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e closing door and the do frame while the driver is obstructeds :

solve this problem devices have been constructed by means
of which the compression or bending of a border rubber at
the edges of doors can be meaSured. Inside the border
rubber is arranged, for example, a hose which is filled
with air under pressure and to the end of which a pressure
switch is connected. As the internal pressure in the hose
exceeds a set limit value, the switch closes the circuit
for an alarm. '

A device also previously known in which a wire is
positioned inside the border rubber and a microswitch is
connected to one of the ends of said wire. As the border
rubber is compressed, the wire is bent whereby the
microswitch functions.

Bach device suffers from the disadvantage that the
smallest compression producing a signal varies according to
ambient conditions and with time, In the case of a
pressure hose, these variations are due, for example, to
temperature variations and a gradual leakage of air under
pressure from the hose. The length of the wire is in a
corresponding manner dependent on the temperture and/or
humidity of the air, and the wire is gradually stretched.
For these reasons, these known devices cannot be made very
sensitive so that the border rubbers must be considerably
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hurridity of the air, and the wire is gradually stretched. For these
reasons,. these knomn devi ces cannot be nmade very 35 sensitive so that the

:bordeﬁ rubbers must be considerably -2- conpressed before the dewige -
'gives an alarm  For>the sanme reason, the devices al so have a rel atfpjglly
short life. Another disadvantage associated with the wire constru I'S:
that it can be used only in st rai ght ' bor'deL pubbers. 5 The object of
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\/ walls, and detecting means arranged within the tube to

detect the compression thereof, which detecting means

15 comprises a light transmitter and a light receiver spaced
apaft within the tube, and circuit means associated with
the light transmitter and with light receiver which circuit
means is arranged to operate on the light receiver output
to producé a signal when the compression of the tube

20 exceeds a_givenrliﬁit valne, and is arranged to produce a
compensating change in the intensity of the light emitted
by the light transmittér a pre-determined period of time
after a change in the intensity of light received by the
llght receiver is detected.

o . 25 g By using a 1ight beam to detect compress:.on and by
S including in the circuit means of the device compensatlon
. for long-term and/or slow chahges taking piace in the
"',_“"' : device due to ambient conditions or wear of the device, it

. 1s possible to make the device very sensitive because these

30 slow changes need not be taken into account when
determining the limit value for the alarm. The device also
has a long life because the changes in the properties due
to time are compensated by increasing or reducing the light
intensity of the light transmitter according to the

35 situation. In addition, it is obvious that the reflection
of light from the inner surfaces of the border rubber
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they are compressed in a collision, because the light
connection between the light transmitter and receiver in
such a case entirely and finally is broken. It is obvious
that the rigidity of the tube prevents the use of this
known device as a safety ée’v_ice in doors or as a stop-
signalling ‘switch. In time, dust and other cortespbnding'
factors may, in addition, weaken the light intensity
received by the receiver to such a7degree'that the air
cushions.are activated without the tube being compressed.
The signalling device according to the invention will
be described in the following in more detail with reference

to- the accompanying drawings, in which: _ o

Figure 1 illustrates the operating principle of the device,
Figure 2 is a block diagram of a D.C. coupling of the

device, and

Figure 3 is a block'diagram of a A@C. coupling of the device.

Figure 1 shows a door 1 of a vehicle. The vertical
edge of the door is provided with a hollow border rubber
tube 2 or any other corresponding resilient profile.

The tube may also comprise a profile which in cross-
section corresponds to a section of the periphery of a _
circle and which together with the door edge forms a closed
space.

~



The ‘si gnal | i ng device according to the invention will be described in the
foIIOMAng\ln nore detail with reference 25 to the acconpanying d | NgS,

~in which:” Figure 1 illustrates the operating principle of the deyi :
Figure 2 is a block diagramof a D.C. coupling of the device, and gure 3
i's a bf'ock diagramof a A .C. coupligag of the device. 30 Igure 1

shows a door 1 of a vehicle. The vertical edge of the door is provided
mnfhya hol | ow border rubber tube 2 or any other.corresponding resilient
‘profile. The tube may al s@ncbhpr Lewen endfof ethehi oindmn spagss-ofsddiel border
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devi ce. In accordance rew th, a current erator 5 1s connected to the
transmitter di ode ¥hrewdipBtarereivesdé- funtioning as receiver is.connected

to a two-stage D.C. anpli i-"l:.@ﬁrél RCYL1ubtBated . tH@eom&mL&ia@iratxdmfl atlnelc.
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‘a current generator 5 is connected to the transmitter
e - diode 3, while a PIN diode funtioning as receiver is
~ connected to a two-stage D.C. amplifier circuit 6 and 7.
The output of the latter amplifier 7 is connected to two
15 - parallel comparators 8 and 9, of whiCh the'comparator 9
compares the signal coming from the amplifier 7 with a
limit voltage Ullmit' The comparator 9 is connected to
an SR flip-flop 10 .which is further connected to a relay
11 which releases an alarm.
20 According to the invention, the comparator 8
comparing with a reference voltage Uref is connected to
a delay circuit 12 which has a delay time of, for example,.
10 s and which is connected to the éufrent generator 5
via an automatic gain control (AGC) circuit 13. To said

-iKVf ' 25 circuit 13 is, moreover, connected a third generator 14
o which compares the signal of the circuit 13 with the
;j limit voltage UIimit'.The comparator is connected to a

failure alarm device {not shown).

AN

In operation, the current given by the current
30 generator 5 determines the light intensity of the light
transmitter 3. The current given by the diode 4 is
amplified in the amplifiers 6, 7 and brought to the
comparators 8, 9. The comparator 9 senses sudden changes
in this signal exceeding the limit voltage and due to
35 a sudden compression of the tube and sets the flip-flop
10 which further controls the relay 11.



limt voltage Uimt. The conparator 9 is connected to an SR flip-flop 10
mhlch | -further connected to a relay 11 which rel eases an alarm -20 -

Ho the invention, the conparator 8 conparing with a reference
vol t age i's connected to a delay circuit 12 which has a delay tine of,
“for exahplg, 10 s and which3is connected to the current generator 5 via an
+¢" gain control (AGC) circuit 13 To said 25 circuit 13 1is, ~-
nor eover, connect t hi.rd gen ar h coppares the, signal of the#’
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the light beam and are caused by external factors, due to
which the device can be made very sensitive. At the
15 ' same time, an alarm produced by slow changes which in -
time may be qulte sizeable is prevented.
However, if the signal level of the AGC circuit
has changed, for example, increased to such an extent
"that it exceeds the limit voltage set in the comparator
20 14, a failure alarm is produced because the compensating
capability of ‘the device has then been exhausted. |
The A.C. coﬁpling shown_in Figure 3 in principle
operatés in the same manner as the above described D.C.
coupling. In this case, however, an oscillator 15 is
%5 connected to the current generator 5 so that the trans-

mitter diode 3 is controlled in a pulse-like manner. In

addition, the second D. C.'amplifier'7 is replaced by an -
A.C. amplifier 16 which separates the background of the _ -
pulse-like 31gnal from the D.C. component and after whlch S

30 a peak value indicator 17 is connected for indicating
the signal. The peak Value indicator is'followed by
similar comparator, deiay and AGC circuits as in the
D.C. coupling. B

Due to the sensitivity'of,the above described

35 principle, also other kinds of alarm and signalling
devices can be realiéed, such as, for ekample, stop-
signalling switches in buses and safety border switches



corrpens‘a.t es. sl ow changes which affect the intensity of the |ight beam and
are cat}se’d by -external factors, due to which the device can be made very
sensitive. At the 15 . sanme time, "an alarm produced by sl ow changes
which in time may be quite sizeabl edds prevented. However, if the g ‘;\g
level 6f the AGC circuit has change for exanpl e, increased to susl ay
extent that it exceeds the limt voltage set in the conparator 20 14,
a fap¥ure alarmis produced because the conpensating capability of the
devi ce has then bed® ¥erkddgeBachhBes. CIncbups | FRSShEWR BIPH ucomprises.
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' '\_) The light transmission ability of the tube can

be improved by providing within it an inner tube or
-coating which reflects light better than the tube proper.
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comng tb the {ight receiver which change is interpreted 10
ON OFF |nfornat|on by nmeans of threshold value conparison. The
on ability of the tube can” be inproved by providing within it
be or coating which reflecfls=light better than the tube proper.
M5 A signalling device for vehicles, conprising a tube having

resilient walls, and detecting mCBAIMS: r anged within the tube to detect
conpression thereof, which detecti.ng neans conprises a light 5 transmtter

and a |
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detected. 15 2. - A signalling device according to claim1, wherein the:
circlit tramsmithdmdorl @ ddghdr atewe ivieirc spacegaapsrtheidhiputhef the |ight
feceiver with a reference voltage, a delay circuit and an automatic .gai
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transmitter and with light receiver which circuzt means
is arranéed-to operate on the light'receiVer output to
produce a signal when the compresslon of the tube
exceeds a glven limit value, and is arranged to produce -
a compgnsat;ng_change in the intensity of the light
emitted by the light transmitter a pre-detérmined pefiod )
of time after a change in the intensity of light

received by the light receiver is detected.

2. - A signalling device according to claim 1, wherein

the ciféuit means iﬁcludes_a comparator which comp;?es
the output of the light receiver with a reference
voltage, a deléy circuit and an automatic gain control
circuit which is connected to a current generator for

the llght transmitter.

3. A signalling device a§cording to claim 2, wherein

the time constant of the delay circuit is about lb s.

4. A signalling device according to claim 2 or claim 3,
wherein a further comparator is connected to the

automatic gain control circuit, to compare the level of
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‘wherein the inner surface o

coating. 7. A siyid¥dbyn@ndgYatf 848ahANMAY b¥ pPod@E&d WRERT Endlepdvd ped,
W th reference to and as i-llustrated in the 1 acconpanyi ng draw ngs.

f261=thq Tight transmtter. 3. A signal | ing device | claim 2,

wher'ein the tinme constant of the delay circuit i 10 s. 4. A
Si gnalfi'ng devi ce according to claim2 or clai mlﬂ,m&umm”ﬂ, her —
conparator is connetted to the 25 automatic gaim Conty or, ! t, tézgééz
conpare the | evel of the signal of the automatic gain contrdl cirfc )
fed to the current generator with a diveh limt voltage, whereby an

si gagd may be produced when the |evel of‘t%e’linit'voltage i s exceeded. 5
5. A'signalling device according to any of the preceding clains wherein the
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conprises a phot Tansrs egpendent Tesistor. .
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of the limit voltage is exceeded. _
5 5. A signalling device according to any of the
preceding claims whereih the light transmitter comprises
a bulb or an LED and the lighﬁ-receiver comprises a
photo-diode, a'phbto-tfansistor or a light-dépendent
(S resistor;_ | . _' | .
| 10 6. A signalling device according to any of the
| preceding'claims, wherein the inner surface of the tube
ié-provided with a light-reflectiVe coating.
'7t. A signélling.device shﬁstantially as hereinbefore
described, with feference to and as illustrated in the

- 15 'accompanyingldrawings.




