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SKETCH SHOWING PART OF THE LAYOUT AT WATERLOO
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MINISTRY OF TRANSPORT,
S5t. CHRISTOPHER HOUSE.
SOUTHWARK STREET,
Lonpon, S.E. L.

31st October, 1961,

Sim,

I have the honour to report, for the information of the Minister of Transport, in accordance with
the Order dated 13th April, 1961, the result of my Inquiry into the collision between an electric passenger
train and an engine, which occurred at 5.26 p.m.. on 11th April. 1961, at Waterloo, in the Southern
Region, British Ratlways.

The 4.38 p.m. 8-coach multiple unijt electric passenger train from Effingham Junction to Waterloo
{via Epsom) was approaching Waterloo on the Up Main Local ling, It was lo be stopped at the outer
home signal (a colour light), which was at Red, for the engine to pass in the Down direction from the
Down Main Through line across the Up Main Local line to the Down Main Local line. en route to the
Motive Power Depot. The clectric train, however, failed (o stop at the signal and collided head on with
the engine on the crossover which had been reversed for the latter, at a point aboul 195 yards beyond
the signal, At the time of the collision the electric train was travelling at 20-25 miles per hour and the
engine al abont 12 m.p.h. The engine was running tender leading and ils driver only became aware of
the clectric train at the last moment, and was unable to slacken speed.

As a result of the collision the motorman’s cab of the ¢lectric train was wrecked and the rear end
of the leading coach was telescoped into the front end of the second coach for a distance of about six
feet. Five other coaches sustained relatively minor damage. The tender of the engine was derailed and
severely damaged. I regret to report that the motorman of the electric train, R. E. Charles, of Effingham
Junction, was killed. There were about 100 passcngers in the train and 14 of them, including two rail-
waymen, received slight injuries. Twelve were taken to St. Thomas' Hospital and were discharged after
treatment, and two were given first aid at the Medical Centre at the station.

The emergeney services responded to urgent calls for assistance with commendable promptitude and
the first fire appliance arrived within 5 minutes of the accident and the first ambufance 11 minutes Jater.
All the passengers requiring hospital treatment had left the site by 6.10 p.m. A doctor, nurs¢ and priest
also arrived promptly. A local firm provided a mobile erane which was used Lo transfer them from the
road to the railway which, at the site of the accident, is on a viaduct. The remainder of the passengers,
together with those from a train on the Down Main Local line. which had just lcft Walerloo and a train
on the Up Main Local line which was following the 4,38 p.m. from Effingham Junction, both of which
had been stopped at signals, were detrained and conducted along the lines to Waterloo South Sidings and
Vauxhall respectively. The current had not however been removed from the Down Main Local line at
that time.

The accident blocked three of the cight lines on the approach to Waterloo and it necessitated the
removal of the traction current from platforms No. 1-7. This resulied in heavy delays and a widespread
disruption of the evening peak scrvices. Passcngers were diverted to allernative services on the Windsor
lines which remained in operation, and they were alsc advised to travel on trains from London Bridge
or Victoria, or by London Transport Executive routes.

A breakdown crane was ordered without delay and the wreckage was removed and the lincs were
restored for normal traffic working by 5.45 a.m. on the following morning.

The weather was finc and clear,

The accident was similar in some respects to one which occurred at Waterloo on 3rd June, 196G, |
held an Inquiry into that accident and presented a report dated 30th Scptember. 1960.

DESCRIPTION

The Passenger Train

t. The electric train comprised two 4-coach units, cach of which had two motor coaches with two
trailers between them, The coaches in each unit were “light coupled” with centre buffers and the units
were screw-coupled together, the headstocks of the mator coaches having side buffers, The weight of the
train was 274 tons and its length was 172 yards. It was equipped with the standard Westinghouse air
brake. The coaches in the leading and rear unit were built in 1949 and 1946 respectively, and were of “all

steel” construction.
The Engine

2, The engine was of the modified West Country Class, with 4-6-2 wheel arrangement and a six-wheeled
tender. It weighed 133 tons in working order and was driven from the left hand side.
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The Site

3. Waterloo is the London Terminus of the Western Section of the Southern Region and it has 21 plat-
forms. Between Waterloo and Vauxhall Station, approximately one mile to the South, there are four Up
and four Down lines. From West to East thcy are the Up Windsor, Down Windsor Through, Down
Windsor Local, Up Main Relief, Up Main Through(U.M.T.), Down Main Through (ID.M.T.), Up Main
Local {UM.L.), and Down Main Local (D.M.L.). For the sake of simplicity the above initials will be
used in this report. Leaving Vauxhall the Up lincs take a slight curve to the right. followed by a long
curve o the right, which in turn is followed by a long left hunded compound curve of casy radii which
extends to the outer home signals. Details of the layout and of the position of the signals concerned are
given in the sketch opposite page 3. The gradients are of no account.

The Signalling Equipnici

4. The linecs between Waterloo and Vauxhall are fully track circuited and the signals are 3-aspect
multiple-lens colour lights. The signals and the electrically operated points are controlled from an elec-
trically interlocked frame with 309 miniaturc levers, 272 of which arc working levers, situated on the
upper floor of the two-storey signal box at Waterfoo; the relay room, battery room, transformers, rectifiers,
etc., and the linemen’s rooms are on the ground floor. The signalling installation was brought into use in
1936. The position of the box is shown on the sketch.

5. The framc in the signal box is arranged to form three sides of a rectangle. There arc four illumi-
nated diagrams each covering all the tracks between Vauxhall {inclusive) and Waterloo; one diagram is
above each short side section and two are above the long central section of the frame¢. The occupa-
tion of a track circnit is indicated by the illumination of two red lights on the diagrams, All the
aspects of signals are repeated above the levers in Lhc frame except that, when a signal is controlled
by more than two levers, thc repeater lights are provided only above the two end levers. There is
an indicator light with the letter “F"" abovc each signal lever; when illuminated it indicates that the route
is correctly sct and locked and that all the detection circuits are made, and that, consequently, the lever
is free to be reversed. When the lever has been reversed and the aspect of the signal bas clearcd, another
light above the lever becomes illuminated and indicates the route which has been set up, There are also
two indicator lights above each lever controlling points in a running line, with the letter “N* (normal) in
one and “R" (reverse) in the other. When illuminated they indicate the position of the points and also
that the detection circuit is made.

6. There are no block instruments and trains arc described between Waterloo signal box and Loco
Junction signal box, which is just under 2 miles distant, The frame is operated normally by four signal-
men per shift and in addition there is a Yard Inspeclor, who is in charge: there are also two booking lads.
Signal linemen are on duty throughout the 24 hours.

7. Except for signal No. 77/83 on thc U.M.T., which has a position light junction route indicator, all
the running signals that lcad to more than one route are equipped with muitiple lamp theatre type route
indicators. Each is worked by more than one lever. the number of levers depending on the number of
routes to which the signal leads. For instance, signal No. 17-20, the outer home on the U.M.L. which
the electric train passed at Danger, leads to all four Up lines and it is worked by either lever No. 17, 18,
19 or 20; for a movement along the U.M.L. it is worked by lever 17. The signals on thc U.M.L. between
Vauxhall and tho outer home arc Nos. WA3 and WA, and they are worked automatically by the track
circuits. They also have 3 aspects but the aspect of No. WA3 is normally green and that of No. WAL
which is in effect the distant signal, is yellow when signal No. 17-20 is at Red.

8. The other signals refecred to in this report are: —
No. 21-29, the inner home signal on the UM.L.
No. 79-81, the outer home signal on the UM.T.

No. 153-156, the advanced starter on the D.M.T: it leads to all four Down lines: for a movement Lo
the D.M.L. it is worked by lever No. 153,

No. 53-54, the advanced starter an the D.M.L.

No. 174-175, the starter from No. 10 platform: it leads to signal 153-156 on the D.M.T. {lever No.
174) and to the Down Windsor Lccal line (lever No. 175): this signal is not shown on
the sketch.

9. Each signal is sited just to the left of the line to which it refers and the route indicator, where pro-
vided, is to the left of the signal. On account of the curvature, the siting of some of the signals is diffi-
cult and the view of them is restricted. From Lhe cab of an eleetric train on the U.M.L. signal No. WA
comes into view at a distance of about 320 yards and signal No. 17-20 can first be seen at a distance of
about 300 yards under a gantry carrying Down signals. Signal No. 17-20 can be scen by the guard
through the rear brake van periscope at a distance of about 250 yards.

10. On account of the comparatively slow speed of trains approaching and leaving Waterloo, the over-
laps beyond signals are short. The overlap track circuit (FP) extends for 86 yards beyond signal
No. 17-20, The same track circuit starts 322 yards on the approach side of the signal as an approach
locking track circuit. Track circuit FR approach locks signal No. 21-29 and extends for 68 yards beyond
it as an overlap.
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The Signal Controls

It. As with mechanical interlocking, the electrical interlocking prevents the levers of signals controlling
conflicting routes from being reversed at the same time. The electrical locks and contacts are on shafts
which arc connecled physically to the levers; they are located behind the frame and are enclosed by steel
panels which are kept locked.

12.  The track circuits excrcise the usual controls on the signals and points. They ensure that the aspect
of a signat is held at Red by the occupation of any track circuit in the route which the signal controls up
to and including the overlap track circuit beyond the next signal ahcad. The track circuits also appreach
lock and back-lock signals, and lock points in the route of a train. When a route is sel up and the signal
for that roulc is cleared, and when the approach locking track circuit is occupied by the train, the signal
lever is back-locked. As mentioned in paragraph 10 the approach locking track circuit for signal No. 17-
20 is FP. The back-locking of lever No. 17 is relcased when the train passes off that track circuit, but the
occupation of the track circuit ahead (FQ) then dircctly locks all facing and trailing points which lie on
it in either the normal or reverse positions, according to the way in which they are set, and it therefore
locks crossovers No. 4 and 73.

3. There are no releascs for the track circuit locks. A lineman must be called and he must unlock the
back of the frame and remove a panel to get access to the electric locks. He can then frec a track circuit
lock on a lever by the simple motion of lifting the lock, In order, however, to release the lever interlock-
ing he must first break a seal; this is an cxtremcly infrequent occurrence and needs to be done only during
alterations to the interlocking or in the cvent of a fracture of a lock. All releases given by linemen are
required to be noted in a special register and the entry must be signed by the lineman concerned and by
the person at the time in charge in the box.

RBPORT aND EVIDENCE

14. The engine that was involved in the collision had worked the 1.25 p.m. train from Weymouth into
No. 14 platform at Waterloo. It was then shunted into No. 10 platform from where it was to be sent to
the Motive Power Depot at Nine Elms. Signal No. 174-175 was cleared for it to proceed to signal No.
153-156 on the Down Main Through (D.M.T.) line. from where it was to be crossed over the Up Main
Local (U.M.L)) to the Down Main Local (D.M.L.) line through crossovers No. 73 and 4. (Thesc cross-
overs and the other connections in that area are known as tbe West Crossings). The route had been set
and signal No. 153-156 had been cleared for the engine.

15. The passenger train arrived at and left Wimbledon (7 m. South of Waterloo) on time, but after
starting from there it was again brought to a stand by an emergency brake application by the guard
because of a suspected open door. It left again about 3 minutes late. Because it was running late, the
signalman at Loco Junction allowed an cngine to go ahead of it on the UM.L. line to Waterloo. The
train passed signal No. 17-20 which was at Red, burst open points No. 4 and, turning feft handed on to
crossover No. 73, collided head on with the engine sbout half way along the fead of the crossover.

Fvidence of Trainnen of Electric Train and Engine

16. Guard C. L. Bolon was in charge of the electric passenger trainn.  He had worked as a guard for
ncarly seven ycars and knew the line well. He said that there had been nothing unusual about the running
of the train and that Motorman Charles had had no difficulty in slopping it at stations. When Bolton
had made thc emergency brake application at Wimbledon, the train had stopped at once. From
Wimbledon the sigmals were green and Charles made up a little of the lost tim¢ but as the train
approached Vauxhall he reduced the speed and the train passed through that station fairly slowly. He
then increased the speed of the Lraiu which remained constant at, Bolton estimated, 20-25 m.p.h. up to
the time of the collision. He said that it was the speed at which motormen usually ran when aspect after
aspect was ycllow. He was definite that there had been no rapid acceleration such as was normal when,
after running on ycHow aspects, a motorman saw a signal at Green. Bolton said that he assumed that
signal No. WA3 was at Yellow for the train, but that he did not see it until the front of the train had
passed the signal and had replaced it to Red. He observed neither signal No. WA nor No. 17-20 and he
excused himself for not doing so by saying that he was making entries in his journal. Bolton said that he
had not felt any brake application immediately before the collision neither had he heard the motorman

sound the train whistle.

17. After the accident Bolton got down on the nearside and walked up to the front of the train. After
passing round the engine he met the fireman who had just returned from telephoning to the signal box.
Bolton then rcturned along the offside of the train reassuring the passengers that they were in no danger
and he met another guard, W. S. Buchan, who was travelling as a passenger and who went back to pro-
tect the train. Bolton said that when the train stopped its rear cnd was just beyond signal No. 17-20.

18. Bolton said that he lived in the same village as Motorman Charles and knew him well. He thought
that Charles was a fit man and said that he appeared to be quitec normal when he saw him at Effingham
beforc the train started. He was not aware that Charles had any worries or troubles at home.

19. Guard Buchan, who was travelling as a passenger, had joined the train at a station called Lwell
West on the country side of Wimbledon and he said that as the train ran into his station he saw that the
motorman was alone in the driving cab. Buchan sat towards the rear end of the leading coach in which
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there were 10 or 11 other passengers. He was reading and did not notice anything about the run until
the collision occurred. Nor did he remcmber having fclt any severe braking immediately before the
impact or having heard the sound of the train whistle, Afterwards, he went back and protected the train
and he assisted in dctraining the passengers from another train that was standing at signal No. WA1. He
did not notice the aspects of any signals.

20. Driver F. C. Strickland was in charge of the engine. He said that it was standing at the starting
signal (No. 174-175) of platform No. 10 when the signal cleared to Yellow with a route indication M. T.
{Main Through). He started the engine and drove it to the D.M.T. and stopped at signal No. 153-156
which was at Red. The signal almost immediately cleared to Green with a route indication M.L. (Main
Local) and he re-started the engine; it was running tender leading and Strickland was therefore on the
right-hand side in the dircction of travel. He opened the regulator, “‘notched up™ to about 30 degrees
cut off and then closed the regulator, and he was coasting at about 12 m.p.h. through the crossover to the
U.M.L. when he saw the electric train ahead and, almosi simuliancously, heard his fireman shout and
alsc heard a whistle which he ook to come from the electric train. The collision followed immediately
and before the brakes which he had applied fully had had time to take cffect.

21, Fireman R. White generally confirmed Driver Strickland’s statement. He said that after starting
from signal No. 153-156 he was keeping a good lookout through the back spectacle glass on the tender
but, on account of the restricted view through that glass, he did not see the electric train until it and the
engine, which was then travelling at about 15 m.p.h., had turned towards each other on the crossover to
the U.M.L. He shouted to the driver who applied the brakes at once but the collision occurred almost
immediately. He said that he heard the whistle of an electric train just before the impact.

22, After the collision White turned on the injector of the engine and then went to a telephone some
70 yards away and spoke to somcone in the signal box. He told him that the engine was *‘off the road”
and that the D.M.L., UM.L. and D.M.T. lines were blocked, but he did not think that he had mentioned
that the engine had collided with an electric train,

Evidence of Signalmen and Station Staff. Waterloo

23. The signalmen and the other persons on duty in the Waterloo and Loco Junction signal boxes and
at Waterloo station, who were concerned in the accident, were: —

J. R. Edwards Signalinan, Waterloo Signal Box.

F. Jerrum Signalman, Waterloo Signal Box.

F. C. Cammell Yard Inspector, Waterloo Signal Box.

A. J. M. Hudson Porter, Acting Signal Lad, Waterloo Signal Box.
Mr. R. A. Brndger Senior Assistant Station Master, Waterloo.

R. T. Duckett Signalman, Loco Junction Signal Box.

24, The times of the movenents of the train and the enging involved in this accident and of certain
other movements which were relevant to the case, as recorded in the Waterloo Train Register Sheets,
were as follows: —

Arrived I
Described ;;:5::::1
Line Train E‘;ﬁ outer Due |Arrived ”%{? T Remarks
Junction h_o e
signal
B No. 17-20
Up Main
Local Engine 5.19 5.23 — 5.26 9 (for the
5.39 p.m.
Down
Salisbury)
4.38 p.m.
Effingham 522 5.26 522 — — Obstruction
5 Danger sent
| at 5.29
4.56 p.m.
" Teddington | 5.25 — 5.29 — — (Stopped at
WAL
~Up Main 429 p.m. ’
Through Guildford 5.20 5.21% 5.24 5.23 5 —
515 pn |
- E.CS. §.22 P 523 5.26 5.27 7 —
|
520 p.m. | ;
" E.CS. 525 | 5.27* | 5.29 530 10 ——

* Passing time ut Vauxhall
6



1 Advance
Depurture starter
. | , Plutform Rung and overlap Remarks
Line Train No. ous ready described to track e
FLoco Junction circuit
cleared
Down Main | 5.20 pm. ||
Local Teddington 3 5.21 522 5.23 —
5.26 p.m.
Horsham 1 5.25 5.26 — (Stopped at
signal No,
53-54)
5.30 p.m.
Shepperton 3 Error
” Engine 10 Through to Local at 525 p.m.
Down Main | 521 pm. o
Through Portsmouth 7 5.20 5.21 5.22 —

The cntries in the Train Register at Loco Junction generally corresponded with the above entries
but the entry for the 438 p.m. Effingham train had becn omitted. The engine on the D.M. L, was re-
corded as having been described at 5.24 p.m. and there was no record of the 5.26 p.m. Horsham train
having been described at all. '

25. Signalman Edwards had worked in Waterloo signal box for six years; he had come on duty at
2.0 p.m. on the day of the accident and was controlling movements into and out of the platforms on the
Through and Relicf lines. He explained that after the 1.25 p.m. Weymouth train had arrived, its engine
had been shunted from No. 14 10 No. 10 platiorm because a boat train was to be taken in to the former
platform line. The normal arrangement was for the cngine to be sent to the Motive Power Depot
following the 521 p.m. Waterloo to Portsmouth train. Sometimes the engine was sent via the D.M.T.
and the D.M.L. lines and sometimes via the Down Windsor Local line. On that particular occusion it
was to be sent via the D.M.T. and the D.M.L. in order to avoid detaining the boat train. After the
5.2t p.m. Portstnouth train had left and the 4.29 p.m. Guildford train had arrived at 5.23 p.m., Edwards
reversed lever No. 174 for the engine 1o proceed to signal No. 153-156 on the D.M.T. line, and he saw
that the aspect of the signal had changed from Red (o Yellow. He told Jerrum about the engine and
the latter said that he would cross it over to the D.M.L. line between the Up engine and the 4.38 p.m.
Effingham train on the U.M.L. The outgoing engine stopped at signal No. 153-156 for, he thought,
about 2 minutes. After the incoming engine had passed signal No. 17-20 and the West Crossings, and
after Jerrum had set crossovers No. 73 and 4 for the outgoing engin¢, Edwards saw the F light above
lever No. 153 and cleared that signal for the engine to procced to the D.M.L.; he could not remember
whether the aspect of the signal changed w yellow or green.

26. Edwards said that the Up engine which was running ahead of the 4.38 p.m. Effingham train was
taken along the U.M.L. to the inner home signal (No, 21-29) from where it was signalled into No. ¢ plat-
form. He went on to say that there had been no discussion as to whether the outgoing engine should
cross from the D.M.T. to the D.M.L before or after the 4.38 p.m. Effingham train had passed the West
Crossings, and that it was Jerrum’s decision that it should go before that train. Hc added that if the
engine had been detained further at signal No. 153-156 to enable the Effingham train o procced along
the U.M.L. line without being stopped, the 5.27 p.m. Down train to Portsmouth and other trains would
have been dclayed. He stated that it was not his duty to describe the outgoing engine to Loco Junction
and that it was to be described by Jerrum when the engine was crossed to the D.M.L. line,

27. Signalman Jerrum had worked in Waterloo signal box for 25 vears; be had come on duty at 5.0 p.m.
on the day of the accident and was controlling movements on the UM.L. and D.M.L. lines, He said
that he knew that Edwards would start the Down cngine from No. 10 platform after the 4.29 p.m. Guild-
ford train had arrived at 5.23 p.m., and he saw from the track circuit diagram that the engine had arrived
at signal No. 153-156, He said that it was usually crossed to the D.M.L. after the 4.38 p.m. Effingham
had passed on the UM.L. That train was however a few minutes late that day and he saw that it was
approaching signal No. WAL, and so he decided to give preference 1o the engine and to cross it to the
D.M.L. after the Up engine on the UM.L. had cleared the West Crossings. Consequently when he saw
that the Up engine had placed signal No. 17-20 to Red and had cleared track circuit FQ, he replaced
lever No. 17 to normal and pulled the levers No. 73 and 4 for the crossovers. Edwards then cleared signal
No. 153-156 by pulling lever No. 153 and Jerrum described the engine to Loco Junction, at 5.24 p.m.
He realized that the 4.38 p.m. Effingham train would probably be detained momentarily at signal No. 17-
20 and that the 5.26 p.m. Down Horsham train might suffer a slight delay, but he explained that if he had
civen preference 1o the Effingham train, the Horsham train and the 5.27 Down train to Portsmouth would
certainly have been dclayed. 1 questioned Jerrum closely as to whether he might have cleared signal
No. 17-20 for the Up Effingham train and then changed his mind and put it back to Danger in order to
give preference to the engine, and I pointed out to him that only one lever movement by him was neces-
sary o clear the signal for the Up train. Jerrum was definite however that he had replaced the lever of
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signal No. 17-20 after the Up cngine had passed it and that he had not pulled it again for the Effingham
train either intentionally or inadvertently. He was quite adamant on that point.

28, Jerrum stated that, from the track circuit diagram, it scemed that the Down cngine was taking a long
time in crossing the U.M.L. and then he saw that the indication light above No. 4 lever had become ex-
tinguished. He realized that something must be wrong, and he called Yard Inspector Cammell.

29. Mr. Cammell had worked in Waterloo signal box as a signalman for 9 years and as a Yard Inspec-
tor since December, 1952. He confirmed the scquence of events given by Edwards and Jerrum, and he
said that he was able to do so because he always kept a closc watch on the track circuit diagrams and was
thus able to follow all the train movements. He cxplained that there were in general three periods cach
of about six minutes duration in each hour in which paths were available for engines to be sent to the
Motive Power Depot and that one of these was after the departure of the 5.20 p.m. Teddinglon train. He
said that the despatch of the engine {from No. 10 platform via the D.M.T. and D.M.L. lines was a
perfectly normal move and that, if the 4,38 p.m. train from Effingham had been on time, it would have
been allowed to run into the slalion without being stopped and the enpine would have been crossed 1o
the D.M.L. behind it. As however the Effingham train was a few minutes late it was quile in order for
Jerrum to cross the engine in front of it. By doing so he would have detained the Effingham train for
only about 1 minute, but he would have saved delays to several other trains. Mr. Cammell said that therc
had been no discussion as to whether the Down engine should be crossed over the UM.L. ahead of the
Effingham train or behind it, and that it was a norma! practice for the signalman concerned to make such
a decision himsclf. He was absolutely definite that Jerrum had not cleared signal No. 17-20, the repeater
of which he had scen at Red, for the Effingham train, and then changed his mind and replaced it to danger.
He had never known that to be done.

30. Mr, Cammell said that after Jerrum had drawn his attention to the fact that something was wrong.
he saw that the track circuits on the crossover from the D.M.T. to the UM.L. remained occupied and
that the indicator light above lever No. 4 had gone out. He therefore dccided to go to the site and find
out what had happened. but before leaving he telephoned to Mr, Bridger, told him the situation, and
asked him to come to the box. As Mr. Cammell was leaving the box the fireman of the Down enginc
telephoned and said that the engine was *'ofl the road’ but did not say anything about a collision. Mr.
Cammell therefore proceeded to the site and found that the fire brigade had already arrived. Having
asscssed the situation he went to a nearby telephone and spoke to Mr. Bridger in the signal box, asked
for the current to be taken off the Up and Down Main Local Imes, and for assistance to be sent to deal
with the passengers of the Effingham train and the 5.26 p.m. Horsham train which had stopped at signal
No. 53-54. Soon after that a shunter told him that the current was still on the D.M.L. line so he went to
the telephone again and asked for it to be cut off from platforms Nos. | to 7. Mr. Cammel said that
ambulances and medical assistance arrived very soen after the fire brigade.

31. Porter Hudson had acted as “‘signal lad” in Waterloo box for some cleven years and on the day of
the accident he was responsible for the Up and Down main and local lines and the Up relicf line. He said
that he recorded the majority of the times in the Train Register Sheets by watching the track circuit
diagrams and from the describers but he made the entries under the “*Arrive” column by actual obscrva-
tions of the arrival of the tratns. Hudson said that the Down engine was deseribed to Loco Junction box
at 5.24 p.m. and that he recorded it as having moved from the D.M.T. to the D.M.L. line at 5.25 p.m.;
he said that he made that entry in the Register Sheets after he had made the entries for the 5.26 p.m.
Horsham and 5.30 p.m. Shepperton trains, As far as he could remember, the latter train went by a
diffcrent route and consequently he wrote the word “error’” against it. He was certain that the 526 p.m.
Horsham train had been described to Loco Junction when it started from the platform at 5.26 p.m.

32, Mr. Bridger, Senior Assistant Station Master, Waterloo, said that Mr. Cammell rang him at
5.28 p.m. and said that there was some trouble at the West Crossings and that he was going to the site,
and hc asked Mr. Bridger to go to the signal box. Mr. Bridger said that he reached the box at 5.35 p.m;
he had a look round and saw that lever No. 4 was reversed and that the indication light above it was not
iluminated. Mr. Cammell then came on the tclephone and told him the situation. Mr. Bridger immedi-
ately asked what emergency scrvices were required and Mr. Cammecll replied that they had already arrived.
Mr. Bridger went on to say that by that time there must have been about 4,000—6,000 people at the
station and that his main concern was to arrange the running of the trains over the Windsor lines, which
had not been obstructed by the accident. He did not raise the question of the removal of the current when
he spoke to Mr. Cammelt because he knew that Mr. Cammell bad already spoken to a signalman about
it.

33, Signalman Duckett had worked at Loco Junction signal box for two years. He said that normally
the Up cngine for the 5.39 p.m. Salisbury train (see Para. 24) usually followed the 5.38 p.m. Effingham
train, but that on the day of the accident the latter was a few minutes late, so he allowed the engine to
go ahead of it. He was certain that the 4.38 p.m. train had becn described to his box and that he de-
scribed it to Waterloo, and he said that his booking lad, who was responsible for booking trains on all the
lines and was conscquently very busy, must have omitted to make the cntry in the Train Register. Duckett
said that Down cngines are frequently despatched from Waterloo in the six-minute gap after the 5.20 p.m.
Teddington train and that they usually run on the D.M.L. line ahead of the 5.26 p.m. Horsham train. He
agreed that the engine involved in the collision would have checked the latter train that day. Duckett
confirmed that he had reccived the deseription of the Down engine on the D.M.L. line at 5.24 p.m., but
he said that he received no description of the 526 p.m. Horsham train.
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Technical Evidence

34, Technician A. Hallett, who had come on duty at 2.30 p.m., was the senior representative of the
Signal and Telecommunication Department in the Waterloo box. He said he was in the messrcom when
he heard, at 5.28 p.m., that something was wrong at the West Crossings. He and his assistant took tools
and went to the site, arriving there at 5.35 p.m. He stated that he examined the points and found cross-
overs No, 73 and 4 were reversed, hut the points of crossover No. 4, which were trailing for Up move-
ments on the UM.L., had been run through and burst open by the clectric train. He saw that at that
time he could do nothing so be returned to the box and wcent on to the operating floor, He said that he
found levers No. 73 and 4 reversed and locked with no indication light above lever No. 4, levers No. 17-
20 normal and locked and the signal repeater lights at Red. He then went to the site of the accident
apain and examined signal No. 17-20, and saw that its aspect was red.

35. Hallett stated that before the accident neither he nor any of the other technicians had been on the
operating floor of the box since they came on duty. He could not recollect when he bad last given a
back-lock release. He said that during the afterncon he and his mates had cleaned the relay room but
they had not touched any of the relays. No maintenance had been done on the circuits controlling signals
No. 153-156 and 17-20 since the previous week and then no disconnections had been made.

36. Inspector A. Hunt, Signal and Teclecommunication Dcpartment, arrived at Watcrloo at 7.15 p.m.,
and went to the site of the accident. He confirmed the statement made by Hallett about crossovers No.
73 and 4. He then returned to the box and inspected the frame, and he again confirmed Hallett's state-
ment as to the position of the levers. After that he tested various circuits under the supervision of Mr.
D. W, Perry, the Divisional Signal Engincer (Central), Wimbledon. Mr, Hunt stated that Hallett had told
him that during the day of the accident no requests had been made for any attention or maintenance to
be given to the frame or to the controlling ¢ircuits.

37. Mr. Perry arrived at Waterloo signal box at 6.40 p.m. and went to the site of the accident. He also
confirmed Hallett’s slatement about crossovers No. 73 and 4. Then hc returned to the box and made
arrangements for a series of tests to be made. I was present when some of the tests were made and 1
asked for delails of the tcsts and of the results thereof to be recorded. They showed that the insulation
of all individual circuils bad a resistance to earth of not less than 100 mepohms and that the cquivalent
figure for groups of circuits was not less than 50 mepohms.

38. Mr. Perry went on to say that no major re-wiring had been done at Waterloo for the past four years,
The insulation of the cables was tested rcgularly at six-monthly intervals, and if it was found to be dc-
teriorating the cables concerned were renewed. Some outside cables had been renewed, but no re-wiring
inside the relay room had been done. He stated that, as a result of the accident in 1960, tell-tale relays
had been placed on cerlain signal circuits to indicate whether the signals had at any time shown a clear
aspect when the aspect should have been red, and that a bell had been fitted on the operating floor of
the box, which would ring if such an incorrect aspect was given. He said, however, that there had been
no such failures.

39. Mr. M. R. Picrson, Maint¢nance Engincer (Rolling-stock), Chief Mechanical and Electrical Engincer's
Department, Southern Region, was questioned about the testing of the brakes of the elcctric train and he
stated:

“After the accident a preliminary examination was carried out at the site on the scven coaches
to enable the train to be returned to Wimbledon, i.e., on the rear four coaches and the rear three
coaches of the leading unit.

A full brake test was carried out at Durnsford Road, Wimbledon, on the following day.

In all cases there was a brake stroke of 44”. All brake blocks were well within their limits. The
minimum thickness was about 137, which is well within the correct size.

Tests were carried out in connection with the Westinghouse Brake and the dead man’s applica-
tion (from the centre and rear cars) and the application from the guards van, and in all cases the
brake test was satisfactory™.

Mr. Pierson said that, on account of the very extensive damage to the front of the leading coach of
the train, it was not possible 10 test the brakes of that coach. He said also that for the same reason no
reliable cvidence was available as to the position of the controls at the time of the accident.

Other Evidence

40, At my request the motorman of the 5.15 p.m. and the driver of the 5.20 p.m. ¢cmpty coaching
stock trains on the UM.T. line (see Table at Para. 24) werc questioned, but neither of them could give
any information about signal No. 17-20 on thc UM.L. line. The motorman of another Up train stated
that he had spoken to Motorman Charles across the platform at Wimbledon on the afternoon of the
accident and that Charles scemed quite normal.

41, I mentioned in paragraph 29 that Mr. Cammell, the yard inspector in charge of Waterlco Signal
Box, had stated that once a signal had been cleared it was never replaced to Danger while a train was
approaching it, to enable the route ahead to be changed. However, a driver in charge of a train on the
U.M.T. line reported that on 19th April he had seen signal No. 17-20 on the U.M.L. lin¢ at Clear and
had seen it replaced to Red. At my request an investigation was made into the circumstances of that casc
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and it was found that the signal had in fact been cleared for a train and had been replaced 1o Red to
enable an engine movement, similar to the movement of the engine involved in the collision, to be made
ahead of the train instead of behind it. There was no doubt, however, that signal No. 17-20 had been re-
placed 1o Red before the train for which it had been cleared had passed signal No. WA3J, Signal No. WAL
must thercfore have assumed its more restrictive aspect, and changed from green to yellow, well before
it camc into the view of the motorman of the approaching train,

CONCLUSIONS, REMARKS AND RECOMMENDATIONS

42. 1 am satisfied that the brakes of the electric train were working correctly. I am also satisfied that
the signalling equipment at Waterloo was in good order, and that consequently the levers of signal No.
17-20 {the outer home) could not have been reversed when crossover No. 4 was reversed. and the aspect
of the signal could not have been at Clear when its levers werc normal. There is ample evidence that
the crossover was in the reverse position and that its points in the Up Main Local line, which were trail-
ing for movements on that line, had been ‘‘run through™ and burst open by the electric train. As will be
seen later the signal must also have been at Red when it first came into Motorman Charles’ view, and he
must therefore bear the main responsibility for this accident, for driving the electric traip past it.

43, Motorman Charles was 63 years of age. He had had 46 vears’ service, including five years as a
passed fireman, (wo years as a driver and thirtcen yeéars as a motorman. He had been stationed at
Effingham Junction and had worked trains regularly into Waterloo. He had served in H.M. Forces during
both the world wars, His sight was good and, according to Guard Bolton, he was in good health and had
no worri¢s and no troubles at home. His duty that day staried at 4.5 p.m., and was to end at midnight.
He had worked Lhe same duty during the previous day and in fact since 3rd April. when he had returned
from two weeks annual leave. He had a clear record.

44. It is improbablc that Motorman Charles collapsed in the driving cab of the electric train before
passing signal No. 17-20 because, unless he had fallen on to the dead man’s handle, it would have applied
the brake and stopped the train rapidly. Furthermore, both the driver and fireman of the Down engine
hcard the whistle of an electric train just before the accident and as there was no other train necarby, it
must, as they thought, have come from Motorman Charles’ train. Again, the post-moriem examination
indicated that Charles had died from the injuries he sustained in the accident and from no other cause.

45. As I have said, signal No. 17-20 must have been at Red when the 4.38 p.m. Effingham train passed
it. There can also be no doubt that it was al Red when it first came into Motorman Charles” view at a
distance of 300 yards becausc the approach locking track circuit extends for 22 yards on the approach
side of the sighting point. Once that track circuit has been occupicd, the signal lever is back-locked and,
although the aspect can be replaced to Red, the points ahcad of the signal could not have been reversed
for the engine. However, time-distance calculations show that it would have been possible for Charles to
have seen signal No. WAL (the distant) at Green and for it to have remained at Green until he passed it.
if Signalman Jerrum had pulled lever No. 17 after the Up engine ahead of the 4.38 p.m. Effingham train
had passed signal No. 21-29 and cleared track circuit F.R., and had then replaced it before the 4.38 p.nm.
train had occupied the approach locking track circuit (F.P.). Jerrum was, however, most emphatic that
he had not intended to pass the electric train over the West Crossings ahead of the engine and that he had
not pulled lever No. 17 intentionally or even inadvertently having rcgard to the fact that, as mentioned in
paragraph 27, no other preceding lever movement would have had to be made. Yard Inspector Cammell
had been watching train movements on the track circuit diagrams and he also was definite that signal No.
17-20 had not been clearcd for the electric train. Mr. Cammell and both the signaimen explained that if
the Down engine had been held at signal No. 153-156 for the clectric train to be given preference over
the West Crossings, it would have detained several other trains. This certainly would have been the casc,
but by giving preference to the engine, the 4.38 p.m. Effingham train and the 526 p.m. Horsham train
would have been delayed. As things were however, slight delays had to occur to some trains and I think
that, on balance, the least delay would have been caused by moving the Down engine over the West
Crossings ahead of the 4.38 p.m. Effingham ftrain, as the signalman had intended. Furthermore, the delay
o departing trains would have been reduced to a minimum, which is desirable.

46. If Charles had seen signal No. WAT at Green, he would quite correctly have expected signal No.
17-20 to be at Yellow or even at Green, He had however driven the train slowly through Vauxhall, and
signal No. WA3 musl have been at Yellow. He accelerated slightly, but only up to 20-25 m.p.h.,
which, Guard Bolton said and the railway officers have confirmed. is a normal speed for a train running
on ycllow aspects, If Charles had seen signal No. WAT at Green, he would undoubtedly have accelerated
considerably, which Bolton was cerlain that he had not done. Taking all the evidence into consideration,
F am satisfied that Signalman Jerrum did not clear signal No. 17-20 for the electric train and then replace
it to Red, and that consequently Charles did not ses signal No. WAL at Green. [ refer to this matter
again in Paragraph 5.

47, In an endeavour to find some reason for Motorman Charles’ failure, I asked Dr. D. Russell Davis,
a member of the Commiittee of the Medical Research Council that is investigating cases of drivers passing
signals at danger, to accompany me over the route in the driving cab of a train similar to the 4.38 p.m.
Effingham train, bul we could find nothing to explain his failure. It is possible that. when signal
No. 17-20 first came into view, he had seen the signal No. 79-81 on the Up Main Through line,
which would have been at Clear for the 520 p.m. emply coaching stock train, and had mistaken it
for the signal applicable to the Up Main Local linc on which he was travelling. But I think that this is
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unlikely because the signals are some 20 feet apart (the Down Main Through line lies between these two
Up lines). the curvature of the lines at that point is easy and, as mentioned above, the viewing distance
of signal No. 17-20 is 300 yards. T am therefore unable to offer any explanation for Motorman Charles
having failed to obey signal No. 17-20, but it is quite clear that he could not have been concentrating
sufficiently on his work and that he did not carry out the most important duty of a matorman. which is
to watch and obey the signals.

48. Guard Bolton also must bear 1 measure of responsibility for this accident for failing to watch the
running of the train as it approached the terminal station, as required by Rule 148 (a). This Rule reads
as follows:

“When passenger trains are approaching important junctions, terminal stations, and stations at
which they are booked to stop, the Guards must carefully watch the running of the trains and take
any action that may be necessary. They must also keep a good look-out when leaving stations. and.
as far as practicable. on other parts of the journey”.

The viewing of signals on the approach to Waterloo through the brake van periscope is not easy on
account of the curvature, but if Bolion had been looking out he could have seen that signal No. 17-20
was at Red before the train reached it and he could have stopped the train short of the West Crossings.

49. I do not think that Driver Strickland, who was in charge of the engine, or his fireman could have
avoided the accident. It was running tender leading and the view of the line ahead through the rear foot-
plate spectacle glass on that type of engine is limited.

50. No objection can be laken to what was done in the case inentioned in paragraph 41 beczuse signal
No. 17-20 was replaced to Red and signal No. WA thercfore changed from Green o Yellow before the
latter had come into the view of the driver of the approaching train. It is, however, fundamentai that
once a signal has been seen at Clear by a driver or, where the Automatic Warning System of Train
Control is provided, once a driver has reccived an indication on the apparatus that a signal is Clear, the
signal should not be made to assume a more restrictive aspect solely in order to enable a routc ahead of
it to be changed. I mentioned in paragraph 65 of my Report on the previous accident which occurred on
3rd June, 1960, that in modern installativns the approach locking ensures that this cannot be donc and,
although I was certain that it had no bearing on that accident, I said that I considered that it would be
advisable for the approach locking at Waterloo to be extended so as to prevent it. [ am equally certain
that the lack of this control in modern form also had no bearing on the present accident, but I stilt con-
sider that this work should be undertaken or that some other type of control should be applied which
would achicve the same result.

5t. 1 have mentioned on page 3 that the current remained on the Down Main Local line while the
passengers were being detrained. This came about because, although instructions for the removal of the
current from Lhat line had been given and the Waterloo and Queen’s Road Substation circuit breakers
conirolling the feed to that line had been opened, the 5.26 p.m. Down Horsham trin, which had been
stopped at the advance starting signal, was bridging the current rail gap belween the lines serving plat-
forms No. t-7, which were e¢nergized, and the Down Main Local line. The current was not removed
from the latter line until some time later when the circuit breaker controlling the feed to the platform
lines was opcned. The Up Main Local line, from which the current had correctly been removed, was
again inadvertently energized when the 4.56 p.m. Up Teddington train was drawn hy a steam enginc
backwards into Vauxhall, and bridged a hook swilch which had been opened. The Southern Region
** Instructions Applicable 10 the Electrilicd Lines ” lay down that when it is necessary for passengers 1o
be detrained from a train which is not at a platform, the current must first be removed from the line
on which the train is standing and from other lines alongside it or over which the passengers may have
to walk. They also cover the use of shori-circuiting bars which should have been, but were not placed on
the lines in this case. In addition, they lay down that before an electric train is moved from an isolated
section o a live section of the line, or vice versa, the shoe fuses {or links if ftted) must be removed.
Forlunately, the failure of certain meinbers of the staff to comply with these Instructions had no adverse
effects in this case, but 1 consider that it would be advisable for the attention of all the staff to be
drawn to the importance of the Instructions dealing with the removal of current in an emcrgency.

1 have the honour to be.
Sir,
Your obedient Servant,
D. McMULLEN,

Colonel.
The Secretary,

Ministry of Transport.
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