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8 Claims.

The present invention 1elates to the detection
of radioactivity in gases and partlcularly 1o the
monitoring for radioactive xenon of gases evolved
from the chemiecal treatment of radioactive mafe-
rials.

The primary object of the present invention
is the provision of an apparatus for determmmg
the radioactivity of gases evolved in the chemical
treatment of radloactwe materials.

Another object of the invention is to assure
that the gas peing monitored does not contain
any ions when it enters the measuring apparatus.

Other objects and advantages of the invention
will become evident from the followmff descrip-
tion when read in connectmn with the accom-
panying drawmg in which

Fig. 1 is an elevation in section of a preferred
form of ionization chamber, and

Fig. 2 shows schematlcally a circuit suitable
for use with the chamber. ~

The ionization chamber shown in the drawing
comprises a cylindrical outer shell £0 having in
its bottom face i an inlet opening Iz and near
its top an outlet opening (3. Two concentric
cylindrical high voltage electrodes 14 and 15 are
supported on the bottom face H by an annular
insulating member (6. These electrodes 14 and
15 connect with a termmal {1 which extends
through and is msulated from the bottom face
ii{. A cylindrical member I8 dependmg between
the electrodes {4 and {5 constitutes a collecting
electrode and is supported by a rod 19 suitably
mounted in and insulated from the upper reduced
portion of the container {0. This rod 19 passes
in spaced relatlon through a bafﬂe 20 separating
an air inlet opemng 21 from the main chamber
18 so that when gas is drawn through the cham-
ber 19, i. e, entering through opening 12 and
discharging through opening i3, air will be drawn
in through the opening 2+ and around the rod
19 to prevent condensation of electrolytic mate~
rial on the rod (9. The upper end of the rod {§
leads to a suitable ampllﬁer as w111 be descubed
in connection with Fig. 2. In accordance with
an important feature of the mventlon a grounded
metal .rod 22 extends centran},r into the high
voltage electrode 4. Smce the rod 22 is at ground
potential, and since incoming gas entering at in-
let §2 passes through the interior of the high
voltage electrode 14, any ions present in the in-
coming gas will be swept to ground as the gas
passes upwardly within the electrode 14, and this
will occur prior to their entry 1nto the palt of
the chamber where they would apneal in the
measurement.
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This feature of sweeping the incoming ions to
ground rather than to the collecting electrode is
not limited to the arrangement shown. For ex-
ample, the entrance openings through the outer
shell and the high voliage shell in the chamber
shown in my copending application Ser. No.
558,450 filed October 12, 1944, issued on June 10,
1952 as U. S. Patent No. 2,599,922, could ke dis-
placed so as to force the incoming gas to pass
through a region which would sweep ions to
ground. Such an arrangement avoids the use
of an electrical prempltator per se.

In the circuit arrangement shown in Fig. 2 the
collecting electrode (8 is counnected to ground
through any one of several resistances 23, 24 and
25 selected by a switch 25. A straight forward
current amplifier indicated by a tube 27 is actu-~
ated by the voltage drop across the sélected mput
resistor 23, 24, or 25. The output of the amplifier
tube 21 may energize a meter 28 for indicating
the activity of the gas passing throug h the cham-
ber 10 and may also energize ‘the input coﬂ 29
of a recording device for sultably recordmg the
activity.

It will be evident from the drawing that the
bresent structure provrdes a tortuous passage, as
indicated by arrows, between the high voltage
electrode and the collecting electrodes {4 and 15.

It is to be understood that the invention is not
limited to the particular embodlment illustrated
and descrlbed but is of the scope of the appended
claims.

T claim:

1. An jonization chamber for monitoring the
actlvxty of a. gas passmg therethrough mcludmg
a8 first electrode and’ a second electrode in in-
surated spaced reIatxon a source of dlrect voltage,
a, connectlon from one 51de of said source to said
ﬁrst electrode, a connectxon from the other side
of said source to ground a high resistance, a
connection from one side of said resistance to
said second electrode, and a ‘connection from the
other side of said resistance to ground, said first
electrode having a surface over which gas must
pass .on its way to the space between said elec-
trodes, and a directly grounded conducting mem-
ber extending alorg and spaced from a substan—
tial poition of said surfage.”” ’

2. An ionization chamber for momtormv the
activity of a gas passitg therethrough comprising
two concentric cylix ical eléctrodes insulated

from one another, the first of said electrodes
having one end open, and the other end closed

except for a re- entrant tubular poztxon open’ at
both ends and extending inwardly for a stbstan-
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tial portion of the length of said first electrode,
said second electrode having one end open and
the other end closed and being disposed radially
intermediate said re-entrant portion and the out-
er portion of said first electrode such that the
closed end of said-second electrode lies adjacent
the inner extremity of said re-entrant portion,
and the open end of said second electrode lies
adjacent the closed end of said first electrode,
whereby gas forced inwardly into said re-entrant
portion is caused to flow first in one direction
through the interior of said re-entrant portion,
then in the opposite direction between .the ex-
terior surface of said re-entrant-portion and the
interior surface of said second electrode, and
then again in the original direction between the

exterior surface of said second elecirode and the

interior surface of said first electrode.

3. An ionization chamber for monitoring the -

activity of a gas passing therethrough compris-
ing two concentric eylindrical electrodes insulated
from one another, the first of said electrodes
having one end open, and the other end closed
except for a re-entrant tubular portion open at
both ends and extending inwardly for a substan-
tial portion of the length of said first electrode,
said second electrode having one end open and
the other end closed and being disposed radially
intermediate said re-entrant portion and the
outer portion of said first electrode such that the
closed end of said second electrode lies adjacent
the inner extremity of said re-entrant portion,
and the open end of said second electrode lies
adjacent the closed end of said first electrode,

whereby gas forced inwardly into said re-entrant

portion is caused to flow first in one direction
through the interior of said re-entrant portion,
then in the opposite direction between the ex-
terior surface of said re-entrant portion and the
interior surface of said second electrode, and
then again in the original direction between the
exterior surface of said second electrode and the
interior surface of said first electrode, and an
outer concentric cylindrical casing substantially
surrounding said first electrode and insulated
therefrom, said casing having a gas inlet open-
ing adjacent one end of said first electrode and
a gas outlet opening adjacent the other end of
said first electrode.

4. An ionization chamber for monitoring the
activity of a gas passing therethrough com-
prising two concentric cylindrical electrodes in-
sulated from one another, the first of said
electrodes having one end open, and the other
end closed except for a re-entrant tubular por-
tion open at both ends and extending inwardly
for a substantial portion of the length of said
first electrode, said second electrode having one
end open and the other end closed and being
disposed radially intermediate said re-entrant
portion and the outer portion of said first elec~-
trode such that the closed end of said second
electrode lies adjacent the inner extremity. of
said re-entrant portion, and the open end of
said second electrode lies adjacent the closed
end of said first electrode, whereby gas forced
inwardly into said re-entrant portion is caused
to flow first in one direction through the in-
terior of said re-entrant portion, then in the
opposite direction between the exterior surface
of said re-entrant portion and the interior sur-
face of said second electrode, and then again
in the original direction between the exterior
surface of said second electrode and the interior

surface of said first electrode, a source of direct °
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voltage, a connection from one side of said
source to said first electrode, a connection from
the other side of said source to ground, a high
resistance, a connection from one side of said
resistance to said second electrode, and a con-
nection from the other. side-of- said resistance
to ground. o ‘

5. An ionization chamber for monitoring the
activity of a gas passing therethrough com-
prising two concentric cylindrical electrodes in-

" sulated from one another, the first of said elec-
- trodes having one end open, and the other end

-closed except for a re-entrant tubular portion

open at both ends and extending inwardly for
& substantial portion of the length of said first
electrode, said second electrode having one end

. open and the other end closed and being dis-
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posed radially intermediate said re-enfrant por-
tion and the outer portion of said first electrode
such that the closed end of said second electrode
lies adjacent the inner extremity of said re-
entrant portion, and the open end of said second
electrode lies adjacent the closed end of said
first electrode, whereby gas forced inwardly into
said re-enfrant portion is caused to flow first
in one direction through the interior of said
re~entrant portion, then in the opposite direction
between the exterior surface of said re-entrant
portion and the interior surface of said second
electrode, and then again in the original di-
rection between the exterior surface of said
second electrode and the interior surface of said
first electrode, a source of direct voltage, a
connection from one side of said source to said
first electrode, a connection from the other side
of said source to ground, a high resistance, a
connection from one side of said resistance to
said second electrode, and a connection from
the other side of said resistance to ground, and
a grounded outer concentric cylindrical casing
disposed around said first electrode and insulated
therefrom and having gas inlet and outlet open-
ings, said casing having an axial rod projecting
inwardly within the re-enfrant tubular portion
of said first electrode.- ‘

6. An ionization chamber for monitoring the
activity of & gas passing therethrough com-
prising a directly groundeéed outer casing, a first
electrode and a second electrode positioned in
spaced relation within said casing and insulated
from each other and from the casing, a source
of direct voltage, a connection from one side
of said source to said first electrode, a connec-
tion from the other side of said source to ground,
a high resistance, a connection from one side
of said resistance to said second electrode, and
a connection from the other side of said resist-
ance to ground, said casing having inlet and
outlet openings for the passage of a gas, a por-
tion of said casing and a portion of said first
electrodes having adjacent spaced surfaces form-
ing a first gas passageway communicating at
one end with said inlet opening, a portion of
said first electrode and a portion of said second
electrode having adjacent spaced surfaces form-
ing a second gas passageway communicating at
its one end with the other end of said first
passageway and at its other end with said out-
let opening.

7. An ionization chamber for monitoring the
activity of a gas passing therethrough comprising
a directly grounded outer casing, an electrically
conducting directly grounded member extending
interiorly of said casing, a first electrode and a
second electrode positionied in spaced relation
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within said casing and insulated from each other
and from the casing, a source of direct voltage,
a connection from one side of said source to said
first electrode, a connection from the other side
of said source to ground, a high resistance, a con-
nection from one side of said resistance to said
seeend electrode, and a connection from the other
side of said resistance to ground, said casing hav-
ing inlet and outlet openings for the passage of a
gas, a portion of said member and a portion of
said first electrode having adjacent spaced sur-
faces forming a first gas passageway communi-
cating at one end with said inlet opening, a por-
tion of said first electrode and a portion of said
second electrode having adjacent spaced surfaces
forming a second gas passageway communicating
at its one end with the other end of said first pas-
sageway and at its other end with said outlet
opening.

8. An ionization chamber for monitoring the
activity of a gas passing therethrough comprising
a directly grounded outer casing, an eleectrically
conducting member electrically and mechanically
connected to said casing and extending interiorly
of said casing from a central point thereon, a first
electrode and a second electrode positioned in
spaced relation within said casing and insulated
from each other and from the casing, a source of
direct voltage, a connection from one side of said
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source to said first electrode, a connection from
the other side of said source to ground, a high
resistance, a connection from one side of said re-
sistance to said second electrode, and a connec-
tion from the other side of said resistance to
ground, said casing having inlet and outlet open-
ings for the passage of gas, a portion of said mem-
ber and a portion of said first electrode having
adjacent spaced surfaces forming a first gas pas~
sageway communicating at one end with said in-
let opening, a portion of said first electrode and
a portion of said second electrode having adjacent
spaced surfaces forming a second gas passageway
communicating at its one end with the other end
of said first passageway and at its other end with
said outlet opening.

WILLIAM RUDOLPH KANNE.
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