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explicitly splitin two main channels of which one provides odor-free air used for dilution
20 purposes and the other is used as sample carrier. The sample free air is
distributed to five mass flow controllers, which in parallel deliver on five
different channels air at a constant flow rate. The sample carrier is passed
through mass flow controllers with a variable flow rate. After passing the
~ saturation chamber the carrier gas is split in two new channels, either to
25 reach the sniff-port via passing a valve or to be further diluted by passing
again a variable mass flow controller prior to be mixed with sample free air.
Five identical dilution cascades are available of which the theoretical dilution
limit is 1:1000 per cascade which would enable a dynamic range of 1:10 12
Experimentally shown was a dilution range of 1:100 per cascade (range <108)
30 which only is obtained stepwise.

An important drawback of this system is the obvious path of the sample flow

through the mass flow controller units as well as through the valves. The main

contamination source of the system is found there. The publication explicitly

mentions decontamination procedures. The fact that a mass flow controller is
35 controlled by hot wire detectors, requires calibration data for each gas
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menti ons decontam nati on procedures. The fact that a mass flow controller
is 35 controlled by hot wire detectors, requires calibration data for each
gas 2. - 2- conposi tion.
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depends on its dilution capacity and the sample presentation. A very large

continuous dynamic dilution range as well as a perfectly memory-free on/off-

20 switching of the odorous stimulus are the key parameters the present
invention has to fulfil these these requirements.

According to a preferred embodiment of the invention the dosage is computer
controlled and is available in the form of a self-instructing measurement

25 protocol operating as a virtual instrument which guarantees identical
measurement conditions for various sensorial measurements and requires a
minimum of training of a panelist.

In the following a preferred embodiment of the invention is described with
reference to the accompanying drawings, in which

30 Fig. 1 shows a schematical diagram of an olfactometer according to the
invention,

Fig. 2 shows cross-sectional views of the injection blocks in two different
operating positions



reference to the acconpanying drawi ngs, in which 30 Fig. 1 shows a
schemati cal diagram of an ol factoneter according to the

i nventi on, Fig. 2 shows cross-sgctional views of the injection
bl ocks in two different operating positions
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chosen in such a way, that highly accurate flow rates are avallable in a
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computer 12. A constant pressure in the mixing chamber is important for a
constant flow through the glass capillaries 7. The diameters of these outlets
20 are chosen in such a way, that highly accurate flow rates are available in a

range of 1 to 1:10000.

The sample carrier gas is distributed from the mixing chamber to these
capillaries which selectively can be injected by a computer controlled injection
mechanism 8 into the sniffing port 9 where it is continuously mixed to a gas

25 flow 11 having a constant flow rate of 10 l/'min which is approximately the
amount of the breathed in air by a human. The measurement program is
responsible for selecting the right dilution level and the necessary capillary in
order to obtain a continuously accessible dilution range of 1:10°000°000.

In this apparatus contamination sources are reduced to a minimum in a very
30 efficient way. Controlling the flow to the saturation chamber ensures that no
mass flow controller and no valve is ever in touch with an odorous molecule.

After fine-machining and honing the stainless steel surfaces of all critical
elements are electro-polished (mixing chamber, injection mechanism) giving
memory-free measurement conditions. The temperature of the mixing

35 chamber itself can be raised by a few degrees compared to ambient
temperature when low volatile compounds have to be measured. A complete
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A computer-controlled pneumatic compact-cylinder 20 switches each adapter
capillary from the off- to the on-position Fig. 2b. Introducing an adjusted make
up gas flow (nitrogen) from the lower end 22 of the adapter-capillary 16 makes
sure that even for the lowest flow rates measured at the smallest glass-

25 capillary the sample reaches the transport line 14 in the same time as
measured on the larger glass-capillaries.

A flush-line 23 constantly purges the O-ring-seal 19 against the flow-direction

of the sample carrier gas which ensures that no traces of the sample can reach
30 the transport line 14. An optimum "blank" is achieved when all injection units

are switched to the "off"-position.Intensity rating or ranking is well known in

sensory research and several measurement methods have been developed.

Magnitude estimation, reference scaling and category scaling are the most

popular ones. Recently the labelled magnitude scale has been presented and
35 compared to magnitude estimation.

All the operations on the olfactometer are computer controlled and the
mstrument control has been developed under LabVIEW., So called virtual
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The measurenent prptpcol uses the foll owi ng sequence:

second sequence is the same but prior to the evaluation of the delivered
sample the panellists nose is exposed 5 seconds to a very high dose of
20 the same odorant.

The supra-threshold olfactometer according to the present invention has a
flexible design which allows to attach different sample saturation chambers. It
is possible to perform intensity measurements on applied systems such as
fragrances deposited on laundry etc. These measurements allow a fast

25 comparison of substantivity of different products.
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providing varirahle carrier aturati on chanber
(3) and herjang by efmeét@hwsy peeapilarigs of differeny dwee&qr connecting
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means. 15 : An ol factoneter according to claiml
characteri zed by conputer control nmeans (12) for controlling the
dosages. 2. An olfactometer according to claim 1 characterized by computer

control means for controlling the dosages.
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