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An infrared thermometer, particularly for clinical use

DESCRIPTION

The invention relates to a thermometer which has the principal purpose of
making remote clinical measurements of the skin temperature.
Thermometers of this type are widely used, particularly for measuring the
skin temperature in the proximity of the temporal artery.

These thermometers must normally be placed in contact with the area of
skin in question, because, if this is not done, the measurements which they
yield will be extremely inaccurate. This is because the measurements are
greatly affected by errors caused, in particular, by the distance of the
sensor from the patient’s skin. Since these thermometers are widely used in
paediatrics, it is preferable for them not to be placed in direct contact with
the skin surface, since such contact would make it difficult, for example, to
measure the temperature of a sleeping patient without waking him.

For this reason, thermometers have been developed for providing
reasonably reliable measurements when the sensor is kept at a suitable
distance from the patient’s skin. An example of these thermometers is
described in US 6196714, in which two converging light sources are used to
determine the exact positioning of the sensor with respect to the patient’s
skin surface.

However, the use of light sources has a number of drawbacks, including the
fact that it may suddenly wake a sleeping patient, with potentially harmful
effects on the pupil if it is accidentally struck by highly concentrated light
rays. Moreover, if the light source used does not provide a sufficiently cold

light, the concentration of the light radiation at one point may cause
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changes in the measured temperature.

EP2045590 discloses an infrared thermometer for remote measurement
with a measurement enabling circuit such that the temperature
measurement is enabled if the distance between the source and the sensor
is less than or equal to a predetermined value. The measurement is made
by means of an infrared transmitter and an infrared receiver. There may be
some effects on the measurement which is made when this method is used.
DE20 2004 003021U proposes an ear thermometer in which the reading of
a heat probe is corrected according to the reading of an auxiliary probe
selected from a plurality of alternative probes which are mentioned,
including a capacitive probe, in order to allow for geometric factors of the
ear canal and/or the depth of penetration of the probe thereinto. However,
this method is used with ear thermometers which have to be inserted into
the ear canal, thus requiring invasive operations which are clearly
undesirable when remote measurements are being made. This document
also proposes that the measurement be made between electrodes present
in the probe itself, and, since the distance between these electrodes is
fixed, they cannot provide measurements of distance.

The principal object of the present invention is to provide an infrared
thermometer which is structurally and functionally designed to overcome all
the aforementioned drawbacks of the cited prior art.

This problem is resolved by the invention by means of an infrared
thermometer made in accordance with the claims below.

The features and advantages of the invention are made clear by the

following detailed description of a preferred but not exclusive example of
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embodiment, illustrated, for guidance only and without restrictive intent,
with reference to the appended Figure 1, which shows a side view, in partial
section, of an infrared thermometer according to the present invention.

In this drawing, the number 1 indicates the whole of an infrared
thermometer including a casing 2 which contains an infrared radiation
capture circuit 3 with a sensor 4 and a waveguide 5. The sensor 4 and the
waveguide 5 have known structures and functions, such as those described
in US 2006215728 (A1), and are used to capture the infrared radiation
emitted by an infrared radiation source such as the patient’s skin, mainly in
an area of the forehead where the temporal artery is located, in order to
provide a measurement of temperature. However, this temperature
measurement is greatly affected by the distance between the radiation
source and the sensor. In order to ensure a constant known distance
between this source and the sensor 4, an enabling circuit 6 connected to the
sensing circuit 3 is provided, to select and/or activate a function of the
latter when the distance of the sensor 4 from said source is equal to (or, if
necessary, less than) a predetermined value.

According to the invention, the enabling circuit comprises a capacitive
proximity switch 7 with one or more control electrodes 8 sensitive to
variations of the capacitive field in its environment. The electrode 8 is
connected to the enabling circuit 6 by means of conductors (not shown) and
is positioned on the casing 2 at the side of the sensor 4. Since the
perturbation of the dielectric (air) in the proximity of the electrode 8 is
determined as a function of the distance of the electrode from the body, for

example, and in the present case the distance from the patient’s forehead,
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a signal to enable the temperature measurement is provided according to
this method when and if the electrode 8 is brought towards the skin in such
a way that the distance between the sensor 4 and the skin is that which is
specified for correct temperature measurement. When the distance is such
that the capacitive field in the environment of the electrode is perturbed up
to the desired threshold level, the capacitive proximity switch is triggered,
thus activating the enabling circuit which in turn can generate a visual or
audible enabling signal, or can simply activate the sensing circuit to accept
the desired temperature measurement.

Thus the invention achieves the proposed objects, while offering numerous
advantages with respect to the prior art. These advantages include the fact
that the invention allows the sensor to be positioned correctly and
repeatedly with respect to the skin without any need for contact with the
patient, and especially without generating signals which may disturb the

patient’s rest or interact with the measurement in progress and modify it.
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CLAIMS

1. An infrared thermometer (1), particularly for clinical use, comprising an
infrared acquisition and radiation circuit (3), with a sensor (4) which can
detect the infrared emission of an infrared radiation source at a distance
and an enabling circuit (6) connected to said sensor (4) to select and/or
activate a function of the latter when the distance of said sensor (4) from
said source is less than or equal to a predetermined value, characterized in
that said enabling circuit (6) comprises a capacitive proximity switch (7)
with at least one control electrode (8) sensitive to variations of the
capacitive field in its environment, in order to generate a signal enabling the
sensing circuit when the distance of the control electrode (8) from the
source is less than or equal to said predetermined value.

2. An infrared thermometer according to Claim 1, wherein said electrode (8)
is positioned on the same side of said thermometer (2) as said sensor (4) .
3. An infrared thermometer according to Claim 1 and 2, comprising a casing
(2) forming a handle in a remote position relative to said sensor (4) and

said electrode (8).
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