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DEVICE FOR THE TAKING OF AIR PROBES IN A
SEQUENTIAL MANNER

The invention concerns an automatic sampling de-
vice for atmospheric probes which is suitable in partic-
ular for determining the ventilation of a town and the
propagation meteorology of noxious airborne sub-
stances.

Sampling devices have already been developed spe-
cifically for the determination of the atmospheric dis-
tribution of noxious substances. U.S. Pat. No.
2,699,679 concerns an apparatus for determining the
precipitation of noxious substances as a function of
wind direction and wind velocity. In this known device,
a distributor mechanism is accordingly actuated by the
wind.

The purpose of the invention, however, is in the first
place to determine the time dependence of the pollu-
tion and indirectly to measure other special factors
such as wind direction, climatic influences, etc., by the
evaluation of a number of probes from devices which
are distributed throughout the entire test area.

A correlation analysis then permits, from the space-
time measurement data of the concentrations of nox-
ious substances or indicators, the derivation of transfer
functions whose structure and characteristic parame-
ters take account of the meteorological and topograph-
ical features of an urban area and its immediate vicin-
ity, for example. .

Sampling devices of this kind must comply with cer-
tain requirements. They must work as automatically as
possible and be simple to use, weatherproof, robust and
of low cost. The last requirement follows from the need
to provide every town with its own sampling system so
that the decisions which have to be taken time and
again in questions concerning the location of future
emitters can be given an independent experimental
basis.

Furthermore, sampling devices of this kind must be
constructed in such a manner that the program of the
samples taken can be varied within wide limits and
adapted to all the circumstances arising.

The aim of the invention is to create an automatic
sampling device of this kind. In accordance with the
invention, this aim is achieved by arranging that each
sampling device has a distributor with a bore passing
through it, the distributor being pivotably mounted, in
a distributor housing having apertures, on a hollow
spindle in such a manner that the mouth of the bore
during rotation passes across at least one of the aper-
tures mentioned whereby the hollow spindle is con-
nected on the one side to the bore and on the other to
the pressure side of an air pump drawing in air from its
surroundings and the distributor is driven by a shaft
whose rotation controls the beginning, sequence and
duration of the probes taken as a function of the local
distribution of apertures on the distributor housing.

The shaft is preferably driven via a mechanical clock.

During the working process, the mechanical clock
turns the distributor arm past the said apertures which
are advantageously arranged as necks for plastic bags.
Meanwhile the air pump forces the incoming air
through the hollow spindle of the distributor and the
bore of the distributor arm and via the necks into the
plastic bag attached to each of them, the bags having
first been evacuated. A commercially available plastic
bag can advantageously be used for this, consisting of
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two. superimposed plastic sheets of identical dimen-
sions welded together at three of the four edges. The
fourth edge is welded together after the insertion of a
connection piece, for example of plastic. The two plas-
tic sheets then fully adhere to each other until they are
separated by the air pumped into the bag. The electri-
cal power requirement for the pump can be supplied by
dry batteries.

The said components are preferably mounted in a
weatherproof box which can be advantageously at-
tached to a wire frame such as is often used in house-
holds. The plastic bags can then be arranged in the
interior of the basket and thus adequately supported.

Before the beginning of every experiment, the sam-
pling devices are taken with a transport means to the
measurement locations in question. The clocks are set
there to the pre-determined running times, after the
expiry of which the pumps then transfer the air samples
to the sacks. After the conclusion of the experiment,
the sampling devices are collected again and the con-
tents of the bags subjected to analysis by gas-
chromatography for example in the laboratory.

The invention is explained in the following with the
aid of schematic drawings of examples of execution
with further details.

There is shown in:

FIG. 1 a view of the clockwork mechanism, distribu-
tor and pump with a section through the distributor and
distributor housing}

FIG. 2 a view looking towards A of FIG. 1 in section
along line II—II of FIG. 1; :

FIG. 3 a view of a second embodiment of the sam-
pling device in accordance with the invention, likewise
with a section through the distributor;

FIG. 4 a view looking towards X of FIG. 3 of the front
of the distributor;

FIG. § a lengthwise section through a simple check
valve which is arranged between the connection piece
of the plastic bag and the neck of the distributor hous-
ing.

The device shown in FIG. 1 comprises a diaphragm
pump 1 of approximately 1.5 liters/minute dumping
capacity with intake aperture 2 and connection hose 3
through which the incoming air is pumped to the dis-
tributor housing 4 from where it is passed via the pivot-
ably mounted hollow spindle 5 to the bore 6 of the
distributor arm 7. The distributor arm 7 is driven in a
rotary movement by a mechanical clock 9 via the shaft
8. At the end part of the distributor arm 7 the bore 6
changes to an enlarged cylindrical bore 10, presenting
a sliding surface for a plunger piston 11 with a central
bore 14. The piston 11 is lightly pressed against the
cylindrical jacket of the distributor housing by the heli-
cal spring 12. The piston is preferably provided with a
cylindrical lip 11’ which aids the guidance of the cur-
rent of air and causes only slight friction with the dis-
tributor jacket. As can be seen from FIG. 2, the air
passed by the diaphragm pump can escape via a neck
13 into the plastic bag (not shown), which has been
evacuated before being attached to the latter, when the
distributor arm is in a suitable position.

The device described has an advance movement. In
this, the distributor arm passes across the part of the
distributor jacket not provided with necks; the incom-
ing air escapes unused to atmosphere, e.g., through a
slot (not shown) in the part of the distributor jacket not
provided with necks or through necks not fitted with
bags. Whereas in the embodiment described the necks




