Europiisches Patentamt

a’ European Patent Office

Office européen des brevets

@

Publication number : 0 441 613 B1

EP 0 441 613 B1

2 EUROPEAN PATENT SPECIFICATION

Date of publication of patent specification : 6D Int. c15: GO8G 1/09
26.04.95 Bulletin 95/17

@ Application number : 91300972.6

@2) Date of filing : 06.02.91

Fog warning device.

Priority : 07.02.90 GB 9002685 References cited :

Date of publication of application :
14.08.91 Bulletin 91/33

Publication of the grant of the patent :

26.04.95 Bulletin 95/17

Designated Contracting States :
DE FR GB

References cited :
DE-A- 3 711 780
GB-A- 2 190 203

@

PATENT ABSTRACTS OF JAPAN vol. 9, no.
122 (P-359) 28 May 1985 & JP-A-60 007 380
(MITSUBISHI JUKOGYO KK) 16 January 1985
PATENT ABSTRACTS OF JAPAN vol. 7, no.
142 (P-205)(1287) 22 June 1983 & JP-A-58 056
184 (CANON KK) 2 April 1983

Proprietor : PROTIMETER PLC

Meter House,

Fieldhouse Lane

Marlow, Buckinghamshire SL7 1LX (GB)

Inventor : Dadachaniji, Fali Minocher
32 Highfield Park
Marlow, Buckinghamshire (GB)

Representative : Lesley, Sheila F. et al
FORRESTER & BOEHMERT
Franz-Joseph-Strasse 38

D-80801 Miinchen (DE)

Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the European Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been
filed until the opposition fee has been paid (Art. 99(1) European patent convention).

Jouve, 18, rue Saint-Denis, 75001 PARIS



1 EP 0 441 613 B1 2

Description

THIS INVENTION relates to a device for giving,
for example to motorists, a visual and/or audible
warning of the likelihood of fog or mist.

The occurrence of fog or mist is obviously a haz-
ard affecting travel by road, water or air. Fog or mist
occurs when air is fully saturated with water vapour.
Any cooling of air saturated with water vapour will re-
sultin an excess of water in the air, with the possibility
of the excess water being released as dew or mist or
fog. In humidity terms this would be at 100% r.h., or
dewpaoint or saturation point.

As is well known, local variations in air tempera-
ture or humidity may lead, in certain weather condi-
tions, to fog occurring in patches, a condition partic-
ularly hazardous for motor transport since vehicles
moving at high speed in conditions of acceptable vis-
ibility may suddenly enter fog patches within which
visibility is far less than would be necessary for safe
driving so that accidents may well occur before driv-
ers have been able to slow to speeds appropriate to
the conditions of poor visibility they suddenly find
themselves in.

GB2190203 discloses an electronic device for
sensing relative humidity of the atmosphere; for sens-
ing ambient temperature; for calculating the respec-
tive dewpoint and for displaying the calculated dew-
point by illuminating a selected light-emitting diode in
a row of such light-emitting diodes forming a display
of the instrument. The instrument has a respective
LED in said display for every C° above or below the
dewpoint temperature within a range of such temper-
atures. The instrument may be used for determining
the possibility of the occurrence of fog or mist.

It is an object of the invention to provide an im-
proved device that continuously measures atmos-
pheric humidity and can give an indication when the
occurrence of fog is likely.

Whilst it is envisaged that a device embodying
the invention will primarily be of utility in road trans-
port, for example in cars and lorries, such a device
may also be useful in rail travel or in sea and air trav-
el, where monitoring of weather conditions is gener-
ally conducted more carefully and with greater so-
phistication than in road transport.

An embodiment of the invention is described be-
low by way of example with reference to the accom-
panying drawings, in which Figures 1a and 1b illus-
trate, under difference conditions, a display of a de-
vice embodying the invention.

Devices embodying the invention comprise a hu-
midity sensor of some sort and an indicator device ar-
ranged to provide an indication when the relative hu-
midity of the atmosphere, as sensed by the sensor, is
within a given range of saturation.

The measurement of relative humidity can be
made in a number of ways. Thus, any of a number of
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known types of humidity sensor facility can, in accor-
dance with the invention, be used. It will be under-
stood that the probability of the relative humidity
reading 100% within a short time is much higher if the
actual relative humidity is over 90%, than if the actual
relative humidity is, for example 50%.

The device may, of course, sense some other
quantity directly related to relative humidity, such as
the dewpoint. Thus it is known that if a polished sur-
face is cooled, dew will appear on that surface at the
temperature referred to as the dewpoint (which is the
temperature at which the atmosphere in the vicinity
of that surface will be fully saturated with water va-
pour, i.e. will be at 100% r.h.). The difference between
the ambient temperature and the dewpoint is, of
course, smaller the higher the r.h. of the atmosphere
so that this difference is also an indicator of how close
conditions are to the occurrence of fog or mist. For ex-
ample, if the dewpoint is only 1°C lower than the am-
bient temperature, the likelihood of the air cooling fur-
ther by 1°C causing fog is great and, indeed, much
greater than if the dewpoint temperature was 10°C
below the ambient temperature.

Figures 1a and 1b illustrate under different con-
ditions a display of a device embodying the invention
and which is arranged to provide a visual indication of
the variation in relative humidity, over an extended
period, whereby the user of the device can ascertain,
at a glance, not only the current relative humidity but
also the relative humidity at each of a number of pre-
ceding intervals. Accordingly, the user is able to
gauge with reasonable accuracy the likelihood that
fog will occur within a given time.

By way of example, and referring to Figures 1a
and 1b, the display may taken the form of a series of
vertically oriented bar displays, e.g. LED bar displays,
arranged side by side as illustrated so as to define a
graph in which relative humidity is plotted on the Y-
axis and time on the X-axis so that the greater the il-
luminated height of any bar on the chart, the greater
the r.h. represented thereby, and so that for example,
the bar furthest to the right represents the currently
sensed relative humidity, the next bar to the left rep-
resents the relative humidity sensed ten minutes ago,
the next bar to the left represents the relative humid-
ity sensed twenty minutes ago, and so on. The appa-
ratus is arranged to update the display continually, so
that, for example, at the end of each ten minute inter-
val, the previous indication of each bar is transferred
to the bar immediately on the left, whilst a freshly
sampled r.h. is indicated by the bar on the extreme
right. The device is, of course, provided with appropri-
ate electronic processing and memory circuitry to en-
able it to function in the manner indicated and to store
the values of r.h. previously sampled.

The time interval between samples may be se-
lected in accordance with the particular application of
the device, so that the time period represented by the
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whole chart may be, for example, from one to five
hours. The time interval between successive sam-
ples of the r.h. may, of course, be substantially less
than the time interval represented between adjacent
bars of the display, with a consequentially increased
memory requirement for the device, so that, for exam-
ple, whilst each bar is updated once per minute it may
take ten successive update cycles for an r.h. value
represented in one bar to be represented in the bar
immediately it its left.

Considering Figures 1a and 1b, Figure 1a illus-
trates a situation in which r.h. has been increasing
over a period and in which the occurrence of fog is im-
minent, whereas Figure 1b illustrates a situation in
which r.h. has been decreasing over a period and in
which the likelihood of fog occurring is decreasing.

The device of Figures 1a and 1b may have some
additional visual or audible alarm facility, but need not
have such additional alarm facility.

The device may also be arranged, additionally, to
measure temperature directly and to apply a "correc-
tion factor" to the display, or to the underlying com-
putational process according to the rate of change of
temperature. Thus, a rapidly falling temperature im-
plies an increased likelihood of fog occurring, and
since it is technically easier to track accurately rapidly
changing temperature than rapidly changing relative
humidity per se, monitoring rate of temperature
change may afford an earlier warning of the risk of
fog.

Claims

1. A warning device for providing a warning when
the relative humidity of the atmosphere is ap-
proaching a level at which fog may occur, the de-
vice comprising an instrument capable of meas-
uring the relative humidity or an associated quan-
tity and indicator arranged to provide an indica-
tion when the relative humidity is within a prede-
termined range of 100%, characterised in that the
device includes an electronic display having a
plurality of indicators for respective relative hu-
midity values detected by the device at periods of
different lengths from the current time, and stor-
age means for storing the relative humidity val-
ues to be displayed by said indicators, said indi-
cators being located physically in a series or row,
one of said indicators at the end of said series or
row serving to display the most recentrelative hu-
midity and each of the preceding indicators in
said series or row serving to display the relative
humidity measured at a predetermined time be-
fore the time at which the relative humidity dis-
played by the immediately preceding indicator in
said row or series was measured, the device in-
cluding means for updating said display at prede-
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termined intervals at each of which the relative
humidity value displayed by each indicator is
transferred to the preceding indicator, if any, to
be displayed thereby, and said storage means re-
ceives an updated most recent relative humidity
value for display by said one indicator at said one
end of said series.

2. A device according to claim 1 wherein said indi-

cators take the form of bar displays, each adapt-
ed to display a bar of a length, measured from a
base position of the bar, which corresponds with
the relative humidity value displayed by the re-
spective indicator, the bar displays being ar-
ranged in said row or series extending in a first di-
rection with said base positions extending in a
row in said first direction and with the individual
bars extending in a second perpendicular direc-
tion away from said base positions, whereby the
display takes the form of a graph of relative hu-
midity against time.

3. A device according to claim 2 wherein said bar

displays are LED bar displays.

Patentanspriiche

1. Warnvorrichtung zum Liefern einer Warnung,
wenn sich die relative Feuchtigkeit der Umge-
bungsluft einem Niveau néhert, bei welchem Ne-
bel auftreten kann, wobei die Vorrichtung ein In-
strument, das zum Messen der relativen Feuch-
tigkeit oder einer damit verbundenen GréRe fahig
ist, und einen Indikator umfalt, der angeordnet
ist, um eine Angabe zu liefern, wenn die relative
Feuchtigkeit innerhalb eines vorherbestimmten
Bereichs von 100% liegt, dadurch gekennzeich-
net, dal die Vorrichtung eine elektronische An-
zeige mit einer Vielzahl von Indikatoren fiir ent-
sprechende relative Feuchtigkeitswerte, die von
der Vorrichtung in Perioden verschiedener Lan-
gen von der gegenwértigen Zeit an erfaltt wer-
den, und Speichermittel zum Speichern der rela-
tiven Feuchtigkeitswerte umfaltt, um dieselben
durch besagte Indikatoren anzuzeigen, wobei be-
sagte Indikatoren physisch in einer Reihenfolge
oder Reihe angeordnet sind, einer besagter Indi-
katoren an dem Ende besagter Reihenfolge oder
Reihe dem Anzeigen der am kiirzesten
zuriickliegensten relativen Feuchtigkeit dient und
jeder der folgenden Indikatoren in besagter Rei-
henfolge oder Reihe dem Anzeigen der relativen
Feuchtigkeit dient, die zu einer vorherbestimm-
ten Zeit vor der Zeit gemessen ist, an welcher die
relative Feuchtigkeit, die von dem direkt vorange-
gangenen Indikator in besagter Reihe oder Rei-
henfolge angezeigt wird, gemessen wurde, wobei
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die Vorrichtung Mittel zum Aktualisieren besagter
Anzeige in vorherbestimmten Intervallen enthalt
und in jedem besagter Intervalle der relative
Feuchtigkeitswert, der von jedem Indikator ange-
zeigt wird, zu dem vorangegangenen Indikator
tibermittel wird, wenn vorhanden, um dadurch
angezeigt zu werden, und dal® besagtes Spei-
chermittel einen aktualisierten, am kiirzesten zu-
riickliegenden relativen Feuchtigkeitswert zum
Anzeigen durch besagten einen Indikator an be-
sagtem einen Ende besagter Reihenfolge emp-
fangt.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dall besagte Indikatoren die Form von
Stabanzeigen haben, wobei jeder einen Stab ei-
ner Ldnge anzeigen kann, gemessen von einer
Grundposition des Stabs an, die dem relativen
Feuchtigkeitswert entspricht, der von dem ent-
sprechenden Indikator angezeigt wird, die Stab-
anzeigen in besagter Reihe oder Reihenfolge an-
geordnet sind, die sich in eine erste Richtung
ausbreitet, wobei sich besagte Grundpositionen
in einer Reihe in besagte erste Richtung er-
strecken und sich die individuellen Stabe in einer
zweiten senkrechten Richtung von besagten
Grundpositionen weg erstrecken, wodurch die
Anzeige die Form eines Graphens der relativen
Feuchtigkeit gegen die Zeit einnimmt.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dal besagte Stabanzeigen LED-Stab-
anzeigen sind.

Revendications

Dispositif avertisseur destiné a prévenir le risque
de formation de brouillard lorsque I’humidité rela-
tive de I'atmosphére s’approche d’un certain ni-
veau auquel du brouillard est susceptible de se
former, le dispositif comprenant un instrument
apte a mesurer I’humidité relative ou une quantité
associée et un indicateur apte a fournir une indi-
cation lorsque I'humidité relative se situe a l'inté-
rieur d’'une plage prédéterminée de 100 %, carac-
térisé en ce que le dispositif comprend un affi-
chage électronique avec plusieurs indicateurs
pour les valeurs d’humidité relative respectives
détectées par le dispositif a des périodes de dif-
férentes longueurs par rapport a I'heure réelle, et
des moyens de mémorisation pour stockerles va-
leurs d’humidité relative & afficher par les indica-
teurs, ces indicateurs étant situés physiquement
dans une série ou une rangée, I'un des indica-
teurs a I'extrémité de la série ou de larangée ser-
vant a afficher ’humidité relative la plus récente
et chacun des indicateurs précédents dans la sé-
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rie ou la rangée servant a afficher I'humidité re-
lative mesurée a un moment prédéterminé avant
le moment ou a été relevée I'’humidité relative af-
fichée par l'indicateur immédiatement précédent
dans la rangée ou série, le dispositif comprenant
des moyens pour mettre a jour I'affichage a des
intervalles prédéterminés, a chacun desquels la
valeur de I'humidité relative affichée par chaque
indicateur est transférée a l'indicateur précédent,
pour y étre affichée, et les moyens de mémoire
regoivent la valeur d’humidité relative la plus ré-
cente mise a jour pour affichage par 'indicateur
sur une extrémité de la série.

Dispositif selon la revendication 1, dans lequel
les indicateurs prennent la forme d’un affichage
en batonnets, chacun pouvant afficher un baton-
net d’'une longueur mesurée a partir d'une posi-
tion de base du batonnet qui correspond a la va-
leur d’humidité relative affichée par l'indicateur
respectif, les affichages a batonnets étant dispo-
sés dans la rangée ou la série s’étendant dans
une premiére direction avecles positions de base
s’étendant dans une rangée dans la premiére di-
rection et avec les différents batonnets s’éten-
dant dans une seconde direction perpendiculaire
éloignée des positions de base, de sorte que I'af-
fichage prend la forme d’un graphique de I’humi-
dité relative par rapport au temps.

Dispositif selon la revendication 2, dans lequel
les affichages a batonnets sont des affichages a
batonnets LED (a diodes électroluminescentes).
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