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ABSTRACT

The detector comprises a chamber having atjeast one
radiation_source disposed therein. The chamber includes spaced collector plates which form a part of a
detection circuit for sensing changes in the ionization
current in the chamber. The Tadiation source in one
embodiment is in the form of a wound wire or ribbon
suitably supported in the chamber and preferably a
source of beta particles. The chamber may also include
an adjustable electrode and the source may function as
an adjustable current source by forming the wire or
ribbon in an eliptical shape and rotating the structure.
In another embodiment the source has a random shape
and is homogeneously disposed in the chamber.
13 Claims, 5 Drawing Figures
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P o s e d a t opposite ends of the chamber. The
chamber also comprises an insulating portion disposed
D p i A T p n APPI i r i T i o w
between the collector plates and having porting for
R t L f t 1 DLJ
11UN
permitting the smoke to filter into the ionization chamThis is a continuation-in-part of application Ser. No. 5 ber for influencing the ionization current. The change
593,704 filed July 7, 1975.
in the ionization current is detected and an alarm cond i t i o n is
b i p ^ d a , , K i r , n c TUC , K , V r » , T i ™ i
generated. The construction of the ionization
BACKGROUND OF THE INVENTION
c h a m b e r m a y b e i n t h e fonn s h o w n i n m y c o p e n d i n g
The present invention relates, in general, to ionizaapplication Ser. No. 5 9 3 , 7 0 4 .
tion detectors. More particularly, this invention is con- 10 The radiation source is preferably spirally wound on
cerned with an improved form of radiation source for
an insulative support core. The chamber may also have
use in ionization detectors. These detectors are usually
an adjustable electrode of the type shown in my coused for sensii^garUcle^jof_combustion or aerosols
pending application Ser. No. 5 9 3 , 7 0 4 .
found in the smoke eeneratedJcom a
firel''
In an alternate embodiment the radiation source may
In my copending application Ser. No. 5 9 3 , 7 0 4 , there IS be wound in eliptical form and may be rotatable for
are discussed some of the advantages and disadvanproviding at least limited adjustment of the ionization
tages associated with the use of an alpha source of
current in the chamber. In still another embodiment in
radiation for use in ionization detectors. For one thing,
accordance with the present invention, the radiation
alpha sources are not as safe to use as beta sources of
source may be constructed in a rather random arrangeradiation. Also, when an alpha source is used, care 20 ment with the source being in the form of a ribbon
must be taken to insure that the active sensing chamber
extending homogeneously throughout the chamber
is not saturated by the ionic current. To control the
structure. The chamber structure may also be either a
current, some known devices have main electrodes that
single chamber or a dual chamber arrangement.
are adjustable relative to the distance therebetween.
„„„„
.„,„,™
BR,EF
When an alpha source is used and when the number of 25
DESCRIPTION OF THE DRAWINGS
ion-pairs formed is excessive, the ionization current
Numerous other objects, features and advantages of
stabilizes and the device essentially functions as a conthe invention should now become apparent upon a
stant current generator. In a plot of ion-pairs formed
reading of the following detailed description taken in
versus ionization current, the curve is fairly linear at
conjunction with the accompanying drawings, in
low ionization currents and as more ion-pairs are 30 which:
formed the ionization current saturates. Some prior art
FIG. 1 is a schematic diagram of a single chamber
patents such as U.S. Pat. No. 3 , 2 3 3 , 1 0 0 examine this
ionization detector and associated circuitry;
effect and provide a special construction to maintain
FIG. 2 is a schematic diagram similar to that shown in
the ionization current at a low value. However, this
FIG. 1 for a dual chamber construction;
provides a more complex structure. On the other hand 35 FIG. 3 is a schematic diagram like that shown in FIG.
if one uses a beta source, a far smaller number of ion1 for a different embodiment of the invention;
pairs are produced.
FIG. 4 is a cross-sectional view taken along line 4—4
However, there is still a further disadvantage to using
of FIG. 3; and
FIG. 5 is a diagram of a dual chamber detector ina relatively small radiation source even though it is a
beta source. With a small source the space within the 40 eluding a radiation source of still a further design,
ionization chamber is not efficiently utilized due to the
nccrciDTiAM
influence of the radiation becoming diffused away from
DETAILED DESCRIPTION
the source. It therefore follows that the sensitivity to
In FIG. 1 there is shown the ionization chamber 10
particles of combustion or aerosols varies depending
including collector plates 12 and 14, and circuitry assoupon the zone within the chamber. It has thus been 45 ciated with the chamber including field effect transistor
found that it is desirable to have a homogeneous area of
16. The chamber 10 is also defined by a cylindrical
influence throughout the ionization chamber. Furtherinsulating member 18 preferably having a plurality of
more, when one desires to use a source of beta partiports 20 coupled therethrough and disposed about the
cles, it is especially important to have a homogeneous
circumference of the member 18. In FIG. 1 and the
field of influence in the chamber.
50 other drawings of this application, the chamber 10 is
shown in a somewhat schematic fashion. For a more
Accordingly, one object of the present invention is to
provide a radiation source, preferably a source of beta
detailed description of the chamber construction, refparticles, that provides a homogeneous field within the
erence is made herein to my copending application Ser.
radiation chamber.
No. 593,704.
Another object of the present invention is to provide 55 The plate 12 connects to node 22 and the plate 14
a source of radiation for use in an ionization chamber • connects to ground, for example. The node 22 is prefand preferably a source of beta particles wherein the
erably biased at one half the supply voltage V by the
source is constructed to provide an increase ionic curproper selection of resistor 24. Node 22 couples to the
rent and concurrently provide a homogeneous field of
gate electrode of field effect transistor 16. The drain
influence within the chamber.
60 electrode ofthe transistor couples to the supply voltage
V and the source electrode of the transistor couples by
SUMMARY OF THE INVENTION
way of resistor 28 to ground potential.
To accomplish the foregoing and other objects of this
The radiation source disposed in the chamber 10 is
invention, there is provided in one embodiment a beta
preferably a Nickel 63 radiation source of beta partiradiation source in the form of a wound wire or ribbon. 65 cles. This source is in the form of a wire, foil or ribbon
This wire or ribbon structure is suitably supported in
30 that is spirally wound around a core 32 constructed
the ionization chamber. The ionization chamber typiof an insulation material. The core 32 may be concally comprises at least a pair of conductive collector
structed in a mesh form permitting free passage of air
IONIZATION DETECTOR WITH IMPROVED
RADIATION SOURCE
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therethrough. Also, the spiral 30 is loosely wound on
2. This second electrode does not support the radiation
the core to allow for free flow of air. The core 32 may
source but is adjustable in itself to alter the ionization
be suitably supported within the chamber from the
current.
member 18 and supports the spiral 30 in a relatively
FIG. 5 shows an embodiment quite like that shown in
fixed position. An adjusting screw or electrode 34 may 5 FIG. 2 for a dual chamber construction. This chamber
also be provided extending into the chamber to adjust
includes the collector plates 12, 14 and 15 and the
the ionization current as taught in my copending applicylindrical member 18 for insulatively spacing these
cation Ser. No. 593,704.
collector plates. An adjusting screw 34 is shown couWhen the chamber detects smoke, the ionization
pled to ground and extending into the lower chamber.
current increases and thus the voltage at node 22 10 In this embodiment the radiation sources in each of the
changes. This change is detected by the field effect
two chambers is a wire or foil 38 which is not wound in
transistor 16 and an output signal is developed at one of
a spiral form but is wound in a somewhat random fashthe output electrodes of this transistor. Additional deion. It is desired that the foil 38 extend rather evenly
tection circuitry is usually used. However, so as not to
throughout each of the chambers so that a homogeobscure the concepts of this invention, a further de- 15 neous field is established in the chambers. Although no
scription of the circuitry is not deemed necessary. My
means of support is shown in FIG. 5 as this is only a
copending application Ser. No. 593,704 discloses cirschematic diagram, the foil or wire is suitably supcuitry for use with a chamber of the type shown herein.
ported by means of a core or a rod having arms extendIn FIG. 2 like reference characters will be used to
ing therefrom for supporting different points of the foil.
designate parts the same as those shown in FIG. 1. 20 What is claimed is:
Thus, the ionization chamber comprises conductive
1. An ionization detector comprising:
collector plates 12 and 14. However, in FIG. 2 there is
means defining an ionization chamber having at least
shown a dual chamber configuration including chamtwo spaced plates,
bers 10A and 10B divided by a third collector plate 15.
This embodiment does not use a resistor 24 but instead 25 means for biasing the plates to establish a predetermined ionization current in the chamber,
the plate 12 couples directly to the voltage source V
a source of radiation disposed in the ionization chamand the plate 14 couples directly to ground potential.
ber and being in the form of a wound ribbon means
The intermediate plate 15 couples to the gate electrode
extending over an area of the chamber,
of the transistor 16. The chamber is provided with
and
means supporting the source of radiation includopenings 20 and there may also be provided an opening 30
ing a core about which the ribbon means is wound.
or passage in the plate 15 permitting communication
2. An ionization detector as set forth in claim 1 furbetween the chambers 10A and 10B.
ther comprising an adjustable electrode extending into
In each of the chambers there is disposed the spiral of
the ionization chamber and adjustable as to its depth of
wire or ribbon 30 supported on the core 32. This arrangement may be identical to that shown and dis- 35 penetration into the chamber.
3. An ionization detector as set forth in claim 1
cussed with reference to FIG. 1. The filament 30 can be
wherein said ribbon means is wound in a non-circular
separate in each chamber or alternatively, each of the
spiral and said supporting means includes means perfilaments 30 may be interconnected through an insumitting rotation of the spiral.
lated slot in the plate 15. In FIG. 2 the adjusting screw
or electrode 34 is shown extending into chamber 10B. 40 4. An ionization detector as set forth in claim 1
wherein said core is of cylindrical shape.
This adjusting electrode can also be inserted into cham5. An ionization detector as set forth in claim 1 inber 10A and can be connected to any of the collector
cluding
an adjustable screw electrode disposed in the
plates or even to an independent reference voltage. In
chamber and extending through the core.
FIGS. 1 and 2 the adjusting electrode 34 is shown coupled to ground potential.
45 6. An ionization detector as set forth in claim 1
wherein said ionization chamber includes two separate
FIGS. 3 and 4 show a slightly different embodiment
chambers
with a radiation source disposed in each
of the invention. Like reference characters are used in
chamber.
this embodiment as used in FIGS. 1 and 2. FIGS. 3 and
7. An ionization detector comprising:
4 show a single chamber structure having an adjusting
electrode 34. However, in this embodiment the adjust- 50 means defining an ionization chamber having at least
two plates,
ing electrode does not itself provide the adjusting.
means for . biasing the plates to establish a predeterRather, the core 32 supporting the filament or spiral 30
mined ionization current in the chamber,
is suitably connected at points 33 and 35 to the elona source of radiation disposed in the ionization chamgated screw 34. In addition, the core has a non-circular
ber and being in the form of a ribbon extending
spiral and is instead in an eliptical form as shown 55
over an area of the chamber,
clearly in FIG. 4. In an alternate embodiment, the form
means supporting the source of radiation, and means
may be rectangular with the spiral wound in a similar
for rotating the supporting means.
fashion around the core. FIG. 4 shows the core and
8. For an ionization detector including wall means
filament in solid in one position and also shows, in
dotted, three other alternate positions that it may as- 60 defining a chamber and means associated with the
chamber for establishing an ionization current in the
sume. Actually, by means of rotating the screw 34 the
chamber, the improvement comprising a radiation
radiation source can be disposed at virtually any posisource disposed in the chamber and constructed in the
tion through the total 360°. In this way it is possible to
form of a wire means to provide a homogeneous field of
alter the ionization current within the chamber much as
the screw electrode 34 has adjusted the ionization cur- 65 influence therein and means supporting the source of
radiation including a core for supporting the wire
rent in the embodiment of FIG. 1.
means.
In addition, it is possible to also use a second adjusting electrode which is of the type shown in FIGS. 1 and
9. An ionization detector comprising:

5
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means defining an ionization chamber having at least
two spaced plates,
means for biasing the plates to establish a predetermined ionization current in the chamber,
a source of radiation disposed in the ionization cham- 5
ber and being in the form of a wound wire means,
and means supporting the source of radiation including a core for supporting the wound wire means.
10. An ionization detector comprising;
10
wall means defining an ionization chamber,
means operatively associated with the chamber for
biasing the chamber to establish an ionization current therein,
a source of radiation disposed in the ionization cham15
ber including radioactive strip means,
and insulating core means for supporting the strip
means and permitting air circulation substantially
about the strip means.
11. An ionization detector comprising;
20
wall means defining an ionization chamber,
means operatively associated with the chamber for
biasing the chamber to establish an ionization current therein,
25
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6
a source of radiation disposed in the ionization chamber including relatively thin radioactive means,
means supporting the source of radiation in the
chamber and means for rotating the supporting
means.
12. An ionization detector comprising;
wall means defining an ionization chamber,
means operatively associated with the chamber for
biasing the chamber to establish an ionization current therein,
a source of radiation disposed in the chamber in the
form of a ribbon means,
and insulating core means for supporting the ribbon
means and permitting air circulation thereabout.
13. An ionization detector comprising;
wall means defining an ionization chamber,
means operatively associated with the chamber for
biasing the chamber to establish an ionization current therein,
a source of radiation disposed in the chamber in the
form of a wire means,
and insulating core means for supporting the wire
means and permitting
thereabout.
* * *air* circulation
*

