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METHOD FOR OPERATING A HALOGEN
DETECTION DIODE AND ARRANGEMENT FOR
CARRYING OUT THE METHOD

FIELD OF THE INVENTION

This invention relates to halogen detection methods
and apparatus and, more particularly, to an improved
method of operating a halogen detection diode by
which the fundamental jon current through the diode
is maintained substantially constant, and to an im-
proved arrangement for carrying out the method.

BACKGROUND OF THE INVENTION

Halogen detection diodes are used primarily for de-
termining leakages in container walls wherein an atmo-
sphere, containing an halogenous gas, is present on one
side of the container wall to be checked while, on the
other side, leakage of this gas through any leak in the
wall is detected by means of a diode having a filament-
heated anode and emitting ions in the presence of an
halogenous gas. Such diodes and their use are already
known and are described, for example, in Swiss Pat.
No. 269,214,

A very annoying disadvantage of the so-called halo-
gen detection diodes is that the fundamental ion cur-
rent, which is the ion current flowing, in operation,
through the diode, is subject to great fluctuations if no
halogen strikes the heated anode. For unknown rea-
sons, the ion current can decrease practically to zero,
despite an apparent constant anode temperature, or it
can increase to a multiple of its original value. During
the time in which either no ion current or only a small
ion current flows, the diode is insensitive to halogen,
but prolonged operation with a too high ion current
leads to a considerable reduction of the service life of
the detection diode. It is thus necessary to check the
fundamental ion current frequently, to ascertain that
the diode is ready, that is, that it will respond to any in-
coming halogenous gas and will not be overloaded at
the same time. By halogenous gas is understood gases
and vapors which contain halogen atoms.

The greater the sensitivity of a halogen detection
diode is, the more pronounced is the above-described
disadvantage. This means that the effect is the more
disturbing the smaller the gas inflow which is to be de-
tected. In addition, not only does the fundamental ion
current itself fluctuate, but the anode of the detection
diode is ““contaminated” for a certain time after the ac-
tion of halogenous gas, that is, it responds to only a lim-
ited extent or not at all to any subsequent action of
halogen. In order to eliminate this “contamination”,
the detection diode had to be rinsed or flushed with
halogen-free gas after each major halogen action, and
this has been time-consuming and cumbersome.

SUMMARY OF THE INVENTION

The object of the present invention is to reduce the
above-described disadvantages and to provide a
method for operating a halogen detection diode which,
in particular, makes the frequent checking of the fun-
damental ion currents superfluous and which reduces
substantially the so-called *‘contamination”. It has been
found that even the extent of the halogen action can be
determined more accurately and quantitatively, in ac-
cordance with the invention, than possible heretofore.
In addition, it has been found that an increase of the
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service life of the detection diode, which is the ion
source, can be attained with the invention method.

The invention is further directed to a device or cir-
cuit for carrying out the invention method. Prior to the
present invention, there were frequently used arrange-
ments, as mentioned above, with which the halogen de-
tection diode could be rinsed or flushed periodically
with a halogen-free gas, for example, with fresh air. The
new fundamental ion current measured after rinsing
then serves as a starting point for the following determi-
nation of an halogenous gas inflow. In order to obtain
a constant fundamental ion current, arrangements also
have been used for maintaining the filament heating
current of the anode at a constant value. Arrangements
wherein the temperature of the anode is constantly
measured by means of temperature sensors, and where
the filament current is then regulated correspondingly,
in order to obtain a constant anode temperature and
thus a constant fundamental ion current, have also
been suggested. However, it was found that although a
certain improvement could be attained, compared to
the method of maintaining the filament heating current
constant, a constant fundamental emission, or tube
constancy, could not be attained over a long run.

In accordance with the new method embodying the
invention, the operation of a halogen detection ar-
rangement is characterized in that the filament current,
for heating the anode, is so regulated constantly by the
diode, in accordance with the fundamental ion current,
that all variations of the fundamental ion current are at
least partly offset again.

In particular, the filament current is regulated con-
stantly in a manner such that the fundamental ion cur-
rent through the diode maintains a substantially cons-
tant value. In accordance with the invention, the fila-
ment current of the anode thus is reduced when the ion
current, for example, increases when halogen acts on
the anode, but is increased when the ion current dimin-
ishes. Due to this feature of the method, any variation
of the ion current is more or less offset again within a
short regulating period.

For detecting halogenous gas, there is used prefera-
bly the ion current peak which appears temporarily,
until the above-described regulation becomes effective,
when halogen acts on the anode of the detection diode.

If it is necessary only to find out if a leak of a mini-
mum size exists, as is frequently the case in locating a
leak, the measuring amplifier can be provided with a
discriminator so that the indicator responds only to the
leak, and indicates a leak, when the above-mentioned
ion current peak exceeds a preselected threshold value
when an halogenous gas enters the diode space. The
variable itself, thus the ion current, can also be used as
a measuring quantity.

An object of the invention is to provide an improved
method of operating a halogen detection diode.

Another object is to provide an improved arrange-
ment for implementing the method.

A further object is to provide such a method and ar-
rangement in which the ion current is constantly sensed
for variations and the filament heating current is con-
stantly regulated in accordance with the sensed ion cur-
rent variations.

For an understanding of the principles of the inven- .
tion, reference is made to the following description of
a typical embodiment thereof as illustrated in the ac-
companying drawing,
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BRIEF DESCRIPTION OF THE DRAWING

In the drawing, the single FIGURE is a schematic
block diagram of an arrangement for operating a halo-
gen detection diode in accordance with the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawing, the signal current or ion
current of a halogen detection diode 1 is amplified by
the logarithmically or linearly working measuring am-
plifier 2, and the ion current is indicated on the indica-
tor 3. Either in conjunction with indicator 3 or alterna-
tively, the ion current may be used to activate an alarm
or signal device 4, connected in parallel with indicator
3 to the output of amplifier 2. '

In accordance with the invention, the ion current or
signal current at the output of halogen detection diode
1 is supplied to a variable gain amplifier 5§ connected,
in controlling relation, with setting means 6 for the fila-
ment heating current for the anode of diode 1. Setting
means 6 is supplied with filament heating current by a
current supply unit 7. Variable gain amplifier 5 con-
trols setting means 6 in a manner such that the current,
from supply unit 1, fed to the heating filament, is de-
creased or increased automatically when the ion cur-
rent through diode 1 attains a value above or below, re-
spectively, an adjustable nominal value.

For example, a nominal value of 5 microamperes can
be set. As soon as the ion current of diode 1 varies, due
to a fluctuation or due to the action of halogen, vari-
able gain amplifier 5 supplies a signal to setting means
6 to adjust the filament heating current in a direction
to counteract the variation. The time constant of the
control circuit preferably is so selected that the ion cur-
rent peak, occurring under the action of halogen during
the regulation period, can be easily measured or re-
corded, while the relatively slow fluctuations of the
fundamental ion current provide no measurable deflec-
tion of the indicating means 3.

Experience has shown that the objectives of the in-
vention can be fully attained by the invention method
and the invention arrangement. The invention method
can be used not only for locating leaks but also when
halogenous gases or vapors have to be detected.

While a specific embodiment of the invention has
been shown and described in detail to illustrate the ap-
plication of the principles of the invention, it will be un-
derstood that the invention may be embodied other-
wise without departing from such principles.

What is claimed is: .

1. In a method of operating a halogen detection diode
having a filament-heated anode, which emits ions when
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contacted by gas or vapors containing halogen, and a
cathode, and having a fundamental ion current flowing
therethrough, the improvement comprising constantly
sensing the fundamental ion current of the diode to de-
tect variations therein; and constantly regulating the
filament-heating current in accordance with the sensed
fundamental ion current variations to counteract the
fundamental ion current variations in the diode.

2. In a method of operating a halogen detection di-
ode, the improvement claimed in claim 1, in which the
filament heating current is constantly regulated to a
value such that the fundamental ion current through
the diode maintains a substantially constant value.

3. In a method of operating a halogen detection di-
ode, the improvement claimed in claim 1, including de-
tecting the ion current peak which occurs responsive to
contact of halogen containing vapor or gas with the
anode of the detection diode; and utilizing such ion
current peak as an indication of halogen action on the
anode of the detection diode.

4. In a halogen detection arrangement including a
halogen detection diode, having a filament-heated an-
ode, which emits ions when contacted by gases or va-
pors containing halogen, and a cathode, a measuring
amplifier connected to the output of the diode, an indi-
cator connected to the output of the measuring ampli-
fier, and a current supply unit for supplying heating
current to the filament of the diode, the improvement
comprising, in combination, control means connected
to the output of said detection diode and responsive to
the fundamental ion current therethrough, and con-
nected in controlling relation with the filament heating
current supply to said diode; said control means auto- .
matically regulating the filament heating current in ac-
cordance with the fundamental ion current through
said diode.

5. In a halogen detection arrangement, the improve-
ment claimed in claim 4, in which said control means
includes a filament heating current setting means con-
nected between said current supply unit and said detec-
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6. In a halogen detection arrangement, the improve-
ment claimed in claim 5, in which said control means
includes a variable gain amplifier connected to the out-
put of said detection diode and to said setting means.

7. In a halogen detection arrangement, the improve-
ment claimed in claim 4, in which said control means
regulates the filament heating current to control the
temperature of the anode of said detection diode in a
direction to maintain the fundamental ion current
through said detection diode at a substantially constant

value,
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