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The fire hazard of the smoke box of a Rayburn cooker near
the wall lining of an Airey House has been examined. A metal
shield may be arranged to give adequate protection to the wall.
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TEE FIRE HA.Zil.J."ID OF A Rl\ YBURi'i OOOlCR IN .AN AIFEY HOmE
by

11. LAW

Several fire incidents have occurred d\lr~ng the las t six years in
Airey Hous es equipped with Rayburn cookers ~1). The oooker is adjacent
to a cavity waLl, faced with plasterboard-clad fibre insulation board
and. the fires have been oaus ed by radiated heat igniting the fibre
insula tion board. This report examines the fire hazard of the smoke
box, which is the hottest part of the cooker and which is placed within
2 inches of the p'la sberboard, The effect of a metal shd.eLd between
the two in reducing the fire hazard is dealt With as this is probably
the' simplest remedial measure which could be carried out.

The back face of the smoke box is appro~i~tely 8 inches square
and may reach a tempe:ca ture of nearly 45000 ~2). This- means that the
int:ensity of radiation falling on the plasterboard 2 inches away is
about 1.4 watts oIn-2 • In the experiments described in this report the
radiation was obtained from a 12 inches square gas-fired radiant panel.

A specimen of wall lining tested fig. 1, was made up of the
following materials:

12 in. x :1.2 in. 1 • pLas terboardx 2" ari,

12 in. :L2 in. x 1 • fibreboardx '2 an,
12 in. x 2 in. x 1 • tit11ber ba ti;en'21.n.

'12 in. x 2 in. X
1 • timber dado'2 an,

Two types of metal shield were used in front of the above structure:

. Shield A measured 24 in. x 18 in. and was steel coo ted with
vi treous enamel.

Shield B measured 36 in. x 27 in. and was plain 16 gauge steel.

. The shields were placed t in. away f~om the dado as little advantage
would be gained by increasing this gap (3).

On exposing the panels to radiation the results in Table 1 were obtained.

fuble 1

Effect of radiation of 1.4 watts cm-2 on unshield.ed and
shielded specimens.
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Observations
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56
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60 No oharring or browning. Back face of dado 4OCC.
----- .1..-... _



-2-

With all three·specimens the temperature rise of the timber batten on
the unexposed face was small. In fig. 2 the temperature rise of tho
back face of tho dado is compared for shielded and unshielded specimens.

Discussion of results

Shield B prevented the temperature of the specLmen r1s~ng by more
than 20~. Coating this shield with vitreous enameL '7ould probably not
reduce the protection given.

The radiant panel used in the experiment measured 12 in x 12 in.
while the smoke·box measures 8 in. x 8 in. The area of the shield
ncoeed for the smoke box is therofore 24 in. x 18 in. or about 430 square
inohes.

It is important tQ~t the air should be free to oirculate be~veen the
,vall lining and the shield and that no material should fall betv,een the
gap. Possibly the shield e ould be perforated at the edges and bent
over to ensure this.

The condi tions of the tes t arc probably worse than wouLd be found
in practice as several refucllings of .the stove '"lith the damper fully
open woul.d be required to maintain the temperature of 4500C for an hour.

Conclusions

Plasterboard-clad fibre insulation board ,mIl linings 2 inches
a,my from the smoke box of a Rayburn cooker can be protected from
radiation by a 16 gauge steel plate whd.ch is at least 430 square inches
in area and is apacod half an inch from the ,vall board. Provision
should be made to ensure that air can oirculate freely between the vrall
and the shield and that no material can' be placed between the gap.
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FIG. I. SPECIMEN OF WALL LINING.
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