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Iests on a flame-trap, designed and submitted by Chatterley-Whitfield Unit,
 West Midlands Division, National Coal Board

SUMMARY

A ring-relief assembly, intended to set as
a fleme=-trap during recovery operations at
Chatterley-Whitfield Colliery, has been
found on test to be quite useless for *the'
purpose for which it was designed and used,
The results of these tests emphasise
the desirability of colliery managements
requesting, at an carly stage, the comments
of the S.M,R.T.B, on the design nf any
device which is intended to function a8 8
flame-trap in dangerous locatious.

1. Introduction

During the recovery, at Chatrerley-Whitfield Colliery, of an area
wiileh had been scaled of'f because of fire, it wus decided,’'in order %o
remove the firedamp witi which the area had become filled, to allow air
to enter the area throughh a pipe, six inches in diameter, fixed in the
intake stopping, ard so to displace the gas through & similar pipe fixed
in the return stopping.

This procedure entuiled the possibility thuat part, at least, of the
atmosphere in the ssaled-off area would be rendered expiasive, and that
an inflemmable mixture might also be formed on the outbye side of the
return stopping. 1In the event of an ignition of ¢lther of these mixtures,

flame reaching tho ventilating pipes could not fail to pass throughn them

und to ignite any inflammable mixture that might exist on the other side of

the stopping. 4As an intended protection a;ainst such an occurrence, the
outbye end of cach pipe was fitted with a 'flame=trap', designed and made
at the colliery, and described later in this Report,

The recovery operations were completed successfully, without the
flame-traps being called upon to perform the function fﬂT'Whiﬂh*thﬂy were

designed, Later, however, some doubt appesrs to have arisen as to whe ther
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they would in fact have acted us intended, and the Chatterley-Whitfield

Unit thercfore asked for tests to be carried out to estublish the efficucy

of the device,

Dﬁscriptiuncﬂ?Chmttetley-Whiﬂtigld flumﬁ—trap

The fleme-trup submitted for test wus of simple design, und had
been produced in the colliery worksiops. It consisted of & sixeinch
length of standurd six-inch steel pipe, fitted ut one end with a standard
flange (for conncetion to the similurly-flanied pipe built inte the stopping),
and at the other end with a I'lange of fifteen inches diametar. Motnted on
the la'ter were e¢ighteen annular rings of mild steel sheet, ong=~eignth of
an inch thick, each eighteen inches externsl snd six inches internal diumeter,
Bach armulus wuas sepurated from its neighbours by SHaglng wasners, one=
eighth of an inch thick, located on the six bolts wulch held the a8sembly
topether; the end wus closed by a steel plute, elpghteen inches in diameter
and threéﬂquurters of an inch thick, The flame~trap thus consisted of
clghteen annulur gaps, each six inches in internal diemeter, six inches in
r.dial breadth, und one-eighth of an ineh in width,

Comments on the design

Devices of the tyoe deseribed in the previous paragraph received a
considerable amount of attention from the sal'ety in Mines Hesecarch Board
in 1925-1927, when their use was proposed as u safe moans of reducing the
pressure to which flameproof enclosures would he subjected by the explosion
within them of mixturcs of firedamp and air. The work carried out by
Ruinford and Wheeler on ring-relief devices is described in 8,M.R. B,
Paper No, 35 (1927), Figure 7 of which illustrates a desisn, intended for
mounting on & flameproof enclosure, which resembles very closely the flame-
trap devieed at Chatterley~Vhitfield., It is noteworthy that on gll the
occusions recorded in S.M.R.B., Paper No.35, wien the ring-relief device
passed flame and ignited the surrounding mixture, the width of £4p between
successive plates was 0.050 inch or more. It is +rue that instances were
recorded in which a gap width of 0,050 inch proved to be safc (in a
restricted number of tests), but the results clearly indica‘*ed that gup

widths of 0,050 incn could not be relied upon to give protection. In order
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to give an udequate fuctor of saf'ety, the maximum gap width acceptable

to the Inspectorate when ring-relief devices were proposed f'or use underw

ground was fixed st 0.020 inch. In the 1i;ht of the results recorded in

S M. R B, Puper Nos 35, 1ittle doubt was ‘elt tuat the Chatterlev-Whitfield
design of flume=trap, nuving gap widtns of 0,125 inch, would prove on test
to be unsafe,

Programme of tests

Liie s Apparatus and mﬁthﬁﬂ of test
The open end of the flome-trap, i,es the end intended to be coupled
to the pipe built into th- Stopping, wus closed with & stee) plate
carrying a pair of insulated elsctrodes which terminated in o spark
gap inside the flame-trap, The luotter Was mount-d in a cubical chamber
of four feet side, the front and roof’ of which were provided with
panels of thin cellophane sheet, to uct us pressure releases in the
svent of an explosion occurring within the chamber,

The cublcal chamber was £illed with an explosive mixture which
contained, over tne range of tests, between 8.2 and 9.D.paf cent,
firedamp, the interior of +hec flame-trap being also filled with the
same mixture. More stringent eonditions wau}d have been imposed if
the mixture inside the flame-trap had cmntainﬁd 9.0 per cent. and
the mixture surrounding it 7.5 DEr etnt, of fireﬁamp, but the
preparation of two different mixtures involved some experimental
compltcaﬁnnzumh &85 will be seen, provsd to be unnecessary for the
purpose in view,

Lach test consisted in Lgniting the mixture within the flame-trap
and neting whether or not the extornsl mixture surrounding the trap was
ignited by the not gases sjected through the gaps between the annular
rings., In one serics of tests (Series IIT), the mixture surrounding
the rlame-trap was ignited first, (by means of & spark gap mounted

on one side of the cubical chamber) and observation was made wihether

ignition of the mixture within the Flame-trap resulted from the

external explosion.



4.2, Results of tests
Three series of tests, each consisting of ten experiments, were made.
Series 1 and IT were designed to ascertain whether an explosion within
the Flame-trup could ignite the cxterusl mixture surrounding it. In
Series I the spark gop was fixed close to the inside surface of the thick
steel plate winich clused the vutbye end of the trap., In the ten tests of
this Serirs, ten external i, nitions resulted.

In Series II, the conditions were less severe, the spurk being
fixed close to the inner surfuce of the stesl plete whici closed the
opposite end, i.e. the inbye end, of the trap., Nevertheless, ten
external ignitions resulted from ten tests.

Series III was designed to ascertuin whether the device had any
virtue us u flame arrestor in the opposite direction; that is, whether
1t would have been able to prevent the passage of fleme from an explosion
ﬁn the outbye side of the stopping to #n explosive mixture on the othe
side, Jor these latter tests a knot of guncotton varn was fixed to the
inside surface of the steel plate which closed at the end of the short
length of six-inch pipe. If;'whan the external mixture was ignited,
flome passed inwards through the annular gaps and ignited the mixture
within the flame-trap, the internal explosion would be propagated along
the six-inch pipe and would in turn ipgnite the guncotton yarn. The
disappeuarance of the guncotton yarn thus provided clear evidence that
an internal explosion had occurred, Ten such tests were made; in nine
of' them the mixture within the trap wuas ignited; in the tenth, the
guncotton yarn was found fo be intact. In this tenth experiment, therefore,
some douht exlisted as to winether an internal ignition had in fact occurred.

5. Conclusieons

The results of the tests leuve no doubt that the device 1s quite ineffective
for the purpose for which it was desipuned and used, and sinphéasise strongly
the desirability of colliery munagements seeking, ot an early stuge, the
comnents of the S.MLH.T.B. on the design of sny device which it is proposed

to use as u flome-trap in dangerous locations.
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If such reference had been made in the present instance, the colliery
fanagement would have been advised to reduce the width of the annular Eup8
to O.DEO inch. Thais would, of course, have necessitated the use of 4
greater number of annular rings in order to maintain the same open urea
for ventilation purposes, but protection a: ainst the pasgsage of flame, even
under the worst conditions, would have been certain, Flame-traps which
are known to be safe against firedamp axplnéiun 4rv now articles of

- commeroe, since their use has been made obligatory on both the intaks and

the cxhaust sides of Diesel locomotives intended for use und - rground,
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