
Ministry of Transport, 
4. Whitehal l  Gardens, 

Tmdon, S.y'.l. 
'tirlh May, 1%. 

l have the honour t.o report for the infol.mati~.h of t h e  Minister of Trmspor 
in compliance with the Order of the '28th February, the result of m y  Inquiry 
into t,he circurnstanccs of the accident which oa.uh?rl at about 11.32 a . m . .  on 
tbe 25t h February ,  near Ashton-under-Rill Station on the  I ,ondon Mid land 
and Scottish Rai lmay . 

The 9.51 a.m. passenger train f ~ . a u  Birmiugham (New St~beet) to Ashchurch, 
via Barnt Green and Evesham. n a s  t.i.avel1ing at. cousiderable speed htrtmeen 
Hinton and Ashton-under-Hill St.ataions when t.he whole t.rain became derailed. 
1 regret to state that. the driver A. WoolIey  as killed; t,he firen~an and guard 
mere also injured, the iormer serious1 . There mere only two ot.her occupults 
of the t ra in ,  a passeuper and the local %erruaoent JVny Inspecto;, G. ._.. ..,\ W .  Waite. 
neither of whom was ,.injured. 
"' . The t.rain comprised two bogie maches --only, rei&ing 16 tong; i t  was 
drawn by lank engme No. 2023. Class 3 (or .' 2000 " crass) seperheater, 0-6-4 
type, running chiruuej first., and weighinq in working order 76 tons 11 cwts. 
The engine was fitted with the  steam bra&. v,ucntm~ controlled, operat,ing blocks 
on the coupled wheels and on all mhe l s  of the couches. 

The  engine spread the t,rack, d ~ - o p p d  bet\vwn the rails, and after t.ravel- 
l ing 161 y a r d s  f rom the point: of del-ailnrent.. c a m  to mt on its right-hand side, 
across the track and the cess. T t  was extensively damaged, due 1.0 sliding on i t s  
side. and a rail  pierced the cab near the frout right-hand spectacdle plate, 
passing through by the correspxid ing rear spectacle : this rail caused considerable 
clalnage to s t m  p i p  and br<zlie fittings, and the fatal injriries of dlbiver 
Woolley were p a d y  due to scalds brought. about by the consequent escttpe of 
steam. 

The screw col~plings held, and the two cunches rernnined more or less upright 
and in line; the adjacent up line was fouled. Considerable damaae was caused 
LO tbe s h l  underframes and r u n n i n g  gear oE both vehicles. but  &e damage to 
bodywork wa9 not extensive. There w a s  no t.elescoping, b u t  buffer locking tnok 
place; both coaches wcw of modern const~wct.ion. having, steel under frames carry- 
in wooden bodies covered with steel panelling, and fitted mit.h shock-absorbing 

$I bu em. 
A displnc;ed rail rode n p  over the leadiu:: bogie axle of the front coach and 

ovel. the bagie bolster, p e n e t r a t i n g  the floor of the th i rd  compartment From the 
front, the end Iinally rotruding through the outside panelling a t  a dist.mce of 

r3 18 feet 6 inches from t e lending end of  he coach. 
The perrnnnent way was destroyed over tlw whole distance from  he point. of 

derailment. one rail, f i r  instance, being bent in a figure of eight. 
The weather was fine a! the t i m e ,  b u t  records indicate tha t  in tbo vicinitv 

there had been cwcasional rain t h r o u g h o u t  the previous week, v i z .  0.69 inch& 
between the 19th  and 23rd inclusive. 

1 .  The attached plan shows the oik of th i s  the  position assumed 
bv tbe engine and rolling s m k ,  the damage to the t r d ,  and other relevant 
ii fo rma t ion .  

The w t . i o n  of  line concerned lies sout,h of Evesham on the branch which 
leaves the West of England main line a t  Barnt Grmn. and runs in a southerly 
direction throlrvh Eveaham. rejoining f.he m a i n  line again x~ Ashchurch. 
Between Barot 6r-n and Emshnrn: the line is single, and thence to Ashcbrlrcb i t  
is double. 
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The train :was .booked. .to run non-slop between 'Bengeworth ,and Beck ford 
Stations, 'so 'that. the.. following. distances, .and:'.gradient 'characteristics are 
relevant :- 

p 

I/ 

Bengeworth . . . ? .  . 75"m; 26 c. 
Hinton ; . . . . . . 77 m. 3 c. 1 m. 57 c. 1 Generlly rising 1 

Summit of G d i e n t  ... 77 ni. 71 c. 0 m. 68 c. 1 
Point of Derailment ... 78 m. 50 c. 0 m. 59 c. Generally falling Ashton-under-H ill ... 7 S m . 7 4 ~ .  O r n . 2 4 ~ .  
Qeckford .. ... - ... 8(! m. 7 . 2 ~  1,m.-/$c. . . 

} 200. 

Curvature is easy :mthro21@;hou% this section ~f line; ,a-& the derailment to& 
place at the beginnin: of a,right-hand. curve:of.l20 .cbbGng.radius, with 14 inches 
&perelevatim, , 

2, ,'l'he permanent way was laid in 1889 and was therefore 4.6 'yeirs  &Id, 
l'be-'rails, '30' feet ' in ,Iengt..b, briginnlly Mighed 8 8  l b s : : ~ ~  pa rd ,  the present 

'about Ibs. c Tbe chairs, - id, which the rails were secured bp 
&fidlan& pakt6p&dnd'.&eighed 46-3b&-ewh, designed 

tse sleepers hr two spikestld t-WO oak trenails,:~tao large 
tbe.'trenails, spaced di-blgonally. The 4-bolt. fishplates 

There were l I sleepers per rail length, of ,i:re'osdted pine: '9 feet ' '2 10 
inch$ x "5  indhss, thdsb latd, originally beinu ..L heart  side' up.  The ballast 
coa$isted of'a'mixt-ure,of'stoke'and 8hingh for s u t  6 inches below the sleeper 
bed;;. ~tcqie appeared to be, of: -a:  mewha hat. : mtwre: , ' There  a& 
ballast .in:. the: sin-foot way'; formation 'was gravel: .,and., drainage generally 
appeared to be good. 

' 
.'rhB si ngls- h e '  from Barn t -QPWB to .Evehacmi was kategorised as .!.'.&eond 

c i a s  " and-the' S I & L ~ O D '  of double line '-from Ev;eSbam ,-to. Ashchurch. as " third 
class " (vide.'de6nitiona~,l.atrer), 

For. a b u t  1,000 vards" in, Year -of the:,poirit of &railmen t ,  line and level 
d.enerall~;'appeird to'b good., and :coooi+eiit :ii th:, t h e  standard ta be expected m .  
an a bra'nch of tbi's cbarhcter,, 'Gauge 'varied, m'.tbe'@erage .from tk in. slack to 
I$. in. tight, a ~ i d  near the site from id: slac;k.to,& h; tight in one rail lengtb; 
there was little side wear. 

'Considerable spot " had been carried' out; but there-,W= much 
evidence of softn~vs and decay in t e cbair seats of the original'-kEepers; and 
in places the  chairs~ bad cut in to a depth cif- 9 in .  The spikes in,t;hw sleepers 
mere not su~ficientlv-.loow to be'pulledib~% by hand,!hut tbeir twcv.oak trenails 
mere mostly 'decivea, and had no holding '.ewer whabver. The spikes were of 

,., old"Midlaad pattern, 6 in., 'tong 't1nder"t''e bed, tapering in diameter from 
1 in. to 4 in. 

Whekideony had taken plaw'under 'the chairs and the sleeper had riot been 
renewed, refastening' in some chases bnd been 'sarried olit, 'and the slee e k  had 
either h , n  shifted a few inches sideways or the'c.hairs had been move sligbtly 
along the rail. Fresh spike holes had been bored io  each case, 

R 
' Where the  old sleepers dad been renewed. t h e  f a s b n i n g s  oonaipted of a 
varied combinnt ion' o f  spikes, coach-screws, and trenails. In some c- spikes 
or coach-screw& were used id. tbe original t.renail boles of the chair i ,n coo- 
junction witb oak ferrules.. A detailed ana1ysis;is given lakr of tbe n u m h r s  
of the original and changed chairs and of the character of the fastenings over 
the two miles of tbe down line in rear of, and including, the point of derrrllment. 

I examined some of the sleepers which bad been taken out immediatelv in 
rear of the int of derailment.. Except under the cbair seats; the timber appeired d" to be soun and was generally up to the full thickn-9 of 3 i n .  I'oder the cbair 
ssats,  however, a n d  round the  spike holm. it  was soft and decayed, so that the 
holding power of the Eastenings had become much reduced. Examination of t.be 
under si,des of' the damaged rails showed remarkably ,little cbair galling after 
46 years in traffic. 

S. Tnnkl E n  ins ,Jio. 20f13.-Tbia (2.000) class of engine has a length over 9 buffers of 40 feet 4 i ~ c h e s  and a total length of wheel base of 29 feet (see d i w  



on Drawino). The spacing &tme'en the leading and driving axles; is 8 f&t; be- 
tween the &ivihn and tvai l m g  mu led axles 8 feet 6 inches, and between the bope 
centres 6 feet. The diameter of 2 e 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 asks is 16 tons 11 cwts., 
18 tons 18 cwts., and 18 tons 2 cwts. respectively ; the weight on f ie  4-wheeled 
hope being 21 tans. The engine carries in the t.wo side tanks and rear tank 
2,250 gallons of water, and in the bunker tous of coal. The centre of gravity 
of the engine fully loaded is stated to Le 5 feet 4 inches above rail level. At the 
time of derailment it is understood to have been 5 feet 24 inches. The longi- 
tudinal osition of the centre of gravity of the engine f d y  loaded was P 4 feet 11, inches bebind the centre of the driving wheels. The centre o,f gravity 
of the side tanks when full is 6 feet inch above rail level,. 

The leading coupled wheels are fitted with a moddied form of Cartazzi axle. 
box (with incli~ies 1 in 8) which d o w s  a total movement, including a l e .  box 
p h i ,  of 1; inches ( I  h indh each wag). The driving and trailing coupled wheels 
eac have inch total side play. The individual axles of the trailing bogie each 
have inch tobl side play, and the bogie as a whole has  a total side movement 
each may of 24 inches, with  an initial controlling form of 4j of a ton increasing to 
4 tons at full travel. The i q i e  side control spring is of full elliptic type, each 
half having 8 plates. The engine is desgned to traverse six-chain curves. c. - - 

The main springing, is arrznged a s  f~110ws :-On the leading coupled wheels 
there are t ~ o  vertical coil springs ta w , h  &X, On the driving and trailing 
mupled wheels there are laminated springs, consisting of 14 plates. 5 incbes 
hrod by 3 inch thick. These are kept in position at the centre by oa-,buckls 
with a 3 in& dimeter  riveted centre pin, and prevented from side movement by 
nibbing and slotting at  each end of the plates. On the bo je, laminated springing 
consisted of 11 plates 5 inches broad by # inch thick, simi secured. . ., . 

The 40 engines of this type were built in 1 N 7  and were rebuilt with super- 
beater boilers i n  1926; they have two inside ~ l i n d e r s  with 1s; inch. by 26 ~neh 
stroke (inclinat-ion 1 in R). The working pressure is 175 Ibs. to the square inch, 
the right-hand crank le,ding. Engine 30. 2023 was last under general repair 
in April, 1923, mileage since then having h e n  55,354. Total mileage to the date 
of the accident was 883.706: 

Rqort and Em'dmce. 
4. There were 15 of these engines at Bournville Sbed, which supplied power 

for this branch, and they were called upon as required to work over the road 
ktween  Evesham and Adlchurch ; in fact, two up and two down passenger trains 
were worked bv this t-ype of engine daily. 

The train ' io question bad been working on i t s  present timing for 'some years; 
it left Evesham at 1122 &.D., stopping at hngewort,h, the next station. from 
which it departed at 11.27 a m .  Thence it  was booked to pass Hinton and 
~shton-unckb-Hil l  Stations. arriving at Beckford at  11.35 n.m., and at Ashchurch 
at  11.42 n.m. The time of f he accident. was estimated as 11.32 a.m. 

The intermediate block osts between Eveshm and k~hchurch clre " h n , p -  
worth, Hintoo, and ~ccicfart( but tliese boxes are only open for gpecific periods, 
and,at the time of the accident the block was from Evesbm to Ashchurch. 

The distance from Bengeworth to Beclcford Stations, between which the 
train wm h k e d  to run without stopping, is 5 miles 1,110 yards, and the schedule 
of 8 minutes between these points represents an average speed of 42'15 m.p.h. 
I t  wns considered that the accrlerativc powers of the engine, with the light load 
of two conches, would allow of time being maintained with a maxirn~rm speed 
a t  the point of derailment of 45 to 50 m. .h.; but there was no restriction and 
therefore no reason why driver FiTooIley s P lould not have been runnin 
speed. In fact, Lhe only restriction in force on the branch was 25 m.p. ., Between 
mile post!! 73: and 74; a t  Eseshm, on account of curvature. 

% at 

The deceased driver, A W. Woolley, was stationed at Eburnville and was 
aged 61. He had 41 years' service, all at Bournvillq and had acted as a driver 
for thc last l 5  yews. He had an exemplary record. 

5. Guard I .  Cuttriss had known this r0a.d for 25 years, and had worked with 
this train regularly shoe its present timing had been introduced af kr the War, 
though th.s was the first trip he had made following a lapse of some l-2 mo.ntbs 
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1'hk t ,mh had b e n  rnrrning for  3 er 4 eefs t i t b  Tts present corn posit ion of t,rvo,, 
or t b r e e ' c d m s  andLa tanlcengine of k i!i e 2,000 class. 

Cut triss spoke to driver A :  Woolley nnd;fi&an G.'Lpdon at ~ i r m i n ~ b a r u  a t  
and afl kent 'nrdl~kqtil appr;oac.hin,b 'c56 distant 

Tbe first.'thing Clittriss noticed was a n  emdgeacy 
was not ' tben ofl the r o d ,  altho~rgh,'the?e was 
thromn.from ens-to end o f  t h e  brake cornpart- 

'mcnt, which mu situated a t  the trailing end of tbe second coach; after  recovering 
his senses, be went forward and assisted fireman &ynd'Zm afid P e r r n ~ n ~ n t  '-Way 
Iuspector W-aite to release drirer  ~70011ev. 

Rc t h o ~ g h t  t.hat a t  tbe time of der.n'ilmeoi the lrald W& tfnrcllingit3ts 
usi&l speed fit this place. which he e,stirnatcd as h t m e e n  40 and 5 0  m . p . h ;  'He'  
was well acquainted with Woollc\- .snd considered him a good engineman,;a~d 
consistent time-keeper. He bimwli' had never had occasion to complain a h u t  tbe 
road and be bad never heard Woolley so complain. 

G11ard C;. E. Jenkins. who 'had worked wit11 t h i s  t.rain for the previous 
10 mont.hs, also knew Woolley very well. as a mnsi.ient ions and steady man. He 
mid tbat the train was rather sharplp booked between k n g e w o r t h  and Beckfnrd. 
b u t  there was no difficulty in Iceeping time. Hi$ estimation of i t a  n~aximum speed 
between these points was uncert.ain, brit he thnugpt i t  migh t  he as m11c.11 as  
50 m p b .  He'had never noticed any unusual  oscillation and l a d  not heard of any 
complaints i n  this respect. 

Fireman G. Lvndon was not sufficieutlv recovered to give evidence t i l l  t.he 
15th  March. He had 14 \rears' service. pr:~ct.ir.all~ a11 of whicb had been spent. 
a t  Bonrnville on passenger s u b w l a n  ; work ; ,.he had Imcrwu .t,be Barnt Green- 
Ev&am section since he started 2nd the..~Evesharzl-Ashbhurch' section during the 
last' 12 months:: 
, The day' 01 the accident,, .Monday, %tb Febrt~nrr, wrw the first t i m e  he had 
worked over the road for 7 wkeks. Re h i d  nccompflnid driver Wnolley dur ing  
the previous ~ e e k ,  e.scept on tbe Friday i n d  Sat.urday when W-oolley had .  a t  h i s  
own request., travel led over t he Evesham-Xshchi~rc;b ,sect ion. and over the line 
ta ' l ' amworth,  in order to refresh his knowledge of these sections. During that 
week Lvndon bad not ohserved anyt.l)ing uniisual ahoub Woolle!:'~ driving; he 
knew him' to s l ~ i ~ k  to i n  the shed. and he appeared to be Et. for duty. Koolley 
had made no comment' with regard either to the working of the train or his 
1,nowledg.e of the road. 

On leaving Birmingham. the engine was rilnning chimney first; i t  behaved 
satiufactorily up to Evesham, attsiriing a speed of PO m.p.h. i n  places, and  the 
various stops were made normally. T,undo~l bad fired on h e w  engines all h i s  
service., and said ~ h a l  " i/ you got u,r!ylhinp l ike  . C ~ P L Y ~  out of f h r m  they commrtrrP . . 
t o  be rough, v i z . ,  n htr l l i i? ig  m o t i o n ,  7/01 a rolling motion. , . In  places they were 
linstaadier than in ot,hcrs. and d r i v ~ r s  knew t h a t  and applied the brake as neces- 
w r y .  There was nothing abnormal  about this engine, and it was ru.nning as 
o.tdiers of this class do. 

Tmving Evesham. Woolle~. oheyed tile s p e d  rest ricl.ion of' 15  m.p.h . .  and the 
Y ~ O  at. kngcwort  h was made norn1all.v. \!'ben leaving t h ~ r e  Wool ley remarked 
" $6 OR= booked prp!ly rhorp from l?tv,prs~orlh 10 Bwk/ord ; btlr Lyodoo " did 
no! g ~ t  t h~ in) pr~ssjon t ha! Ite 1 w . ~  in a h v ~ ~ r y  ;  it^ 1a.d ha nrt ~d j 11.~1 m r he 0 1  h-er 
dn.rwr.c do . . . ' Lvndon's act-ount was t h n t  when approwl,iug .\shton-rindrr-Mill, t h e  nmnl 
oscilla't.ion c o m m ~ n w d ,  and \\:oolla!. eased the r e g u l ~ t n r  ; thnt RRS after passing 
(.he sllmmit. Neither of then1 s l m k ~ ,  :! 1114 the\- we1.e look ing f o r m  !.(l ; nit er t , r~ue l :  
l i n w  a 1 i t  tle further, more t h a n  usual waving WRS set tip n l ~ d  i t  seernrd 1.0 pt. worse 
sr~8denlr. the rnot,ion being so quick ~ h n i  t h ~ r r  war; no time to  do anything before 
t.he deriilrnent. occurred. He stated that " i l t p  I I P , ~ ~  t h i n g  I k t 1~71 :  WQS thnt the  
engine s f u r t ~ d  t o  h ~ a n s  u p  nt t h e  front end and 111~  drirer 7vi-u upp ly ing  the braksz .  
a d  n l l a r  that I ran r ~ m m  GP+ tlw e n p i n ~  /01/i,lp QR i l s  s i d p  ". 

. . Lyndnn estimated that s p e d  at. &r time was  50 m.p .h . .  find while he tho~ight 
< tha t .  Wwlley applied the br&e w b e n  t.he oscillation sriddenly incrensed and before 

tohe engine heavd up. he could not my for cert.ain mhathtbr he Eullv clowd the 
regulator wben the derailmerrt wr r r red .  He had no h u h t  ~ I I U I  s p e d  at the 
time was faster than on the journev to Et-csham : but he thought i t  was not. 
abnormal for this section of line with this type o f  engine nod light train. 



6, Driver. W. ,Tackson,. wit h 34 years' service in  this cnpaci tv. had known 
this train for over. two wars, and hnd been driving engine of the 2,*000 class ever 
since their intrndoctiin. Be had no t roul)le in keeping time ai t'h  his tmin, 
rrruning at a mzxirnum speed of a b u t  45 m.p.h. between Hinton and Ashton- 
under-Llill. He had mao~onally r~acherl 50 m.p.h. at this place, but navrr, he 
thought. A 0  m.p.h.  

Jacksan said that these engines " roil somswha~ L$ plures and I think i%ey 
feel t h r . r o d  eawYy, b u t  I luinr w r r r  in mv mprirncs lrad t o  rrpmt &hem ~ Q Y '  
rdling. Il-ilil n p a r d  to this  p ~ 5 k u l o r  pir& of r o d ,  I hare morr  had any cause 
to c m p l a i ? ~  and I h e  d w a y s  ensad dorm rzs u7a uot o w r  the Lrtnk, trnwl I hme 
newer ezpwienrcd any ~ o U i n i  on this linc e ~ r r ~ t ~ ~ r o r n  about 300 yyrrrd.9 m tL 
Rfieshani side of Ashtun to the Ashchurch end of the platform; but such &ling 
has not  been smious snouplr t o  rppart and I think the os.qilhtion would ~ U W B  bvan 
worse bf ,hipher s p e d .  bu! Mniny t i r n p  in hand; my prarfirr i- to  krrp speed 
dmun " 

J a i h m  stated that when Woolley rode with him over this line doring the 
week previous tn the nwident, he bad to?d'him thnt a little rollink *as tb be 
expected at  this place, but o t ~  that ocwsion this did not w u r ,  as time was well 
in hand and he " enscd dovn ". H e  said that there had always been comments 
in this  respect about this road from the other seven drivers in his l ink,  and rolling 
.occurred only oa branch lines. 

7. Porter F. 1;rrm of hnge~orth  stated that the train left at 11.27 &m. 
hv the st-ation cinrk: he had no conversation with the trainmen. Green .mid 

.that no prswngrr ~ r ~ i  i r  ran i hmugh Hcngoworth rv i t hont stopping h ~ t  t.l~at 
fitkd goods (haoann) trains, of 30 to 33 wsgms, ran through a t  45 t<) 50 m.p.h. 

Mr. R.  E, Sh:rrl,znd, the I3en~ewortl1 Station Master. ,reierrd to oonvema- 
tion w ~ t h  guard C' i iL t . r iss as to rhetsking of thr Iatler's watrh, S h d a n d  thought. 
thnt the train arrived a little mrlj - ;  he held it  a min~itc and i t  dcparkd dead on 
time. He estimated tha t  the  spwd'of tbr tittcd freight (bnnnna),trains,, which ran 
through at night. did not exc.eed 31) to 40 m.p.h. 

Porter E. ITT. Rickett~. aged 25 years. and of two years' service,.,dl at 
,\shbn-unrl~r-Hill. stated that he nn~allv R ~ W  this train pass thongh the station. 
It was the onIp passenger train which did not stop and he estimated that  it. W*? 

usaxlIy trarelling at 51) m.p.h. ,  but he did not consider him.self a g-d jatlcp of 
~ s p ~ ~ .  

Mr. W. R. ,J. West, the Recldord Station' hfrrster. was also in contml bf 
Ashton-under-Hill, and had Iwen at Beckford for three years. He had not, bow- 
ever, seen th i s  train VRSS through Ashton-under-frill, nnd. rwuld give no estimak 
of its usual speed there; every train stops at Reckford, except three up and two 
down goods trains, mhich he thought att.ained a speed of 40 m.p.h. thmngh the 
,st&ion. He had heasd of no complaints atron t the road, and had no suspicion 
that this~mas i n  tlef'wtire condition. He linen. the gangers in the neighbourhood 
and they had never rnmpl~ineci alxrut the ~ p m d  of trains. 

8.  Ganger Heath, aged 48, had k n  in charge of the Hinton. ts Ashton- 
under-Hill ler~gth. No. 2 1 4 ,  from mileage 77 to 793, for 11 ?-cars, W ~ R  gang mu- 
sided o f  two nwn besides h i m w l f :  it had k n  r~dnced fmr t n  thrw men 
in l92!,, the length remaining thc Same. He was working about i O O  yards OB the 
Hintnm side of the ~ i t c  ( I I C U M ? ~  the summit) and mnltl give nu account of how 
the acciricnt happenrd: he rdirnn~cd, hrnvever, that  the ;speed ni t lw train was 
ahoat h0 rn.p.11. when i t  p c w d  him. ancl thc swaying of the engine wns noticeable. 

S He had nnt m m  h i n d  a b u t  t h ~  speed of th i s  trnin. btit an engine nf the 9mt3 P clam had widened t ie gnuge n month or 90 prcvioual~ ta the ~ u t m t  oif a inrh to 
3 inch; he r e p l ~ c w l    he sltwpers co~~wrned.  n t d  in oth& ~ w m  'he movcd them and 
respiked the chairs. H e  did this wlrrncwr ha notiwd the chairs wcrp pushed 
nut, perhaps once a wek. l+ ha4 renewed three d e c p e r ~  near tht. ,site only a 
~ e e k  previom to the aciident. 

HP had nnt reprtcrl the matt-cr in but he had tnlked to Pmmanent 
Wav Insprctor Knite nlmut i t ,  and 11nd drawn t l~c latter's nltetrtion tn the 
nex.&ity for  respiking; hi3 work 11rrt-i not heen crit iciwd. I!c: was a ~ m e  o f  IJIC 
l arg~  numher nf decnyed t.rennil;r i r i  his length. and  mhtln n d w p r  was re laced 
he made R prm~tiw t r f  pitting n third ~ p i k c  with a fcrrulr i n  tlm trenni r hole. 
.HP said that he had not renewed all the dcc:aycrl trermils k2rriw the worst sle~pcbrs 
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were being replaced fir&, and during the previous two &&ha 200 had been' dealt 
wi tli: 

E6- \ h d  kalked' bv&- tlhe dotm mad on' t h w m n i n g  -of the accideirt; and. on 
the 'previous day, .finding no defekt;~; his opinion appeared to be that two spikes 
'were sd6cien t on a. straight, road of t h i s .  character;. and he, wss  su ported :by 
Permanent Way Inspector Waite. Re thought that the presend- of t rek 'migkit 
-b&e prevented the ,  spreadin - by. this -en ine; bbt tke- p ~ i t i o n  with' regard t o  k trix.mil 'fepla~me@t'apparent y.  was'6h.a-f .t f is work had 406 been pursued -for two 
or t h w  years due to labk -o$ supply - and obscrle'scenm. 

9. PermamentmWif 1nspectorG:W. Waite; a g d  60, Yas 46years'service, 
a d  h.as served -in 'h is  present. apaeity for the l8;'st. 15 pits .  H e  had be& in 
'chairge of tb is sektion for about five years--;'it extended from '.4sh r.hk.r'ch north w'ard 
'to Stoke .Works on the main line and to Cougbton on tkie branch, 21 and 2 2 m h  
miles- respect;vely of  running line. He was ~tlsd'responsible for Worcister Y a d .  

He had been taking stock at E v e h a m ,  a n d  was re t,urning LQ Asbchurch bj. t.h is 
train in the m n d  compartment o f  ,the second coach. Briefly, his account of 
the accident. waa that,  after ' passing the dist.ant signal for Ashion-under-Hill 
and when t;ravel!in at 50 td 60 m,p.h,, the  &eh commenckd to oscillate more 
than 'usual: The d era i lmen t follo.wed ' immediately, and ' b,e wak t,hro~.n acrow 
the comparthien t u rid&- the' seat;. He was uninj ured., ' ' n rid a f t.er ;helpi n g  to 
extricate driver Woolley , . and going to the station, he reti~rsed 'to the k i t e  and 
eximined the road,. ' 

He 'came 'to tbe conclusion &a.t. the: engine was iravelliog too fast;. lbe 
rails had been' pusbed out, wide td &up,  first b one side and then o n  the 
other, a little Co 'start with, but gradual1 mcreasing 'to at least 3t i.nches at the 
point'of3der&ilmbntt (vide 'the &tii'iled p I an), 'the' enqind having finally dropped 
-ins.ide,'th;e $-fait' w e  without' marking the rail. ' .&ven w he:% .four ser-tiicea ble 
sl&pers had reent lp  been put; in, the gauge had-sp&&d' by as much'xs 19 inches. 

.Beyond 'the point of derai lmen t for 161 yards the. track was entirely destroyed, 
more particularly the left-hand rail with i t s  chairs being pushed off, the sleepers. 

Waite had las t  walked through this section of line on the N t h  of Febr-uary, 
nine days previously; he found the track " a e ~ g  f&, withno signs of sprsadinp ". 
He had tested the gauge in several places and  d o p d  i t  true. He considered the 
" lq ''. as.gmd 'm some main lines, a8nd  bough he'realised that the road was 
" get t ing weak "-in recent rum ths he ha,d given inst,ructions for  f u r t h e r  " spol " 
&epenng,.as material wss:auail~abl+-he was of opinio~. -like ganger Be-aib, that 
where trehails. had, decayed in the old sI&pers., -the rerna.ining two-spi-lies gave 
s f ic i -at  strength- on the st raigh ts:arnd exsg 6urves. . ' .  . . 

I n  fik;'.notw.ithst,anding 'the decaie-d condition pf  the old skkpers under 
the chaix" ;S&C& and,. the dCfi~iency of ' tren&ils, Waite ' thought that the track 
'general1v:wa.s -B.( fo'r unlimited speed, except, he stated, in respekt :of the 2,000 
, class of -tank e o g i k .  the operation ,of wliidh Be'bad discussed,, witb.his gangers, 
and " we t h i n k  l hey knock the rood about' than o&e*, but 1- never :th@ught 
it necsssary to re. rt the malLer, a$ in mna oph im,  iQ was n.o$ seriorus, e m - q h  ". 
Astheresultof k isaccident, however. di teconsidered that aspeed restriction 
of 40 m. .b.. was necessary, and be  proposed to bave aU decayed trenails replaced 
forthwi LE I 

Waite stated Bat thia was hi& first experience of serious and estensire 
damage - b~id by t bae  tank engines; but he had h,ad several complaints yre- 
viouslp hbouE t.lieir effect on the section of down line , between. Evwbnm. and 

, Beck ford, though the gangers concerned had always put matters right before he 
saw the darnw referred h.. - .  . 

on' the ohher hand, be bd'never taken steps. t o .  ride .cm an t3ogi.De of this 
claai, thou b, he had frequentlv traveltd,in-traibs'bein .hauled by them. and he 
higuggested t. 7 1st they im orted more oscillahion to the ve icles than other engines. ! ri 
Further, he had never ad muse to complnin ab0u.t ' the road, 'nor as to excessive 
speed, and he thought t h a t  the normal maximum speed of passenger trains was 
,40, to 50 m.p.h. 

Wait4 'udged'that, half tbe orignal 46 yetirs' old sleepers were stiEin,the 
road, t b o t  L er half having been " <spot" ienew8d. Since 1930 he had replaced 
1;046..in five track miles, or rather IeSs than 10 per cknt. ; hu t  during t be revious 
month or so 200 had been ' dwb  with "betwein Hinhm a n d  Ashton-un I er-Hill ; 



Though h e  ad.mitted that. moisture accelcra,te.d the decay, he d.id not con- 
sider that.  he prevailing wet weather had anylhing to do with the accident, 
as .the road bed was dry. His opinion general13 was that the derailment came 
about. due-to swayin of this tank engi.ne, occasioned by its excessive speed, and 
that the accideut cou 7 d not in consequence be attributed primarily to insuflic.iency 
of lateral strength of the track itself. 

With regard to the standard of maintenance, Wait& referred 'ic. wduction in 
t he  st,rength of gangs three or f oar yea.rs ago ; he said t h t  gangers had complained 
on several occasions, and he thought that this and gangfi on the branch 
were of insufficient; strength. H e  had not, however, this, and generally 
i t  appeired tha.t Weite considered that the road the attention that  
was necessary; but, that auxiliary work, such as fencing and ditching, had to be 
neglected at times to permit of this. 011 the other hand, he cmsidercd the line 
between Evesham and Ashchurch as below the average in the amount of " agricul- 
tural " work which wai. required. 

10. C,hief Permanent Way Inspector P.  W. Evans had heeu in charge of 
the VC'alsitll district for five pea.rs, sad  was responsible for  some 680 t:rack miles 
of first, second, and third class li,nes. He is 54 years of age and has 34 years' 
service. The l.ast t ime  he had been over this section of line was when, with 
Permanent Wav Inspector Waite, he accompanied Mr. Grimoldby, the  District. 
Engineer, for the relaying inspection i n  September last. His  statement was a,s 
follows : -- 

1 1  I thought [hen that this was n fait. road bwt  i f  was g e t f i n g  townrds ike 
end of i ts  time nnd ib shou-ta! bs pat  i n  for r e l q i f i g ,  und it was put i 7 ~  for relaying 
accordiingly (in 1936). Them are: a. Lot of decayed trenails but lhere are t w o  spik~s. 
and ~ J L B  two s p i k ~ s  shodd hold m y  road w d h  reasonable traf ic  q v  to 45 7n,,p.7h., 
at any  at^ on t h e  s.trhinht, md m a e q  emy c i . ~ ~ c e s  0s we inzpectcd to-day; but 
nn c w a a t ~ ~ r a s  ol. 40 ch&hs and oner wt? should hana more fastenings. 1 ga,ve in,- 
struction,~ in Septentbar to  In ,cpsctw Waits that we should chwiatr (L few sleepers, 
a.9 ~ a p u i ~ e d ,  t o  keep them goinn untd the r o d  uins renewed, m d  when i nch  
sleeper was renewed I e v c t e d  t&o spikes and, if nccPr.;.ary, a third with  n f srrula. 

I got t o  ths.  site of th.is dwdlmsnt a t  4.15 in ihc afternoon, and I think 
the derailment ~u7m c m a d  by the engine swayiny f rmn side 10 side at high7 speed, 
knocking the rails out of gaup j k s t  o n  one side and f h m  on the  other. I have 
. remi t  before ,  but not so bad, I saw i t  in the sart2.e place in August 1929. On that 
occasion we pd the r o d  !buck and ui ~ h s  sleepsrs tli.rough, 1 should third: 
b e t w e ~ n  40 m 50 is 11ut neighbmrrhoo8 Th.r.w r e r e  chnnged a t  il*t ginze. After 
that I conridered t h e  r o d  would last scrmrrl YPQI'S, 

I do not think the accident has come a bou-t t h ~ o u g  h weakness o j  fi,ttings. 
1 consider it  has bgen C~USGC,? by  the engine in q u e & m  tmudling at  e.ccessdve 
speed and bodly swaying. 1 gather the way tlmt th,is brain is timed the mu,ximum~ 
speed wus probably 60 m.p.7~. at this point. I could no-t say whether il has been 
a2tered . ~ n  ce 1 92.9. 

' 

P ' i f h  regard to.th.e acti0.n to be taken now; I consider tlcat an d d i t i o n n l  s p k e  
shsrJd be d d ~ d  whew the trermils hme decmyad pmding complote renewul in 
1936, but ,  of course, m o-~LT stmda.rd m.nte?ial, we only put tuw scrsws in OUT 

chairs 0% second and third class Lima. P8ndin.g the com.$et?:m of that I shodd 
keep  ths speed rastm'ctim on that we haas got now: ad;. m.p.h., but .l should 
l ike to  see ct petrrmn.snt restriction on the Brcmch altogether, ziz. from Bnml 
Greejz to Ashclr,urch md to M a h e m  o j  40 m..p.h., in uiew of the /u,ct that it is n 
third class line, notwithstnndinq t h.e a d d d i m '  of these spikes. X pwpose to mnke 
recommsnda~wn,o~accordinql~. . . . ' 

1 haha.@ c a a  to this co&iurion not only OS B result O! this aecide& h t  because 
I was no$ muam qf the high, speeds that wrrs being 7 -m ,  and a t  C h p  senle t ime  the 
malsrial! i s  getting wsak." 

M r .  Evims had never travelled over this road on an  engine, a s  he only went 
on the footplate on first c la .9~  lines. His last experience in this respect m the 
2.000 class was between Birmingham and h'uneaton at  35 to 40 m.p.h. two years 
previously. He stated t h n ~  he found " these engines roll vc7y Badly when 
oner 40 m.p.h.. wit h U Iiglt t load '!. 
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11. hfi. C.. .4. Grimoldby, the District Engineer, had been iu charge of the 
district for the last seven years. He'sa.id that the " s p o t  '' shepeering oh this 
brsneh bad apparently been p i n g  on for ihe last 15 to 20 yeara, and Pe road 
had hot been re-sleeper4 roughont.. The following ie a tahslar summary of a 
rtatpment prepared by him showing the renewals efIechd in the down line, anll 
the difYe~=ant chair fastenings. between M.P.  773 and 78.2; via,, over the mile in 
rear of, and induding, the site of the derailbent. :- 

Num,her. P m  CB??.~.  

of Total. 
(1) O$.l:gin~zZ Sleepws. 

(a) With two spikes per ohair and old 
decayed treuails or t.renails lacking. 221 I I 

(b )  witd two spikes and one or two new 
trenails per cb air . . . ... ... 418 22 

,- - ,- .".U. 

Total original sleepers . . . ... 639 3 3 
- .,U 

(2) Changed S leepe~s .  
(a) Wit.h three spikes per c h i r  . 522 27 
( b )  With two spikes only per c h i r  . .  . 119 6 
( c )  With .four coach-screws 

or two spikes sad one trensil , 

or t v o  coa,ch-tscrews 'and one or two 
l 656 

\ 
34 

firenail s 

Mr. Grindclby estimabed khst of the 1,046 sleepers which ha.d been changed 
during the last five years, in the 6v.e track m . i h  bekween M.P.  77 a.nd 79+, 
about .75 per cent. had been put i.n the down line. representing, say, 16 pelt cent. 
of the tot,al number in this 2.;- mile section. With r e p r d  b past m d  future 
renewals :Ccir the Xwesharn-Ashchnroh section, he informed me ,that: o f  the 1.1 
piles on the down line, 1,498 yards, 7.7  per cent., had been renewed in 193 I -33. 
1 rude 1.,194 ywcls, 15 per cenf., had been approved for 1935, and .2 milcs  616 
yards, 22 per cent.!. of which about; 2 miles caver bhe site of the de~ailment, were 
proposed for ~xmewal iu 1936. 

He referred to the previous case.of spreading in h e s t  1929 which ockurwd 
,m':the down r0a.d a little mare? Ash ton-under-RI I I ; - th i s  was cmsed by the pass- 
age of the s m  class of engine, No. 202.4, on the same traji, and thegange had 
widened zigzag , tr, a maximum ,of I inch (aacording to Chief. Permmen t. Way 
Inspector Evans. it was l*. inches). , He gave orders for the repair of the koad 
on this occasion and the d m q e d  sleepers kere replaced. as nlrendy described, 
no speed restriction k i n g  imposed because h e  engine concerned &as said to 
have been taken off. There was, however. no contirmntory infbrmntion with 
~~egard  to this, and the fact is that these engjnes 'have k n  consistentljr ru.nning 
in this service since they were put on in June 1929': 

Mr. Grimoldby also said tha.t since the,  occurrence in August 1929, 
ha further trouble of this kind had been r.eport,ed to  him. with regard to the 
state of the road and conditions of operation, he said that he was not a.ware 
t h t  the deca,yed trenails were not being replaced by spikes; he inspected the 
road last September aid "saw these dscc.ayed t?-epails, ml,  nt that t h e ,  @ebie&nq 
that the traffic and s p e d  were o d y  liyba, con,sidemd ihat ihe tu.o fastslminp 
wem sufi.ciarr8. Had As Been u m w  o j,. the class of engine and the booked speed 
o.i which it 'had t o  Tun, he would s l . fh~r  ha.vo imposed a speed r s ~ t r i c t i m ,  or  
?.elm2 the ~ o a d  ". Re thought that, trains were stopping a8t everv station and 
running at slow speeds; otherwise he would bavb " peut inf ied  ~ h c  pk-i t ion". He 
was nbt aware t8hat Shere mere trains not stopyin,g at Hinton snd Ashton-untler- 
Hill. 

With reference to tbe maximum speed -of operation and to h e  classification 
of lines for t>he purpose of assessing the standard of maJintcnmce, 1 Kas informed 



that. the blass$cation formerly used by the L. & N. W .R. had been adopted a& 
a .standard. ,for the L.M.S.R., the basis being ss f ollowa :- 

First Class. 
All Main Trunk Passen er Lines. % f assonger Lines -other t m. above, over which Express ,Services are 

, . run regularly. . 
, . Important T-hro~gh Goods Lines subject to Express Goods .Trafic. 
' 

Goods Lines subi&t to fast and heaw traffic. , , 

All Electrdied &ea. 
., 

Secofid class. 
Passenger Lines (other t.han Main Trmk Passenger liries) subject 

to szpeeds over 45 miles per hour.. 
Through Goods Lines subject to fast traffic, ,i.e. exceeding 45 miles 

per hour, but not heavy. 
Thin3 Ctiss. . 

B-mch.Passenger Line* over which speed dbes nok generally -exceed 
,46 miles per hour, and traffic is faid light. 

All Goode Liu& &d Loops su ject to Slow or 'Station to '~ ta t io?  
Trafic. 

12. -The shed examinati.b$ .of engi'ne No. 2023 prior ' 'to the accident had 
proved satisfactory; corresponding examindtion of the stock a t  Birmingham on 
the morning in questioli also r'e?ealed no defect, and all wheels were in 
excellent condition. 

Assisted by the Compan 'S t@iBei.s, .I made a ?detkiled examination on . the 

f E '15th March of the en ,ine W eels, axle boxes, s rings, bogie, etc. Tyres and 
flgnges (btmdard dept of 13 inch,es) were ver P .  ittle worn; the maximum out- 
of-truth did not exceed fa inch (driving coupldwhkel ) and this.was cbnsidered 
to have resulted from the derailment. The total si e pla on all the wheels, 
including  that^ of the Cartazz'i slides on the leadbg axle, iiom one side to the 
other, was follows :- 

l Y 
Desig~led 
Standard. Actual. 

Leadingcoupled ... 1 +: total 5 

Driving coupled . . . y1, ,y TniiTing, coupled . i . Leadilrg bsgie ' . . . . Tf .  " 
t1 3& l* 

Ttailing Mgie ' ... .,. . ..YK '31 . YT -5,"" 
, , ,  

less than stttndard. 
more than atandad, 

The increases from standard will be noted, mileage since the last general 
'repaii being 55,000. The reduction from standard by. fk inch, i n  respect of the 
leading coupled axle W as brought' abouf a t  some time by the thickenisg, of tAe 
white metal pads (normally 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 I% inch, leaving the Cartazzi move- 
,vent. alone restricted. to a fatal of +, inch instead of 1 inch as designed. Thus 
there was on .the .leading axle ib inch, free uncontrolled side .play plus f inch 
%artazzi con@olled. side play, compared with design of f inch free, .plus 1 inoh 
contro'lled: 

All bearing sprin S m d  bogie side control spriags we?e tested for deflectioa f and ave results whic did not vary appreciably f,rom d e s i p .  ,All ,plates were 
foun! to be in good mndition except for a small gnd unimporbant surface crack 
near the  middle of the sixth plate of, the right driving spring. 

13.. Oh the 15fih March, mxompmied by Colonel Rudgard, Divisiomtl 
Superinteadent of Motive Power, Major Wilson and I travelled on the' footplate 
of an engine of this class, No. 201Ij when workin an up stopping passenger 
train, from Burton to ,Leicester, a distance of '31 mi 'i -es. . . 

. This engine bad worked abcut 25,000 miles since it$ last gcin&al repair in 
Juhe 1934, Ie;ss -than hdf that 'o'f No. 2023. The train concerhed comptised 
three bogie coaches, booked to leave Burton at 3.33 .m.,. to &p for one niinute 
st e a ~ h  of the intermediate etations, Gresley, d i r a ,  Ashby, Swannihgtotl, 
Coalville, .Bardon:. Hill, Bagworth, Desfbrd,. - Kirkts Muxloe, and to arrive ,at  
Leicestm at 4.38- p.m. ' ' ,Gradients, generally rise to B agwortb, and thence fall 



Leicester ; aoem e speed, start to stop, between stations was about 30 m.p.h: ; 
except over the & mles on the falling gradient between Bagworth and Desford 
where i t  was 45 m.p.h., and between Desford and Kirkby Mwloe, 29 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 .b., with the engine worki,ng hard up the gradient. 
The period of oscillation was about one second,. . After this, u n t ~ l  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 appreciabl 
higher than 40 m.p.h. was not attained between 13urton and Bardon Hill, and: 
if anything, the engine rode more steadily on cufves than on the straight. 

Between Bardon Hill and Bagworth, when stearningl,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 
$he road appeared to be in fair condition (better than at Ashton-under-Hill) but 
ballasted wltb: ash. Between Bagworth and Desford, on ballasted .rsad. in good 
condition, while there 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 
it severe, and on. relaid road the engine rode steadily, speed not exceeding 
48 m.p.h. 

The trip clearl illustrated how eympathetic this engine was to track defects, 
and riding on the I ootplate obviously afforded a rapid means of examinin 

?lthe road. On two occasibns oscillation develo ed which, in my opinion, might ave 
rapidly increased to a dangerous extent l a d  speed been a httle higher or 'the 
track less well maintained. Driver A. E. Passley informed me that unless 
s , eed w,as carefully regulated the movement was liable to be worse a t  certain P p aces 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 violent oscillatimi 
in engine No. 2023 also brought about the accident i n  question. 'The effect .is 
clearly shown on the plan. Derailment resulted from the gpreadi'ng of the .raid, 
owing to the lateral weakness of chair fastenings, which were unable to 'resist 
the side to side thrust at tfhe comparatively high'speed'of 50 to 55 m.p.h. 

While this engine evidently exerted an abnormal punishing effect at such 
speed, there isl also no doubt that the track had been allowed to deteriorate to 
the extent that it retained ordy sufficient margjn ~f safety to carry even normal 
traffic at 40 to 45.m.p. h: ; hence the' speed restriction .which it 'was dbsequently 
.decided to impose. .. - . . .  . . . . 

, .:. .. 

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 
wasl 42'15 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 H rst 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 be had been warned during the previous week by driver 
Jackson of the possibility of oscillation at this point. Fireman L don even 
estimated that i t  was 50 m.p.h., and in view of the distance whic K" the. train 
travelled aftm derailment, plou hing its way through the track up to its axles, !' and of the fact that the engine ell anits 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 ab9ut.l second also indicates speed. of this order. 

The reoords of gauge and line, commencing some 1;100 yards in rear of the 
site of derailment up to point A, ahowed a maximum variation in gauge from 
correct to 4 inch slack over ,one rail length, and. in level over t w o  rai.1, lengths 
(on the straight) from plus 5 ,inch on the right-hand rail to plus 8 hchr on the 



ISfb-hand +ail, The first: signs of ddening ,of ;fhe,!gaUge:; as the :resdti. 6f the 
a s w e  of this traid, were poted at point A, ' abouti: 880 yardsi in .rear of the s i b ,  

gat betwed &ere m& int :B there ~ i a  little e~derice o$ this; the .fastening8 
appear to haire b&i 6&cidtlj, wible, 38 *&pm, or l36 pep, c&t .; in. tbie length 
h f l n g .  been. rqently $hanged: Prom ' ,pin% B; ho%ei.er, the pushing out of,', 
chains~of,.one mil, and..then of. the other,' tbe,exhenl of &,,inch $0. L &h, ;appems 
.,b h6~b~e :coiTicided: p%h the.' eide-to-side oscilla$io~.. of .the engine up:' to -,paint C; 
164 yards .in. .war of, t h e  site ; then& :the widening . b m e  Irapidly ~ 6 1 : ~  .mCiL.lt 
,rea;Ched 33 .inches, .fracture ,of. .the ,chai,~. &L& , , .. of. .the : left-hand . rail indicating 
.where dexailm@ bad Bommenced, : , ..i . , .,,: ,, . - -  , , ,  

- , Assuming that sp&d was 55 m: p. d.: some 13, or 14 seconds must have &ped 
between the' :first haticeable damago and.. %ha. derailment; but it was' not until 

.or 4':sedond$ before $h& acoident happened that +he gimge Was wideaed by. more 
than: :X in& (pint' C) aiad in .A1 probability, this: w w  the f i ~ ~ t  ihament tha% .the 
movement on the footpl,ate..wai ,wvexe enough :k cause ,alarm; too: 1,at.e h ;b;rhg 
ab0u.t au$cieat,reduction ig speed.:to.se~ve the situatidn..; , . , , . .  . , 

, ' The tra& .was dassihd .a& third c k  ,for mainhmace purposes, the ,ba& 
of &is .being that traEc m m  fairly 'light a d  speed W* .not. expected: generally 
b. exceed -45 rn.;p.h. It was realised that:-the mad: .*m n-ing: the end of, L its 
life. and' it. had been p r ~ p w d  i for renew4 .; .but, .eviden't-Zy thehi, had. be% brious 
misjudgment a s  to its latezal stability;.wtder &mparativdji' hi& speed, though 
the punishing ef€&t 'of this. type ' of tank engine was. notorious; examples being 
the derailment at Swinderby in'2928, and the damage here in 1929. . . . . , . . .  

:This failure to appreciate the risks being run ii ihstrated by tbaipmmahce 
of a prolonged policy of "spot" replacement of sleepefs even' after .th'e owurrence 
in 1929, by ,the existence of ri larpnumber -of ,decayed tr~nai3gi and re1;knce upon 
,only two spikes having ,.inferior hold in; decayed ,timbers, kind .by. omissi.on to 
impose . a . stringent speed restriction Geding ,. ~enewstl.. . ' While , Mr. 
G, A. Grimoldby,,, the responsible Engineer, according to bis eridence; was .out 
of touch, witth the prevailing,.mnditions of  trafhc, and had: failed, like the rest of 
the sta$ to  reali* the effect which. the&: q4zies hi ht, %;on we,ak' track 
mabrial,,,Permanent Way Inspector , , G ;  , . W., , . Waite . ha d evidkntly not . kept, . 

, 
him 

i.nf o r p d .  ,of the true, >pitlop,- , , , , . . : .  : . , . . . .  . , . . . . . .  . . .  . . . ., . . - .  
1, consider.,~thewfore that Waits was' primaril . .respo,n&le f o r  permitting 

this :.road ,to =main: without, the strength which wou T d -have been aff or&A b-y new 
4astaai.ngs:h,.t;he:old~deepe~s,decayed as,these.sIeepsrs were. Such.decay ,must 
. ~ ~ ~ . & i . ~ o i n g ' ' o n .  for .a, long time, and. he was. &Tare of the .opinions and: ex- 
.per$ences -of. :his gmig&s ~ i t h  regard. t . ~  thew. enghes.. ,He failed;: however, eve3 
to travel on the footplate'," and did no inore than change a fey slee' 03s. ,when 
more extensive renewal and strengthening. were ,dearly required. d' hile 1 am 
satisfied that t h h  was the ''out&me of%,&. X' apprec'iktion rather than lack of 
interest,' 1 cannot .but.  remark that a Permanent Way-:Inspector.- accepts! grave 
respomibility in letting deterhatidn,. even of a road 'of '&is char'acter, exbad: to 
the lengths it did hare, without: d ~ i f i g  special atbati'oh to it and t o  t h e  p=- 
vailing -.tr&c eonditims. : . UdesS be, - d ~  that and Srinkly recommends the 
imposition of cor!cespondipg speed ~kstriction h e  ftiilq in his  duty.,, , , , ' 

- ,  
, . , , 1  , . , . 

' i6. 'with' k p r d  to the bperiti'oi d f  this cla& 'cif &tank eng&e,.whicb. was 
designed and built for mixed traffic, and of which 40 have be& working for about 
28 yam,  ' this derailment and the himily occurrebee at Moiriion the' 20th March, 
afhrd ,further illtmtrations' of the 'destructive effet of. 'thkse erighe$. dn, ,track 
niaterial., As is teported sqmraitdy,, it '5s. considered ,+at' &gibe B.O. 2011'; +hi& 
&,s.con~rned in the latter.@cident,'.wak probably responsible f ~ r ' c a n s i n g . & ~ i , j ~ ~  
damage. to 'new standard '85. lb. material; which had'- been .laid only 12 months 
previo~'iy near. Moira:. . . :. . . . , . . , ,  , , , 

To app~eciak fully : the cbmbination of cixcumstanc& Which led to ' these 
accidents, it is fiebessiiry 'to 8onsider &me of the &&acteristics of this &@in& as 
a carriage. Its"a~$ed ':wheels; &feet 7 inches in dimet&; ' m e  larger. than .is 
t.18u.l for gwds engiinesi, and. ib could therefore attain .speed up: to 55-60 m.p.h. 
,with areasonable, f~eedom,. &ough.baving regard .to the existence ,,slide mlveb 
,and kestricted port ,,area, speed .of this order : represented, :the limit, 'Notwith' 
!$$nd.hn , F  . > .  , this type valvej :it is.ed,t&vorthy .that in.1926 these: engines mre &built 
mth.,a ,mperheater. boiler .,. . . . . . ' . . 

.. . .  . 



; aT4-idw1 p d ~  tr@ffi~,. the eagine was provided m&h larger water and wat 
wpaoiCy than- ,is wud, for, a. t;a& +g ine of .this sim, 4na  type, viz., .2,250 gallons, 
or -IQ-.tom, of water; a i d  I&&, ,tons of,wal.. The .:side tanks are extended n;l-early 
to the sfa,bhe smoke-box, and-l&w$ng g p r d  to the dietfibution of weight of 
waster and cm1 .&re i~ oofsmjy a hgh, +omen t of inertia.. about the vertical &,is. 

.- ,he - . t~ngiae.~~.~ designed bme&tiah aurves ;of B ohs. radius; flexibiltiiy in 
the'wheel w a s  atta.ined in &iffa wkys., by && play L (g inch total) .of the ~x 
b u p l d  & boxes in ' thek @&S, ;and by &he iaoorpratioa of Cartazzi did- $h 
'h . lwd.hg axle boxee, play OB the latter hccount being l inch f ~ o m  ,6ne side h 
the other, cantrolled by lubricated slides of 1 in 8 -incl.inat'ion. These - s l ide s  
were in gwd .sosdi.tion, and d e p  din g on friction and ,the &ate o.f . compres~on 
of: &he .coil: bearing springs,, -they .exerted : a m io.imwn I&b1!a1 m a  trolling Corce of 
roughly 2 top8 6 ~ w t s :  : The white  metd pads on the ou-bide fmes,bf tbse axle 
~ Q X W  were sl ightly+ruarked by;kheJm~sed of the wheek centres,, showing that the side 
phy pwvided $ad hext.utilid, :ta ,the fd extent in service. 

cAs5might be expected, the engi~e;can easily: negotiate sba,rp,curvature at low 
s p d , , b u t  thtk adva-ge b s s b  bk paid for-by unstwdiness at high speed, and, 
aat point& out in  plpvioub repasts upon other tank engine derailmenbs., it is 
very sesaibivk to defective track eoadikious, in. that ~ompa~mtively seaal l variations 
of gauge:& line 'may initiate mcillat.ion which, as I 30ted on the footplate, was 
sccentuated under stearrs: 

' Undsm ped bv a'  heavy separate tender; tbe engine' has, ia fa&, ' s natural 
hkquencj  o f  osci~~&tico depeocbng on  such factors rre weight distribution, the 
periodicity of the 'front mil springs, the CArtbzzi slides, (;he 1am;nated bogie 
check springs, and the action of steam in the cyli-lindkx~s. Sh6uld track variations, 
'$tmd€icient .in t h e m s l v ~ .  to cause serious movemeh4 ilb .a.lma sen&ive machine, 
follow, in eequence .so as to coincjtde i&tiied.tly c;1~5:y with. bhe engine's .natma.l 
f-linq under the ~ d i t i m s  of the moment, . willation may be rapidly a d  
-vbleritly induced, &nd..: tbwehre, hemy- lateral farces may : be get up, wh& i : i  
.turn tmid to displace the track k d i l y , < ~ r ;  if fasteniags are ~Llifieientl~ .m,&, .to 
~spr&d' the gauge.: 

Rernarks and Recommenda~ions. 
. . 

8+--(a) Having., regard 'to the foregoing considerations and to . be 
circumtanm of Lhis derailment, i t  was dec.id.d to make a ~ r i a l  under the 
following altered conditions, v i z .  the replacement of, the- leadiag axle Cartami 
box- and of tbe coil -0 rings by stmda-rd type Bores and laminated .springs; 
the replacement of the log;, bv a ehandard bogie with side bolsters, as used on 
the new 2-6-4 type tank enginek ; and the replacement of t.he screw ,reversing gear 
by a lever . . .  gear to facilita€e the use o f  the engine for . ,  shunt . jng p o  r p e s .  

;4% aiesull, qm$arst,?ve iwts, at speeds varying from 35 to 60 mnp:h., w i ~ h  
one engine i o  modifikd and another hot alte~xd, were carried out n few - -- d v s  after 
the 'cle$ai,luient 'at , Moira,,  op. a straight length of 2nd . class t r w k  . The 
cqiiclusidi was 'iea&ed tb&t the L,mmdif ied  engines , mere ,not .suitable for 
working triins at. speeds over.45 m:p.h:,. and, indeed, . I . w a ~  informed tbat severe 
o~eillation was ekperi&&d at no more than 50 m.p.h., the passage of the engine 
causing. some track damage., .On hb . other . ,  hand, I und.erstand &at the altera- 
tions uido&(edly'rnade,for improvemen&, oscillation and loll being damped oot, 
so tbat even ,when r b i n g  at 60 m.p ..h., the siding was satisfactory. 

~ s v i n g :  regl~rd . however, to the  f aeia that these xmgiaes now possess super- 
heater boilers of,. shada,rd des ig - ,  wh5c$,cm b ~t i i i sed  for  %the? engmea, and 
that. modern. tank b inea wi,th lighter axle 'lbading &ad %igih~r tractive 'effort 
were becoaing-aaaila ? le. tbe'company decided t,hat the &we-mentioned alkra- 
tions were not jnstified, and the majority of the engin* : B ~ B .  been hkdl  orit :of 



service with a view to early scrapping and the release of the boilers for use 
dsewhere; a certain number have been left in 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 bra.nch line 
beLween Evesham and Ashchurch. This is a necesary protective precaution for 
the time being, pending tbe renewal proposed for 1936, as already mentioned, of 
some 3 miles of the down line covering the site of  the accident, on the falling 
gradient between Binton a.nd Asbton-under-Hi l1 where high s p e d  is possible ; in 
addition? the relaying of 2 miles of the same li.ne, between Aghton-under-Hill and 
Beckford ha.s 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 
W aware of the extent of the efforts which have been made in the last few years to 
den1 with renewals in  this Division, 1 feel that the policy of " spot " replacement 
of sleepers .shouldJ i l' practicable, be d i aaont.inned, and that the renewal pro- 
gI1amm.e on this branch should be accelera.ted. The circuolstances of this accident 
appear to show that .  unless conditions are ;~hno~mal, such as uniisua,lly rapid decay 
of timber, the merits of this method of maintenance are very questionable. 

(c) With regard to tlhe classific.ation of this branch, i t  seems doub1;ful 
whether it did in fact bear a true: relation to the speed and c!ha.racter of the trafic. 
Apart, f r o n ~  the evidence of the District Engineer and of the Chief Permanent Way 
J n spector, there is the sign i fican t fackor that, under the Cornparty 'S progressive 

p O 1 i ~  
of scrapping older types of engine, tlhe building of new, heanvier, and 

spee zsr un.itgismakirrgra.pid strides. Isziggest that the whole questionof the 
classificat;io:l of bra1,c.h lines, not. only iu ~espect of bridge loading, but, of tra,ck 
fitness for  sped in relation to t - v s  of engines, requires review, and that at the 
same t.i me closer liaison between tbe Departments concerned should. be maintained , 
so that  speed nlauimx may be regulated in a-ccordaoce with t,he authority of the 
responsible Engi.neer. 

This matter also seem.s to warrant con.sideration from the ecmomic aspwt; 
the operation of th is  particular l.ype of tank engine has, for exnrnple, probably 
oaueed much avoidable expend i ture, as the result of abnormal track damage dori ug 
recent years, following [.he efforts to incream speed. Apart from its t.endency to 
de-strnctive oscillation, the total hammer-blow of t,be engine amounts to 2-29 tons 
a,t 60 m.p.h., while t.hose of individual axles are substsntially higher, amounting 
to 9-66 tons in the case of  trhe driv ing axle. 

(d) I n  this connection generally, the value of the information to be gained 
from ridiug on the footplate hp those responsi.ble for maintenance of permanent. 
Fvay is of irnportmce. and is remgni.sed by the Instructionu issued on t,he .~l,jwt. 
Them conld have been no bel.fsr practical insLrument t h a n  this tvpe of engine 
for ascertaining where t,ra.ck defects exist, and 1 t h i n k  t ,h.t  t.hr i n ~ t r ~ ~ t l ~ a ~  
might, veil br more definite that Permanent, Way Inspectms stlould malre a 
regular practice of thus travelling over branch lines, as well as over main linss. 

I 11a.ve the 

Your 

honour to be, 
Sir, 

o b d  icn t Servant, 
A. R. L. MOUNT, 

Lzeut .-Colonel. 

The Secretary, 
Mi 11 istry of Transport. 




