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This invention is for lmprovements In or re-
lating to fire alarm systems and detectors of radio
active materials.

Fires are generally detected by devices which
respond to & rise of temperature. Systems in-
cluding such devices of necessity only detect the
fire after some damage has been caused which
may be considerable and, in order to reduce the
damage to a minimum, it 1s necessary to employ
8 comparatively large number of such alarm de-
vices over a glven area.

The use of fire detection by the light emitted
by the conflzgration has heen restricted in view
of the fact that it 1s necessary that such systems
should mot be unintentionally operated for ex-
ample by daylight, artificial light and the like.

The present invention obviateg such a possibil-
ity and also the necessity of producing very sen-
sitive detector systems actuated by the lisht emit-
ted by an Incandescent fire, wlthout it being set
in operation by normsl sources of light, or by
daylight.

The present inveation consists in employing
the property inherent In unprotected flames of
emitting to some distance (for example 2,200 to
3,000 A. U. or more) considerable quantities of
ulira-violet radlatlons of which the ordinary
sources of {llumination are devold owing to the
ultra-violet rays being absorbed by the glass of
their globes and In the case of daylight to the
solar ultra-violet belng absorbed by the terres-
trial atmosphere. The detector system comprls-
mng the present invention will be only sensitive to
the ultra-violet emanations Finally the system
is deslgned and constructed in such manner that
the ultra-violet reception by the system 1s ex-
pressed by a system of discharges of compara-
tively high frequency which are employed by any
known system to operate a deslred relay.

The detector according to the present Inven-
tlon is of a type employing the properties of the
discharges in compearatively high gaseous pres-
sures. It 1s composed essentially of a meter tube,
the major portion of which may be of glass for
convenfence of manufacture but which is pro-
vided with a window of quartz; it contalns a pho-
to-cathode constituted of an only slightly electro-
positive element (ferrous metal such as nickel or
a metal of the platinum group, or an alloy, or &
chemical compound such as an oxide of these
bodies, or the like) carefully freed from hydrogen
in order that the photo-electric element is re-
sponsive to ultra-violet emanations and render
the apparatus Insensitive to normal artificial
light or to daylight. If need be, the light can be
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filtered by a Wood glass thereby ellminating the
radiatlong contalned in solar light or the unde-
sirable radiations proper to the installation to be
protected.

The tube contains a mixture of rare gas and
oxyeen at a pressure in the vicinity of one tenth
of an atmosphere; it also contains an anode for
the passage of the discharges.

There could also be employved a device Incorpo-
rating a filling of hydrogen at a sultable pres-
sure; In thils case use should be made of a suit-
able filter to sllow the passage of radlations of
short wave length.

The invention will be more particwlarly de-
scribed with reference to the accompanylng
drawings, in whlch:—

Figure 1 lllustrates one embodiment of the
present inventlon comprising a cylindrical {ube,

Figure 2 lllustrates a modified form of tube to
that Hlustrated in Figure 1, ahd

Figure 3 illustrates a clrcult arrangement in
which either of the tubes illustrated in Figures 1
or 2 may be employed.

Referring to Flgure 1 of the drawings, a cylin-
drical tube comprises a central median part
transparent to ultra-violet light. The tube con-
tains a cathode cylinder 2 a part of which Is
constituted by a grid 3. A fine anodic axial wire
4 is stretched by springs 5 mounted In holder
tubes 6. The electrodes are for example made of
platinum carefully purifled of any traces of hy-
drogen and the photo-electric portion of which
i at a distance sufficlent for the system to be
sensitive to the wltra-violet rays only at a dis-
tance from the unprotected flames. Nickel is
also suitable. A system of thls nature glveg at
the reception of each ultra-violet photon (or of
greater frequency) a very short discharge if the
source of supply is sultable, In darkness or in
daylight the system is only traversed by a small
number of discharges per second caused for ex-
ample by the cosmic rays or the radio-activity
of its surroundings., As soon as it is subjected
to the light coming from an unprotected flame,
the number of discharges per second Increases
considerably, for example up to 10,000 or 20,000,
and it Is this phenomenon which s employed to
detect the flame. The sensitiveness of the gys-
tem 1s considerably higher than that of an ordi-
nary photo-electric cell and may be employed di-
rectly with the arrangement illustrated in Fig-
ure 3, without any amplification: Voltage values
&re given on the drawing.

The same advantages may be obtained with a
tube of the shape illustrated in Figure 2. In this
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construction the quartz transparent body [ is of
a cylindrical shape with a hemispherical end.
The axial wire 2 serves to depesit on its internal
surface, by thermal or cathodic evaporation, a
semi-transparent photo-sensitive cathodic layer.
The electric contact with this deposit is obtained
by & metallic wite attached to the glass 3 by
means of a silvered or aquadag ring 4. The wire
2 serves as an anode; the tube is filled with rare
gas and oxygen at the same pressure as that
given for the tube illustrated in Figure 1.

Figure 3 represents the employment of the
embodiment 1Nustrated In Figure 2 with a cir-
cuit arrangement employing a pentode,

The anode T of a penfode 8 is connected di-
rectly to the anode 2 of the detector i and also to
a source of high tenslon (300 to 1000 volts)
through a high resistance 10, for example 4 meg-
ohms, A control grid 9 of the pentode 8 is con-
nected to the cathode 3 of the detector | and also
to & source of polarisation through a very high
resistance (1, for example 10 megohms. A
screen 10 Is raised to a normal positive potential
such as 100 volts. When the detector 1 is at rest,
the pentode is only traversed by a very feeble
current. When the detector recetves a photon
(for example a cosmic ray) a discharge takes
place between the anode 1 carried to a high po-
tential and the cathode; the anode potential

drops whilst at the same time the potential of

the control grid rises in conseqguence of the de-
velopment of a positive potentlal in the grid re-
sistance; the pentode is traversed by a current
impulse corresponding to the amplification of the
pentode and the detector is extinguished; each
photon thus gives a very brief impulse and a
listening device located at 8 will indicate a shock.
‘Thus the described system, placed {n the shade or
in daylight or in a normal artificial light such as
that of an Incandescent lamp, will indicate a
series of irregular shocks, for example 40 per
second. But If the detector is subjected to the
light of a bare flame the number of shocks he-

comes very great (for example, several thou-
sands) ; the telephone receiver will give & buzz-
ing noise due to this frequency and a micro-
ammeter located at 9 will register an increase of
mean current which may be from a few micro-
amperes to thirty or fifty. A relay 12 placed at
the same point may be actuated by this current
and set any desired system in operation. An
idea of the sensitiveness of the apparatus may be
given by stating that the phepnomena above de-
scribed are caused by the flame of a match placed
a few metres distant.

If necessary, amplification by any usual system
such as thyratron relays could be used.

The detectors above described can be used
wherever it is necessary to detect bare flames, fire
in residences, automatic surveillance and locali-
sation of forest fires, use in mining galleries and
the like,

On the other hand the apparatus only requires
supplies of little importance, the whole thus
forms a very compaet block which is easy to shift.
As the detector is equally sensitive to photons of
very great energy such as v and other raya, the
apparatus described, mounted in this way will be
usefully employed in prospecting for radio-active
materials either in gallerles or plts or even in
the sea by making a water-tight apparatus.

The apparatus may also be employed in hos-
pital work where radium is used. This extremely
expensive material is generally enclosed in nee-
dles or tubes which are easily lost in the dressings
where i} is disagreeable and painful to look for
them. The apparatus according to the invention
will at once detect an infinitely small mass of
radium among a large amount of other material,

Pinally the apparatus esasily lends itself to
quantitative measurements of radiant sources, by
the previous calibration of the micro-ammeter
inserted in the plate clrenit.
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