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ABSTRACT 
An ionization smoke detector is disclosed in 

which an electric field is established in an ionization 
chamber which includes an outer cup-shaped elec-
trode defining the chamber and having side wall 

5 apertures for permitting airflow therethrough and 
a circular inner electrode within the chamber 
A radiation source is arranged to produce bipolar 
and unipolar regions in the chamber . A cylindrical 
control screen coaxial with the outer electrode 

10 and spaced therefrom is electrically connected to and 
supported by the inner electrode in the chamber 
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This invention relates to detectors of the ion-
ization type for detecting airborne particulate matter 
and, in particular, to the construction of an ionization 
chamber for such a detector. The present invention will 

5 be discussed in terms of the application of such a de-
tector for detecting combustion products such as smoke, 
but it will be understood that the invention could be 
used for detecting a variety of materials, such as dust, 
fog and the like. 

10 Ionization-type smoke detectors are known and 
typically include an ionization chamber having two elec-
trodes, means for establishing an electric field between 
these electrodes, and means such as a radioactive source 
for causing ionization within the chamber. This radiation 

15 produces ions in the chamber and the electric field creates 
an ion current flow between the electrodes. As combus-
tion products enter the chamber, the ions attach them-
selves to these products and the magnitude of the ion 
current is accordingly reduced. The reduction in ion 

20 current amplitude is sensed by circuit means and when the 
circuit is reduced to a predetermined level, an electrical 
signal is generated which initiates a visible and/or audi-
ble alarm indication. 

Prior ionization-type smoke detectors have exhib-
25 ited an instability attributable to air currents which 

operate to trigger false alarms. More specifically, the 
airflow through the ionization chamber may carry some of 
the ions from the chamber and cause a reduction in quie-

# 
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scent ion current which triggers a false alarm. An 
attempt to correct this problem by the use of small or 
well-baffled air inlets effectively limits access to the 
ionization chamber of airborne combustion products, 

5 thereby reducing the sensitivity of the detector. 
Attempts have also been made to produce an 

ionization-type smoke detector which is relatively 
insensitive to airflow velocity through the ionization 
chamber without unduly sacrificing sensitivity to 

10 airborne combustion products. One such attempt is 
disclosed in U. S. Patent No. 4,185,196 in which the 
ionization source is designed so as to produce in the 
chamber a unipolar region containing charged particles 
of the same polarity. Furthermore, in that patent the 

15 electric field has high and low intensity regions 
arranged so that the airflow will carry ions from the 
low-intensity region to the high—intensity region so 
as to replace ions which are carried out of the chamber 
by air currents. 

20 While this approach has been effective in 
reducing the adverse effects of air currents on the 
ionization chamber, it does so at the expense of a 
relatively closed chamber which has air inlet apertures 
at only one end thereof and, consequently, does not 

25 provide an efficient airflow path through the ionization 
chamber. As a result, the device of U. S. Patent No. 
4,185,196 suffers from impaired sensitivity to combustion 
products, particularly the products of smoldering-type 
combustion. 

30 The object of the present invention is to 
provide an ionization chamber which is relatively 
insensitive to airflow velocity, while maintaining a 
high sensitivity to airborne combustion products. 

Accordingly, the present invention provides 
35 a smoke detector ionization chamber having first and 

second electrodes connectable to a source of electric 
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power, means defining access openings for enabling air-
flow into and out of the chamber and means for causing 
ionization within the chamber, and control structure 
means disposed within the chamber in the path of the 

5 airflow, said control structure means cooperating with 
the electrodes and the associated source of electric 
power for establishing in the chamber an electric field 
having a relatively higher intensity closely adjacent 
to the access openings and a relatively lower intensity 

10 in the remainder of the chamber without significantly 
impairing the flow of neutral particles into the 
chamber. 

The control structure reduces airflow velocity 
within the chamber without adversely affecting the access 

15 of airborne combustion products to the chamber. 
In the drawings: 
FIG. 1 is a plan view of a smoke detector 

in which the ionization chamber of the present invention 
is used; 

20 FIG. 2 is an enlarged fragmentary plan view of 
the smoke detector of FIG. 1 with the cover removed 
to show the ionization chamber; 

FIG. 3 is a side elevational view of the 
ionization chamber of FIG. 2; 

25 FIG. 4 is an enlarged view in horizontal 
section taken along the line 4-4 in FIG. 3 and illustrating 
the internal construction of the ionization chamber; 

FIG. 5 is a view in vertical section taken 
along the line 5—5 in FIG. 4; 

30 FIG. 6 is a further enlarged fragmentary view 
in vertical section of the means for mounting the inner 
electrode of the ionization chamber on the associated 
circuit board; 

FIG. 7 is a further enlarged fragmentary view 
35 in vertical section of a portion of the inner electrode 

of the ionization chamber illustrated in FIG. 5, and 
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showing the mounting of the ionization source thereon; 

FIG. 8 is a diagrammatic representation of the 
ionization chamber of the present irsréntion, illustrating 
the electric field pattern and ion distribution in the 

5 chamber ; and 
FIG. 9 is a graph of center electrode voltage 

versus clear air velocity in the ionization chamber of 
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FIGS. 4 and 5. 
Referring to FIGS. 1 and 2 of the drawings, there 

is illustrated a combustion products detector, generally 
designated by the numeral 20, which includes a housing 21 

5 having a circular base 22 provided with a peripheral up-
standing flange 23 having attachment means 24 at spaced-
apart points therealong. The housing 21 also includes a 
cover 2 5 which is generally cup-shaped and is provided with 
a peripheral flange 26 adapted to fit over the base flange 

10 23 and provided with attachment portions for cooperation 
with the attachment means 24 on the base 22. 

The cover 25 includes an end wall portion per-
forated with circular slots or grooves to form a grille 27 
for permitting ambient air and combustion products to en-

15 ter the housing 21. Preferably, the housing 21 is formed 
of plastic, and the attachment means therefor are adapted 
so that the cover 25 may be press or snap-fitted together 
with the base 22 for ease of assembly, yet providing a 
means whereby the cover is not easily removable. Suitable 

20 mounting means (not shown) are provided for mounting the 
combustion products detector 20 on a support surface such 
as a ceiling, wall or the like. 

Mounted within the housing 21 on the base 22 is 
a printed circuit board 3 0 which may be formed of plastic 

25 or other suitable electrically insulating material, and 
is held in place by a plurality of hold-down fingers 31 
which are preferably integral with the base 22. Mounted 
on the circuit board 30 are all of the electronic com-
ponents of the combustion products detector 20, most of 

30 which form no part of the present invention and are, 
therefore, not shown in the drawings. 

Referring now also to FIGS. 3 through 7 of the 
drawings, there is mounted on the printed circuit board 
3 0 an ionization assembly, generally designated by the 

35 numeral 4 0 which includes a metal, generally cup-shaped 
housing 41 which is preferably of one-piece construction. 
The housing 41 includes a generally cylindrical side wall 
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4 2 hexagonal in transverse cross section and closed at one 
end thereof by a hexagonal end wall 43, the side wall 4 2 
being provided with a multiplicity of equidistantly spaced-
apart elongated access slots 44 therein, arranged in two 

5 vertically spaced-apart circumferential groups. Integral 
with the side wall 4 2 and extending laterally outwardly 
therefrom is an attachment finger 45 adapted to be secured 
to the printed circuit board 30 by a suitable fastener 46 
such as a threaded fastener. The fastener 46 cooperates 

10 with a nut 47, secured by tabs 4 8 to the printed circuit 
board 30 and connected as by soldering to the associated 
circuitry. 

The housing 41 cooperates with the printed cir-
cuit board 30 to define therebetween an ionization chamber, 

15 generally designated by the number 50 (see FIGS. 4 and 5), 
the housing 41 forming an outer electrode for the ioniza-
tion chamber 50. The housing 41 may be two inches or less 
in height and about two inches in width and occupies only 
a small portion of the volume within the housing 21, as 

20 can best be seen in FIG. 2. It will be appreciated that 
the slots 44 permit ambient air and airborne combustion 
products to enter and leave the ionization chamber 50. 

Disposed in the ionization chamber 50 is a ref-
erence assembly, generally designated by the numeral 60 

25 (see FIG. 5), which includes a cylindrical insulator 61 
disposed in a complementary circular opening in the circuit 
board 30 and provided with a plurality of circumferential 
grooves 62 in the outer surface thereof. The bottom of the 
insulator 61 is closed by a circular bottom cover 6 5 which 

30 is formed of metal and is provided at the outer edge there-
of with an integral upstanding cylindrical flange 64 which 
is disposed in surrounding relationship with the outer sur-
face of the insulator 61 and projects upwardly at a slight 
distance above the circuit board 30. The flange 64 is pro-

35 vided with a laterally inwardly extending circumferential 
rib 66 (see FIG. 6) which is adapted to be received in one 
of the grooves 62 in the insulator 61 with a snap fit to 
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facilitate attachment of the bottom cover 65 to the insul-
ator 61. The flange 64 is also provided at its upper edge 
with spaced-apart radially outwardly extending attachment 
legs 67 (see FIG. 6), each provided with a downwardly 

5 extending foot 68 adapted to be received in a complemen-
tary opening in the circuit board 30 and provided with a 
laterally outwardly projecting prong 69 at the distal end 
thereof adapted to engage the underside of the circuit 
board 30 for attachment of the radiation source assembly 

10 60 to the circuit board 30. 
The insulator 61 is also provided with a circular 

top cover 70 having at the periphery thereof an integral 
depending cylindrical side wall 71. The side wall 71 is 
provided with detents 72 adapted to be snap-fitted into an 

15 associated one of the grooves 62 in the insulator 61 to 
facilitate attachment thereto. The side wall 71 may also 
be provided at the lower edge thereof with a laterally out-
wardly extending connecting tab 73 (see FIG. 4) to facili-
tate electrical connection of the top cover 70 to assoc-

20 iated circuitry. Integral with the side wall 71 and pro-
jecting upwardly therefrom are spaced-apart attachment 
fingers 74. The top cover 70 forms an inner electrode 
for the ionization assembly 4 0 and cooperates with the 
insulator 61 and the bottom cover 65 to define a reference 

25 chamber 75. 
The top cover 70 is provided with a circular 

aperture 77 centrally thereof for receiving therein an 
associated source holder, generally designated by the num-
eral 8 0 (see FIG. 7). The source holder 80 includes a 

30 cylindrical carrier body 81 which is snugly received in 
the aperture 77 and is provided at the lower end thereof 
with a radially outwardly extending peripheral flange 8 2 
which engages the inner surface of the top cover 70. The 
carrier body 81 has a circular hole 8 3 extending centrally 

35 therethrough, an annular shoulder or shelf 84 being formed 
approximately midway between the upper and lower ends of 
the hole 83 for supporting thereon a circular body 85 of 



1 1 8 6 8 1 . 7 

radioactive material, typically an alpha particle emitter 
of a type well known in the art. 

In assembly, the carrier body 81 is inserted 
upwardly through the aperture 77 in the top cover 70 until 

5 the peripheral flange 82 engages the underside of the top 
cover 70. The upper end of the carrier body 81 is then 
deformed by a suitable die to form an upper annular flange 
86 which overlaps the upper surface of the top cover 70 
firmly to attach the source holder 80 thereto. 

10 The reference assembly 60 is disposed eccentri-
cally with respect to the ionization chamber 50 in the 
preferred embodiment, to facilitate the mounting of elec-
trical components within the ionization chamber 50. But 
it will be understood that the reference assembly 60 could 

15 be arranged coaxially with the ionization chamber 50. 
Referring now in particular to FIGS 4 and 5 of 

the drawings, the ionization assembly 40 also includes a 
cylindrical control screen 90 which is formed of a wire 
mesh or the like and is arranged with the ends thereof 

20 overlapping and secured together. The control screen 9 0 
is provided with an elongated flat, generally rectangular 
mounting strap 92, which extends across the bottom of the 
control screen 90 generally along a chord thereof, the 
mounting strap 92 being provided at each end thereof with 

25 a plurality of upstanding attachment fingers 93 which are 
fixedly secured to the outer surface of the control screen 
90. The mounting strap 92 has punched therefrom adjacent 
to the opposite ends thereof pairs of mounting tabs 94. 

In use, the mounting strap 9 2 overlies the top 
30 cover 70 of the reference assembly 60 and extends generally 

diametrically thereacross, with the attachment fingers 74 
being respectively received between corresponding pairs of 
the mounting tabs 94 to be resiliently gripped thereby for 
attachment of the control screen 90 to the reference assem-

35 bly 60. The control screen 90 includes a plurality of 
horizontal ribs 96 and vertical ribs 97 which intersect to 
define therebetween rectangular holes or openings 95. 
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Screens with different shaped holes could be used. The 
mounting strap 92 is provided with a circular aperture 98 
therethrough adapted to be disposed in registry with the 
source holder 8 0 to permit radiation to pass through the 

5 mounting strap 92 into the ionization chamber 50. The 
control screen 9 0 is preferably arranged coaxially with 
the ionization chamber 50 which means that, in the prefer-
red embodiment, it will be eccentric with respect to the 
reference assembly 60. 

10 The control screen 90 and mounting strap 9 2 are 
formed of metal and are electrically connected to the top 
cover 70 of the reference assembly 60. The control screen 
9 0 preferably has a diameter substantially greater than the 
diameter of the top cover 70 and is adapted to just fit 

15 within the ionization chamber 50 without contacting the 
housing 41. More specifically, the control screen 90 is 
preferably spaced about two millimeters from the housing 
41 at its closest approach thereto. As can be seen in 
FIG. 5, the height of the control screen 90 is such that 

20 when mounted in place, it extends about half way to the 
top of the ionization chamber 50 and is disposed immediately 
opposite the lower row of slots 4 4 in the housing 41. 

Referring now also to FIGS. 8 and 9 of the draw-
ings, the operation of the ionization assembly 40 will 

25 now be explained. It will be understood that the asso-
ciated source of electric power is connected in the cir-
cuit across the electrodes formed by the housing 41 and the 
bottom cover 65, these electrodes being at opposite polar-
ities as indicated and the potential therebetween esta-

30 blishing an electric field 100 in the ionization chamber 
50. The field 100 is best illustrated by the field lines 
in FIG. 8, the closeness of the field lines being pro-
portional to the intensity of the electric field. It can 
be seen that the electric field 100 includes a relatively 

35 low-intensity region 101 centrally of the ionization cham-
ber 50 between the end wall 43 of the housing 41 and the 
top cover 70, and a relatively high-intensity region 102 
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between the control screen 90 and the side wall 42 of the 
housing 41. 

The body 8 5 of the radioactive material emits a 
cloud 103 of alpha particles, the general shape of which 

5 cloud is illustrated in FIG. 8 and is determined by the 
recessing of the body 8 5 of radioactive material within 
the carrier body 81 of the source holder 80. It will be 
noted that the cloud 103 of radioactive particles extends 
only a slight distance above the top of the control screen 

10 90. Within this cloud 103 the radioactive particles con-
tact air molecules and form electrically-charged carriers 
in the form of positive and negative ions, represented by 
the plus and minus signs in FIG. 8. Because both positive 
and negative ions exist within the cloud 103, this area 

15 forms a bipolar region of the ionization chamber 50. How-
ever, because of the electric field 100 within the ioni-
zation chamber 50, the positive ions are attracted to the 
negative electrode formed by the top cover 70 and the neg-
ative ions are attracted to the positive electrode formed 

20 by the housing 41, thus resulting in a unipolar region 104 
outside the range of the radioactive particles in which 
ions of substantially only one polarity are present. It 
is this movement of ions to the electrodes which creates 
ion current within the ionization chamber 50. 

25 In normal operation, when combustion products 
enter the ionization chamber 50, ions become attached to 
the smoke particles thereby reducing the ion current and 
when this current has dropped to a predetermined level, 
an alarm will be sounded. This ion current can also be 

30 reduced by recombination of positive and negative ions in 
the bipolar region of the cloud 103. It is known that 
provision of a unipolar region 104 within the ionization 
chamber 50 improves the sensitivity of the device to com-
bustion products. Thus, it would be desirable to enhance 

35 the unipolar effects. 
It has been a problem in prior ionization-type 

smoke detectors that the airflow through the ionization 
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chamber, indicated by the arrows 105 in FXG. 5, tends to 
blow ions from the ionization chamber so that they are 
no longer available for contribution to the ion current. 
In general, the higher the velocity of the airstream pas-

5 sing through ionization chamber, the greater the number 
of ions which are blown therefrom. In prior smoke detec-
tors with bipolar ionization chambers, false alarming has 
occurred at air velocities in the range of about 400 feet 
per minute. It is an object of the present invention to 

10 significantly reduce the number of ions blown out of the 
ionization chamber 50, and thereby reduce the sensitivity 
of the combustion products detector 20 to air velocity, 
without impairing its sensitivity to smoke. 

In this regard, it has been found that the use 
15 of the control screen 90 in the ionization chamber 50, 

particularly where the ionization chamber 50 has a signi-
ficant unipolar region, has markedly improved the per-
formance of the combustion products detector 20. Refer-
ring to FIG. 9 of the drawings, curve 106 is a plot of 

20 the voltage of the center electrode (top plate 70) against 
the velocity of the clear air flowing through the ioniza-
tion chamber 50 when the control screen 90 of the present 
invention is not used. Initially, there is a slight in-
crease in the voltage, with a corresponding increase in 

25 chamber current, as the air velocity increases to about 
100 feet per minute. As the air velocity increases beyond 
about 100 feet per minute, the center electrode voltage 
drops off, and the current of the ionization chamber 50 
drops toward the alarm level, reaching that level at an 

30 air velocity of approximately 700 feet per minute. 
Curve 107 is a plot of the voltage of the center 

electrode (top plate 70 and control screen 90) against 
clear air velocity when the control screen 90 of the pre-
sent invention is used. It will be noted that the pre-

35 sence of the control screen 9 0 changes the configuration 
and impedence of the ionization chamber 50, resulting in 
a lowering of the initial operating voltage of the ioni-
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zation chamber 50 in still air and a corresponding lowering 
of the alarm level of the ionization chamber 50. Again, 
as air velocity increases the voltage of the center elec-
trode initially moves away from the alarm level up to an 

5 air velocity of about 400 feet per minute. As the air 
velocity increases beyond that point, the center electrode 
voltage drops off, with a corresponding drop off in the 
current of the ionization chamber 50, toward the alarm 
level. However, in this case it can be seen that the 

10 alarm level has not been reached even at an air velocity 
of 2,000 feet per minute. Thus, the control screen 90 
renders the ionization chamber 50 virtually insensitive to 
air velocity for all practical purposes. 

It is an important feature of the present inven-
.15 tion that it achieves this significant improvement in im-

munity to air velocity effects while maintaining the sens-
itivity of the device to airborne combustion products, 
Thus, the ionization assembly 4 0 has a sensitivity of 1.1% 
obscuration per foot when exposed to the products of 

20 burning-type combustion, and a sensitivity of 4.5% obscur-
ation per foot when exposed to the products of smoldering-
type combustion. 

As presently understood, the mechanism by which 
the control screen 9 0 achieves these results involves the 

25 operation of two phenomena. It is believed that the con-
trol screen 90, which is disposed in the path of the air-
flow through the ionization chamber 50, serves to decrease 
the velocity of the air within the ionization chamber 50. 
Furthermore, it is believed that the high-intensity region 

30 102 of the electric field 100 formed between the control 
screen 9 0 and the side wall 4 2 of the housing 41 serves as 
an electrostatic barrier to the escape of ions from the 
ionization chamber 50 in the airstream. Effectively, the 
control screen 90 removes the high-intensity region 102 

35 of the electric field 100 to a narrow band close to the 
housing side wall 42 which is largely beyond the region 
where ions are generated by alpha particles from the body 
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85 of radioactive material. Thus, the current flowing to 
the housing side wall 42 is decreased, and more negative 
ions flow to the housing top wall 43. This flow increases 
the ion density in the low field region 101 of the ioniza-

5 tion chamber 50, and thereby increases the magnitude of 
the unipolar effects due to this ion density. It is a 
significant aspect of the present invention that the use 
of the control screen 90 effects a high field at the outer 
boundary of the ionization chamber 50 without sacrificing 

10 entry of combustion products or neutral particles. 
While, in the preferred embodiment, the control 

screen 90 is spaced from the housing side wall 42 by about 
two millimeters, it will be appreciated that in general, 
it is desired that this spacing be as small as is permis-

15 sible by the construction tolerances of the materials in-
volved without risking contact between the control screen 
90 and the housing 41. A voltage of approximately 12 volts 
is applied across the electrodes formed by the housing 41 
and the bottom cover 65, resulting in an electric field 

20 strength of approximately 30 volts per centimeter in the 
high-intensity region 102 of the electric field 100, where-
as the strength of the field in the low-intensity region 
101 is approximately 1.5 volts per centimeter. This re-
sults in an ion velocity imparted by the electric field 

25 100 of approximately 3 feet per minute in the low-intensity 
region 101 and approximately 60 feet per minute in the 
high-intensity region 102. Thus, this velocity caused by 
the electric field in the high-intensity region 102 
effectively prevents ions from being blown out of that 

30 region except at very high air velocities. 
It will be appreciated that the present invention 

achieves insensitivity to'air velocity while maintaining a 
substantially open ionization chamber 50, i.e., without 
impairing the access of ambient air to the ionization 

35 chamber 50. As a result of this relatively open construc-
tion, the present invention is able to maintain a high sen-
sitivity to airborne combustion products. 
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In general, it may be expected that the higher 

the screen, the greater the reduction it would achieve in 
air velocity within the ionization chamber 50. However, 
it will also tend to provide a greater restriction on 
entry of combustion products into the ionization chamber 
50. Accordingly, the preferred embodiment has a control 
screen height which is selected as a compromise to achieve 
adequate insensitivity to velocity without adversely 
affecting the sensitivity to combustion products. Speci-
fically, the height of the control screen 90 is preferably 
in the range of from about .6 inch to about 1 inch. 

From the foregoing, it can be seen that there has 
been provided an improved ionization chamber for a combus-
tion products detector which achieves virtual insensitivity 
to airflow velocity through the ionization chamber without 
significantly impairing the sensitivity of the ionization 
chamber to airborne products of either burning or smolder-
ing- type combustion. 
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The embodiments of the invention in which an 

exclusive property or privilege is claimed are defined 
as follows: 

1. A smoke detector ionization chamber having 
first and second electrodes connectable to a source of 
electric power, means defining access openings for 
enabling airflow into and out of the chamber and means 
for causing ionization within the chamber, and control 
structure means disposed within the chamber in the path 
of the airflow, said control structure means cooperating 
with the electrodes and the associated source of electric 
power for establishing in the chamber an electric 
field having a relatively higher intensity closely 
adjacent to the access openings and a relatively lower 
intensity in the remainder of the chamber without 
significantly impairing the flow of neutral particles 
into the chamber. 

2. The ionization chamber of claim 1, 
wherein said control structure means is electrically 
conductive. 

3. The ionization chamber of claim 2, 
wherein said control structure means is electrically 
connected to one of the electrodes. 

4. The ionization chamber of claim 1, 
wherein the higher intensity region of said electric 
field is disposed adjacent to the outer boundary of 
the chamber. 

5. The ionization chamber of claim 1, 
wherein the higher intensity region of said electric 
field is disposed between said control structure and 
one of the electrodes. 

6. The ionization chamber of claim 1, 
wherein the higher intensity region of said electric 
field is disposed so as to inhibit the escape of 
charged carriers from the chamber in the airflow. 

7. The ionization chamber of claim 1, 
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wherein said control structure means comprises a 
screen. 

8. A smoke detector ionization chamber 
having inner and outer electrodes connectable to a 
source of electric power, access means for enabling 
airflow into and out of the chamber and means for 
causing ionization within the chamber and an electrically 
conductive control structure means disposed within the 
chamber in the path of the airflow for reducing the 
airflow velocity within the chamber, said control 
structure means being electrically connected to the 
inner electrode and spaced from the outer electrode, said 
control structure means cooperating with the electrodes 
and with the associated source of electric power for 
establishing in the chamber an electric field having 
a region of high-intensity relative to the remainder 
of the field, said region being disposed for inhibiting 
movement of ions from the chamber in the airflow 
without significantly impairing the flow of neutral 
particles into the chamber. 

9. The ionization chamber of claim 8, 
wherein said control structure means is supported by 
the inner electrode. 

10. The ionization chamber of claim 8, 
wherein said relatively high—intensity region of said 
electric field is disposed between said control screen 
and the outer electrode. 

11. The ionization chamber of claim 10, 
wherein the current in said control structure means is 
an inverse function of the airflow velocity in the 
chamber. 

12. The ionization chamber of claim 8, 
wherein said control structure means is spaced from 
the outer electrode a distance of approximately 2 
millimeters. 

13. The ionization chamber of claim 8, 
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wherein said high-intensity region of said electric field 
has a field strength of approximately 30 volts per 
centimeter. 

14. The ionization chamber of claim 8, 
wherein said control structure means is substantially 
coaxial with said outer electrode. 

15. The ionization chamber of claim 8, 
wherein the maximum ion velocity resulting from said 
electric field is approximately 60 feet per minute. 

16. The ionization chamber of claim 8, 
wherein said control structure means comprises a 
screen having rectangular openings. 

17. A smoke detector ionization chamber 
having a circular inner electrode and an outer electrode 
both connectable to a source of electric power, access 
means for enabling airflow into and out of the chamber 
and means for causing ionization within the chamber 
such that the chamber has a unipolar region in which 
substantially only one polarity of charged carriers 
exist and a bipolar region in which charged carriers 
of opposite polarity exist, the improvement comprising: 
a substantially cylindrical electrically conductive 
control means having a diameter greater than that of 
the inner electrode disposed in the path of the airflow 
for reducing the airflow velocity within the chamber, 
said control means being electrically connected to 
the inner electrode and being spaced from the outer 
electrode, said control means cooperating with the 
electrodes and with the associated source of electric 
power for establishing in the chamber an electric 
field having a region of high—intensity relative to 
the remainder of the field, said region being disposed 
for inhibiting movement o£ ions from the chamber in 
the airflow. 

18. The ionization chamber of claim 17, 
wherein the axial height of said control means is 
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slightly less than the height of the bipolar region in 
the same direction. 

19. The ionization chamber of claim 17, 
wherein said control means substantially encircles 
the bipolar region. 

20. The ionization chamber of claim 17, 
wherein the axis of said control means is substantially 
parallel to the axis of the inner electrode and spaced 
a predetermined distance therefrom. 

21. The ionization chamber of claim 17, 
wherein said high-intensity region of said electric 
field is disposed between said control means and said 
outer electrode. 

22. The ionization chamber of claim 17, 
wherein the outer electrode is cylindrical and said 
control means is substantially coaxial therewith. 

23. A smoke detector ionization chamber 
comprising an outer electrode defining the chamber, 
an inner electrode disposed within the chamber, said 
inner and outer electrodes being connectable to an 
associated source of electric power, said outer 
electrode having a generally cylindrical side wall with 
apertures therein for enabling airflow into and out of 
the chamber, ionization means for radiating alpha parti-
cles into a bipolar region of the chamber in which 
charged carriers of opposite polarity exist, and a 
generally cylindrical electrically condvictive control 
means disposed in the chamber substantially coaxially 
with said outer electrode and in the path of the airflow 
for reducing the airflow velocity within the chamber, 
said control means being electrically connected to 
said inner electrode and spaced from said outer electrode, 
said control means cooperating with said electrodes and 
with the associated source of electric power for estab-
lishing in the chamber an electric field having a 
region of high-intensity relative to the remainder of 
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said field, said region being disposed between said 
control means and said outer electrode for inhibiting 
movement of ions from the chamber in the airflow. 

24. The ionization chamber of claim 23, 
wherein said ionization means is supported by said 
inner electrode. 

25. The ionization chamber of claim 23, 
wherein said control means is supported by said inner 
electrode. 

26. The ionization chamber of claim 23, 
wherein said side wall of said outer electrode is 
hexagonal in transverse cross section. 

27. The ionization chamber of claim 23, 
wherein said inner electrode is circular in shape. 

28. The ionization chamber of claim 27, 
wherein the axis of said outer electrode is substan-
tially parallel to the axis of said inner electrode 
and spaced a predetermined distance therefrom. 

29. The ionization chamber of claim 17, 
wherein said control means comprises a screen. 

30. The ionization chamber of claim 23, 
wherein said control means comprises a screen. 



118683.7 
3 - / 



• • • • [ • • • ( M 

£6 j'fi 96 
06 

O5 

Oi? < £tr S BU 

0£ 

t-ç 
A I 8 9 8 T T 

Yfi;v [T 



£ Ï 9 9 8 T T 


