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ABSTRACT OF THE DISCLOSURE 
Fire detecting apparatus comprises a laser, a photocell 

which are spaced from each other, the photocell being 
responsive to a state of incidence of the light beam there 
on and an alarm and/or fire control apparatus for activa 
tion in response to a state of non-incidence of the beam 
on the detector. The laser and photocell are so arranged, 
e.g. so the light beam takes a path of zig-zag configuration, 
that refraction of the beam during its passage through 
the space in the presence of fire produces the state of non 
incidence of the light beam. 

This invention concerns fire detecting apparatus. 
According to the present invention, there is provided 

fire detecting apparatus comprising emitter means for gen 
erating a beam of electromagnetic radiation, detector 
means having an electromagnetic radiation sensitive sur 
face surrounding an electomagnetic radiation sensitive 
surface surrounding an electromagnetic radiation insensi 
tive surface, and fire control means for activation by the 
detector means, said emitter means and said detector 
means being so arranged that the passage of the beam be 
tween the emitter means and the detector means, in the 
absence of fire in the space through which the beam passes, 
causes the beam to be incident upon the surface of the 
detector means which is radiation insensitive, and the fire 
control means to be non-activated, and that refraction of 
the beam during its passage through said space in the 
presence of fire therein causes the beam to be incident 
upon the surface of the detector means which is radiation 
Sensitive, and the fire control means to be activated. 

If a fire should occur in a space, the temperature of the 
air in the space will rise and various gases such as carbon 
dioxide will be evolved. The heated air and the heated 
gases will, however, have refractive indices which will 
vary spatially from that of the original air in the space 
which was at normal temperature. Thus refraction of the 
beam of electromagnetic radiation when passing through 
the space in which the fire has occurred will be observed. 

In a preferred embodiment of the invention said one 
state in the absence of fire in the space is that of incidence 
of said beam on the detector means. 
The one said state in the absence of fire in the space 

may be that of non-incidence of said beam on the detector 
CalS. 

Preferably the said electromagnetic radiation is in the 
substantially visible range of wavelengths. 

Preferably at least one reflector is provided in said 
space so that the beam is reflected during its passage 
through the space between the emitter means to the de 
tector means. 
The emitter means may be a laser. In addition the con 

trol means may comprise alarm means. 
According to a further aspect of the invention there 

is provided fire detecting apparatus comprising a laser for 
generating a beam of electromagnetic radiation, the detec 
tor means having an electromagnetic radiation sensitive 
surface surrounding an electromagnetic radiation insensi 
tive surface, a plurality of reflectors positioned to direct 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
radiation from said laser to said detector means in such 
a manner that the beam undergoes multiple reflections 
in its passage between the laser and detector means, and 
fire control means for activation by the detector means, 
said laser and said detector means being so arranged that 
the passage of the beam between the laser and the detector 
means, in the absence of fire in the space through which 
the beam passes, causes the beam to be incident upon the 
insensitive surface of the detector means, and the fire 
control means to be non-activated, and that refraction 
of the beam during its passage through said space in the 
presence of fire therein causes the beam to be incident 
upon the sensitive surface of the detector means and the 
fire control means to be activated. 
The invention is illustrated, merely by way of example, 

in the accompanying drawing, in which FIG. 1 is a dia 
grammatic plan view of a fire detecting apparatus ac 
cording to the present invention and FIG. 2 is part of a 
modified detector for use with the fire detecting apparatus 
of FIG. 1. 

Referring to the drawing, a fire detecting apparatus 
comprises an emitter A which directs a beam of electro 
magnetic radiation across a space S. Successive reflectors 
B to H which may, for example, be plate glass mirrors are 
placed in the beam path, shown by the dotted lines in the 
drawing, so that the beam is of zig-zag or criss-crossed 
form and substantially covers the space S to be protected 
from fire. There is provided a beam detector J which, if 
the beam is in the visible range of wavelengths, may be a 
photocell. 

It is preferred that the electromagnetic radiation be in 
the visible or near-visible range of wavelengths since such 
radiation can be more readily collimated and thereby 
employed over large areas by using reflection from re 
flectors. In this connection it is to be noted that a laser is 
particularly suitable for providing an intense highly col 
limated beam. By using an intense beam the detector J 
may be made unresponsive to natural or artificial light 
in the space to be measured without significantly decreas 
ing the sensitivity of the apparatus. A focussing arrange 
ment, such as a monocular may be placed in front of the 
emitter A to bring the beam to a point focus at the detector 
J to increase the sensitivity of the apparatus. 
The system is so arranged that the beam is normally 

incident on the detector J, the detector J being effective 
to activate alarm and/or control means (not shown) in 
response to non-incidence of the beam by way of refrac 
tion through the effects of fire. 

Alternatively, the converse arrangement may be em 
ployed whereby there will be non-incidence in the absence 
of fire, and activation arises with beam incidence on the 
detector by refraction. 

However, the first arrangement is to be preferred since 
it inherently provides a fail-safe operation, and it can also 
give rise to a more compact and less complex system than 
the second arrangement and will operate if the beam is ab 
sorbed by smoke. In the first arrangement, the detector 
need only be sufficiently large for incidence of the beam 
thereon in normal circumstances, including beam ex 
cursions arising from any effects of a safe nature, such a 
localised heating which may be reasonably anticipated. 
Any larger excursions, arising from fire or other unpre 
dictable effects, will automatically give rise to detector 
activation. In the second arrangement, on the other hand 
as shown in FIG. 2, a similar result will only be achieved 
by way of an arrangement using a detector having an 
annular electromagnetic radiation sensitive surface P sur 
rounding an electromagnetic radiation insensitive surface 
Q. In the presence of fire the beam which is the absence 
of fire is incident upon the insenitive surface, is deflected 
on to the sensitive surface. 
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On activation of the detector, alarm means, such as of 
audible and/or visible form operated locally or remotely 
of the area in question, may be set off and/or fire control 
means such as a sprinkler system may be brought into 
action. It will be seen that, in the simplest form of Such 
a system, the beam generator and the detector will be 
mutually facing along a rectilinear beam path. The area 
which is surveyed in this case will, of course, conform 
generally to the beam path. While this may be satisfactory 
for some applications, fire in a region laterally remote 
from the beam path will not be detected as a result of 
beam refraction until a significant spread of the fire has 
occurred. This can, of course, be taken into account by 
use of a number of systems having at least partly com 
mon alarm and/or fire control means in association with 
an area to be protected such as of the more usual rectan 
gular room or building configuration. Additionally a fire 
in the proximity of the detector will cause the beam to be 
refracted less than a fire in the proximity of the emitter 
by the “optical lever” effect. Thus, the use of reflectors 
to produce a beam path of zig-zag or criss-cross form, as 
shown in the drawing, effects economy of the system and 
is preferred. 

I claim: 
1. Fire detecting apparatus comprising emitter means 

for generating a beam of electromagnetic radiation, de 
tector means having an electromagnetic radiation sensitive 
Surface surrounding an electromagnetic radiation inseni 
tive surface, and fire control means for activation by the 
detector means, said emitter means and Said detector 
means being so arranged that the passage of the beam be 
tween the emitter means and the detector means, in the 
absence of fire in the space through which the beam passes, 
causes the beam to be incident upon the surface of the 
detector means which is radiation insensitive, and the fire 
control means to be non-activated, and that refraction of 
the beam during its passage through said space in the pres 
ence of fire therein causes the beam to be incident upon 
the surface of the detector means which is radiation sensi 
tive, and the fire control means to be activated. 

2. Apparatus as claimed in claim in which said emitter 
means is a laser. 
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4. 
3. Apparatus as claimed in claim 2 in which said fire 

control means comprise alarm means. 
4. Fire detecting apparatus comprising a laser for gen 

erating a beam of electromagnetic radiation, detector 
means, the detector means having an electromagnetic ra 
diation sensitive surface surrounding an electromagnetic 
radiation insensitive surface, a plurality of reflectors posi 
tioned to direct radiation from said laser to said detector 
means in such a manner that the beam undergoes multiple 
reflections in its passage between the laser and detector 
means, and fire control means for activation by the de 
tector means, said laser and said detector means being 
So arranged that the passage of the beam between the 
laser and the detector means, in the absence of fire in 
the space through which the beam passes, causes the 
beam to be incident upon the insensitive surface of the 
detector means, and the fire control means to be non 
activated, and that refraction of the beam during its pas 
Sage through said space in the presence of fire therein 
causes the beam to be incident upon the sensitive surface 
of the detector means and the fire control means to be 
activated. 
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