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Subpart A - G e n e r a l 

§213.1 Scope of p a r t . 

(a ) T h i s p a r t p r e s c r i b e s minimum r e q u i r e m e n t s 
and l i m i t s f o r c o n t r o l o f the c o n d i t i o n of t r a c k s , 
owned o r l e a s e d , t h a t a r e m a i n t a i n e d by the 
Penn C e n t r a l T r a n s p o r t a t i o n Company. 

(b) These r e q u i r e m e n t s and l i m i t s a p p l y where one 
o f the d e s c r i b e d t r a c k c o n d i t i o n s i s found t o e x i s t 
a t a s i n g l e l o c a t i o n . Where a c o mbination o f two 
o r more o f t h e s e c o n d i t i o n s i s found t o e x i s t a t the 
same l o c a t i o n , even though none a r e i n d i v i d u a l l y 
beyond t h e p r e s c r i b e d l i m i t s , judginent must be used 
t o determine the e x t e n t t o w h i c h such combinations 
may be p e r m i t t e d t o e x i s t , and a c t i o n t o be t a k e n . 

§213.3 A p p l i c a t i o n . 
(a) E x c e p t as p r o v i d e d i n p a r a g r a p h (b) o f t h i s 

s e c t i o n , t h i s p a r t a p p l i e s t o a l l t r a c k s m a i n t a i n e d 
by the Penn C e n t r a l T r a n s p o r t a t i o n Company. 

(b) T h i s p a r t does not a p p l y t o t r a c k s : 
(1) L o c a t e d i n s i d e i n d u s t r i a l i n s t a l l a t i o n s 

w hich a r e not used by the r a i l r o a d a s p a r t o f i t s 
o p e r a t i n g f a c i l i t i e s ; o r 

(2) Used e x c l u s i v e l y f o r r a p i d t r a n s i t , 
commuter, o r o t h e r s h o r t - h a u l p a s s e n g e r s e r v i c e 
i n a m e t r o p o l i t a n o r suburban a r e a . 

§213.5 R e s p o n s i b i l i t y . 

(a ) When i t i s known by t r a c k s u p e r v i s i o n , o r 
t r a c k s u p e r v i s i o n has r e s p o n s i b l e n o t i c e , t h a t 
a t r a c k does not comply w i t h the r e q u i r e m e n t s 
o f t h i s p a r t , the f o l l o w i n g a c t i o n must be t a k e n : 

(1) Reduce the o p e r a t i n g speed t o w i t h i n 
a range f o r w h i c h the t r a c k does comply; o r 

(2) R e p a i r o r improve the t r a c k ; o r 
(3) P l a c e the t r a c k out of s e r v i c e . 

§213.6 P r o t e c t i o n . 

(a) P r o t e c t i o n s h a l l be p r o v i d e d f o r any t r a c k 
t h a t i s c o n s i d e r e d not s a t i s f a c t o r y f o r the passaqe 
o f t r a i n s a t the maximum speed p e r m i t t e d , i n c l u d i n g 
p l a c i n g an a p p r o p r i a t e temporary speed r e s t r i c t i o n 
and n o t i f i c a t i o n o f t h e B l o c k S t a t i o n and/or 
T r a i n D i s p a t c h e r . 

(b) P o r t i o n s o f t r a c k s on w h i c h temporary speed 
r e s t r i c t i o n s have been p l a c e d a r e t o be marked 
by p l a c i n g Approach Speed, Speed L i m i t , and 
Resume Speed s i g n s t o the r i g h t of each t r a c k f o r 
b oth d i r e c t i o n s of t r a f f i c , as f o l l o w s : 

(1) The g e n e r a l arranoement, d e t a i l s o f 
c o n s t r u c t i o n and assembly, h e i g h t and d i s t a n c e 
from the t r a c k , o f s i g n s s h a l l be as shown on 
P l a n 78404-( ) . 

(2) The r e l a t i v e p o s i t i o n s f o r placement o f s i g n s 
a r e shown on diagram appended to t h i s p a r t . 



( 3 ) S i g n s a r e t o be p l a c e d so as t o g i v e t h e 
g r e a t e s t p r a c t i c a l u n o b s t r u c t e d v i e w , c o n s i d e r i n g 
a l i n e r a e n t and o t h e r l o c a l p h y s i c a l c o n d i t i o n s . 
R e f l e c t i n g s u r f a c e s o f s i g n s must be k e p t c l e a n 
t o p r e s e r v e t h e i r r e f l e c t i n g a b i l i t y . 

( 4 ) Speed L i m i t and Resume Speed s i g n s a r e t o be 
p l a c e d w i t h t h e Speed L i m i t s i g n a t the p o i n t where 
the a c t u a l r e s t r i c t i o n b e g i n s and t h e Resume Speed 
s i g n a t the p o i n t where i t ends. 

( 5 ) Approach Speed s i g n s w i t h numerals i n d i c a t i n g 
the r e s t r i c t e d speed a r e t o be p l a c e d f a r enough 
ahead o f the Speed L i m i t s i g n s , i n t h e d i r e c t i o n 
from which t r a i n s a r e a p p r o a c h i n g , t o p e r m i t t r a i n s 
t o reduce from normal speed t o the speed p e r m i t t e d 
by the r e s t r i c t i o n o r t o s t o p , b ut not l e s s t h a n 
the d i s t a n c e s shown i n the f o l l o w i n g t a b l e f o r 
pass e n g e r t r a i n s and f r e i g h t t r a i n s on l e v e l o r 
a s c e n d i n g g r a d e s . F o r descending grades t he 
d i s t a n c e s i n the t a b l e s h o u l d be i n c r e a s e d by the 
amounts shown i n p a r a g r a p h ( b ) ( 6 ) o f t h i s s e c t i o n . 

D i s t a n c e s From Approach Speed S i g n s 
To Speed L i m i t S i g n s And Stop S i g n s 

Speed - M.P.H. D i s t a n c e between s i g n s - f e e t 
Reduced ( L e v e l o r a s c e n d i n g g r a d e s ) 

From To P a s s e n g e r F r e i g h t 
1 0 0 9 0 1 , 6 0 0 . 

8 0 3 , 0 0 0 . 

7 0 4 , 3 0 0 . 
I I 

6 0 5 , 4 0 0 . 

M 
5 0 6 , 3 0 0 . 

" 4 0 7 , 0 0 0 . 
•1 

3 0 7 , 6 0 0 . 

n 
2 0 8 , 0 0 0 . 

" 1 0 8 , 3 0 0 . 
I I Stop 8 , 8 0 0 . 

9 0 8 0 1 , 4 0 0 . 
I I 

7 0 2 , 6 0 0 . 

6 0 3 , 7 0 0 . 

5 0 4 , 6 0 0 . 
tt 

4 0 5 , 4 0 0 . 

" 3 0 6 , 0 0 0 . 

•1 
2 0 6 , 4 0 0 . 

I I 
1 0 6 , 6 0 0 . 

H Stop 7 , 1 0 0 . 

8 0 7 0 1 , 3 0 0 . 

" 6 0 2 , 3 0 0 . 

5 0 3 , 2 0 0 . 

ft 
4 0 4 , 0 0 0 . 

H 
3 0 4 , 5 0 0 . 

n 
2 0 5 , 0 0 0 . 

" 1 0 5 , 2 0 0 . 
I I Stop 5 , 7 0 0 . 

7 0 6 0 1 , 1 0 0 . 3 , 2 0 0 . 
11 

5 0 2 , 0 0 0 . 6 , 0 0 0 . 

11 
4 0 2 , 7 0 0 . 8 , 2 0 0 . 

" 3 0 3 , 3 0 0 . 1 0 , 0 0 0 . 

2 0 3 , 7 0 0 . 1 1 , 2 0 0 . 

1 0 4 , 0 0 0 . 1 2 , 0 0 0 . 

" Stop 4 , 5 0 0 . 1 2 , 5 0 0 . 



Speed - M.P.H. D i s t a n c e between s i g n s - f e e t 
Reduced ( L e v e l o r a s c e n d i n g g r a d e s ) 

From To P a s s e n g e r F r e i g h t 
6 0 5 0 1 , 0 0 0 . 3 , 2 0 0 . 

M 
4 0 1 , 7 0 0 . 5 , 8 0 0 . 

If 
3 0 2 , 3 0 0 . 7 , 9 0 0 . 

N 
2 0 2 , 7 0 0 . 9 , 4 0 0 . 

M 
1 0 3 , 0 0 0 . 1 0 , 3 0 0 . 

n Stop 3 , 5 0 0 . 1 0 , 8 0 0 . 

5 0 4 0 8 0 0 . 2 , 7 0 0 . 

N 
3 0 1 , 4 0 0 . 4 , 7 0 0 . 

tt 
2 0 1 , 8 0 0 . 6 , 2 0 0 . 

ii 
1 0 2 , 2 0 0 . 7 , 1 0 0 . 

•• Stop 2 , 7 0 0 . 7 , 6 0 0 . 

4 0 3 0 6 0 0 . 2 , 1 0 0 . 
I I 

2 0 1 , 1 0 0 . 3 , 5 0 0 . 
n 

1 0 1 , 5 0 0 . 4 , 5 0 0 . 
I I Stop 2 , 0 0 0 . 5 , 0 0 0 . 

3 0 2 0 5 0 0 . 1 , 5 0 0 . 
M 

1 0 9 0 0 . 2 , 4 0 0 . 
If Stop 1 , 4 0 0 . 2 , 9 0 0 . 

2 0 1 0 4 0 0 . 9 0 0 . 
II Stop 9 0 0 . 1 , 4 0 0 . 

1 0 Stop 5 0 0 . 7 0 0 . 

( 6 ) To determine t he d i s t a n c e between Approach 
Speed s i g n s and Speed L i m i t o r Stop s i g n s f o r 
desc e n d i n g g r a d e s , t he a p p r o p r i a t e d i s t a n c e from 
the t a b l e above s h o u l d be i n c r e a s e d , as f o l l o w s : 

Grades I n c r e a s e Grades I n c r e a s e 
L e v e l t o 0 . 1 0 % - None' 1 . 3 4 % t o 1 . 5 0 % m 6 0 % 

0 . 1 1 % t o 0 . 3 6 % m 1 0 % 1 . 5 1 % t o 1 . 6 4 % - 7 0 % 

0 . 3 7 % t o 0 . 6 6 % m 2 0 % 1 . 6 5 % t o 1 . 7 8 % - 8 0 % 

0 . 6 7 % t o 0 . 9 2 % — 3 0 % 1 . 7 9 % t o 1 . 9 0 % = 9 0 % 

0 . 9 3 % t o 1 . 1 4 % - 4 0 % 1 . 9 1 % t o 2 . 0 0 % as 1 0 0 % 

1 . 1 5 % t o 1 . 3 3 % 5 0 % 2 . 0 1 % t o 2 . 1 0 % • 1 1 0 % 

§ 2 1 3 . 7 D e s i g n a t i o n o f pe r s o n s t o s u p e r v i s e c e r t a i n 
maintenance and r e n e w a l s , and i n s p e c t t r a c k . 

(a) Competent p e r s o n s s h a l l be d e s i g n a t e d t o 
s u p e r v i s e maintenance, r e s t o r a t i o n s , and r e n e w a l s 
o f t r a c k under t r a f f i c c o n d i t i o n s . 

( 1 ) E a c h p e r s o n d e s i g n a t e d must have a t l e a s t : 
( i ) One ( 1 ) y e a r o f s u p e r v i s o r y e x p e r i e n c e 

i n r a i l r o a d t r a c k maintenance; o r 
( i i ) A combination o f s u p e r v i s o r y e x p e r i e n c e 

i n t r a c k maintenance and t r a i n i n g from a c o u r s e i n 
t r a c k maintenance, p r e s c r i b e d by t h e r a i l r o a d ; o r 

( i i i ) A combination o f s u p e r v i s o r y e x p e r i e n c e i n 
t r a c k maintenance and t r a i n i n g from a c o l l e g e l e v e l 
e d u c a t i o n a l program r e l a t e d t o t r a c k maintenance. 

( 2 ) E a c h p e r s o n d e s i g n a t e d must have demonstrated 
t o t h e r a i l r o a d t h a t he: 



( i ) Knows and u n d e r s t a n d s t h e r e q u i r e m e n t s 
o f t h i s p a r t ; 

( i i ) Can d e t e c t d e v i a t i o n s from t h o s e 
r e q u i r e m e n t s ; and 

( i i i ) Can p r e s c r i b e a p p r o p r i a t e 
r e m e d i a l a c t i o n t o c o r r e c t o r s a f e l y compensate 
f o r t h o s e d e v i a t i o n s . 

(3) P e r s o n s d e s i g n a t e d t o s u p e r v i s e maintenance, 
r e s t o r a t i o n s , and r e n e w a l s o f t r a c k have a u t h o r i t y 
t o p r e s c r i b e r e m e d i a l a c t i o n s t o c o r r e c t o r 
s a f e l y compensate f o r d e v i a t i o n s from the 
r e q u i r e m e n t s o f t h i s p a r t . 

(b) Competent p e r s o n s s h a l l be d e s i g n a t e d t o 
i n s p e c t t r a c k f o r d e f e c t s . 

(1) E a c h p e r s o n d e s i g n a t e d must have a t l e a s t : 
( i ) One (1) y e a r o f e x p e r i e n c e i n 

r a i l r o a d t r a c k i n s p e c t i o n ; o r 
( i i ) A combination o f e x p e r i e n c e 

i n t r a c k i n s p e c t i o n and t r a i n i n g from a course i n 
t r a c k i n s p e c t i o n , p r e s c r i b e d by t h e r a i l r o a d ; o r 

( i i i ) A c ombination o f e x p e r i e n c e i n 
t r a c k i n s p e c t i o n and t r a i n i n g from a c o l l e g e l e v e l 
e d u c a t i o n a l program r e l a t e d t o t r a c k i n s p e c t i o n . 

(2) E a c h p e r s o n d e s i g n a t e d must have demonstrated 
t o t h e r a i l r o a d t h a t he: 

( i ) Knows and u n d e r s t a n d s t h e r e q u i r e m e n t s 
o f t h i s p a r t ; 

( i i ) Can d e t e c t d e v i a t i o n s from t h o s e 
r e q u i r e m e n t s ; and 

( i i i ) Can p r e s c r i b e a p p r o p r i a t e r e m e d i a l a c t i o n 
t o c o r r e c t o r s a f e l y compensate f o r t h o s e 
d e v i a t i o n s . 

(3) P e r s o n s d e s i g n a t e d t o i n s p e c t t r a c k f o r 
d e f e c t s have a u t h o r i t y t o p r e s c r i b e r e m e d i a l 
a c t i o n s t o c o r r e c t o r s a f e l y compensate f o r 
d e v i a t i o n s from t h e r e q u i r e m e n t s o f t h i s p a r t , 
pending r e v i e w by a p e r s o n d e s i g n a t e d under 
p a r a g r a p h ( a ) o f t h i s s e c t i o n . 

( c ) With r e s p e c t t o d e s i g n a t i o n s under p a r a g r a p h s 
( a ) and (b) o f t h i s s e c t i o n , w r i t t e n r e c o r d s must 
be m a i n t a i n e d o f : 

( 1 ) E a c h d e s i g n a t i o n i n e f f e c t ; 
(2) The b a s i s f o r e a c h d e s i g n a t i o n ; and 
(3) T r a c k i n s p e c t i o n s made by d e s i g n a t e d p e r s o n s 

a s r e q u i r e d by §213.241. 
These r e c o r d s must be k e p t a v a i l a b l e f o r 

i n s p e c t i o n o r c o p y i n g by 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 o r d u r i n g r e g u l a r b u s i n e s s h o u r s . 

(d) A p e r s o n d e s i g n a t e d under p a r a g r a p h s ( a ) o r 
(b) o f t h i s s e c t i o n s h a l l be g i v e n a s t a n d a r d 
q u a l i f i c a t i o n c a r d and c a r r y t h e c a r d on h i s p e r s o n 
w h i l e on d u t y . 



§213.9 C l a s s e s o f t r a c k : O p e r a t i n g speed l i m i t s . 

(a) Maximum a l l o w a b l e o p e r a t i n g speeds f o r 
d e s i g n a t e d c l a s s e s o f t r a c k a r e : 

Over t r a c k t h a t 
meets a l l o f 

the r e q u i r e m e n t s 
p r e s c r i b e d i n 
t h i s p a r t f o r : 

The maximum a l l o w a b l e 
o p e r a t i n g speed i n 
m i l e s p e r hour i s : 
F r e i g h t P a s s e n g e r 
t r a i n s t r a i n s 

C l a s s 1 t r a c k 10 15 
C l a s s 2 t r a c k 25 30 
C l a s s 3 t r a c k 40 60 
C l a s s 4 t r a c k 60 80 
C l a s s 5 t r a c k 70 90 
C l a s s 6 t r a c k 70 100 

(b) I f a segment o f t r a c k does not meet a l l o f 
the r e q u i r e m e n t s f o r i t s i n t e n d e d c l a s s , i t i s 
r e c l a s s i f i e d t o the n e x t l o w e s t c l a s s o f t r a c k f o r 
w h i c h i t does meet a l l o f the r e q u i r e m e n t s o f t h i s 
p a r t . However, i f i t does not a t l e a s t meet the 
r e q u i r e m e n t s f o r c l a s s 1 t r a c k , no o p e r a t i o n s may 
be conducted o v e r t h a t segment e x c e p t as p r o v i d e d 
i n §213.11. 

( c ) Maximum o p e r a t i n g speed must not exceed 100 
m.p.h., u n l e s s s p e c i a l a u t h o r i t y has been g r a n t e d 
by the C h i e f E n g i n e e r M.W., who w i l l a r r a n g e f o r 
a p p r o v a l 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 o r 
f o r speeds i n e x c e s s 'of 110 m.p.h. 

§213.11 R e s t o r a t i o n or r e n e w a l o f t r a c k under 
t r a f f i c c o n d i t i o n s . 

I f , d u r i n g a p e r i o d o f r e s t o r a t i o n o r r e n e w a l , 
t r a c k i s under t r a f f i c c o n d i t i o n s and does not meet 
a l l o f the r e q u i r e m e n t s p r e s c r i b e d i n t h i s p a r t , 
the work and o p e r a t i o n s on the t r a c k must be under 
the c o n t i n u o u s s u p e r v i s i o n o f a p e r s o n d e s i g n a t e d 
under §213.7(a). 

§213.13 Measuring t r a c k not under l o a d . 

When t r a c k , not under l o a d , i s measured t o 
d etermine compliance w i t h the r e q u i r e m e n t s o f 
t h i s p a r t and r a i l movement under l o a d i s a p p a r e n t , 
t h a t a p p a rent amount of r a i l movement must be 
added t o the measurements t a k e n . 

§213.15 C i v i l p e n a l t y . 
(a) I f any r e q u i r e m e n t p r e s c r i b e d i n t h i s p a r t 

i s v i o l a t e d , the r a i l r o a d may be s u b j e c t t o a 
c i v i l p e n a l t y by the 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 o r 
o f a t l e a s t $250 but not more tha n $2,500. 

(b) F o r the purpose o f t h i s s e c t i o n , each day 
a v i o l a t i o n p e r s i s t s i s t r e a t e d as a 
s e p a r a t e o f f e n s e . 



Subpart B - Roadbed 

§213.31 Scope. 

T h i s subpart p r e s c r i b e s requirements f o r roadbed 
and areas immediately a d j a c e n t to roadbed. 

§213.33 Drainage. 

Each drainage f a c i l i t y under or immediately a d j a ­
cent to the roadbed must be kept s u f f i c i e n t l y f r e e 
of o b s t r u c t i o n s to accommodate expected water flow 
f o r the area concerned. 

§213.37 Vegetation. 

Vegetation on r a i l r o a d property which i s on or 
immediately a d j a c e n t to roadbed must be c o n t r o l l e d 
so t h a t i t does not: 

(a) Become a f i r e hazard to t r a c k - c a r r y i n g 
s t r u c t u r e s ; 

(b) Obstruct v i s i b i l i t y o f r a i l r o a d s igns and 
s i g n a l s ; 

(c) I n t e r f e r e with r a i l r o a d employees performing 
normal t r a c k s i d e d u t i e s ; 

(d) Prevent proper f u n c t i o n i n g of s i g n a l and 
communication l i n e s ; 

(e) Prevent r a i l r o a d employees from v i s u a l l y 
i n s p e c t i n g moving equipment from t h e i r normal duty 
s t a t i o n s . 



Subpart C - T r a c k Geometry 

§213.51 Scope. 

T h i s s u b p a r t p r e s c r i b e s r e q u i r e m e n t s f o r t h e gage, 
a l i n e m e n t , and s u r f a c e o f t r a c k , and the e l e v a t i o n 
and speed l i m i t s on c u r v e s . 

§213.53 Gage. 
(a ) Gage i s measured between t h e heads o f r a i l s a t 

r i g h t a n g l e s t o the r a i l s i n a p l a n e f i v e - e i g h t h s 
o f an i n c h ( 5 / 8 " ) below the top o f the r a i l head. 

(b) The gage o f t r a c k must not be l e s s t h a n 
4 - f t . 8 - i n . , on e i t h e r t a n g e n t s o r c u r v e s , 
r e g a r d l e s s o f the c l a s s o f t r a c k . 

( c ) The gage o f t r a c k must n ot be more t h a n 
t h a t p r e s c r i b e d i n t h e f o l l o w i n g t a b l e : 

C l a s s 
o f 

t r a c k 

Maximum 
speed 
(mph) 
F - P 

Tangent 
t r a c k 

Curved 
t r a c k 

1 10-15 4 9-3/4" 4 ' 9-3/4" 
2 25-30 4 9-1/2" 4 • 9-3/4" 
3 40-60 4 9-1/2" 4 • 9-3/4" 

4 60-80 4 9-1/4" 4 • 9-1/2" 
5 70-90 4 9" 4 • 9-1/2" 
6 70-100 4 8-3/4" 4 1 q 11 

§213.55 A l i n e m e n t . 
Alinement may not d e v i a t e from u n i f o r m i t y more 

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

Tangent t r a c k Curved t r a c k 

C l a s s 
o f 

t r a c k 

Maximum 
speed 
(mph) 
F - P 

The d e v i a t i o n 
o f t h e mid-
o f f s e t from 
6 2 - f o o t l i n e 1 

may not be 
more t h a n : 

The d e v i a t i o n 
o f t h e mid-
o r d i n a t e from 
6 2 - f o o t c h o r d 2 

may not be 
more t h a n : 

1 10-15 5" 5" 
2 25-30 3" 3" 
3 40-60 1-3/4" 1-3/4" 
4 60-80 1-1/2" 1-1/2" 
5 70-90 3/4" 5/8" 
6 70-100 1/2" 3/8" 

The ends o f t h e l i n e must be a t p o i n t s on 
the gage s i d e o f the l i n e r a i l , f i v e - e i g h t h s o f 
an i n c h ( 5 / 8 " ) below the top o f t h e r a i l head. 
E i t h e r r a i l may be used a s t h e l i n e r a i l , however, 
the same r a i l must be used f o r t h e f u l l l e n g t h o f 
t h a t t a n g e n t i a l segment o f t r a c k . 

2 The ends o f the chord must be a t p o i n t s on 
the gage s i d e o f t h e o u t e r r a i l , f i v e - e i g h t h s o f 
an i n c h ( 5 / 8 " ) below t h e top o f t h e r a i l head. 



§213.57 C u r v e s : E l e v a t i o n and speed l i m i t s . 

( a ) The o u t e r r a i l o f a c u r v e may not be lower 
t h a n t h e i n n e r r a i l , e x c e p t as p r o v i d e d i n §213.63 
and through t u r n o u t s , c r o s s o v e r s and t r a c k c r o s s ­
i n g s i n e l e v a t e d c u r v e d t r a c k s . 

(b) C u r v e s s h a l l be s u r f a c e d t o not more tha n 
f o u r i n c h e s ( 4 " ) e l e v a t i o n , e x c e p t a t d e s i g n a t e d 
l o c a t i o n s where s p e c i a l a u t h o r i t y has been g r a n t e d 
by t h e C h i e f E n g i n e e r H.W. f o r h i g h e r e l e v a t i o n , 
i n c l u d i n g t h e f o l l o w i n g t e r r i t o r i e s : 

Between: 
Bost o n , Mass., and New Y o r k , N.Y. 

(Shore L i n e ) 
New Y o r k , N.Y., and Washington, D.C. 

P h i l a d e l p h i a , P a . , and H a r r i s b u r g , Pa. 
New Y o r k , N.Y., and Albany, N.Y. 

Woodlawn, N.Y., and New R o c h e l l e , N.Y. 
Mott Haven, N.Y., and P a u l i n g , N.Y. 

Where s u c h a u t h o r i t y f o r h i g h e r e l e v a t i o n has 
been g r a n t e d , t h e e l e v a t i o n must not ex c e e d 
a maximum o f s i x (6) i n c h e s . 

( c ) The maximum a l l o w a b l e o p e r a t i n g speed 
f o r e a c h c u r v e must n o t produce an underbalance 
i n e x c e s s o f one and o n e - h a l f i n c h e s ( 1 - 1 / 2 " ) , 
e x c e p t i n t h e t e r r i t o r i e s l i s t e d i n p a r a g r a p h (b) 
o f t h i s s e c t i o n , u n l e s s s p e c i a l a u t h o r i t y has been 
g r a n t e d by t h e C h i e f E n g i n e e r M.W. f o r i n c r e a s e d 
u n d e r b a l a n c e . Where a u t h o r i t y f o r i n c r e a s e d under­
b a l a n c e has been g r a n t e d t h e amount o f underbalance 
must not exceed t h r e e (3) i n c h e s . 

(d) The f o l l o w i n g t a b l e g i v e s maximum a l l o w a b l e 
speeds f o r p a s s e n g e r and f r e i g h t t r a i n s f o r v a r i o u s 
degrees o f c u r v a t u r e and v a r i o u s amounts o f e l e v a ­
t i o n . The speeds shown i n t h i s t a b l e a r e based on 
t h e o p e r a t i o n o f t r a i n s a t one and o n e - h a l f i n c h e s 
( 1 - 1 / 2 " ) o f u n d e r b a l a n c e and must not be exceeded, 
e x c e p t i n t h e t e r r i t o r i e s l i s t e d i n p a r a g r a p h (b) 
o f t h i s s e c t i o n , u n l e s s s p e c i a l a u t h o r i t y has been 
g r a n t e d by t h e C h i e f E n g i n e e r M.W. 



Maximum A l l o w a b l e O p e r a t i n g Speeds On Curves 

Elevation in Inches 
(1-1/2" Underbalance) 

of 0 a 1 2 2 ^ 3 3 ^ 4 < k 5 5 ^ 6 

Speed in Miles per Hour 

0«-10' 100 
0«-20' so 93 100 
O'-30' 65 76 85 93 100 
0«-40' 57 65 73 80 87 93 98 100 
0*-50' 51 59 65 72 77 83 88 93 97 100 

l'-OO' 46 53 60 65 71 76 80 85 89 93 96 100 

l'-15' 41 48 53 59 63 68 72 76 79 83 86 89 93 

l'-30' 38 44 49 53 58 62 65 69 72 76 79 82 85 

l»-45' 35 40 45 49 53 57 61 64 67 70 73 76 78 

2*-00' ' 33 38 42 46 50 53 57 60 63 65 68 71 73 

2»-15' 31 36 40 44 47 50 53 56 59 62 64 67 69 

2«-30" 29 34 38 41 45 48 51 S3 56 59 61 63 65 

2'-4S' 28 32 36 39 43 46 48 51 S3 56 58 60 62 

3»-00' 27 31 3S 38 41 44 46 49 51 53 56 58 59 

3«-15' 26 30 33 36 39 42 44 47 49 51 53 55 57 

'3*-30' 25 29 32 35 38 40 43 45 47 49 51 53 55 

3'-45' 24 28 31 34 37 39 41 44 46 48 SO 52 53 

4«-00' 23 27 30 33 35 38 40 42 44 46 48 50 52 

4'-30" 22 25 28 31 33 36 38 40 42 44 45 47 49 

S'-OO" 21 24 27 29 32 34 36 38 40 41 43 45 46 

20 23 25 28 30 32 34 36 38 39 41 43 44 

6«-00' 19 22 24 27 29 31 33 35 36 38 39 41 42 

6*-30' 18 21 23 26 28 30 31 33 35 36 38 39 41 

7«-00' 17 20 23 25 27 29 30 32 34 35 36 38 39 

7'-30' 17 20 22 24 26 28 29 31 32 34 35 37 38 

B'-OO' 16 19 21 23 25 27 28 30 31 33 34 35 37 

B'-30' 16 18 20 22 24 26 27 29 30 32 33 34 35 

9«-00' IS 18 20 22 24 25 27 28 30 31 32 33 35 

9"-30' 15 17 19 21 23 25 26 27 29 30 31 32 34 

lO'-OO 1 
15 17 19 21 22 24 25 27 28 29 30 31 33 

10*-30' 14 16 18 20 22 23 25 26 27 29 30 31 32 

ll'-OO" 14 16 18 20 21 23 24 25 27 28 29 30 31 

12'-00' 13 IS 17 19 20 22 23 24 26 27 28 29 30 

( e ) Maximum a l l o w a b l e speeds f o r v a r i o u s degrees 
o f c u r v a t u r e and v a r i o u s amounts o f e l e v a t i o n f o r 
pa s s e n g e r t r a i n s c o n s i s t i n g e n t i r e l y o f d e s i g n a t e d 
t y p e s o f equipment a r e shown i n the f o l l o w i n g t a b l e . 
T h i s t a b l e i s based on the o p e r a t i o n o f t r a i n s a t 
t h r e e i n c h e s ( 3 " ) o f underbalance and may be used 
o n l y where s p e c i a l a u t h o r i t y has been g r a n t e d by 
the C h i e f E n g i n e e r M.W., i n c l u d i n g t e r r i t o r i e s 
l i s t e d i n p a r a g r a p h (b) o f t h i s s e c t i o n . 



Maximum A l l o w a b l e O p e r a t i n g Speeds On Curves 
At 3 I n c h e s Of Underbalance 

Elevation in Inches 
(3" Underbalance) 

of 0 H 1 2 3 4 5 6 

Speed in Miles per Hour 

0*-25' 100 
0«-30' 93 100 
0«-40' 80 87 93 98 100 
0«-50' 72 77 83 88 93 97 100 

1»-00' 65 71 76 80 85 89 93 96 100 

i»-is' 59 63 68 72 76 79 83 86 89 93 96 99 100 

l'-30' 53 58 62 65 69 72 76 79 82 85 67 90 93 

l«-45' 49 S3 57 61 64 67 70 73 76 78 81 83 86 

2*-00' 46 50 53 57 60 63 65 66 71 73 7b 78 80 

2*-15' 44 47 50 53 56 59 62 64 67 69 71 73 76 

2'-30' 41 45 48 51 53 56 59 61 63 65 68 70 72 

2*-45' 39 43 46 48 51 53 56 58 60 62 64 66 68 

3"-00' 38 41 44 46 49 51 53 56 58 60 62 64 65 

3*-15' 36 39 42 44 47 49 51 53 55 57 59 61 63 

3'-30' 35 38 40 43 45 47 49 51 53 55 57 59 61 

3--45 1 34 37 39 41 44 46 48 50 52 53 55 57 59 

4--00 1 
33 35 38 40 42 44 46 48 50 52 S3 55 57 

4 ,-30" 31 33 . 36 38 40 42 44 45 47 49 SO 52 53 

5»-00" 29 32 34 36 38 40 41 43 45 46 48 49 51 

5*-30' 28 30 32 34 36 38 39 41 43 44 46 47 48 

6*-00' 27 29 31 33 35 36 38 39 41 42 44 45 46 

6*-30' 26 28 30 31 33 35 36 38 39 41 42 43 45 

7«-00' 25 27 29 30 32 34 35 36 38 39 40 42 43 

7«-30" 24 26 28 29 31 32 34 35 37 38 39 40 41 

8*-00' 23 25 27 28 30 31 33 34 35 37 38 39 40 

8'-30" 22 24 26 27 29 30 32 33 34 35 37 38 39 

9«-00' 22 24 25 27 28 30 31 32 33 35 36 37 38 

9«-30" 21 23 25 26 27 29 30 31 32 34 35 36 37 

lO'-OO' 21 22 24 25 27 28 29 30 31 33 34 35 36 

10'-30' 20 22 24 25 26 27 29 30 31 32 33 34 35 

ll«-00' 20 21 23 24 25 27 28 29 30 31 32 33 34 

12«-00' 19 20 22 23 24 26 27 28 29 30 31 32 33 

§213.59 E l e v a t i o n o f c u r v e d t r a c k ; r u n o f f . 

(a ) I f a c u r v e o r segment o f a compound cu r v e 
i s e l e v a t e d , t h e f u l l e l e v a t i o n must be p r o v i d e d 
between p o i n t s o f f u l l c u r v a t u r e , throughout t h e 
c u r v e , u n l e s s p h y s i c a l c o n d i t i o n s do not p e r m i t . 
I f the e l e v a t i o n does n ot e x t e n d throughout t h e 
c u r v e o r segment o f a compound c u r v e , t h e minimum 
e l e v a t i o n must be used i n d e t e r m i n i n g t h e maximum 
a l l o w a b l e o p e r a t i n g speed. 

(b) E l e v a t i o n r u n o f f must be a t a u n i f o r m r a t e , 
w i t h i n t h e l i m i t s o f t r a c k s u r f a c e d e v i a t i o n 
p r e s c r i b e d i n §213.63, and i t must e x t e n d a t 
l e a s t t h e f u l l l e n g t h o f t h e s p i r a l . I f p h y s i c a l 
c o n d i t i o n s do not p e r m i t a s p i r a l l o n g enough t o 
accommodate t h e minimum l e n g t h o f r u n o f f , 
a maximum o f one (1) i n c h e l e v a t i o n may be r u n o f f 
on t a n g e n t t r a c k . 



§213.61 Curve d a t a f o r c l a s s e s 4 t h r o u g h 6 t r a c k . 

A r e c o r d s h a l l be m a i n t a i n e d o f each c u r v e i n 
c l a s s e s 4 through 6 t r a c k . The r e c o r d must c o n t a i n 
t h e f o l l o w i n g i n f o r m a t i o n : 

( a ) L o c a t i o n ; 
(b) Degree o f c u r v a t u r e ; 
( c ) D e s i g n a t e d e l e v a t i o n ; 
(d) D e s i g n a t e d l e n g t h o f e l e v a t i o n r u n o f f ; and 
(e) Maximum a l l o w a b l e o p e r a t i n g speed. 

§213.63 T r a c k s u r f a c e . 
The s u r f a c e o f t r a c k s h a l l be m a i n t a i n e d w i t h i n 

t h e l i m i t s p r e s c r i b e d i n t h e f o l l o w i n g t a b l e : 
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S u b p a r t D - T r a c k S t r u c t u r e 

§213.101 Scope. 

T h i s s u b p a r t p r e s c r i b e s minimum r e q u i r e m e n t s f o r 
b a l l a s t , c r o s s t i e s , t r a c k assembly f i t t i n g s , and 
the p h y s i c a l c o n d i t i o n o f r a i l s . 

§213.103 B a l l a s t ; g e n e r a l . 

U n l e s s i t i s o t h e r w i s e s t r u c t u r a l l y s u p p o r t e d , 
a l l t r a c k must be supported by m a t e r i a l w h i c h w i l l : 

( a ) T r a n s m i t and d i s t r i b u t e t h e l o a d o f t h e t r a c k 
and r a i l r o a d r o l l i n g equipment t o the subgrade; 
(b) P r o v i d e r e s t r a i n t f o r t h e t r a c k i n l a t e r a l , 

l o n g i t u d i n a l and v e r t i c a l d i r e c t i o n s ; 

( c ) P r o v i d e d r a i n a g e f o r the t r a c k s t r u c t u r e ; and 
(d) F a c i l i t a t e maintenance o f t r a c k c r o s s l e v e l , 

s u r f a c e , and a l i n e m e n t . 

§213.105 B a l l a s t ; d i s t u r b e d t r a c k . 
I f t r a c k i s r a i s e d o r o t h e r w i s e d i s t u r b e d so as 

t o l i f t t h e t i e s o f f o f the t i e beds, the t r a c k 
must be i n s p e c t e d by a p e r s o n d e s i g n a t e d under 
§213.7 (a) o r (b) , b e f o r e a t r a i n i s a l l o w e d t o 
p a s s o v e r t h a t t r a c k , so t h a t i t i s known t o be 
i n s a f e c o n d i t i o n f o r the speed p e r m i t t e d . 

§213.109 C r o s s t i e s . 

( a ) C r o s s t i e s may be made o f any m a t e r i a l t o which 
r a i l s can be s e c u r e l y f a s t e n e d . The m a t e r i a l must 
be c a p a b l e o f h o l d i n g t h e r a i l s t o p r o p e r gage, and 
o f t r a n s m i t t i n g t r a i n wheel l o a d s from t h e r a i l s t o 
the b a l l a s t and roadbed. 

(b) A t i m b e r c r o s s t i e i s c o n s i d e r e d t o be 
d e f e c t i v e when i t i s : 

(1) Broken through between t he f i e l d ends o f t i e 
p l a t e s , o r a t any p o i n t i f t i e p l a t e s a r e not used; 

(2) S p l i t or o t h e r w i s e i m p a i r e d t o the e x t e n t i t 
w i l l n o t h o l d s p i k e s , o r w i l l a l l o w t h e b a l l a s t t o 
work through; 

(3) So d e t e r i o r a t e d t h a t the t i e p l a t e o r base 
o f r a i l can move l a t e r a l l y more than o n e - h a l f i n c h 
( 1 / 2 " ) r e l a t i v e t o the c r o s s t i e ; 

(4) Cut by t h e t i e p l a t e through more than 
40 p e r c e n t o f i t s t h i c k n e s s ; o r 

(5) Not s p i k e d as r e q u i r e d by §213.127. 



( c ) I f t i m b e r c r o s s t i e 6 a r e used, e a c h 3 9 f e e t 
o f t r a c k must be sup p o r t e d by n o n d e f e c t i v e t i e s , 
as s e t f o r t h i n t h e f o l l o w i n g t a b l e : 

C l a s s ' 
o f 

t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

Minimum 
number o f 
nondefec-
t i v e t i e s 

p e r 3 9 f e e t 
o f t r a c k 

Maximum 
d i s t a n c e 
between 

nondefec­
t i v e t i e s 
( c e n t e r t o 

c e n t e r ) 

Maximum 
number o f 

s u c c e s s i v e 
d e f e c t i v e 

t i e s 
(normal 
s p a c i n g ) 

1 1 0 - 1 5 5 1 0 0 " 3 

2 2 5 - 3 0 8 7 0 " 2 

3 4 0 - 6 0 8 7 0 " 2 

4 6 0 - 8 0 1 2 4 8 " 1 

5 7 0 - 9 0 1 2 4 8 " 1 

6 7 0 - 1 0 0 1 4 4 8 " 1 

(d) I f t i m b e r t i e s a r e use d , t h e minimum number 
o f n o n d e f e c t i v e t i e s under a r a i l j o i n t and t h e i r 
r e l a t i v e p o s i t i o n s under t he j o i n t 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 c h a r t . The l e t t e r s i n the c h a r t 
c o r r e s p o n d t o l e t t e r s underneath t h e t i e s f o r ea c h 
t y p e o f j o i n t shown. 

} 
o : o o o o 1 o ' 1 

X Y Z 

S u o p o r t e d J o i n t 

[o ; o o o o ; o 

Suspended J o i n t 

C l a s s 
o f 

t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

Minimum 
number o f 

n o n d e f e c t i v e 
t i e s under 
a j o i n t 

R e q u i r e d p o s i t i o n 
o f n o n d e f e c t i v e t i e s C l a s s 

o f 
t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

Minimum 
number o f 

n o n d e f e c t i v e 
t i e s under 
a j o i n t 

Supported 
j o i n t 

Suspended 
j o i n t 

1 1 0 - 1 5 1 X , Y , o r Z X o r Y 

2 2 5 - 3 0 1 Y X o r Y 

3 4 0 - 6 0 1 y X o r Y 

4 6 0 - 8 0 2 X & Y o r Y & Z X and Y 

5 7 0 - 9 0 2 X S Y o r Y & Z X and Y 

6 7 0 - 1 0 0 2 X S Y o r Y & Z X and Y 

( e ) E x c e p t i n an emergency o r f o r a temporary 
i n s t a l l a t i o n o f not more tha n 6 months d u r a t i o n , 
c r o s s t i e s may not be i n t e r l a c e d t o t a k e the p l a c e 
o f s w i t c h t i e s . 



§213.113 D e f e c t i v e r a i l s . 

( a ) When i t i s known by t r a c k s u p e r v i s i o n , through 
i n s p e c t i o n o r o t h e r w i s e , t h a t a r a i l i n a t r a c k 
c o n t a i n s any o f the d e f e c t s l i s t e d i n the f o l l o w i n g 
t a b l e , a p e r s o n d e s i g n a t e d under §213.7 (a) o r (b) 
s h a l l d e t ermine whether o r not the t r a c k may remain 
i n s e r v i c e . O p e r a t i o n o v e r t h a t r a i l i s not 
p e r m i t t e d u n t i l : 

(1) The d e f e c t i v e r a i l i s r e p l a c e d ; o r 
( 2 ) The r e m e d i a l a c t i o n p r e s c r i b e d i n the t a b l e 

i s i n i t i a t e d : 

D e f e c t 

D e f e c t s i z e Remedial a c t i o n 

D e f e c t 
P e r c e n t o f 

r a i l head 
c r o s s 

s e c t i o n 
From To 

I f d e f e c t i v e r a i l 
i s n o t r e p l a c e d 

t a k e the f o l l o w i n g 
r e m e d i a l a c t i o n 

Max. 
speed 
(mph) 

D e t e c t e d 
t r a n s v e r s e 
d e f e c t 2 i n 
n o n - c o n t r o l 
c o o l e d r a i l 

• 

T r a n s v e r s e 
f i s s u r e 3 

Compound 
f i s s u r e 3 

0 - 1 9 
20 - 99 

100 & Over V i s u a l l y s u p e r v i s e 1 

each o p e r a t i o n over 

10 
10 

D e t e c t e d 
t r a n s v e r s e 
d e f e c t 2 

i n c o n t r o l 
c ooled r a i l 
D e t a i l 
f r a c t u r e 
E n g i n e burn 
f r a c t u r e 
D e f e c t i v e 
w e l d 

0 - 1 9 

20 - 99 

100 & Over 

Apply j o i n t bars' 1 

t o d e f e c t w i t h i n 20 
day s . U n t i l j o i n t 
b a r s a r e a p p l i e d 

A f t e r a p p l y i n g b a r s 

Apply j o i n t bars'* 
t o d e f e c t w i t h i n 10 
day s . U n t i l j o i n t 
b a r s a r e a p p l i e d 

A f t e r a p p l y i n g b a r s 

Apply j o i n t b a r s 5 

t o d e f e c t . U n t i l 
b a r s a r e a p p l i e d 
v i s u a l l y s u p e r v i s e 1 

each o p e r a t i o n o v e r 

A f t e r a p p l y i n g b a r s 

30 

50 

10 

50 

50 



D e f e c t s i z e Remedial a c t i o n 
L e n g t h i n I f d e f e c t i v e r a i l Max. 

D e f e c t i n c h e s i s not r e p l a c e d speed 
More Not t a k e t h e f o l l o w i n g (mph) 
t h a n o v e r r e m e d i a l a c t i o n 

0 2 50 
and i n s p e c t r a i l i n 
90 d a y s . 

H o r i z o n t a l 2 4 30 
s p l i t head and i n s p e c t r a i l i n 
V e r t i c a l 30 d a y s . 
s p l i t head 4 10 

(Break- o u t V i s u a l l y s u p e r v i s e 
i n r a i l e ach o p e r a t i o n o v e r 
head) — 

0 1/2 50 
and i n s p e c t r a i l i n 
90 d a y s . 

S p l i t web 1/2 3 30 
P i p e d r a i l and i n s p e c t r a i l i n 
Head web I 30 d a y s . 
s e p a r a t i o n 3 10 

(Break o u t V i s u a l l y s u p e r v i s e 1 

i n r a i l e a c h o p e r a t i o n o v e r 
head) — 

0 1/2 50 
and i n s p e c t r a i l i n 
90 d a y s . 

1/2 1-1/2 30 
B o l t h o l e "1 and i n s p e c t r a i l i n 
c r a c k J 30 d a y s . 

1-1/2 10 
(Break out V i s u a l l y s u p e r v i s e * 

i n r a i l each o p e r a t i o n o v e r 
head) — 

0 6 Apply j o i n t b a r s 5 

Broken base t o d e f e c t , and 
30 Broken base 30 

6 — 

Apply j o i n t b a r s s 

t o b r e a k . U n t i l 
b a r s a r e a p p l i e d 

O r d i n a r y v i s u a l l y s u p e r v i s e 
each o p e r a t i o n o v e r 

— 

A f t e r a p p l y i n g b a r s 
50 

Apply j o i n t bars'* 
t o d e f e c t w i t h i n 20 
d a y s . U n t i l j o i n t 

Damaged r a i l b a r s a r e a p p l i e d 
30 

A f t e r a p p l y i n g b a r s 
50 



NoteBi 
1 - By p e r s o n designated under §213.7 (a) o r ( b ) . 
2 - I n c l u d e s d e t e c t e d c r o s s w i s e d e f e c t s w h i c h 

cannot be v e r i f i e d u n t i l a f t e r r a i l i s 
removed from t r a c k and t h e f r a c t u r e f a c e s 
examined. 

3 - Can o n l y be i d e n t i f i e d by e x a m i n a t i o n o f t h e 
f r a c t u r e f a c e s a f t e r r a i l i s removed from 
t r a c k . 

* - With r a i l not d r i l l e d a t middle b o l t h o l e 
l o c a t i o n s . 

5 - With a t l e a s t two ( 2 ) b o l t s on each s i d e o f 
d e f e c t , e x c e p t i n c l a s s 1 c o n v e n t i o n a l j o i n t e d 
t r a c k , where one (1) b o l t on each s i d e o f 
d e f e c t i s r e q u i r e d . Where 6-hole j o i n t b a r s 
a r e u sed, r a i l must not be d r i l l e d a t middle 
b o l t h o l e l o c a t i o n s . 

(b) I f a r a i l i n c l a s s e s 3 through 6 t r a c k , o r 
c l a s s 2 t r a c k on w h i c h p a s s e n g e r t r a i n s o p e r a t e , 
e v i d e n c e s any o f the c o n d i t i o n s l i s t e d i n the 
f o l l o w i n g t a b l e , t h e r e m e d i a l a c t i o n p r e s c r i b e d 
i n t h e t a b l e must be t a k e n : 

C o n d i t i o n 

Remedial a c t i o n 

C o n d i t i o n 

I f a per s o n 
d e s i g n a t e d under 
§213.7 d e t e r m i n e s 
t h a t c o n d i t i o n 

r e q u i r e s 
r a i l t o be 
r e p l a c e d 

I f a p e r s o n 
d e s i g n a t e d under 
§213.7 d e t e r m i n e s 
t h a t c o n d i t i o n 

does not r e q u i r e 
r a i l t o be 
r e p l a c e d 

S h e l l y s p o t s 
Head c h e c k s 
Engine burn 

(but not 
f r a c t u r e ) 

M i l l d e f e c t ; 

L i m i t speed t o 
20 m.p.h., and 
sc h e d u l e r a i l 
f o r r e p l a c e m e n t . 

I n s p e c t r a i l f o r 
i n t e r n a l d e f e c t s 
a t i n t e r v a l s o f 
not more t h a n 
e v e r y 12 months. 

F l a k i n g 
S l i v e r e d 
C o r r u g a t e d 
(wavy) 

Corroded 

L i m i t speed t o 
20 m.p.h., and 
sch e d u l e r a i l 
f o r r e p l a c e m e n t . 

I n s p e c t r a i l 
a t i n t e r v a l s o f 
not more t h a n 
e v e r y 6 months. 



( c ) As used i n t h i s s e c t i o n : 

(1) " T r a n s v e r s e F i s s u r e " means a p r o g r e s s i v e 
c r o s s w i s e f r a c t u r e s t a r t i n g from a c r y s t a l l i n e 
c e n t e r o r n u c l e u s i n s i d e t h e head from w h i c h i t 
s p r e a d s outward as a smooth, b r i g h t , o r d a r k , round 
o r o v a l s u r f a c e s u b s t a n t i a l l y a t a r i g h t a n g l e 
t o t h e l e n g t h o f the r a i l . The d i s t i n g u i s h i n g 
f e a t u r e s o f a t r a n s v e r s e f i s s u r e from o t h e r t y p e s 
o f f r a c t u r e s o r d e f e c t s a r e t h e c r y s t a l l i n e c e n t e r 
o r n u c l e u s and t h e n e a r l y smooth s u r f a c e o f t h e 
development w h i c h s u r r o u n d s i t . 

(2) "Compound F i s s u r e " means a p r o g r e s s i v e 
f r a c t u r e o r i g i n a t i n g i n a h o r i z o n t a l s p l i t head 
w h i c h t u r n s up o r down i n the head o f t h e r a i l as a 
smooth, b r i g h t , o r 'dark s u r f a c e p r o g r e s s i n g u n t i l 
s u b s t a n t i a l l y a t a r i g h t a ngle t o t h e l e n g t h o f 
th e r a i l . Compound f i s s u r e s r e q u i r e e x a m i n a t i o n o f 
both f a c e s o f the f r a c t u r e t o l o c a t e t h e h o r i z o n t a l 
s p l i t head from w h i c h t h e y o r i g i n a t e . 

(3) " H o r i z o n t a l S p l i t Head" means a h o r i z o n t a l 
p r o g r e s s i v e d e f e c t o r i g i n a t i n g i n s i d e o f the r a i l 
head, u s u a l l y o n e - q u a r t e r i n c h ( 1 / 4 " ) o r nore below 
the r u n n i n g s u r f a c e and p r o g r e s s i n g h o r i z o n t a l l y i n 
a l l d i r e c t i o n s , and g e n e r a l l y accompanied by a f l a t 
s p o t on the r u n n i n g s u r f a c e . The d e f e c t appears as 
a c r a c k l e n g t h w i s e o f t h e r a i l when i t r e a c h e s t h e 
s i d e o f the r a i l head. 

(4) " V e r t i c a l S p l i t Head" means a v e r t i c a l s p l i t 
t hrough o r n e a r t he middle o f t h e head, and e x t e n d ­
i n g i n t o o r through i t . A c r a c k o r r u s t s t r e a k may 
show under t h e head c l o s e t o the web o r p i e c e s may 
be s p l i t o f f t h e s i d e o f the head. 

(5) " S p l i t Web" means a l e n g t h w i s e c r a c k a l o n g 
t h e s i d e o f the web and e x t e n d i n g i n t o o r through 
i t . 

(6) " P i p e d R a i l " means a v e r t i c a l s p l i t i n a r a i l , 
u s u a l l y i n the web, due t o f a i l u r e o f t h e s i d e s 
o f t h e s h r i n k a g e c a v i t y i n t h e i n g o t t o u n i t e i n 
r o l l i n g . 

(7) "Broken Base" means any br e a k i n the base o f 
a r a i l . 

(8) " D e t a i l F r a c t u r e " means a p r o g r e s s i v e 
f r a c t u r e o r i g i n a t i n g a t o r n e a r t h e s u r f a c e o f the 
r a i l head. These f r a c t u r e s s h o u l d n o t be c o n f u s e d 
w i t h t r a n s v e r s e f i s s u r e s , compound f i s s u r e s , o r 
o t h e r d e f e c t s w h i c h have i n t e r n a l o r i g i n s . D e t a i l 
f r a c t u r e s may a r i s e from s h e l l y s p o t s , head c h e c k s , 
o r f l a k i n g . 

(9) "Engine Burn F r a c t u r e " means a p r o g r e s s i v e 
f r a c t u r e o r i g i n a t i n g i n s p o t s where d r i v i n g w h e e l s 
have s l i p p e d on top o f t h e r a i l head. I n d e v e l o p ­
i n g downward t h e y f r e q u e n t l y resemble t he compound 
o r even t r a n s v e r s e f i s s u r e w i t h w h i c h t h e y s h o u l d 
not be con f u s e d o r c l a s s i f i e d . 



(10) " O r d i n a r y B r e a k " means a p a r t i a l o r complete 
b r e a k i n w h i c h t h e r e i s no s i g n o f f i s s u r e , and i n 
w h i c h none o f the o t h e r d e f e c t s d e s c r i b e d i n t h i s 
p a r a g r a p h a r e found. 

(11) "Damaged R a i l " means any r a i l broken o r 
made u n f i t f o r t r a c k by abuse o r a c c i d e n t s such a s 
w r e c k s , d e r a i l m e n t s , broken o r f l a t w h e e l s , o r 
s i m i l a r c a u s e s . 

(12) " S h e l l y S p o t s " means a c o n d i t i o n where 
a t h i n ( u s u a l l y t h r e e - e i g h t h s i n c h ( 3 / 8 " ) i n depth 
o r l e s s ) s h e l l - l i k e p i e c e o f s u r f a c e m e t a l becomes 
s e p a r a t e d from t he p a r e n t m e t a l i n t h e r a i l head, 
g e n e r a l l y a t t h e gage c o r n e r . I t may be e v i d e n c e d 
by a b l a c k s p o t a p p e a r i n g on the r a i l head o v e r t he 
zone o f s e p a r a t i o n o r a p i e c e o f m e t a l b r e a k i n g o u t 
c o m p l e t e l y , l e a v i n g a s h a l l o w c a v i t y i n the r a i l 
head. I n t h e cas e o f a s m a l l s h e l l t h e r e may be no 
s u r f a c e e v i d e n c e , t he e x i s t e n c e o f the s h e l l b e i n g 
apparent o n l y a f t e r t h e r a i l i s broken o r s e c t i o n e d . 

(13) "Head Checks" mean h a i r l i n e c r a c k s w h i c h 
appear i n t h e gage c o r n e r o f t h e r a i l head, a t 
any a n g l e w i t h the l e n g t h o f the r a i l . When not 
r e a d i l y v i s i b l e t h e p r e s e n c e o f the checks may 
o f t e n be d e t e c t e d by the r a s p y f e e l i n g o f t h e i r 
s h a r p edges. 

(14) " F l a k i n g " means s m a l l s h a l l o w f l a k e s o f 
s u r f a c e m e t a l g e n e r a l l y n o t more tha n o n e - q u a r t e r 
i n c h ( 1 / 4 " ) i n l e n g t h o r w i d t h b r e a k out o f the 
gage c o r n e r o f the r a i l head. 

(15) " T r a n s v e r s e D e f e c t " means a p r o g r e s s i v e 
f r a c t u r e i n t h e head o f a r a i l w h i c h has a t r a n s ­
v e r s e s e p a r a t i o n . T h i s c l a s s i f i c a t i o n i s used when 
i n t e r n a l o r c r a c k e d - o u t c r o s s w i s e d e f e c t s a r e found 
w h i c h can o n l y be i d e n t i f i e d by f i e l d o r l a b o r a t o r y 
e x a m i n a t i o n a f t e r t h e r a i l i s removed from t r a c k . 
D e t e c t e d o r u n i d e n t i f i e d t r a n s v e r s e f i s s u r e s , 
conpound f i s s u r e s , and d e t a i l f r a c t u r e s from 
s h e l l i n g a r e i n c l u d e d i n t h i s c l a s s i f i c a t i o n . 

(16) "Head-Web S e p a r a t i o n " means a p r o g r e s s i v e 
f r a c t u r e , l o n g i t u d i n a l l y s e p a r a t i n g t he head from 
the web o f t h e r a i l i n the head f i l l e t a r e a , and 
e x t e n d i n g i n t o o r through t he web. 



§213.115 R a i l end mismatch 

Any mismatch o f r a i l s a t j o i n t s may not be more 
than t h a t p r e s c r i b e d i n t h e f o l l o w i n g t a b l e : 

C l a s s ' 
o f 

t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

Mismatch o f r a i l s a t j o i n t s 
may not be more t h a n : C l a s s ' 

o f 
t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

On the t r e a d o f 
the r a i l ends 

( i n c h ) 

On the gage s i d e 
o f t h e r a i l ends 

( i n c h ) 

1 10-15 1/4 1/4 
2 25-30 1/4 3/16 
3 40-60 3/16 3/16 
4 60-80 1/8 1/8 

5 70-90 1/8 1/8 
6 70-100 1/8 1/8 

§213.117 R a i l end b a t t e r . 

(a) R a i l end b a t t e r i s the depth o f d e p r e s s i o n 
a t o n e - h a l f i n c h ( 1 / 2 " ) from t he end o f the r a i l . 
I t i s measured by p l a c i n g an 1 8 - i n c h s t r a i g h t e d g e 
on the t r e a d o f the r a i l end, w i t h o u t b r i d g i n g 
the j o i n t , and measuring t he d i s t a n c e between the 
bottom o f t h e s t r a i g h t e d g e and the top o f the 
r a i l end. 

(b) R a i l end b a t t e r may not be more tha n t h a t 
p r e s c r i b e d by the f o l l o w i n g t a b l e : 

C l a s s 
o f 

t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

• 

R a i l end b a t t e r 
may not be more t h a n : 

( i n c h ) 

1 10-15 1/2 
2 25-30 3/8 

3 40-60 3/8 

4 60-80 1/4 
5 70-90 1/8 

6 70-100 1/8 

§213.119 Continuous welded r a i l (CWR). 

(a) Continuous welded r a i l i s d e s i g n a t e d by the 
i n i t i a l s "CWR" i n t h e s e i n s t r u c t i o n s . T r a c k l a i d 
w i t h CWR i s r e f e r r e d t o as "CWR t r a c k " . 

(b) When b e i n g l a i d , CWR must be i n s t a l l e d a t , 
or a d j u s t e d f o r , a r a i l t e m perature o f 85 degrees 
F a h r e n h e i t (85°F.) o r h i g h e r . 

( c ) A f t e r CWR has been i n s t a l l e d , i t s h o u l d not 
be r a i s e d o r o t h e r w i s e d i s t u r b e d a t r a i l 
t e m p e r a t u r e s h i g h e r t h a n i t s i n s t a l l a t i o n o r 
a d j u s t e d i n s t a l l a t i o n r a i l t e m p e r a t u r e , e x c e p t 
as p r o v i d e d i n §213.120. 



§213.120 M a i n t a i n i n g CWR t r a c k 

( a ) Where CWR t r a c k i s t o be worked by o p e r a t i o n s 
such a s those d e s c r i b e d i n p a r a g r a p h s (a) ( 1 ) and 
(a) (2 ) o f t h i s s e c t i o n , t h e work must be performed 
when the r a i l t e m p e r a t u r e i s e q u a l t o , o r l o w e r 
t h a n , t he i n s t a l l a t i o n o r l a t e s t a d j u s t e d r a i l 
t e m p e r a t u r e : 

( 1 ) A l l o u t - o f - f a c e t r a c k r a i s i n g , heavy t i e 
r e n e w a l s ( w i t h o r w i t h o u t r a i s i n g ) , e x t e n s i v e 
l i n i n g , o r d i s t u r b i n g t h e b a l l a s t s e c t i o n ; 

( 2 ) S e l e c t i v e o p e r a t i o n s such a s smoothing and/or 
l i n i n g , where more t h a n f i v e (5) c o n s e c u t i v e t i e s 
a r e loosened from t h e i r t i e beds, o r where more 
than f i v e (5) c o n s e c u t i v e o r i n t e r m i t t e n t t i e s a r e 
loosened from t h e i r t i e beds i n any 3 9 - f o o t l e n g t h 
o f t r a c k . 

(b) The f o l l o w i n g k i n d s o f maintenance o p e r a t i o n s 
do not c o n s t i t u t e d i s t u r b i n g t h e t r a c k s t r u c t u r e 
f o r t h e purposes o f t h e s e i n s t r u c t i o n s : 

( 1 ) C l e a n i n g b a l l a s t i n t h e b a l l a s t s h o u l d e r s o r 
i n t h e i n t e r t r a c k s p a c e s , u s i n g Speno, B r o w n h o i s t , 
o r comparable t y p e s o f b a l l a s t c l e a n i n g equipment, 
p r o v i d e d t h a t a f u l l b a l l a s t s e c t i o n i s r e s t o r e d 
i m m e d i a t e l y behind t h e b a l l a s t c l e a n i n g o p e r a t i o n . 

( 2 ) Spot t i e r e n e w a l s where t h e r e a r e a t l e a s t 
f o u r (4 ) a d j a c e n t t i e s on each s i d e o f t h e t i e t o 
be r e p l a c e d t h a t a r e p r o p e r l y s p i k e d and tamped, 
w i t h r a i l a n c h o r s i n p r e s c r i b e d p o s i t i o n s , and t h e 
t i e c r i b s and s h o u l d e r s p r o p e r l y f i l l e d w i t h 
b a l l a s t . The new t i e s must be promptly tamped, 
and t h e b a l l a s t p r o p e r l y d r e s s e d . 

(3) Smoothing ( s p o t s u r f a c i n g ) and l i n i n g where 
not more tha n f i v e (5) c o n s e c u t i v e t i e s a r e l i f t e d 
from t h e i r t i e beds, and not more t h a n f i v e (5) 
t i e s a r e l i f t e d i n any 3 9 - f o o t l e n g t h o f t r a c k . 

( c ) B e f o r e d i s t u r b i n g CWR t r a c k , a s d e s c r i b e d i n 
pa r a g r a p h ( a ) o f t h i s s e c t i o n , t h e r a i l t e m perature 
a t t h e time o f i n s t a l l a t i o n , o r l a t e s t a d j u s t m e n t , 
must be compared w i t h t h e c u r r e n t l y measured r a i l 
t e m p e r a t u r e , as f o l l o w s : 

( 1 ) The r e c o r d s k e p t by t h e S u p e r v i s o r o f T r a c k 
s h a l l f i r s t be checked by the S u p e r v i s o r , o r h i s 
d e l e g a t e d r e p r e s e n t a t i v e , t o determine t h e r a i l 
t e m p erature a t the time when the r a i l was l a i d , o r 
the most r e c e n t a d j u s t e d t e m p e r a t u r e ; 

( 2 ) The S u p e r v i s o r o f T r a c k , o r h i s d e l e g a t e d 
r e p r e s e n t a t i v e , s h a l l t hen measure t h e a c t u a l r a i l 
t e m p e r a t u r e , u s i n g a s t a n d a r d r a i l thermometer 
p l a c e d on the base o f t h e r a i l and s h e l t e r e d from 
the d i r e c t r a y s o f t h e sun. 

(3) The a c t u a l r a i l t e m p e r a t u r e , j u s t measured, 
s h a l l be compared w i t h t he r a i l t e m perature i n the 
r e c o r d t o determine whether o r not the CWR t r a c k 
may be worked w i t h o u t making f u r t h e r t e m p e r a t u r e 
a d j u s t m e n t s t o the r a i l . 



(d) I f t h e measured a c t u a l r a i l t e m perature i s 
found t o be no h i g h e r t h a n t h e i n s t a l l a t i o n o r t h e 
l a t e s t a d j u s t e d r a i l t e m p e r a t u r e o f r e c o r d , work a s 
d e s c r i b e d i n p a r a g r a p h ( a ) o f t h i s s e c t i o n may be 
p r o g r e s s e d o b s e r v i n g t h e f o l l o w i n g r e q u i r e m e n t s : 

(1) When r a i s i n g CWR t r a c k , t h e h e i g h t o f r a i s e 
s h o u l d be k e p t t o the minimum n e c e s s a r y t o o b t a i n a 
good s u r f a c e , b u t s h o u l d n o t exce e d a g e n e r a l r a i s e 
o f 1-1/2 i n c h e s , u n l e s s p r o t e c t e d by a slo w o r d e r . 
I f a h i g h e r r a i s e i s needed t o meet a r e q u i r e d p r o ­
f i l e , a d d i t i o n a l r a i s e s s h o u l d be made w i t h enough 
e l a p s e d time between r a i s e s f o r t h e t r a c k t o become 
s u f f i c i e n t l y s e t t l e d by t h e passage o f t r a i n s t o 
a s s u r e s t a b i l i t y a t normal speed, o r the speed 
p e r m i t t e d under t h e slow o r d e r ; 

(2) Both r a i l s s h o u l d be r a i s e d s i m u l t a n e o u s l y 
i n CWR t r a c k , and the c r o s s l e v e l m a i n t a i n e d a t a l l 
t i m e s . R a i s i n g t r a c k w i t h o u t i m m e d i a t e l y and f u l l y 
tamping a l l t i e s s h o u l d be a v o i d e d ; 

(3) When renewing t i e s , n o t more tha n t h r e e ( 3 ) 
s u c c e s s i v e t i e s nor more t h a n e i g h t (8) t i e s p e r 
39- f o o t l e n g t h o f t r a c k a r e t o be renewed i n any 
one (1) p a s s , i f more t i e s t h a n t h e above need t o 
be renewed, a d d i t i o n a l p a s s e s must be made w i t h a 
minimum o f one (1) day's t r a f f i c o v e r t h e t r a c k 
a f t e r each p a s s , and speed r e s t r i c t e d t o 30 m.p.h., 
u n t i l the t r a c k has been s u r f a c e d . The f i r s t t r a i n 
t o p a s s o v e r t h e t r a c k a f t e r s u r f a c i n g s h a l l be 
r e s t r i c t e d t o 30 m.p.h; 

(4) B e f o r e t r a c k i s r e t u r n e d t o normal s e r v i c e , 
a l l t i e s i n s t a l l e d s h a l l be r a i l s p i k e d , tamped, 
r a i l anchors r e a p p l i e d , a n d ' s t a n d a r d b a l l a s t 
s e c t i o n r e s t o r e d . 

(5) At l e a s t t h e f i r s t t r a i n , a l l o w e d t o o p e r a t e 
o v e r newly worked t r a c k , must be r e s t r i c t e d t o 
30 m.p.h. T r a c k i s t o be r e i n s p e c t e d and, i f s a t i s ­
f a c t o r y , f u l l speed may t h e n be r e s t o r e d . I f t h e r e 
i s any doubt c o n c e r n i n g t h e c o n d i t i o n o f the t r a c k 
f o r normal speed, t h e 30 m.p.h. slo w o r d e r must r e ­
main i n e f f e c t u n t i l a s u f f i c i e n t amount o f tonnage 
has p a s s e d o v e r t h e t r a c k t o s e t t l e i t p r o p e r l y . 

(6) I n o r d e r t o p r e v e n t heavy b r a k i n g a c t i o n by 
t r a i n s on newly worked t r a c k , t h e 30 m.p.h. slow 
o r d e r w i l l i n c l u d e a l l t r a c k worked t h a t day and i n 
a d d i t i o n a l l t r a c k worked on the p r e v i o u s day. 

(e) I f measured r a i l t e m perature i s h i g h e r t h a n 
i n s t a l l a t i o n o r l a t e s t a d j u s t e d r a i l t e m p e r a t u r e , 
CWR may be a d j u s t e d b e f o r e o r d u r i n g maintenance 
o p e r a t i o n s , u s i n g t h e f o l l o w i n g p r o c e d u r e s : 

(1) Remove b u f f e r r a i l s o r d i s c o n n e c t and l i n e 
t h e ends o f CWR s t r i n g s out o f the t i e p l a t e s t o 
c l e a r a d j o i n i n g r a i l ends; 

(2) Remove a l l r a i l a n chors between d i s c o n n e c t e d 
ends; 

(3) A f t e r t h e t r a c k has been r a i s e d , tamped and 
l i n e d , r a i l c l o s u r e s s h o u l d be made, a d j u s t i n g t h e 
l e n g t h o f b u f f e r r a i l s o r CWR as needed; 



(4) A l l r a i l a n chors must be r e a p p l i e d 
i n a ccordance w i t h p a r a g r a p h (g) o f t h i s s e c t i o n 
b e f o r e the t r a c k i s r e t u r n e d t o s e r v i c e ; 

(5) I n t h e e v e n t work i s performed through o n l y 
p a r t o f a CWR s t r i n g , t h e e n t i r e s t r i n g i s t o be 
f r e e d , and the unworked p o r t i o n o f t h e s t r i n g i s t o 
be l o osened i n i t s t i e p l a t e s by o p e r a t i n g a heavy 
s e l f p r o p e l l e d u n i t o f M.w. equipment o v e r t h e 
unworked p o r t i o n , o r t a p p i n g t h e t i e p l a t e s w i t h a 
hammer b e f o r e making c l o s u r e and a n c h o r i n g ; 

(6) The r a i l t e m perature o f e a c h CWR s t r i n g t h a t 
i s a d j u s t e d i s t o be measured and r e c o r d e d , u s i n g a 
s t a n d a r d r a i l thermometer. The thermometer s h o u l d 
be l a i d on t h e base o f the r a i l , s h i e l d e d from the 
d i r e c t r a y s o f the sun and l e f t t h e r e l o n g enough 
t o d e t e r m i n e the r a i l t e m p e r a t u r e a c c u r a t e l y . 
T h i s w i l l be the new r a i l t e m p e r a t u r e o f r e c o r d . 

( f ) A f u l l b a l l a s t s e c t i o n , as shown on S t a n d a r d 
P l a n 70003-( ) , s h a l l be p r o v i d e d and m a i n t a i n e d . 
Where n e c e s s a r y , a s u f f i c i e n t amount o f new b a l l a s t 
s h o u l d be d i s t r i b u t e d on the t r a c k , i n advance o f 
r a i s i n g , t o p e r m i t b a l l a s t r e g u l a t i n g equipment t o 
d r e s s the b a l l a s t t o a p roper c r o s s s e c t i o n b e f o r e 
the t r a c k i s p l a c e d i n s e r v i c e . 

(g) CWR i s t o be anchored i n both d i r e c t i o n s by 
box a n c h o r i n g t i e s , a s f o l l o w s : 

(1) E v e r y t i e ( f u l l b o x i n g ) : 

F o r 200 f e e t a t e a c h b o l t e d end o f CWR 
s t r i n g s ; 
F o r 200 f e e t a d j a c e n t t o each s i d e o f t r a c k 
c r o s s i n g s ; 
F o r 200 f e e t a d j a c e n t t o each end o f open 
f l o o r b r i d g e s ; 
For 200 f e e t a d j a c e n t t o each s i d e o f p u b l i c 
and p r i v a t e road c r o s s i n g s ; 
Through t u r n o u t s l a i d w i t h CWR t o the e x t e n t 
p r a c t i c a b l e , and f o r 200 f e e t a d j a c e n t t o 
s w i t c h t i e s a t each end o f t u r n o u t s through 
w h i c h CWR e x t e n d s ; 
Through CWR s t r i n g s l e s s t h a n 400 f e e t i n 
l e n g t h and a l l b u f f e r r a i l s . 

(2) E v e r y o t h e r t i e : 
Through the remainder o f each CWR s t r i n g 
where f u l l b o x i n g i s not s p e c i f i e d above; 
A c r o s s open f l o o r decks on t i m b e r and s t e e l 
s t r u c t u r e s where b l o c k i n g has been p l a c e d 
between b r i d g e t i e s . 

(3) Omit r a i l a n chors e n t i r e l y : 
I n t h e v e h i c u l a r roadway a r e a o f paved o r 
p a n e l l e d p u b l i c and p r i v a t e r o ad c r o s s i n g s . 

(h) I f t r a i n o p e r a t i o n n e c e s s i t a t e s t h a t CWR t r a c k 
be worked i n a manner c o n t r a r y t o t h e p r o v i s i o n s 
above, t h e t r a c k s h a l l be p r o t e c t e d by a 10 m.p.h. 
slow o r d e r u n t i l t h e s e p r o v i s i o n s have been 
complied w i t h . 



§ 2 1 3 . 1 2 1 R a i l j o i n t s . 

( a ) E a c h r a i l j o i n t , i n s u l a t e d j o i n t , a n d 

c o m p r o m i s e j o i n t m u s t b e o f t h e p r o p e r d e s i g n a n d 

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

( b ) I f a j o i n t b a r o n c l a s s e s 3 t h r o u g h 6 t r a c k 

i s c r a c k e d , b r o k e n , o r b e c a u s e o f w e a r a l l o w s 

v e r t i c a l m o v e m e n t o f e i t h e r r a i l w h e n a l l b o l t s 

a r e t i g h t , i t m u s t b e r e p l a c e d . 

( c ) I f a j o i n t b a r i s c r a c k e d o r b r o k e n b e t w e e n 

t h e m i d d l e t w o b o l t h o l e s , i t m u s t b e r e p l a c e d . 

( d ) I f , b e t w e e n t h e m i d d l e t w o b o l t h o l e s , b o t h 

j o i n t b a r s a r e f o u n d t o b e c r a c k e d o r o n e j o i n t 

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

t r a c k m u s t b e p r o t e c t e d b y a n a p p r o p r i a t e s p e e d 

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

( e ) I f b o t h j o i n t b a r s a r e f o u n d t o b e 

b r o k e n e n t i r e l y t h r o u g h b e t w e e n t h e m i d d l e t w o 

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

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

u n d e r § 2 1 3 . 7 ( a ) o r ( b ) . 

( f ) I n c o n v e n t i o n a l j o i n t e d t r a c k , e a c h r a i l 

m u s t b e b o l t e d w i t h a t l e a s t t w o ( 2 ) b o l t s a t e a c h 

j o i n t i n c l a s s e s 2 t h r o u g h 6 t r a c k , a n d a t l e a s t 

o n e ( 1 ) b o l t i n c l a s s 1 t r a c k . 

( g ) I n C W R t r a c k , e a c h r a i l m u s t b e b o l t e d w i t h 

a t l e a s t t w o ( 2 ) b o l t s a t e a c h b o l t e d j o i n t u s e d t o 

c o n n e c t C W R s t r i n g s , o r C W R t o c o n v e n t i o n a l r a i l . 

( h ) E a c h j o i n t b a r m u s t b e h e l d i n p o s i t i o n b y 

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

t o p r o v i d e f i r m s u p p o r t f o r a b u t t i n g r a i l e n d s , a n d 

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

j o i n t t o a c c o m m o d a t e e x p a n s i o n a n d c o n t r a c t i o n 

d u e t o t e m p e r a t u r e v a r i a t i o n s . W h e n o u t - o f - f a c e , 

n o - s l i p , j o i n t - t o - r a i l c o n t a c t e x i s t s b y d e s i g n , 

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

T h o s e l o c a t i o n s a r e c o n s i d e r e d t o b e C W R t r a c k , a n d 

m u s t m e e t a l l t h e r e q u i r e m e n t s f o r C W R t r a c k i n 

t h i s p a r t . 

( i ) W h e r e e i t h e r o f t h e f o l l o w i n g c o n d i t i o n s i s 

f o u n d t o e x i s t , t h e t r a c k m u s t b e p r o t e c t e d b y e m 

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

i s c o r r e c t e d : 

( 1 ) L e s s t h a n t w o ( 2 ) b o l t s i n a j o i n t . 

( 2 ) O n e ( 1 ) r a i l e n d u n b o l t e d . 

( j ) N o r a i l o r j o i n t b a r h a v i n g a t o r c h c u t o r 

b u r n e d b o l t h o l e m a y b e u s e d i n t r a c k . W h e n n e w 

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

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

§ 2 1 3 . 1 2 3 T i e p l a t e s . 

( a ) T h e r e m u s t b e t i e p l a t e s o n a t l e a s t e i g h t ( 8 ) 

o f a n y t e n ( 1 0 ) c o n s e c u t i v e t i e s , w h e r e t i m b e r 

c r o s s t i e s a r e u s e d i n c l a s s e s 3 t h r o u g h 6 t r a c k . 

( b ) T i e p l a t e s h a v i n g s h o u l d e r s m u s t b e p l a c e d s o 

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

t h e r a i l . 



§213.125 R a i l a n c h o r i n g 

(a) L o n g i t u d i n a l r a i l movement must be e f f e c t i v e l y 
c o n t r o l l e d . No r e d u c t i o n i n the number o f a n c h o r s 
i n t r a c k may be made w i t h o u t a p p r o v a l o f t h e 
C h i e f E n g i n e e r M.W. 

(b) Anchors must be a p p l i e d a t both ends, and on 
the same s i d e o f t h e t i e . 

( c ) R a i l a n c h o r i n g o f CWR must comply w i t h t h e 
r e q u i r e m e n t s o f §213.120(g) o f t h i s p a r t . Anchors 
p r e v i o u s l y a p p l i e d t o CWR i n accordance w i t h former 
s t a n d a r d s need not be changed u n t i l t he t r a c k i s 
worked o u t - o f - f a c e . 

§213.127 T r a c k s p i k e s . 

(a ) When c u t s t e e l t r a c k s p i k e s a r e used i n t r a c k 
c o n s t r u c t e d w i t h wood c r o s s t i e s , each r a i l , u n l e s s 
o t h e r w i s e o r d e r e d by t h e C h i e f E n g i n e e r M.W., s h a l l 
be f a s t e n e d t o e v e r y t i e by the f o l l o w i n g number o f 
s p i k e s : 

R a i l P l a t e 
T r a c k s h o l d i n g h o l d i n g 

s p i k e s s p i k e s 

(1) 5,000,000. o r l e s s g r o s s 
t o n s o f t r a f f i c p e r y e a r : 
Tangents and c u r v e s 
under 1 degree 2 0 
Curves 1 degree and o v e r 2 1 

(2) Over 5,000,000. g r o s s t o n s 
o f t r a f f i c p e r y e a r : 
Tangents and c u r v e s 
under 1 degree 2 1 
C u r v e s 1 degree and o v e r 2 2 

(b) The l o c a t i o n o f s p i k e s s h a l l be i n accordance 
w i t h P l a n 72051-A. 

( c ) A t i e t h a t does not meet the r e q u i r e m e n t s o f 
p a r a g r a p h (a) (1) o f t h i s s e c t i o n i s c o n s i d e r e d t o 
be a d e f e c t i v e t i e f o r the purposes o f §213.109(b). 

(d) T r a c k i s not c o n s i d e r e d s a t i s f a c t o r y f o r 
passage o f t r a i n s a t normal speed i f , w i t h r a i l -
h o l d i n g s p i k e s i n p l a c e f o r both r a i l s i n a l l o t h e r 
t i e s , s p i k e s f o r e i t h e r o r both r a i l s a r e removed 
from more t h a n e v e r y t h i r d ( 3 r d ) t i e on t a n g e n t 
t r a c k and c u r v e s up t o 5 d e g r e e s , o r from more tha n 
e v e r y f i f t h ( 5 t h ) t i e on c u r v e s o v e r 5 d e g r e e s . 

§213.129 T r a c k shims. 

(a) I f t r a c k does not meet t h e g e o m e t r i c l i m i t s i n 
S ubpart C o f t h i s p a r t , and the w o r k i n g o f b a l l a s t 
i s n o t p o s s i b l e due t o weather o r o t h e r n a t u r a l 
c o n d i t i o n s , t r a c k shims may be i n s t a l l e d t o c o r r e c t 
the d e f i c i e n c i e s . 

(b) I f shims a r e used, they must be removed, 
the t r a c k r e s u r f a c e d , and the t i e s tamped t o a 
s o l i d b e a r i n g as soon as w e ather o r o t h e r n a t u r a l 
c o n d i t i o n s p e r m i t . 



( c ) When shims a r e use d , t h e y must be i n s e r t e d 
d i r e c t l y on top o f t h e t i e , beneath t h e r a i l and 
t i e p l a t e . 

(d) T i e p l a t e s must n o t be removed from t h e t i e s 
a s a means o f a d j u s t i n g t h e s u r f a c e o r c r o s s l e v e l 
o f t r a c k . 

(e) T r a c k shims must be a t l e a s t t h e s i z e o f the 
t i e p l a t e , and be s p i k e d d i r e c t l y t o the t i e w i t h 
s p i k e s w h i c h p e n e t r a t e t h e t i e a t l e a s t 4 i n c h e s . 

( f ) Shims n o t e x c e e d i n g one (1) i n c h i n t h i c k n e s s , 
i n accordance w i t h P l a n 66532-A, may be used w i t h 
s t a n d a r d 6 - i n c h t r a c k s p i k e s . S p e c i a l 8 - i n c h t r a c k 
s p i k e s s h a l l be used where shims t h i c k e r t h a n one 
(1) i n c h have been a u t h o r i z e d by t h e C h i e f E n g i n e e r -
M.W. Shims must be s e c u r e l y a t t a c h e d t o t i e s w i t h 
lOd o r 20d n a i l s depending on t h e t h i c k n e s s o f t h e 
shim. 

(g) When a r a i l i s shimmed more t h a n 1-1/2 i n c h e s , 
i t must be s e c u r e l y b r a c e d on a t l e a s t e v e r y t h i r d 
( 3 r d ) t i e f o r t h e f u l l l e n g t h o f the shimming. 
(h) When a r a i l i s shimmed more tha n 2 i n c h e s , 

a combination o f shims and 2 - i n c h o r 4 - i n c h p l a n k s , 
as t h e case may be, must be used w i t h t h e shims 
on top o f the p l a n k s , e x c e p t as p r o v i d e d i n 
§213.131(b). 

( i ) Shimmed t r a c k must be watched c a r e f u l l y 
t o see t h a t shims a r e s e c u r e l y i n p l a c e and t i g h t , 
and t h a t p r o p e r gage and c r o s s l e v e l a r e b e i n g 
m a i n t a i n e d . S p e c i a l a t t e n t i o n s h o u l d be g i v e n 
when f r o s t i s t h a w i n g , as the a c t i o n i s f r e q u e n t l y 
f a s t e r t h a n when f r e e z i n g . 

§213.131 P l a n k s used i n shimming. 

(a ) P l a n k s used i n shimming must be a t l e a s t a s 
wide as t h e t i e p l a t e s , b u t i n no c a s e l e s s t h a n 
5-1/2 i n c h e s wide. Whenever p o s s i b l e t h e y must 
e x t e n d t h e f u l l l e n g t h o f t h e t i e . I f a p l a n k i s 
s h o r t e r t h a n t h e t i e , i t must be a t l e a s t 3 f e e t 
l o n g and i t s o u t e r end must be f l u s h w i t h t h e end 
o f t he t i e . 

(b) When p l a n k s a r e used i n shimming on uneven 
t i e s , o r i f t h e two r a i l s b e i n g shimmed heave 
u n e v e n l y , a d d i t i o n a l shims may be p l a c e d between 
the t i e s and p l a n k s under t h e r a i l s t o compensate 
f o r the unevenness. 

( c ) P l a n k s must be n a i l e d t o the t i e s w i t h a t 
l e a s t f o u r (4) 8 - i n c h w i r e s p i k e s . B e f o r e s p i k i n g 
t he r a i l s o r shim b r a c e s , p l a n k s must be bored 
w i t h 5/8 i n c h d i a m e t e r h o l e s . 



§213.133 T u r n o u t s and t r a c k c r o s s i n g s . 

(a ) The f a s t e n i n g s i n t u r n o u t s and t r a c k c r o s s i n g s 
must be i n t a c t and m a i n t a i n e d so a s t o keep the 
components s e c u r e l y i n p l a c e . A l s o , each s w i t c h , 
f r o g , and guard r a i l must be k e p t f r e e o f o b s t r u c ­
t i o n s t h a t may i n t e r f e r e w i t h t h e passage o f w h e e l s . 

(b) T r a c k s must be equipped w i t h r a i l a n chors 
through t u r n o u t s and c r o s s o v e r s , and on each s i d e 
of t r a c k c r o s s i n g s , s w i t c h e s , f r o g s and guard r a i l s , 
t o r e s t r a i n movement o f r a i l a f f e c t i n g t h e p o s i t i o n 
o f s w i t c h p o i n t s and f r o g s . 

( c ) E a c h flangeway a t t u r n o u t s and t r a c k c r o s s i n g s 
must be a t l e a s t 1-1/2 i n c h e s w i d e . 

§213.135 S w i t c h e s . 
(a) E a c h s t o c k r a i l must be s e c u r e l y s e a t e d i n 

s w i t c h p l a t e s , b u t c a r e must be used t o a v o i d 
c a n t i n g t h e r a i l by o v e r t i g h t e n i n g the r a i l b r a c e s . 

(b) E a c h s w i t c h p o i n t must f i t i t s s t o c k r a i l 
p r o p e r l y , w i t h t h e s w i t c h s t a n d i n e i t h e r o f i t s 
c l o s e d p o s i t i o n s t o a l l o w w h e e l s t o p a s s t he s w i t c h 
p o i n t . L a t e r a l and v e r t i c a l movement o f a s t o c k 
r a i l i n t h e s w i t c h p l a t e s o r o f a s w i t c h p l a t e on a 
t i e must n ot a d v e r s e l y a f f e c t t h e f i t o f the s w i t c h 
p o i n t t o t h e s t o c k r a i l . Immediate p r o t e c t i o n 
and prompt c o r r e c t i v e a c t i o n a r e n e c e s s a r y when 
a s w i t c h p o i n t i s found t o s t a n d open more tha n 
3/16 i n c h . 

( c ) E a c h s w i t c h must be m a i n t a i n e d so t h a t t h e 
o u t e r edge o f the wheel t r e a d cannot c o n t a c t the 
gage s i d e o f t h e s t o c k r a i l . 

(d) The h e e l o f each s w i t c h r a i l must be s e c u r e 
and t h e b o l t s i n each h e e l must be k e p t t i g h t . 

(e) E a c h s w i t c h s t a n d and c o n n e c t i n g rod must be 
s e c u r e l y f a s t e n e d and o p e r a b l e w i t h o u t e x c e s s i v e 
l o s t motion. 

( f ) E a c h throw l e v e r must be m a i n t a i n e d so t h a t i t 
cannot be o p e r a t e d w i t h t h e l o c k o r keeper i n p l a c e . 

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

(h) U n u s u a l l y chipped o r worn s w i t c h p o i n t s must 
be r e p a i r e d o r r e p l a c e d . Metal f l o w must be removed 
t o i n s u r e p roper c l o s u r e . Immediate p r o t e c t i o n 
and prompt c o r r e c t i v e a c t i o n a r e n e c e s s a r y when a 
s w i t c h p o i n t i s found t o have an u n p r o t e c t e d f i a t 
v e r t i c a l s u r f a c e 5/16 i n c h o r more i n w i d t h a t a 
depth o f 3/4 i n c h below t h e top o f the s t o c k r a i l . 

§213.137 F r o g s . 
(a ) The flangeway depth, measured from a p l a n e 

a c r o s s t h e w h e e l - b e a r i n g a r e a o f a f r o g , i n c l a s s 1 
t r a c k may not be l e s s t h a n 1-3/8 i n c h e s , o r l e s s 
than 1-1/2 i n c h e s i n c l a s s e s 2 through 6 t r a c k . 

(b) I f a f r o g p o i n t i s chi p p e d , b r o k e n , o r worn 
more t h a n f i v e - e i g h t h s ( 5 / 8 ) i n c h down and 6 i n c h e s 
back, o p e r a t i n g speed o v e r t h a t f r o g may not be 
more t h a n 10 m i l e s p e r hour. 



( c ) I f t h e t r e a d p o r t i o n o f a f r o g c a s t i n g i s worn 
down more tha n t h r e e - e i g h t h s i n c h ( 3 / 8 " ) below t h e 
o r i g i n a l c o n t o u r , o p e r a t i n g speed o v e r t h a t f r o g 
may not be more tha n 10 m i l e s p e r hour. 

§213.139 S p r i n g r a i l f r o g s . 

(a ) The o u t e r edge o f a wheel t r e a d may not c o n t a c t 
the gage s i d e o f a s p r i n g w i n g r a i l . 

(b) The t o e o f each wing r a i l must be s o l i d l y 
tamped and f u l l y and t i g h t l y b o l t e d . 

( c ) E a c h f r o g w i t h a b o l t h o l e d e f e c t o r head-web 
s e p a r a t i o n must be r e p l a c e d . 

(d) Each s p r i n g must have s u f f i c i e n t compression 
t o h o l d t h e wing r a i l a g a i n s t t he p o i n t r a i l . 

( e ) The c l e a r a n c e between the hold-down h o u s i n g 
and t he horn may not be more tha n o n e - e i g h t h (1/8) 
o f an i n c h . 

§213.141 S e l f - g u a r d e d f r o g s . 

(a ) The r a i s e d guard on a s e l f - g u a r d e d f r o g 
may not be worn more than t h r e e - e i g h t h s (3/8) o f 
an i n c h . 

(b) I f r e p a i r s a r e made t o a s e l f - g u a r d e d f r o g 
w i t h o u t removing i t from s e r v i c e , t h e g u a r d i n g f a c e 
must be r e s t o r e d b e f o r e r e b u i l d i n g t h e p o i n t . 

§213.143 F r o g guard r a i l s and guard f a c e s ; gage. 

(a) F r o g guard r a i l gage i s the d i s t a n c e from t h e 
wheel f l a n g e f a c e o f guard r a i l t o t h e gage l i n e 
o f f r o g p o i n t , measured a t r i g h t a n g l e s t o the gage 
l i n e . F r o g guard r a i l gage must not be l e s s t h a n 
t h a t p r e s c r i b e d i n the f o l l o w i n g t a b l e : 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

F r o g guard r a i l gage - minimum 

C l a s s 
o f 

t r a c k 

Maximum 
a l l o w a b l e 

speed 
(mph) 
F - P 

One p i e c e 
manganese and 

hook - f l a n g e type 
o f b r a c e d d e s i g n 

Tee guard r a i l s 
and h o o k - f l a n g e 

type o f 
unbraced d e s i g n 

1 10-15 4' 6-1/4" 4' 6-3/8" 
2 25-30 4* 6-1/4" 4' 6-3/8" 
3 40-60 4' 6-3/8" 4' 6-3/8" 
4 60-80 4' 6-3/8" 4' 6-3/8" 
5 70-90 4' 6-1/2" 4' 6-1/2" 
6 70-100 4' 6-1/2" 4' 6-1/2" 

(b) The guard r a i l d i s t a n c e (back t o back) between 
t h e wheel f l a n g e f a c e o f t h e guard r a i l and the 
wheel f l a n g e f a c e o f the f r o g wing r a i l must not be 
more than 4' 5" r e g a r d l e s s o f the c l a s s o f t r a c k . 



Subpart E 
T r a c k A p p l i a n c e s and T r a c k - R e l a t e d D e v i c e s 

§213.201 Scope. 

T h i s s u b p a r t p r e s c r i b e s minimum r e q u i r e m e n t s f o r 
c e r t a i n t r a c k a p p l i a n c e s and t r a c k - r e l a t e d d e v i c e s . 

§213.205 D e r a i l s . 

( a ) E a ch d e r a i l must be c l e a r l y v i s i b l e . When i n 
a l o c k e d p o s i t i o n a d e r a i l must be f r e e o f any l o s t 
motion w h i c h would a l l o w i t t o be o p e r a t e d w i t h o u t 
removing t h e l o c k . 

(b) When the l e v e r o f a r e m o t e l y c o n t r o l l e d d e r a i l 
i s o p e r a t e d and l a t c h e d i t must a c t u a t e t h e d e r a i l . 

§213.207 S w i t c h h e a t e r s . 

The o p e r a t i o n o f a s w i t c h h e a t e r must not 
i n t e r f e r e w i t h t h e p r o p e r o p e r a t i o n o f t h e s w i t c h 
o r o t h e r w i s e j e o p a r d i z e t h e s a f e t y o f r a i l r o a d 
equipment. 



Subpart F - I n s p e c t i o n 

§213.231 Scope. 

T h i s s u b p a r t s p e c i f i e s t h e fr e q u e n c y and manner 
o f i n s p e c t i n g t r a c k t o d e t e c t d e v i a t i o n s from t he 
l i m i t s and r e q u i r e n e n t s p r e s c r i b e d i n t h i s p a r t . 

§213.233 T r a c k i n s p e c t i o n s . 

( a ) A l l t r a c k must be i n s p e c t e d i n accordance 
w i t h t h e s c h e d u l e p r e s c r i b e d i n p a r a g r a p h ( c ) o f 
t h i s s e c t i o n by a p e r s o n d e s i g n a t e d under §213.7. 
(b) E ach i n s p e c t i o n must be made on f o o t o r by 

r i d i n g o v e r t h e t r a c k i n a v e h i c l e a t a speed t h a t 
a l l o w s t h e pers o n making t he i n s p e c t i o n t o v i s u a l l y 
i n s p e c t t h e t r a c k s t r u c t u r e f o r compliance w i t h 
t h i s p a r t . M e c h a n i c a l o r e l e c t r i c a l i n s p e c t i o n 
d e v i c e s may be used t o supplement v i s u a l i n s p e c t i o n 
when a u t h o r i z e d by the C h i e f E n g i n e e r M.W., who 
w i l l o b t a i n t h e a p p r o v a l o f the 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 o r , i f n e c e s s a r y . I f a v e h i c l e i s used 
f o r v i s u a l i n s p e c t i o n , t h e speed o f the v e h i c l e may 
not be more tha n 5 m i l e s p e r hour when p a s s i n g o v e r 
t r a c k c r o s s i n g s , highway c r o s s i n g s o r t u r n o u t s . 

( c ) E a ch t r a c k i n s p e c t i o n must be made i n 
accordance w i t h the f o l l o w i n g s c h e d u l e : 

C l a s s 
o f 

t r a c k 

Type 
o f 

t r a c k 
R e q u i r e d f r e q u e n c y 

1,2,3 
Main t r a c k 
and s i d i n g s 

Weekly w i t h a t l e a s t 3 c a l e n d a r 
days i n t e r v a l between i n s p e c ­
t i o n s ; o r 

b e f o r e u s e , i f the t r a c k i s used 
l e s s t h a n once a week; o r 

t w i c e w e e k l y w i t h a t l e a s t 1 
c a l e n d a r day i n t e r v a l between 
i n s p e c t i o n s , i f t h e t r a c k 
c a r r i e s p a s s e n g e r t r a i n s o r 
c a r r i e d more than 10 m i l l i o n 
g r o s s t o n s o f t r a f f i c d u r i n g t h e 
p r e c e d i n g c a l e n d a r y e a r . 

1,2,3 
Other t h a n 
main t r a c k s 
and s i d i n g s 

Monthly w i t h a t l e a s t 20 c a l e n d a r 
days between i n s p e c t i o n s . 

4,5,6 
Twice w e e k l y w i t h a t l e a s t 1 
c a l e n d a r day i n t e r v a l between 
i n s p e c t i o n s . 

(d) I f the p e r s o n making the i n s p e c t i o n f i n d s 
a d e v i a t i o n from the l i m i t s o r r e q u i r e m e n t s o f t h i s 
p a r t , he s h a l l i m mediately i n i t i a t e r e m e d i a l a c t i o n , 
c o r r e c t i n g t h e c o n d i t i o n i f w i t h i n h i s c a p a b i l i t y 
and n o t i f y i n g h i s s u p e r v i s o r . 



§213.235 S w i t c h and t r a c k c r o s s i n g i n s p e c t i o n s . 

(a ) E a c h s w i t c h and t r a c k c r o s s i n g must be 
i n s p e c t e d on f o o t a t l e a s t monthly, e x c e p t as 
p r o v i d e d i n p a r a g r a p h (b) o f t h i s s e c t i o n . 

(b) I n the c a s e o f t r a c k t h a t i s used l e s s t h a n 
once a month, each s w i t c h and t r a c k c r o s s i n g 
must be i n s p e c t e d on f o o t b e f o r e i t i s used. 

§213.237 I n s p e c t i o n o f r a i l . 

( a ) A c o n t i n u o u s s e a r c h f o r i n t e r n a l r a i l d e f e c t s 
must be made o f a l l CWR and j o i n t e d r a i l s a t l e a s t 
once a y e a r i n c l a s s e s 4 through 6 t r a c k , and i n 
c l a s s 3 t r a c k o v e r w h i c h p a s s e n g e r t r a i n s o p e r a t e , 
i n a d d i t i o n t o the t r a c k i n s p e c t i o n s r e q u i r e d by 
§213.233, e x c e p t as p r o v i d e d i n p a r a g r a p h (b) o f 
t h i s s e c t i o n . 

(b) I f new r a i l i s i n d u c t i v e l y o r u l t r a s o n i c a l l y 
i n s p e c t e d o v e r i t s e n t i r e l e n g t h , b e f o r e i n s t a l l i n g 
o r w i t h i n s i x (6) months a f t e r i t i s l a i d i n t r a c k , 
and a l l d e f e c t s a r e removed, t he n e x t c o n t i n u o u s 
s e a r c h f o r i n t e r n a l d e f e c t s need not be made u n t i l 
t h r e e (3) y e a r s a f t e r t h a t i n s p e c t i o n , u n l e s s 
o t h e r w i s e i n s t r u c t e d by t h e C h i e f E n g i n e e r M.W. 

(c ) I n s p e c t i o n equipment must be c a p a b l e o f d e t e c ­
t i n g d e f e c t s i n t h e a r e a e n c l o s e d by j o i n t b a r s , 
as w e l l as i n t h e body o f t h e r a i l between j o i n t s . 

(d) Each d e t e c t e d d e f e c t i v e r a i l must be marked 
w i t h a h i g h l y v i s i b l e m a r king on both s i d e s o f the 
web and base. 

§213.239 S p e c i a l i n s p e c t i o n s . 

I n t h e e v e n t o f f i r e , f l o o d , s e v e r e s torm, o r 
o t h e r o c c u r r e n c e w h i c h might have damaged t r a c k 
s t r u c t u r e , a s p e c i a l i n s p e c t i o n must be made 
o f t h e t r a c k i n v o l v e d a s soon as p o s s i b l e a f t e r 
t he o c c u r r e n c e . 

§213.241 I n s p e c t i o n r e c o r d s . 

(a) A r e c o r d must be k e p t o f each i n s p e c t i o n o v e r 
a t r a c k made i n compliance w i t h the r e q u i r e m e n t s 
o f t h i s s u b p a r t . 

(b) E a c h p e r s o n making a t r a c k i n s p e c t i o n 
under §213.233 and/or a s w i t c h and t r a c k c r o s s i n g 
i n s p e c t i o n under §213.235 s h a l l p r e p a r e , d a t e and 
s i g n a r e c o r d o f t h a t i n s p e c t i o n on t h e same day 
on w h i c h t h e i n s p e c t i o n i s made. 

( c ) The r e c o r d must s p e c i f y t h e t r a c k d e s i g n a t i o n , 
and p o i n t s between w h i c h each t r a c k was i n s p e c t e d . 
I t must show t h e l o c a t i o n and the n a t u r e o f any 
observed d e v i a t i o n from t he l i m i t s o r r e q u i r e m e n t s 
of t h i s p a r t , and the r e m e d i a l a c t i o n t a k e n o r 
recommended by the p e r s o n making t h e i n s p e c t i o n . 
(d) Records o f i n s p e c t i o n s made i n compliance w i t h 

§213.233 and §213.235 s h a l l be r e t a i n e d a t t h e 
h e a d q u a r t e r s o f the D i v i s i o n E n g i n e e r f o r a t l e a s t 
one (1) y e a r from t h e d a t e o f each i n s p e c t i o n . 



( e ) R a i l i n s p e c t i o n r e c o r d s must s p e c i f y t h e d a t e 
o f i n s p e c t i o n , and the l o c a t i o n and n a t u r e o f any 
i n t e r n a l d e f e c t s found. The r e c o r d s h a l l a l s o 
show t h e r e m e d i a l a c t i o n , and t h e d a t e such a c t i o n 
was t a k e n . 

( f ) Records o f r a i l i n s p e c t i o n s s h a l l be 
r e t a i n e d a t d e s i g n a t e d h e a d q u a r t e r s f o r a t l e a s t 
two (2) y e a r s a f t e r t h e i n s p e c t i o n , and f o r a t 
l e a s t one (1) y e a r a f t e r r e m e d i a l a c t i o n i s t a k e n . 

(g) Records o f i n s p e c t i o n s r e q u i r e d under t h i s 
s e c t i o n must be made a v a i l a b l e f o r i n s p e c t i o n and 
c o p y i n g by the 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 o r . 
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Subpart A - Ge n e r a l 

§1.0 Scope o f p a r t . 

(a) P a r t I I supplements P a r t I and p r o v i d e s 
economical s t a n d a r d s f o r the c o n s t r u c t i o n and 
maintenance o f t r a c k . I t i s f o r the guidance o f 
D i v i s i o n E n g i n e e r s , S u p e r v i s o r s - T r a c k , E n g i n e e r 
Corps, I n s p e c t o r s , Foremen-Track, o t h e r Maintenance 
of Way f o r c e s , c o n t r a c t o r s and o t h e r s b u i l d i n g or 
r e p a i r i n g t r a c k . Any p o r t i o n s o f t h i s p a r t may be 
i n c l u d e d i n a c o n t r a c t and c a r r y the same f o r c e as 
s p e c i f i c a t i o n s , when so used. 
(b) I t i s not the i n t e n t o f t h i s p a r t to e s t a b l i s h 

a r b i t r a r y procedures or v a l u e s , but t o s e r v e as 
a guide which must be c o n s i d e r e d i n the l i g h t o f 
e x p e r i e n c e and the requirements o f the s e r v i c e . 
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Subpart B - Roadbed and R i g h t of Way 

§33.0 Drainage. 

(a) Drainage i s of prime importance f o r economica: 
maintenance of t r a c k . Water m i x i n g w i t h m a t e r i a l s 
o f the roadbed tends to make the e n t i r e t r a c k 
s t r u c t u r e u n s t a b l e i n v a r y i n g degrees depending on 
the k i n d of m a t e r i a l and the q u a n t i t y and f l o w of 
w a t e r . 

(b) Water seeping or f l o w i n g toward the t r a c k 
should be conducted a c r o s s the roadbed or be i n t e r ­
cepted and d i v e r t e d b e f o r e i t reaches the roadbed. 

(c ) Water f a l l i n g upon the roadbed should be 
q u i c k l y d r a i n e d . 

(d) Adequate c r o s s d r a i n s should be m a i n t a i n e d , 
p a r t i c u l a r l y where b r i d g e s , road c r o s s i n g s , and 
sags i n t e r f e r e w i t h l o n g i t u d i n a l d r a i n a g e . 

(e) Maintenance of drainage systems must s a t i s f y 
the requirements of §213.33. 

§35.0 Cross s e c t i o n . 

Roadbeds, embankments and e x c a v a t i o n s should be 
c o n s t r u c t e d i n accordance w i t h s t a n d a r d c r o s s 
s e c t i o n s and t h e r e a f t e r so m a i n t a i n e d . D e v i a t i o n 
from approved c r o s s s e c t i o n s should not be made 
w i t h o u t a u t h o r i z a t i o n by the C h i e f E n g i n e e r M.W. 

§37.0 V e g e t a t i o n . 

(a) Growth o f v e g e t a t i o n should be encouraged on 
s l o p e s of embankments, c u t s and deep d i t c h e s to 
p r e v e n t e r o s i o n . 

(b) V e g e t a t i o n growth must be c o n t r o l l e d 
i n accordance w i t h the requirements of §213.37. 

§39.0 Si g n s and p o s t s . 

T r a c k s i g n s and p o s t s must be p l a c e d and 
m a i n t a i n e d i n accordance w i t h Standard P l a n s and 
s p e c i a l i n s t r u c t i o n s . They should be m a i n t a i n e d 
i n t h e i r proper p l a c e s and kept plumb. 

§41.0 Highway grade c r o s s i n g s . 

§41.1 A u t h o r i t y f o r p r o t e c t i o n . 

I n a d d i t i o n t o s i g n a l s p r e s c r i b e d i n "Rules f o r 
Conducting T r a n s p o r t a t i o n , " p u b l i c grade c r o s s i n g s 
s h a l l be p r o t e c t e d a c c o r d i n g to degree of h a z a r d , 
s t a t e s t a t u t e s , township and m u n i c i p a l o r d i n a n c e s 
and p u b l i c s e r v i c e commission r e g u l a t i o n s w i t h the 
s i g n o r d e v i c e approved by the governing body. 

§41.2 Forms of p r o t e c t i o n . 

(a) W h i s t l e s i g n s i n accordance w i t h Standard P l a n 
78410-( ) , except t h a t i n overhead e l e c t r i f i e d 
t e r r i t o r y they s h a l l be a t t a c h e d to a c a t e n a r y pole 
i n accordance w i t h P l a n 78411-( ) . 



(b) Highway c r o s s i n g s i g n s conforming t o S t a n d a r d 
F l a n 78302-A. 

(c ) Automatic p r o t e c t i o n : 
(1 ) Automatic f l a s h i n g l i g h t s i g n a l s and highway 

c r o s s i n g s i g n s conforming t o Standard S i g n a l P l a n . 
(2) Automatic c r o s s i n g g a t e s w i t h f l a s h i n g l i g h t 

s i g n a l assemblage and highway c r o s s i n g s i g n 
conforming t o Standard S i g n a l P l a n . 

(3) Where t r a c k c i r c u i t s f o r c r o s s i n g p r o t e c t i o n 
a r e a p p l i e d t o s i d i n g s o r y a r d t r a c k s , t h e l i m i t s 
o f the c i r c u i t s on such t r a c k s s h a l l be i n d i c a t e d 
by a "CC" s i g n o r by a y e l l o w s t r i p e a p p r o x i m a t e l y 
10 i n c h e s wide p a i n t e d on the i n s i d e and o u t s i d e o f 
the head, web and base o f both r a i l s , w hich must be 
k e p t c l e a r o f snow, i c e , d i r t and weeds, and must 
be r e p a i n t e d a3 o f t e n as n e c e s s a r y . 

(d) Manual p r o t e c t i o n : 
(1) C r o s s i n g g a t e s , p a i n t e d i n accordance w i t h 

PRR Standard P l a n 78320-( ) , and p r o v i d e d w i t h one 
approved o i l or e l e c t r i c lamp and one r e d r e f l e c t o r 
g l a s s s i g n a l on each s i d e of t h e r a i l r o a d . 

F o r gates a l r e a d y equipped w i t h two o i l lamps i n 
accordance w i t h PRR S t a n d a r d P l a n 70995- ( ) , or two 
e l e c t r i c lamps, the r e d r e f l e c t o r g l a s s s i g n a l need 
not be s u b s t i t u t e d f o r the l e f t hand lamp, e x c e p t 
a s replacement of t h i s lamp becomes n e c e s s a r y . 

Where deemed n e c e s s a r y on account o f d e n s i t y o f 
highway t r a f f i c , a d d i t i o n a l l i g h t s or r e d g l a s s 
r e f l e c t o r s , so as t o p r o v i d e f o u r on each s i d e of 
the r a i l r o a d a r e p e r m i t t e d . I n s t a l l a t i o n s s h a l l 
be made i n accordance w i t h S t a n d a r d I n s t r u c t i o n s . 

§41.3 Maintenance. 

(a) A l l s i g n s and o t h e r forms o f p r o t e c t i o n a t 
grade c r o s s i n g s must be immediately r e p a i r e d o r 
r e p l a c e d when damaged. 
(b) C r o s s i n g s should be k e p t c l e a n , and a t t e n t i o n 

g i v e n t o the f o l l o w i n g : 
(1) D r ainage, s l o p i n g the s u r f a c e i f n e c e s s a r y , 

and c o n s t r u c t i n g underground d r a i n s . 
(2) S u r f a c e w a t e r f l o w i n g a l o n g highway toward 

the r a i l r o a d s h o u l d be d i v e r t e d b e f o r e i t reaches 
the t r a c k s . 

(3) The w i d t h of the c r o s s i n g s h a l l be s u f f i c i e n t 
to extend a t l e a s t two (2) f e e t beyond each edge o f 
the t r a v e l l e d w i d t h of the highway. The c r o s s i n g 
s u r f a c e should be supported by s h o u l d e r s p l a c e d i n 
the spaces between t r a c k s . 

(4) Highway approaches t o t r a c k a r e a s s h o u l d be 
3n smooth grades w i t h o u t abrupt b r e a k s , so t h a t low 
road c l e a r a n c e v e h i c l e s c a r r y i n g l a r g e shipments, 
such as heavy machinery, may p a s s over the t r a c k s 
•rithout t o u c h i n g the r a i l s o r s u r f a c e o f c r o s s i n g 
r i t h t h e i r underframes. 
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(5) Flangeways s h a l l be 2-1/2 i n c h e s wide and not 
l e s s than 4 i n c h e s deep. They must be kept c l e a n 
a t a l l times. 

(6 ) The view i n both d i r e c t i o n s from v e h i c l e s 
approaching the t r a c k s h a l l be kept a s c l e a r a s 
p r a c t i c a b l e . 

(7) When i n s t a l l i n g or making g e n e r a l r e p a i r s t o 
c r o s s i n g s , t r a c k a l i n e m e n t on tan g e n t s should be 
f i x e d by t r a n s i t l i n e and on c u r v e s by s t r i n g l i n e 
c a l c u l a t i o n s . 

§41.4 Conduct o f work. 

Work on highway c r o s s i n g s , p u b l i c s t r e e t s and 
roads s h a l l be done w i t h the l e a s t inconvenience 
p o s s i b l e t o highway t r a v e l e r s . Care must be ta k e n 
to p r o t e c t the work i n compliance w i t h the s a f e t y 
requirements and the law. Where i t i s n e c e s s a r y 
to c o n s t r u c t temporary f o o t w a l k s or d r i v e w a y s , they 
must be kept i n a s a f e c o n d i t i o n . 

§43.0 Wire l i n e s . 

§43.1 Communication and s i g n a l l i n e s . 

(a) When r e p a i r i n g and working on w i r e l i n e s , a l l 
a p p l i c a b l e s a f e t y r u l e s must be s t r i c t l y observed. 
(b) A l l Maintenance o f Way employees must observe 

the g e n e r a l c o n d i t i o n o f p o l e s and w i r e s along and 
a c r o s s the t r a c k s and r i g h t - o f - w a y , and r e p o r t any 
c o n d i t i o n s needing c o r r e c t i o n , such a s : broken 
w i r e s , up-rooted t r e e s o r broken branches i n the 
w i r e s , o r broken or l e a n i n g p o l e s , t o r e s p o n s i b l e 
C.s S. employee and the S u p e r v i s o r - T r a c k . 

( c ) Trees near w i r e l i n e s should be kept trimmed, 
or removed when decayed t o such an e x t e n t as t o be 
unsafe, to p r e v e n t i n t e r f e r e n c e w i t h w i r e s , or w i t h 
the view of s i g n a l s . 
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Subpart C - T r a c k Geometry 

§53.0 Gage. 

§53.1 Standards f o r gage. 
The s t a n d a r d gage f o r t r a c k , measured between the 

runni n g r a i l s a t r i g h t a n g l e s t o the alinement o f 
the t r a c k , 5/8 i n c h below t he top o f r a i l , i s : 

(a) Tangents: 
(1) 4 f e e t 8-1/2 i n c h e s (4 f e e t 8-1/4 i n c h e s i s 

p e r m i t t e d i n c l a s s e s 4,5 and 6 t r a c k , e x c e p t 
through s t r a i g h t runs o f t u r n o u t s and c r o s s o v e r s ) . 

(2) 4 f e e t 8-1/2 i n c h e s on s t r a i g h t runs through 
t u r n o u t s and c r o s s o v e r s i n a l l c l a s s e s o f t r a c k . 

(b) C u r v e s : 
(1) 4 f e e t 8-1/2 i n c h e s up t o 13 degrees, i n c . 
(2) 4 f e e t 9 i n c h e s over 13 degrees. 

( c ) T urnouts and c r o s s o v e r s : 
(1) 4 f e e t 8-1/2 i n c h e s on t u r n o u t runs from 

tangent f o r t u r n o u t s , Nos. 8 and h i g h e r . 
(2) 4 f e e t 9 i n c h e s on t u r n o u t runs from tangent 

f o r t u r n o u t s l e s s than No. 8. 
(3) I n accordance w i t h paragraph ( b ) , above, f o r 

t u r n o u t r u n s from c u r v e s . 
(d) Gage through s p e c i a l l y f a b r i c a t e d t r a c k w o r k , 

such a s movable p o i n t and s l i p c r o s s i n g s , s h a l l be 
as a u t h o r i z e d by the C h i e f E n g i n e e r M.W. 

(e) Where e x i s t i n g gage conforms t o st a n d a r d s 
p r e v i o u s l y i n e f f e c t , and i s i n compliance w i t h 
§213.53, change need not be made u n t i l r a i l i s 
renewed o r o u t - o f - f a c e gaging i s performed. 

( f ) Changes i n p r e s c r i b e d gages should be made i n 
uni f o r m increments o f not more than 1/4 i n c h per 
31 f e e t o f t r a c k . 

(g) Gage s h a l l be changed by s u i t a b l e adjustment 
o f t h e r a i l o p p o s i t e t h e l i n e r a i l . 

§53.2 Maintenance o f gage. 
(a) Gage s h a l l be measured w i t h a s t a n d a r d t r a c k 

gage o r o t h e r a u t h o r i z e d d e v i c e . T r a c k gages must 
be checked a t f r e q u e n t i n t e r v a l s f o r a c c u r a c y by 
the S u p e r v i s o r - T r a c k . 

(b) P r o v i d e d gage i s un i f o r m , the f o l l o w i n g 
d e v i a t i o n s from t h a t m a i n t a i n e d s h o u l d not be 
exceeded: 

(1) I n c l a s s e s 5 and 6 t r a c k : 
Tangents - P l u s o r minus 1/4 i n c h . 
Curves - P l u s 1/2 i n c h to minus 1/4 i n c h . 

(2) I n c l a s s e s 1 through 4 t r a c k , where the r a i l s 
a r e s e c u r e l y f a s t e n e d t o the t i e s and i n c o r r e c t 
a l i n e m e n t : 

Tangents - P l u s 1/2 i n c h t o minus 1/4 i n c h . 
Curves - P l u s 3/4 i n c h t o minus 1/4 i n c h . 
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§55.0 Alinement. 

Alinement c o n s i s t s o f s e r i e s o f s t r a i g h t l e n g t h s 
of t r a c k , r e f e r r e d to as t a n g e n t s , connected by 
s i m p l e , compound o r r e v e r s e c u r v e s . 

§55.1 Maintenance of a l i n e m e n t . 
(a) Outer r a i l s o f c u r v e s and f i e l d s i d e r a i l s on 

tangents should be s e l e c t e d as the l i n e r a i l s . 
(b) When g e n e r a l alinement i s t o be c o r r e c t e d , 

such as the removal o f long swings on tangents and 
the r e s t o r a t i o n o f c u r v e s to c i r c u l a r c u r v a t u r e , 
l a y i n g out o f s p i r a l s , e t c . , the throws s h o u l d be 
determined from f i e l d measurements. 

(1) A t r a n s i t or r a i l mounted t e l e s c o p e should 
be used to determine the c o r r e c t i o n s r e q u i r e d on 
t a n g e n t s . 

(2) The s t r i n g l i n e method should be used t o 
determine the alinement of c u r v e s and t o c a l c u l a t e 
the r e q u i r e d c o r r e c t i o n s or throws. 

( c ) F o r d e t a i l c o r r e c t i o n s of i r r e g u l a r l i n e , the 
r e q u i r e d throws may be determined by u s i n g a l i n e 
w i r e and i n d i c a t o r d e v i c e , p l o t t i n g a graph on 
c u r v e s , o r w i t h automatic l i n i n g equipment. 

(d) Alinement must be mai n t a i n e d w i t h i n the l i m i t s 
p r e s c r i b e d i n §213.55. 

(e) The alinement o f t r a c k and e l e v a t i o n on c u r v e s 
i n overhead e l e c t r i f i e d t e r r i t o r y must not be 
changed u n t i l proper n o t i c e has been g i v e n t o the 
S u p e r v i s o r - E l e c t r i c T r a c t i o n and h i s ap p r o v a l has 
been r e c e i v e d . 

§55.2 S t r i n g l i n i n g c u r v e s . 

(a) S t r i n g l i n i n g o f c u r v e s i s based on the 
f o l l o w i n g p r i n c i p l e s : 

(1) The mi d - o r d i n a t e s o f a c u r v e a r e i n d i c a t i v e 
o f i t s degree o f c u r v a t u r e . 

(2) The mi d - o r d i n a t e s o f a c i r c u l a r c u rve a r e 
equal f o r chords o f uniform l e n g t h . 

(3) F o r p r a c t i c a l purposes, t he mid-ordinate 
v a r i e s d i r e c t l y w i t h t he degree o f c u r v a t u r e . 

(4) Where t r a c k i s thrown i n o r out a t any 
s i n g l e s t a t i o n on the c u r v e , t he mid-ordinate of 
the curve a t the s t a t i o n i s a f f e c t e d by the amount 
of the throw and the mi d - o r d i n a t e s a t the a d j a c e n t 
s t a t i o n s a r e a u t o m a t i c a l l y a f f e c t e d by o n e - h a l f 
(1/2) o f the amount, but i n the o p p o s i t e d i r e c t i o n . 
(b) S t r i n g l i n i n g o f c u r v e s i s a method f o r 

det e r m i n i n g the most advantageous alinement t h a t 
can be ob t a i n e d w i t h r e a s o n a b l e amounts o f throw. 

(c) Any o f the e s t a b l i s h e d mathematical methods, 
such a s the " B a r t l e t t Method" o r " B r a c k e t Method", 
may be used t o c a l c u l a t e the throws o f c u r v e s . 
A l l c a l c u l a t i o n s should be checked t o a s c e r t a i n 
t h a t the c a l c u l a t e d throws w i l l a c t u a l l y produce 
the r e q u i r e d changes i n m i d - o r d i n a t e s . 



(d) The ARC " C u r v e l i n e r " machine i s an approved 
d e v i c e f o r m e c h a n i c a l l y c a l c u l a t i n g the throrf o f 
c u r v e s . The o p e r a t o r o f the " C u r v e l i n e r " machine 
must be p r o p e r l y t r a i n e d i n i t s o p e r a t i o n . 

(e) T r a c k s h a l l be s t a t i o n e d f o r s t r i n g l i n i n g 
on t h e gage s i d e o f the o u t e r (high s i d e ) r a i l o f 
the c u r v e , w i t h s t a t i o n i n g marked on the web o r 
base o f the r a i l . 

(1) S t a t i o n i n g s h a l l begin a t a p o i n t on tangent 
s u f f i c i e n t l y f a r ahead t o p e r m i t the measurement 
o f any r e v e r s e c u r v a t u r e o r "dog-leg", and continue 
throughout the c u r v e to a p o i n t s u f f i c i e n t l y f a r on 
t h e tangent t o p e r m i t measurement o f any r e v e r s e 
c u r v a t u r e on the l e a v i n g end. 

(2) 31-foot s t a t i o n s ( 6 2 - f o o t chords) should be 
used f o r most c u r v e s found i n main t r a c k s , i n which 
c a s e a mid-ordinate o f one (1) i n c h w i l l i n d i c a t e 
one (1) degree o f c u r v a t u r e . I t may be d e s i r a b l e 
to use 44-foot s t a t i o n s f o r cu r v e s under 30 minutes, 
or t o use 22-foot s t a t i o n s f o r sharp c u r v e s . 

(3) The p r a c t i c a l r e l a t i o n s h i p between s t a t i o n 
and chord l e n g t h , mid-ordinate and degree o f 
c u r v a t u r e f o r v a r i o u s s t a t i o n i n g s i s shown i n the 
f o l l o w i n g t a b l e : 

Degree o f 
c u r v a t u r e 

S t a t i o n 
l e n g t h 

Chord 
l e n g t h 

Mid-
o r d i n a t e 

1°00' 15'6" 31' 1/4" 
1°00' 22' 44" 1/2" 
1°00' 31* 62' 1 " 
l o 0 0 l 44' 88* 2" 

( f ) M id-ordinates should be measured t o the gage 
s i d e o f the s t r i n g i n s i x t e e n t h s ( 1 6 t h s ) o f an i n c h . 

(1) S t r i n g l i n e h o l d e r s or o f f s e t b l o c k s should 
be used t o p o s i t i o n the s t r i n g a d i s t a n c e o f one 
(1) i n c h away from the gage l i n e of the r a i l , so as 
to p e r m i t measurement o f any r e v e r s e c u r v a t u r e . 
A t y p i c a l s t r i n g l i n e h o l d e r i s shown i n f i g u r e 1 . 

(2) Mid-ordinate measurements should be t a k e n 
w i t h t h e s t r i n g l i n e p u l l e d t a u t , not a f f e c t e d by 
the wind, and w i t h the s t r i n g l i n e h o l d e r s and the 
s c a l e h e l d h o r i z o n t a l and p e r p e n d i c u l a r t o the gage. 

(3) I f a c o n v e n t i o n a l r u l e i s used to measure the 
mid - o r d i n a t e , t he a c t u a l s c a l e r e a d i n g should be 
reco r d e d and a c o r r e c t i o n made t o compensate f o r 
the 1 i n c h o f f s e t o f the s t r i n g l i n e from t h e r a i l 
when c a l c u l a t i o n s a r e made, to a v o i d f i e l d e r r o r s . 
D i r e c t compensated rea d i n g s o f mid - o r d i n a t e s may be 
recorded by the use of a s c a l e s i m i l a r t o t h a t 
shown i n f i g u r e 2. 

(4) Form M.W. 94 - S t r i n g L i n e Data - should be 
used t o r e c o r d f i e l d measurements and f o r making 
mathematical c a l c u l a t i o n s . The l a t e s t c a l c u l a t i o n 
o r r e c o r d o f f i e l d measurements should be r e t a i n e d 
by the S u p e r v i s o r - T r a c k f o r r e c o r d purposes. 
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(g) T r a c k c e n t e r d i s t a n c e s s h o u l d be measured and 
r ecorded a t l e a s t e v e r y f i v e (5) s t a t i o n s i n two o r 
more t r a c k t e r r i t o r y , and more f r e q u e n t l y where 
c l o s e t r a c k c e n t e r s a r e encountered. The d i s t a n c e 
from c e n t e r l i n e o f t r a c k to any o b s t r u c t i o n which 
might i n t e r f e r e w i t h the l i n i n g o f the c u r v e s h o u l d 
be measured and recorded so t h a t l i m i t i n g throws 
f o r t h e s e t i g h t s p o t s may be determined. 

(h) The l o c a t i o n o f both ends of each e l e v a t i o n 
r u n o f f s h o u l d be noted so t h a t t h e r e l a t i o n s h i p 
between s p i r a l s and r u n o f f s can be m a i n t a i n e d . 

§55.3 R e f e r e n c i n g t r a c k f o r l i n i n g . 

(a) I n s i n g l e t r a c k t e r r i t o r y s t a k e s s h a l l be used 
to mark the d e s i r e d a l i n e m e n t . S t a k e s may be used 
i n " T h i r d R a i l T e r r i t o r y " o r a t o t h e r l o c a t i o n s i n 
m u l t i p l e t r a c k t e r r i t o r y where t h e i r use may be 
e x p e d i e n t . 

(b) A " s c r a t c h " board o r rod may be e f f e c t i v e l y 
used t o mark r e q u i r e d throws f o r c u r v e s on m u l t i p l e 
t r a c k s . These a r e d e v i c e s f o r r e f e r e n c i n g e x i s t i n g 
a l i nement o f the t r a c k t o be l i n e d t o an a d j a c e n t 
t r a c k , which must not be d i s t u r b e d u n t i l the l i n i n g 
o p e r a t i o n has been completed: 

(1) S c r a t c h boards have one notched end, t o be 
p l a c e d on the head o f a r a i l , and have a s c r i b e r 
or sharpened s p i k e on the o t h e r end f o r " s c r a t c h 
marking" t i e s on the a d j a c e n t t r a c k . There a r e 
u s u a l l y s e v e r a l notches t o p e r m i t use o f the board 
on c u r v e s h a v i n g d i f f e r e n t t r a c k c e n t e r d i s t a n c e s . 
A t y p i c a l s c r a t c h board i s shown i n f i g u r e 3. 

(2) S t a t i o n s a r e seldom d i r e c t l y o p p o s i t e t i e s 
i n t h e a d j a c e n t t r a c k . L o c a t i o n s on the r a i l head 
where the notch i s p l a c e d must be marked, so t h a t 
when the t r a c k l i n i n g o p e r a t i o n i s performed the 
board can be p l a c e d i n the same l o c a t i o n as when 
the s c r a t c h marks were made. 

(3) S c r a t c h e s a r e made by p l a c i n g the board w i t h 
the s e l e c t e d notch f i r m l y a g a i n s t the i n t e r t r a c k 
s i d e o f the head o f one r a i l , p r e f e r a b l y the l i n e 
r a i l , a t marked l o c a t i o n s d e s c r i b e d i n paragraph 2. 
A s c r a t c h mark i s then made on the near end o f a 
t i e i n the a d j a c e n t t r a c k w i t h the sharpened s p i k e 
o r s c r i b e r . 

(4) Tacks a r e d r i v e n i n t o " s c r a t c h e d " t i e s a t 
d i s t a n c e s e q u a l to the c a l c u l a t e d r e q u i r e d throws 
from s c r a t c h e s . S p e c i a l c a r e must be t a ken t o s e t 
the t a c k i n the proper d i r e c t i o n from the s c r a t c h 
so t h a t , when t r a c k i s p r o p e r l y l i n e d i n accordance 
w i t h c a l c u l a t e d throws, the p o i n t a t the s c r a t c h 
end o f the board w i l l be d i r e c t l y over the c e n t e r 
o f the t a c k head. 



(5) A f t e r the curve i s tacked, the same s c r a t c h 
board or rod used to s c r i b e the marks must be l e f t 
with the person assigned to supervise c o r r e c t i o n 
of the a l i n e a a n t , and used throughout t h a t l i n i n g 
operation. The notch end of the board s h a l l be 
placed on the i n t e r t r a c k s i d e of the head of the 
r a i l s e l e c t e d for referencing and the t r a c k l i n e d 
u n t i l the point a t the s c r a t c h end of the board i s 
d i r e c t l y over the center of the tack i n the 
adjacent t r a c k . 
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§57.0 C u r v a t u r e , e l e v a t i o n and speed. 

§57.1 G e n e r a l . 

(a) E l e v a t i o n , o r s u p e r e l e v a t i o n , i s the v e r t i c a l 
d i s t a n c e o f the o u t e r r a i l o f a c u r v e above the 
i n n e r r a i l . I t i s p r o v i d e d t o overcome or p a r t i a l ­
l y overcome the e f f e c t s o f c u r v a t u r e and speed. 
(b) E q u i l i b r i u m e l e v a t i o n i s t h a t which e x a c t l y 

overcomes the e f f e c t o f n e g o t i a t i n g a curve a t 
a g i v e n speed f o r any g i v e n degree o f c u r v a t u r e , 
p l a c i n g t h e r e s u l t a n t o f the c e n t r i f u g a l f o r c e and 
weight o f equipment i n a d i r e c t i o n p e r p e n d i c u l a r 
t o the p l a n e o f the t r a c k . 

( c ) Underbalance i s the amount t h a t an e l e v a t i o n 
i s l e s s than e q u i l i b r i u m e l e v a t i o n f o r any g i v e n 
combination o f speed and c u r v a t u r e . 
(d) Overbalance i s the amount t h a t an e l e v a t i o n 

exceeds e q u i l i b r i u m e l e v a t i o n , and i s produced by 
the o p e r a t i o n o f a t r a i n around a c u r v e a t l e s s 
than e q u i l i b r i u m speed, or stopp i n g on the c u r v e . 

(e) A u t h o r i z e d speed i s t h a t s p e c i f i e d i n the 
c u r r e n t employee's t i m e t a b l e . 

§57.2 E l e v a t i o n . 

D i v i s i o n E n g i n e e r s s h a l l e s t a b l i s h t h e amount o f 
e l e v a t i o n to be p l a c e d and m a i n t a i n e d on each c u r v e 
w i t h i n the l i m i t s p e r m i t t e d , as shown i n §213.57. 

§59.0 S p i r a l s and e l e v a t i o n r u n o f f s . 

§59.1 S p i r a l s . 

(a) S p i r a l s s h a l l be p r o v i d e d i n main t r a c k s a t 
the ends o f simple c u r v e s and segments o f compound 
c u r v e s . S p i r a l s s h o u l d be p r o v i d e d i n o t h e r t r a c k s 
where p r a c t i c a b l e , t o f a c i l i t a t e c u r v e n e g o t i a t i o n 
by long c a r s . 
(b) A. s p i r a l should be used i n which the degree o f 

c u r v a t u r e and the amount of e l e v a t i o n a t any p o i n t 
v a r y d i r e c t l y as the d i s t a n c e . 

( c ) The l e n g t h o f s p i r a l s h o u l d be s u f f i c i e n t t o 
accommodate the e n t i r e l e n g t h o f e l e v a t i o n r u n o f f . 
I f p h y s i c a l c o n d i t i o n s do not p e r m i t a s p i r a l long 
enough t o accommodate the minimum l e n g t h o f r u n o f f , 
a maximum o f one (1) i n c h e l e v a t i o n may be run o f f 
on tangent t r a c k . 
(d) On l i g h t c u r v e s i n c l a s s e s 5 and 6 t r a c k , t h e 

l e n g t h o f s p i r a l needed t o accommodate the minimum 
e l e v a t i o n r u n o f f may not be s u f f i c i e n t t o p e r m i t a 
comfortable t r a n s i t i o n between e q u i l i b r i u m t r a i n 
o p e r a t i o n on tangents and underbalanced o p e r a t i o n 
on the c u r v e s . The minimum d e s i r a b l e l e n g t h s p i r a l 
f o r comfortable h i g h speed t r a i n o p e r a t i o n should 
be determined from e i t h e r o f the f o l l o w i n g formulas 
and used where i t i s longer than the s p i r a l needed 
t o accommodate the minimum l e n g t h e l e v a t i o n r u n o f f : 



(1) L » 1.63 E U V - To be used where t r a c k c e n t e r 
d i s t a n c e s and c l e a r a n c e s p e r m i t . 

(2) L » 1.22 E U V - To be used where p h y s i c a l 
c h a r a c t e r i s t i c s r e s t r i c t t h e use of the s p i r a l 
determined from t he formula i n paragraph (1) 

Where: 
L = Minimum d e s i r a b l e l e n g t h o f s p i r a l i n f e e t . 
E u • Underbalanced e l e v a t i o n i n i n c h e s . 
V » Maximum a u t h o r i z e d t r a i n speed i n m i l e s p e r 

hour 

§59.2 E l e v a t i o n r u n o f f s . 

(a) The change i n e l e v a t i o n should be i n uniform 
i n c r e m e n t s , and the r a t e o f change per 31 f e e t o f 
t r a c k should not be more than the f o l l o w i n g : 

Maximum Maximum 
a u t h o r i z e d r a t e o f 

speed change 
Up t o 60 mph 1/2 i n c h 
61 t o 90 mph 3/8 i n c h 
9 1 t o 100 mph 1/4 i n c h 

(b) A t l e a s t 100 f e e t o f tangent t r a c k , w i t h z e r o 
c r o s s l e v e l , s h o u l d be p r o v i d e d between the zero 
e l e v a t i o n p o i n t s i n a d j a c e n t c u r v e s o f op p o s i t e 
d i r e c t i o n , where p r a c t i c a b l e . 

§59.3 Marking. 

(a) The r e q u i r e d amount o f e l e v a t i o n s h a l l be 
de s i g n a t e d a t un i f o r m i n t e r v a l s , not g r e a t e r than 
31 f t . a p a r t , on e l e v a t i o n r u n o f f s a t the ends o f 
c u r v e s and between d i f f e r e n t degrees o f c u r v a t u r e 
on compound c u r v e s by f a s t e n i n g a metal e l e v a t i o n 
marker t a g , P l a n 691786-A, t o the top o f the 
n e a r e s t t i e , 12 i n c h e s from the high r a i l . 

(b) Tags should be p l a c e d t o be read w h i l e f a c i n g 
a l o n g the t r a c k e x c e p t i n g the t a g a t f u l l e l e v a t i o n 
which s h a l l be p l a c e d t o r e a d f a c i n g t he h i g h r a i l , 
t o p l a i n l y i n d i c a t e the a u t h o r i z e d f u l l e l e v a t i o n . 

( c ) Tags s h a l l be stamped i n i n c h e s and increments 
o f not l e s s than e i g h t h s o f i n c h e s . 

§61.0 Curve d a t a r e c o r d s . 
(a ) Curve d a t a r e c o r d s must be mai n t a i n e d f o r each 

curve i n c l a s s e s 4 through 6 t r a c k i n accordance 
w i t h §213.61. Such r e c o r d s , a l s o , should be main­
t a i n e d f o r c u r v e s i n lower c l a s s main t r a c k s . 

(b) Curve r e c o r d s may be mai n t a i n e d by u s i n g a 
s u i t a b l e c o n s o l i d a t e d form f o r the t r a c k , l i n e and 
t e r r i t o r y i n v o l v e d , o r by n o t a t i o n s on t r a c k and 
program c h a r t s . 

§62.0 C l e a r a n c e s and t r a c k c e n t e r s . 

§62.1 T r a c k c e n t e r s . 
(a ) I n m a i n t a i n i n g a l i n e m e n t , the e x i s t i n g t r a c k 

c e n t e r s , i n c l u d i n g e q u i v a l e n t c e n t e r s on c u r v e s , 
must not be reduced below the minimum e s t a b l i s h e d 
f o r t h e t e r r i t o r y . 
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(b) A permanent r e c o r d o f t r a c k c e n t e r s between 
main t r a c k s , and between main and a d j a c e n t s i d e 
t r a c k s should be m a i n t a i n e d by D i v i s i o n E n g i n e e r s . 

(c ) For new c o n s t r u c t i o n o r r e c o n s t r u c t i o n , the 
f o l l o w i n g t r a c k c e n t e r s should be used f o r t a n g e n t s , 
and be i n c r e a s e d f o r c u r v e s i n accordance w i t h 
paragraph ( d ) , u n l e s s o t h e r w i s e i n s t r u c t e d by the 
C h i e f E n g i n e e r M.W. -

D e s i g n a t i o n o f T r a c k s T r a c k C e n t e r s 
on Tangents 

(1) A d j a c e n t Main T r a c k s , i n c l u d i n g 
a d d i t i o n a l main t r a c k s 14'-0" 

(2) A d j a c e n t Y a r d , I n d u s t r i a l and 
o t h e r S i d e T r a c k s 14 '-0" 

(3) Main T r a c k and any a d j a c e n t 
t r a c k , o t h e r than another main 
t r a c k or a y a r d l a d d e r t r a c k ... 17 1-0" 

(4) Secondary, Running, I n d u s t r i a l 
o r P a s s i n g T r a c k and any 
a d j a c e n t t r a c k , o t h e r than a 
y a r d l a d d e r t r a c k 17'-0" 

(5) Y a r d Ladder T r a c k and a d j a c e n t 
t r a c k , except o t h e r y a r d l a d d e r . 18'-0" 

(6) A d j a c e n t Y a r d Ladder T r a c k s 19'-0" 

(d) On c u r v e s , to p r o v i d e c l e a r a n c e between c a r s 
and locomotives e q u i v a l e n t to t h a t o b t a i n e d on 
a d j a c e n t t a n g e n t s , tangent t r a c k c e n t e r d i s t a n c e s 
i n paragraph ( c ) should be i n c r e a s e d , as f o l l o w s : 

(1) Where the amount o f e l e v a t i o n i s the same on 
a d j a c e n t t r a c k s or the e l e v a t i o n o f the i n n e r t r a c k 
i s g r e a t e r than t h a t o f the o u t e r t r a c k , i n c r e a s e 
the tangent t r a c k c e n t e r d i s t a n c e 1 i n c h f o r each 
30 minutes o f c u r v a t u r e . 

(2) Where the e l e v a t i o n of the o u t e r t r a c k i s 
g r e a t e r than t h a t of the i n n e r t r a c k , the tangent 
t r a c k c e n t e r d i s t a n c e should be i n c r e a s e d 1 i n c h 
f o r each 30 minutes o f c u r v a t u r e , p l u s 3-1/2 i n c h e s 
f o r each 1 i n c h o f d i f f e r e n c e i n e l e v a t i o n of the 
two t r a c k s c o n s i d e r e d . 

(e) T r a c k c e n t e r s r e q u i r e d t o p r o v i d e a minimum 
c l e a r a n c e o f 6 i n c h e s between any combination o f 
d i e s e l and/or e l e c t r i c l o c o m o t i v e s , passenger c a r s 
and AAR P l a t e "C" c a r s a r e shown i n the f o l l o w i n g 
t a b l e : 
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(1) IVhere the o u t e r t r a c k has l e s s e l e v a t i o n than 
the i n n e r t r a c k on a c u r v e , the t r a c k c e n t e r s s h a l l 
be as r e q u i r e d by the t a b l e f o r the c u r v a t u r e and 
e l e v a t i o n o f the o u t e r t r a c k . 

(2) Where the o u t e r t r a c k has more e l e v a t i o n than 
the i n n e r t r a c k , the t r a c k c e n t e r d i s t a n c e s h a l l be 
as r e q u i r e d by the t a b l e , p l u s 3-1/2 i n c h e s f o r 
each 1 i n c h o f d i f f e r e n c e i n e l e v a t i o n f o r the two 
t r a c k s c o n s i d e r e d . 
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§62.2 I n t e r t r a c k c l e a r a n c e l i m i t i n g o b j e c t s . 

(a) F o r the f o l l o w i n g s i g n a l s p l a c e d between the 
t r a c k s , t r a c k c e n t e r d i s t a n c e s s h a l l not be l e s s 
than 25 f e e t : 

(1) One arm p o s i t i o n l i g h t s i g n a l s , where the 
c e n t e r o f the background i s l e s s than 18 f e e t above 
top o f r a i l . 

(2) Two arm p o s i t i o n l i g h t s i g n a l s , where bottom 
arm o t h e r than a marker o r v e r t i c a l a s p e c t i s used, 
and the c e n t e r o f the bottom arm a s p e c t i s l e s s 
than 18 f e e t above top of r a i l . 

(3) S e a r c h l i g h t o r c o l o r l i g h t s i g n a l s , where 
the o v e r a l l w i d t h o f the s i g n a l i s i n e x c e s s o f 
24 i n c h e s a t any p o i n t l e s s than 18 f e e t above 
top of r a i l . 

(b) F o r s i g n a l s , o t h e r than those d e s c r i b e d i n 
paragraph ( a ) , the t r a c k c e n t e r d i s t a n c e s h a l l not 
be l e s s than 19 f e e t . 

(c ) F o r s i g n a l b r i d g e s u p p o r t s , p e d e s t a l s i g n a l s 
or s w i t c h stands w i t h i n t e r m e d i a t e or h i g l i s t a f f , 
the t r a c k c e n t e r d i s t a n c e s h a l l not be l e s s than 
19 f e e t . 

§62.3 Other c l e a r a n c e l i m i t i n g o b j e c t s . 

For c l e a r a n c e l i m i t i n g o b j e c t s o t h e r than those 
d e s c r i b e d i n §62.2, see Standa r d P l a n 70051-A, 
"Minimum Roadway C l e a r a n c e s . " 

§63.0 Grades• 

§63.1 L i m i t a t i o n s . 

No grades s h a l l be i n t r o d u c e d exceeding a r a t e 
o f 2-1/2 p e r c e n t u n l e s s a u t h o r i t y has been o b t a i n e d 
from the C h i e f E n g i n e e r M.W. 

§63.2 Compensation on c u r v e s . 

Where a curve i s l o c a t e d on a grade and combined 
curve and t r a i n r e s i s t a n c e c o n t r o l t he t r a i n l o a d , 
the grade on the c u r v e should be compensated, as 
f o l l o w s : 

(a) A t p l a c e s where t r a i n s f r e q u e n t l y stop the 
grade should be reduced a t the r a t e o f 0.05 p e r c e n t 
f o r each degree o f c u r v a t u r e . 

(b) A t ot h e r p l a c e s the grade on cu r v e s should be 
reduced a t the r a t e o f 0.04 p e r c e n t f o r each degree 
o f c u r v a t u r e . 

§63.3 V e r t i c a l c u r v e s . 

(a) Where changes i n grade o c c u r , g r a d i e n t l i r . e s 
s hould be connected by v e r t i c a l c u r v e s , o b s e r v i n g 
the f o l l o w i n g p r o v i s i o n s : 

(1) The l e n g t h o f a v e r t i c a l c u r v e i s determined 
by the d i f f e r e n c e i n grades t o be connected and the 
r a t e o f change adopted. 



(2) For h i g h speed main t r a c k s the r a t e o f change 
sho u l d not be more than 0.05 f o o t per s t a t i o n o f 
100 f e e t i n s a g s , and not more than 0.10 f o o t per 
s t a t i o n of 100 f e e t on summits. 

(3) For o t h e r main l i n e and secondary t r a c k s the 
r a t e s o f change may be t w i c e those f o r h i g h speed 
t r a c k s . 

(4) For t r a c k s o f l e s s e r importance the r a t e s o f 
change may be r e l a t i v e l y l a r g e but not g r e a t e r than 
p r a c t i c a l c o n d i t i o n s p e r m i t . 

(b) On c u r v e s the low r a i l w i l l be k e p t t o 
e s t a b l i s h e d grade. 

(c) Minimum r a d i i which may be used on v e r t i c a l 
c u r v e s o f hump t r a c k s i n g r a v i t y y a r d s a r e : 

(1) 1,200 f e e t where locomotives a r e opera t e d 
over t h e hump. 

(2) 400 f e e t where c a r s o n l y a re operated over 
t h e hump. 

(The l a s t f i g u r e a l s o a p p l i e s to v e r t i c a l r a d i u s 
a t t h e top o f i n c l i n e s l e a d i n g to c a r dumpers.) 
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§64.0 T r a c k s u r f a c e . 

§64.1 G e n e r a l . 

(a) T r a c k s u r f a c e i s the r e l a t i o n s h i p of o p p o s i t e 
r a i l s to each o t h e r i n p r o f i l e and c r o s s l e v e l . 
T r a c k p r o f i l e i s the running s u r f a c e along the top 
of the grade r a i l . C r o s s l e v e l i s the d i f f e r e n c e 
i n e l e v a t i o n of the tops of he?ds of opposite r a i l s 
measured a t r i g h t a n g l e s t o the t r a c k a l i n e m e n t . 
The i d e a l s u r f a c e i s a u n i f o r m p r o f i l e c o n s i s t i n g 
of s t r a i g h t g r a d i e n t s connected by v e r t i c a l c u r v e s , 
w i t h zero c r o s s l e v e l on tangents and predetermined 
c r o s s l e v e l on c u r v e s . 

(b) When c o n s t r u c t i n g , r e c o n s t r u c t i n g , or changing 
the a l i n e m e n t of t r a c k s , r a t e s of change i n c r o s s 
l e v e l shown i n §59.2 should be used a s a maximum. 

(c) The p r o f i l e o f t r a c k being s u r f a c e d should not 
be r a i s e d above e s t a b l i s h e d g r ades, except under 
i n s t r u c t i o n s from the D i v i s i o n E n g i n e e r , who w i l l 
g i v e c o n s i d e r a t i o n t o t h e r e q u i r e d e l e v a t i o n s and 
c l e a r a n c e s i n t u n n e l s , under c a t e n a r y systems and 
overhead s t r u c t u r e s , and a t i n t e r l o c k i n g p l a n t s , 
undergrade b r i d g e s , p l a t f o r m s and highway grade 
c r o s s i n g s . 

(d) Any encroachment upon the p u b l i s h e d minimum 
overhead o r s i d e c l e a r a n c e s from a t r a c k w i l l 
a d v e r s e l y a f f e c t the movement o f o v e r s i z e shipments 
t h a t a r e r e g u l a r l y made, and may cause unnecessary 
expense i n r e s t o r i n g t r a c k to i t s proper grade. 

§64.2 Maintenance. 

(a) The f o l l o w i n g c r i t e r i a w i l l s e r v e as a 
p r a c t i c a l guide f o r m a i n t a i n i n g smooth r i d i n g 
c o n d i t i o n s i n e x i s t i n g t r a c k s : 

Speeds i n Miles per Hour 

Up to 
15 

16 to 
50 

51 to 
70 

71 to 
100 

Over 
100 

Run-off per 31 feet at 
end of r a i s e , max. 2" 1-1/2" 3/4" 1/2" 3/8" 

Change in cross l e v e l 
on s p i r a l s of curves 
i n 31 f e e t , max. 1-1/2" 1" 3/4" 1/2" 3/8" 

Change i n cross l e v e l 
between any two points 
l e s s than 62 f t . apart 
on curves between 
s p i r a l s and on tangents, 
max. 1-1/2" 1" 3/4" 1/2" 3/8". 

V a r i a t i o n i n e l e v a t i o n 
on curves, s p i r a l s or 
tangents from that 
designated, max. — 3/4" 1/2" 1/2" 3/8" 

l 



(b) The b a s i c t o o l f o r d e t e r m i n i n g c o r r e c t t r a c k 
s u r f a c e i s the s t a n d a r d t r a c k l e v e l , which should 
be checked by the S u p e r v i s o r - T r a c k p e r i o d i c a l l y and 
by the Foreman-Track, or employee i n s p e c t i n g t r a c k , 
each day i t i s used. I f found t o be i n c o r r e c t , i t 
must be a c c u r a t e l y a d j u s t e d or r e p l a c e d . Other 
approved d e v i c e s may be used f o r det e r m i n i n g c r o s s 
l e v e l , but t h e i r a c c u r a c y should be determined by 
comparison w i t h a s t a n d a r d t r a c k l e v e l i . . c o r r e c t 
adjustment. 

( c ) When s u r f a c i n g or r a i s i n g t r a c k , one r a i l , 
w hich s h a l l be the lower r a i l on c u r v e s and u s u a l l y 
the l i n e r a i l on t a n g e n t s , s h a l l be s e l e c t e d as the 
grade r a i l . The o t h e r r a i l must be brought t o 
s u r f a c e by a d j u s t i n g the c r o s s l e v e l as needed. 

§64.3 S p e c i a l a t t e n t i o n . 

(a) S p e c i a l a t t e n t i o n must be g i v e n t o the s u r f a c e 
and l i n e o f t r a c k a t the ends and approaches o f 
b r i d g e s , c r o s s i n g s and p l a t f o r m s . 

(b) When p l a c i n g o r tamping t i e s , p a r t i c u l a r l y i n 
i n t e r l o c k i n g p l a n t s , c a r e must be taken t o a v o i d 
b r e a k i n g o r damaging bond w i r e s , p i p e s , c a b l e s or 
w i r e connections to the t r a c k s . 

(c ) I n overhead e l e c t r i f i e d t e r r i t o r y , c a r e must 
be e x e r c i s e d t o a v o i d r e d u c i n g c l e a r a n c e between 
the top of r a i l and c o n t a c t w i r e a t e s t a b l i s h e d low 
p o i n t s , or t o e s t a b l i s h new low p o i n t s . Advance 
n o t i c e must be g i v e n t o F o r e m a n - E l e c t r i c T r a c t i o n 
when i t i s n e c e s s a r y to r a i s e t r a c k s under overhead 
s t r u c t u r e s or low spots under the c a t e n a r y system. 

(d) I n v e r y hot weather, s p e c i a l a t t e n t i o n must be 
gi v e n t o c r e e p i n g r a i l , f r o z e n j o i n t s , s k e l e t o n i z e d 
t r a c k , and a t the f o o t o f heavy grades or i n s a g s , 
t o a v o i d d i s p l a c e m e n t o f t r a c k s or " s u n - k i n k s . " 
J o i n t c o n d i t i o n must be checked b e f o r e i n s t a l l i n g 
t i e s o r s u r f a c i n g , and f r o z e n j o i n t s loosened t o 
a l l o w the r a i l to move. 

(e) During f r e e z i n g and thawing weather, a t t e n t i o n 
must be g i v e n to the s u r f a c e o f t r a c k l i k e l y to be 
a f f e c t e d by heaving due t o f r o s t a c t i o n . S u r f a c e 
i r r e g u l a r i t i e s due to f r o s t a c t i o n t h a t cannot be 
c o r r e c t e d by u s u a l procedure may be t e m p o r a r i l y 
c o r r e c t e d by use of t r a c k shims. Shimming must be 
performed i n compliance w i t h §213.129 and §213.131. 

§64.4 R a i s i n g t r a c k , 

(a) When t r a c k i s g i v e n a g e n e r a l r a i s e , both 
r a i l s should be r a i s e d s i m u l t a n e o u s l y . When t r a c k 
j a c k s a r e used, they should be p l a c e d o p p o s i t e each 
o t h e r , and must not be p l a c e d between the r a i l s 
e x c ept when a b s o l u t e l y n e c e s s a r y , and then o n l y 
under proper p r o t e c t i o n . 

(b) On t r a c k s o f a s s i g n e d d i r e c t i o n , t r a c k r a i s i n g 
s h o u l d be performed a g a i n s t the c u r r e n t of t r a f f i c , 
e x c e p t on grades o f more than one (1) p e r c e n t , 
where i t may be d e s i r a b l e to work up grade. 



( c ) B e f o r e r a i s i n g t r a c k i n hot weather, t h e r e 
must be as s u r a n c e t h a t the t r a c k w i l l not warp o r 
b u c k l e . B o l t s s h o u l d be loosened and subsequently 
r e t i g h t e n e d where n e c e s s a r y . 

(d) Adequate b a l l a s t f o r d r e s s i n g t o the r e q u i r e d 
b a l l a s t c r o s s s e c t i o n should be d i s t r i b u t e d i n 
advance o f r a i s i n g . 

(e) T r a c k which has been worked and i s being 
r e t u r n e d t o s e r v i c e w i l l be i n s p e c t e d by the 
S u p e r v i s o r i n charge b e f o r e r e l e a s i n g , and a g a i n 
a f t e r t h e passage o f the f i r s t t r a i n . The f i r s t 
t r a i n o v e r t he new work s h a l l be r e s t r i c t e d to a 
maximum speed o f 30 mph. 

( f ) T r a c k should not be r a i s e d i n i n t e r l o c k i n g s or 
automatic s i g n a l t e r r i t o r y u n t i l advance n o t i c e has 
been g i v e n to t h e S i g n a l M a i n t a i n e r o r I n s p e c t o r so 
he can a d j u s t any s w i t c h e s t h a t may be i n v o l v e d . 

(g) When r a i s i n g t r a c k l a i d w i t h continuous welded 
r a i l (CWR), requirements of §213.120 must be met. 
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§70.0 Secondary, y a r d and i n d u s t r i a l t r a c k s , 
and s i d i n g s . 

§ 70.1 G e n e r a l . 
(a) Weight and s i z e o f c a r s and l o c o m o t i v e s , and 

requirements f o r s a t i s f a c t o r y n e g o t i a t i o n o f c u r v e s 
r e v e r s e c u r v e s , c r o s s o v e r s , l a d d e r t r a c k s and s i d e 
crack c o n n e c t i o n s by long c a r s must be c o n s i d e r e d 
i n t h e d e s i g n o f a l l t r a c k s , so t h a t they w i l l not 
l o s e t h e i r u t i l i t y f o r the d e s i r e d use, due t o the 
i n c r e a s i n g s i z e o f equipment. 

(b) New s i d e t r a c k d e s i g n s , i n c l u d i n g a l i n e m e n t , 
grade and c l e a r a n c e s , when i n accordance w i t h these 
p r o v i s i o n s , s h a l l be approved by the Supe r i n t e n d e n t 
upon recommendation by the D i v i s i o n E n g i n e e r . 

(c) Unconnected ends o f secondary and y a r d t r a c k s 
must be curved away from a d j a c e n t main t r a c k s . 

(d) Where t h e r e i s danger o f i n j u r i n g persons or 
p r o p e r t y , i f c a r s should be run o f f the end of the 
t r a c k , a bumping p o s t o r wheel s t o p , o f approved 
type may be p r o v i d e d . Wheel st o p s s h a l l not be 
used on t r a c k s used by passenger equipment. 

§70.2 T u r n o u t s . 
(a) No. 10 o r No. 15 t u r n o u t s should be used where 

heavy drawbar f o r c e s may be a n t i c i p a t e d i r order t o 
reduce t he l a t e r a l f o r c e s produced by long c a r s . 

(b) No. 8 t u r n o u t s should be used o n l y where c a r s 
ar e moved i n l i g h t d r a f t s . 

(c ) T urnouts h a v i n g c u r v a t u r e g r e a t e r than No. 8 
s h a l l not be used w i t h o u t the a p p r o v a l o f the 
C h i e f E n g i n e e r M.W. 

§70.3 C u r v a t u r e . 
(a) No c u r v e s s h a l l be c o n s t r u c t e d or r e a l i n e d 

r e s u l t i n g i n a c u r v a t u r e g r e a t e r than t h a t adopter? 
f o r permanent use i n the d i s t r i c t where l o c a t e d . 
E v e r y o p p o r t u n i t y should be taken t o l e s s e n the 
c u r v a t u r e i n e x i s t i n g t r a c k . The i n t r o d u c t i o n of 
c u r v a t u r e between the h e e l o f f r o g and the l a s t 
long t u r n o u t t i e s h o u l d be avoided. 

(b) I n the c o n s t r u c t i o n o f new y a r d s and s i d e 
t r a c k s , the minimum r a d i u s o f c u r v a t u r e s h a l l be 
459 f e e t (maximum c u r v a t u r e 12°-30') ex c e p t w i t h 
s p e c i a l a p p r o v a l o f the C h i e f E n g i n e e r M.W. 

§70.4 S p i r a l s . 
(a) Wherever p r a c t i c a b l e , a s p i r a l easement o f not 

l e s s than 62 f e e t should be p r o v i d e d on a l l y a r d 
and s i d e t r a c k c u r v e s . 

(b) Between r e v e r s e c u r v e s , where s p i r a l easements 
have not been p r o v i d e d , and between opposing a< i a -
cent t u r n o u t s o f the same hand, t h e r e should be a 
le n g t h o f tangent t r a c k e q u i v a l e n t t o the l o n g e s t 
c a r or u n i t operated over t he t r a c k , but not l e s s 
than 40 f e e t . 
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Subpart D - T r a c k S t r u c t u r e 

§101.0 M a t e r i a l . 

§101.1 G e n e r a l . 
I n c l u d e d i n " t r a c k s t r u c t u r e " a r e : S u b - b a l l a s t , 

B a l l a s t , T i e s , R a i l s , R a i l F a s t e n i n g s , T u r n o u t s , 
T r a c k c r o s s i n g s , and o t h e r associ.-ted m a t e r i a l s . 

§101.2 Handling and c a r e . 
(a) Moving m a t e r i a l s from p l a c e t o p l a c e , and 

c a r i n g f o r m a t e r i a l s on hand i s c o s t l y . For t h e s e 
r e a s o n s , the amount of m a t e r i a l on hand and the 
number of h a n d l i n g s should be k e p t t o a minimum. 
T h i s r e q u i r e s c a r e f u l p l a n n i n g o f work, e l i m i n a t i o n 
a s f a r as p o s s i b l e of emergency and non-programmed 
work and c l o s e c o o p e r a t i o n w i t h M a t e r i a l Management 
Department. 
(b) Threaded and/or i n s u l a t e d m a t e r i a l s and p a r t s 

should be p r o t e c t e d from the weather. I f exposure 
t o the weather i s u n a v o i d a b l e , threaded m a t e r i a l s 
should be coated w i t h a p r o t e c t i v e o i l . 

§101.3 C l a s s i f i c a t i o n . 
M a t e r i a l s a r e c o n s i d e r e d t o be i n one of the 

f o l l o w i n g c o n d i t i o n s : 
(a) New - Unused, as manufactured or m o d i f i e d . 
(b) R e h a b i l i t a t e d - M a t e r i a l s removed from t r a c k 

upon which work has been performed s i n c e removal, 
a s : 

(1) Reformed j o i n t b a r s and r a i l anchors. 
(2) R e b u i l t f r o g s , s w i t c h e s and c r o s s i n g s . 
(3) Recut s w i t c h p o i n t s . 
(4) Repunched t i e p l a t e s . 

(c) F i t - Usable (second-hand), as removed from 
t r a c k w i t h no work performed upon i t , as F i t r a i l 
( R e l a y e r r a i l ) . 
(d) S c r a p . 
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§103.0 B a l l a s t . 

§103.1 G e n e r a l . 

(a) B a l l a s t s h a l l conform t o Penn C e n t r a l S t a n d a r d 
S p e c i f i c a t i o n s and may be o b t a i n e d o n l y from 
approved q u a r r i e s . 
(b) Crushed stone s h a l l be used f o r b a l l a s t , 

e x cept t h a t b a l l a s t o t h e r than stone b a l l a s t may 
be used a t l o c a t i o n s s p e c i f i c a l l y approved by the 
C h i e f E n g i n e e r M.W. 

(c) The c l a s s and s i z e o f b a l l a s t to be used f o r 
the v a r i o u s l i n e s and t r a c k s s h a l l be determined 
by the C h i e f R e g i o n a l E n g i n e e r and approved by the 
C h i e f E n g i n e e r M.W. 
(d) When b a l l a s t r e c e i v e d i s o f i n f e r i o r q u a l i t y , 

has improper g r a d i n g , or c o n t a i n s q u a n t i t i e s o f 
s c r e e n i n g s , d i r t or f o r e i g n m a t t e r , r e p o r t s h a l l be 
made t o the D i v i s i o n E n g i n e e r , so t h a t c o r r e c t i v e 
a c t i o n may be t a k e n . 

(e) I f b a l l a s t i s shipped under weight agreement, 
the D i v i s i o n E n g i n e e r should a r r a n g e f o r p e r i o d i c 
checks of weight to p r o t e c t a g a i n s t s h o r t a g e s o r 
o v e r l o a d i n g o f c a r s . 

§103.2 D i s t r i b u t i o n . 

(a) To the e x t e n t p r a c t i c a b l e , b a l l a s t should be 
unloaded i n p o s i t i o n f o r use w i t h a minimum o f 
r e d i s t r i b u t i o n and d r e s s i n g , u s i n g s p e c i a l b a l l a s t 
c a r s when a v a i l a b l e . 

(b) B a l l a s t must be d i s t r i b u t e d or immediately 
d r e s s e d so t h a t ample c l e a r a n c e i s p r o v i d e d f o r 
r o l l i n g equipment, s w i t c h e s a re not f o u l e d , and 
guard r a i l s a r e u n o b s t r u c t e d . 

§103.3 Cross s e c t i o n . 

(a) B a l l a s t and s u b - b a l l a s t c r o s s s e c t i o n s should 
conform to Standa r d P l a n s . 
(b) A speed r e s t r i c t i o n must be p l a c e d where t h e r e 

i s i n s u f f i c i e n t " b a l l a s t to p r o v i d e a s t a b l e t r a c k . 

§103.4 B a l l a s t c l e a n i n g . 

When b a l l a s t i n t r a c k becomes f o u l e d , i t should 
be m e c h a n i c a l l y c l e a n e d or s c a r i f i e d to r e s t o r e 
proper d r a i n a g e . 

§103.5 S i z e and g r a d a t i o n . 

The nominal s i z e of crushed stone used f o r 
b a l l a s t s h a l l be as f o l l o w s , u n l e s s o t h e r w i s e 
a u t h o r i z e d by the C h i e f E n g i n e e r M.W. 

B a l l a s t s i z e - No. 4 1-1/2" to 3/4" 
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§107.0 C r o s s t i e s - wood. 

§107.1 S i z e . 

The s i z e s o f c r o s s t i e s s h a l l be i n accordance 
w i t h Penn C e n t r a l S p e c i f i c a t i o n s f o r C r o s s T i e s 
and d e s i g n a t e d as Numbers 1 , 2, 3 (6 i n c h ) and 
3A, 4, 5 (7 i n c h ) . 

§107.2 Use. 

(a) 7 i n c h t i e s s h a l l be used i n main t r a c k s . 
6 i n c h t i e s a r e s u i t a b l e f o r l i g h t t r a f f i c t r a c k s . 
(b) The C h i e f R e g i o n a l E n g i n e e r s h a l l determine 

the s i z e s t o be used i n any s p e c i f i c s i t u a t i o n 
r e q u i r i n g i n t e r p r e t a t i o n o f t h e s e i n s t r u c t i o n s . 

( c ) The number o f t i e s which s h a l l be c o n s i d e r e d 
as s t a n d a r d f o r each l i n e and c l a s s o f t r a c k s h a l l 
be d e s i g n a t e d by the C h i e f R e g i o n a l E n g i n e e r , i n 
accordance w i t h t he s e r v i c e r e q u i r e m e n t s , based on 
the f o l l o w i n g s p a c i n g from c e n t e r t o c e n t e r : 

Main t r a c k s 20 i n c h e s 
Other t r a c k s 24 i n c h e s 

§107.3 I n s t a l l a t i o n . 
(a) T i e s s h o u l d be p l a c e d i n t r a c k w i t h the k e r f 

up, t h e w i d e r h e a r t wood f a c e down and square t o 
the l i n e o f the r a i l . 
(b) The ends o f s t a n d a r d 8 f t . - 6 i n . t i e s should 

be brought t o a un i f o r m l i n e 18-1/2 i n c h e s from t he 
edge o f t h e base o f r a i l w i t h the k e r f on the l i n e 
s i d e as f o l l o w s : 

(1) On s i n g l e t r a c k r o a d s , and i n t r a c k s o f 
unassigned d i r e c t i o n , l i n e t h e r i g h t hand ends o f 
t i e s going n o r t h o r we s t . 

(2) On roads w i t h two o r more main t r a c k s , l i n e 
the r i g h t hand ends o f t i e s going i n the a s s i g n e d 
d i r e c t i o n o f t r a f f i c . 

(3) E x c e p t i o n s may be made where, i n the use of 
t i e i n s t a l l a t i o n machinery, i t i s a d v i s a b l e t o l i n e 
the o p p o s i t e ends o r where i t i s d e s i r e d t o r e t a i n 
an e x i s t i n g l i n e s i d e . 

(4) When n e c e s s a r y t o use l e s s than s t a n d a r d 
l e n g t h t i e s , t hey s h a l l be c e n t e r e d i n the t r a c k . 

( c ) T i e s s h a l l be kept s u f f i c i e n t l y spaced and 
square to the l i n e o f r a i l t o p e r m i t proper tamping. 
When n e c e s s a r y , t i e s should be respaced as t r a c k 
i s r e h a b i l i t a t e d by gangs equipped w i t h s u i t a b l e 
machinery. 

(d) I n t h i r d r a i l t e r r i t o r y , the d i s t a n c e between 
t h i r d r a i l b r a c k e t t i e s w i l l govern i n t e r m e d i a t e 
t i e s p a c i n g . B r a c k e t t i e s s h o u l d be i n s t a l l e d 
i n accordance w i t h approved p l a n s . 



3107.4 Damage t o t i e s 

(a) When h a n d l i n g or s p a c i n g t i e s , c a r e s h a l l be 
taken not t o damage them w i t h p i c k s o r s p i k i n g 
namraers. T i e tongs, l i n i n g b a r s , o t h e r s u i t a b l e 
t o o l s o r t i e s p a c i n g equipment s h a l l be used. 
(b) When n e c e s s a r y t o adze t r e a t e d t i e s , t h e c u t 

s u r f a c e s h o u l d be immediately s l u s h e d w i t h p e n t a -
chlorophenol i n o i l o r c r e o s o t e . 
(c ) Only s u f f i c i e n t a d z i n g t o o b t a i n a sound and 

t r u e b e a r i n g f o r t h e t i e p l a t e s h a l l be done. 
(d) Standard t i e p l u g s must be used t o pl u g h o l e s 

rfher. s p i k e s have been drawn. 

§108.0 S w i t c h t i e s . 

F o r number r e q u i r e d , s i z e and l e n g t h see appro­
p r i a t e s t a n d a r d p l a n s . 

§109.0 B r i d g e t i e s . 

(a) Oak t i e s s h a l l be used on a l l open f l o o r 
b r i d g e s where t he c u r v a t u r e i s 3 degrees o r more, 
3r where the annual g r o s s tons exceed 9,000,000. 
They sh o u l d be used a t o t h e r l o c a t i o n s when 
a v a i l a b l e . 

(b) B r i d g e t i e s s h a l l be adzed, framed and s i z e d 
a c c o r d i n g t o fr a m i n g p l a n s p r i o r t o t r e a t m e n t . 
S u i t a b l e h o l e s must be bored f o r d r i v e s p i k e s which 
f a s t e n t i e s p a c i n g b a r s o r t i m b e r s . Where t i e s a r e 
bored o r adzed i n t h e f i e l d , t h e y s h a l l be t r e a t e d 
w i t h p e n t a c h l o r o p h e n o l i n o i l o r c r e o s o t e . 
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§113.0 R a i l s . 

§113.1 G e n e r a l 

(a) As used i n t h e s e i n s t r u c t i o n s , " r a i l s " i n c l u d e 
c o n v e n t i o n a l r a i l s as produced by s t e e l m i l l s f o r 
l a y i n g w i t h b o l t e d j o i n t s , r e f e r r e d t o as " j o i n t e d " 
r a i l s , and a l s o r a i l s f a b r i c a t e d i n t o long s t r i n g s 
by b u t t w e l d i n g , r e f e r r e d t o as "continuous welded 
r a i l " and d e s i g n a t e d by the i n i t i a l s "CWR". 

(b) E x c e p t where l a i d i n s u c c e s s i o n , o r a s b u f f e r 
r a i l s between s t r i n g s o f CWR, b u t t welded r a i l s not 
more than 160 f e e t i n l e n g t h between b o l t e d j o i n t s 
a r e c o n s i d e r e d t o be j o i n t e d r a i l s and a r e s u b j e c t 
t o i n s t r u c t i o n s g o v e r n i n g same. J o i n t e d r a i l s from 
79 f e e t t o 160 f e e t i n l e n g t h a r e s u b j e c t t o r a i l 
a n c h o r i n g i n s t r u c t i o n s i n §125.1(g). 

( c ) B u t t welded r a i l s more than 160 f e e t i n l e n g t h , 
b u t t welded r a i l s 79 f e e t o r l o n g e r where l a i d i n 
s u c c e s s i o n , and any r a i l s l a i d as b u f f e r r a i l s 
between s t r i n g s o f CWR a r e s u b j e c t t o t h e s p e c i f i c 
i n s t r u c t i o n s g overning t h e use and maintenance o f 
CWR i n §119.0, a s w e l l a s a p p r o p r i a t e g e n e r a l r a i l 
i n s t r u c t i o n s . 

§113.2 C l a s s i f i c a t i o n and i d e n t i f i c a t i o n . 
( a ) By m i l l i n s p e c t i o n . 
R a i l s a r e c l a s s i f i e d and i d e n t i f i e d i n accordance 

w i t h A.R.E.A. " S p e c i f i c a t i o n s For S t e e l R a i l s " , a s 
f o l l o w s : 
No. 1 - R a i l s . 
R a i l s w i t h carbon and manganese 
cont e n t above the mean o f t h e 
s p e c i f i e d range 
R a i l s w i t h carbon and/or 
manganese con t e n t a t o r below 
the mean o f the s p e c i f i e d range .. 
R a i l s l e s s than 39 f e e t i n l e n g t h 
"A" R a i l s - a l l l e n g t h s 
No. 2 - R a i l s . 
R a i l s o f a l l l e n g t h s 

"X" - R a v l s . 
R a i l s o f a l l l e n g t h s 
(Not purchased by Penn C e n t r a l ) 

(b) By s e r v i c e developments. 
F a i l e d r a i l s . 

(1) R a i l s removed from t r a c k on account o f any 
d e f e c t s l i s t e d i n §213.113(a), e x c e p t end d e f e c t s 
d e s c r i b e d i n paragraph (2) below, must have the top 
of the r a i l head n o t i c e a b l y damaged, u s i n g a 
c u t t i n g t o r c h , so t h a t they w i l l not be m i s t a k e n l y 
r e t u r n e d t o s e r v i c e i n t r a c k , o r be b u t t welded i n 
f a b r i c a t i n g s t r i n g s o f f i t CWR. 

B l u e ends 

No p a i n t on ends 
Green ends 
Y e l l o w ends 

White ends, w i t h 
the f i g u r e "2" 
stamped on both 
end f a c e s . 

Brown ends, w i t h 
the l e t t e r "X" 
stamped on both 
end f a c e s . 



Such f a i l e d r a i l s , damaged a s above, a r e t o be 
c l a s s i f i e d f o r s c r a p i n i t s proper c a t e g o r y . 

(2) R a i l s removed from t r a c k on account o f end 
d e f e c t s , such as a b o l t h o l e c r a c k o r head-web 
s e p a r a t i o n where a p o r t i o n o f t h e r a i l end i s not 
p h y s i c a l l y broken o u t , must have the top o f t h e 
r a i l head n o t i c e a b l y damaged a t t h e l o c a t i o n o f t h e 
d e f e c t , u s i n g a c u t t i n g t o r c h t o i n s u r e t h a t a r a i l 
o f t h i s t ype i s not r e t u r n e d t o s e r v i c e i n t r a c k 
w i t h o u t c r o p p i n g o f f the d e f e c t i v e end. 

§113.3 S e r v i c e a s s i g n m e n t s . 

(a) New r a i l s . 

C l a s s o f r a i l Use 

No. 1 B l u e end 
o r 

No. 1 R a i l s 

No. 1 "A" R a i l s 

I n main t r a c k s w i t h o u t r e s t r i c t i o n . 
F o r s t o c k r a i l s or l e a d r a i l s o f 
t u r n o u t s and manufacture o f f r o g s , 
s w i t c h e s and s p e c i a l t r a c k w o r k . 
I n main t r a c k s w i t h o u t r e s t r i c t i o n . 
F o r s t o c k r a i l s o r l e a d r a i l s o f 
t u r n o u t s , but not f o r manufacture 
o f f r o g s , s w i t c h e s o r s p e c i a l 
t r a c k w o r k . 

No. 2 R a i l s Same a s No. 1 "A" r a i l s . 

.(b) Cropped or f i t r a i l s . 
( 1 ) R a i l s i n main t r a c k s e r v i c e may be r e l a i d 

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

( 2 ) R a i l s removed from t r a c k h a v i n g end d e f e c t s , 
o n l y , such a s b o l t h o l e c r a c k s o r head-web s e p a r a ­
t i o n s w i t h i n j o i n t b a r a r e a s , from which d e f e c t s 
have been e l i m i n a t e d by c r o p p i n g t o u s a b l e l e n g t h s , 
may be used w i t h o u t r e s t r i c t i o n . 

( 3 ) F i t r a i l f o r r e l a y i n g i n t r a c k s h o u l d be 
graded a c c o r d i n g t o i t s head wear and p h y s i c a l 
c o n s i t i o n and c l a s s i f i e d f o r r e u s e i n accordance 
w i t h §113.5. Grading and marking o f r a i l f o r reuse 
w i l l be performed o n l y a t c r o p p i n g p l a n t s . 

§113.4 D i s p o s i t i o n and shipment. 

(a) R a i l s r e l e a s e d from renewals and r e t i r e m e n t s 
must be shipped t o cropping p l a n t s , u n l e s s o t h e r 
d i s p o s i t i o n i s a u t h o r i z e d by the C h i e f E n g i n e e r M.W. 
(b) A l l r a i l anchors must be removed from r a i l s 

b e f o r e l o a d i n g r a i l s i n t o c a r s . 
( c ) F or shipment t o cropping p l a n t s , r a i l s o f any 

w eight o r c l a s s i f i c a t i o n may be loaded i n t h e same 
c a r w i t h o u t s t r i p p i n g between l a y e r s , e x c e p t t h a t 
medium manganese r a i l must be loaded s e p a r a t e l y and 
i d e n t i f i e d . 
(d) R a i l s s hipped f o r d i r e c t r e u s e , t o p o i n t s 

o t h e r than cropping p l a n t s , must be examined by the 
S u p e r v i s o r - T r a c k making the shipment t o a s s u r e t h a t 
the r a i l s a r e s u i t a b l e f o r the r e u s e i n t e n d e d . 
Such r a i l s must be loaded i n c a r s w i t h wood s t r i p s 
between l a y e r s . 
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8113.5 Grading and marking r a i l f o r r e u s e . 

(a) The s u i t a b i l i t y o f r a i l f o r r e u s e w i l l be 
determined on t h e b a s i s o f p h y s i c a l c o n d i t i o n and 
head wear by d e s i g n a t e d i n s p e c t o r s . 
(b) R a i l s c o n t a i n i n g r e c o g n i z a b l e f l a w s o r damage 

not e l i m i n a t e d by cro p p i n g w i l l be scrapped. 
( c ) R a i l s c o n t a i n i n g s u r f a c e bends o r k i n k s t h a t 

a r e c o r r e c t a b l e by s t r a i g h t e n i n g a t cropping p l a n t s 
may be r e u s e d . 

(d) V e r t i c a l wear w i l l be i n d i c a t e d by the number 
of s t r i p e s , a p p r o x i m a t e l y 1 i n c h wide, p a i n t e d 
a c r o s s t h e r a i l head. The grade o f r a i l w i l l be 
i d e n t i f i e d by the c o l o r o f the s t r i p e s , i n d i c a t i n g 
i t s s u i t a b i l i t y f o r r e l a y i n g i n t r a c k as f o l l o w s : 

C o l o r o f s t r i p e 
and s e r v i c e 

White - Main t r a c k r e l a y e r 
Green - S i d i n g and y a r d 

V e r t i c a l wear 
per s t r i p e 
1/16 i n c h 
1/8 i n c h 

(e) Wear and damage c r i t e r i a f o r v a r i o u s r a i l 
s e c t i o n s and c l a s s e s o f t r a c k a r e shown i n the 
f o l l o w i n g t a b l e : 

R a i l s e c t i o n s 
(pounds per y a r d ) 

(1) V e r t i c a l head wear. 
155, 140, 136, 133, 119 
152, 132, 130 
13 1 , 127, 115, 100 
112, 107, 105 

(2) H o r i z o n t a l wear. 
155, 152, 140, 136, 133, 
132, 130 
131 , 127, 119, 115, 112, 
107, 105, 100 

MTR 

5/16" 
4/16" 
3/16" 
2/16" 

6/16" 

S&Y 

5/8" 
4/8" 
3/8" 
2/8" 

12/16" 

10/16" 

3/32" 

4/16" 

(3) Web-base r e d u c t i o n ( t h i c k n e s s ) 
A l l r a i l s e c t i o n s . 1/16" 

(4) C o r r u g a t i o n s ( c o r r e c t a b l e by g r i n d i n g t r a i n ) . 
A l l r a i l s e c t i o n s . 1/64" 1/16" 

§113.6 T r a n s p o s i n g r a i l on c u r v e s . 
( a ) To o b t a i n the maximum s e r v i c e l i f e o f r a i l s on 

c u r v e s , t h e h i g n and low s i d e s should be t r a n s p o s e d 
b e f o r e h o r i z o n t a l wear, v e r t i c a l wear o r f l o w o f 
metal i n the head makes t h i s i m p r a c t i c a l because o f 
u n d e s i r a b l e r a i l head s t r e s s e s t h a t may be produced 
l e a d i n g t o p o s s i b l e f a i l u r e o f the r a i l i t s e l f . 
(b) I n g e n e r a l , h i g h and low s i d e s should be 

tr a n s p o s e d when the h o r i z o n t a l wear on the h i g h 
r a i l i s between 3/8 i n c h and 5/8 i n c h , and b e f o r e 
the metal i n the low r a i l f l o w s e x c e s s i v e l y . 

(c ) High s i d e r a i l s may be t u r n e d when h o r i z o n t a l 
wear does not exceed 1/2 i n c h . 



§113.7 D i s t r i b u t i o n 

(a) R a i l s s h o u l d be unloaded, as f a r as p o s s i b l e 
i n p o s i t i o n f o r l a y i n g w i t h a minimum of f u r t h e r 
h a n d l i n g , g i v i n g s p e c i a l a t t e n t i o n t o a c c u r a t e l y 
l o c a t i n g the ends o f CWR. 

(b) R a i l s s h o u l d be p l a c e d p a r a l l e l w i t h the t r a c k 
and base down, a v o i d i n g e x c e s s i v e bending or damage, 
making use o f s u i t a b l e m e c h a n i c a l equipment, when 
a v a i l a b l e . Care should be t a k e n t o a v o i d p l a c i n g 
r a i l s on manhole c o v e r s or c l o s e t o a i r l i n e s . 

(c ) I n y a r d s and a t l o c a t i o n s where employees 
must walk c l o s e t o the t r a c k , r a i l s h o u l d be p l a c e d 
as near t o t h e ends of t i e s as p o s s i b l e t o a v o i d 
o b s t r u c t i n g the walkway a r e a . 

(d) When r a i l s a r e d i s t r i b u t e d along t h e t r a c k so 
t h a t t h e r e may be danger o f employees f a l l i n g over 
them, a message s t a t i n g t h e i r l o c a t i o n s h a l l be 
s e n t t o the S u p e r i n t e n d e n t , i n o r d e r t h a t employees 
may be n o t i f i e d . 

(e) T i e p l a t e s , j o i n t b a r s , b o l t s , nut l o c k s , 
s p i k e s , t i e p l u g s or s t r i p s , r a i l a n c h o r s , e t c . , 
should be d i s t r i b u t e d as n e a r l y as p o s s i b l e where 
they w i l l be used, t a k i n g c a r e t o keep them o f f 
tops of t i e s , out o f t i e c r i b s and from g e t t i n g 
b u r r i e d o r l o s t . 

§113.8 P r e p a r a t i o n and c a r e . 
(a) As f a r as p r a c t i c a b l e , t r a c k should be p l a c e d 

i n good l i n e and s u r f a c e p r i o r t o r a i l r e n e w a l s . 
T r a c k t o be l a i d w i t h CWR s h o u l d be f u l l y b a l l a s t e d , 
and p r e f e r a b l y , programmed t i e r e n e w a l s s h o u l d be 
completed i n advance of r a i l l a y i n g . 

(b) R a i l s s h o u l d be examined p r i o r t o l a y i n g i n 
t r a c k t o d e t e c t any s h a r p bends, damage or s u r f a c e 
c o n d i t i o n s t h a t w i l l make them u n s e r v i c e a b l e . 

( c ) Care o f r a i l s hould be taken the day on which 
i t i s l a i d , so t h a t no damage to r a i l o r f a s t e n i n g s 
w i l l r e s u l t from c o n t i n u e d use under normal t r a f f i c . 
Loose t i e s s h o u l d be tamped t o a good b e a r i n g under 
the r a i l immediately behind r a i l l a y i n g o p e r a t i o n s . 

§113.9 L a y i n g j o i n t e d r a i l s . 
(a) J o i n t e d r a i l s s h o u l d be l a i d , one a t a t i m e , 

w i t h space a l l o w a n c e f o r expansion being p r o v i d e d 
between r a i l ends i n accordance w i t h the f o l l o w i n g 
t a b l e : 

33 f t . R a i l 39 f t . t o 160 f t . R a i l s 

R a i l R a i l end 
I 

t emperature i space 
(Deg.-F.) | ( i n c h e s ) 

R a i l 
temperature 
(Deg.-F.) 

R a i l end 
space 

( i n c h e s ) 

Below -10 
-10 t o 14 
15 t o 34 
35 t o 59 
60 t o 85 

Over 85 

5/16 
1/4 
3/16 
1/8 
1/16 

Below 6 
6 t o 25 

26 t o 45 
46 t o 65 
66 t o 85 

Over 85 

5/16 
1/4 
3/16 
1/8 
1/16 

None None 
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(b) To i n s u r e the space allowance r e q u i r e d , r a i l 
ends s h o u l d be brought s q u a r e l y t o g e t h e r a g a i n s t 
approved expansion shims of proper t h i c k n e s s and 
the r a i l j o i n t s b o l t e d b e f o r e s p i k i n g . 

( c ) Space between r a i l ends i n i n s u l a t i n g j o i n t s 
s hould o n l y be s u f f i c i e n t t o p e r m i t i n s e r t i o n o f 
s t a n d a r d end p o s t s . 

(d) A s t a n d a r d r a i l thermometer s h a l l be used t o 
determine t h e r a i l t emperature. The thermometer 
s h a l l be l a i d c l o s e t o the web on the s i d e o f the 
r a i l base which i s shaded from t h e sun's r a y s i n 
advance o f the l a y i n g o p e r a t i o n and l e f t t h e r e long 
enough t o r e c o r d the temperature a c c u r a t e l y . The 
s u p e r v i s o r y employee i n charge s h a l l see t h a t r a i l 
temperature i s checked f r e q u e n t l y and t h a t proper 
r a i l e x p a n s i o n shims a r e used. A l l thermometers 
must be checked by the S u p e r v i s o r - T r a c k t o see t h a t 
they a r e a c c u r a t e . 

(e) E x c e p t as o t h e r w i s e p r o v i d e d , r a i l s s h o u l d be 
l a i d so t h a t the j o i n t s o f one l i n e o f r a i l s s h a l l 
be o p p o s i t e the q u a r t e r p o i n t of r a i l s i n the o t h e r 
l i n e w i t h p e r m i s s i b l e v a r i a t i o n s as f o l l o w s : 

(1) E x c e p t through t u r n o u t s and a t i n s u l a t e d 
j o i n t s , t he s t a g g e r i n g o f the j o i n t s on one s i d e 
s h o u l d not v a r y more tha n 30 i n c h e s i n e i t h e r 
d i r e c t i o n from the q u a r t e r p o i n t o f the o p p o s i t e 
r a i l , p r e f e r a b l y not e x c e e d i n g 18 i n c h e s . 

(2) R a i l s l a i d w i t h the j o i n t s o f one l i n e o f 
r a i l o p p o s i t e the middle o f r a i l s i n the o t h e r l i n e 
i n accordance w i t h former s t a n d a r d s need not be 
r e l o c a t e d u n t i l o u t - o f - f a c e r a i l r e n e w a l s a r e made. 

(3) Where approved by the D i v i s i o n E n g i n e e r , 
j o i n t s on tangents i n newly c o n s t r u c t e d t r a c k l a i d 
by the p a n e l method, o t h e r than main t r a c k , may 
be l e f t o p p o s i t e , but j o i n t s on c u r v e s s h o u l d be 
s t a g g e r e d i n accordance w i t h Paragraph ( 1 ) , above. 

( f ) R a i l s l e s s than 18 f e e t i n l e n g t h s h o u l d not 
be used i n main t r a c k s , e x c e p t t h a t r a i l s not l e s s 
than 14 f e e t may be used f o r : 

(1) Connections w i t h i n t u r n o u t s and c r o s s o v e r s . 
(2) Temporary c l o s u r e s 
(3) Temporary replacement o f broken r a i l s . 
R a i l s not l e s s than 14 f e e t i n l e n g t h used i n 

accordance w i t h p r e v i o u s s t a n d a r d p r a c t i c e need not 
be removed u n t i l r a i l s a r e changed or r e l a i d . 

(g) When l a y i n g r a i l , p l a c i n g b o l t e d j o i n t s i n or 
c l o s e r than 12 f e e t t o the edges o f road c r o s s i n g s , 
w i t h i n the l i m i t s o f s w i t c h r a i l s o r guard r a i l s , 
o r c l o s e r than 6 f e e t t o the ends of open f l o o r 
b r i d g e s , t r e s t l e s o r v i a d u c t s should be avoided, 
u s i n g long r a i l s where n e c e s s a r y . 

(h) R a i l s o f the same s e c t i o n s h o u l d be used on 
open f l o o r s t r u c t u r e s , through road c r o s s i n g s and 
paved t r a c k a r e a s o f s t a t i o n p l a t f o r m s , and t o the 
g r e a t e s t e x t e n t p o s s i b l e i n t u r n o u t s and c r o s s o v e r s . 



( i ) R a i l s o f unequal wear and d i f f e r e n t s e c t i o n s 
must be brought t o an even s u r f a c e a t j o i n t s . I f 
the d i f f e r e n c e i n h e i g h t o f r a i l s must be r u n o f f 
by the use o f shims, wood o r me t a l shims o f proper 
t h i c k n e s s , w i t h h o l e s p r o v i d e d f o r s p i k e s and o f 
ample s i z e t o p e r m i t s e c u r e f a s t e n i n g t o the t i e s , 
must be p l a c e d between t he t i e p l a t e s and the t i e s . 
When shimming i s performed, t h e requirements o f 
§213.129 must be met. 

( j ) The use o f shims o r s p r i n g washers between t he 
web o f the r a i l and the j o i n t b a r t o a l i n e the gage 
s i d e s o f r a i l heads o r the use o f a c e t y l e n e t o r c h e s 
o r g r i n d i n g t o manufacture o r change the dimensions 
o f compromise j o i n t s i s p r o h i b i t e d . Adjustments 
must be accomplished by: 

(1) Compromise j o i n t s o f approved d e s i g n . 
(2) G r i n d i n g or approved method o f w e l d i n g . 

(k) When n e c e s s a r y to make a temporary c o n n e c t i o n 
f o r t h e passage o f a t r a i n a t normal speed, t he 
con n e c t i o n must be made w i t h a p i e c e o f r a i l not 
l e s s than 14 f e e t long w i t h compromise o r s t a n d a r d 
j o i n t s w i t h t h e f u l l number o f b o l t s and w i t h a l l 
r a i l h o l d i n g s p i k e s d r i v e n . Use of s w i t c h p o i n t s 
t o make temporary c o n n e c t i o n s when l a y i n g r a i l i s 
p r o h i b i t e d . 

§113.10 B o l t h o l e s . 

Holes f o r complete b o l t i n g must be p r o v i d e d a t 
the ends o f c u t r a i l s i n accordance w i t h s t a n d a r d 
arrangement and the f o l l o w i n g p r a c t i c e : 

(a) When new h o l e s a r e n e c e s s a r y , they must be 
d r i l l e d and not punched, s l o t t e d or burned w i t h a 
t o r c h . A l l h o l e s s h a l l be o f t h e f u l l diameter and 
l o c a t e d i n accordance w i t h d r i l l i n g i n s t r u c t i o n s 
on the s t a n d a r d p l a n f o r the r a i l b e i n g d r i l l e d . 
They should be d r i l l e d w i t h the j o i n t b a r s removed 
or b e f o r e t h e i r a p p l i c a t i o n , e i t h e r by marking t he 
l o c a t i o n o f the c e n t e r o f the h o l e , p r e f e r a b l y w i t h 
a proper s i z e template b l o c k and c e n t e r punch, and 
p l a c i n g d r i l l b i t d i r e c t l y a g a i n s t the web o f the 
r a i l , o r by d r i l l i n g through an approved t e m p l a t e . 
New b o l t h o l e s s h o u l d not be d r i l l e d through the 
j o i n t b a r s . 

(b) When b o l t h o l e s a r e d r i l l e d w i t h a power 
t r a c k d r i l l , a un i f o r m f e e d i n g p r e s s u r e s h o u l d be 
mai n t a i n e d and then reduced as the b i t p o i n t b r e a k s 
through the o p p o s i t e s i d e o f the web. F o r c i n g the 
d r i l l may produce a ragged h o l e , w i t h p o s s i b i l i t y 
o f r e s u l t a n t b o l t h o l e c r a c k s . 

(c) A f t e r d r i l l i n g i s completed, b o l t h o l e s should 
be brushed out and i n s p e c t e d . Any b u r r s o r chipped 
edges sh o u l d be removed by g r i n d i n g t o a smooth 
edge around t he e n t i r e c i r c u m f e r e n c e o f the h o l e . 

(d) The d i s t a n c e from t he end o f a r a i l t o c e n t e r 
of f i r s t b o l t h o l e must not be l e s s than t w i c e the 
diameter o f the h o l e , e x c e p t where t he s t a n d a r d 
p l a n f o r t h a t r a i l p r o v i d e s f o r a l e s s e r d i s t a n c e , 
t h i s d i s t a n c e s h a l l be minimum. 
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(e) The di s t a n c e between centers of any two holes 
of the s a w diameter must not be l e s s than four (4) 
times the diameter of the hole, and i n the case of 
holes of d i f f e r e n t diameters not l e s s than 3-3/4 
t i n e s the average diameter of the two holes. 

( f ) The connection between r a i l ends should be 
made with f u l l y bolted j o i n t b a r s. 

(g) When i t i s necessary to use a c u t r a i l a t a 
compromise or i n s u l a t e d j o i n t l o c a t i o n , the m i l l or 
shop d r i l l e d end of the r a i l should be placed i n 
the compromise or i n s u l a t e d j o i n t . The b o l t holes 
must be of f u l l diameter and d r i l l e d before the 
j o i n t i s applied, and i n accordance w i t h p r o v i s i o n s 
of paragraph (a) of t h i s sub-section r e g a r d l e s s of 
the weight of r a i l . 

§113.11 Cutt i n g r a i l . 

(a) The t o o l s which may 
are l i s t e d below: 

(1) R a i l saws. 
(2) Track c h i s e l s . 

be used f o r c u t t i n g r a i l s 

(3) Abrasive c u t t i n g wheels. 
(4) Gas c u t t i n g torches, i n accordance with 

standard i n s t r u c t i o n s , for s i d e and yard t r a c k s , 
only. I n emergency, they may be used i n main 
t r a c k s with appropriate speed r e s t r i c t i o n s , but 
r a i l s so cut must be replaced before the track i s 
resto r e d to normal speed. 
(b) When using a t r a c k c h i s e l , a sledge must be 

used. The use of s p i k i n g hammers i s p r o h i b i t e d . 
(c) Except f o r the welding of d r i v e r burns i n 

accordance with approved methods, and except f o r 
a p p l i c a t i o n of welded bonds, gas or e l e c t r i c a r c 
welding i s p r o h i b i t e d on any portion of the r a i l , 
except the top of the r a i l w i t h i n the l i m i t s of 
j o i n t b a r s . 
(d) Gas c u t t i n g torches must never be used on r a i l 

except as covered by paragraph ( c ) , above. Any 
r a i l i n main t r a c k , other important t r a c k or i n an 
adjacent track a c c i d e n t a l l y damaged by torches must 
be promptly removed from t r a c k . 

§113.12 R a i l s bonded f o r t r a c k c i r c u i t s . 

(a) Where r a i l s are bonded for t r a c k c i r c u i t s , no 
r a i l bonds s h a l l be broken or r * i l s removed, except 
i n case of emergency, unless a s i g n a l maintainer i s 
present to i n d i c a t e t h a t the s i g n a l s d i s p l a y t h e i r 
most r e s t r i c t i v e i n d i c a t i o n and, i n cab s i g n a l or 
t r a i n c o n t r o l t e r r i t o r y , that coded t r a c k c i r c u i t s 
are i n o p e r a t i v e , and that f a c i l i t i e s to bond the 
new r a i l are a v a i l a b l e . 

I n case of emergency, a broken r a i l , s w itch or 
frog may be renewed without w a i t i n g f o r the s i g n a l 
maintainer. I n such c a s e s , the j o i n t s s h a l l be 
tightened to make as good contact as p o s s i b l e with 
the r a i l s , and the s i g n a l maintainer n o t i f i e d t h a t 



the r a i l bonds have been broken. However, i f such 
work i s w i t h i n the s t a r t i n g c i r c u i t o f automatic 
highway c r o s s i n g p r o t e c t i o n , the t r a c k s h a l l not be 
r e s t o r e d t o s e r v i c e u n t i l a l l t r a i n s approaching 
the c r o s s i n g have been i n s t r u c t e d t o be p r e p a r e d t o 
stop p r i o r t o p a s s i n g over the c r o s s i n g i n v o l v e d , 
o r u n t i l c r o s s i n g p r o t e c t i o n i s p r o v i d e d . 

(b) I n e l e c t r i c t r a c t i o n t e r r i t o r y , c a r e s h a l l be 
e x e r c i s e d t o i n s u r e t h a t a t l e a s t one r e t u r n p a t h 
f o r e l e c t r i c t r a c t i o n c u r r e n t i s m a i n t a i n e d , b e f o r e 
d i s c o n n e c t i n g l e a d s o f impedance bonds o r removing 
r a i l s , f r o g s , e t c . When making r a i l r e n e w a l s , e t c . 
b e f o r e the r a i l i s d i s c o n n e c t e d , a r e t u r n p a t h f o r 
c u r r e n t s h a l l be p r o v i d e d by u s i n g a temporary bond 
P l a n E-413610-( ) , a c r o s s the t r a c k each s i d e of 
the s e c t i o n o f r a i l t o be removed, making s u r e t h a t 
no i n s u l a t i n g r a i l j o i n t s i n t e r f e r e w i t h t h i s c r o s s 
bonding c i r c u i t . I n emergencies, when the s i g n a l 
m a i n t a i n e r i s not p r e s e n t , he s h a l l be n o t i f i e d 
t h a t the r a i l bonds have been broken. 
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§119.0 Continuous welded r a i l (CWR). 

§119.1 Use. 

(a) CWR f a b r i c a t e d by an approved p r o c e s s may be 
l a i d w i t h o u t r e s t r i c t i o n i n f u l l y b a l l a s t e d t r a c k s 
on t a n g e n t s and on c u r v e s up t o 6 degrees. 

(b) CWR may be l a i d a c r o s s open deck b r i d g e s where 
b r i d g e t i e s a r e spaced w i t h timber b l o c k s between 
t i e s , p r o v i d e d t h a t t h e f o l l o w i n g c o n d i t i o n s a r e 
s a t i s f i e d : 

(1) A l l t i e s and b l o c k s i n a p a n e l a r e t i g h t l y 
j a c k e d and f a s t e n e d t o g e t h e r w i t h guard t i m b e r s o r 
s p a c i n g b a r s s e c u r e d by l a g screws i n e v e r y t h i r d 
t i e . 

(2) B r i d g e t i e s a r e s e c u r e l y f a s t e n e d t o s t e e l 
s t r u c t u r e by means o f hook b o l t s , t i e anchors o r 
o t h e r h o l d i n g d e v i c e s i n a manner approved by the 
System E n g i n e e r S t r u c t u r e s - Maintenance. 

(3) The b r i d g e s t r u c t u r e i s p r o p e r l y anchored t o 
abutments and p i e r s t o p r e v e n t any movement o t h e r 
than normal e x p a n s i o n . 

(4) CWR i s anchored t o the b r i d g e t i e s i n both 
d i r e c t i o n s i n accordance w i t h §213.120(g). 

( c ) Where b r i d g e t i e s a r e not spaced w i t h timber 
b l o c k s between t i e s , CWR may be l a i d a c r o s s open 
deck b r i d g e s under the f o l l o w i n g c o n d i t i o n s : 

(1) A c r o s s b r i d g e s up t o and i n c l u d i n g 100 f e e t 
i n l e n g t h on t a n g e n t s , p r o v i d e d e v e r y t h i r d b r i d g e 
t i e i s f a s t e n e d t o t h e s t e e l s t r u c t u r e by means o f 
approved t i e anchors and the CWR i s anchored on 
e v e r y t i e i n both d i r e c t i o n s f o r a t l e a s t 200 f e e t 
on each approach t o t h e b r i d g e i n accordance w i t h 
§213.120(g). R a i l anchors s h o u l d not be used on 
t i e s a c r o s s the b r i d g e . 

(2) On b r i d g e s more than 100 f e e t i n l e n g t h and 
up t o and i n c l u d i n g 300 f e e t i n l e n g t h , a s r e q u i r e d 
by paragraph (1) above, e x c e p t t h a t e v e r y o t h e r 
b r i d g e t i e s h o u l d be f a s t e n e d t o s t e e l s t r u c t u r e . 

(3) B o l t e d r a i l s not l o n g e r t h a n 78 f e e t s h o u l d 
be l a i d a c r o s s open deck b r i d g e s on c u r v e s and on 
open deck b r i d g e s l o n g e r than 300 f e e t on t a n g e n t s . 

(d) A f t e r a p p l i c a t i o n , hook b o l t s , t i e anchors o r 
o t h e r approved h o l d i n g d e v i c e s must be checked and 
r e t i g h t e n e d w e e k l y , u n t i l t i e s have f u l l y s e a t e d on 
top f l a n g e s o f b u i l t up members. 

§119.2 Connecting CWR. 

(a) CWR s t r i n g s may be f i e l d b u t t welded by an 
approved p r o c e s s i n t o long l e n g t h s i n a l l c l a s s e s 
o f t r a c k s . Where n e c e s s a r y t o use a s h o r t r a i l t o 
connect CWR s t r i n g s , t h a t r a i l s h o u l d be a t l e a s t 
14 f e e t l o n g . 
(b) F i e l d b u t t welds must be p r o t e c t e d by the 

a p p l i c a t i o n o f r e i n f o r c i n g s t r a p s as shown on P l a n 
66549-B o r 66550-B i n t r a c k s where a u t h o r i z e d speed 
i s 30 m.p.h. o r g r e a t e r , o r where passenger t r a i n s 
a r e o p e r a t e d . 



( c ) I f i t becomes n e c e s s a r y t o apply j o i n t b a r s 
t e m p o r a r i l y , t h e end b o l t h o l e i n each r a i l must 
not be d r i l l e d t o p e r m i t subsequent prompt f i e l d 
w e l d i n g . I t may be n e c e s s a r y t o apply a d d i t i o n a l 
r a i l anchors t o p r e v e n t p u l l a p a r t p r i o r t o f i e l d 
w eld being made. These a d d i t i o n a l anchors should 
be removed a f t e r f i e l d welds have been made. 

(d) E x c e p t where f i e l d b u t t welded, CWR s t r i n g s 
ar e t o be f a s t e n e d t o each o t h e r or t o b u f f e r r a i l s 
w i t h f u l l y b o l t e d r a i l j o i n t s , e x c e p t as p r o v i d e d 
i n paragraph ( c ) above. 

§119.3 R a i l a n c h o r i n g . 
Each CWR s t r i n g i s t o be anchored i n accordance 

w i t h §213.120(g). 

§119.4 R a i l t emperature. 
(a) A s t a n d a r d r a i l thermometer s h a l l be used to 

measure the r a i l temperature o f a l l CWR b e f o r e i t 
i s l a i d i n t r a c k . The thermometer should be l a i d 
on the base o f the r a i l , s h i e l d e d from d i r e c t r a y s 
of t h e sun and l e f t t h e r e long enough t o determine 
th e temperature a c c u r a t e l y . 

(b) CWR must be anchored a t o r a d j u s t e d f o r a 
r a i l temperature o f 85 degrees F a h r e n h e i t (85°F.) 
or h i g h e r . 
• ( c ) When the r a i l temperature i s lower t h a n 85*^., 
an approved r a i l h e a t i n g d e v i c e may be used f o r 
expanding the CWR t o make proper adjustment. 

(d) Where CWR has been anchored a t a temperature 
below 85*F., and not a d j u s t e d f o r temperature 
d u r i n g the r a i l l a y i n g o p e r a t i o n , i t s h o u l d be 
a d j u s t e d as soon as weather c o n d i t i o n s have brought 
the r a i l t o a temperature o f 85°F. or h i g h e r . 

(e) The S u p e r v i s o r - T r a c k s h a l l be r e s p o n s i b l e f o r 
r e c o r d i n g on Form MW-155 the r a i l temperature f o r 
which each CWR i s anchored. He should f o r w a r d t h i s 
form t o the D i v i s i o n E n g i n e e r , r e t a i n i n g one copy 
f o r h i s r e c o r d . 

§119.5 Adjustment f o r o t h e r r a i l t e m p e r a t u r e s . 
(a) To a d j u s t CWR f o r a temperature h i g h e r than 

t h a t a t which i t was anchored, i t s l e n g t h o r the 
l e n g t h o f i t s b u f f e r r a i l s must be decreased. 
When i t i s t o be a d j u s t e d f o r a temperature lower 
than t h a t a t which i t was anchored, the l e n g t h must 
be i n c r e a s e d . 

(b) The number of i n c h e s by which a CWR s h o u l d 
be decreased o r i n c r e a s e d t o a d j u s t i t s l e n g t h f o r 
a temperature h i g h e r or lower than t h a t a t which 
i t was anchored or a d j u s t e d may be c a l c u l a t e d by 
t a k i n g the d i f f e r e n c e between the two t e m p e r a t u r e s , 
m u l t i p l y i n g t h a t d i f f e r e n c e i n degrees F a h r e n h e i t 
by the l e n g t h o f the CWR i n f e e t , and m u l t i p l y i n g 
the product by 0.000078. For example, t o a d j u s t 
the l e n g t h o f a 1 4 5 0 - f t . CWR, anchored a t a r a i l 
temperature o f 40 degrees, t o correspond t o the 
l e n g t h o f t h i s r a i l a t 85 degrees, s u b t r a c t 40 from 
85 t o o b t a i n a d i f f e r e n c e o f 45 degrees and then 
m u l t i p l y a s f o l l o w s : 
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45 x 1450 x 0.000078 - 5.1 i n c h e s 

( c ) F o r p r a c t i c a l purposes, the i n c r e a s e or t h e 
d e c r e a s e i n l e n g t h r e q u i r e d t o a d j u s t s e l e c t e d 
l e n g t h s o f CWR f o r the d i f f e r e n c e between t h e i r 
a c t u a l measured temperatures a t time o f a n c h o r i n g 
or adjustment and a r a i l temperature o f 85*F., may 
be t a k e n from the f o l l o w i n g t a b l e : 

Adjustment o f CWR f o r Temperature Change 

Measured 
CWR 

temperature 
(degrees-F) 

Length of CWR i n f e e t Measured 
CWR 

temperature 
(degrees-F) 

950 
t o 

1049 

1050 
t o 

1149 

1150 
t o 

1249 

1250 
t o 

1349 

1350 
t o 

1449 

1450 
t o 

1550 

111 t o 120 +2" +3" +3" +3" +3" +4" 
101 t o 110 +2" +2" +2" +2" +2" +2" 
91 t o 100 +1" +1" +1" +1" +1" +1" 
80 t o 90 0" 0" 0" 0" 0" 0" 
70 t o 79 1" 1 " 1" 1 " 1 " 1" 
60 t o 69 2" 2" 2" 2" 2" 2" 
50 t o 59 2" 3" 3" 3" 3" 4" 
40 t o 49 3" 3" 4" 4" 4" 5" 
30 t o 39 4" 4" 5" 5" 5" 6" 
20 t o 29 5" 5" 6" 6" 7" 7" 
10 t o 19 5" 6" 7" 7" 8" 8" 
0 t o 9 6" 7" 7" 8" 9" 9" 

-10 t o - 1 7" 8" 8" 9" 10" 1 1 " 
-20 t o -11 8" 9" 9" 10" 1 1 " 12" 

Note: + i n d i c a t e s i n c r e a s e ; o t h e r w i s e l e n g t h 
i s t o be d e c r e a s e d . 
Adjustment f o r o t h e r CWR l e n g t h s may be 
determined by d i r e c t p r o p o r t i o n . 

§119.6 Adjustment by m e c h a n i c a l h e a t i n g . 

(a) R a i l may be expanded a f t e r i t has been l a i d 
i n t h e t i e p l a t e s b e f o r e o r a f t e r s p i k i n g , but must 
be expanded b e f o r e i t i s anchored. 

(b) CWR s h o u l d be h e a t e d so t h a t e x p a n s i o n i s 
i n t r o d u c e d from one end o f each s t r i n g t o the o t h e r 
i n t h e d i r e c t i o n o f r a i l l a y i n g . 

( c ) The number o f i n c h e s each CWR s t r i n g s h o u l d be 
expanded d u r i n g the r a i i l a y i n g o p e r a t i o n may be 
determined by c a l c u l a t i o n a c c o r d i n g t o §119.5(b) or 
from the t a b l e i n §119.5(c). 

(d) Space e q u a l t o the amount o f expansion needed 
f o r each s t r i n g o f CWR s h o u l d be p r o v i d e d between 
the end o f t h a t s t r i n g and the n e a r end o f t h e n e x t 
a d j a c e n t s t r i n g . A minimum o f 10 t i e s s h o u l d be 
box anchored on the n e a r end o f the a d j a c e n t s t r i n g 
to h o l d i t i n p l a c e and a v o i d c l o s i n g the e x p a n s i o n 
gap of the s t r i n g b e i n g heated. 



(e) H e a t ing s h o u l d be commenced a t the b e g i n n i n g 
o f t h e f i r s t CWR s t r i n g and s t e a d i l y a p p l i e d w h i l e 
moving fo r w a r d u n t i l t he r e q u i r e d e x p a n s i o n has 
been o b t a i n e d a t the end o f the s t r i n g . U n i f o r m i t y 
of e x p a n s i o n i s t o be c o n t r o l l e d by marking each 
q u a r t e r o f the s t r i n g and i n t r o d u c i n g e x p a n s i o n as 
f o l l o w s : 

1/4 p o i n t - 1/4 o f t o t a l r e q u i r e d e x p a n s i o n 
1/2 p o i n t - 1/2 o f t o t a l r e q u i r e d expansion 
3/4 p o i n t - 3/4 o f t o t a l r e q u i r e d e x p a n s i o n 

( f ) Q u a r t e r p o i n t s s h o u l d be marked on the r a i l 
and t h e t i e p l a t e , so the amount of expansion can 
be a c c u r a t e l y determined. The t i e p l a t e used f o r 
marking as a r e f e r e n c e p o i n t must be one t h a t i s 
e i t h e r doweled by a Dunn-Rite Gauger or has been 
s p i k e d , so t h a t i t w i l l not move as r a i l expands. 

(g) I n the event the f i r s t h a l f o f the heated CWR 
s t r i n g does not have the r e q u i r e d e x p a n s i o n a t each 
q u a r t e r p o i n t , the h e a t e r w i l l back over the heated 
p o r t i o n , w i t h o u t a p p l y i n g h e a t , and then r e h e a t the 
r a i l u n t i l the n e c e s s a r y expansion i s o b t a i n e d . 

(h) As h e a t i n g i s p r o g r e s s e d , a minimum of one (1) 
anchor p e r 39 f e e t o f r a i l s h o u l d be a p p l i e d on the 
s i d e o f the t i e t h a t w i l l p r e v e n t t h e r a i l from 
l o s i n g e x p a n s i o n . 
• ( i ) A t the end of the c o m p l e t e l y expanded s t r i n g , 
a minimum o f t e n (10) t i e s s h o u l d be box anchored, 
i n accordance w i t h s t a n d a r d p a t t e r n , immediately 
a f t e r t he gap i s c l o s e d , t o h o l d the e x p a n s i o n . 

( j ) The e n t i r e CWR i s to be anchored i n accordance 
w i t h §213.120(g) b e f o r e t r a i n s a r e p e r m i t t e d to 
o p e r a t e over i t . 

§119.7 Adjustment by n a t u r a l temperature change. 
(a) When i t i s n e c e s s a r y t o a d j u s t CWR a l r e a d y i n 

t r a c k , t he r e q u i r e d i n c r e a s e o r d e c r e a s e may be 
found by t a k i n g the d i f f e r e n c e between d e s i r e d and 
r e c o r d e d temperatures of each s t r i n g o f CWR and 
c a l c u l a t i n g t he amount o f adjustment a s shown 
i n §119.5(b) o r determined from the t a b l e shown i n 
§119.5(c). 

(b) A l l r a i l anchors must be removed from s t r i n g s 
of CWR r e q u i r i n g adjustment to p e r m i t the d e s i r e d 
expansion o r c o n t r a c t i o n . T i e p l a t e s s h o u l d be 
tapped w i t h a hammer or approved m e c h a n i c a l d e v i c e 
U6ed t o f r e e t he r a i l . A l l r a i l anchors must be 
r e a p p l i e d immediately a f t e r the d e s i r e d change i n 
r a i l l e n g t h has been o b t a i n e d . 

(c) Where b u f f e r r a i l s a r e used between a d j a c e n t 
s t r i n g s of CWR, the n e c e s s a r y adjustment s h o u l d be 
made by removing t h e b u f f e r r a i l s , c u t t i n g a t lea=>t 
18 i n c h e s from the end of each a f f e c t e d CWR s t r i n g , 
to remove b o l t h o l e s , and f i e l d w e l d i n g i n r a i l s o f 
r e q u i r e d l e n g t h . 

(d) When i t i s n e c e s s a r y t o a d j u s t CWR s t r i n g s i n 
t e r r i t o r y where b u f f e r r a i l s have been e l i m i n a t e d 
the f o l l o w i n g s h o u l d be done: 
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(1) Where each o f s e v e r a l a d j a c e n t s t r i n g s need 
adjustment, i t i s d e s i r a b l e t o make t h e adjustment 
f o r 3 o r 4 s t r i n g s a t a ti m e , i f p o s s i b l e . F o r 
t h i s purpose, a r a i l c u t sho u l d be made near t he 
c e n t e r o f the adjustment a r e a . 

(2) Where a d j o i n i n g CWR s t r i n g s a r e connected 
d i r e c t l y by a b o l t e d r a i l j o i n t , t h e adjustment f o r 
e i t h e r compression o r t e n s i o n s h o u l d be made by 
c u t t i n g out the d r i l l e d end of each CWR and f i e l d 
w e l d i n g i n a r a i l o f r e q u i r e d l e n g t h . 

(3) Where CWR s t r i n g s a r e f i e l d b u t t welded 
t o g e t h e r , the adjustment may be made by c u t t i n g and 
b u t t w e l d i n g by an approved p r o c e s s o r w e l d i n g i n a 
p i e c e o f r a i l . 

§119.8 Replacement o f d e f e c t i v e r a i l o r w e l d . 

D e f e c t i v e r a i l s and welds should be c u t out 
u s i n g a power r a i l saw and replacement r a i l f i e l d 
welded i n . The e n t i r e r a i l must be removed where 
l o n g i t u d i n a l d e f e c t s o r t r a n s v e r s e d e f e c t s i n 
n o n - c o n t r o l c o o l e d r a i l a r e i n v o l v e d . 
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§121.0 R a i l j o i n t s . 

(a) A b u t t i n g r a i l ends s h a l l be f a s t e n e d t o g e t h e r 
by b o l t e d s t a n d a r d o r compromise j o i n t s , i n s u l a t i n g 
j o i n t s or glued j o i n t s , e xcept where b u t t welded. 

(b) R a i l j o i n t s i n t r a c k must s a t i s f y r equirements 
of §213.121 as t o d e s i g n and c o n d i t i o n . 

§121.1 B o l t e d r a i l j o i n t s . 

(a) G e n e r a l . 

(1) B o l t e d r a i l j o i n t s c o n s i s t o f e i t h e r head 
f r e e or head c o n t a c t s t a n d a r d b a r s and head c o n t a c t 
compromise j o i n t b a r s h e l d i n p o s i t i o n by t r a c k 
b o l t s h a v i n g s u f f i c i e n t t e n s i o n t o f i r m l y support 
a b u t t i n g r a i l ends, but not too t i g h t t o p r e v e n t 
l o n g i t u d i n a l movement i n j o i n t s t o accommodate 
expansion and c o n t r a c t i o n due t o v a r i a t i o n i n r a i l 
t e mperature. 

(2) Head f r e e b a r s must have the i n n e r s u r f a c e o f 
the head o f the bar h e l d t i g h t l y a g a i n s t the r a i l 
head f i l l e t w i t h the h e e l o f the b a r s t a n d i n g out 
the proper d i s t a n c e from the base f i l l e t , where a l l 
of the "draw-in" f o r wear i s c o n c e n t r a t e d . 

(3) Head c o n t a c t b a r s must have t h e top s u r f a c e 
of the b a r h e l d t i g h t l y a g a i n s t the f i s h i n g s u r f a c e 
under the r a i l head o u t s i d e o f the r a i l head f i l l e t 
a r e a . B a r s must be s e c u r e d i n a v e r t i c a l p o s i t i o n 
w i t h o u t " c o c k i n g " . 

(b) A p p l i c a t i o n . 

(1) B e f o r e a p p l y i n g b o l t e d r a i l j o i n t s i n l a y i n g 
new o r f i t r a i l , a p p l y i n g o r renewing j o i n t b a r s 
o u t - o f - f a c e , and i n g e n e r a l maintenance, p r o t e c t i o n 
a g a i n s t c o r r o s i o n s h o u l d be p r o v i d e d by c o a t i n g the 
r a i l ends w i t h i n the j o i n t bar a r e a s i n c l u d i n g webs, 
f i s h i n g s u r f a c e s , b o l t h o l e s and i n s i d e s u r f a c e s 
w i t h an approved o i l or g r e a s e . 

(2) J o i n t b a r s s h a l l be a p p l i e d w i t h t h e i r f u l l 
number of b o l t s , n u t s and s p r i n g washers a c c o r d i n g 
t o s t a n d a r d p l a n s and s p e c i f i c a t i o n s . 

(3) New b o l t s , n u t s and s p r i n g washers should be 
used when new or reformed j o i n t b a r s are a p p l i e d or 
renewed o u t - o f - f a c e . 

(4) When i n i t i a l l y a p p l y i n g j o i n t b a r s , the b o l t 
t e n s i o n should be brought i n the range of 20,000 
to 25,000 pounds, and f o r subsequent r e t i g h t e n i n g 
from 15,000 pounds t o 20,000 pounds. T h i s may be 
approximated by an average man w i t h a 36 i n c h t r a c k 
wrench. 

(c) Head f r e e j o i n t s . 
The f o l l o w i n g procedure sh o u l d be f o l l o w e d i n 

a p p l y i n g head f r e e j o i n t b a r s : 
(1) S e t b a r s i n p o s i t i o n , i n s e r t a l l b o l t s and 

apply s p r i n g washers and nuts by hand. 
(2) Run up the No. 3 and No. 4 n u t s w i t h a power 

t r a c k wrench i n high gear, w i t h o u t f u l l y t i g h t e n i n g 
t o a v o i d l o c k i n g the b a r s i n an improper p o s i t i o n . 



S t r i k e the bead on the heads of both i n s i d e and 
o u t s i d e b a r s a t both ends w i t h a hammer to f o r c e 
the i n s i d e f a c e s o f b a r s t i g h t l y a g a i n s t r a i l head 
f i l l e t s . Do not s t r i k e the toe o f the bar as t h i s 
tends t o f o r c e the head of the b a r outward. 

T i g h t e n remainder of b o l t s from c e n t e r o f j o i n t 
b a r s outward i n h i g h gear. 

(3) T i g h t e n a l l b o l t s i n low gear, working from 
c e n t e r o f j o i n t b a r s outward. During t h i s f i n a l 
t i g h t e n i n g , d r i v e the toes o f the b a r s i n w a r d by 
t a p p i n g w i t h a s p i k e maul o r s l e d g e . 

By f o l l o w i n g the above procedure, proper c o n t a c t 
w i l l be o b t a i n e d between i n n e r f a c e o f head o f b a r 
and the r a i l head f i l l e t . A l s o , the h e e l of the 
b a r w i l l s t a n d out the proper d i s t a n c e from the 
r a i l base f i l l e t . 

(d) Head c o n t a c t j o i n t s . 
The f o l l o w i n g procedure s h o u l d be f o l l o w e d i n 

a p p l y i n g head c o n t a c t j o i n t b a r s : 
(1) S e t b a r s i n p o s i t i o n on r a i l , i n s e r t a l l the 

b o l t s and apply s p r i n g washers and n u t s by hand. 
(2) See t h a t b a r s a r e i n a v e r t i c a l (uncocked) 

p o s i t i o n a s one o f the c e n t e r b o l t s i s t i g h t e n e d by 
( i ) Using j o i n t b a r clamp and head s t o p s . * 
( i i ) I n s e r t i n g a b a r i n a b o l t h o l e . * 
( i i i ) Tapping t o e s o f j o i n t b a r s as b o l t i s 

t i g h t e n e d . 
* - Necessary when a p p l y i n g 131 l b . o r 152 l b . 

j o i n t b a r s o n l y . 
(3) T i g h t e n a l l b o l t s i n low gear, w o r k i n g from 

c e n t e r of j o i n t b a r s toward ends, t a p p i n g the toes 
of j o i n t b a r s w i t h a s p i k e maul or s l e d g e so t h a t 
t h e i r v e r t i c a l p o s i t i o n i s m a i n t a i n e d . 

(e) Maintenance. 
(1) D r i l l e d ends of new r a i l s a r e ground t o 

remove b u r r s a t the m i l l s . 
(2) To a v o i d c h i p p i n g o r s p a l l i n g under s e r v i c e 

due t o o v e r f l o w o f s t e e l , t he r a i l end f a c e s s h o u l d 
be c r o s s c u t by g r i n d i n g w i t h a 1/8 i n c h wheel to a 
depth o f not l e s s than 3/16 i n c h below the s u r f a c e 
o f the head. The maximum c u t should not be w i d e r 
than 1/8 i n c h . I f the r a i l s a r e not i n c o n t a c t , 
the o v e r f l o w e d m e t a l s h o u l d be removed from both 
end f a c e s . 

(3) When b o l t e d j o i n t s a r e a p p l i e d , o t h e r than 
i n s u l a t i n g j o i n t s , the b o l t s s h o u l d be t i g h t e n e d a t 
the time they are a p p l i e d , r e t i g h t e n e d w i t h i n a 
week and a g a i n w i t h i n a month a f t e r a p p l i c a t i o n . 

(4) B o l t s s h o u l d be r e t i g h t e n e d p e r i o d i c a l l y a t 
i n t e r v a l s o f not more than one y e a r , and i n a l l 
c a s e s f o l l o w i n g program t r a c k r a i s i n g o r s u r f a c i n g . 

(5) To p r e v e n t undue r a i l s t r e s s on account o f 
expansion o r c o n t r a c t i o n a t the changes of seasons 
and wide temperature changes, s u f f i c i e n t j o i n t b a r s 
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should be loosened t o pe r m i t the r a i l s to a d j u s t 
t h e m s e l v e s , immediately a f t e r which b o l t s s h o u l d 
be r e t i g h t e n e d . Where n e c e s s a r y , a p i e c e o f r a i l 
s hould be c u t out t o a v o i d h e a t k i n k s o r b u c k l i n g 
of t r a c k . 

(6) Wear i n t h e f i s h i n g spaces o f r a i l s hould be 
compensated f o r by the a p p l i c a t i o n o f o v e r s i z e 
j o i n t b a r s . 

§121.2 I n s u l a t i n g r a i l j o i n t s . 

(a) P o s i t i o n . 
For new work or r a i l r e n e w a l s i n t r a c k c i r c u i t 

t e r r i t o r y , i n s u l a t i n g j o i n t s s h a l l be l o c a t e d as 
f o l l o w s : 

(1) Where t r a c k c i r c u i t s a d j o i n w i t h i n l i m i t s o f 
i n t e r l o c k i n g s , i n cab s i g n a l t e r r i t o r y , e l e c t r i f i e d 
t e r r i t o r y o r i n t e r r i t o r y where s t r a y c u r r e n t i s 
l i k e l y to be p r e v a l e n t , i n s u l a t i n g j o i n t s s h a l l be 
staggered not more than 56 i n c h e s nor l e s s than 
32 i n c h e s . 

(2) To p r o v i d e f o r e f f e c t i v e e l e c t r i c l o c k i n g , 
i n s u l a t i n g j o i n t s , s t a g g e r e d as p r e s c r i b e d i n 
paragraph (1) above, s h a l l be l o c a t e d w i t h r e s p e c t 
t o s i g n a l s as f o l l o w s : 

( i ) No i n s u l a t i n g j o i n t s h a l l be p l a c e d l e s s 
than 5 f e e t nor more than 13 f e e t i n advance o f a 
high s i g n a l , e x c e p t t h a t where t h e r e a r e opposing 
h i g h s i g n a l s a t the same l o c a t i o n , t h e i n s u l a t i n g 
j o i n t s s h a l l be p l a c e d as n e a r l y o p p o s i t e the 
s i g n a l s as p r a c t i c a b l e . 

( i i ) I n s u l a t i n g j o i n t s s h a l l be p l a c e d as n e a r l y 
o p p o s i t e dwarf s i g n a l s as p r a c t i c a b l e . 

(3) A t l o c a t i o n s o t h e r than those l i s t e d above, 
i n s u l a t i n g j o i n t s may be s t a g g e r e d not more than 
10 f e e t . 

(4) I n s u l a t i n g r a i l j o i n t s need not be s p e c i a l l y 
s t a g gered a t the end o f a t r a c k c i r c u i t where t h e r e 
i s no a d j o i n i n g t r a c k c i r c u i t o r f i x e d s i g n a l . 

(5) I n s u l a t i n g r a i l j o i n t s i n t u r n o u t s and 
c r o s s o v e r s , and a t highway grade c r o s s i n g s s h a l l be 
l o c a t e d i n accordance w i t h S t a n d a r d S i g n a l P l a n s . 

(6) I n s u l a t i n g r a i l j o i n t s l o c a t e d i n accordance 
w i t h former PC, PRR, NYC or NH s p e c i f i c a t i o n s need 
not be r e l o c a t e d u n t i l r a i l i s renewed. 

(b) A p p l i c a t i o n o f continuous i n s u l a t i n g j o i n t s . 
(1) An i n s u l a t i n g j o i n t should not be a p p l i e d 

to r a i l s w i t h b a t t e r e d o r rough c u t edges as they 
w i l l damage i n s u l a t i n g f i b e r s . Such edges which 
come i n c o n t a c t w i t h the f i b e r p a r t s o f the j o i n t , 
i . e . , under the r a i l head, web and top and bottom 
o f the r a i l base s h o u l d be rounded t o a p p r o x i m a t e l y 
1/8 i n c h r a d i u s by g r i n d i n g or f i l i n g . 

(2) R a i l s should be spaced so the ends w i l l bear 
f i r m l y a g a i n s t f i b e r end post t o a v o i d damage to 
b o l t s and f i b e r b u s h i n g s . I f the opening between 



r a i l ends i s too s m a l l , the r a i l ends s h o u l d be 
f o r c e d a p a r t w i t h an approved r a i l expander. Use 
o f a t r a c k c h i s e l o r wedge nay l e a v e rough edges 
t h a t w i l l d e s t r o y the i n s u l a t i n g m a t e r i a l . The end 
p o s t s s h o u l d not p r o j e c t above o r beyond r a i l heads. 

(3) T i e s , p r e f e r a b l y t h r e e under each continuous 
type i n s u l a t i n g j o i n t 36 i n c h e s o r more i n l e n g t h , 
s h o u l d be spaced and tamped t o p r o v i d e u n i f o r m 
s u p p o r t . Parkway o u t l e t s ("boot l e g s " ) s h o u l d be 
moved i f they w i l l i n t e r f e r e w i t h a r r a n g i n g t i e s 
a c c o r d i n g l y . 

(4) A b r a s i o n p l a t e s must be used under continuous 
i n s u l a t i n g j o i n t s . 

( 5 ) B e f o r e i n s u l a t i n g j o i n t s a r e a p p l i e d , the 
p a r t s o f the r a i l s t o be covered by the i n s u l a t i n g 
j o i n t s h o u l d be t h o r o u g h l y c l e a n e d t o remove a l l 
r u s t , s c a l e and d i r t . A l l m e t a l p a r t s o f the j o i n t 
s h o u l d be t h o r o u g h l y c l e a n e d , and a l l s u r f a c e s o f 
f i b e r head and base p i e c e s , and a d j o i n i n g i n s i d e 
s u r f a c e s o f r a i l and j o i n t b a r s , l i b e r a l l y coated 
w i t h approved r u s t p r e v e n t a t i v e b e f o r e a p p l i c a t i o n . 

(6) F i r s t i n s e r t the end p o s t . Then a p p l y the 
f i b e r base p l a t e s and m e t a l j o i n t b a r s t o each s i d e 
o f the r a i l s and d r i v e them on the r a i l s w i t h a 
s l e d g e o r hammer, s t r i k i n g o n l y the lower edge o f 
t h e b a r s u n t i l t h e r e i s j u s t enough room l e f t t o 
i n s e r t t he f i b e r head p i e c e s . A f t e r the f i b e r head 
p i e c e s a r e i n p l a c e , i n s e r t f i b e r bushings i n b o l t 
h o l e s , and a p p l y t h e f i b e r washer p l a t e s and metal 
washer p l a t e s w i t h the b o l t s and n u t s . 

B e f o r e p l a c i n g b o l t s i n t h e j o i n t s , t h e y s h o u l d 
be dipped i n approved g r e a s e , t h o r o u g h l y c o a t i n g 
t h e e n t i r e l e n g t h o f b o l t e x c e p t the head. J o i n t 
b a r s should be drawn i n t o p o s i t i o n by a l t e r n a t e l y 
d r i v i n g w i t h a sledge o r hammer along the base o f 
one b a r and t i g h t e n i n g t h e n u t s by hand wrenches, 
b e g i n n i n g w i t h the two c e n t e r b o l t s and p r o g r e s s i n g 
t o the end b o l t s , and then proceeding i n the same 
manner on the o t h e r j o i n t b a r . T h i s procedure must 
be f o l l o w e d t o a v o i d " c o c x i n g " the b a r s . Do not 
d r i v e the heads o f the b a r s . They w i l l be drawn 
i n t o p l a c e by b o l t p r e s s u r e . B o l t s i n continuous 
i n s u l a t i n g j o i n t s must be kept s u f f i c i e n t l y t i g h t 
a t a l l times t o p r e v e n t movement o f the r a i l i n the 
j o i n t . 

(7) A b o l t s h o u l d never be d r i v e n through a f i b e r 
b u s h i n g , as i t w i l l d e s t r o y the bushing. I f r a i l s 
and j o i n t p a r t s a r e i n c o r r e c t r e l a t i v e p o s i t i o n , 
and the b o l t h o l e s l i n e d up, the b o l t s can e a s i l y 
be i n s e r t e d by hand. 

(8) Continuous i n s u l a t i n g j o i n t s r e q u i r e more 
f r e q u e n t and c a r e f u l a t t e n t i o n t h a n c o n v e n t i o n a l 
j o i n t s . B o l t s s h o u l d be t i g h t e n e d w i t h i n t h r e e 
days and a g a i n w i t h i n a month a f t e r j o i n t s a r e 
a p p l i e d . While t i g h t e n i n g , b a r s and b o l t heads 
sho u l d be tapped w i t h a hammer to i n s u r e proper 
c o n t a c t i n f i s h i n g s p a c e s . 
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(c) A p p l i c a t i o n o f bonded i n s u l a t i n g j o i n t s . 

(1) Bonded i n s u l a t i n g j o i n t s should be used i n 
CWR t r a c k , except on the t u r n o u t s i d e o f t u r n o u t s 
where c o n v e n t i o n a l l y b o l t e d i n s u l a t i n g j o i n t s 
should be used. 

(2) R a i l s connected by bonded i n s u l a t i n g j o i n t s 
must be f i e l d welded i n p l a c e . 

(3) A l l bonded i n s u l a t i n g j o i n t s a r e to be 
i n s t a l l e d as suspended j o i n t s . 

(4) Double shoul d e r t i e p l a t e s must be used on 
the two t i e s under bonded i n s u l a t i n g j o i n t s . 

(5) R a i l h o l d i n g s p i k e s must be c a r e f u l l y d r i v e n 
t o a s s u r e t h a t s p i k e head i s not l e f t i n c o n t a c t 
w i t h t he b a r , which c o u l d r e s u l t i n t h e j o i n t b eing 
s h o r t c i r c u i t e d . A l l bonded i n s u l a t i n g j o i n t s w i l l 
have p l a t e h o l d i n g s p i k e s i n s t a l l e d . 

(6) No attempt sh o u l d be made t o t i g h t e n b o l t s i n 
bonded i n s u l a t i n g j o i n t s . I n the event t he b o l t s 
i n t h e j o i n t become l o o s e , t he D i v i s i o n E n g i n e e r 
s h o u l d be n o t i f i e d f o r f u r t h e r h a n d l i n g . 

(7) Any r a i l head o v e r f l o w a t a bonded i n s u l a t i n g 
j o i n t i s t o be removed by the use o f a hand f i l e or 
hack saw. Extreme c a r e must be e x e r c i s e d t o a s s u r e 
t h a t t h e end p o s t i s not damaged. The o v e r f l o w 
should be removed o n l y t o the r a i l end, so t h a t the 
j o i n t gap w i l l not be g r e a t e r than t h e o r i g i n a l 
3/16 i n c h . A c r o s s g r i n d e r should not be used t o 
remove the o v e r f l o w . 

(8) No a d d i t i o n a l r a i l anchors w i l l be r e q u i r e d 
a t bonded i n s u l a t i n g j o i n t l o c a t i o n s i n CWR. The 
bonded i n s u l a t i n g j o i n t s w i l l be c o n s i d e r e d as b u t t 
welded r a i l j o i n t s f o r purposes o f compliance w i t h 
the requirements o f 1213.120(g). 

(d) Care o f j o i n t s . 

I n s u l a t i n g j o i n t s should be supported on sound 
smooth t i e s , w e l l tamped and w e l l d r a i n e d w i t h 
c l e a n b a l l a s t a t a l l t i m e s . 
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§123.0 T i e p l a t e s . 

§123.1 Use. 

(a) T i e p l a t e s s h a l l be used under r u n n i n g r a i l s 
on a l l c r o s s t i e s , s w i t c h t i e s and b r i d g e t i e s . 

(b) Canted t i e p l a t e s r e p l a c i n g l e v e l t i e p l a t e s 
s h o u l d o n l y be a p p l i e d i n o u t - o f - f a c e s t r e t c h e s . 

(c ) Only double s h o u l d e r t i e p l a t e s s h o u l d be used 
under CWR. 

§123.2 Placement. 

Care must be taken t h a t t h e s h o u l d e r s o f s i n g l e 
s h o u l d e r t i e p l a t e s and the o u t s i d e s h o u l d e r s o f 
repunched double s h o u l d e r t i e p l a t e s w i l l have f u l l 
b e a r i n g a g a i n s t the base o f r a i l . 

§123.3 T i e pads. 

T i e pads may be used w i t h t he a p p r o v a l o f the 
C h i e f E n g i n e e r M.W. 



§125.0 R a i l anchors 

§125.1 Number r e q u i r e d . 

(a ) A s u f f i c i e n t number o f anchors must be a p p l i e d 
and i n a manner t o e f f e c t i v e l y c o n t r o l l o n g i t u d i n a l 
r a i l movement, a s r e q u i r e d by §213.125(a). 

(b) The number o f r a i l anchors r e q u i r e d t o c o n t r o l 
l o n g i t u d i n a l r a i l movement f o r a g i v e n l o c a t i o n can 
be f i x e d o n l y by e x p e r i e n c e and judgment, and i s t o 
be determined by the S u p e r v i s o r - T r a c k w i t h a p p r o v a l 
o f the D i v i s i o n E n g i n e e r . I n s u f f i c i e n t anchors may 
r e s u l t i n improper d i s t r i b u t i o n o f e x p a n s i o n a l l o w ­
ance, o r s t r e s s e s i n CWR, and consequent d i s t o r t i o n 
o f l i n e and s u r f a c e , which can c r e a t e a hazardous 
c o n d i t i o n . 

( c ) A d d i t i o n a l anchors must be a p p l i e d when t h e r e 
i s e v i d e n c e t h a t r a i l s a r e moving p r o g r e s s i v e l y 
under t r a f f i c . 

(d) I t s h o u l d be r e c o g n i z e d t h a t when t r a c k i s 
r a i s e d o u t - o f - f a c e , the r e s i s t a n c e t o creepage 
i s reduced and a d d i t i o n a l anchors may be r e q u i r e d 
i n o r d e r t o a v o i d undue movement. 

(e) I n g e n e r a l , main l i n e high-speed main t r a c k s 
r e q u i r e e i g h t (8) anchors p e r 39 f e e t o f r a i l 
a p p l i e d a g a i n s t movement i n t h e normal d i r e c t i o n o f 
t r a f f i c . A d d i t i o n a l anchors a g a i n s t r e v e r s e move­
ment may a l s o be r e q u i r e d . F o r t r a c k s o f l e s s e r 
t r a f f i c , i n c l u d i n g main t r a c k s o f branch l i n e s , 
from 4 t o 6 anchors per 39 f e e t of r a i l o r even 
l e s s may be s u f f i c i e n t . 

( f ) On s i n g l e t r a c k , o r on o t h e r t r a c k s h a v i n g 
t r a f f i c i n both d i r e c t i o n s , a s u f f i c i e n t number 
of anchors s h a l l be a p p l i e d i n each d i r e c t i o n t o 
s t a b i l i z e t he r a i l s and, i n a d d i t i o n t o p r e v e n t i n g 
p r o g r e s s i v e movement i n one d i r e c t i o n , t o p r e v e n t 
backward and f o r w a r d movement o f t i e s and r e s u l t a n t 
d i s t u r b a n c e o f tamping. 

(g) When anc h o r i n g r a i l s g r e a t e r than 39 f e e t and 
up t o 160 f e e t i n l e n g t h , a d d i t i o n a l anchors are 
r e q u i r e d because of the r e l a t i v e r e d u c t i o n i n the 
e x p a n s i o n a l l o w a n c e per f o o t o f t r a c k . A minimum 
o f 24 anchors p e r 78 f e e t o f r a i l i n the normal 
d i r e c t i o n o f t r a f f i c (more o r l e s s i n p r o p o r t i o n 
f o r o t h e r l e n g t h s ) w i t h o n e - f o u r t h (1/4) o f the 
anchored t i e s boxed f o r r e v e r s e anchoring i s needed 
i n o r d e r t o r e s t r a i n the tendency of such t r a c k to 
g a i n e x p a n s i o n . 

(h) The number o f anchors t o be a p p l i e d when CWR 
i s l a i d and s u b s e q u e n t l y m a i n t a i n e d i s p r e s c r i b e d 
i n §213.120(g). 

( i ) A d d i t i o n a l anchors as needed s h a l l be a p p l i e d 
on the approach and l e a v i n g r a i l s : 

(1) To main t r a c k t u r n o u t s and c r o s s o v e r s . 
(2) To t r a c k c r o s s i n g s . 
(3) To highway grade c r o s s i n g s . 
(4) To open f l o o r b r i d g e s . 
(5) To i n s u l a t i n g j o i n t s . 
(6) A t hot box d e t e c t o r s . 
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( j ) R a i l anchors s h a l l not be used on open deck 
b r i d g e s , t r e s t l e s or v i a d u c t s , e x c e p t where t he 
deck and b r i d g e meet the requirements of §119.Kb), 
or t h e i r use i s approved by the C h i e f E n g i n e e r M.W. 

§125.2 A p p l i c a t i o n . 

R a i l anchors s h a l l be a p p l i e d as f o l l o w s : 

(a) Anchors s h a l l be a p p l i e d a t both ends and on 
the same s i d e o f the t i e . They should be spaced 
throughout t h e r a i l l e n g t h as e v e n l y as p r a c t i c a b l e , 
except a t those l o c a t i o n s where on account o f t e s t s , 
s p e c i a l a u t h o r i z a t i o n or c o n d i t i o n s , e t c . , o t h e r 
s p a c i n g may be d e s i r a b l e . Wherever p r a c t i c a b l e , 
r a i l anchors s h a l l be a p p l i e d from t h e gage s i d e o f 
the r a i l . 

(b) When l a y i n g r a i l , the n e c e s s a r y anchors s h a l l 
be a p p l i e d b e f o r e t r a i n s a r e p e r m i t t e d t o pass over 
the t r a c k . 

(c) Anchors should be a p p l i e d a g a i n s t sound t i e s . 

(d) Where an c h o r i n g f o r both d i r e c t i o n s of t r a f f i c 
i s r e q u i r e d , r e v e r s e anchors s h o u l d be a p p l i e d t o 
t i e s a l r e a d y h a v i n g anchors i n the normal d i r e c t i o n . 
I n o t h e r words, the p r a c t i c e o f boxing t h e t i e , and 
not the t i e c r i b , must be f o l l o w e d . 

§125.3 Maintenance. 

(a) R a i l anchors must have f u l l b e a r i n g a g a i n s t 
the t i e or t i e p l a t e when a p p l i e d . 

(b) I n o r d e r t o a v o i d damage to r a i l a n c hors, o n l y 
proper t o o l s or machines should be used i n a p p l y i n g 
and removing. Anchors may be moved along the base 
of the r a i l w i t h an approved d e v i c e , b u t should not 
be d r i v e n along the base w i t h a hammer. 

(c) When the b e a r i n g of r a i l anchors a g a i n s t the 
t i e i s d i s t u r b e d , when renewing or r e s p a c i n g t i e s 
or moving r a i l , the anchors must be m e c h a n i c a l l y 
s h i f t e d or taken o f f and then r e a p p l i e d i n proper 
p o s i t i o n . A l l anchors removed must be r e a p p l i e d 
before t r a c k i s r e s t o r e d to s e r v i c e , r e p l a c i n g any 
broken or d e f e c t i v e anchors and adding a d d i t i o n a l 
anchors, i f n e c e s s a r y . 

(d) Proper opening between r a i l ends i s p r o v i d e d 
and m a i n t a i n e d by the use of adequate r a i l a n c h o r s . 
Where r a i l openings a r e e x c e s s i v e , the r a i l s should 
be d r i v e n back t o p r o v i d e u n i f o r m space a l l o w a n c e 
f o r e x p ansion, n e c e s s a r y r a i l s o f s u i t a b l e l e n g t h 
i n s e r t e d , and an adequate number o f r a i l anchors 
a p p l i e d to h o l d the r a i l s a g a i n s t r u n n i n g i n e i t h e r 
d i r e c t i o n . Where i n s u f f i c i e n t expansion a l l o w a n c e 
has developed so t h a t l i n e k i n k s can r e s u l t i n hot 
weather, s i m i l a r adjustment s h o u l d be made i n o r d e r 
to i n c r e a s e the a l l o w a n c e , i n s e r t i n g s h o r t e r r a i l s 
o f s u i t a b l e l e n g t h where n e c e s s a r y , a g a i n a p p l y i n g 
s u f f i c i e n t anchors t o c o n t r o l creepage. 



The use of r a i l anchors s h o u l d be i n accordance 
w i t h the f o l l o w i n g s e r v i c e assignment: 

(a ) Use new o r reformed anchors i n l a y i n g : 
(1) New b o l t e d o r continuous welded r a i l . 
( 2) Continuous welded f i t r a i l . 

(b) Use f i t anchors i f a v a i l a b l e ( w i t h shims i f 
n e c e s s a r y ) i n : 

(1) L a y i n g b o l t e d f i t r a i l . 
(2) A p p l y i n g a d d i t i o n a l or replacement anchors 

w i t h o u t r e s t r i c t i o n . 
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§127.0 S p i k i n g . 

§127.1 Number r e q u i r e d . 

(a) The requirements o f §213.127 must be s a t i s f i e d 
as t o minimum number and l o c a t i o n o f e f f e c t i v e 
s p i k e s i n t r a c k . 

(b) A d d i t i o n a l s p i k e s may be used where, i n the 
judgment o f the S u p e r v i s o r - T r a c k , t h e y a r e needed 
to h o l d gage. 

( c ) P l a t e h o l d i n g s p i k e s s h a l l be d r i v e n w i t h the 
head p o i n t e d toward t he r a i l . 

§127.2 A p p l i c a t i o n . 

(a) S p i k e s must be s t a r t e d v e r t i c a l l y and s q u a r e , 
and d r i v e n s t r a i g h t . The shank o f r a i l h o l d i n g 
s p i k e s must have f u l l b e a r i n g a g a i n s t the base o f 
r a i l . S p i k e s s h o u l d be kept d r i v e n home, b e i n g 
c a r e f u l not to o v e r d r i v e . 

(b) Care must be t a k e n not t o s t r i k e the r a i l , i t s 
f a s t e n i n g s o r s i g n a l a p p l i a n c e s when d r i v i n g s p i k e s . 
( c ) S p i k e s i n main t r a c k s when b a d l y t h r o a t c u t or 

r u s t e d s h o u l d be r e p l a c e d . 
(d) A l l o l d s p i k e s s h a l l be s o r t e d when p u l l e d f o r 

reuse o r s c r a p p i n g . 
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§132.0 T r a c k c r o s s i n g s . 

§132.1 Use. 

(a) C r o s s i n g s o f manganese s t e e l or b o l t e d h e a t 
t r e a t e d r a i l c o n s t r u c t i o n s h a l l be used as approved 
by t he C h i e f E n g i n e e r M.W. a t i n t e r s e c t i o n s where 
t h e r e i s heavy o r h i g h speed t r a f f i c on e i t h e r r u n . 

(b) Non-heat t r e a t e d b o l t e d r a i l c r o s s i n g s s h o u l d 
o n l y be used where t r a f f i c i s l i g h t or i n emergency 

§132.2 I n s t a l l a t i o n . 

(a) When h a n d l i n g o r p l a c i n g , c a r e should be taken 
to a v o i d damage t o c r o s s i n g f r o g s , u s i n g a crane 
where p r a c t i c a b l e . Whenever i t becomes n e c e s s a r y 
t o use j a c k s on c r o s s i n g f r o g s , they should be s e t 
under the f r o g p r o p e r , and not under the arms. 

(b) C r o s s i n g s s h o u l d be i n s t a l l e d on sound t r e a t e d 
timbers or framed f o u n d a t i o n s , l o c a t e d t o p e r m i t 
s a t i s f a c t o r y tamping. 

(c) An ample bed of w e l l d r a i n e d b a l l a s t should be 
p r o v i d e d . 

§132.3 Maintenance. 

(a) R i g i d , s l i p and movable p o i n t c r o s s i n g s s h o u l d 
be m a i n t a i n e d t o the al i n e m e n t and t o the o r d i n a t e s 
from the d i a g o n a l shown on ma n u f a c t u r e r ' s p l a n s . 

(b) L i p p e d metal s h o u l d be removed from c r o s s i n g 
f r o g s by g r i n d i n g i n accordance w i t h s t a n d a r d 
i n s t r u c t i o n s . 

( c ) B o l t s should be kept t i g h t and broken b o l t s 
renewed promptly. 

(d) B a l l a s t should be kept w e l l tamped so t h a t 
the s u r f a c e o f the f r o g i s m a i n t a i n e d a t a uniform 
grade w i t h the a d j a c e n t t r a c k . 

(e) C r o s s i n g f r o g s may be b u i l t up i n the f i e l d by 
the e l e c t r i c a r c method i n accordance w i t h s t a n d a r d 
i n s t r u c t i o n s . Those which cannot be welded i n the 
f i e l d s h o u l d be s e n t t o the d e s i g n a t e d p o i n t f o r 
r e c l a m a t i o n . 

Ground clamps employed f o r w e l d i n g must be 
a p p l i e d t o the r a i l o r p i e c e o f s t e e l being welded 
as r e a s o n a b l y c l o s e t o the work as p o s s i b l e . 

( f ) The requirements o f §213.53 and §213.143 must 
be met i n m a i n t a i n i n g proper t r a c k gage, guard f a c e 
gage, and "back to back" d i s t a n c e through t r a c k 
c r o s s i n g s . 

(g) The requirements o f §213.133 and §213.137 must 
be met i n m a i n t a i n i n g t r a c k c r o s s i n g s i n t h e i r 
proper c o n d i t i o n . 
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§133.1 Use. 

Turnouts and c r o s s o v e r s a r e d e s i g n a t e d by t h e i r 
f r o g numbers and s h o u l d be used as f o l l o w s : 

(a) No. 20 - A t i n t e r l o c k i n g p l a n t s f o r c r o s s i n g 
over of h i g h speed t r a i n s from one main t r a c k to 
another main t r a c k n o r m a l l y used i n the same o r 
r e v e r s e d i r e c t i o n , i n d i s t r i c t s where the normal 
speed i s 50 m i l e s p e r hour or more. 
(b) No. 15 - At i n t e r l o c k i n g p l a n t s f o r movements 

to another main t r a c k n o r m a l l y used i n the same o r 
r e v e r s e d i r e c t i o n , where c o n d i t i o n s do not j u s t i f y 
or a f f o r d the d i s t a n c e r e q u i r e d f o r No. 20 f r o g s . 

- For d i v e r t i n g t r a i n s t o s i d i n g s or 
o t h e r t r a c k s and r e t u r n i n g t r a i n s to main t r a c k s 
through power operated o r s p r i n g s w i t c h e s . 

( c ) No. 10 - F o r a l l o t h e r t u r n o u t s from main 
t r a c k s and s i d i n g s where p r a c t i c a b l e , and i n y a r d s 
and t e r m i n a l s where road locomotives o p e r a t e . 
(d) No. 8 - For t u r n o u t s where the use of a No. 10 

f r o g i s not p r a c t i c a b l e . 

(e) Turnouts s m a l l e r than No. 8 must have a p p r o v a l 
of the C h i e f E n g i n e e r M.W. 

§133.2 Speeds through t u r n o u t s . 

(a) The maximum p e r m i s s i b l e speeds through l e v e l 
t u r n o u t s , when l o c a t e d i n tangent t r a c k w i l l be a s 
f o l l o w s : 

F r o g P e r m i s s i b l e 
No. S w i t c h R a i l Length Speed - MPH 

20 39 f t . o r 45 f t . 45 
20 30 f t . 35 
15 26 f t . o r 30 f t . 30 
10 16-1/2 f t . , 18 f t . or 20 f t . 15 
8 16-1/2 f t . , 18 f t . or 20 f t . 15 
6 10 f t . o r 11 f t . 5 

(b) When t u r n o u t s or c r o s s o v e r s a r e l o c a t e d i n 
c u r v e d t r a c k s , speeds must be a d j u s t e d t o agree 
w i t h the t a b l e i n §213.57(d). 

§133.3 I n s t a l l a t i o n . 

(a) Turnouts and c r o s s o v e r s c o n s t r u c t e d i n t r a c k 
o r a t the s i t e s h a l l be b u i l t to and conform to 
S t a n d a r d P l a n s . 
(b) P r e f a b r i c a t e d t u r n o u t s shipped i n p a n e l s i n 

accordance w i t h approved p l a n s may be used where 
economical. 



( c ) As f a r as p r a c t i c a b l e , when be i n g c o n s t r u c t e d 
o r renewed i n e x i s t i n g main t r a c k s , t u r n o u t s s h o u l d 
be comp l e t e l y i n s t a l l e d w i t h s w i t c h e s connected t o 
t h e i r o p e r a t i n g mechanisms and p r o p e r l y a d j u s t e d 
b e f o r e t r a i n s a r e p e r m i t t e d t o move over t he 
t u r n o u t . 

(d) Where o n l y one s w i t c h r a i l ( c l o s e d p o i n t ) has 
been i n s t a l l e d i n a t u r n o u t under c o n s t r u c t i o n o r 
renewal i n e x i s t i n g main t r a c k , and i t i s n e c e s s a r y 
t o move t r a i n s over t he t u r n o u t on the main t r a c k , 
the f o l l o w i n g p r e c a u t i o n s must be t a k e n : 

(1) A l l s w i t c h p l a t e s on the t u r n o u t s i d e must be 
f u l l y s p i k e d i n c o r r e c t p o s i t i o n . 

(2) The main t r a c k s w i t c h r a i l must be s e c u r e l y 
h e l d a g a i n s t i t s s t o c k r a i l by d r i v i n g a s p i k e i n 
each o f the f i r s t two t i e s back of the p o i n t , and 
where p o s s i b l e , s p i k e s must pass through h o l e s i n 
the s w i t c h p l a t e s . 

(3) The f r e e end of s t o c k r a i l must be f a s t e n e d 
t o p r e v e n t movement. 

(4) F a c i n g t r a i n movements s h a l l be made o n l y 
under slow speed r e s t r i c t i o n . 

(e) Where both s w i t c h r a i l s have been i n s t a l l e d , 
but not p r o p e r l y connected t o the s w i t c h o p e r a t i n g 
mechanism, the f o l l o w i n g must be done be f o r e t r a i n s 
a r e p e r m i t t e d t o move on the main t r a c k o v e r the 
t u r n o u t : 

(1) S w i t c h rods must be i n s t a l l e d . 
(2) The main t r a c k s w i t c h r a i l must be s p i k e d 

a g a i n s t i t s s t o c k r a i l as r e q u i r e d by paragraph 
(d) (2) above. 

(3) The d i v e r t i n g s w i t c h r a i l (open p o i n t ) must 
be b l o c k e d by d r i v i n g a wooden wedge, not l e s s than 
18 i n c h e s long, between the s w i t c h r a i l and i t s 
s t o c k r a i l . The wedge must be s e c u r e d i n p l a c e by 
means o f : a l a g screw o r heavy n a i l through one 
c l i p b o l t h o l e ; a p i e c e o f wood p l a c e d a g a i n s t the 
end of the wedge and s p i k e d to the f i r s t and second 
t i e s ahead o f the p o i n t ; or a l i g h t f l a t headed 
b o l t through a h o l e i n the wedge a d j a c e n t t o the 
s i d e o f the f i r s t t i e under the s w i t c h r a i l and 
between t h i s t i e and the No. 1 o r head rod, w i t h 
the b o l t s e c u r e d i n p l a c e by a c o t t e r p i n o r s p l i t 
key below the bottom o f the wedge. 

(4) U n l e s s the cu r v e d l e a d has been i n s t a l l e d and 
s p i k e d t o p r e v e n t movement, a c o n n e c t i n g r a i l s h a l l 
be f a s t e n e d t o the h e e l o f the open s w i t c h r a i l and 
moved away from the running r a i l so as to p r o v i d e 
a t l e a s t 5 i n c h e s c l e a r a n c e between r a i l heads. 

( f ) The main t r a c k guard r a i l must be c o r r e c t l y 
p l a c e d and s p i k e d , i f the f r o g has been i n s t a l l e d . 

(g) Unconnected ends of l e a d r a i l s o r the toe o f 
f r o g must be p r o t e c t e d by a r i s e r wedge f a s t e n e d t o 
the t i e . 

(h) Where t r a c k i s s i g n a l e d , a s w i t c h c i r c u i t 
c o n t r o l l e r s h a l l be i n s t a l l e d by a C.S S. employee 
i n accordance w i t h t he C.S S. 23 Rev. 



( i ) To the e x t e n t p r a c t i c a b l e , a v o i d p l a c i n g 
t u r n o u t * and c r o s s o v e r s on c u r v e s , p a r t i c u l a r l y on 
s p i r a l s o r e l e v a t i o n r u n o f f s a t the ends o f c u r v e s . 

( j ) Where t u r n o u t s a r e l o c a t e d i n e l e v a t e d curved 
t r a c k s , e l e v a t i o n i n t r a c k behind the f r o g must be 
run o f f a t a r a t e not exceeding 1/2 i n c h i n 31 f e e t . 
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§135.0 S w i t c h e s . 

§135.1 Use. 
(a) A l l s w i t c h e s must be c o n s t r u c t e d i n accordance 

w i t h Standard P l a n s . 
(b) The f o l l o w i n g t a b l e i n d i c a t e s the l e n g t h s o f 

s w i t c h e s t o be used w i t h d e s i g n a t e d f r o g s : 

Frog number Length of s w i t c h 

20 39 f t . 
15 26 f t . 
10 16 f t . - 6 i n . 
8 16 f t . - 6 i n . 
6 11 f t . 

(c ) S w i t c h r a i l s of o t h e r l e n g t h s a r e to be used 
o n l y f o r replacements i n k i n d i n e x i s t i n g t u r n o u t s . 

§135.2 Maintenance. 

(a) The requirements of §213.135 must be met i n 
m a i n t a i n i n g s w i t c h r a i l s and s t o c k r a i l s . 

(b) S w i t c h r a i l s and movable p o i n t s o f c r o s s i n g s 
should be k e p t i n good l i n e and s u r f a c e and i n good 
or d e r w i t h a l l b o l t s t i g h t and c o t t e r p i n s i n p l a c e . 

(c) They should f i t the s t o c k r a i l s c l o s e l y and 
a c c u r a t e l y , w i t h a f u l l b e a r i n g a g a i n s t the head. 
I f a wear p a t t e r n i n d i c a t e s b e a r i n g o n l y along the 
top edge o f p o i n t , c o r r e c t i o n s s h o u l d be made by 
g r i n d i n g i n accordance w i t h s t a n d a r d i n s t r u c t i o n s . 

(d) Running o f s w i t c h r a i l s and s t o c k r a i l s s h o u l d 
be p r e v e n t e d by a d e q u a t e l y a n c h o r i n g the a d j o i n i n g 
r a i l s . 

(e) V e r t i c a l s w i t c h rod b o l t s must be p l a c e d w i t h 
threaded ends up, and n u t s l o c k e d by c o t t e r s . 

( f ) S w i t c h p l a t e s and movable p a r t s should be kept 
c l e a n and l u b r i c a t e d . A permanent type of c o a t i n g 
may be a p p l i e d . 

(g) S w i t c h r a i l s s h a l l be r e p l a c e d or r e p a i r e d by 
an approved method when worn o r chipped so t h a t the 
top, a t any p l a c e , i s more than 7/8 i n c h below the 
plane a c r o s s the tops o f s t o c k r a i l s . 

(h) S w i t c h r a i l s , but not i n c l u d i n g movable p o i n t 
r a i l s o f c r o s s i n g s , s h a l l be r e p l a c e d when r a i s e d 
p o r t i o n o f s w i t c h r a i l i s worn down to the l e v e l o f 
the top of the s t o c k r a i l 

§135.3 Reduction i n wear. 

Approved methods f o r r e d u c t i o n o f unusual wear of 
s w i t c h r a i l s under f a c i n g t r a f f i c a r e : 

(a) I n main t r a c k s w i t h o u t r e s t r i c t i o n : 
(1) Use o f heat t r e a t e d s w i t c h r a i l s . 
(2) Use of "Samson" design s w i t c h r a i l s w i t h 

undercut s t o c k r a i l s . 



(3) One-quarter (1/4) i n c h maximum depth r e c e s s 
i n t h e gage s i d e o f s t o c k r a i l , i n accordance w i t h 
s t a n d a r d i n s t r u c t i o n s , w i t h c o n v e n t i o n a l s w i t c h 
r a i l s . Recesses must not be c u t f o r s w i t c h r a i l s 
u n l e s s they a r e equipped w i t h h e e l b l o c k s . 

(b) I n main t r a c k s , y a r d s and t e r m i n a l s where the 
maximum a u t h o r i z e d speed does not exceed 15 mph: 

(1) S w i t c h p o i n t guard o f approved manufacture 
a p p l i e d to the o u t s i d e o f s t o c k r a i l . 

(2) Reverse bend (goose neck) i n the s t o c k r a i l 
to house the s w i t c h r a i l . S w i t c h r a i l s must be 
equipped w i t h h e e l b l o c k s . 

§135.4 P r o t e c t i o n . 

(a) When n e c e s s a r y t o d i s c o n n e c t a s w i t c h , movable 
p o i n t c r o s s i n g o r a d e r a i l from i t s o p e r a t i n g 
mechanism, o r t o d i s c o n n e c t the No. 1 s w i t c h r o d , 
the f o l l o w i n g p r e c a u t i o n s must be t a k e n : 

(1) The c l o s e d s w i t c h r a i l o r movable p o i n t r a i l 
must be s p i k e d a g a i n s t the s t o c k r a i l as r e q u i r e d 
by §133.3(d)(2). 

(2) The s w i t c h must be bl o c k e d i n p o s i t i o n by 
d r i v i n g a wooden wedge, as r e q u i r e d by §133.3(e)(3), 
between t he open s w i t c h r a i l or movable p o i n t r a i l 
and the s t o c k r a i l or k n u c k l e r a i l . 

(3) I f a s w i t c h , movable p o i n t c r o s s i n g o r d e r a i l 
i s i n t r a c k c i r c u i t t e r r i t o r y , o r i f i t s p o s i t i o n 
c o n t r o l s the i n d i c a t i o n d i s p l a y e d by a s i g n a l , the 
work o f d i s c o n n e c t i n g s w i t c h rods must be done i n 
charge o f the Foreman-Track i n c o o p e r a t i o n w i t h the 
S i g n a l M a i n t a i n e r . 

(b) Where both No. 1 and No. 2 s w i t c h rods a r e to 
be d i s c o n n e c t e d , t r a i n movements s h a l l not be made 
over the s w i t c h u n t i l one or both rods a r e p r o p e r l y 
connected t o the s w i t c h o r movable p o i n t r a i l s and 
the s w i t c h o r movable p o i n t c r o s s i n g i s se c u r e d and 
p r o t e c t e d as r e q u i r e d by paragraph (a) above. 

( c ) I f t h e open s w i t c h r a i l i s removed, t r a i n s 
may be moved ov e r the t u r n o u t under t he f o l l o w i n g 
c o n d i t i o n s : 

(1) T r a i l i n g movements may be made a f t e r c l o s e d 
s w i t c h r a i l i s s p i k e d as r e q u i r e d by §133.3(d)(2). 

(2) F o r f a c i n g movements, i n a d d i t i o n to p r o p e r l y 
s p i k i n g the c l o s e d s w i t c h r a i l i n accordance w i t h 
§133.3(d)(2), the near end of co n n e c t i n g o r l e a d 
r a i l must be moved away from the running r a i l to 
p r o v i d e a t l e a s t 5 i n c h e s c l e a r a n c e between r a i l 
heads and be p r o t e c t e d by a r i s e r wedge f a s t e n e d to 
the t i e . T r a i n movements s h a l l be made o n l y under 
slow speed r e s t r i c t i o n . 

§135.5 I n s p e c t i o n . 

(a) S w i t c h r a i l s and p a r t s , and c o n n e c t i o n s , must 
be examined f r e q u e n t l y . I t i s important t h a t the 
s t o c k r a i l s have no l a t e r a l movement i n the s w i t c h 
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p l a t e s and t h a t s w i t c h p l a t e s have no movement on 
the t i e s . R e g ular i n s p e c t i o n s s h a l l be made as 
r e q u i r e d by Form M.W. 41 and n e c e s s a r y adjustments 
made a t once. 

(b) C h i p p i n g or unusual wear on any s w i t c h r a i l 
s h ould be i n v e s t i g a t e d , i t s cause determined and 
c o r r e c t i v e a c t i o n t a k e n . When wear or c h i p p i n g has 
produced a s l o p i n g top s u r f a c e which may tend t o 
r a i s e a wheel h a v i n g an i m p e r f e c t f l a n g e , t h e 
s w i t c h r a i l s h o u l d be f u r t h e r examined to l o c a t e 
any p o i n t o f h a r d c o n t a c t , which would n e c e s s i t a t e 
r e p a i r or replacement. 

(c) The requirements of §213.235 must be met as t o 
minimum frequency o f i n s p e c t i o n , and the p r o v i s i o n s 
of §213.135 must be c o n s i d e r e d when d e t e r m i n i n g the 
c o n d i t i o n o f the s w i t c h . 



§137.0 F r o g s . 

§137.1 Use. 

(a) R i g i d f r o g s o f v a r i o u s a n g l e s , as d e s i g n a t e d 
by f r o g number, s h a l l be used w i t h t u r n o u t s o f the 
same number i n accordance w i t h §133.1 and §133.2. 

(b) The s e r v i c e assignments o f the v a r i o u s t y p e s 
of f r o g s s h a l l be a s f o l l o w s : 

(1) Manganese s t e e l c e n t e r f r o g s should be used 
i n heavy t r a f f i c and/or h i g h speed t r a c k s . 

(2) S p r i n g f r o g s , i n s e r v i c e , may be p e r m i t t e d t o 
remain i n t r a c k u n t i l t h e i r replacement becomes 
n e c e s s a r y . 

(3) Carbon s t e e l b o l t e d r i g i d f r o g s may be used 
on branch l i n e s o f l i g h t t r a f f i c a t moderate speeds 
and i n y a r d t r a c k s where f i t manganese f r o g s a r e 
not a v a i l a b l e and where i t i s known t h a t they w i l l 
g i v e s a t i s f a c t o r y s e r v i c e . 

(4) S e l f - g u a r d e d f r o g s s h o u l d be used, where 
p r a c t i c a b l e , where speed does not exceed 15 mph. 

§137.2 Maintenance. 

(a) The requirements o f §213.137, §213.139 and 
§213.141 must be met i n m a i n t a i n i n g f r o g s . 
(b) A l l f i n s and l i p s o f flowed m e t a l s h o u l d be 

ground from f r o g s promptly, and the gage and guard 
edges o f c a s t i n g s rounded. 

(c ) A l l b o l t s must be kept t i g h t and broken b o l t s 
renewed immediately. 
(d) C o n s i d e r a t i o n s h o u l d be g i v e n t o r e p a i r i n g 

worn f r o g s i n t r a c k by approved method o f we l d i n g 
and g r i n d i n g . 

(e) When t h e i r c o n d i t i o n w a r r a n t s , f r o g s not f i t 
f o r main t r a c k s should be used i n ya r d s and o t h e r 
slow speed t r a c k s . 

( f ) A l l f r o g s r e q u i r i n g r e p a i r s which cannot be 
made i n t r a c k , o r a t the s i t e , s h a l l be shipped to 
the d e s t i n a t i o n p o i n t f o r r e c l a m a t i o n . 
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§143.0 Frog guard r a i l s . 

§143.1 G e n e r a l . 

Guard r a i l s s h a l l be f u r n i s h e d i n accordance w i t h 
s t a n d a r d p l a n s and s p e c i f i c a t i o n s o r m a n u f a c t u r e r ' s 
d e s i g n s approved f o r use by the C h i e f E n g i n e e r M.W. 

§143.2 Use. 

(a ) "Hook F l a n g e " type guard r a i l s o f the braced 
d e s i g n and one-piece manganese type guard r a i l s o f 
c a s t h i g h manganese s t e e l , marked Manganese, MS o r 
M, may be used w i t h o u t r e s t r i c t i o n i n main t r a c k s , 
i n c l u d i n g t u r n o u t s i d e o f main t r a c k c r o s s o v e r s . 
The one-piece c a s t manganese type i s p a r t i c u l a r l y 
d e s i r a b l e a t l o c a t i o n s where a b r a s i v e a c t i o n i s 
s e v e r e . 

(b) "Hook F l a n g e " t y p e , b o l t e d " t e e " type o r f i t 
o r r e p a i r e d one-piece manganese type guard r a i l s 
s h o u l d be used i n l i g h t t r a f f i c b ranch l i n e main 
t r a c k s w i t h moderate speed and i n y a r d and s i d e 
t r a c k s where s e l f - g u a r d e d f r o g s a r e not U3ed. 

( c ) B o l t e d " t e e " type guard x a i l s may be used i n 
main t r a c k s o f main l i n e s and i m p o r t a n t branches 
o n l y where guard r a i l s o f u n u s u a l dimensions a r e 
r e q u i r e d t o s u i t s p e c i a l c o n d i t i o n s . 

§143.3 Length. 

(a) The f o l l o w i n g t a b l e i n d i c a t e s the l e n g t h s o f 
"Hook F l a n g e " type guard r a i l s t o be used w i t h 
d e s i g n a t e d f r o g s : 

Frog number Length of guard r a i l 

20 13 f t . 
15 13 f t . 
10 9 f t . * 
8 9 f t . * 
6 9 f t . * 

* - One-piece c a s t manganese type may be used. 

(b) The l e n g t h o f guard r a i l s o f t h e " t e e " type 
f o r use i n y a r d and s i d e t r a c k s , and main t r a c k s 
as s p e c i f i e d i n §143.2(b), s h a l l not be l e s s than 
11 f e e t 0 i n c h e s . 

( c ) "Tee" guard r a i l s not l e s s than 14 f e e t long 
should be used on the i n s i d e o f c u r v e s 13 degrees 
or over t o l e s s e n t he f l a n g e wear on the toe r a i l 
o f t h e f r o g . 

(d) Guard r a i l s i n s t a l l e d i n accordance w i t h 
p r e v i o u s s t a n d a r d p r a c t i c e may be continued i n 
g e n e r a l use u n t i l t h e i r replacement becomes 
n e c e s s a r y . 



§143.4 Gage and d i s t a n c e . 

( a ) Maintenance l i m i t s : 

(1) Frog guard r a i l gage f o r t u r n o u t s i n t r a c k 
must not be l e s s t h a n p r e s c r i b e d i n §213.143 ( a ) . 

(2) The back-to-back d i s t a n c e between guard r a i l 
and f r o g wing r a i l may not be more tha n 4 f t . 5 i n . 
as r e q u i r e d by §213.143(b). 

(b) I n s t a l l a t i o n dimensions: 

The d i s t a n c e from wheel f l a n g e f a c e o f guard r a i l 
t o t h e gage l i n e o f f r o g p o i n t must be as f o l l o w s : 

(1) One-piece manganese and "Hook F l a n g e " type 
guard r a i l s o f braced d e s i g n - 4 f e e t 6-5/8 i n c h e s , 
e x c e p t where c u r v a t u r e exceeds 8 degrees i t must be 
4 f e e t 6-3/4 i n c h e s , r e g a r d l e s s o f t r a c k gage, i n 
accordance w i t h S t a n d a r d P l a n 71801-( ) . 

(2) "Hook F l a n g e " and " t e e " guard r a i l s must be 
4 f e e t 6-3/4 i n c h e s , u n l e s s o t h e r w i s e s p e c i f i e d . 

The d i s t a n c e between wheel f l a n g e f a c e o f guard 
r a i l and the wheel f l a n g e f a c e o f f r o g wing r a i l 
( back-to-back) must not exceed 4 f e e t 5 i n c h e s . 

§143.5 A p p l i c a t i o n . 

(a) Guard r a i l s should be s e t as f o l l o w s : 
(1) One-piece c a s t guard r a i l s and "Hook Fl a n g e " 

type o f braced d e s i g n i n accordance w i t h S t a n d a r d 
P l a n 71801-( ) . 

(2) "Tee" guard r a i l s and "Hook Fl a n g e " guard 
r a i l s w i t h o u t b r a c e s s h a l l be s e t i n accordance 
w i t h S t a n d a r d P l a n s . 

(b) The end o f guard r a i l s s h o u l d be p l a c e d upon 
a t i e o r be o t h e r w i s e p r o t e c t e d , so t h a t no lo o s e 
o r dragging o b j e c t may become hooked on t h e guard 
r a i l ends. 
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§145.0 I n n e r b r i d g e guard r a i l s . 

§145.1 G e n e r a l . 

(a) Where i n n e r b r i d g e guard r a i l s a r e r e q u i r e d , 
they must be p r o p e r l y i n s t a l l e d and m a i n t a i n e d t o 
p r e v e n t s e r i o u s s t r u c t u r a l damage, w i t h p o s s i b l e 
f a i l u r e o f b r i d g e , i n the e v e n t o f a d e r a i l m e n t . 
I n s t a l l a t i o n o f i n n e r guard r a i l s on s t r u c t u r e s 
should be h e l d t o a minimum t o e l i m i n a t e the e x t r a 
maintenance needed, and t o p e r m i t proper s u r f a c i n g , 
l i n i n g and economical r e n e w a l o f t i e s on b r i d g e 
approaches. Where e x i s t i n g guard r a i l s do not meet 
the above r e q u i r e m e n t s , i n s t a l l a t i o n s o r removals 
should be made the n e x t time t h e t r a c k i s worked 
through the a r e a . 

(b) A " s i n g l e " guard r a i l i s a continuous l i n e o f 
r a i l s f a s t e n e d t o t i e s a d j a c e n t t o the gage s i d e 
o f one r u n n i n g r a i l . A " f u l l " guard r a i l c o n s i s t s 
o f two such l i n e s o f r a i l , one a d j a c e n t t o t h e gage 
s i d e o f each r u n n i n g r a i l . 

§145.2 Use. 
The use o f i n n e r b r i d g e guard r a i l s s h a l l be, 

a s f o l l o w s : 
(a) T hru t r u s s b r i d g e s and s t r u c t u r e s supported on 

p i e r s o r on bents t h a t may be s t r u c k by d e r a i l e d 
equipment w i t h p o s s i b l e f a i l u r e o f the s t r u c t u r e , 
i . e . , where p i e r s o r b e n t s have c o n s i d e r a b l e b a t t e r 
o r extend beyond the b r i d g e t r u s s e s due t o a n g u l a r 
c r o s s i n g o f road, stream, e t c . : 

(1) S i n g l e t r a c k - F u l l guard r a i l . 
(2) Double t r a c k - S i n g l e guard r a i l i n each 

t r a c k t o d e f l e c t d e r a i l e d wheels away from a d j a c e n t 
t r u s s . 

(3) Three or more t r a c k s - S i n g l e guard r a i l i n 
each o u t s i d e t r a c k t o d e f l e c t d e r a i l e d wheels away 
from a d j a c e n t t r u s s . No guard r a i l i s t o be p l a c e d 
on o t h e r t r a c k s . 

(b) Movable b r i d g e s : 
F u l l guard r a i l i n each t r a c k . 

( c ) S p e c i a l and l a r g e s t r u c t u r e s : 
I n s t a l l a t i o n o f guard r a i l s must have the 

a p p r o v a l of the C h i e f R e g i o n a l E n g i n e e r . 

§145.3 M a t e r i a l . 

(a) P r e f e r a b l y , s c r a p r a i l w i l l be used, o f such a 
s e c t i o n t h a t the top o f guard r a i l i s a p p r o x i m a t e l y 
1 t o 2 i n c h e s below the top o f r u n n i n g r a i l . 

(b) J o i n t s may be e i t h e r 4 o r 6 h o l e b a r s w i t h 
a minimum o f 4 b o l t s , w i t h o u t w a s h e r s , per j o i n t . 

(c) No t i e p l a t e s o r b r a c e s w i l l be used w i t h 
i n n e r b r i d g e guard r a i l s . 



§145.4 A p p l i c a t i o n 

( a ) I n n e r guard r a i l s s h a l l extend a s u f f i c i e n t 
d i s t a n c e ( a p p r o x i m a t e l y 30 f e e t ) beyond the b r i d g e 
b a c k w a l l s on e i t h e r s i d e t o have the guard r a i l s 
p a r a l l e l t o and 11 i n c h e s from t he gage o f r u n n i n g 
r a i l s throughout t h e e n t i r e l e n g t h o f t h e s t r u c t u r e 
t o be p r o t e c t e d . 

(b) F u l l guard r a i l s s h a l l end on a t i e i n the 
middle o f the t r a c k , w i t h t h e ends b e v e l e d , bent 
down o r f i t t e d w i t h a proper end c a s t i n g , so a s t o 
d i v e r t a d e r a i l e d wheel w i t h o u t c a t c h i n g dragging 
equipment. 

( c ) S i n g l e guard r a i l s s h a l l end on a t i e , 
a p p r o x i m a t e l y 12 i n c h e s from the gage o f the 
o u t s i d e r u n n i n g r a i l , and b e v e l e d o r bent down so 
as t o a v o i d c a t c h i n g dragging equipment. 

(d) To f a c i l i t a t e d i v e r t i n g d e r a i l e d w h e e l s , t he 
guard r a i l s h a l l be l i n e d t o a smooth u n i f o r m c u r v e 
and/or tangent from b r i d g e b a c k w a l l t o the guard 
r a i l end. 

(e) I n n e r guard r a i l s must be i n s t a l l e d t o p r o t e c t 
the s t r u c t u r e from t r a f f i c on both d i r e c t i o n s on 
t h a t t r a c k . 

( f ) I n n e r b r i d g e guard r a i l s w i l l be s p i k e d on 
each c r o s s t i e o r b r i d g e t imber w i t h one s p i k e on 
each s i d e o f the r a i l o r c a s t i n g , s p i k e s b e i n g 
o f f s e t from each o t h e r to a v o i d s p l i t t i n g t i m b e r . 
S p i k e h o l e s s h o u l d be prebored. 

§145.5 I n s p e c t i o n . 
I n n e r guard r a i l s s h a l l be i n s p e c t e d p e r i o d i c a l l y 

to make c e r t a i n t h a t b o l t s and j o i n t s a r e t i g h t , 
s p i k e s f i r m l y a g a i n s t base o f r a i l , and c a s t i n g s 
f a s t e n e d s e c u r e l y yo r a i l ends, or ends p r o p e r l y 
b e v e l e d or bent down. 
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Subpart E - Mechanisms, Appliances and Devices 

§201.0 Switch operating mechanisms. 

§201.1 Use. 

Switches s h a l l be operated by approved types of 
mechanisms as f o l l o w s : 

(a) Manually or power operated s w i t c h mechanisms 
i n accordance with " S p e c i f i c a t i o n s f o r S i g n a l and 
I n t e r l o c k i n g Systems." 
(b) Manually operated s w i t c h mechanisms, which are 

supplemented by slow a c t i n g s p r i n g d e v i c e s , which 
permit wheels to t r a i l through s w i t c h e s s e t f o r the 
opposite r o u t e , r e f e r r e d to as "slow a c t i n g s p r i n g 
s w i t c h mechanisms," may be used w i t h the approval 
of the General Manager and C h i e f Engineer M.W., as 
f o l l o w s : 

(1) I n t r a c k s other than yard t r a c k s , when they 
are equipped w i t h e l e c t r i c s w i t c h lamp or s w i t c h 
p o s i t i o n i n d i c a t o r , "SS" s p r i n g s w i t c h marker and 
f a c i n g p o i n t l o c k i n g f o r the s w i t c h i n i t s normal 
p o s i t i o n and provided w i t h s i g n a l p r o t e c t i o n i n 
accordance w i t h " S p e c i f i c a t i o n s f o r S i g n a l and 
I n t e r l o c k i n g Systems." 

(2) I n y a r d t r a c k s , without f a c i n g p o i n t lock 
and s i g n a l p r o t e c t i o n . 
(c) Manually operated mechanisms, combined i n one 

u n i t , which throw the s w i t c h r a i l s and a l s o provide 
f o r l o c k i n g them i n normal and/or r e v e r s e p o s i t i o n , 
r e f e r r e d to as " l o c k i n g s w i t c h s t a n d s , " may be used 
as f o l l o w s : 

(1) I n main t r a c k s i n automatic block t e r r i t o r y . 
(2) I n main t r a c k s i n other than automatic block 

t e r r i t o r y and i n other t r a c k s where s w i t c h e s are 
p r o t e c t e d by s i g n a l s c o n t r o l l e d over t r a c k c i r c u i t s . 

(3) I n t r a c k s , other than covered i n paragraphs 
(1) and (2) above, only when approved by the 
General Manager and C h i e f Engineer M.W. 

Approved types of mechanisms a r e : 
Wabco S t y l e T-20 G.R.S. Model 9 

(d) Manually operated s w i t c h mechanisms, of the 
non-automatic type, which throw the s w i t c h r a i l s , 
r e f e r r e d to as "switch stands," may be used as 
f o l l o w s : 

(1) I n main t r a c k s , i f new or r e h a b i l i t a t e d by a 
reclamation shop designated by C h i e f Engineer M.W. 

(2) I n other t r a c k s , except main t r a c k s , i f new, 
r e h a b i l i t a t e d or f i t . 

Approved types of s w i t c h stands a r e : 
New Century Ramapo No. 26-E 

m Economy Ramapo No. 112-D 
B i g Four No. 20 Odenkirk 



( e ) Manually ope r a t e d mechanisms, the p o s i t i o n o f 
whi c h i s a u t o m a t i c a l l y r e v e r s e d by wheels t r a i l e d 
through a s w i t c h s e t f o r the o p p o s i t e r o u t e , and 
r e f e r r e d t o as "semi-automatic s w i t c h s t a n d s , " may 
be used i n y a r d s and s i d i n g s where a u t h o r i z e d by 
Ti m e t a b l e S p e c i a l I n s t r u c t i o n s . 

( 1 ) Approved t y p e s o f s t a n d s a r e : 
Bethlehem No. 22 
Ramapo No. 20 and No. 22 
C.F.S C. No. 60 and No. 620 

(2) Where T i m e t a b l e S p e c i a l I n s t r u c t i o n s p e r m i t 
t r a i n s and locomotives t o t r a i l through a s w i t c h 
s e t f o r the o p p o s i t e r o u t e , the c o l o r o f the s w i t c h 
s t a n d s h a l l be orange. The c o l o r s h a l l be b l a c k a t 
o t h e r l o c a t i o n s . 

§201.2 S p r i n g s w i t c h e s . 

(a) S p e c i a l l y r e i n f o r c e d s w i t c h e s f o r use w i t h 
slow a c t i n g s p r i n g s w i t c h mechanisms a r e shown on 
Standar d P l a n 7 3 1 5 1 - 1 ) . 

(b) Where slow a c t i n g s p r i n g s w i t c h mechanisms a r e 
i n s e r v i c e , maximum p e r m i s s i b l e speeds f o r t r a i n s 
and locomotives s h a l l be: 

T r a i n 
Movements 

Speed 
T r a i n 

Movements 
Over t u r n o u t s i n 

§201.Kb) (1) 
Over t u r n o u t s i n 

§201.Kb) (2) 
F a c i n g , o r 
T r a i l i n g -
Not s p r i n g i n g 
s w i t c h . 

As o t h e r w i s e 
a u t h o r i z e d f o r 
t u r n o u t or t r a c k . 

As a u t h o r i z e d f o r 
t u r n o u t o r t r a c k , 
but not t o exceed 
20 mph. 

T r a i l i n g -
S p r i n g i n g 
s w i t c h . 

As a u t h o r i z e d f o r 
t u r n o u t o r t r a c k , 
but not t o exceed 
45 mph. 

As a u t h o r i z e d f o r 
tu r n o u t or t r a c k , 
but not t o exceed 
20 mph. 

§201.3 A p p l i c a t i o n o f s w i t c h s t a n d s . 

(a) Manually ope r a t e d s w i t c h stands s h a l l be 
p l a c e d so t h a t the o p e r a t i n g rod i s i n t e n s i o n when 
the s w i t c h i s s e t i n normal p o s i t i o n i n main t r a c k , 
and a t the s i d i n g end o f c r o s s o v e r s between main 
t r a c k and s i d i n g . 

(b) E a ch s w i t c h i n a c r o s s o v e r s h a l l be equipped 
w i t h a s w i t c h s t a n d . 

( c ) Where c r o s s o v e r s w i t c h e s a r e p r o t e c t e d 
by s i g n a l s , a s w i t c h l o c k i n g arrangement s h a l l be 
p r o v i d e d i n accordance w i t h S t a n d a r d S i g n a l P l a n s . 

(d) Where c r o s s o v e r s w i t c h e s between main t r a c k s , 
o r main t r a c k and s i d i n g , a r e not p r o t e c t e d by 
s i g n a l s , when approved by the Ge n e r a l Manager and 
the C h i e f E n g i n e e r M.W., mechani c a l s w i t c h l o c k i n g 
s h a l l be p r o v i d e d i n accordance w i t h S t a n d a r d 
S i g n a l P l a n s . 

(e) S w i t c h s t a n d s f o r a l l o t h e r t r a c k s s h a l l be 
l o c a t e d t o s e r v e t h e s a f e t y and e f f i c i e n c y o f 
employees i n the b e s t manner. 
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§201.4 L o c a t i o n o f s w i t c h 3tandg. 

(a) S w i t c h s t a n d s , e x c e p t l o c k i n g s w i t c h s t a n d s , 
w i t h o r w i t h o u t s w i t c h p o i n t p o s i t i o n i n d i c a t o r s , 
and s t a n d s f o r i n d i c a t o r s must be p l a c e d so t h a t 
t h e d i s t a n c e from t h e gage o f n e a r e s t r a i l t o t h e 
c e n t e r o f s p i n d l e w i l l be: 

(1) With low mast and p l a c e d between t r a c k s whose 
c e n t e r t o c e n t e r d i s t a n c e i s s 

Minimum d i s t a n c e 
T r a c k c e n t e r d i s t a n c e from gage t o 

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

12 f t . 2 i n . t o 13 f t . 0 i n . 3 f t . 8-3/4 i n . 
13 f t . 0 i n . o r more 4 f t . 1 i n . 

(2) F o r s t a n d s when not between t r a c k s , a minimum 
d i s t a n c e from gage t o c e n t e r o f s p i n d l e : 

With low masts - 4 f t . 1 i n . 
With i n t e r m e d i a t e o r h i g h masts - 7 f t . 0 i n . 

(3) Where s w i t c h e s a r e so c l o s e t o g e t h e r t h a t 
s w i t c h p o s i t i o n i n d i c a t o r s , i f o f t h e same h e i g h t , 
would not be s e p a r a t e l y v i s i b l e from t h e l o c o m o t i v e 
cab, one s t a n d should be p l a c e d f u r t h e r from t h e 
t r a c k t h a n t he o t h e r , p r e f e r a b l y by a d i s t a n c e o f 
18 i n c h e s where t r a c k c e n t e r d i s t a n c e s p e r m i t . 

(b) " L o c k i n g s w i t c h s t a n d s " s h a l l be p l a c e d so 
t h a t t h e c e n t e r l i n e o f t h e l o c k b a r i s 30 i n c h e s 
from t h e gage o f the s t o c k r a i l f o r a Wabco S t y l e 
T-20 and 42 i n c h e s f o r a G.R.S. Model 9. 

§201.5 P a d l o c k s . 

(a) A t a l l n o n - i n t e r l o c k e d main and se c o n d a r y 
t r a c k s w i t c h e s , throw l e v e r s o f s w i t c h s t a n d s s h a l l 
be s e c u r e d by two l a t c h e s and l o c k e d by a s t a n d a r d 
s w i t c h p a d l o c k . The p a d l o c k i s t o be f a s t e n e d by a 
c h a i n t o the s w i t c h s t a n d o r t i e so t h a t t h e s w i t c h 
can be l o c k e d o n l y i n t h e normal p o s i t i o n . 

(b) Where t h e s w i t c h i s p r o v i d e d w i t h a. s e p a r a t e 
f a c i n g p o i n t l o c k not o p e r a t e d by t h e throw l e v e r 
o f t h e s w i t c h s t a n d , t h e p a d l o c k s h a l l be p l a c e d 
f o r l o c k i n g t h e f a c i n g p o i n t l o c k l e v e r o n l y . 

( c ) The throw l e v e r s o f s w i t c h s t a n d s i n o t h e r 
t h a n main and secondary t r a c k s s h a l l be p r o v i d e d 
w i t h l a t c h e s , b u t s h a l l be p r o v i d e d w i t h p a d l o c k s 
o n l y when a u t h o r i z e d by t h e S u p e r i n t e n d e n t . 

§201.6 Maintenance. 

( a ) S w i t c h e s , s w i t c h s t a n d s and o p e r a t i n g rods 
must be examined f r e q u e n t l y . B r o k e n , damaged o r 
m i s s i n g p a r t s s h a l l be renewed i m m e d i a t e l y . 

(b) R e g u l a r i n s p e c t i o n s s h a l l be made as r e q u i r e d 
by Form M.W. 4 1 . * I f n e c e s s a r y , c o r r e c t i v e a c t i o n 
must be t a k e n i m m e d i a t e l y . 

( c ) Worn s w i t c h l a t c h e s must be r e p l a c e d b e f o r e 
t h e wear i s s u f f i c i e n t t o p e r m i t t h e s w i t c h t o be 
opened w i t h o u t removing t h e p a d l o c k . 

(d) The r e q u i r e m e n t s o f §213.135 ( e ) and ( f ) , and 
§213.235 must be met i n m a i n t a i n i n g and i n s p e c t i n g 
s w i t c h s t a n d s . 



§202.0 S w i t c h p o i n t p o s i t i o n i n d i c a t o r s . 

§202.1 G e n e r a l . 

(a ) To g i v e a c l e a r and d i s t i n c t i n d i c a t i o n of the 
p o s i t i o n o f s w i t c h p o i n t s , when n o n - i n t e r l o c k e d , 
c o l o r e d t a r g e t s , lamps w i t h c o l o r e d enamel d i s c s , 
o r r e f l e c t o r i z e d t a r g e t s - Standard P l a n 73917-( ) , 
i n p l a c e o f lamps a t l o c a t i o n s approved by the 
G e n e r a l Manager, s h a l l be p r o v i d e d i n a d d i t i o n t o 
s w i t c h s t a n d s , e x c e p t where i t has been decided 
t h a t due t o the c h a r a c t e r o f t r a f f i c t h e i n d i c a t i o n 
i s not n e c e s s a r y . 

(b) S w i t c h p o s i t i o n i n d i c a t o r s , lamps, t a r g e t s and 
r e f l e c t o r i z e d t a r g e t s a r e c l a s s i f i e d a c c o r d i n g t o 
the h e i g h t o f the c e n t e r o f l e n s , d i s c or t a r g e t 
above the t r a c k t i e s as f o l l o w s : 

(1) "Low" - Not exceeding 20 i n c h e s . 
(2) " I n t e r m e d i a t e " - 7 f e e t 3 i n c h e s . 
(3) "High" - 17 f e e t . 

( c ) I n d i c a t o r s s h o u l d be used, when r e q u i r e d , a t 
n o n - i n t e r l o c k e d s w i t c h e s a s f o l l o w s : 

(1) Low type w i t h lamp and c o l o r e d enamel d i s c s 
o r r e f l e c t o r i z e d t a r g e t should be used g e n e r a l l y i n 
a l l t r a c k s . 

(2) I n t e r m e d i a t e type w i t h lamp and t a r g e t or 
r e f l e c t o r i z e d t a r g e t , but no d i s c s , s h o u l d be used 
o n l y a t f a c i n g s w i t c h e s i n non-automatic t e r r i t o r y 
where s u f f i c i e n t v i s i b i l i t y i s not a f f o r d e d by the 
low t y p e , and a h i g h type i s not w a r r a n t e d . 

(3) High type w i t h e i t h e r lamp and t a r g e t or 
r e f l e c t o r i z e d t a r g e t , but no d i s c s , should be used 
o n l y a t f a c i n g s w i t c h e s i n non-automatic t e r r i t o r y 
where s u f f i c i e n t v i s i b i l i t y i s not a f f o r d e d by the 
i n t e r m e d i a t e t y p e . 

§202.2 A p p l i c a t i o n . 

(a) S w i t c h p o i n t p o s i t i o n i n d i c a t o r s may be p l a c e d 
on a low s w i t c h lamp stand and connected to the 
s w i t c h p o i n t s i n accordance w i t h PRR Standard P l a n 
73910-( ) , o r they may be p l a c e d d i r e c t l y on the 
s w i t c h s t a n d . 

(b) T a r g e t s and lamps s h a l l be j e t at r i g h t a n g l e s 
t o t he t r a c k and be p e r p e n d i c u l a r t o the head t i e s . 
Where t a r g e t s a r e used, the upward p o i n t o f the 
i n c l i n e d b l a d e s h a l l be away from the t r a c k , when 
the s w i t c h i s s e t normal f o r the main t r a c k . 

§202.3 Maintenance. 

S w i t c h p o i n t p o s i t i o n i n d i c a t o r s should be kept 
c l e a n and of u n i f o r m b r i g h t n e s s and v i s i b i l i t y . 

§203.4 P o s i t i o n i n d i c a t i o n . 

(a) Day and n i g h t c o l o r o f p o s i t i o n i n d i c a t o r s 
f o r s w i t c h p o i n t s s h a l l be i n accordance w i t h the 
f o l l o w i n g t a b l e : 
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Color I n d i c a t i o n s f o r S w i t c h P o i n t P o s i t i o n s . 
1 

L o c a t i o n 
o f 

S w i t c h 

S w i t c h Normal S w i t c h Reverse 1 

L o c a t i o n 
o f 

S w i t c h 

Day Night Day Night 
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( 1) I n main t r a c k s 
White 
or 

Green 
Green Red Red 

(2) I n a l l o t h e r 
t r a c k s i n c l u d i n g 
s i d i n g s w i t c h 
o r c r o s s o v e r 
between s i d i n g and 
main t r a c k . 

White 
o r 

Green 
Green Y e l l o w Y e l l o v 

(3) S i d i n g s w i t c h e s a t ends o f middle s i d i n g s . 

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

o f t r a f f i c o f t r a f f i c 
Day Night Day Night Day Night 
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P u r p l e P u r p l e Y e l l o w Y e l l o w Red Red 

(b) E l e c t r i c s w i t c h lamp connected t o s p r i n g 
s w i t c h i n d i c a t e s : 

(1) Green when s w i t c h i s c l o s e d and l o c k e d . 
(2) Red when s w i t c h i s unlocked or open. 

Note 1 . R e g u l a t i o n s i s s u e d by p u b l i c a u t h o r i t i e s 
r e q u i r e the use o f lamps under c e r t a i n 
c i r c u m s t a n c e s , and must be complied w i t h . 

Note 2. Where the use o f a s w i t c h lamp or t a r g e t 
i s n o r m a l l y r e q u i r e d , and a s w i t c h has 
been p l a c e d out o f s e r v i c e , the lamp o r 
t a r g e t s h a l l remain i n s e r v i c e u n l e s s t he 
s w i t c h , f r o g and l e a d r a i l s have been 
e n t i r e l y removed. 



5203.0 Hot box d e t e c t o r s . 

§203.1 A p p l i c a t i o n . 

Hot box d e t e c t o r s should be p l a c e d on tangent 
t r a c k , and a t l e a s t 500 f e e t from n e a r e s t t u r n o u t 
o r end of c u r v e . 

§203.2 T r a c k c o n d i t i o n . 

(a) A t a l l hot box d e t e c t o r l o c a t i o n s , s p e c i a l 
a t t e n t i o n must be g i v e n t o the maintenance o f good 
gage, s u r f a c e and l i n e f o r 100 f e e t approaching and 
through t he d e t e c t o r t o i n s u r e t h a t the top o f the 
r a i l i s a t proper h e i g h t w i t h r e s p e c t t o s c a n n e r s 
and t h a t the wheels a r e p r o p e r l y c e n t e r e d w i t h 
r e g a r d t o the gage o f the t r a c k i n p a s s i n g over the 
d e t e c t o r . 

(b) R a i l j o i n t s s h o u l d be a t l e a s t 5 f e e t from the 
t r a n s d u c e r s . 

( c ) The r a i l on which the t r a n s d u c e r s a r e l o c a t e d 
s h o u l d be e f f e c t i v e l y anchored t o r e s t r i c t movement 
o f the r a i l . 

§203.3 T r a c k work i n v i c i n i t y . 

Whenever t r a c k work i s t o be done i n the v i c i n i t y 
o f t h e d e t e c t o r , which may a f f e c t the v e r t i c a l or 
h o r i z o n t a l r e l a t i o n s h i p o f the r a i l s w i t h r e s p e c t 
t o s c a n n e r s , the C . & S . Department must be n o t i f i e d 
so t h a t the d e v i c e can be regaged. 

§203.4 I n t e r f e r e n c e by metal o b j e c t s . 

Employees must be c a r e f u l not to pass any i r o n o r 
s t e e l o b j e c t c l o s e l y over t r a n s d u c e r s ( c o i l s t h a t 
a r e mounted on the s i d e o f the r a i l ) between the 
time t h a t a t r a i n has passed over the d e t e c t o r 
and u n t i l the t r a i n has passed the home s i g n a l i n 
advance t o a v o i d p o s s i b i l i t y o f c a u s i n g home s i g n a l 
t o d i s p l a y stop a s p e c t i n f a c e o f the t r a i n . 
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§205.0 D e r a i l s . 

§205.1 P o s i t i o n . 
The "Normal" p o s i t i o n of a d e r a i l s h a l l be to 

d e r a i l wheels of r o l l i n g equipment. The "Reverse" 
p o s i t i o n s h a l l be to l e a v e the r a i l s unobstructed 
fo r f r e e movement of the equipment. 

§205.2 Use of d e r a i l s . 
D e r a i l s s h a l l be used as f o l l o w s : 
(a) I n main t r a c k s , secondary t r a c k s , c o n t r o l l e d 

s i d i n g s and s i d i n g s , only where r e q u i r e d by F e d e r a l 
or S t a t e A u t h o r i t i e s or where a u t h o r i z e d by the 
C h i e f Engineer M.W. 

(b) I n a l l other t r a c k s connected with main t r a c k s 
except: 

(1) Where on account of ascending grade and/or 
other l o c a l c onditions there i s no p o s s i b i l i t y of 
r o l l i n g equipment d r i f t i n g beyond a determined 
point of s a f e t y , which s h a l l be i n d i c a t e d by a 
yellow s t r i p e , about 10 i n c h e s wide p a i n t e d on the 
i n s i d e and outside of head, web and base of both 
r a i l s , which must be kept c l e a r of d i r t and weeds, 
and r e p a i n t e d as o f t e n as necessary. ( I n determin­
ing the ascending grade t h a t w i l l prevent equipment 
from d r i f t i n g beyond the p o i n t of s a f e t y , grades on 
the e n t i r e t r a c k must be considered. Wind p r e s s u r e 
w i l l cause r o l l i n g equipment to move a g a i n s t any 
ascending grade l e s s them 0.5 percent.) 

(2) Where a t r a c k i s l o c a t e d between main t r a c k s 
and connected with both a t the same end, i n which 
case the "Middle S i d i n g Layout f o r Hand Operated 
End Switches," PRR Standard P l a n 73930-( ) s h a l l 
apply. I f such a t r a c k i s temporarily used to 
s t o r e c a r s , p l a c e a c a r stop c l o s e to the s t o r e d 
c a r s w h i l e the t r a c k i s so occupied, u n l e s s made 
unnecessary by reason of an ascending grade. 

(3) Where slow a c t i n g s p r i n g switches are 
authorized. 

(c) With guiding r a i l guards where t r a c k i s 
l o c a t e d between main t r a c k s not connected w i t h both 
a t the same end, to make sure the d e r a i l e d r o l l i n g 
equipment w i l l not f o u l the a d j a c e n t t r a c k . 
I f such a t r a c k i s temporarily used to s t o r e c a r s , 
p l a c e a c a r stop c l o s e to the s t o r e d c a r s w h i l e the 
track i s so occupied, u n l e s s made unnecessary by 
reason of an ascending grade. 

(d) At other p o i n t s (as c a r r e p a i r yards) 
where deemed necessary, and a u t h o r i z e d by the 
C h i e f Engineer M.W. 

(e) I n an outside main t r a c k , i f temporarily used 
to s t o r e c a r s , p l a c e a d e r a i l c l o s e to the s t o r e d 
c a r s while the t r a c k i s so occupied, u n l e s s made 
unnecessary by reason of em ascending grade. 
I f the main t r a c k on which c a r s are s t o r e d i s 
between other main t r a c k s , p l a c e a c a r stop c l o s e 
to the s t o r e d c a r s i n s t e a d o f a d e r a i l , u n l e s s made 
unnecessary by reason of an eiscending grade. 



§205.3 Types o f d e r a i l s . 

(a) D e r a i l s a r e g e n e r a l l y of two k i n d s , t he " s p l i t 
s w i t c h " and the s l i d i n g o r hinged " b l o c k " t y p e . 

(b) Where d e r a i l s a re p r e s c r i b e d , the s p l i t s w i t c h 
type s h a l l be used as f o l l o w s : 

(1) W i t h i n i n t e r l o c k i n g l i m i t s , i n main t r a c k s 
and i n secondary t r a c k s . 

(2) A t n o n - i n t e r l o c k e d and n o n - s i g n a l e d branch 
l i n e j u n c t i o n s . 

(3) I n a l l o t h e r t r a c k s where i t i s p o s s i b l e f o r 
the speed o f r o l l i n g equipment t o exceed 15 mph. 

(c ) Approved b l o c k type d e r a i l s s h a l l be used a t 
l o c a t i o n s o t h e r t h a n those i n paragraph (b) above, 
where d e r a i l s a r e r e q u i r e d . 

§205.4 A p p l i c a t i o n . 

(a) A d e r a i l s h a l l be p l a c e d a s u f f i c i e n t d i s t a n c e 
back o f the c l e a r a n c e p o i n t , not l e s s than 12 f e e t , 
t o a s s u r e t h a t d e r a i l e d r o l l i n g equipment w i l l not 
f o u l the main o r o t h e r p r o t e c t e d t r a c k . C l e a r a n c e 
requirements and t r a c k c e n t e r d i s t a n c e s a r e d e f i n e d 
i n S e c t i o n 62. 

(b) Methods f o r i n s t a l l i n g b l o c k type d e r a i l s a r e 
shown on Standa r d P l a n s 73920-A and 73921-B. 

( c ) Where t r a c k s a r e not p a r a l l e l a t the d e r a i l 
l o c a t i o n , or due t o o t h e r l o c a l c o n d i t i o n s , i t may 
be n e c e s s a r y to use a d e f l e c t i n g r a i l t o make s u r e 
t h a t d e r a i l e d r o l l i n g equipment w i l l not c o n t i n u e 
moving over t he t i e s t o f o u l the p r o t e c t e d t r a c k . 

(d) Where d e f l e c t i n g r a i l s a r e used: 
(1) The minimum l e n g t h s h a l l be 18 f e e t . 
(2) The n e a r e s t end s h a l l be 10 f e e t from the 

d e r a i l . 
(3) The flangeway opening a t the end n e a r e s t t o 

the d e r a i l s h a l l be 4 i n c h e s . 
(4) The end f a r t h e s t from the d e r a i l s h a l l be s e t 

to p r o v i d e a 12 i n c h c l e a r opening between ru n n i n g 
r a i l o p p o s i t e the d e r a i l and the d e f l e c t i n g r a i l . 

(5) The d e f l e c t i n g r a i l s h a l l be o f a s e c t i o n and 
weight not g r e a t e r than t h a t o f the run n i n g r a i l s , 
and p r e f e r a b l y l e s s . 

(6) The d e f l e c t i n g r a i l s hould be s p i k e d t o e v e r y 
t i e w i t h two r a i l h o l d i n g s p i k e s , one on each s i d e 
of the r a i l base. 

(7) N e i t h e r t i e p l a t e s nor r a i l b r a c e s a r e to be 
used u n l e s s s p e c i a l c i r c u m s t a n c e s i n d i c a t e the need. 

(8) E x i s t i n g i n s t a l l a t i o n s of d e r a i l s need not be 
changed t o meet these p r o v i s i o n s u n t i l r enewals are 
o t h e r w i s e n e c e s s a r y . 



M.W. 4 

§205.5 Operation o f d e r a i l s . 

(a) I n s i g n a l e d t e r r i t o r y o u t s i d e o f i n t e r l o c k i n g 
l i m i t s : 

(1) Where the main t r a c k s w i t c h i s p r o t e c t e d by 
a f a c i n g p o i n t l o c k , the d e r a i l may be operated 
by a p i p e l i n e connected t o the main t r a c k s w i t c h 
t h rowing and l o c k i n g mechanism, which o p e r a t e s both 
the s w i t c h and the f a c i n g p o i n t l o c k i n accordance 
w i t h S t a n d a r d S i g n a l P l a n . 

(2) Where a pipe connected d e r a i l i s not p r o v i d e d 
an independently operated d e r a i l a t f o u l i n g p o i n t 
s h a l l be used, which must be equipped w i t h a t r a c k 
c i r c u i t c o n t r o l l e r , so connected t h a t the s i g n a l 
p r o t e c t i n g t h e main t r a c k s w i t c h w i l l d i s p l a y i t s 
most r e s t r i c t i n g i n d i c a t i o n when the d e r a i l i s not 
i n d e r a i l i n g p o s i t i o n . 
(b) I n manual b l o c k t e r r i t o r y , the d e r a i l may be 

operated by a pi p e l i n e connected t o the main t r a c k 
s w i t c h s t a n d i n accordance w i t h PRR P l a n 73920-( ) , 
where c o n s i d e r e d n e c e s s a r y and a u t h o r i z e d by the 
C h i e f E n g i n e e r M.W. 

(c ) L e v e r s t a n d s o f approved t y p e s may be used f o r 
o p e r a t i n g d e r a i l s . Tne d i s t a n c e from c e n t e r l i n e 
o f l e v e r s t a n d s p i n d l e t o the gage o f n e a r e s t r a i l 
s h a l l be a t l e a s t 4 f e e t 1 i n c h , where p r a c t i c a b l e . 
(d) A l l d e r a i l s not operated by pi p e l i n e s s h a l l 

be p r o v i d e d w i t h s t a n d a r d s w i t c h p a d l o c k s f a s t e n e d 
t o t h e t i e by a c h a i n and s t a p l e , so t h a t t h e l e v e r 
or d e r a i l can be l o c k e d o n l y i n the normal p o s i t i o n 

§205.6 P o s i t i o n i n d i c a t i o n . 

The p o s i t i o n o f n o n - i n t e r l o c k e d d e r a i l s , normal 
o r r e v e r s e , s h a l l be i n d i c a t e d as f o l l o w s : 

(a) Where t r a i n movements a r e made a t n i g h t , the 
d e r a i l s h a l l be equipped w i t h s t a n d a r d s w i t c h lamp 
w i t h d i s c s removed, d i s p l a y i n g a p u r p l e l i g h t when 
i n normal p o s i t i o n t o d e r a i l , and a y e l l o w l i g h t i n 
th e r e v e r s e p o s i t i o n . Where a u t h o r i z e d by the 
C h i e f E n g i n e e r M.W., a r e f l e c t o r i z e d t a r g e t may be 
used i n s t e a d o f a s e l f - i l l u m i n a t e d l i g h t . 

(b) I n daytime, no o t h e r i n d i c a t i o n than the 
p o s i t i o n o f the d e r a i l i t s e l f i s n e c e s s a r y . 

§205.7 Maintenance. 

(a) D e r a i l i n g b l o c k s s h a l l be p a i n t e d y e l l o w . 
Other p a r t s o f d e r a i l s s h a l l be p a i n t e d b l a c k . 

(b) P i p e c o n n e c t i o n s f o r o p e r a t i n g d e r a i l s must be 
kept f r e e from l o s t motion. A l l the f a s t e n i n g s 
must be t i g h t and i n c o r r e c t a l i n e m e n t , and t i e s 
under supports must be sound. Frequent t e s t s s h a l l 
be made t o a s c e r t a i n i f any s w i t c h l e v e r s can be 
thrown and l a t c h e d w i t h o u t t h e d e r a i l moving t o t h e 
c o r r e c t p o s i t i o n , e i t h e r normal o r r e v e r s e . 

(c ) D i r t and weeds must be kept away from d e r a i l s . 
(d) When d e r a i l s o t h e r than those h e r e i n s p e c i f i e d 

are i n use and g i v i n g s a t i s f a c t o r y s e r v i c e , they 
should be r e t a i n e d u n t i l replacement i s n e c e s s a r y . 


