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SUGCESTim APPARATUS FOR MEASURING THE
FWIHABIIJ:TY OF CAHDED FIBRES

by

D. I. lawson, C. T. Webster and H. J. Grcgsten

The follol'ring note describes the apparatus used in the measurenent
of the flammability of carded webs, and has been prepared at the
re<J1.lest of the Fire Offices' Committee. The information given here
has been extracted from F.R. Note No. 107 - The F~nability of Fabrics.

The sample sizr 72 in. x '" in i:J :!u~ ~)(,ndrJI on '" ~QJ:'C ion b"lnncG (l!'igure 1)
consisting of a steel \iLre 0.036 in. diameter and 7t in. long tensioned
between the arms of a U-shaped casting. The balance arm is fit\;ed
wi th an adjustable counterwei.ght and a small concave mirror,
galvanometer type, is fixed at the fulcrum (Figure 2). A parallel
beam of light is directed at the mirror and focussed on photographic
paper (1) 'Ihich is wrapped round a 7 in. diameter drum 10 in. high in
the camera. The camera drum is su pported on a synchronous motor whioh
rotates it at a speed of one revolution every 15 seconds. A continuous
trace is left on the photographic paper as the drum rotates thus the
movcment of the mirror on the torsion wire is recorded. Before each
sample is burned the apparatus is calibrated by hanging weight11 on the
balance arm at the position to be occupied by the sample. A 1;race is
obtained for each weight so 'Ghat the photographic paper is subdivided
by horizontal lines each correspondin2 to a particular weight. The
sample is suspended on the balance am1 and a trace obtained for its
initial Yreight. It is then ignited at the lower end and a record of
the loss of weight ClJring burning obtained. A typical example is
shown in Fi1'!ure 3. The oscillations On the trace are au e to lack of
dampi.ng of the torsion baInnce ani the mean posi tion of the trace is
taken as indica ti.ve of the weifiht during burning. From the photographic
recolu a graph is plotted of the weight of the sample as a funotion of
time, The rate of loss of weight, which is the slope of the trace in
Figure 4, must e qua.L the speed of the flame front V multiplied. by the
TII:7.!.~lt per \.lr.it Lengbh of t]::¥': strip while burndng, Thur:, if
the s trip has a length 4 and nn initial weight lJ>!, , and the weight of
the residue after burning is ~J then

"1 = ~~L:!., ~_':1:)
1

thuB the velocity of the flllJlle is given by

Ij = 1. ;,

(VI, - ',.,1_)

(1) Kodak Bromide Paper W.S.ll.l,S 20 in. x 25 ft. out in picces by
operator to fit camera.
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fig. 2. V«rtical Florne Spud Apparatus.
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FIG.3. TYPICAL PHOTOGRAPHIC RECORD FOR COTTON FABRIC.
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WtLight Carbon Rf.sidtK

.: w1 = 0 9

,lJ 7· 3 cm /9Il.C

SIoPft of Lineor Portion of Curw
:': r • 0·30 g!StLC'

Initiol Weight of SpccimtLn
• w•• ,. 5 9 . .

Init"lol Lttnqth of S~cim~n

:; 1 .: ·72 in.

. Vertical Flame Spccc;l
;: y = ,.L

~-wi.

::. 0·30 )(72 x 2·54

',5

,
I
I

!
l

I
I
I ...----r----- -_. --
i

I

- - - _._-._- .--~--- --_._---"------------1

.-
----~-1------- -- ---!-_._--~

I ; I
I ;

. I I
. . I________1_- -_.- -- -.- ---.. ------

j -

I
i
I
I

I
I

10 12

",.

I.
B6

i
I

4

6...---

7-

I·

5 .-

-,

C7' 4 ~
I

to-
:t
o
w 3
~

t

2

FIG.4 GRAPH OF PHOTQCRAPHIC RECORD IN FIG. 3 ·SHOWING CALCULATION OF

VERTICAL FLAME SPEED.
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