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(54) Improvements in or relating 
to ionization smoke detectors 

(57) In ionization smoke detectors 
employing an inner chamber within 
an outer chamber, defined by elec-
trodes 1, 5 and 7, and a radiation 
source, the entry of undesirable po-
larity ions is inhibited by the provi-
sion of an outermost guard elec-
trode (9, 9'), e.g. in the form of an 
annular ring, as shown, or as a pin 
structure of a conductive coating on 
an insulating housing member. In 
operation the guard electrode 9 ' 
may be connected to the same po-
tential as the inner electrode 1. A 
stainless steel mesh screen M may 
be fitted inside the protective cover 
8. An operating circuit is disclosed, 
Fig. 2 (not shown). 
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SPECIFICATION 

Improvements in or relating to ionization 
smoke detectors 

5 
The invention relates to ionization smoke de-
tectors of the type comprising a radiation 
source within an electrode assembly formed 
by a first electrode, an intermediate electrode 

10 defining an inner ionization chamber, and an 
outer electrode that defines an outer ionization 
chamber surrounding said inner ionization 
chamber. 

One such detector is described in the 
15 United Kingdom Patent Specification No. 

1 ,299 ,234 , for example. 
In use, a potential is applied between said 

first electrode and said outer electrode, and 
the potential of the intermediate electrode is 

2 0 constantly monitored. Any smoke or other 
particles entering the outer chamber cause the 
potential of the intermediate electrode to vary, 
and those particles that continue on to enter 
the inner chamber serve to compensate for 

25 slow speed variations in the ambient atmo-
spheric conditions, whilst the connected alarm 
signal may include a threshold detection cir-
cuit to suppress minor signal fluctuations, and 
a delay element to suppress transient fluctua-

3 0 tions, thereby reducing the dangers of any 
false alarm, whilst providing a suitably sensi-
tive device for detecting any serious source of 
smoke at an early point in time, and thus 
make possible the triggering of alarm signals, 

35 etc., in the event of any fire that produces a 
significant level of smoke in the ambient at-
mosphere. 

However, whilst these detectors have 
proved reliable in use, and of adequate sensi-

4 0 tivity, it has been found that despite the 
precautions provided to prevent unnecessary 
and false alarm signals, there are still situa-
tions where a false signal is triggered, and 
this is believed to be due to the entry of 

4 5 ionized particles into the outer chamber. In 
dependence upon the environment there may 
be clouds of ionized particles in the atmo-
sphere, and if those charged particles which 
have a polarity such that they will move the 

50 intermediate electrode towards the alarm po-
tential condition land upon the intermediate 
electrode, a false alarm can be triggered. 

One object of the present invention is to 
provide a smoke detector which substantially 

55 avoids the abovementioned tendency to false 
alarms that are induced by ionized particles. 

The invention consists in an ionization 
smoke detector in which a radiation source is 
mounted within an electrode assembly com-

6 0 prising a first electrode, an intermediate elec-
trode defining an inner ionization chamber 
containing said first electrode, an outer elec-
trode defining an outer ionization chamber 
surrounding said inner ionization chamber, 

65 and an outermost guard electrode positioned 

outside of said outer ionization chamber and 
provided with means for electrical connection 
to be maintained at an operating potential of 
like polarity to that of said first electrode 

7 0 relative to that of said outer electrode when in 
use. 

The invention will now be described with 
reference to the drawings, in which:— 

Figure 1 is an exploded perspective sche-
75 matic illustration of one exemplary embodi-

ment of the invention; 
Figure 2 is a schematic circuit diagram of 

an alarm circuit incorporating the embodiment 
shown in Fig. 1; and 

8 0 Figure 3 is a schematic cross-sectional view 
of the chamber assembly and housing of one 
alternative detector embodiment in accor-
dance with the invention. 

In the embodiment shown in Fig. 1 an 
8 5 inner electrode 1 is in the form of a plate at 

one end of a screw-section which engages in 
a bush 3 on an insulating base member 4 . 
This enables the position of the plate 1 to be 
adjusted relative to the base member 4. An 

9 0 intermediate electrode 5 forms an inner ioni-
zation chamber that is mounted on the base 
member 4, and the assembly projects through 
an aperture in an annular spacer 6 of insulat-
ing material, to lie within an outer chamber 

95 that is defined by an outer electrode mounted 
on the other face of the spacer 6. 

The entire electrode assembly is contained 
within a protective cover 8 aerodynamically 
designed to permit the free entry of atmo-

100 spheric gases and any smoke or particles 
present therein, when the detector is in its 
operating position mounted on a ceiling or the 
like by a base plate 10. In order to prevent 
the entry of unwanted ionized particles from 

105 the atmosphere into the outer chamber 
defined by the outer electrode 7, an outer-
most guard electrode 9 is provided, which 
may be electrically connected to the inner 
electrode 1, or to a fixed potential of like 

110 polarity thereto, considered with respect to the 
outer electrode 7. In this way, a protective 
electric field is provided to repel unwanted 
ions or capture them on the guard ring 9. In 
this embodiment the guard ring is formed by 

11 5 an electrical coating on the interior of the 
protective cover 8, although a pin, ring or 
other electrode structure can be used, and 
Fig. 3 illustrates one advantageous alternative 
embodiment. 

120 The means for electrical connection and 
mechanical fixing are not shown in this sche-
matic drawing. 

Fig. 2 shows the operating circuit for use 
with such a detector, in which the intermedi-

125 ate electrode 5 is connected to the control 
gate of a field effect transistor Q1 connected 
as a source follower, to control a thyristor 
switch TH1 and cause a higher current than 
normal to be drawn from the supply sources 

1 3 0 (not shown), when an alarm is triggered. 
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Provisions for setting a threshold, damping 
out transient responses, and stabilising the 
potential supply are ail of known and conven-
tional form. 

5 In the circuit shown, the parallel combina-
tion of a fixed resistor R1 and a potential 
divider chain formed by fixed resistors R2 and 
R3 linked via a potentiometer RV1 are con-
nected in series with the field effect transistor 

10 Q1. The tapping of the potentiometer pro-
vides an output signal which has transients 
removed by capacitors C1 and C2, and drives 
the thyristor via a zener diode ZD1. To stabil-
ise the supply to the detector chambers a 

15 transistor Q2 is connected in circuit with a 
capacitor C3, a zener diode ZD2 and a resistor 
R5. 

The thyristor TH1 is connected to a supply 
line via a protective diode D3 and the power 

2 0 supply has transients removed by a filter cir-
cuit with a resistor R9 and capacitor C4. A 
thyristor connection point T1 feeds an lumi-
nescent diode 0 2 which acts as an indicator 
lamp to identify any detector that has been 

25 triggered, by glowing when current flows via 
junction point T2 and a resistor R10 to a link 
0 1 feeding the anode of the thyristor TH1. As 
a further safeguard, a parallel feed to the 
anode of the thyristor is provided via a resistor 

3 0 R7. To enable an engineer to ensure that the 
potentiometer RV1 is currently set, a test 
point output TP is connected to the junction 
of R1 and R2 via a series resistor R6. The 
circuitry described may be formed as a printed 

35 circuit assembly housed within the detector 
housing. 

The detector embodiment shown in Fig. 3 
is generally similar to that described with 
reference to Fig. 1, and may incorporate the 

4 0 circuit shown in Fig. 2. The modification is 
that the coating 9 which forms a guard elec-
trode in the embodiment shown in Fig. 1 is 
replaced by an annular ring electrode 9' that 
is mounted on the insulating spacer 6 to lie a 

4 5 short distance from the perimeter of the outer 
electrode 7 and extend to form a cylindrical 
section that surrounds the chamber assembly. 

The luminescent diode D2 of Fig. 2 is 
provided in the cover 8 , and may be provided 

5 0 with a lens cap L. 
In order to prevent any small insect, espe-

cially such creatures as midges, gnats or the 
like, from entering the detector chamber, a 
mesh screen M may be fitted within the 

55 protective cover 8. As it is undesirable to use 
any form of screening that could itself burn 
and possibly drip hot fragments in the event 
of a fire this mesh M is advantageously made 
of metal and in the preferred embodiment a 

6 0 stainless steel sheet having 3 2 perforations to 
the inch has been found suitable. A stainless 
steel is used to avoid possible corrosion prob-
lems, which could lead to obstruction of the 
perforations and thereby restrict the flow of air 

6 5 to the chambers. This need to ensure an 

adequate airflow sets a lower limit upon the 
size of the apertures in the mesh, but obvi-
ously large apertures would be ineffective in 
excluding the entry of small insects. 

7 0 The mesh M, being of electrically conduc-
tive material, could constitute a guarding, but 
it is inadvisable to have a live electrode so 
readily accessible from the exterior of the 
detector for reasons of safety. 

75 
CLAIMS 

1. An ionization smoke detector in which 
a radiation source is mounted within an elec-
trode assembly comprising a first electrode, 

8 0 an intermediate electrode defining an inner 
ionization chamber containing said first elec-
trode, an outer electrode defining an outer 
ionization chamber surrounding said inner ion-
ization chamber, and an outermost guard elec-

85 trode positioned outside of said outer ioniza-
tion chamber and provided with means for 
electrical connection to be maintained at an 
operating potential of like polarity to that of 
said first electrode relative to that of said 

9 0 outer electrode when in use. 
2. A detector as claimed in Claim 1, in 

which said guard electrode is formed by a 
conductive coating in the internal surface of 
an external apertured casing member of insu-

95 lating material. 
3. A detector as claimed in Claim 1, in 

which said guard electrode is formed by an 
annular ring electrode with a cylindrical sec-
tion extending to surround the chamber as-

100 sembly. 
4. A detector as claimed in any preceding 

Claim, with its intermediate electrode con-
nected to the gate electrode of a field effect 
transistor controlling a thyristor alarm circuit. 

105 5. An ionization smoke detector substan-
tially as described with reference to Fig. 1 or 
Fig. 3. 

6. A detector as claimed in Claim 5, hav-
ing a circuit substantially as described with 

110 reference to Fig. 2 . 
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