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accident, examined the damaged train in detail

@

t the Railway VWorks at Inchicore, and enguired
into all the fircumstances of the accident and

- .

the condltions appertaining to this. He was
: asslisted in this by your officers, the gfficers
end staff of the Hailway Company, the Drumm

Battery Company, and others concerned, and obtained

all e information he reguired.

He ndw beg to present our fepor£; viich
is divided iﬁto two yarts:” I, the céuse.of the
sire, and 1I, our recommendations &s fcrthe pre-
cautions to be taken to guard sgainst similar
mishaps in future. Theﬂreport is illustrate& by
a disgram of the train andé by nine photogzraphs

showing different views of the damaged parts.

I. THE CAUSE OF THE FIRE.

Circumstances of the accident.

A very'severe storm was experienced

hetveen 2.2%0 snd 10.30 p.m. on the evening of
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the 25th June, 1935, aécompanied by heavy rain. !
About 250 yards south of Dun Laoghaire staztion I
the track rﬁﬁs through a cutting faced with a !
vertical stone wall, 19 feet 5 inches high; a i
ﬁtorm‘sewer locatéd 8 feet 6 inches from the top
and D feet insice ﬁhe Yup® track wall burst at
about 10.95 p.m., causing the retaining wall to
collapse for 30 feet in lensth. The fallen
stone and earth b£5CKed the ﬁupnftfésk‘to;a“
_height of about 4 feet and the "“dowa™ track to

a height of about 1 foot.

The 2-coach Drumm battery “AR train,’
the general outline of which is shewn on the
accompanying diagram, left Sandycove at 10.0 p.m.
travelling towards~ﬁmiens Street, Dublin, on the

Buph tracik,

On the previous "down" trip the driver

2rd noticed water in the cutting sufficient

)
o
03
fo
o

to cover the rails, and in view of this the driver

elowed down on approaching the cutting, especially
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3 feet before the troin came to a standstill. The
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as the M"up® frack at thise point is on the inside
0l & sharp curve and the sighting distsance is
short. Yhe dPiver estimstes his approaching

speed at 10 miles per hour, and when about 20 .

flooded with storm water to a depth of 2 feet.
He wes unable to 'apply his brakes in éufficiénﬁi
time to stop the train before meeting the.debris,
and™ran into tﬁe obstruction at an estimated

speed of 6 miles per hour.

Ihe front borie truck mounted the debris
and was brought to rest before the remainder of
the train, and forced shout 3 feet 6 inches back
under the leading coach, raising the front end - *
train travelled through the debris for some 20 feet,

and the impect with the debris bent and distorted

the chennel iron members a2t the lower outside edge

of both battery chambers in the leading cozch
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Descripbion of the Fire.

Immgﬁiately following the dersilment
& Pire broke éut in two plsces in the battery
chambers, aé deseribed in the reports of the
train stéff, the Drumm Company's representative
onn the train et the time, the chlef offlicer of
the Fire Brigade whe attended, and others cén—
cerned. These reports were reviewed and. sub-
stantially'ccnfirmed in subsecuent éoﬁvérsgtions

with the witnesses.

L1lowing for some variation in the
evidence as to tﬁe.ﬁagﬁituﬂe and dursztion of the
fire, it is clear that a zreat deal of nheat wes
senerated, sufficient to digstort the thin sheet
ateel sides of the battery chambers at two points
angd to char pertiuns of the coach ﬁoéy, altheugh
there wae little flame due to combustion. There
vwas also é geoé dezl of arcing and flashing which
sroduced the effect of flames. The.conseQuént'

alarm was sceentusted by a number of smsll explo-

sions due to the ignition of inflaumable gases
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from the battery, although these explosions were
st no time damgerous nor productive of any i1l

o Q
fiects.

o

The immedlzte cause of the fi

3
(T

-t

*

The battery consists of 272 cells built
into stainless steel containers each 10 inches
long, 13% inches deep and 143 inches high. The
positive péié of each cell is connected to its
containef and, thefefore, any metallic connection
between two or more steel contziners or between
the battery circuit and any one of the containers
esteblishes & short circuit path for a current

between the points of connection.

The cells are assembled in groups in

crates vhich are housed in battery chambers sus-—

pended from the coach underframe. These crates,

wnich provide for the insulation of the cell con-
tainers from each other and 211 of them from the

coach steelwork, szre constructed with hard wood

parriers treated with an insulating paint between
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Page
and the same materisl is usec
of the crate. The crate sides are
of sheet steel, and a small clesrance space 18
naintained between the con umlncfs <nd the sides.

LS thé result of the derailment the
chanrel iron sections at the bottom edges of the
hattery chaumbers were bext, and in the case bf the
ide caaubﬂr of 'the lead ng coach ﬁefe,@ressed
against the steel siues of the crate and ;orced
the steel sides intd contact with the containers.A
of the adjacent cells. This point, which 1is
marked WX on the disgram, is about 24 feet from

the leading end of the offside chamber. {(Pnoto. 4) .

The general distortion of the battery

chamber similarly forced parts of the metal strue~.

ture into contact with steel containers at other
points in the lead ing coach, caﬁsinq loezl sheort
sreuits betwoen these containers via the coach

frame, but these locel short circuits may be

resarded as 0f sceonuary importence in the present

et ol o S el i e bt s o e i R
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considerations. {(Photo.9).

At point "X® severe ar

5
b

battery and the underirame ¥was

cable connectl

to be favlty.

in perallel, con:

isoleting switch. It is impo

defiﬂitelf vhether this fault o

e

A second pointial con

cinz and burning

¢ nhad taken place and a very heavy current had

he coach underframe.

tact hetween the

und in & fauity

£t ithe point marked "I on the
disgram. This ceble passes through a husheﬁ hole
in one of_fﬁé steel meﬁbefs'mf the un&erféame,
but both bushinz and cable insulatisn were found
The cable is one of two which,
ect the main positive terminal

of the complete 450 volt battery to the positive

saiple Lo state

ccurred as the

had developed before

The connection of these two points WA"

ne YN to the underframe immeaiately set uUp &
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ot i e

g O
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heavy the Eett@r} through the

¥ |
1
|
|
|
51 burn the insulation on the |
cahles, and char the adjacent woodwork of the i
fLoor and si the coaches and the woogé barriers .

in the crates.

II. RECOMMENDATIONS 4S8 1O LRECAUTIUE
‘11:' UU;;P, ﬁ .AI };"IE-:’-- E'»’I 11.1 AR ULI wL.L.ﬁP

(1) . In our opinion the first essential pre-
caution is to eliminste the poseibility of acci-

dental connection between ti

the coszch underfrage by constructing the sides of

the crates of hard wood or other suitzble insulat-

"
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bl

be carefully considered with a view to ensuring
that in the event of a collision or derailment

the possibilify of an eleectrical connection belng

45

set up between the cell containers and the under-

frame is reduced to z minimum.

() ©Special care should be taken by the
mesintenance staff that the whole of the electrieal

eircuit is kept insulate& from the metzl of the

coach. All cable connections should be efficiently

rotected in order to eliminate ag far as poééible

e

a breakdovn of cable insulation, suech as occurred
at point YW, Possibly an Yearth indicator®

might be devised, and connected to the main circult,

-

vhich would indicate immediately the breckdown of
insulsabion at any point, but such an indicator
should not be relied on to the exelusion of regulear,

and freouent, routine insulation tests.

g

{4) & further precaution should be taXen by

supplementing the battery section isolating switches

by fuces inserted in the connections between the




P

S MERZ AND M€ LELLAN.

four sections of

T T

'fﬁ*Page

the battery, which would auto-

natically interrupt any current in excess of

F

the meximum opera

ting current., The

positions

. of these fuses should be so arranged that the

possibility of igni

minimum, while ¥e

battery groups as

(5) Ve are

precautions are tsken, the probability of an

electric fire resulting from a derailment or

collision is remo

Ye are,

¥o

R SR g
eping them a8 cLose

this provision permit

gatisfied that if th

te.

Sir,

ur obedient Servants
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