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A SOURCE OF RADIATION EMPLOYING A TUNGSTEN FILAMEm
LAMP AND AN ELLIPSOIDAL MIRROR

by

D. L. Simms, R. W. Pickard and Margaret LavI

1. ,Introduction
" '

Althoughthe focussing pow~r 9f an ellipsoidal mirror is wel+ ~otll) only
recently has this method b~en uaed to heat materials by radiation~lH2H~).
The use of a carbon arc as a ,sc;nu'Ce' giving( ~tensities of radiation of,up to
15 cal an-2 s-l has alre~ been desoribed 3). The apparatus necessary is
elaborate, however, and for lower int~ities (1 - 5 cal an-2s-1) a much
simpler system with a tungsten filam~t lamp as the souroe is also in use at
the .Joint Fire Research Organizatian~4). ,

2. The apparatus

The apparatus is shown in Fig. 1. The diameter of the mirror is '
45.7 em (18 j,n.) and the two foci, are at 17.8 em (7 in.) and ,'53.3 em (21 in.)
from the centre. The mirror is front-silvered glass since with back
silvering the glass would absorb part of the radiation;' the surfaoe is
protected with a thin llliY'er of transparent lacquer.

, A 1,000 watt tUngsten lamp is placed so that the oentre of: the filament,
which measures 1.4 em x 1.5 em, nominal (0.55 in. x 0.59 in. nominal) is at
the first focus,the plane of the filament being the fooal plane. The
intensity of radiation reoeived at the second focus is varied by, altering the
power input to the lamp, the power,supply being fed through a stabilizing'
unit: and varied by means of an' auto trsnsfomer.

,. Intensity of radiation

The intensity distributions :Ii1 the seoond focal :PJ.ane and along the
axis have been measured by a wateZ'-oooled themopile(5) and are shown in
Figs. 2 and ,. The variation of peak intensity with power input is shown
in Fig. 4, the value being 5 oal om-2 s-l at the rated operating power 'of
1 Kw.

It is apparent from Fig. 2 that an area of. about 1 om2 is receiving an
intensity of radiation within 90 per oent of tlle peak value. The size of
the irradiated area affeots the if111tion time~6) and it is desirable to have
this area as large as possible. In an attempt to inorease the irradiated
area, a 2,000 watt lamp with a larger filament area wae substituted, but the
resulting image was unsatisfactor,y as the wider spacing of the filament
resulted in an uneven distribution of radiation. No useful improvement was
optained on exploring the axial distribution as any gain in unif'omity of'
irradiated area was offset by a large reduction in intensity of radiation.

4. Quality of radiation (7)

, The oolaw: temperature of' the lamp when :running with full load is stated
to be 2,9000j(~o), its blackbod;y or radiating temperature being somewhat lower.
Reduoing the power input reduoes the blackbod;y temperature but changes the
quality of the radiation.

The variation of the blackbo<t' temperature of the filament with power
input over the range of intensities has therefore been measured, using an

r



optical pyrometer. The temperatuI"ll!!) for higher power inputs were found
by extrapolation using the relation~~

log T = a log R

where T is the temperature of the filament in OK

R is the resistance of the filament in ohms

and a is a constant.

The variation of temperature with .power input is shown in Fig. 5. For
the filament temperatures used in the experiments on ignition the variation
in energy distribution is unlikely to have a significant effect.

5.

(1)

( 2)

(5)

(6)

(8)
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