LLONDON MIDLAND AND SCOTTISH RAILWAY.

Ministry of Trausport,
4. Whitehall GGardens,
Tondon, S.W.1.

‘Tth May, 1935.
Sir,

1 have the honour to report for the information of the Minister of Transpor
in compliance with the Order of the 28th February, the result of my Inquiry
into the circumstances of the accident which occurred at about 11.32 a.m: on
the 25th February, near Ashton-under-Hill Station on the lLondon Midland
and Scottish Railway.

The 9.51 a.m. vassenger train {row Birmingham (New Street) to Ashchurch,
via Barnt Green and Evesham, was travelling at considerable speed between
Hinton and Ashton-under-Hill Stations when the whole train became derailed.
I regret to state that the driver A. Woolley was killed; the fireman and guard
were also injured, the former seriously. There were only two other occupants
of the train, a passenger and the local Permanent Way Inspector, (. W. Waite.
neither of whom was injured.

. The train comprised two bogie coaches only, weighing 56 tons; it was
drawn by tank engine No. 2023, Class 3 (or "< 2000 " cfass) superheater, 0-6-4
type, running chimney first, and weighing in working order 76 tons 11 cwts.
The engine was fitted with the steam brake. vacuum controlled, operating blocks
on the coupled wheels and on all wheels of the coaches.

The engine spread the track, dropped between the rails, and after travel-
ling 161 yards from the point of derailment, came to rest on its right-hand side,
across the track and the cess. Tt was extensively damaged, due to sliding on its
side. and a rail pierced the cab near the front right-hand spectacle plate,
passing through by the corresponding rear spectacle: this rail cansed considerable
damage 1o steam pipes and brake fittings, and the fatal injuries of driver
Woolley were partly due to scalds brought about by the consequent escape of
steam.

The screw couplings held, and the two coaches remained more or less upright
and 1o line; the adjacent up line was fouled. Considerable damage was caused
to the steel underframes and running gear of both vehicles, but the damage to
bodywork was not extensive. There was no telescoping, but buffer locking took
place; both coaches were of modern construction, having steel underframes carry-
ing wooden bodies covered with steel panelling, and fitted with shock-absorbing
bugﬂ'era.

A displaced ratl rode up over the leading bogie axle of the front coach and
over the bogie bolster, penetrating the floor of the third compartment from the
tfront, the end finally protruding through the outside panelling at a distance of
18 feet 6 inches {rom the leading end of the coach.

The permanent way was destroyed over the whole distance from the point of
derailment, one rail, for instance, being bent 1n a figure of eight.

The weathev was fine at the time, but records indicate that in the vicinity
there had been occasional rain throughout the previous week, viz. 0.69 inches
between the 19th and 23rd inclusive.

Description.

1. The attached plan shows the site of this accident, the position assumed
by the engine and rolling stock, the damage to the track, and other relevant
information.

The section of line concerned lies south of Evesham on the hranch which
Jeaves the West of England main line at Barnt Green, and rung in a southerly
direction through Evesham, rejoining the main line again at Ashchucch.
Between Barnt éreen and Evesham, the line is single, and thenee to Ashchurch it
is double.
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The train was booked, to run non-stop between Bengeworth and Beckford
Stations, so ‘that. the. following. distances and gradient characteristics are
relevant :—

Intermediate

Jlileags. uradients.

: maleage.

Bengeworth ... .. 75'm. 26 c. - .

Hinton ... e Tlm. Bc lm 57c lGeggg"“y rising 1 in 400 to
Summit of Gmdlent veo. T7m. 7lec. Om. 68c. .

Point of Derailment ... 78 m. 50 c. 0 m.59c. . .
Ashton-under-Hill . 18m.T74c. Om 24c. }Gegggally falling 1 in 300 to
‘Beckford wer- eeo 80m.72c¢. 1m.78c.

Curvature is easy throughout this section af line; 'and the derailment took
place at the beglnmncr of a right-hand curve of 120 chairs radius, with 1} inches

superelevation.

2. 'The permanent way was laid in 1889 and was therefore 46 ‘years old.
The rails, $0° feet ‘in Iength, ongmall\ weighed 85-lbs: ‘per yard, the present
weight being ‘about 80 Ibs. * The chairs, ifi° which the rails were secured by
outside cak’ Eevs were of old Midland patbern 4nd weighed 46'1bs. each, designed
originally for ﬁ\lncr 0 the sleepers by two spike and two oak tremails,‘two large
holes being pfov;ded for the trenails, spaced diggonally. The 4-bolt hshplate-.s
weighed 321b. per pair.

There were 11 sleepers per rail lengtu, of creosoted pine’ 9 feet x 10
inches x5 inches, those laid: or:gmally being heart side’ up. The ballast
consisted of a mixture of stone and shingle for ‘about 6 inches below the sleeper
bed; the stoHe appeared to be of a somewhat flaky pature.. ' There was ash
ballast in*the six-fool way; formation was gravel. ‘and-drainage generally
a.ppeared to be good.

‘The single line from Barnt Green to Evesham: was calegorised as " second
ciass * and ‘the séction’ of double line “from Evesham ‘te. Ashchurch . as  third
class ” (vide'definitions Iataer)

For abpui 1,000 yards in rear 6f the point of dérailment. line and level
generally appeared to be good and consistent with' the standard to be ‘expected
on'a branch of this character (;auge varied on the 4verage from  in. slack to
7% in. tight, and pear the site from 1 iri: slack te ¥ in: tlght in one rail length;
there was little side. wear.

Considerable “ spot " sleepering had been carried out, but there was much
evidence of softness and decay in the chair seats of the ongmal ‘sleepers; and
in places the chairs had cut in to a depth of -} in. The spikes inthese sleepers
were not sufficiently-loose to be’ pulled out by hand,-but their two'oak trenails
were mostly decayed and had no holding power whatever. The spikes were of
old Mldland pattern, 8 in. long ‘under the head, tapering in diameter f{rom
1ipn. to § in.

Where decay had taken place under the chairs and the sleeper had not been
renewed, refastening in some cases had been varried out, and the sleepers had
either been shifted a few inches sideways or the chairs had been movedpshghtl_v
a.long the rail. Fresh spike holes had been bored in each case,

Where the old sleepers had been renewed. the fastenings condgigted of a
vaned combination of spikes, coach-screws, and trenails. [n some cases spikes
or coach-screws were used in'-the orlgtnal trenail holes of the chair in-con-
junction with oak ferrules. A detailed analysis.is given later of the numbers
of the original and changed chairs and of the character of the fastenings over
the two miles of the down line in rear of, and including, the point of derailment.

I examined some of the sleepers which bad been taken out immediately in
rear of the point of derailment. Except under the chair seats; the timber appeared
to be sound and was generally up to the full thickness of 5 in. ['pder the chair
seats, however, and round the spike holes. it was soft and decayed, so that the
boldmg power of the fastenings had become much reduced. Examination of the
under sides of the damaged rails showed remarkably little chair galling after
46 vears 1o traffic.

8. Tank En fme No. 2028 —This (2.000) class of engine has a length over
buffers of 40 feet 4} inches and a total length of wheel base of 29 feet (see diagram
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on Drawing). The spacing between the leading and driving axles'is 8 feet, be-
tween the drivi ing and trailing coupled axles 8 feet 6 inches, and between the bogw
centres 6 feet. The diameter of LEe coupled wheels over treads is 5 feet 7 inches
and of the bogie wheels 3 feet 1 inch. The designed fully-loaded weights
carried by the leading, driving and trailing coupled “axles is 18 tons 11 ewts.,
18 tons 18 cwts., and 18 tons 2 cwis. respecuve]y the weight on the 4- wheeled
bogie being 21 tons. The engine carries in the two side tanks and rear tank
2, 250 gallons of water, and in the bunker 3—% tons of coal. The centre of gravity
of the engine fully ioaded 1s stated to be 5 feet 4 inches above rail level. At the
time of derailment it is understood to have been 5 fect 24 inches. The longi-
tudinal EOSIL!OB of the centre of gravity of the engine fully loaded was
4 feet 111 inches behind the centre of the driving wheels. The centre of gravity
of the side tanks when full is 6 feet 0} inch above rail level.

The leading coupled wheels are fitted with a modified form of Cartazzi axle.
box (with inclines 1 in 8) which allows a total movement, including axle ‘box
pla,g of 1% inches (i inch each way). The driving and traﬂmo coupled wheels

have 1 inch total side play. The individval axles of the Lraﬂmv bogie each
have } inch total side play, and the bogie as a whole has a total side movement
each way of 2 inches, with an initial controlling force of § of a ton increasing to
2% tons at full travel. The bogie side control spring is of full elliptic type, each
half having 8 plates. The engine is designed to traverse six-chain curves. .

The main springing is arranged as follows :—On the leading: coupled wheels
there are two vertical coil springs to each box. On:the dmvmg and trailling
coupled . wheels there are laminated springs, consisting of® 14 plates; 5 inches
broad by 4 inch thick. These are kept in position at the centre by .a:buckle
with a 4 inch diameter riveted centre pin, and prevented from side movement by
nibbing and slotting at each end of the plates. On the bogie, laminated- bpnugmc
consisted of 11 plaLes 5 inches broad by £ inch thick, mmr%a.rly secured. ;

i+ The 40 enames of this type were built in 1907 and were rebuilt- w1th super-
heater boilers in 1926; they have two inside cylinders with 18} inch: by 26 1nch
stroke (inclination 1 in 8}). The working pressure is 175 lbs. to the square inch,
the right-hand crank ]e&dmv Engine No. 2023 was last under general repair
in April, 1938, mileage since "then havmg been 55,354.  Total mileage to the date
of the accident was 683.706

Ray)ort and Evidence.

4. There were 15 of these engines.at Bournville Shed, -which supplled power
for this branch, and they were called upon as required to work over the road
between Evesham and Ashchureh; in fact, two up and two down passenger trains
were worked by this type of enome dally
" The train in question had been working on its present ummg for ‘some years;
it left Evesham at 11.22 a.m., stopping at Bengeworth, the next station, from
which it departed at 11.27 a.m.  Thence it was booked to pass Hinton and
Ashton-under-Hill Stations, arriving at Beckford at 11.85 a.m., and at Ashchurch
at 11.42a.m. The time of the accident was estimated as 11.32 a.m.

The ﬁntermediate block posts between Evesham and Ashchurch are Benge-
worth, Hinton, and Beckford; but these boxes are only open for specific perlods
and at the time of the ace 1dont the block was from Evesham to Ashchureh.

‘The distance from Bengeworth to Beclkford Stations, between which the
train was booked to run without stopping, 1s 5 miles 1,110 yards and the schedule
of 8 minutes between these points represents an average speed of 4215 m.p.h.
It was considered that the accelerative powers of the engine, with the light load
of two coaches, would allow of time being maintained “with 2 maximum speed
at the point of derailment of 45 to 50 m.p.h.; but there was po restriction and
therefore no reason why driver Woolley alpould not have been running at higher
speed. In fact, the ouiy restriction in force on the branch was 15 m. p% between
mile posts 73% and 74} at Evesham, on account of curvature.

The deceased drwex A W. Woolley, was stationed at Bournville and was
aged 61. He had 41 years’ service, all at Bournville, and had acted as a driver
for the last 15 years. He had an exemplary record.

5. Guard I. Cuttriss had known this road for 25 years, and had worked with
this train regularly since its present timing had been introduced after the War,
though this was the first trip he had made following a 1apae of some 12 months
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The tram had been running for 3 or 4 years with its present composition of two:
or three coaches and'a tank engine of tﬁe 2,000 class.

Cuttriss spoke to driver A' Woolle) andfireman &. Lyndon at Birmingham at
the commencement of the journey, and all went well until approaching the distant
signal at Ashton-under-Hill. The first thing Cuttriss noticed was an emefgency
brake application, but his coach was not’ then off the road, although ‘thete was
considerable oscillation. He was thrown from end to end of the brake compart-
ment, which was situated at the trailing end of the second coach; after recovering
his senses, he went forward and assisted fireman Lvndon and Permanent Way
Iuspector Waite to release driver Woolley.

He thought that at the time of derailment the train was travelling ‘at-its
usual speed at this place, which he estimated as between 40 and 50 m.p. Th: “He
wag well acquainted with Woolley and considered him a good engineman”and
consistent time-keeper. He himselt had never had occasion to comp]am about the
road and he bad never heard Woolley so complain.

Guard G. E. Jenkins. who had worked with this train for the previous
10 months, also knew Woolley very well. as a conscientious and steady man. He
said that the train was rather sharply booked between Bengeworth and Beckford,
but there was no difficulty in keeping time. His estimation of its maximum speed
between these points was uncertain, but he thought it might be as much as
50 m.p.h. He'had never noticed any unusual osc illation and bad not heard of any
complaints in this respect.

Fireman G. Lyndon was not sufficiently recovered to give evidence till the
15th March. He had 14 vears’ service, practically all of which had been spent
at Bournville on passenger suburban work; he had known -the Barnt (ireen-
Evesham section since he started and the-Ev esham-Ashchureh section during the
last 12 months.-

The day of the accident, Mendayv, 26tk Februarv, was the first time he had
worked over the road for 7 weeks. He had accompanied driver Woolley during
the previous week, except on the Friday and Saturday when Woolley had. at his
own request, travelled over the Evesham-Ashchurch” section. and over the line
to Tamworth, in order to refresh his knowledge of these sections. During that
week Ly ndon had not ohserved anything unusual about Woolley 's dnvmfr he
knew him to speak to in the shed. and he appeared to be fit for dutv Woolley
had made no comment with regard either to the working of the train or his
knowledge of the road.

On leaving Birmingham, the engine was running obmme} first; it bebaved
satisfactorily up to Evesham, attalmnn a speed of 40 m. p.h. an places and the
various stops were made norma]lv Tndon had fired on these engines all his
service, and said that “ if you gof “anything like spred out of them they commence
to be rough. wiz., a hunting motion, not a rolling motion ° . 1In places they were
unsteadier than in others. and drivers knew that and applied the brake as neces-
sarv. There was nothing abnormal about this engine, and it was running as
others of this class do.

Leaving Evesham. Woolley obeyed the speed restriction of 15 m.p.h.. and the
stop at Bengeworth was made normalf\ When leaving thm‘o Woolley remarked
“ We are booked pretly sharp from Bengeworth to Beckford " ; but Lyndon ** did
not get the impression that he was in a “hurry; in fact he acted just as the other
drivers do ™

Lyndon’s account was that when approaching Ashton-under-Hill. the usunal
oscillation commenced, and Woolley eased the refrnlatnr that was after passing
the summit. Neither of them spoke, and they were looking forward; after travel-
ling a little further, more than usual swaying was set up and it seemed to get worse
qu&lenlv the motion being so quick that therr was 0o time to do anything before
the derailment occurred. He stated that ““ the next thing I knew was that the
engine starled to heave up at the front end and the driver was rtpplyzng the brakes.
and after that I can remember the enaine falling on its side”’

Lyndon estimated that speed at the time was 50 m.p.h.. and while he thought
“that W oolley applied the brake when the oscillation suddenly increased and before
the engine heaved up. he could not say for certain whether he fully closed the
reguhtnr when the derailment occurred. He had no doubt that speed at the
time was faster than on the journev to Lvesham: but he thought it was not
abnormal for this section of line with this type of engine and light train.
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. 6. Driver: W, Jackson, with 34 years’ service in this capacity, had known
this train for over two years, and had been driving engines of the 2,000 class ever
since their introduction. He had' no trouble in keeping time with this train,
running at a maximum speed of about 45 m.p.h. between Hinton and Ashton-
under-Hill. He had occasionally reached 50 m.p.h. at this place, but never, he
thought, 60 m.p.h. '

Jackson said that these engines *“ roll somewhal in places and I.think they
Jeel the.road easdly, but 1 have mever in my experience had to report them. fer
rolling. With regard to this particular piece of voad, I have never had any cause
to complain and I have always eased down as we got over the bank, and I have
never experienced any rolling on this line except jrom about 300 yards on-the
Evesham side of Ashton to the Ashchurch end af the platform; but such rolling
has not been serious enough to report and I think the oscillation would have been
lf?wm-sr«.r cat. higher speed, but having time in hand.my practice.is to keep speed

Qwn

Jackson stated that ‘when Woolley rode with him over this line¢ during the
‘week previous to the accident, he had told him that a little rolling was to be
expected at this place, but on that oceasion this did not occur, as time was well
in hand and he ** ¢ased down . He said that there had always been comments
.in this respect about this road from the other seven drivers in his link, and rolling
‘ogcurred only on branch lines. ' '

7. Porter F. (ireen of Bengeworth stated that the train left at 11.27 a.m.
by the station clock: he had no conversation with the trainmen., Green said
that no passenger Lrains ran through Bengeworth without stopping. but that
fitted goods (banana) trains, of 30 to 35 wagons, ran through at 45 to 50 m.p.h.

Mr. R. E. Sharland, the Bengeworth Station Master. referred t0 conversa-
tion with guard Cuttriss as to checking of the latter's watch. Sharland thought
that the train arrived a little early; he held it a minute and it departed dead on
time. He estimated that the speed of the fitted freight (banana) trains, which ran
through at night, did not exceed 30 to 40 m.p.h.

- Porter E. W. Ricketts, aged 25 years, and of two years’ service, all at
Ashton-under-Hill, stated that he usually saw this train pass though the station.
1t was the only passenger train which did not stop and he-estimated that it was
:-usuee.'jtély travelling at 50 m.p.h., but he did not consider himself a good judge of
speed.

Mr. W. R. J. West, the Beckford Station :Master, was also in control of
Ashton-under-Hill, and had been at Beckford for three years. He had not, how-
ever, seen this train pass through Ashton-under-Hill, and. could give no estimate
of its usual speed there; every train stops at Beckford, except three up and two
down goods trains, which he thought attained a speed of 40 m.p.h. through the
station. He had heard of no complaints about the road, and had no suspicion
that thisiwas in defective condition. He knew the gangers in the neighbourhood
and they had never complained about the speed of trains.

8. Ganger Heath, aged 49, had been in charge of the Hinton to: Ashion-
‘under-Hill length, No. 118, from mileage 77 to 79%, for 11 years. His gang con-
sisted of two men besides himself: it had been reduced from four to three men
in 1929, the length remaining the same. He was working about 700 yards on the
Hinton side of the site (nearer the summit) and could give no account of how
the accident happened; he estimated, however, that the speed of the train was
about 50 m.p.h. when it passed him, and the swaying of the engine was noticeable.

He had not complained about the speed of this train, but an engine of the same
class had widened the gauge a month or so previously to the extent of tinvh to
§ inch; he replaced the sleepers concerned, and in other cases he moved them and
respiked the chairs. He did this whenever he noticed the chairs were pushed
out, perhaps once a week. He had renewed three sleepers near the site only a
week previous to the aecident.

He had not reperted the matter in writing, but he had talked to Permanent
Way Inspector Waite about it, and had drawn the lalter's attention to the
necessity for respiking; his work had not been criticised.  He was aware of the
large number of decayed trenails in his length, and when a sleeper was replaced
he made a practiee of putting a third spike with a ferrule in the trenail hole.
‘He said that he had not renewed all the decayed trenails because the worst sleepers
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weré being replaced first, and during the previous two months 200 had been dealt
with'

He had walked over the down road on' the morning of the accident; and - on
the previous day, finding no defects; his opinion appesared to be that two spikes
‘were sufficient on a' straight' road of this character,- and he was supported ‘by
Permanent Way Inspector Waite. He thought that the presencé of three might
‘have prevented che'sprea-din?' by this -engine; but the. pesition with' regard to
trenail replacement apparently was that this work had not been pursued for: two
or three years due to laek of supply and obsolescence.

9. Permanent Wiy Inspector G. W. Waite, aged 60, Lias 46 years’ service,
und has served "in his present capacity for the last 15 years. He had beep 1
charge of this section for about five yéars; it extended from ‘Ashchurch northward
to Stoke Works on the main liné and to Coughton on the branch, 21 and 22 route
‘miles respectively of running line. He was also'responsible for Worcester Yard.

He had been taking stock at Evesham, and was returning to Ashchureh by this
train in the second compartment of the second coach. Briefly, his account of
the accident was that, after passing the distant signal for Ashton-under-Hill
and when travelling at 50 to 60 m.p.h., the coach commenceéd to oscillate mare
than usual. The c%e_railment followed immediately, and be was thrown across
the compartment undér the seat. Heé was uninjured, and after helping to
extricate driver Woolley and going to the station, he retiirned to the site and
examined the road.” .

, He ‘came to the conclusion that the engine was travelling too fast; the
rails had been pushed out, wide té gauge, first on one side and then on” the
other, a little to'start with, but gradually increasing to at least 31 inches at the
point of derailment (vide the -detailéd plan), the engine having tinally dropped
inside the 4-fedt way without marking the rail. ~Even where four serviceable
sleepers had recently been put in, the gauge had spread by as much as 1§ inches.
‘Beyond the point of derailment for 161 yards the track was entirely destroyed,
more particularly the left-hand rail with its chairs being pushed off the sleepers.
. Waite had last walked through this section of line on the I9th of February,
nine days previously; he found the track “ very fair, with no signs of spreading ™.
He had tested the gauge in several places and found it true. He considered the
“top . as good as some main lines, and though he realised that the road was
“ getting weak —iun recent months he had given instructions for further ** spol ™’
sleepering, as material was available—he was of opinion. like ganger Heath, that
where trenails. had decayed in the old sleépers, the remaining two .spikes gave
" sufficient strength-on the straights.and easy curves. - A .

In fact, notwithstanding thé decayed eondition of the old sleepers under
the chair seats, and. the deficiency of ‘trendiils, Waite thought that the track
‘generally ‘Was fit for unlimited speed, except, he stated, in respeit:of the 2,000
_class of tank engines, the operation of which he'bad discussed with-his gangers,
and “ we think they knock the road about more than others, but I never thought
it necessary to report the matler, as in my opinion, it was not serious. enough .
As the result of this accident, however, Waite considered that a speed restriction

of 40 m.p.h. was necessary, and he proposed to have all decayed trenails replaced
forthwith: .

- Waite stated that this was his first experience. of serious and extensive
damage- caused by these tank engines; but he had had several complaints pre-
viously about their effect on the section of down line between Evesham and
. Beckford, though the gangers concerned had always put matters right before he
saw the damage referred to. . . .

On the other hand, he had never taken steps to ride.on an engine of this
class, though he had frequently travelled in trains being hauled by them, and he
Suggested ﬁmt they 1m§;arted more oscillation to the vehicles than other engines.
Further, he had never had cause to complain about the road, nor as to excessive
speed, and he thought that the normal maximum speed of passenger trains was
40 to 50 m.p.h.

Waite judged that half the original 46 years’ old sleepers were still -in-the
road, the other half having been “ spot ” remewed. Simee 1930 he had replaced
1,046-in five track miles, or rather less than 10 per cént.: but during the previous
month or so 200 had been dealt with between Hinton and Ashton-under-Hill;
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“we felt that the sleepers were becoming more decayed, and that is why I gawe
instruetions, and as the material was available, to commence the work’

Though he admitted that moisture accelerated the decay. he did not con-
sider that the prevailing wet weather had anything to do with the accident,
as the road bed was dry. His opinion generally was that the derailment came
about due to swaying of this tank engine, occasioned by its excessive speed, and
that the accident co %d not in consequence be attributed primartly to insufficiency
of lateral strength of the track itself.

With regard to the standard of maintenance, Waite referred te reduction in
the strength of gangs three or four years ago; he said that gangers had complained
on several occasions, and he thought that this and other gangs on the branch
were of insufficient strength. He had not, however, re orted this, and generally
it appeared that Waite considered that the road had had all the attention that
was necessary; but.that auxiliary work, such as fencing and ditching, had to be
neglected at times to permit of this. On the other hand, he considercd the line
between Evesham and Ashchurch as below the average in the amount of “ agricul-
tural ”’ work which was' required.

10. Chief Permanent Way Inspector . W. Evans had been in charge of
the Walsall district for five years, and was responsible for some 680 track miles
of first, second, and third class lines. He is 54 vears of age and has 34 years’
service. The last time he had been over this section of line was when, with
Permanent Way Inspector Waite, he accompanied Mr. Grimoldby, the District
Engineer, for the relaying 1nspectlon in' September last. His statement was as
follows : ~—

“I thought then that this was a fair road but it was geiting towards ihe
end of its time and it should be put in for relaying, and it was put in for relaying
accordingly (in 1936). There are a lot of decayed trenails but Lhere are two sprkes,
and the two spikes should hold any road with reasonable traffic wp to 45 m.,p.h.
at any rate on the struight, and on very easy curyes as we inspected to-day; WHut
on curvatures of 40 chawns and over we should have more fastenings. I gawve in-
structions n September to Inspector Waite that we should change a few fleeppr*
as required, to keep them going uniil the road was renewed, and when éach
sleeper was renewed I expected two spikes and, if necessory, a third with o ferrule.

I got to the site of this derailment at 4.15 in the afternoon and 1 think
the derailment was caused by the engine swaying from side 1o side at high speed,
knocking the rails oul of gauge first on one side und then on the other. I have
seen it before, bul not so bad, I saw it in the same place in August 1929. On that
occaston we pul the road back and put the sleepers through, 1 should think
between 40 or 50 1n that nesghbourhood. These were changed at that time. A fier
that I considered the road would last several years,

I do not think the accident has come about through weakness of fittings.
I consider it has been caused by the engine in question travelling at excessive
speed and badly swaying. 1 gather the way that this train is timed the maximum
speed was probably 60 m.p.h. at this point. I could not say whether it has been
altered since 1929.

With regard to the action to be taken now; I consider that an additional spike
should be added where the trenails have deoaa/ed pending complete renewal in

1936, but, of course, on our standard material, we only put two screws in our
chairs on second and third class lines. Pendwg the completion of that I should
keep the speed restriction on that we have got now, viz. 25 m.p.h., but I should
like to see a permanent restriction on the branch alz,‘ogether viz. from Barnt
Green to Ashchurch and to Malvern of 40 m.p.h., in view of the fact that it is @
third class line, notwithstanding the addilion of these spikes. I propose to make
recommendations accordingly. . :

I have come to this concluczon not ondy as a result of this accident but because
I was not aware of the hagh speeds that were being run, and at the same time the
material 1s getting weak.”

Mre. Evans had never travelled over this road on an engine, as he only went
on the footplate on first class lines. His last experience in this respect on the
2,000 class was between Birmingham and Nuneaton at 35 to 40 m.p.h. two years
previously. He stated that he found * these engines roll very badly when going
over 40 m.p.h. with a light load ™
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11. Mr. G. A. Grimoldby, the District Engineer, had beenp in charge of tbe
district for the last seven years. He said that the “ spot ” sleepering on this
branch had apparently been going on for the last 15 to 20 years, and the ro?.d
had not been re-steepered throughout, The following is a tabular summary of a
statement prepared by him showing the renewals efiected in the down live, and
the diffevent chair fastenings, between M.P. 773 and 78, viz. over the mile in
rear of, and including, the site of the derailwent :—

Number. Per cent.
' of Total.
(1) Original Sleepers.
(¢) With two spikes per chair and old
decayed trenails or tvemails lacking. 221 81
(b) With two spikes and one or two new ,
trenails per chair ... 418 22
Total original sleepers ... 639 33
(2) Changed Sleepers.
(@) With three spikes per chair 522 27
(b) With two spikes only per chair ... 119

(¢) With four coach-screws
or two spikes and one trenail |

or two coach-serews and one or two 656 34
trenails S
Total changed sleepers 1,297 67

Mr. Grimoldby estimated that of the 1,046 sleepers which had been changed
during the last five years, in the five track miles between M.P. 77 and 794,
about 75 per cent. had been put in the down line, representing, say, 16 pev cent.
of the total number in this 2} mile section. With regard to past and future
renewals far the Evesham-Ashchurch section, he informed me that of the 11
miles on the down line, 1,498 yards, 7.7 per cent., had been renewed in 1931-33.
1 mile 1,144 yards, 15 per cent., had been approved for 1935, and 2 miles 816
yards, 22 per cent., of which about 2 miles cover the site of the derailment, were
propoged for renewal in 1936. '

He refevred to the previous caseof spreading in August 1929 which occurred
‘on ‘the down road a little nearer Ashton-under-Hill; this was caused by the pass-
age of the same class of engine, No. 2024, on the same train, and the gauge had
widened zig-zag to a maximum of 1 inch (aecording to Chief Permanent Way
Inspector Evans, it was 1} inches). He gave orders for the repair of the road
on this occasion and the damaged sleepers were replaced, as already described,
no speed restriction heing imposed because the engine concerned was said to
have been taken off.  There was, however, no confirmatory information with
regard to this, and the fact is that these engines have been consistently running
in this service since they were put on in June 1929

Mr. Grimoldby also said that since the occurrence in August 1929,
no further trouble of this kind had been reported to him. With regard to the
state of the road and condition$ of operation, he said that he was not aware
that the decayed trenails were not being replaced by spikes; he inspected the
road last September and “sawr these decayed trenails, and, at that time, believing
that the traffic and speed were only light, considered that the two fastenings
were suffietent. Had he been aware of the class of engine and the booked speed
at which it had to run, he would either have imposed a speed restriction, or
relaid the road . He thought that trains were stopping at every station and
running at slow speeds; otherwise he would have “questioned the position”. He
Vﬁas not aware that there were trains not stopping at Hinton and Ashton-under-

iil. '

With reference to the maximuuwm speed of operation and to the classification

of lines for the purpose of assessing the standard of maintenance. T was informed
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that. the classification formerly used by the L. & N.W.R. had been adopted as
a standard for the L.M.S.R., the basis being as follows :— .

First Class. :
All Main Trunk Passenger Lines. -
Passenger Lines other than. above, over which Express Services are
-run regularly. - : '
Important Through Goods Lines subject to Express Goods . Traffte.
Goods Lines subjett to fast and heavy traffic. ¥ :
All Electrified Lines.
Second Class. '
Passenger Lines (other than Main Trunk Passenger lines) subject
to speeds over 45 miles per hour.-
Through Goods Lines subject to fast traffic, 1.e. exceeding 45 miles
per hour, but not heavy. : '
Third Class. _ '
 Branch Passenger Lines over which speed does not generally exceed
‘45 miles per hour, and traffic is fairly light. , :
- fﬁAll Goods Lines and Loops subject to Slow or Station to Statior
Trafhic.

12. ‘The shed examination of engine No. 2023 prior to the accident had
proved satisfactory; corresponding examination of the stock at Birmingham on
thé morning in question also revealed no defect, and all wheels were in
excellent condition.

Assisted by the Company’s officers, I made a detailed examination on.the
15th March of the enlglqine wheels, axle boxes, sFrings, bogie, etc. Tyres and
flanges (standard dépth of 11 inches) were very little worn; the maximum out-
of-truth did not exceed v inch (driving eou'pleg wheels) and this. was considered
to have resulted from the derailment. The total side play on all the wheels,
including that of the Cartazzi slides on the leading axle, from one side to the
other, was as follows :—

g;:%f_i Actual. Dijfference.
Leading coupled oo 137 total 1" total 5 less than standard.
Driving coupled T, . +5  more than standard.
Trailing coupled ... ", Y, 5 .
Leadlng ngle ,I A vee 4 ’ ] %‘%” 4] '3'55” . »
Trailing bogie S M o Ty

The increases from standard will be noted, mileage since the last general
repair being 55,000. The redugtion from standard by fr inch. in respect of the
leading coupled axle was brought about at some time by the thickening of the
white metal pads (normally 4 inch) on the outside face of the axle boxes.

The total side play on the leading coupled axle, due to play of the journal in
the brass and of the axle box in.the guides, was ¥ inch, leaving the Cartazzi move-
ment, alone restricted to a total of % inch instead of 1 inch as designed. Thus
there was on the leading axle 7 inch free uncontrolled side.play plus } inch
Cartazzi controlled side play, compared with design of % inch free, plus 1 inch
controlled: '

All bearing 'sprin%s and bogie side control springs were tested for deflection
and gave results which did not vary appreciably from design. -All plates were
found ta be in good ‘condition except for a small and unimportant surface crack
near the- middle of the sixth plate of the right driving spring. .

13.. On the 15th March, ‘accompanied by Colonel Rudgard, Divisional
Superintendent of Motive Power, Major Wilson and T travelled on the footplate
of an engine of this class, No. 2011, when working an up stopping passenger
train, from Burton to Letcester, a distance of 31 miles. L

* . This engine had worked about 25,000 miles since its last general repair in
June 1934, less than half that of No. 2023. The train concerned comprised
three bogie coaches, booked to leave Burton at 3.33 p.m., to stop for one minute
at each of the intermediate stations, Gresley, Moira, Ashby, Swannington,
Coalville, Bardon: Hill, Bagworth, Desférd, Kirkhy Muxloe, and to arrive at
Leicester at 4.38 p.m. ' Gradients generally rise to Bagworth, and thence fall to
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Leicester; average speed, start to stop, between stations was about 30 m.p.h:;
except over the 121 miles on the falling gradient between Bagworth and Desford
where it was 45 m.p.h., and between Desford and Kirkby Muxloe, 2% miles,
where it was 41.2 m.p.h. )

. Severe side-to-side nosing movement was experienced between Burton and
Gresley over ash ballasted road for a distance of about half a mile; this occurred
at ‘approximately 40 m.p.h., with the engine working hard up the gradient.
The period of oscillation was about one second. - After this, until Coalville was
reached, the movement was initiated several times on attaining speed above 30
m.p.h., but it was damped before again becoming excessive. Speed a,ppreciabgy
higher than 40 m.p.h. was not attained between Burton and Bardon Hill, and,
if anything, the engine rode more steadily on curves than on the straight.

Between Bardon Hill and Bagworth, when steaming up the gradient at 40
to 45 m.p.h., there was again violent swaying, particularly on the curve
approaching the latter place; this persisted for a considerable distance where
the road appeared to be in fair condition (better than at Ashton-under-Hill) but
ballasted with ash. Between Bagworth and Desford, on ballasted road.in good
condition, while thers were periods of considerable oscillation, the engine
generally rode steadily without steam on the falling gradient, at speeds varying
from 50 to 55 m.p.h.  Thence to Leicester there was occasionally appreciable
movement, accentuated with the engine under steam, although at no time was
2;8 severﬁ, and on.relaid road the engine rode steadily, speed not exceeding

m.p.h. : .

The trip clearly illustrated how sympathetic this engine was to track defects,
and riding on the footplate obviously afforded a rapid means of examining the
road. On two occasions oscillation developed which, in my opinion, might have
rapidly increased to a dangerous extent had speed been a little higher or the
track less well maintained. Driver A. E. Passley informed me that unless
s%eed was carefully regulated the movement was liable to be worse at certain
places on the down road.  As reported separately, this engine became derailed
at Moira five days later, on the 20th March, when operating a down passenger
train at about 60 m.p.h.

Conclusion.

14. There is no doubt that similar rapid development of vidlent oscillation
in engine No. 2023 also brought about the accident in question. The efféct is
clearly shown on the plan. Derailment resulted from the spreading of the road,
owing to the lateral weakness of chair fastenings, which were unable to resist
the side to side thrust at the comparatively high'speed of 50 to 55 m.p.h.

While this engine evidently exerted am abpormal punishing effect at such
speed, there ig also no doubt that the track had been allowed to deteriorate to
the extent that it retained only sufficient margin of safety to carry even normal
traffic at 40 to 45.m.p.h:; hence the speed restriction which it was subsequently
decided to impose. - - C T

15. The evidence was :conflicting as to the speed of the train; but the
schedule average over the 5 miles 1110 yards between Bengeworth and Beckford
was 4215 m.p.h., and the Company’s officers suggested that, in view of the
accelerative capacity of the engine with this light load, higher maximum speed
than 45 to 50 m.‘%h. was unnecessary, notwithstanding the generally adverse
gradients for the first 24 miles.

It is, however, possible that, in the absence of any restriction, and having
regard to the lack of recent experience of the road, driver Woolley was exceeding
the lower speed, although he had been warned during the previous week by driver
Jackson of the possibility of oscillation at this point. Fireman Lyndon even
estimated that it was 50 m.p.h.; and in view of the distance which the train
travelled after derailment, ploughing its way through the track up to its axles,
and of the fact that the engine fell on its side, I doubt whether it was less than
56 m.p.h.. The fact that the oscillations roughly covered an average of nearly
88 ft. (see the plan) and occupied about 1 second also indicates speed of this order.

~ The records of gavge and line, commencing some 1,100 yards in rear of the
site of derailment up to point A, showed s maximum variation in gauge from
correct to 4 inch slack over one rail length, and.in level over two rail lengths
(on the straight) from plus § inch on the right-hand rail to plus § inch on the
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left-hand rail. The first signs of widening of the ‘gauge, as the result. of the
assage of this trair, were noted at point A about' 880 yards in rear of the site,
gu'o between there and-point B there was little evidence of this; as the fastenings
appear to have been sufficiently stable; 33 sleepers, or'36 per cemt., in this length
having béen reeently ehanged: From point B; however, the pushing out of the
chairs-of one rail and then of the other, to the extent of 4 inch to. 1 inch, appears
1o have coincided: with the' side-to-side oscillation.of the engine up: to.point C,
64 yards in.rear of the site; thence the widening became rapidly worse until.it
reached 3% inches, .fracture of the chair. jaws.of the, left-hand rail indicating
where derailment had ¢ormmenced. .. ¢ . T T , S
© Assuming that spéed was 55 m.p.h:; someé 13 or 14 seconds must have elapsed
between the first noticeable damage and-the derailment; but it was not until
8 or 4 secondg before the accident happened that the gauge was widened by more
thar: 1 inch (point' C) @nd in-all probability this was the first :moment that the
movement on the footplate was severe enough to cause alarm, too:late' to bring
about sufficient reduction in speed to save the situation.. . =~ .. = '
- -+ The track was classified as: third class for maintenance purposes, the basis
of this being that traffic was fairly light and speed was mot. expected generally
to exceed 45 m.p.h. It was realised that:the road’ was nearing the end of.its
life and'it had been propesed:for renewal; but evidently there had been serious
misjudgment -as to its lateral stability undér comparatively high speed, though
the punishing effect of this type of tank engine was notorious, examples being
the derailment at Swinderby 1n'1928, and the damage here in 1929. -~ .- .-
‘This failure to appreciate the risks being. run is illustrated by the: pursuance
of a prolonged policy of ““spot” replacement of sleepers even after the oceurrence
in 1929, by the existence of a large number of decayed tremails:;and reliance upon
only two spikes having .inferior hold .in'-decayed -timbers, and by omission to
impose a - stringent speed restriction pending .renewal. ~While Mr.
G. A. Grimoldby, the responsible Engineer, according to his evidence, was out
of touch with the prevailing.conditions of traffic, and had.failed, like the rest of
the stafl, to realise the effect which these. engines might have on weak .track
material;. Permanent Way Inspector G.' W. Waite had evidently not kept him
informed of the true position. . . . 7. s
I consider-therefore that Waite was primarily. respansible for. permitting
this road to remain: without the strength which would have been afforded by new
fastenings in the old sleepers, decayed as:these sleepers were. Such.decay must
have been going on.for a long time, and he was aware of the opinions and-ex-
periences of his gangers with regard to these engines.. He failed, however, even
to travel on the footplate,” and did no more than change a few slespers when
more extensive renewal and strengthening were clearly required. While I am
satisfied that this was the outcome of lack of apprecistion rather than lack of
interest, I cannot but.remark that a Permanent Way Inspector accepts grave
réspondibility in letting deterioration, even of a road of this character, extend: to
the lengths 1t did here, without' drawing special attention to it and to the pre-
vailing ‘traffic. conditions.. ~Unless he does that and frankly recommends the
imposition of corresponding speed restriction he fails in hig-duty.. =
- 16. ' With regard to the operation of this class of tank engine, which was
designed and built for mixed traffic, and of which 40 have been working for about
28 years, this derailment and the similar occurrence at Moira on the 20th March,
afford further illustrations of the destructive effect of these engines. on'track
material- As is reported separately, it is considered that engine No. 2011, which

wag-concerned in the latter accident, was probably résponsible for'causing serions
damage to new standard 85 1b. material, which had been laid only 12 months
previously near Moira. - .+ - » AR Lo

. To appreciate fully the combination of circumstances which led to these
accidents, 1t is Hecessary to consider some of the charscteristics of this engine as
a carriage. Its coupled ‘wheels, & feet 7 inches iti diameter, are larger than is
usnal for goads engines, and. it could therefore attain speed up.to 55:60 m.p.h.
with reasonable freedom,. though having regard to the existence of ‘slide valves
._and,.rgstncf_;ed port .area, speed .of this order:represented ‘the limit. ‘Notwith:
H_tl“,?.;\l_d.lmg. this type of valve;iit is noteworthy thatin 1926 these engines were rebuilt
with a superheater. boiler. . ' ' : R
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. Todeal with goods traffie, the engine was provided with larger water and coal
eapacity than-is usual for a.tank engine of this size and type, viz., 2,250 gallons,
or 10-tons, of water, and 34 tons of poal. The side tanks are extended nearly
to the front of the smoke box, and having regard to the distribution of weight of
water and coal there is olearly a high moment of inertia. about the vertical axis.

- The engine was designed to negotiate curves of 6 chs. radius; flexibility in
the wheel bass was attained in 4wo ways, by side play . (} inch total) of the six
ooupled @xie boxes in their guides, and by the incerporation of Cartazzi siides ip
the leading axle boxes, play or the latter account being 1 inch from ‘one side to
the other, controlled by lubricated slides of 1 in 8 inclination. These-slides
were in good-condition, and depending on friction and the state of compression
of. the coil pearing springs, they exerted:a minimum lateral controlling (oree of
roughly 2 tons 6 cwts: - The white metal pads en the outside faces of these axle
boxes were shightly-marked by-the.bosses of the wheel centres, showing that the side
play provided had beem ntilised to.the full extent in serviee.

With regard to the bogie design, in'addition to the side movement. as a whole
of 2] iniches each way, total play of 4 inch wasiallowed for each axle in respect of
the axle boxes im their.guides. - This had become inereaded by wear in engine
No. 2023, as already moted; the hearing surfaces, being comparatively small,
permitted the development of early sloppiness. The eontrolling foree of the bogie
check springs rises from f- ton to 24 tons, so that the rear end of the engine,
with its heavy load of eeal and water, is comparatively lightly eontrolled: in the
first stages of side-to-side displacement.

As might be expected, the engine:can éasily negotiate sharp curvature at low
speed, but this advantage has to be paid for by unsteadiness at high speed, and,
as pointed out in previous reperts upon -other tank engine derallments, 1t 13
very semsitive to defective track conditions, inthat comparatively small variations
of gauge or line may initiate oscillation which, as I noted on the footplate, was
accentuated under steam.

' Undamped by a heavy separate tender, the engine has, in fact, a natural
frequency of 'osviltation depenmding on such factors as weight distribution, the
periodicity of the front coil springs, the Cartazzi slides, the laminated bogie
check springs, and the action of steam in the cylinders. Should track variations,
thsuffictent in themselves. to canse gerious movement ih a.less sensitive machine,
follow in sequence 80 as to coincide sufficiently clesely W.i:t;‘h- the engine’s-natural
frequency under the conditions of the moment, oseillation may be rapidly amd
vivlently induced, and-therefore heavy lateral f@rcps may‘be get up, which in
turn tend to displace the track bodily, or, if fastenings are sufficiently weak, to
spréad the gauge.

Remarks and Recommendalions.

17.—(a) Having .. regard to the foregoing considerations and to . the
circumstances of this derailment, it was decided to make a trial under the
following altered conditions, viz. the replacement of. the-le&ding axle Cartazzi
boxes and of the coil springs by standard type boxes and laminated springs:;
the replacement of the é)ogie by a standard bogie with side bolsters, as used on
the new 2-6-4 type tank engines; and the replacement of the screw reversing gear
by 2 lever gear to facilitate the use of the engine for shunting porposes.

As a Tesull, comparative fests, at speeds varying from 35 to 60 m.p.h., with
one engine so modified and another not altered, were carried out a few days after
the derailment at.Moira, op a straight length of 2nd .class track. The
conclusion was reached that the unmodified. engines  were not suitable for
working trains at speeds over 45 m.p.h. and, indeed, I was informed that severe
oscillation was experienced at no more than 50 m.p.h., the passage of the engine
causing some track damage. On the other hand, I understand that the altera-
tions undoubtedly made for improvement, oscillation and roll being damped out,
so that even when running at 60 m.p.h., the riding was satisfactory.

Having regard, however, to the faets that these engines now possess super-
beater boilers of stamdard design, whick can be wutilised for other engines, and
that .modern. tank engines with lighter axle loading and higher tractive effort
ware bewming-&vaiﬁile, the Company decided that the above-mentioned altera-
tions were not justified, and the majority of the engines have been taken out of
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service with a view to early scrapping and the release of the boilers for use
®isewhere; a certain number have been left 1n goods traffic for the time being,
subject to a maximum speed of 45 m.p.h.

(b) A speed restriction of 40 m.p.h. has also been imposed on the branch line
between Evesham and Ashchurch. This is a necesary protective precaution for
the time being, pending the renewal proposed for 1936, as already mentioned, of
some 2 miles of the down line covering the site of the accident, on the falling
gradient between Hinton and Ashton-under-Hill where high speed is possible; in
addition, the relaying of 2 miles of the same line, between Ashton-under-Hill and
Beckford has already been approved for 1935. Similar proposals are in hand for
the up line. .

While I was informed that essential repairs will be effected forthwith, and I
am aware of the extent of the efforts which have been made 1n the last few years to
deal with renewals in this Division, I feel that the policy of * spot ™ replacement
of sleepers should, if practicable, be discontinued, and that the renewal pro-
gramme on this branch should be accelerated. The circumstances of this accident
appear to show that unless conditions are abnormal, such as unnsually rapid decay
of timber, the merits of this method of maintenance are very questionable.

(¢) With regard to the classification of this branch, it seems doubtful
whether it did in fact bear a true relation to the speed and character of the trafic.
Apart from the evidence of the District Engineer and of the Chief Permanent Way
Inspector, there is the significant factor that, under the Company’s progressive
policy of serapping older types of engine, the building of new, heavier, and
speedier units is making rapid strides. I suggest that the whole question of the
classification of branch lines, not only in respect of bridge loading, but of track
fitness for speed 1n relation to types of engines, requires review, and that at the
same time closer haison between the Departments concerned should be maintained,
so that speed maxima may be regulated in accordaoce with the authority of the
responsible Engineer.

This matter also seems to warrant consideration from the economic aspect;
the operation of this particular type of tank engine has, for example, probably
caused much avoidable expenditure, as the result of abnormal track damage during
recent years, following the efforts to increase speed. Apart from its tendency to
destructive oscillation, the total hammer-blow of the engine amounts to 229 tons
at 60 m.p.h., while those of individual axles are substantially higher, amounting
to 9°66 tons o the case of the driving axle.

(4) In this connection generally, the value of the information to be gained
from riding on the footplate by those responsible for maintenance of permanent
way 1s of importance, and is recognised by the instructions issued on the subject.
There could have been no beiter practical instrument than this type of envine
for ascertaining shere track defects exist, and I think that the instructions
might well be more definite that Permanent Way Inspectors should make a
regular practice of thus travelling over branch lines, as well as over main lines.

I have the honour to be,
Sir,
Your obedient Servant,

A H. L MOUNT,
Lieut.-Colonel.

The Secretary,
Ministry of Transport.
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