t  i s  noted t h a t  t h e  p rov i s i ons  o f  

appl i c a b l  e FCC r u l e s  a r e  c i t e d  as b ind ing  on r a i l  road personnel . Unfor tuna te ly ,  

conformance i s  l a x ,  poss ib l y  due t o  t h e  f a c t  t h a t  copies o f  t he  FCC r u l e s  a r e  

n o t  r e a d i l y  ava i l ab le .  



RAILROAD RADIO 
GENERAL AND OPERATIONAL RULES 

GENERAL 
The following rules and requirements cover use of rai 1 - 
road radio systems and govern employees using such sys- 
tems. 

A. Definition: A Rai 1 road Radio Communication 
System is one employing radio for the transmission of 
intell igence between moving equipment, between moving 
equipment and a fixed point, or between fixed points. 

B. Radio communication systems are under the juris-
diction of the Federal Communications Commission. The 
Railroad Company and its employees are governed by the 
Commission$$ Operational Rules. Violation is a federal 
offense. 

OPERATIONAL RULES 

400. A1 1 employees, except those specifically ,auth-
orized to do so, are prohibited from making any adjust-
ments to a railroad radio set. Employees so authorized
must carry their FCC operator 1 icense or verification 
card when on duty. If it appears that a radio trans- 
mitter is not operating properly it should be promptly 
reported as prescri bed by carrier ' s instructions. 

401. No employee shall knowingly transmit any 
false distress communication, any unnecessary, ir- 
relevant or unidentified communication, nor utter any 
obscene, indecent, or profane 1 anguage via radio. 

402. Before transmitting an employee operating a 
radio transmitting set shall listen a sufficient in- 
terval to be sure that the circuit is not already in 
use, particularly for distress traffic. 

 

 
 
 

403. A distress call will be preceded by the word 
"Emergency" repeated three times. Such calls shall be used 
only to cover initial reports of derailments, storms, wash- 
outs, fires, obstructions to tracks, or other matters which 
would cause serious delay to traffic, damage to property, 
injury to employees or the traveling public, and shall con- 
tain as complete information thereon as possible. All 
employees shall give absolute priority to comnunications 
unti 1 there is assurance that no interference wi 1 1  result 
to the station in distress. 

404. Any employee shall permit inspection of the radio 
equipment in his charge and a1 1 FCC documents pertaining 
thereto, by a duly accredited representative of the Fed- 
eral Communications Commission at any reasonable time. 

405. Employees shall identify the radio station from 
which they are calling by prefacing their call with the 
name of the rail road and the train number, engine number, 
caboose number or by such other name as is commonly 
used by employees to identify a fixed point or mobile unit. 

406. Employees in other than train and yard service, 
transmitting or receiving comnuni cations by radio must 
state name, occupation and location before commencing 
conversation. Employees must insure being in comunication 
with proper persons and must not take action until 
certain that all conversation has been heard, understood, 
finished and acknowledged. 

407. In certain cases at crossings, junctions or par- 
alleling tracks of the same or other rail road, interference 



may develop. I n  such cases especial care i n  making 
i d e n t i f i c a t i o n  s h a l l  be used and the  employees con- 
cerned s h a l l  cooperate i n  handl ing t h e i r  business by 
a1 t e r n a t i n g  c a l l  s  and being as b r i e f  as possib le.  

408. I f  any communication from a  s t a t i o n  o ther  
than another r a i  1  road rad io  s t a t i o n  i n te r fe res  w i t h  
Rai l  road Radio serv ice  the  r a i l r o a d  employee w i l l  ee- 
deavor t o  ascer ta in  t h e  i d e n t i t y  of such s t a t i o n  and 
repo r t  t h e  occurrence as soon as poss ib le  through 
author ized channels, t o  the) , g i v i n g  the  
exact time, nature o f  the  comn~nicat ion  and i d e n t i t y  o f  
the  s ta t i on ,  i f  possible. 

I n t e r n a t i o n a l l y ,  t h e  word "Mayday" ind ica tes  a  
d i s t ress  message, the  word "Pan," an urgent message 
and the word "Security," a  safety message. Rai l road 
employees may hear such messages sent by a i r c r a f t  or ,  
i n  coastal  areas, r e p o r t  them imnediate ly through 
author ized channels t o  the  designated r a i  1  road o f f i  c ia1 
i n  add i t i on  t o  tak ing  such appropr iate a c t i o n  t o  re-  
l i e v e  the  d i s t ress  as may be possib le.  

Any employee rece iv ing  i n q u i r y  concerning any v io -  
l a t i o n  s h a l l  answer w i t h i n  24 hours a f t e r  r e c e i p t  of 
no t ice .  

409. When rdd io  i s  used t o  d i r e c t  movement o f  t r a i n  
o r  engine, f a i l u r e  t o  mainta in comnunication w i t h  
employee d i r e c t i n g  the  movement wi 11 requ i re  t h e  
movement t o  be stopped immediately. Fut ther  move- 
ment must no t  be made u n t i l  comnunication has been 
establ ished. 
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