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THE KENSAL GREEN COLLISION ENQUIRY e l e c t r i f i e d on the 25kV overhead l i n e system. 
by 

B r i a n Hardy 

The c o l l i s i o n t h a t o c c u r r e d on Thursday l 6 Oct­
ober 1 9 8 6 , where an 'up' LMH dc EMU r a n i n t o the 
r e a r of a southbound Bakerloo L i n e t r a i n n o r t h 
of K e n s a l Green t u n n e l s , was r e p o r t e d i n Under­
ground News No.3 0 0 , pages 1 7 5 / 6 . The o f f i c i a l 
p u b l i c e n q u i r y was h e l d e x a c t l y f o u r weeks 
l a t e r , on Thursday 13 November I 9 8 6 , i n the 
Great Western R o y a l H o t e l , Paddington, under the 
Chairmanship of Mr.D.A.Sawer, A s s i s t a n t I n s p e c ­
t i n g O f f i c e r of R a i l w a y s , Department of T r a n s ­
p o r t . He was accompanied by Mr .0.C.H.Simpson 
(Operating O f f i c e r , South, LMH HQ, Birmingham), 
Mr.A.C.Revitt (Area S i g n a l l i n g and Telecommuni­
c a t i o n s E n g i n e e r , LMR HQ, Birmingham), Mr.J. 
McColl ( A c t i n g Passenger B u s i n e s s E n g i n e e r , LMR 
HQ, Derby), and Mr.C,G.Butcher ( D i v i s i o n a l Oper­
a t i o n s Manager, C e n t r a l & Baker l o o , London 
Underground L t d . , Baker S t r e e t ) . 
Mr.Sawer opened the e n q u i r y by s t a t i n g t h a t the 
evidence to be heard was on l y p a r t of the en­
q u i r y procedure and f u r t h e r i n v e s t i g a t i o n s and 
i n s p e c t i o n s would be n e c e s s a r y i n the f u t u r e . He 
s a i d t h a t the purpose o f the enquiry was to f i n d 
out the t e c h n i c a l cause o f the a c c i d e n t and t o 
recommend measures to adopt t o prevent i t happ­
ening a g a i n . Mr.Sawer s a i d t h a t the enquiry was 
not a c o u r t of law and no f u r t h e r a c t i o n would 
ensue from the evidence to be heard. Although 
t h e r e were no f a t a l i t i e s o r s e r i o u s i n j u r i e s , an 
enquir y was needed, Mr.Sawer s a i d , as the c u t -
come c o u l d have been t o t a l l y d i f f e r e n t i f l a r g e 
numbers of people had been t r a v e l l i n g on both of 
the t r a i n s i n v o l v e d . 
Mr.D.C.H.Simpson then d e s c r i b e d the a r e a i n v o l ­
ved and o u t l i n e d the c o u r s e of events l e a d i n g up 
to the a c c i d e n t , and the r e s u l t t h e r e o f . 
At approximately 1 7 - 0 0 on Thursday I 6 October 
1 9 8 6 , 2 C 3 8 1 6 . 2 6 hours l o c a l passenger t r a i n 
from Watford J u n c t i o n t o Euston, which was com­
posed of a t h r e e - c a r B r i t i s h R a i l c l a s s 3 1 3 d u a l 
v o l t a g e e l e c t r i c m u l t i p l e u n i t (No.313.012) 
t r a v e l l i n g a t approximately 20 mph, c o l l i d e d 
w i t h the r e a r of 2 A l 8 l 6 . ^ 9 hoiurs l o c a l p a s s e n ­
ger t r a i n ( s e t No.201) from Stonebridge P a r k t o 
Elephant & C a s t l e , formed o f a se v e n - c a r London 
Underground e l e c t r i c t r a i n ( u n i t s 1 0 5 2 + 1 0 3 9 ) . 
which wafi a t a stand a t s i g n a l K G 6 , s i t u a t e d 
some 2 2 y a r d s from the mouth of K e n s a l Green 
t u n n e l . The weather was f i n e and c l e a r w i t h good 
v i s i b i l i t y . 
At the scene of the a c c i d e n t , t h e r e a r e s i x 
l i n e s of way; r e a d i n g from l e f t to r i g h t *rtien 
t r a v e l l i n g southwards, Up dc, Down dc, which a r e 
the Watford J u n c t i o n to Camden J u n c t i o n l o c a l 
l i n e s , then Up slow, Down slow. Up f a s t and Down 
f a s t , which form the West Coas t main l i n e s , t o ­
gether w i t h a s i d i n g s i t u a t e d between the Down 
dc and the Up slow l i n e s . Kenaal Green t u n n e l 
has four bores -one f o r each of the dc l i n e s , 
one f o r the slow l i n e s and another f o r the f a s t 
l i n e s . 
The dc l i n e s a r e f u l l y t r a c k c i r c u i t e d and equ­
ipped w i t h two and t h r e e a s p e c t c o l o u r l i g h t 
s i g n a l s , which a r e worked i n accordance w i t h 
s p e c i a l r e g u l a t i o n s . The a r e a i s c o n t r o l l e d by 
W i l l e s d e n New S t a t i o n s i g n a l box. The a d j a c e n t 
West Coast main l i n e s a r e under the c o n t r o l of 
W i l l e s d e n Power s i g n a l box. The dc l i n e s a r e 
e l e c t r i f i e d w i t h a conductor r a i l system and 
e n e r g i s e d a t 6 5 O v o l t s d i r e c t c u r r e n t , w i t h a 
negative c u r r e n t r e t u r n r a i l b eing p r o v i d e d t o 
f a c i l i t a t e the running o f London Underground 
s e r v i c e s . The West Coast main l i n e route i s 

As a r e s u l t of the c o l l i s i o n the Underground 
t r a i n was pushed forward a p p r o x i m a t e l y 12 y a r d s . 
The impact caiised the d r i v i n g cab of the BR 
t r a i n to be stoved i n . The d r i v i n g compartment 
and most of the passenger accommodation of the 
rearmost Underground c a r ( I O 5 2 ) were completely 
demolished. T h i s c a r was f o r c e d under the t r a i l ­
i n g end of the a d j o i n i g Underground v e h i c l e 
( 2 0 5 2 ) , which i n t u r n was s e v e r e l y damaged. 
None of the ot h e r l i n e s were o b s t r u c t e d but an 
emergency i s o l a t i o n of the conductor r a i l was 
taken on the Up and Down dc l i n e s . I n conse­
quence an emergency bus s e r v i c e was i n t r o d u c e d 
between W i l l e s d e n and Queens Park w i t h a s h u t t l e 
t r a i n s e r v i c e being worked to and from these 
s t a t i o n s . T r a i n s on the West Coast main l i n e s 
were, f o r a s h o r t p e r i o d , r u n a t c a u t i o n . There 
was o n l y s l i g h t damage to the t r a c k of the Up 
dc l i n e . 

The emergency s e r v i c e s were immediately suOTnoned 
and had a r r i v e d on s i t e w i t h i n minutes. The i n ­
j u r e d were conveyed by ambulance to the C e n t r a l 
Middlesex and St.Mary's H o s p i t a l s . 
There were some 2 0 to 2 5 passengers on the 
Eu s t o n t r a i n and approximately 2 0 on the B a k t r -
loo t r a i n , of whom 2 3 were i n j u r e d and conveyed 
to h o s p i t a l , w i t h a l l but one being d i s c h a r g e d 
a f t e r t r eatment. The passenger who was d e t a i n e d 
i n h o s p i t a l was d i s c h a r g e d on Saturday 18 Octo­
b e r . I n a d d i t i o n , f i v e o t her passengers s u s t a i ­
ned minor i n j u r y which d i d not r e q u i r e h o s p i t a l 
t r e a t m e n t . The London Underground t r a i n crew 
a l s o s u f f e r e d i n j u r y , n e c e s s i t a t i n g h o s p i t a l 
t r e a t m e n t . 

The damaged v e h i c l e s were c l e a r e d from the s i t e 
by 0 6 . 1 5 on F r i d a y 17 October and a f t e r r e p a i r s 
to the t r a c k were completed, the dc l i n e s were 
r e - e n e r g i s e d and re-opened a t 0 8 . 3 3 , although 
the running of London Underground s e r v i c e s was 
not restimed u n t i l r e p a i r s to the n e g a t i v e c u r r ­
ent r a i l had been completed. 
Mr.Simpson p a i d t r i b u t e to the most e f f i c i e n t 
manner i n which the emergency s e r v i c e s and the 
d o c t o r s , n u r s e s and ot h e r members of the s t a f f 
a t the C e n t r a l Middlesex and St.Mary's H o s p i t a l s 
responded to the emergency. 
Mr.A.C.Revitt t h e n e x p l a i n e d the s i g n a l l i n g s y s ­
tem used on the Camden-Watford dc e l e c t r i f i e d 
l i n e s . 
D ating from the e a r l y - 1 9 3 0 ' s , the system i s 
s u b s t a n t i a l l y u n a l t e r e d from i t s o r i g i n a l form, 
w i t h the e x c e p t i o n t h a t i t was immunised a g a i n s t 
the e f f e c t s of the ac t r a c t i o n system then being 
I n s t a l l e d on the a d j a c e n t West Coast main l i n e 
i n the m i d - 1 9 6 0 ' 8 . The s i g n a l l i n g system i s 
unique on B r i t i s h R a i l . 
The i n s t a l l a t i o n comprises two and t h r e e a s p e c t 
s e a r c h l i g h t type s i g n a l s , w i t h a s s o c i a t e d marker 
l i g h t s and t r a i n s t o p s . The s i g n a l s a r e of two 
b a s i c t y p e s , s t o p s i g n a l s and r e p e a t e r s i g n a l s . 
The s t o p s i g n a l s a r e equipped w i t h an a s s o c i a t e d 
t r a i n s top, w i t h marker l i g h t s arranged v e r t i c ­
a l l y beneath the main a s p e c t . Repeater s i g n a l s 
do not g e n e r a l l y have an a s s o c i a t e d t r a i n stop 
and the marker l i g h t i s o f f - s e t to the l e f t . (See 
F i g . l ) . Stop s i g n a l s a r e i d e n t i f i e d by a num­
ber c o n s i s t i n g of two alp h a c h a r a c t e r s and a 
d i g i t . Repeater s i g n a l s a r e s i m i l a r l y i d e n t i f i e d 
but w i t h a p r e f i x 'H' on the s i g n a l number. 
The s i g n a l s a r e , i n the main, aub-divided i n t o 
two t y p e s , t h e s e b e i n g semi-automatic and f u l l y 
automatic s i g n a l s . These s i g n a l s a r e d i s t i n ­
g uished by i d e n t i f i c a t i o n p l a t e s w i t h the semi­
automatic c a r r y i n g a diamond s i g n w i t h superim­
posed 'T* and the automatic s i g n a l c a r r y i n g a 
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F i g u r e t : CAMDEN-WATFORD 'NEW LINS' SIGNALLING SYSTEM 

STOP SIGNAL REPEATER SIGNAL 

© 
o 
o 

- main a s p e c t 
( green/yelloir»/red) 

- r e d marker l i g h t 
- m i n i a t u r e y e l l o w 

' c a l l i n g - o n ' 
marker l i g h t 

® O . - main a s p e c t 
J ( g r e e n / y e i l o w / r e d ) 

- r e d marker l i g h t 
o f f - s e t to l e f t 

Note • Only where a s e p a r a t e r e p e a t e r l a not prov i d e d f o r the next s t o p s i g n a l i n advance. 

F i g u r e 2 : OPERATION OF STOP SIGNAL ASPECTS 

M i n i a t u r e 

STOP 
S e c t i o n 
ahead 

occupied 

CAUTION 
S e c t i o n 
c l e a r as 
f a r as 

next s i g n a l 

CLEAR CALLING-ON 
Beyond A p p l i c a b l e t o automatic 
next or semi-automatic s i g n a l s 

s i g n a l working i n 'automatic' mode 
and only i f o v e r l a p t r a c k 
c i r c u i t of t h i s s i g n a l i s 
c l e a r . The ' c a l l i n g - o n ' 

a s p e c t i s designed to come 
on a f t e r a t r a i n has been 
s t a n d i n g a t a r e d s i g n a l 

f o r one minute. 

p l a i n diamond s i g n w i t h a supplementary 'A' '\ 
p l a t e . ^ 
The normal a s p e c t e x h i b i t e d a t an automatic and ' 
semi-automatic s i g n a l when working a u t o m a t i c a l l y 
i s c l e a r . A f t e r the l e a d i n g wheels o f a t r a i n 
pass such a s i g n a l , the a s p e c t changes to danger 
and the s i g n a l i s h e l d I n t h i s p o s i t i o n u n t i l 
the r e a r of the t r a i n p a s s e s a point beyond the 
next s t o p s i g n a l i n advance. Re p e a t e r s i g n a l s 
w i l l normally e x h i b i t a c a u t i o n a s p e c t when the 
next s i g n a l i n advance i s a t danger and a c l e a r 
a s p e c t when t h i s s i g n a l i s d i s p l a y i n g a c l e a r or 
c a u t i o n a s p e c t . Should the l i n e be occup i e d be­
tween a r e p e a t e r s i g n a l and a p o i n t beyond the 
next s i g n a l i n advance, a danger a s p e c t w i l l be 
d i s p l a y e d . Tho marker l i g h t s d i s p l a y a r e d a s ­
p e c t when the main a s p e c t i s a l s o r e d and a r e 
e x t i n g u i s h e d when tha main a s p e c t d i s p l a y s a 
proceed a s p e c t . I f a main danger a s p e c t c o n t i n ­
ues to be d i s p l a y e d on an automatic o r semi­
automatic s i g n a l when working a u t o m a t i c a l l y , the 
r e d marker l i g h t w i l l change t o a y e l l o w 

c a l l i n g - o n a s p e c t a f t e r t h e b e r t h t r a c k c i r c u i t 
f o r t he s i g n a l concerned has been occupied f o r a 
time. The time i s so s e t aa t o normally r e q u i r e 
a t r a i n to be a t a stand a t the s i g n a l c o n c e r ­
ned f o r about 6 0 seconds before the p r e s e n t a t i o n 
of t h e c a l l i n g - o n a s p e c t . D r i v e r s a r e i n s t r u c t e d 
not t o proceed on a c a l l i n g - o n a s p e c t u n t i l the 
t r a i n has been a t a s t a n d a t the s i g n a l f o r one 
minute. (See F i g . 2 ) . 

The s e c t i o n o f l i n e between Queens Par k and 
Stonebridge Park i n c l u s i v e comprises the W i l l e s ­
den New S t a t i o n s i g n a l box c o n t r o l a r e a . The 
W i l l e s d e n s t a t i o n a r e a i s c o n t r o l l e d by the 
l e v e r frame i n the box, w h i l s t the Queens Par k 
and Stonebrldgo P a r k s t a t i o n a r e a s and J u n c t i o n s 
a r e c o n t r o l l e d from an OCS (One C o n t r o l S w i t c h ) 
r o u t e s e t t i n g p a n e l i n th e box. Between t h e s e 
c o n t r o l l e d a r e a s a r e automatic s e c t i o n s i n the 
K e n s a l Green and K a r l e s d e n s t a t i o n tkreas. The 
main run n i n g s i g n a l s throughout the box a r e a can 
be s e t to work a u t o m a t i c a l l y f o r s t r a i g h t runn­
i n g by r e v e r s i n g the r e l e v a n t l e v e r s i n the 
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l e v e r frame or by txurnlns the OCS s w i t c h e s to a 
t h i r d p o s i t i o n . 
T r a i n d e s c r i b e r p a n e l s a r e provided on each s i d e 
of the s i g n a l l i n K consol** to i n d i c a t e the f i r s t 
and second t r a i n s approaching s e l e c t e d s i g n a l s 
i n the Stonabridge Park, W i l l e s d e n and Queens 
Park a r e a s , w i t h b l i n d s t o r a g e b e r t h a f o r f u r ­
t h e r d e s c r i p t i o n s . 
D e s c r i p t i o n s s t e p a u t o m a t i c a l l y from second t o 
f i r s t approaching p o s i t i o n and from s i g n a l to 
s i g n a l and a r e f i n a l l y c l e a r e d out when the 
t r a i n l e a v e s the box a r e a . D e s c r i p t i o n s a r e 
a u t o m a t i c a l l y t r a n s m i t t e d to and from E u s t o n 
box. 
Between V i l l e s d e n and Kn n s a l Green s t a t i o n , the 
Up l i n e s i g n a l l i n g , r e a d i n g from W i l l e s d e n , l a 
arranged as f o l l o w s : 
S i g n a l D e s c r i p t i o n and F u n c t i o n 
WL2 Two a s p e c t red/green semi-automatic 

s i g n a l , c o n t r o l l e d by W i l l e s d e n New 
l i n e s i g n a l box, l e v e r No,20. T h i s s i g ­
n a l i n c o r p o r a t e s a j u n c t i o n a s p e c t f o r 
the l i n e to K e n s a l Green J u n c t i o n and 
i s the W i l l e s d e n p l a t f o r m No.l s t a r t i n g 
s i g n a l . 

R K G S Three a s p e c t r e d / y e l l o w / g r e e n r e p e a t e r 
f o r s i g n a l K G 8 . 

K G 8 TWO a s p e c t r e d / y e l l o w semi-automatic 
c o n t r o l l e d by V i l l e s d e n New L i n e 
s i g n a l box l e v e r No.2 3 . T h i s s i g n a l 
a l s o a c t s as a r e p e a t e r f o r s i g n a l K G 6 . 

K G 6 Three a s p e c t r e d / y e l l o w / g r e e n automatic 
s i g n a l a t the entrance to Kenaal Green 
t u n n e l . T h i s s i g n a l a l s o a c t s aa a r e ­
p e a t e r f o r s i g n a l KGk. 

K G 4 Three a s p e c t r e d / y e l l o w / g r e e n automatic 
s i g n a l p o s i t i o n e d w i t h i n K e n s a l Green 
t u n n e l . T h i s s i g n a l a l s o a c t s as a r e ­
p e a t e r f o r s i g n a l K62. 

KG2 Two a s p e c t r e d / g r e e n automatic s i g n a l , 
which i s the Ken a a l Green Up p l a t f o r m 
s t a r t i n g s i g n a l . 

S i g n a l to s i g n a l d i s t a n c e s a r e as f o l l o w s : 
R K G 8 t o K G 8 - 270 yards 

K G 8 to K G 6 - 6 8 0 y a r d s 
K G 6 to K64 - Zk^ y a r d s 
KGk to KG2 - 2^7 ya r d s 

Mr.Revitt then went on to d e s c r i b e r e c e n t a l t e r ­
a t i o n s to s i g n a l l i n g i n t h e a r e a a f f e c t e d . 
I n l a t e - 1 9 8 3 a r e t a i n i n g w a l l s i t u a t e d on the Up 
s i d e of the dc l i n e between s i g n a l s K G 8 and K G 6 
became u n s t a b l e and n e c e s s i t a t e d e x t e n s i v e r e ­
p a i r s . During the course of t h i s r e p a i r work I t 
became apparent t h a t the r e p e a t e r s i g n a l f o r 
K G 6 {nuicbered R K G 6 ) would be obscured by s c a f f ­
o l d i n g and s h e e t s a s s o c i a t e d w i t h the r e p a i r 
work. To permit the urgent r e p a i r s to c o n t i n u e , 
arrangements were made f o r s i g n a l R K G 6 to be r e ­
moved. Due to the removal of the r e p e a t e r s i g ­
n a l , the s h o r t tarm expedient of c o n t r o l l i n g 
s i g n a l K G 8 to maxiaiuw y e l l o w was adopted. T h i s 
s o l u t i o n p r e s e r v e d the green,yellow, r e d s e ­
quence when K G 6 was d i s p l a y i n g a danger a s p e c t 
and minimised the amount of m o d i f i c a t i o n s to 
s i g n a l i i r . g c o n t r o l s n e c e s s a r y a t a time when 
the c a b l e end l i n e s i d e p l a n t was being s e v e r e l y 
d i s r u p t e d due to the w a l l r e c o n s t r u c t i o n works. 
Subsequent works on the r e t a i n i n g w a l l complete­
l y o b l i t e r a t e d the s i t e and the s t r u c t u r e of 
s i g n a l R K G 6 , n e c e s s i t a t i n g a completti r e n e w a l . 

These s i g n a l l i n g a l t e r a t i o n s were implemented on 

Sunday 2 3 March 1 9 8 6 and r e s t o r a t i o n of R K G 6 
was scheduled foi- Saturday 22 November 1 9 8 6 . 

M r . R e v i t t concl-i.led by s a y i n g t h a t because of 
the aj?e and unique natm-e of t h i s s i g n a l l i n g , 
i t s renewal w i t h c o n v e n t i o n a l t h r e e aspect 
t r a c k c i r c u i t b l o c k s i g n a l l i n g w i t h a s s o c i a t e d 
D H Automatic Warning System haa been under 
development f o r aotae time. F i n a n c i a l a u t h o r i t y 
f o r t h i s renewal was g i v e n on 7 J u l y 1 9 8 6 , w i t h 
the commissioning of the new s i g n a l l i n g planned 
over f o u r c o n s e c u t i v e weekends, c o n c l u d i n g 
9 / 1 0 A p r i l 1 9 8 8 . 

The w i t n e s s e s were then c a l l e d , one by one, to 
g i v e evideince; each one had p r e v i o u s l y made a 
w r i t t e n statement t h a t was r e a d out to the 
enq u i r y . (Readers may wis h t o r e f e r to the d i a ­
grams a t the top of the page o p p o s i t e , when 
st u d y i n g the f a c t s and e v i d e n c e ) . 

The f i r s t w i t n e s s c a l l e d was the signalioan on 
duty i n W i l l e s d e n New L i n e s i g n a l box. Hia 
statement s a i d t h a t he came on duty at I' t . O Q aad 
the o n l y problem encountei-ed was an on-going 
t r a i n descrtfaer f a u l t . The s i g n a l l e v e r frame 
was working i n "auto* and there was no need to 
touch i t -he was 'phoning E u s t o n power box w i t h 
d e s c r i p t i o n s . When the peak hour Bakerloo s e r ­
v i c e s t a r t e d running he had to manually i n t e r ­
pose B a k e r l c o d e s c r i p t i o n s , Thi." was because 
No.106 f a c i n g p o i n t s a t Queens Park (which had 
to be r e v e r s e d so t h a t Bakerloo t r a i n s c o u l d 
proceed onto t h e i r own l i n e ) a r e c o n t r o l l e d by 
the t r a i n d e s c r i p t i o n s . 

Ke s a i d t h a t a t about l 5 . 4 5 , because o f the dea-
c r i b e r f a u l t , a S a k e r l o o d e s c r i p t i o n ' f l a s h e d 
out' and a E u s t o n d e s c r i p t i o n 'came on'. At the 
time he had southbound Bakerloo t r a i n s 2 1 5 and 
2 3 5 between W i l l e s d e n J u n c t i o n and Queens Park. 
As t r a i n 2 1 5 would have had a wrong r o u t e , ha 
put s i g n a l Q P 6 back t o stop the t r a i n so he 
co u l d r e s e t the r o u t e . However, the t r a i n d i d 
not have s u f f i c i e n t time t o stop and i t o v e r r a n 
the s i g n a l . He admitted t h a t he c o u l d have 
a l l o w e d the t r a i n to go on to QP** but when the 
d r i v e r came on the telephone he thought i t would 
be q u i c k e r t o s e t the t r a i n back to Q P 6 i n order 
to r e s e t the r o u t e . He maintained QP8 behind a t 
danger and i n s t r u c t e d tha di-iver of t r a i n 2 1 5 to 
s e t back, a f t e r c a u t i o n i n g the d r i v e r of the 
f o l l o w i n g t r a i n (235) not to l e a v e K e n s a l Green. 
The manoeuvre took longer than he expected and a 
queue of t r a i n s b u i l t up behind t r a i n 2 1 5 . 

At 1 7 . 0 0 he heard t h a t the c i r c u i t b r e a k e r s were 
going on and o f f between W i l l e s d e n and Queerjs 
Park; tho E l e c t r i c a l C o n t r o l Room Operator gave 
an emergency dc i s o l a t i o n a t 1 7 . 0 5 . At f i r p t he 
thought t h i s was due to r u b b i a h on the t r a c k - a 
coiamon problem - but then he was t o l d t h a t a BS 
t r a i n had r u n i n t o a Bakerloo. 
When qu e s t i o n e d by Mr.Sawer, the signalman s a i d 
t h a t he had been a signalman s i n c e 1 9 7 2 (working 
i n t h e B l e t c h l e y a r e a . He had spent the l a s t 
f o u r or f i v e y e a r s on the North London and 
Watford dc l i n e s ) and had worked a t W i l l e s d e n 
s i n c e June 1 9 8 5 . 

He s a i d t h a t d r i v e r s had not complained about 
s i g n a l s being put back and tho 'missing' r e p e a ­
t e r s i g n a l i n the s e c t i o n ( H K Q 6 ) had not r e a l l y 
delayed t r a i n s . He knew t h a t t r a i n 2 C 3 8 had 
passed s i g n a l K G 8 . The marker l i g h t s of s i g n a l s 
ar e not r e p e a t e d i n the s i g n a l box - j u s t the 
main a s p e c t . He s a i d t h a t the t r a i n d e a c r i b e r 
problem hasn ' t got a good t r a c k r e c o r d and i s 
s u b j e c t to ' p r e t t y r e g u l a r ' f a i l u r e s . I t didn' t 
u s v i a l l y c a t c h him out, but i t caught him t h i s 
time. Questioned by a Trade Union R e p r e s e n t a t i v e , 
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he s a i d t h a t s i n c e working a t W i l l e s d e n box 
there hadn't been any p r e v i o u s s i g n a l problems 
t h e r e , but was aware of f a i l u r e s i n other l o ­
c a t i o n s , such as Kenton, Harrow and Sushey. He 
was asked by Mr.Butcher about the s t a t e o f the 
southbound s e r v i c e j u s t p r i o r to the i n c i d e n t 
and r e p l i e d t h a t t r a i n s were running no more 
than two minutes l a t e . However, t r a i n 2 1 5 
e v e n t u a l l y l e f t a t l 6 . 5 7 to the Underground s y s ­
tem a t Queens Park, some 15 minutes l a t e . 

The second w i t n e s s was the d r i v e r of t r a i n 2E02, 
the 1 6 . 2 0 Watford J u n c t i o n to L i v e r p o o l S t r e e t . 
The d r i v e r t o l d the enq u i r y t h a t when the a c c i ­
dent o c c u r r e d he was i n K e n s a l Green t u n n e l . On 
th« way from W i l l e s d e n he had passed K G 8 which 
was showing a y e l l o w a s p e c t as u s ' i a l . He found 
K G 6 a t danger and stopped h i s t r a i n . A f t e r about 
one minute the c a l l l n g - o n l i g h t i l l u m i n a t e d and 
he then took h i s t r a i n forward to K G 4 i n K e n s a l 
Green t u n n e l . He saw an LU t r a i n (No,2 3 5 ) ahead 
i n K e n s a l Green p l a t f o r m and then proceeded to 
walk to the s t a t i o n to seek i n f o r m a t i o n . How­
ever, ha had o n l y gone about t e n y a r d s when the 
t r a i n moved o f f . He then r e t u r n e d to h i s t r a i n 
and '.. heard r a i l n o i s e s ' . On a r r i v i n g a t h i s 
t r a i n , s i g n a l K G 4 was showing green, but he d i s ­
covered t h e r e was no t r a c t i o n c u r r e n t . Only then 
d i d he r e a l i s e t h a t something had happened i n 
the r e a r . He then d e t r a i n e d h i s passengers f o r ­
ward to K e n s a l Green s t a t i o n . 

Questioned about the »asual l e n g t h of the c l a s s 

3 1 3 s t o c k , he s a i d t h a t t h e s e were t h r e e - c a r s , 
but s i x - c a r s d i d operate on empty stock move­
ments and dur i n g s p e c i a l events a t Wembley. He 
was a l s o f u l l y aware o f the l e n g t h of London 
Underground t r a i n s , and the r e c o g n i t i o n d i f f e r ­
ences between B R and LU t r a i n s when f o l l o w i n g 
them. The I n s p e c t i n g O f f i c e r then asked what 
speed he would d r i v e i f f o l l o w i n g a t r a i n on a 
c a l l i n g - o n a s p e c t , to which he r e p l i e d a t h i a 
own d i s c r e t i o n , r e g a r d l e s s o f the t r a i n l e n g t h 
ahead. Between KG8 and K Q 6 he would normally 
d r i v e a t l i n e speed ( 3 0 mph), but i f he was 
p a s s i n g K G 8 a t danger, knowing R K G 6 was m i s s ­
i n g , he would d r i v e at: c a u t i o n a l l the way to 
K G 6 d»ie to the r e s t r i c t e d view, even though t h i s 
s e c t i o n was u n u s u a l l y long at 68O y a r d s . Asked 
how many marker l i g h t s he would see i n a t r i p 
he r e p l i e d v e r y few - many a day i s completed 
without them a t a l l , although s i g n a l f a i l u r e s 
were f a i r l y comnon on the dc l i n e s . He c o u l d 
not r e c a l l , however, any f a i l u r e s i n the 
Willesden-Queens Park s e c t i o n on p r e v i o u s o c c a s ­
i o n s i n two y e a r s d r i v i n g from Watford, nor had 
he been inconvenienced by the m i s s i n g r e p e a t e r 
s i g n a l ( R K G 6 ) . 

He was then asked i f he had any d i f f i c u l t i e s 
when d e t r a i n i n g passengers from K e n s a l Green 
t u n n e l . Although passengers had to walk along a 
narrow c a t w a l k , he s a i d t h a t the only problem 
was the l a c k of l i g h t i n g . The t u n n e l d i d not 
have any and the t r a i n o n l y had i t s emergencv 
l i g h t i n g . * ' 
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The t h i r d w i t n e s s was the guard of t r a i n 2E02. 
I n h i s statement he s a i d t h a t when stopped a t 
K66 he looked forward and saw the Bakerloo t r a i n 
(235) i n K e n s a l Green s t a t i o n . A f t e r one or two 
minutes the y e l l o w marker l i g h t appeared end h i s 
t r a i n proceeded i n t o K e n s a l Green t u n n e l . Having 
stopped a t K G 4 the d r i v e r t o l d him t h a t he was 
going forward, although t r a i n 2 3 5 a f t e r w a r d s 
moved o f f . He then observed the Bakerloo t r a i n 
(No.201) behind and suddenly heard a bang. 
S i g n a l KG^ i had changed to green ( t r a i n 255 hav­
ing c l e a r e d ) but the d r i v e r r e p o r t e d t h a t he had 
no power. 
The guard s a i d t h a t the journey up to the time 
K G 6 was reached was u n e v e n t f u l . Although t h e r e 
were no l i g h t s i n the t u n n e l , t h e r e were no 
problems i n d e t r a i n i n g - handlamps were u t i l i s e d . 
He looked back when he heard the bang but d i d 
not know what i t was u n t i l the d r i v e r found out 
there had been a c o l l i s i o n from t e l e p h o n i n g the 
signalman. He took an i s o l a t i o n b a r to the 
d r i v e r , who then a p p l i e d i t . 

The f o u r t h w i t n e s s was the d r i v e r of Bakerloo 
t r a i n 201, which was i n v o l v e d i n the c o l l i s i o n . 
I n h i s statement he s a i d t h a t the t r a i n had 
s t a r t e d from Stonebridge P a r k depot a t c l 6 . 4 7 
from No.5 1 shed r o a d ( t h i s t r a i n s h o u l d have 
r e v e r s e d a t Stonebridge Park l6.37 t o l 6 . 4 9 , but 
had gone out of s e r v i c e on i t s p r e v i o u s t r i p 
because of a d e f e c t ) . He saw a southbound LMR 
t r a i n (2E02) but the s i g n a l s l e a v i n g the depot 
c l e a r e d as they were approached. Because of the 
LMR t r a i n I n f r o n t , few passengers were p i c k e d 
up, but s i g n a l s c l e a r e d w e l l i n advance up to 
Scrubbs Lane Bridge ( K G 8 , south of W i l l e s d e n 
J u n c t i o n ) . T h i s s i g n a l had always shown y e l l o w 
when c l e a r , s i n c e the c o l l a p s e of the w a l l bey­
ond. He went a t c a u t i o n as f a r as K G 6 (which was 
a t danger) and saw the t a i l l i g h t s of the BR 
t r a i n i n the t u n n e l and a l s o observed t h a t the 
K e n s a l Green s t a r t e r (KG2) was 'on*. Having been 
de t a i n e d f o r about one minute a t K G 6 and having 
c o n t a c t e d h i s guard, t h e r e was a loud bang. He 
was l i f t e d from h i s s e a t , thought he was going 
to h i t the windscreen but f e l l back i n t o h i s 
s e a t and c r a c k e d the l e f t s i d e of h i s head on 
the r e a r panel of the cab. Although dazed, he 
was a b l e to see the a i r gauge had r e g i s t e r e d 
z e r o , but thought he c o u l d have been ' t r i p p e d ' 
on a r e d s^ignal. He 'lapped" the d r i v e r s brake 
handle (which had no e f f e c t ) and then shut the 
DBVIC. Having staggered through ' J ' door i n t o 
the s a l o o n , he found t h a t the passengers were 
calm and a l l seemed O K . He looked towards tho 
back of h i s t r a i n and was shocked w i t h what ho 
saw. He saw h i s guard a t t r a c k l e v e l , b l e e d i n g 
from h i s head. The guard t o l d him t h a t he'd gone 
back to check the t a i l l i g h t s and saw the BR 
t r a i n . He r a n forward w i t h a passenger. There 
was a man trapped i n the c a r i n the 
a i r ( 2 0 5 2 ) , but the man was O K . The d r i v e r t r i e d 
the t r a i n r a d i o t w i c e , but got no r e p l y . He had 
observed t h a t a northbound LMR t r a i n had 
stopped, the d r i v e r of which had asked to borrow 
the s h o r t c i r c u i t i n g d e v i c e s from the LU t r a i n 
to c u t o f f the northbound c u r r e n t , as h i s hadn't 
worked. ( I n the event they were not needed, as 
c u r r e n t was o f f ) . He c o n t i n u e d to t r y the t r a i n 
r a d i o to LU c o n t r o l , without s u c c e s s . He a d v i s e d 
h i s passengers t h a t they would be d e t r a i n e d by 
w a l k i n g forwarf*,, but the passengers from the BR 
t r a i n t h a t had h i t h i a t r a i n were being t a k e n up 
the embankment. 

The I n s p e c t i n g O f f i c e r t hen asked the d r i v e r i f 
he had r e c o v e r e d from h i s i n j u r i e s . He r e p l i e d 
t h a t h i s neck was OK, but he s t i l l had s p i n a l 
problems, which c o u l d not be s o l v e d u n t i l the 
i n f l a m a t i o n s u b s i d e s . However, he was f i t and 

w l H i n g to g i v e e v i d e n c e . The d r i v e r s a i d t h a t 
the journey had been normal from Stonebridge 
Park - the weather had been f i n e and dry. Asked 
abo'-it the temporary s i g n a l l i n g arrangements 
south of W^illesden, he s a i d t h a t K G 8 had always 
shown y e l l o w s i n c e the problem w i t h the r e t a i n -
in,? w a l l , and t h a t he always drove h i ? t r a i n be­
tween 1 0 and 15 mph beyond that s i g n a l t o the 
next one. Questioned i f be had ever been stopped 
at K G 8 and then got a c a l l i n g - o n i n d i c a t i o n , he 
s a i d no. He s a i d , however, t h a t he would t r a v e l 
a t the same speed e i t h e r on a c a u t i o n a s p e c t 
(yellotw) or w i t h a c a l l i n g - o n a s p e c t d i s p l a y e d 
( m i n i a t u r e y e l l o w ) . He s t a t e d t h a t when the w a l l 
was being r e b u i l t , a l a b o u r e r had caught the top 
of h i s t r a i n w i t h a s c a f f o l d p ole - '.. he had 
more o f a f r i g h t than 1 d i d . I d i d n ' t r e p o r t i t 
a t the time ..'. He s a i d t h a t London Underground 
t r a i n s had two t a i l l i g h t s , and he would check 
t h a t t h e s e were on before b r i n g i n g a t r a i n i n t o 
s e r v i c e . There was no s p e c i f i c i n d i c a t i o n t h a t 
the t a i l l i g h t s were on, o n l y by the o b s e r v a t i o n 
of the buttons i n the r e l e v a n t cab. Asked by the 
I n s p e c t i n g O f f i c e r where the t a i l l i g h t s were 
s i t u a t e d , he r e p l i e d t h a t they were low down. 

On the s u b j e c t of t r a i n r a d i o , the d r i v e r s a i d 
t h a t i t was u n r e l i a b l e on t h i s s e c t i o n (!>» be­
tween Queens Park and Stonebridge Park) - some­
times i t worked, sometimes not. He thought t h a t 
he was f a r enough south to use the t r a i n r a d i o , 
but maybe Kens&l Green t u n n e l c o u l d a f f e c t r e ­
c e p t i o n . He never d i d get throiigh, but knew a 
BS d r i v e r was a r r a n g i n g to inform LT. The d r i v e r 
of a northbound IMR t r a i n asked him f o r h i s 
s h o r t c i r c u i t i n g d e v i c e , and he asked how he 
c o u l d get i n touch w i t h LT. He t r i e d the n o r t h ­
bound 'power phone' thi^ee or f o u r t i m e s, but 
without s u c c e s s . I n the event, the d i f f i c u l t i e s 
w i t h communications d i d not, however, cause any 
problems. He s a i d t h a t he had been d e t a i n e d a t 
K G 6 f o r 1 - l f minutes before the c o l l i s i o n . Asked 
i f he p l a y e d any p a r t i n the c u r r e n t d i s c h a r g e , 
he r e p l i e d t h a t he had not. He had 'shut down' 
h i s t r a i n , '... and then the P o l i c e came and 
took ma away .... to t a l k , away from other 
people'. He had no i d e a who took c a r e of the 
passengers or h i s t r a i n , as the s i t u a t i o n had 
been t a k e n out of h i s hands by the emerger.cy 
s e r v i c e s . 

The d r i v e r was then q u e stioned about the running 
of h i s t r a i n and the t r a i n r a d i o . He s a i d t h a t 
the t r a i n came out of depot a t the scheduled 
time - i t was not an a d d i t i o n a l t r a i n . He was 
aware t h a t the t r a i n r a d i o communicated w i t h the 
London Underground Bakerloo L i n e C o n t r o l l e r , 
e xcept i n , S t o n e b r i d g e Park depot, where c o n t a c t 
was w i t h the Tower Operator. He never p r e v i o u s l y 
had the need to use t r a i n r a d i o between Queens 
Park and Stonebridge Park. ( I t was pointed out 
at the e n q u i r y t h a t t r a i n r a d i o was NOT designed 
to work over t h i s s e c t i o n ) . The d r i v e r had not 
previou.^ly e x p e r i e n c e d such 'blocking-back' of 
t r a i n s , although be had worked q u i t e r e g u l a r l y 
over the s e c t i o n . He had not experienced LMR 
s i g n a l f a i l u r e s b e f o r e , but 'bobbing' s i g n a l s 
were q u i t e common ( a 'bobbing' s i g n a l i s one 
which goes green-red-green q u i c k l y ) . He was 
asked by the e n q u i r y how he was examined on dc 
l i n e s r u l e s when q u a l i f y i n g as a d r i v e r , to 
wliich he r e p l i e d t h a t the Area Manager e x p l a i n e d 
the dc l i n e s r u l e s and s i g n a l l i n g as p a r t of h i s 
road t r a i n i n g . The weekly T r a f f i c C i r c u l a r , made 
a v a i l a b l e to a l l s t a f f , a d v i s e d on changes to 
s i g n a l l i n g , such a s the removal of R K G 6 . 

The f i f t h w i t n e s s was the guard of Bakerloo L i n e 
t r a i n 201. His statement s a i d t h a t the t r a i n had 
stopped n o r t h of Kenaal Green tunnel and he was 
t o l d by h i s d r i v e r t h a t t h e r e was another t r a i n 
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ahead i n the t u n n e l . At l 6 . 5 7 he removed h i s 
p o s i t i o n s w i t c h key (which, when i n s e r t e d , a c ­
t i v a t e s the door c i r c u i t s ) and walked back to 
check the t a i l l i g h t s . He saw t h a t t h ese were 
•on' and then saw the LMH t r a i n coming. He r a n 
forward, c a l l i n g to a passenger, the t r a i n was 
h i t and they were sent f l y i n g . He found out t h a t 
the passenger was a l r i g h t and helped him to the 
s i d e of the t r a c k . The passenger i n the next 
c a r ( 2 0 5 2 ) was a l s o a l r i g h t , but was trapped due 
to the communicating door being jammed. He met 
h i s d r i v e r half-way along the t r a i n a t t r a c k 
l e v e l and went to check the passengers i n the 
t h i r d c a r ( 9 0 5 3 ) from the r e a r . He spoke to the 
d r i v e r of the LMH t r a i n t h a t c o l l i d e d w i t h h i s 
t r a i n , who was O K , but shaken. The guard then 
stopped a northbound LMH t r a i n , u s i n g h i s bands 
as a h a n d s i g n a l . The BR d r i v e r n o t i c e d t h a t the 
guard's head was b l e e d i n g and by then the P o l i c e 
had a r r i v e d . 

The I n s p e c t i n g O f f i c e r a s k e d the guard i f he was 
now f i t , h a v i n g been i n j u r e d . He r e p l i e d t h a t he 
had s i x s t i t c h e s i n h i s head and two i n h i s back 
and had c u t s on h i s r i g h t s h i n , l e g and elbow, 
but was now f u l l y r e c o v e r e d and f i t . He s a i d 
t h a t the journey up to K66 s i g n a l had been nor­
mal. Asked why he took h i a p o s i t i o n s w i t c h key 
out, he r e p l i e d t h a t i t was to go and check h i s 
t a i l l i g h t s i n accordance w i t h the R u l e s . The 
d r i v e r had t o l d him about the d e l a y and i t was 
n e c e s s a r y to check the t a i l l i g h t s as p r o t e c ­
t i o n . He s a i d t h a t t h ese were s w i t c h e d on from 
the r e a r cab and had been checked p r i o r t o l e a v ­
i n g Stonebridge Park depot - i t was p a r t of h i s 
duty. I t was n e c e s s a r y to open the back cab door 
and l e a n out to see they a r e p r o p e r l y i l l u m i n ­
a t e d . 

Asked about the approach of the LMR t r a i n , the 
guard s a i d he f i r s t saw i t a f t e r he c l o s e d the 
back cab door. He s t i l l had the p i c t u r e i n h i s 
mind of the b r i g h t y e l l o w f r o n t , framed i n the 
cab window, coming towards him. He saw t h a t the 
h e a d l i g h t s were on and e s t i m a t e d the d i s t a n c e 
to be 9 0 f e e t , but s a i d t h a t the d i s t a n c e would 
be d e c e p t i v e because of the r e b u i l t w a l l and the 
curve of the t r a c k - a t the end of the w a l l the 
t r a c k s t r a i g h t e n s out. He was asked how f a s t the 
LMR t r a i n was t r a v e l l i n g , to which he r e p l i e d , 
'... i t was h a r d to say, but was f a s t enough to 
know t h a t i t wasn't going to s t o p . There was no 
way he was going to stop - h e ' s going to h i t me'. 
To the only passenger i n the c a r , he shouted, 
'... get the h e l l out of here ! ' . 

The guard s a i d he had f i v e y e a r s e x p e r i e n c e of 
working on the l i n e . Many times had t r a i n s come 
c l o s e behind him b e f o r e , but never l i k e t h i s -
t h i s i n c i d e n t had 'put the wind up him'. He t o l d 
the e n q u i r y t h a t a t t h i s time, t r a i n s were 
scheduled a t three-minute i n t e r v a l s a p a r t ( s e e 
t a b l e below). 

TABLE 1 

SCHEDULED SOUTHBOUND SERVICE - TIMES 

T r a i n s 

Stonebridge 
Park 

( d e p a r t ) 
W i l l e s d e n 
J u n c t i o n 

Queens 
Park 

( a r r i v e ) 

2 1 5 l 6 . 3 4 i 1 6 . 3 8 1 6 . 4 3 

235 l 6 . 4 3 i 1 6 . 4 7 1 6 . 5 2 

2E02 te.ksi 1 6 . 5 0 1 6 . 5 5 

2 0 1 l 6 . 4 9 i 1 6 . 5 3 1 6 . 5 8 

2C38 1 6 . 5 3 l 6 . 5 6 f 1 7 . 0 1 

P r i o r to the a c c i d e n t , h i s t r a i n had stopped a t 
K G 8 and he had observed the top a s p e c t a t r e d by 
opening the o f f - s i d e guard's door. A f t e r about 
one minute the t r a i n moved o f f at c a u t i o n speed, 
1 0 mph a t the most, and slower than u s u a l . He 
f e l t the brakes being a p p l i e d as the t r a i n 
rounded the bend and then i t stopped a t K G 6 . The 
guard s a i d t h a t i t was c l e a r and sunny when he 
saw the L M R t r a i n approach, w i t h the sun bein g 
s t r a i g h t ahead ( i . e . t o the r e a r of h i s t r a i n ) . 
He d i d not n o t i c e the L M H d r i v e r as the t r a i n 
came a t him - he had turned and r u n and he c o u l d 
not say whether the d r i v e r was t h e r e or not. He 
s a i d t h a t the c o l l i s i o n occxurred when he was 
about -J-of-the-way down h i s ( r e a r ) c a r , j u s t by 
the l e a d i n g p a i r of double doors. He d i d not t r y 
to use h i s s h o r t c i r c u i t i n g d e v i c e , but d e t r a i ­
ned the one passenger and h i m s e l f through the 
s h a t t e r e d double doors. He c o u l d not t e l l i f 
c u r r e n t was o f f , but they avoided the l i v e 
r a i l s . The 2 0 0 0 c a r ( 2 0 5 2 ) was shunted up i n t o 
the a i r . 

The s i x t h w i t n e s s was the d r i v e i - of the LMR 
t r a i n ( 2 C 3 8 , the I 6 . 2 6 Watford J u n c t i o n to E u s ­
ton) t h a t c o i ^ l ' s d w i t h the Bakerloo t r a i n (No. 
2 0 1 ) . I n h i s statement he s a i d t h a t he had book­
ed on duty at Watford a t 1 5 . 5 3 before working 
the 1 6 . 2 6 s e r v i c e t o Euston, comprising t h r e e -
c a r EMU 3 1 3 . 0 1 2 . The statement s a i d t h a t he had 
been d e t a i n e d a t K G 8 f o r about t h r e e minutes, 
but about 3 0 seconds before he moved o f f the 
main y e l l o w a s p e c t i l l u m i n a t e d . He moved o f f and 
a t about 2 0 mph saw the Bakerloo t r a i n ahead. He 
put the brake i n No.3 p o s i t i o n but the dynamic 
brake was a b i t slow coming on and he r a n back 
i n t o the c a r sh o u t i n g to passengers as we h i t . 
The u n i n j u r e d d r i v e r t o l d the enquiry t h a t he 
had been a d r i v e r s i n c e 1 9 6 3 and had been work­
i n g on the dc l i n e s s i n c e 1 9 6 9 . He was f u l l y 
f a m i l i a r w i t h the l i n e and i t s s i g n a l s . He had 
passed out on the c l a s s 3 1 3 s t o c k on 2 7 F e b r u ­
ar y 1 9 8 5 and s i n c e then had no s i c k n e s s . He was 
f e e l i n g w e l l - j u s t retxirned from h o l i d a y - had 
not been a t t e n d i n g a doctor, had not been t a k i n g 
m e d i c a t i o n , and had not been d r i n k i n g a l c o h o l . 
He d i d have h i s proper r e s t from performing h i s 
pr e v i o u s duty (which f i n i s h e d a t 2 3 - 0 0 the prev­
i o u s n i g h t ) . He had no problems on h i s mind and 
di d not wear g l a s s e s . Although he s a i d he c o u l d 
do w i t h g l a s s e s f o r r e a d i n g , he had no doubt 
t h a t h i s e y e s i g h t was up to s t a n d a r d f o r d r i v i n g 
t r a i n s . 

The d r i v e r d i d not prepare the t r a i n f o r s e r ­
v i c e - he took over a f t e r i t s a r r i v a l a t Watford 
J u n c t i o n and made a f u l l brake t e s t b efore de-
partuS-e. The brake had performed s a t i s f a c t o r i l y 
on the 13 or so stop s up to the i n c i d e n t . The 
d r i v e r t o l d the enqu i r y t h a t he had stopped a t 
K G 8 which was showing a r e d a s p e c t , and w a i t e d 
about t h r e e n i n u t e s . He knew he should have rung 
the signalman a f t e r one minute but knew t h e r e 
was a Bakerloo t r a i n ahead and d i d not want t o 
be a n u i s a n c e . He saw the marker l i g h t i l l u m i n ­
ate but d i d not move o f f f o r another 3 0 seconds 
or s o . Before he moved o f f he was s u r e t h a t the 
marker l i g h t went out and the main y e l l o w a s p e c t 
came on. W h i l s t s t a n d i n g at K G 8 he was l e a n i n g 
over the c o n t r o l l e r l o o k i n g down and saw the 
t r a i n s t o p arm go down. ( T h i s would have happen­
ed when the marker l i g h t came o n ) . He proceeded 
at no more than 2 0 mph (he esti m a t e d ) and then 
saw the r o o f of the Bakerloo t r a i n - he d i d not 
see the t a i l l i g h t s o f t h a t t r a i n . Nor d i d he 
see s i g n a l K G 6 - indeed, by t h a t time, r e a l i s i n g 
what was going to happen, h i s main concern was 
making h i s e x i t . He a p p l i e d the brake i n 
st e p 3 - cou l d not r e c a l l tho e f f e e t - but dropped 
the deadman's v a l v e , got out of the cab and r a n 
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through the guard's compartment, i n t o the p a s s ­
enger saloon, and shouted to the p a s s e n g e r s to 
'get downS • . He was j u s t on the passenger s i d e 
of the s l i d i n g door (between the guard's com­
partment and s a l o o n - w h i c h should normally bo 
kept locked ! ) and grabbed h o l d of a s e a t up­
r i g h t as the c o l l i s i o n occiu-red. 
The d r i v e r was then q u e s t i o n e d about h i s pro­
cedure on p a s s i n g s i g n a l s . He s t a t e d t h a t he 
would go f a s t e r on a main y e l l o w a s p e c t than on 
a marker l i g h t a l o n e . On the l a t t e r , he would 
d r i v e h i s t r a i n '.. v e r y , v e r y s l o w l y ' - a t under 
5 mph. He was award t h a t s i g n a l R K G 6 was m i s s ­
ing, having been over the r o u t e many times 
s i n c e . I f R K G 6 had been t h e r e , he would have 
gone slower, but knew he was a l r i g h t as f a r as 
K G 6 , which he expected to f i n d a t danger. A f t e r 
the c r a s h , the d r i v e r ' s f i r s t problem was to get 
out of the t r a i n . He d i d so by f o r c i n g the f i r s t 
p a i r of doors open. He a d v i s e d the passengers 
to s t a y put u n t i l ho had rung W i l l e s d e n Power 
Box from the slow l i n e s i g n a l telephone, to get 
c u r r e n t o f f . He s a i d t h a t he had j u s t drawn h i s 
pay a f t e r having been on h o l i d a y . I t made h i a 
w a l l e t bulky i n h i a back pocket, so ho put i t on 
h i s desk, along w i t h h i a c i g a r e t t e s and l i g h t e r . 
He was adamant t h a t t h e s e had not caused him to 
become d i a t r a c t e d w h i l e d r i v i n g . 

I n response to q u e s t i o n s , the d r i v e r s t a t e d t h a t 
he d i d not know why he had not proceeded as soon 
as the marker l i g h t appeared a t s i g n a l K68. He 
had never before d e l i b e r a t e l y w a i t e d f o r a main 
a s p e c t to c l e a r b efore p a s s i n g a marker l i g h t , 
but s a i d t h a t he s u b c o n s c i o u s l y knew t h e r e was 
no p o i n t i n going round a b l i n d c o r n e r w i t h the 
Bakerloo t r a i n ahead. 
A f t e r the main y e l l o w a s p e c t appeared, he had 
moved o f f w i t h (he thought) the power i n stage 
2 . He d i d n ' t know how f a r he was from the 
Bakerloo t r a i n when he f i r s t saw i t , but thought 
h i s speed was no more than 2 0 mph. However, he 
knew h i s speed was a l l r i g h t t o s t o p a t s i g n a l 
K G 6 , which he was e x p e c t i n g t o be a t danger. 
He d i d not know why he put the brake on i n s t e p 
3 (maximum a p p l i c a t i o n ) r a t h e r than emergency, 
but s t a t e d t h a t s t e p 3 was as s t r o n g as an emer­
gency a p p l i c a t i o n , and a c t e d about as q u i c k l y . 
The brakes were a p p l y i n g before he l e t the dead-
man' s handle go, but he c o u l d n ' t remember how 
hard. 
He s t a t e d t h a t there a r e two o t h e r l o c a t i o n s ( a t 
Watford High S t r e e t on the Down road and a t 
Bushey on the Up road) where a s i m i l a r s i g n a l l ­
ing s i t u a t i o n a p p l i e d - i . e . a marker l i g h t would 
c l e a r to y e l l o w without t h e r e being a r e p e a t e r 
s i g n a l between i t and a t r a i n ahead. 

The seventh w i t n e s s was the guard of LMR t r a i n 
2 C 3 8 . H i s statement s a i d t h a t he took over the 
t r a i n a t l 6 . 5 7 a t W i l l e s d e n J u n c t i o n . A f t e r 
c l o s i n g the doors he gave the d r i v e r two b e l l s 
to s t a r t . Ho r e c a l l e d being stopped a t s i g n a l 
K G 8 f o r 2 - 3 minutes a f t e r which the t r a i n pro­
ceeded a t 1 5 . 2 0 mph. He had n o t i c e d i t slowed 
down a l i t t l e , but then t h e r e was a loud bang. 
He f e l l over, got up, and went forward. He ob­
s e r v e d t h a t the f r o n t of h i s t r a i n had been 
smashed i n . He took an i s o l a t i n g bar to the d r i ­
v e r , but c u r r e n t was a l r e a d y o f f . The Area Man­
ager asked i f he had put down de t o n a t o r s , to 
which he r e p l i e d he hadn't, so the Area Manager 
then put them down. Then the guard a s s i s t e d the 
passengers as b e s t as he c o u l d and the emergency 
s e r v i c e s a s s i s t e d w i t h detrainment. 
The guard s a i d t h a t he had o n l y been on the 
t r a i n a few minutes when the a c c i d e n t o c c u r r e d . 
I n t h a t s h o r t time he d i d n ' t speak to the d r i ­

v e r , nor d i d he do so v i a the t r a i n telephone. 
He confirmed t h a t the t r a i n had been d e t a i l e d at 
s i g n a l K G 8 , and looked out of h i s door. He c o u l d 
not, however, see the s i g n a l (due to the curve 
of the t r a c k and the h e i g h t of h i s t r a i n ) as the 
t r a i n moved o f f . From the speed a t which the 
t r a i n moved o f f , he thought t h a t they were p a s s ­
i n g a y e l l o w marker l i g h t r a t h e r than a main 
a s p e c t . At the time of the a c c i d e n t he was s i t t ­
i n g on h i s s e a t i n the r e a r cab/compartment and 
had n o t i c e d s l o w i n g down j u s t p r i o r to the bang. 

The e i g h t h w i t n e s s was the d r i v e r of northbound 
IMH t r a i n 2 C 5 5 , the l 6 . 3 7 E u s t o n to Watford 
J u n c t i o n , which was due a t K e n s a l Green at l6.48 
but was running l a t e , a r r i v i n g there a t l 6 . 5 5 . 
I n h i s statement the d r i v e r s a i d t h a t he o b s e r ­
ved a Bakerloo t r a i n ( 2 3 5 ) i n the up p l a t f o r m . 
He saw smoke or fog a t the n o r t h end of the 
t u n n e l s so he c o a s t e d to be a b l e to stop i f 
n e c e s s a r y . As he came to the end o f tho tunnel 
he was a b l e to see the cause of the smoke, which 
was by then c l e a r i n g , and t h e r e f o r e stopped h i a 
t r a i n . He got out and t r i e d to apply h i s s h o r t 
c i r c u i t i n g bar, which d i d not work. He then went 
to see the d r i v e r of the c o l l i s i o n LMH t r a i n who 
was u s i n g the telephone on the ac l i n e s ( t h e r e 
were none on the dc l i n e s i n t h i s eurea). Twice 
more he t r i e d to use the i s o l a t i o n bar w i t h o u t 
s u c c e s s , a f t e r which the power went o f f anyway. 
He t o l d the passengers what had happened and 
r e n d e r e d what h e l p he c o u l d . 

He t o l d the enquiry t h a t although t r a i n e d i n 
t h e i r use, he had never used the SR-type i s o l ­
a t i o n b a r s b e f o r e , but had used the LMR type, 
although they d i d not always work. He had p r e v ­
i o u s l y r e p o r t e d non-working i s o l a t i o n b a r s i n 
the form of w r i t t e n r e p o r t s a t the end of h i s 
duty. He d i d not see the c o l l i s i o n take p l a c e , 
but d i d observe t r a i n s stopped on the southbound 
as f a r back as Queens Park. Having been a regu­
l a r d r i v e r on the dc l i n e s s i n c e 1970^ he went 
on to t e l l the e n q u i r y t h a t t h e r e has been s i g ­
n a l problems on the l i n e f o r the l a s t two y e a r s -
they are an everyday o c c u r r e n c e . He had r e p o r t e d 
t r o u b l e r e g u l a r l y but the p a r t i c u l a r s i g n a l s i n ­
v o l v e d w i t h t h i s i n c i d e n t hadn't g i v e n him prob­
lems b e f o r e . Questioned by the I n s p e c t i n g 
O f f i c e r on the problems w i t h i s o l a t i n g b t r s , he 
s a i d t h a t the dc l i n o s i n s t r u c t i o n book had been 
amended to g i v e i n f o r m a t i o n on the n e w l y - i n t r o ­
duced S R type, but had r e c e i v e d no i n s t r u c t i o n s 
about ' c l e a n i n g ' the conductor r a i l s - ' . , the 
r u s t was s o l i d and wouldn't c l e a r ' . I t a r o s e 
t h a t t h e r e had been other i n s t a n c e s o f i s o l a t i u s 
b a r s not working and i t was concluded t h a t the 
l i n e on t h i s p c c a s l o n had been i s o l a t e d by the 
E l e c t r i c a l C o n t r o l Room. T e s t s have shown t h a t 
tho SR-t^po b a r s d i d not always work the 
b r e a k e r s J L o c a l i n s t r u c t i o n s have s i n c e been 
i s s u e d t o s t a f f not t o conclude t h a t c t i r r e n t was 
o f f u n t i l c o n f i r m a t i o n had been r e c e i v e d from 
the C o n t r o l Room Operator. The d r i v e r s t a t e d 
t h a t the a p p l i c a t i o n of an i s o l a t i o n bar does 
not guarantee t h a t c u r r e n t w i l l remain o f f -
indeed, on one o c c a s i o n i n the p a s t , the c u r r e n t 
was r e c h a r g e d and welded the bar onto the r a i l ; 

T h i s concluded the evidence from those s t a f f 'on 
the spot' and the e n q u i r y continued w i t h the 
• t e c h n i c a l ' s t a f f . 

The n i n t h w i t n e s s was the S u p e r v i s o r on duty a t 
W i l l e s d e n , from the S i g n a l s and Telecommunicat­
i o n s ( S & T ) depeur-tment. H i s statement s a i d t h a t 
he was informed of the c o l l i s i o n a t 1 7 . 0 0 i n 
W i l l e s d e n Power Box. He made h i s way to the s i t e 
and i n s t r u c t e d the T e c h n i c i a n ( n e x t w i t n e s s ) to 
proceed to the New L i n e s i g n a l box to check the 
p o s i t i o n of the l e v e r s . He found t r a c k c i r c u i t 
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539 ^ 6-e<5\Ipied and the t r a c k r e l a y 'down'. Both 
s i g n a l s K G 8 and K 6 6 were a t danger and then he 
t e s t e d the marker l i g h t on K G B . T h i s showed 
•proceed' a f t e r 8 2 seconds. T h i s proved t h a t 
TC 5 3 9 0 had been modified a f t e r the removal of 
R K G 6 , F u r t h e r t e s t s were made and a t 2 3 , 0 0 he 
handed over to AS &TE s t a f f , but s t a y e d on s i t e 
to a s s i s t . 
Questioned by the I n s p e c t i n g O f f i c e r , he s a i d 
t h a t he had no s p e c i a l r e s p o n s i b i l i t y f o r the dc 
l i n e s s i g n a l l i n g - e v e r y t h i n g i n the a r e a came 
under h i s c o n t r o l . He was f u l l y f a m i l i a r w i t h 
the o p e r a t i o n of the s i g n a l l i n g system and i t s 
equipment. He a r r i v e d on s i t e between 1 7 - 1 0 and 
1 7 . 1 5 and found t h a t t r a c k c i r c u i t o c c u p a t i o n 
corresponded w i t h the p o s i t i o n of t r a i n s - th e r e 
were no d i s c r e p a n c i e s . On h e a r i n g t h a t the 
d r i v e r of 2 C 3 8 s a i d he saw the marker l i g h t 
c l e a r on K G 8 , he s a i d t h a t t h i s would happen 
a f t e r the b e r t h t r a c k ( 5 3 8 6 ) had been occupied 
f o r 8 0 seconds, and the f o l l o w i n g two c i r c u i t s 
( 5 3 8 8 and 5 3 9 0 ) were c l e a r of t r a i n s . The LU 
t r a i n ( 2 0 1 ) and BR t r a i n ( 2 C 3 8 ) were both on 
TC 5 3 9 2 and the marker l i g h t on K G 8 c l e a r e d 
a f t e r the p r e s c r i b e d time. He s a i d t h a t the 
y e l l o v marker l i g h t on K G 8 c o u l d a l s o be d i s ­
p l a yed i f the t r a c k c i r c u i t i n advance of K G 6 
was unoccupied, but the t r a i n was s t i l l i n the 
'over l a p ' ( s a f e b r a k i n g d i s t a n c e ) beyond K G 6 . 
For the marker l i g h t to go out and the mai n 
y e l l o w to come on, i t would need the t r a c k c l e a r 
between K 6 8 and K Q 6 and the o v e r l a p of K G 6 
c l e a r and K G 6 proved ON. I n other words both 
t r a i n s would need to bo beyond KGk f o r K G 8 t o 
c l e a r t c y e l l o i r . Asked i f he thought i t was 
p o s s i b l e f o r such a f a i l u r e t o occur, he s a i d 
t h a t i t was not p o s s i b l e w ithout many other 
simultaneous f a i l u r a a o c c u r r i n g a t once. 

On t e s t i n g of the equipa.ent the S u p e r v i s o r s a i d 
t h i s o c c u r r r e d e v e r y t h r e e months on t r a c k c i r ­
c u i t r e l a y s . T h i s proved t h a t t r a c k c i r c u i t s 
*rere o p e r a t i n g w i t h i n s p e c i f i c a t i o n . The l a s t 
r e c orded t e s t s werrs on 6 t h or 8 t h August 1 9 8 6 . 
F u r t h e r , a l l r e l a y s concerned were checked a f t e r 
the a c c i d e n t and were f u r t h e r re-examined and 
r e t e s t e d a f t e r tho t r a i n s had been c l e a r e d . 
He was then asked by Mr.Butcher what t r a c k c i r ­
c u i t s had to be c l e a r f o r K G 8 to d i s p l a y a main 
y e l l o w a s p e c t , t o vrhich he r e p l i e d 5 3 8 8 , 5390, 
5 3 9 2 and 5 3 9'i. At the time of the c o l l i s i o n the 
LMR t r a i n to L i v e r p o o l S t r e e t (2E02) was s t a n d ­
i n g on T C 5 3 9 4 ( a t K G 4 ) and the Bakerloo t r a i n 
( 2 0 1 ) on TC5392 ( a t K G 6 ) . Asked how the Bakerloo 
L i n e t r a i n had got onto T C 5 3 9 2 w i t h a t r a i n on 
TC5394, he r e p l i e d t h a t a c a l l i n g - o n l i g h t ( a t 
K G 8 ) was needed; the t r a i n c o u l d not have got 
the r e on a main y e l l o w . 
Mr.Sawer t h e n s t a t e d t h a t the d r i v e r s ' Union, 
ASLEF, had expressed concern over the r e l i a b i l ­
i t y of the dc l i n e s s i g n a l l i n g over the l a s t 
couple of y e a r s . Among the p o i n t s r a i s e d was 
about c a l l l n g - o n l i g h t l e n s e s . I t was a l l e g e d 
t h a t some had f u l l s i z e l e n s e s , but i t was 
s t a t e d a t the e n q u i r y t h a t the one on K G 8 was of 
the c o r r e c t m i n i a t u r e type. T h i s f o l l o w e d a 
w r i t t e n complaint fro3i ASLEF and subsequently 
a l l were checked on 9 June 1 9 8 6 and were 
c o r r e c t . ( F u l l s i z e l e n s e s c o u l d be confused 
w i t h the main a s p e c t ) . Another c r i t i c i s m was 
t h a t marker l i g h t s o f t e n d i d not work, p o s s i b l y 
because the time delay was d e f e c t i v e . I t was 
s a i d t h a t i f t h i s was the c a s e , then t h i s would 
not a f f e c t s a f e t y , as t h e t r a i n would continue 
to be d e t a i n e d a t the s i g n a l . Main a s p e c t f a i l ­
u r e s were o f t e n not r e c t i f i e d f o r up to Zk 
hours, i t was a l l e g e d , i n which c a s e i t was 
p o s s i b l e f o r a d r i v e r to encounter them t h r e e or 
fou r times d u r i n g the co u r s e of a duty. These 

c o n t i n u i n g f a i l u r e s breeded contempt. For i n ­
s t a n c e , i f a f a i l u r e was encountered on a second 
o r t h i r d t r i p , the d r i v e r c o u l d be m i s l e d i n t o 
b e l i e v i n g i t was a s i g n a l f a i l u r e and not a 
t r a i n ahead. The problem of 'bobbing' s i g n a l s 
was a l s o mentioned; her e , the problem was s a i d 
to be w i t h h y d r a u l i c t r a i n s t o p s . Vfhere a s i g n a l 
was ' o f f f o r a long time, the gr a d u a l leakage 
of h y d r a u l i c p r e s s u r e caused the t r a i n s t o p to 
go i n t o the up p o s i t i o n . T h i s r e s u l t e d i n the 
main as p e c t 'bobbing' momentarily from green to 
r e d u n t i l the motor came on to r e s t o r e h y d r a u l i c 
p r e s s u r e . The e n q u i r y was t o l d t h a t t h i s problem 
was almost s o l v e d , w i t h a newer type of t r a i n 
s t o p being used. The f i n a l p o i n t r a i s e d by ASLEF 
was t h a t of r e p e a t i n g s i g n a l s changing from 
gre e n to r e d without warning. I t was s a i d t h a t 
t h i s , although a n u i s a n c e t o a d r i v e r , was com­
p l e t e l y s a f e . 

Thus, the enquiry was t o l d t h a t none of ASLEF'a 
concerns were r e l e v a n t to the KG8/KG6 s i t u a t i o n . 
I n c o n c l u d i n g h i s evidence, the S & T S u p e r v i s o r 
s a i d t h a t w i t h a t r a i n s t a n d i n g on T C 5 5 9 2 or 
TC539't, s i g n a l K G 8 would d i s p l a y a c a l l i n g - o n 
marker l i g h t , so the Bakerloo d r i v e r of t r a i n 
201 would have r e c e i v e d t h i s a t K G 8 . I f the 
d r i v e r had had a main a s p e c t , then TC5394 would 
have had to be c l e a r . 

The t e n t h w i t n e s s waa a T e c h n i c i a n on duty a t 
W i l l e s d e n Power Box a t the time o f the a c c i d e n t , 
having heard of the c r a s h he i o m e d i a t e l y went t o 
W i l l e s d e n New L i n e S i g n a l Box, a r r i v i n g a t 
1 7 . 0 6 . He saw t h a t T C 5 3 8 6 and TC5388 were c l e a r 
and T C 5 3 9 0 / 2 / 4 occupied. On the down l i n e 
T C 5 2 1 5 / 7 were occu p i e d - a l l other t r a c k c i r c u i t s 
were c l e a r . L e v e r No.23 of s i g n a l K G 8 was obs e r ­
ved t o be i n the r e v e r s e p o s i t i o n and was show­
ing 'on'. He then went to the s i t e , meeting the 
pr e v i o u s w i t n e s s , where T C 5 3 9 0 waa c l e a r and 
T C 5 3 9 2 / 4 were occupied. Many t e s t a were c a r r i e d 
out on the s i g n a l s and c a b l e s and a l l were 
s u c c e s s f u l - no f a u l t s were found, and none of 
the t e s t a gave cause f o r concern. W h i l s t on s i t e 
a t K G 8 from 1 7 . 3 7 to 1 8.IO he d i d not observe a 
main y e l l o w a s p e c t during t h i s p e r i o d . Conclud­
i n g h i s e v i d e n c e , the T e c h n i c i a n was asked i f a 
marker l i g h t c o u l d c l e a r before a t r a i n got t o 
the s i g n a l . He r e p l i e d t h a t i t was p o a s i b l e i f 
a d r i v e r was to cover the 2 7 0 y a r d s i n 8 0 seconds 
or more - immediately the approach t r a c k c i r c u i t 
( T C 5 3 8 6 ) was occupied, t i m i n g would conanence. 

The e l e v e n t h w i t n e s s was a P r i n c i p a l T e c h n i c i a n 
from Birmingham, who was sent to the s i t e a t 
1 9 . 0 0 , a r r i v i n g a t about 2 2 . 3 0 . His statement 
s a i d .that RKG6 had been removed t e m p o r a r i l y , but 
K G 8 had been modified to d i s p l a y maximum y e l l o w . 
A new r e l a y had been added t o lengthen the over­
l a p . He too performed many t e s t a and s t a t e d t h a t 
TC5388 / 9 0 were c l e a r , c o n f i r m i n g t h a t the LMR 
c o l l i s i o n t r a i n (2C38) was c l e a r of TC5390. I n 
h i s w r i t t e n statement, he had s t a t e d t h a t the 
y e l l o w marker l i g h t on K G 8 was NOT of the m i n i a ­
t u r e t y p e . However, he admitted to the en q u i r y 
t h a t he was not v e r y f a m i l i a r w i t h the dc l i n e s 
s i g n a l l i n g . He was not aware t h a t the marker 
l i g h t s were supposed t o be m i n i a t u r e - the y e l l o w 
one had seemed q u i t e b r i g h t . He had been unable 
to reproduce the a l l e g e d f a u l t which had caused 
K G 8 to d i s p l a y a y e l l o w main a s p e c t w i t h a t r a i n 
i n f r o n t . 

The t w e l f t h w i t n e s s waa an A c t i n g T e c h n i c a l 
Support A s s i a t a n t from Birmingham, who p a r t i c i ­
pated i n and completed the t e s t s made by the 
p r e v i o u s w i t n e s s . A l l t e s t s were s a t i s f a c t o r y , 
as were the s i g n a l s and t h e i r o v e r l a p a . He had 
watched t r a i n s pass K G 8 and sign e d the s i g n a l 
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o f f a t 1 9 . 0 0 the next day ( F r i d a y ) . He found no 
f a u l t s t h a t c o u l d account f o r a main y e l l o w a s ­
pect i n s i g n a l K G 8 . 

The t h i r t e e n t h and f i n a l w i t n e s s at the e n q u i r y 
was a Q u a l i t y C o n t r o l A s s i s t a n t from Hornsey 
depot -where the c l a s s 313 s t o c k i s based and 
maintained. I n h i s statement he s a i d t h a t he 
t e s t e d u n i t 3 1 3.012 i n W i l l e s d e n depot on 
17 October. The brake c y l i n d e r s on the two 
country-end c a r s were t e s t e d and found OK, but 
c o u l d not t e s t the London-end c a r ( 6 2 5 4 0 ) as i t 
was too b a d l y damaged. A l s o , as the u n i t was 
o u t s i d e the depot, he was unable to make an 
examination from a p i t . When i t was suggested to 
him t h a t the dynamic brake might have been slow 
i n a p p l y i n g , he t o l d the e n q u i r y t h a t the p r i ­
mary brakes of the t r a i n are a i r brakes oper­
a t i n g on a l l a x l e s . The dynamic brake o p e r a t e s 
on e i g h t a x l e s (on the motor caur's) i n p l a c e of 
the a i r brakes when c e r t a i n c o n d i t i o n s a r e 
s a t i s f i e d . The brake c o n t r o l has t h r e e normal 
p o s i t i o n s ( 1 , 2 and 3 ) . P o s i t i o n 3 g i v e s maximum 
brake p r e s s u r e , w h i l e p o s i t i o n s 1 and 2 a r e 
o n e - t h i r d and t w o - t h i r d s r e s p e c t i v e l y . The emer­
gency b r a k i n g p o s i t i o n (No.4 ) has no dynamic 
brake, and e i t h e r p o s i t i o n 3 or 4 should g i v e 
equal brake c y l i n d e r p r e s s u r e and speed of 
a p p l i c a t i o n . The o p e r a t i o n of the power cam­
s h a f t s (which were found to be i n p o s i t i o n >R' 
a f t e r the a c c i d e n t ) was then e x p l a i n e d . P o s i t i o n 
'A' i s used to s t a r t the t r a i n , then they r u n up 
to p o s i t i o n 'R', which i s f u l l speed. I n dynamic 
b r a k i n g they go from 'R' back t o "B". When power 
i s shut o f f the camshafts s t a y put u n t i l dynamic 
b r a k i n g i s c a l l e d f o r . T h i s means t h a t the t r a i n 
had obtained weak f i e l d p o s i t i o n when the power 
was shut o f f . To get the camshafts to 'R', the 
d r i v e r would have had to put the c o n t r o l l e r to 
notch 4 . (The camshafts could only get to 'R' 
o t h e r w i s e i f c o a s t i n g a t over 40 mph - they w i l l 
r u n to 'R' ready f o r dynamic b r a k i n g ) . Speeds 
need to be 2 0 - 2 5 mph to get f u l l weak f i e l d 
('R') depending on v o l t a g e of t r a c t i o n supply. 
The c o l l i s i o n would not have a f f e c t e d s h a f t s -
one on each power c a r - both were 'R'. When 
brakes are a p p l i e d , a i r brakes come on f i r s t and 
then a t r a n s d u c e r s t a r t s the dynamic brake and 
the camshafts s t a r t to r u n down. Dropping the 
deadman's v a l v e c u t s out the dynamic brake. The 
camshafts would l e a v e p o s i t i o n 'R' maybe two or 
t h r e e seconds a f t e r the brake handle was put 
i n t o p o s i t i o n 3 . Nothing c o u l d be found t o 
suggest t h a t the dynamic brake was not f u n c t i o n ­
i n g c o r r e c t l y . The d r i v e r c o u l d have had t h i s 
brake c u t out from the cab, but the p o s i t i o n of 
the c i r c u i t b r e a k e r c o u l d n ' t be a s c e r t a i n e d 
a f t e r the c r a s h . A d r i v e r c a n t e l l i f h i s 
dynamic brake o p e r a t e s by h e a r i n g the whine of 
the motors. He a l s o d i d not t h i n k the d r i v e r 
c o u l d have got i n t o brake s t e p 4 without know­
ing - t h e r e a r e d i s t i n c t notches on the brake 
handle. 

I n c o n c luding the e n q u i r y the I n s p e c t i n g O f f i c e r 
r e i t e r a t e d ASLEF<s q u e r i e s on the dc l i n e s 
s i g n a l l i n g - d r i v e r s c o u l d f o r g e t they a r e runn­
in g on c a l l l n g - o n marker l i g h t s i f they have to 
do i t too o f t e n . I n the 1962 c o l l i s i o n ( a l s o on 
l 6 October) Col.Reed q u e r i e d the o p e r a t i o n of 
t r a i n s on the dc l i n e s , and some of h i s r e s e r ­
v a t i o n s made then s t i l l s t a n d , d e s p i t e the d i f f ­
e r e n t c i r c u m s t a n c e s of t h i s c o l l i s i o n . The 
I n s p e c t i n g O f f i c e r was a l s o concerned about BR 
r o l l i n g s t o c k being much s t r o n g e r than London 
Underground's - c l e a r l y , the l e t t e r ' s came o f f 
w o r s t . D e s p i t e a l l t h i s , Mr.Sawer s a i d t h a t the 
l i n e had a good s a f e t y r e c o r d over the y e a r s . He 
s a i d t h a t t h e r e had been no s e r i o u s i n j u r i e s i n 
t h i s i n c i d e n t , but 'chance' had p l a y e d a l a r g e 

p a r t i n t h a t . H i s r e p o r t would be pub-lJMted i-n 
due c o u r s e . 

THE KENSAL GREEN COLLISION ENQUIRY 
A PERSONAL VIEW 

by 
Nick M i t c h e l l 

As the t i t l e of t h i s a r t i c l e i m p l i e s , the views 
e x p r e s s e d below a r e my own, and do not n e c e s s ­
a r i l y r e p r e s e n t those of the S o c i e t y , or of any­
body e l s e f o r t h a t matter. 

I n h i s c l o s i n g remarks the I n s p e c t i n g O f f i c e r 
mentioned the e a r l i e r 1 9 6 2 c o l l i s i o n , which (by 
a s t r a n g e c o i n c i d e n c e ) a l s o o c c u r r e d on 16 Oct­
ober. On t h i s e a r l i e r o c c a s i o n , an up LMR t r a i n 
had a l s o r u n i n t o the back of a Bakerloo L i n e 
t r a i n , a f t e r p a s s i n g a r e d s i g n a l on the author­
i t y o f a y e l l o w marker l i g h t . The I 9 6 2 c o l l i s i o n 
took p l a c e between Watford J u n c t i o n and Watford 
High S t r e e t , f o l l o w i n g a s i g n a l f a i l u r e i n foggy 
weather c o n d i t i o n s . Again, the LT t r a i n came out 
of the encounter a v e r y d e f i n i t e second b e s t , 
and two passengers i n i t were trapped and s e r ­
i o u s l y i n j u r e d . 
The a c c i d e n t was blamed on the LMR d r i v e r who 
had proceeded p a s t the y e l l o w marker l i g h t w i t h ­
out s u f f i c i e n t c a r e , i n the b e l i e f t h a t the 
t r a c k ahead was c l e a r and the main r e d a s p e c t 
was being d i s p l a y e d as a r e s u l t of a s i g n a l 
f a u l t . A c o n t r i b u t o r y f a c t o r was t h a t , due to a 
f a u l t i n the t i m i n g r e l a y , the y e l l o w marker 
l i g h t had appeared before the t r a i n had come to 
a haX^, so the d r i v e r had not stopped a t the 
s i g n a l . 
I n h i a r e p o r t on the 1 9 6 2 a c c i d e n t . Col.Reed 
ex p r e s s e d h i s m i s g i v i n g s about the unconvention­
a l nature of the s i g n a l l i n g on the dc l i n e s , and 
recoimended t h a t the system be a l t e r e d so t h a t a 
y e l l o w marker l i g h t would not appear a t a r e d 
s i g n a l u n t i l one minute a f t e r the d r i v e r had 
stopped and depressed a plunger, which waa to be 
p r o v i d e d on the a i g n a l post. 
I t would appear t h a t B r i t i s h R a i l w a y s subse­
q u e n t l y saw f i t not to f o l l o w t h i s recommen­
d a t i o n . Had they done so, the course of events 
at K e n s a l Green would v e r y probably have been 
d i f f e r e n t , and BR'a o m i s s i o n i s to be d e p r e c i a ­
t e d . 
T u r n i n g now to the K e n s a l G r e e n , c o l l i s i o n , my 
f i r s t comment concerns the W i l l e s d e n signalman's 
unorthodox a c t i o n i n s e t t i n g back Bakerloo t r a i n 
2 1 5 . As lie h i m s e l f i m p l i c i t l y admitted a t the 
enquiiry, t h i s was an e r r o r of judgement: w i t h 
h i n d s i g h t i t would have been q u i c k e r and l e s s 
d i s r u p t i v e to send the t r a i n on. However, the 
manoeuvre should not have been a dangerous one 
aa t h e r e should have been adequate p r o t e c t i o n 
f o r the f o l l o w i n g t r a i n s . The signalman's a c t i o n 
t h e r e f o r e , waa not a d i r e c t cause of the c o l l i s ­
i o n and I do not t h i n k he should be blamed f o r 
the a c c i d e n t . 
N e i t h e r do I b e l i e v e t h a t brake f a i l u r e p l a y e d 
any p a r t i n the a c c i d e n t . Although the LMR 
d r i v e r s a i d h i s dynamic brake was slow i n coming 
on, no d e f e c t was found i n i t , and from the 
t e c h n i c a l evidence i t would appear t h a t i t does 
not operate u n t i l a f t e r the a i r brake comes on. 
I n the c i r c u m s t a n c e s i t would have been only 
n a t u r a l f o r the d r i v e r , w i t h a c o l l i s i o n immin­
ent, to have dropped the deadman's handle before 
the dynamic brake had had a chance to operate, 
i n order to beat a h a s t y r e t r e a t from h i a cab. 
Once the deadman'a v a l v e had been operated, the 
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dynamic brake would have been cut out. From the 
p o s i t i o n of the camshafts, i t would appear t h a t 
t h i s happened w i t h i n two or t h r e e seconds of the 
brake handle being put i n t o s t e p 3 . The d r i v e r 
cannot be c r i t i c i s e d f o r not making an emergency 
brake a p p l i c a t i o n , s i n c e t h i s would not have 
stopped h i s t r a i n any sooner. I t seems f a i r l y 
c l e a r , however, t h a t he was not e x p e c t i n g to 
f i n d a t r a i n ahead, and t h a t he was not d r i v i n g 
w i t h the c a u t i o n and v i g i l a n c e which the r u l e s 
demand t h a t d r i v e r s e x e r c i s e when p a s s i n g a s i g ­
n a l a t danger on the y e l l o w ( • c a l l i n g - o n ' ) mar­
ker l i g h t . From h i s evidence, i t appears l i k e l y 
t h a t the d r i v e r was l o o k i n g out f o r s i g n a l K G 6 
j u s t before the c o l l i s i o n o c c u r r e d . 
I n t h i s c a s e , because of the g r e a t e r h e i g h t of 
LMR t r a i n s , and the h e i g h t of the s i g n a l s , i t 
seems l i k e l y t h a t the r o o f of the Bakerloo t r a i n 
would have been below the d r i v e r ' s l i n e of s i g h t 
( a s was the c a s e i n the 1 9 ^ 2 c o l l i s i o n ) and the 
d r i v e r might t h e r e f o r e have - l i t e r a l l y - o v e r ­
looked the Bakerloo t r a i n f o r a few v i t a l s e c ­
onds before n o t i c i n g i t . ( I am not aware i f any 
s i g h t i n g t e s t s have been c a r r i e d out which would 
c o n f i r m t h i s , or i f any b r a k i n g t e s t s have been 
done to t r y and e s t a b l i s h the speed of the LMH 
t r a i n or the p o i n t a t which the brakes were 
a p p l i e d ) . 
T h e r e f o r e , the q u e s t i o n which remains i s , why 
was the d r i v e r proceeding i n t h i s manner ? There 
seem to be t h r e e p o s s i b i l i t i e s : 
( 1 ) The d r i v e r had r e c e i v e d a main y e l l o w a s p e c t 

at s i g n a l K G 8 ; 

( 2 ) The d r i v e r passed s i g n a l K G 8 w h i l e i t was 
showing a y e l l o w marker l i g h t , but mistaken­
l y thought he had r e c e i v e d a main y e l l o w 
a s p e c t ; o r 

( 5 ) The d r i v e r passed K 6 8 w h i l e i t was showing a 
y e l l o w marker l i g h t but, b e l i e v i n g h i s road 
was c l e a r a t l e a s t up to s i g n a l K G 6 , drove 
too f a s t and d i d not keep a proper lookout 
f o r any o b s t r u c t i o n ahead, as the R u l e s 
demand. 

The f i r s t p o s s i b i l i t y would mean t h a t t h e r e was 
a s i g n a l f a u l t and the d r i v e r ' s evidence to the 
e n q u i r y was c o r r e c t . The second p o s s i b i l i t y 
would imply t h a t h i s evidence, although g i v e n 
h o n e s t l y , was mistaken, and the t h i r d p o s s i b i l ­
i t y would imply t h a t he was l y i n g . L e t us con­
s i d e r t h e s e I n t u r n . 
1 . The d r i v e r of Bakerloo t r a i n 2 0 1 made no men­
t i o n of a i g n a l K G 8 being r e d , or of p a s s i n g i t 
at danger a f t e r the y e l l o w marker l i g h t had come 
on. T h i s s i g n a l should not have d i s p l a y e d a main 
y e l l o w a s p e c t w h i l e the BR t r a i n ahead waa 
s t a n d i n g a t K G 4 i n K e n s a l Green t u n n e l . Thus, 
t h i s d r i v e r ' s evidence would appear to i n d i c a t e 
t h a t t h e r e was something wrong w i t h the s i g n a l . 
However, h i s guard s t a t e d t h a t the t r a i n had 
stopped a t K G 8 which was showing a r e d a a p e c t , 
and then proceeded a t a slower speed than u s u a l . 
T h i s would seem to imply t h a t t r a i n 2 0 1 passed 
s i g n a l K G 8 on a y e l l o w marker l i g h t , and I can 
only surmise t h a t the d r i v e r had f o r g o t t e n about 
t h i s as a r e s u l t o f the bang on h i s head t h a t he 
r e c e i v e d s h o r t l y a f t e r w a r d s . A f t e r the a c c i d e n t 
the s i g n a l waa, by a l l a c c o u n t s , t e s t e d v e r y 
thoroughly, and nothing was found t h a t c o u l d 
have caused the a l l e g e d f a u l t . 
2 . I t i s i n t e r e s t i n g to note t h a t the P r i n c i p a l 
T e c h n i c i a n from Birmingham s t a t e d i n h i s e v i ­
dence t h a t the y e l l o w marker l i g h t of K G 8 was 
not of the m i n i a t u r e type. I f he could make t h i s 
mistake then i t i s a l s o p o s s i b l e t h a t the IMH 
d r i v e r could have mistaken t h i s l i g h t f o r the 
main a s p e c t , e a p e c i a l l y i f he had been l o o k i n g 

away from the s i g n a l and then glanced q u i c k l y 
back a t i t to see i f i t had y e t c l e a r e d . I n 
these c i r c u m s t a n c e s he might have f a i l e d t o 
r e g i s t e r the p o s i t i o n of the y e l l o w l i g h t he 
saw, which would have t o l d him he was l o o k i n g at 
a marker l i g h t and not a main a s p e c t . 
3 . From the L M R d r i v e r ' s evidence, i t would 
appear t h a t s i g n a l K G 8 i s one of o n l y t h r e e on 
the Vfatford l i n e where a y e l l o w marker l i g h t can 
i l l u m i n a t e without the l i n e ahead being c l e a r as 
f a r as the next ( s t o p or r e p e a t e r ) s i g n a l . T h i s 
u n u s u a l s i t u a t i o n arose as a r e s u l t of the temp­
o r a r y w i t h d r awal of R K G 6 . I f the d r i v e r had, 
t e m p o r a r i l y , f o r g o t t e n or overlooked t h i s f a c t 
then he would have b e l i e v e d the road to be c l e a r 
ahead as f a r as s i g n a l K G 6 , a d i s t a n c e of 6 8 0 
y a r d s - much longer than the average s p a c i n g be­
tween s i g n a l s . I n these c i r c u m s t a n c e s , i t would 
have been v e r y easy f o r him to d r i v e too f a s t to 
be a b l e to stop i n the l i m i t e d d i s t a n c e he c o u l d 
aee ahead round the b l i n d bend. 

I do not t h i n k t h a t , on the evidence g i v e n a t 
the e n q u i r y , any of t h e s e t h r e e a l t e r n a t i v e 
p o s s i b i l i t i e s can be r u l e d out, or accepted, 
w i t h any degree of c e r t a i n t y . However, 1 f e e l 
t h a t an i n t e r m i t t e n t and u n t r a c e a b l e e l e c t r i c a l 
f a u l t i s l e s s l i k e l y to have caused the a c c i d e n t 
than human e r r o r . I a l s o f i n d i t s u s p i c i o u s t h a t 
the d r i v e r of the L M R t r a i n i n t h i s i n s t a n c e 
unaccountably w a i t e d an e x t r a 3 0 seconds a f t e r 
the y e l l o w marker l i g h t appeared before he moved 
o f f , but had never done t h i a b e f o r e . ( I t has 
been c o n j e c t u r e d t h a t the d r i v e r was c h e c k i n g 
h i s pay packet, but t h i s , of c o u r s e , i s pure 
s p e c u l a t i o n ) . 
These c o n s i d e r a t i o n s l e a d me to f e e l t h a t , of 
the t h r e e e x p l a n a t i o n s o u t l i n e d above, the f i r s t 
i s the l e a s t l i k e l y , and the second i s l e s s 
l i k e l y than the t h i r d . A f t e r a l l , e x c e s s i v e 
speed under 'stop and proceed' c o n d i t i o n s has 
caused q u i t e a few a c c i d e n t s i n the p a s t , and i t 
seems a b i t u n l i k e l y t h a t an e x p e r i e n c e d d r i v e r 
c o u l d make a mistake about a s i g n a l a s p e c t , even 
a t a q u i c k g l a n c e . 
Although I f e e l t h a t t h i s a c c i d e n t waa probably 
caused by d r i v e r e r r o r , I t h i n k t h a t shortcom­
i n g s i n the s i g n a l l i n g system were a major con­
t r i b u t o r y f ac t o r . 
A s i g n a l l i n g system must, of c o u r s e , be ' f a i l ­
s a f e ' , i . e . i t must be designed so t h a t no 
c o n c e i v a b l e f a i l u r e , or combination of f a i l u r e s , 
c o u l d ever r e s u l t i n a t r a i n being g i v e n a f a l s e 
'proceed' i n d i c a t i o n . But t h i a alone i s not 
enough. The s i g n a l l i n g system must a l s o be r e ­
l i a b l e i f i t i s to be s a f e i n o p e r a t i o n . 
Frequent s i g n a l f a i l u r e s w i l l tend to breed 
contempt among t r a i n d r i v e r s , whose n a t u r a l 
tendency, on f i n d i n g a s i g n a l remaining a t dan­
ger, w i l l be to assume t h a t i t has f a i l e d , and 
to i gnore the p o s s i b i l i t y of t h e r e being a t r a i n 
ahead. 
S e v e r a l of the w i t n e s s e s r e f e r f c r e d to the s h o r t ­
comings of the s i g n a l l i n g equipment i n use on 
the dc l i n e s , and i t seems q u i t e ^ - c l e a r t h a t d r i ­
v e r s have l i t t l e c o n f i d e n c e i n i t s , r e l i a b i l i t y . 
I s h are t h e i r m i s t r u s t , and f i n d i t - d i s t u r b i n g 
t h a t t h e r e should be room f o r doubt as to 
whether s i g n a l K G 8 d i d i n f a c t d i s p l a y a main 
y e l l o w a s p e c t . I t should a l s o be borne i n mind 
t h a t the o r i g i n a l d e l a y to the s e r v i c e , which 
cauaed t r a i n s to 'block back', was cauaed by a 
f a u l t y t r a i n d e s c r i b e r . 
Even i f the equipment were more r e l i a b l e , I 
t h i n k t h a t the d e s i g n of the s i g n a l l i n g i n s t a l l ­
a t i o n i s open to s e v e r e c r i t i c i s m . On the dc 



' . ^ ' i a t t h e t i O f ; o f ti>.-. c c c i t o a t , u T - O I I J - ; -
l i c h t c o u l d h E v c had no les.^ than fotir aepar&te 
ci e a n l n s s . 
The normal aeaning oi" a y e l l o w l i g h t , i f i t i a a 
r a a i n a s p e c t , i s t h a t the l i n o i s c l e a r to t h e 
next s i g n a l , which i a a t r e d . Eut i n t h e c a s e of 
K G 8 , the y e l l o w main aapect o n l y t o l d the d r i v e r 
th£.t the l i n e was c l e a r tt* the n e x t s i g r a l , 
w h i c h c o u l d h a v e been shotting any a a p e c t . T h i s 
orransement was u n d e s i r a b l e , I f a e l ^ because 
d r i v e r s would q u i c k l y h a v a become f j a i l i a r w i t h 
i t , and any 'warning' m o a a a g e the y^XXoxi l i g h t 
fiiight liavo conveyed would soon l i a v a t e n d e d to 
becoma devalued, s i n c e t h e n e x t a i g n a l would 
normally have been found a t c-^eou. 

Tl-.irdly, a y e l l o w l i g h t ( i f i t i s a marker 
l i g h t ) would normally mean 'proceed a t c a u t i o n 
fpeed; the l i n e i s c l e a r as f a r as tho n e s t 
s i g n a l ' . However, i n a few c a s e s ( i n c l u d i J i s t h i s 
one) i t T^'ould o n l y have noant 'pr-ocooC c t 
t i o n speed; t h e l i n e i s c l e a r f o r p a r i c f the 
-.iray to the n e x t s i g n a l , but not n e c e s e a r i i y f o r 
the remainder'. 
I t cannot be r i g h t t h a t tho sctne c o l o u r oi" l i f ^ ' v 

f o u r d i f f i s r c n t j i o a n i n s s . Such a s i t u a t i o n i a 
o u r e l y c & l c u l a t e d to caune c o n f u s i o n . 
The non-standard natxire of the &i Xini a i ^ n a l i -
i n s cannot be an advantage, c i t h e r - the P r i n ­
c i p a l T e c h n i c i a n , who v/as s e n t f r o a B ' r E i n ^ h a : ; 
to t e s t and exenina t h e equipment, a d ^ i i l t e d t h a t 
!ia not v e r y f R r a i l i f r - w i t h the do l.ins s i c -
n a l l i n s . And K e t u a l Grsan wes e. r j i i r t l u u l a r l y 
U i i c s u a l l o c a t i o n , ex '3ti f o r a uon-stan:!ai.'rt s y s -

I n s h o r t , the c i g r i a l l i n s on tho dc l i . i o o 
o j c o l a t e , c o n f u s i n g , U E.roli4.blo, a n d R - M I -
E t a n d s r d . 1" aci g l a d t h a t , ^ »vc : : to:fore tlie c c ~ l -
dont, B r i t i s h R a x l r i c o g . i i s e d t h a t i t i s h * - ^ 
t i U 3 i t i s r e p l a c e d , a n d t h c t t h o y a r s i t a k i n g 
ftction a c c o r d i n s l y . 
CopTKunication d i f f i c u l t i e s aee^:: to a r ' . s s n f t c r 
e v e r y a c c i d e n t i n v o l v i n g Urdertrour.d '-.raina, a n l 
t h i s c a s e was no e x c e p t i o n . The B a k e r l c o t r s i n 
d i i v c r made a nuaber of f r u i t l e s s e f f o r t s to 
c o n t a c t h i s c o n t r o l l e r or. Vae t r - t i n r a d i o , b y t 

t h i s l!5 - ' c t designed t o i-rorl; on tho i i i - e beyond 
Queen«! Park, ar.d the t r a i n was not f a r enough 
south to bo w i t h i n t r a n s m i s s i o n range. I n the 
event, the communication d i f f i c u l t i e s do not 
appear to have caused a major problem, s i n c e the 
d r i v e r of tho L̂ :R t r a i n was a b l e to get a moss— 
age through to W i l l e s d e n Power Box, and arrange 
f o r t r a c t i o n c t i r r e n t to be c u t o f f . 

T h i s waa j u s t aa w e l l , s i n c e the s h o r t c i r c u i t ­
i n g d e v i c e s c a r r i e d on tha t r a i n s d i d not appear 
to do t h e i r job v e r y w e l l . I t i s e s s e n t i a l t h a t 
t r a i n crews have tho means of discharginfe-
t r a o t i c n c u r r a n t q u i c k l y i n an emergency, and I 
t r u s t t h a t BU a r e t a k i n g lirgent s t e p s to ensure 
t h a t tly.o i a o J a t i n g d e v i c e s c a r r i e d on t r a i n s 
using; t h e s e l i i a e a • j T l l l operate the c i r c u i t 
b r e a k e r s and c u t o f f tho c u r r e n t . 
I t i f i v a r y f o r t u n ^ t o f h f l t the guard of the 
3ni;ei-loo t r a i n d i e h i n duty and checked h i s 
t a i l l i g h t i i j c - j t whec i d i d . I f he had been 
a t h i s p o s i t i o n a t t l a t i u e of the impact, then 
he would alirioct co.-.-tainly have been k i l l e d o r 
s a r i o u s l y i n j u r o r t . l i k e w i s e i t i s f o r t u n a t e 
t h a t t i v i Ba!;orloo t r i i u war l i g h t l y loaded, and * 
tUat tho. few paa'^v.rxii-^—u •who were c n board e s ­
caped t'.i; e e r i o u s I t . j u r i e s whiclj might have been 
orspactou, .''•iv^n tha e x t e n t of the daaage to t h a t 
t r a i n ' s r o l l i n g i^tosti. 
a c c a i i f a of t h e i r c i T i e r i n g b u f f e r h e i g h t s , a 
c o l l l c i c a fcatw^c.i r Dr.kerloo and an LMR t r a i n , 
avv3;i a t « cornpci nt-.voly low speed, i s i i J i e l y to 
ha-'s f e r I ' o i - a •jo-'-k'^^xf. consequences than a 
n i ! 3 l l a r - 3 r - . a 8 i l c o l l i s i o n between two t r a i r k S o f 
• ' . ; L i sr . f i s t y j v e . r'-c t h i s r e a s o n i t i s e s p e c i a l l y 
impori-eirt t t;at a J l p o s s i b l e measiires be t n l j c n to 
prnvent c o l l l s i o r . s on the dc l i n e s . 
F o r ad_qv:vts a f . f a t y i n 'atoo and proceed' s i t u ­
a t i o n s e ^nalli-.a.- syatom i s needed which t f i l l 
e acure f i r a t i y , t h a t a t r a i n which p a s s e s a 
s i s n c i at CsT.-fs-T 1.3 h a l t e d , thus a l e r t i n g the 
d r i v e r , t\nC secondly, t h a t a v e r y r e s t r i c t e d 
s p e e d i s a n f o r c e d t h ' i r o a f t e r w h i l e the l i n e 
ahead i s m t proved to b a c l e a r . I hope t h a t thr. 
nc.-.T s i s n a i l i n a i n s t a l l a t i o n w i l l s a t i s f y those 
c r i t e r i a r/h .a i t i s com-jissioned i n the s p r i n s 
of 1 9 3 8 . 
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