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€9 tonisation detection chamber.

An ionisation detection chamber for detecting the
presence of small particulate solids, such as smoke particles,
carried in a gaseous stream comprising an electrically insulating
base, a first, measuring, electrode carried by the base, means
for ionising gas associated with a central region of the
measuring electrode, a second, negative, electrode comprising
a metal grid disposed over the base and together with the base
defining the chamber and a third, positive, electrode located in
register with the ionisation means and nearer to the measuring
electrode than to the negative electrode characterised in that
the third electrode comprises at least one element extending
generally parallel with the measuring electrode and carried by
an electrically insulating member supported by the base.
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Description

lonisation Detection Chamber

This invention relates to an ionisation detection
chamber for detecting the presence of small
particulate solids, such as smoke particles, carried
in a gaseous stream.

it is now commonplace to construct such cham-
bers with three electrodes; an ionisation source
being attached to one electrode and a second
electrode being disposed nearer the ionisation
source than the third electrode. Depending upon the
detailed construction of the chamber the ionisation
source may be attached to the measuring electrode
or one of the other electrodes. In all such arrange-
ments the chamber is effectively divided into two
intercommunicating sub-chambers one of which
provides much greater sensitivity of detection than
the other and the likelihood of a spurious alarm is
reduced as compensation for changes in tempera-
ture pressure and other non smoke conditions is
provided. At regular intervals it is necessary to clean
the electrodes and insulation spacers to ensure that
a predetermined sensitivity is maintained. This
sensitivity can be seriously affected by dirt and the
bodies of insects.

In one prior construction a flat negative electrode
is mounted on an insulated base with a wafer-like
jonisation source disposed centrally thereon. A
positive electrode in the form of a dome-like metal
part which may be a grid or perforated sheet is
disposed over the base to define the chamber and a
measuring electrode in the form of an apertured disc
is disposed above and nearer to the negative
electrode than the grid with the aperture in the disc
in register with the ionisation source. Such an
arrangement is operationally satisfactory but when
cleaning or servicing is required both the grid and
the measuring electrode must be removed. Reas-
sembly frequently results in a change of electrode
spacing which affects sensitivity and reduces long
term reliability.

In another arrangement typified in UK. patent
specifications 1581236 and 1608702, granted to
predecessors of the present applicants, the positive
electrode is in the form of a rod extending through
an insulated mount carried by the grid which in this
case is the negative electrode. A flat electrode, in
this case the measuring electrode, is mounted on
the base and carries the wafer-like ionisation source
in register with the inner end of the positive
electrode. Again this arrangement is operationally
satisfactory and it has an advantage over the
construction described above. Should the creep
path between the flat electrode and the grid become
spuriously conductive then because the flat elec-
trode is the measuring electrode and the grid is
negative it provides a decrease in signal level which
makes it possible for an auxiliary alarm circuit to be
activated to indicate that the particular chamber is
faulty.

However, the arrangements of the U.K. specifica-
tions 15681236 and 1683702 are expensive to manu-
facture since the grid needs to be a structural
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element carrying the mount and the positive elec-
trode and there is also a requirement for carrying an
electrical connection around the outside of the grid.
Also during cleaning and maintenance, removal and
replacement of the grid can modify the position of
the inner end of the positive electrode relative to the
jonisation source so altering the sensitivity of the
chamber.

It is an object of the present invention to provide
an improved ionisation detection chamber which is
comparatively easy and inexpensive to manufacture;
may readily be cleaned and maintained without
alteration of electrode spacing and wil} fail safe.

According to the present invention there is
provided an ionisation detection chamber for detect-
ing the presence of small particulate solids, such as
smoke particles, carried in a gaseous stream
comprising an electrically insulating base, a first,
measuring, electrode carried by the base, means for
ionising gas associated with a central region of the
measuring electrode, a second, negative, electrode
comprising a metal grid disposed over the base and
together with the base defining the chamber and a
third, positive, electrode located in register with the
ionisation means and nearer to the measuring
electrode than to the negative electrode charac-
terised in that the third electrode comprises at least
one element extending generally parallel with the
measuring electrode and carried by an electrically
insulating member supported by the base.

One embodiment of the invention will now be
described by way of example with reference to the
accompanying drawings in which:-

Fig. 1 shows a vertical section through an
ionisation detection chamber of a smoke detec-
tor and

Fig. 2 is a plan view of the chamber with the
grid removed.

Referring to the drawings an electrically insulated
base 1 carries a measuring electrode indicated
generally at 2, a positive electrode indicated gener-
ally at 3 and a negative electrode 4 in the form of a
dome-like metal grid removably carried on the
base 1 and constituting an insect screen. The
electrode 4, together with base 1 defines an
ionisation chamber. It will be understood that the
chamber will be mounted in a casing (not shown)
incorporating suitable apertures for the passage of
smoke into the chamber and extra wind baffles.
Usually the chamber will be mounted on a ceiling so
as to be upside down relative to the disposition
shown in Fig. 1.

The base 1 is a high density polyethylene
moulding on the lower surface 5 of which is a metal
cover 6 which is at the same electrical potential as
the grid 4 to act as an electrical screen. The cover 6
may be constituted by a conductive coating applied
to the moulding.

The measuring electrode 2 comprises a stainless
steel disc 7 fixed at 8 and 9 to the base 1 and formed
with a central dished part 10 extending into a recess
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11inthe base. A stainless steel cover disc 12 formed
with a central aperture 13 is secured to the disc 7 in
good electrical contact therewith. The aperture 13 is
smaller than the dished part 10 and a wafer-like
ionisation source comprising an Americium 241q
particle emitter 14 is trapped within the recess. The
disc 7 is formed with diametral apertures 15and 16 in
register with slots 17 and 18 formed in the edges of
cover disc 12. A connector 19 extends through an
aperture 20 in the base 1 and is soldered at 21 to the
disc 12.

The positive electrode 3 comprises an electrically
‘insufated cylindrical mount 22 with a moulded in
electrode 23 the lower part 24 of which constitutes a
connection to the circuit and the upper part 25 of
which is the active positive electrode. This upper
part 25 extends parallel with the electrode 2
diametrally in register with the emitter 14 and is
nearer thereto than the nearest part of the negative
electrode 4. The mount 22 has a cylindrical lower
part 26 extending through an aperture 27 in the
base. Above the part 26 the mount has an eccentric
formation 28 to ensure precise orientation relative to
the base.

An insulating wall 29 surrounds the mount 22,
which acts to increase the insulating path between
the upper part 25 of the positive electrode and the
measuring electrode 2. This effectively reduces the
effect of contamination on the sensor. The wall may
be a separate PTFE or similar material ring which is
moulded into the insulated base. Alternatively, it may
be constituted by a raised feature on the moulding.

A small wall 30 surrounds the measuring elec-
trode 2 and acts to increase the insulating path
between the measuring electrode and the negative
electrode 4. The wall 30 is moulded as part of the
insulated base 1 and may be augmented by the
addition of more concentric walls (not shown).

A larger wall 31 also acts to increase the insulating
path between the measuring electrode 2 and the
negative electrode 4. its main purpose, however, is
to act as a baffle and so reduce the effect of air flow
across the sensor.

It has been found that the above arrangement
operates in the same way as the construction
described in U.K. specification 1581236 but provides
greater flexibility in the arrangement of the positive
electrode. Although this has been shown as a single
rod extending diametrally of the emitter 14 it could
have other configurations and could also be wholly
or partly offset with respect to the emitter. More
particularly, however, for cleaning and maintenance,
upon removal of the negative electrode 4, access
can be gained to the remaining electrodes without
physical disturbance thereof. Furthermore the grid
4, constituting the negative electrode can be of light
weight construction.

In addition the arrangement is "fail safe” as the
shortest path from the emitter to another electrode
is to the positive electrode causing an increase in
signal level should the chamber become contimi-
nated.

0221770

10

20

25

30

35

40

45

50

55

60

65

Claims

1. An ionisation detection chamber for de-
tecting the presence of small particulate solids,
such as smoke particles. carried in a gaseous
stream comprising an electrically insutating
base, a first, measuring, electrode carried by
the base, means for ionising gas associated
with a central region of the measuring elec-
trode, a second. negative. electrode comprising
a metal grid disposed over the base and
together with the base defining the chamber
and a third, positive, electrode located in
register with the ionisation means and nearer to
the measuring electrode than to the negative
electrode characterised in that the third elec-
trode comprises at least one element extending
generally parallel with the measuring electrode
and carried by an electrically insulating member
supported by the base.

2. A chamber as described in claim 1 in which
the third electrode is formed by at least one
rod-like element.

3. A chamber according to claim 1 or claim 2
in which the insulating base has an electrical
screen at the same potential as the grid.

4. A chamber according to any one of the
preceding claims in which the measuring elec-
trode has a dished part covered by a member
having an aperture in register with the dished
part, a wafer-like ionisation source being
trapped within the recess below the member.

5. A chamber according to claim 4 in which
the source is an Americium 241¢ particle
emitter.

6. A chamber according to claim 4 or claim 5
in which the positive electrode extends paraliel
with the measuring electrode in register with
the source and nearer thereto than the nearest
part of the negative electrode.

7. An ionisation detection chamber substan-
tially as herein described with reference to
Fig. 1 and Fig. 2 of the accompanying drawing.



0221770

FIG.1

2 383k 2 3
30 729 /12 11./13 ]82]5

20

5 1 07y 19

27 %
24




	bibliography
	description
	claims
	drawings

