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SUlmllary

A fire in the electric heating'system at the National Film'Theatre
was due to a fault'in the centrol system. The'fusible link safety
device, did not operate. The installation of this device ,vas not in
accordance with the principles governing the proper use of such fusible
links.
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A VISIT TO THE SCENE OF A FIRE AT THE NATIONAL FILM THEATRE

.by

P. H. Thomas and P. L. Hinkley

~~)eral descriptions

The. National Film Theatre (South Banlc) was visited by the authors on
4'1;h January, ,1956.' Tile arohitect Mr. Mellinger and Station Officer Bliss
of t:"c Fire Preventicn Branch of the London Fire Brigade were also present.

A small fire had occurred in the air heating system en the night of
2nd - 3rd January, 1956. It was ccnfined to a trap door which had burnt cut,

Details of heating system

The heating system was contained in a chamber about 30 ft x 6 ft x 8 ft"
'maximum height oonstructed of brick and conorete beneath the' loudspeaker,
chamber below ground level at the rear of the building (see Figure (1) ),

Air was drawn through two sets of fibre glass filters (F) into the
centre of the chamber- by two ventilating fans and is discharged through
trunking into the auditorium above.Eaoh of the two s trcems of air
enter~ the chamber passed over a bank of 30 heaters eaoh of one kilowatt:
output (a); These heaters oonsisted of wire spirals about *in. in diaineter ",
which were wound round por-oe'l.adn tubes aboub.B in. in diameter. DUring' ,',' '
operation' 'it was seen that the wire might be 'red hot in a few plac'es.

The h,eating chamber was separated by a 9 in. briok and conorete, ,
wall from a 'second ohamber alongside oontaining the control equipme!lt'and: fuses.
Four wooden doors about 2 ft x 5 ft (in this vmll) gave acoess to the hjating ,
equipment.

" .. ".'

TOO floor, between the, heater ohamber and the speaker ohamber was of 9 in."
concrete. The two ventilating trunks into the aUditorium passed through the
oeiling' of, the ohamber, the space between the trunking and the ooncre te being'
filled by slabs, of a flammable cork insulating material. There was ,also a
2 xl ft opening closed bya wooden trap' door. ' , ' ,

. '.' .... "'-

In the' speaker- chamber above the loudspeakers were oontainedin a, "
wooden enolosure and there ,were a number of blaok ourtains which were said to
have, beeri fireproofed. ' , ' .,

•

..

There was a" thermostat in each, of the ventilating trunks near' the f'Looi-
of the speaker chamber-,. These were said to operate oontrol equipment wI:ioh ,,,
switohed heaters off and on as required to maintain the temperature .of t:1'" ,"j,)~"
in the 'ducts a t 9~OP., ' , ,

, The min 'contactor for the hea.ters was in the control panel but H cou.l.d
be remotely, controlled from the projection room from whioh, it was usually'
operated at ,the end of a performance. Thesvlitch was interlookedwith the
fan motor starter.s~ that the oontactor coils ,cculd not· said to be energised
while the ventila ting motor was switched off. 'A fusible :Link (L) \Tno fittecl
i.nn!lediately, above each bank of heaters. A diagram of this device is shewn
in Figure '2. '
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,Figure. 2'
Fusible link:
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It oonsisted of two. strips. 'oi': coppervhel.d together by a sqlder melting
a t 155~. When the solder mel ts the lower link is supposed to' fall, away.
This ..vas said to operate the main contactor. Both supporting rods were .
threaded and a nut .vas found on each rod. It is difficult to soe how this'
arrangement could satisfactorily:break.the ciro~it as this device is supposed
to be in: ,tension toenfluro .separation .of ~he contao.t. '

.....W. . .

Details·.' .of.the fire
, t :

. The c~:mtroJ. ehambez- was ~aid to be visited .onoe or twioe a day. and at ."the .:
time th.e,:,i:io~es containing tho eleotrical equipment were b.eing painted by the
opera ting staff. ,- .

The heating system' had been in use during .the performance on .the ,c.a~~,".
previous to, the fire, January .2nd and was swi'tched off from the prl?j~ot:i.o!l:· :," -.'
room at 'aboutl0~'30'p. in, . At 2 p.m, on January 3rd the oontrol ohamber. had .. ' ..
been visited'and it was notioed that the wall (0) of the heater chamber'was' ..
unusually ·warm. . On investigation by the letaft it was found that ~h~ ,trap
door in the oe'iling ·.of the,hea..t41s· ,9hamher: had been largely oons\m1i1d by, fire. , ....
and the ff1W ,remains had fallen into the hea ter chamber. The doors .'(A. arid . ,',',
B) between the heater .and contrOl chambers were slightly scorched' on ,their:.':. ".
inner surfao.es,but the comb.ustible packing between the ventilating t.ru¥s···. " . ,
and the. fl09;r:· had no t been ignited. Apart from damage said to, have been, caused
to the '~'ube "~:f.: -a. capillary. 'thermome ter which passed close over the, t:r:~p:.,c;lo~r~. :
there were no s;igns of damage in the loudspeaker, chamber-•.

The staff ~aidthat the heaters were found to'be,off but the fusible,.
i~s' :~a.d n.ot,;opened~' . ' ..

'.," , . . ';"

Cause of fire

The moat dis'turbing f~a:ture of the fire was the failure of tho Safety
devices;:·:·~1itoe··:si.inilarones~y be used in other installationselsewhore., " , .

. ... ".
When:;·the.hea·ters were switohed on without the fans at the"time of' the

visit it was fou'na that the solder' in th'e links mel ted but the l:uucs' d,'id. not
irranediate1y f:all ~part;. one. eventuaf.Iy opened but only after.. so~ tinu.: •. :

.' ~ ~ . ,'. 1'·

It \~s' concluded that the fu.sible links had not opened in .the ,firo, and, ' .
. that s Ince the heaters had not remained on that thero was' an electrical fail~e.

Further investigation. together with. Station Officer" Bliss in which the normal
proced1;1r~ for o~osi.J1g down the heating was repeate~ showe~ that.' there, was a :
faul t an the maan contactor for the heaters SO that, when the oontrol curr-errt .
was svr.i. bohed o.ff in the op,erating box, the contacts did not' neoessarily' ,·0 pen .. "
but could be opened when the equipment was knocked. Thus, unknowri to the
operator in the .projection room, the heaters could have remained on althqugr.
the fan had stopped.:' The' tpertIl9s:tats did not ,operate as hot air was !10";; .rcroed ..
into the trunking and the safetY..-devfce failed t9:operate so that the·tEinip'erature,
in the ,room..wo"4ld in·a matte'r 6.(llunJ,ltes; have become sut'fioiently ·high to" ': . '~'"
igni te the' trap door ·which. was' .the llighestpoint in the room. It is' presumed .. "
that berore further damage occurred the contaotor' opened; probablyas:aresult-:,
of vibra.tion.· . .

Discussion

This type of fusible link is unsatisfactory for this type of installation
- and should be redesigned or replaced by one of more suitable design. This

type of link shoul4 be under slight tension and should fall apart aS,soon as
the solder mel ts.
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The type of heating employed depends for its safe operation upon reliable
safety devices which switch off the heater should the air become too hot.
These should not all be dependant on the satisfactory perfonDance of one
component i.e. the main contactor. In case of failure of the main oontactor
';;he safety device should therefore operate a separa te contactor and provision
should. be made for periodically testing the circuit. Other obvious
precautions are the elimination' of all combustible materials, including
wcodon doors, from the heater chamber and extreme oare to prevent the entry
of all fl~ble materials, including dust, into the system•
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