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(54) Alerting system and method for hard of hearing or deaf people

(57) An alerting system (11) for a hard of hearing or
deaf person comprising an externally powered electric
alerting device (15) comprising an electric vibrating ele-
ment (43) configured to generate, upon being powered,
vibrations of said alerting device (15), and a sound pro-
ducing means (45) independent of said vibrating element
(43) and adapted to produce an alerting sound (35); an
electric activating device (13) separate from said alerting

device (15) and connected to said alerting device (15)
by an electric power cable (37), wherein said activating
device (13) is configured to provide electric power supply
to said alerting device (15) through said power cable (37)
if triggered by an alarm signal, wherein said sound pro-
ducing means (45) is adapted to generate said alerting
sound (35) fully on its own from a supply voltage provided
by said electric activating device (13) through said power
supply cable (37), only.
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Description

[0001] The present invention relates to an alerting sys-
tem and method for hard of hearing or deaf people.
[0002] Among the people at risk of not waking to an
auditory smoke alarm are the million people who are hard
of hearing. There are known solutions to this problem
providing alternative devices which send visual signals,
such as a strobe light, or vibrationss, such as a vibrating
element. For example, bed or pillow shakers have be-
come available for people with hearing impairment and
may be used with an alarm clock or for emergency noti-
fication during sleep, see for example Canadian patent
specification CA 1 123 945. However, the use of bed or
pillow shakers are only 80% to 83% effective to wake up
hard of hearing and deaf people below the age of 60
years. The effectiveness is even lower for people with an
age over 60 years.
[0003] JP 2008 194148 suggests the use a cellular
phone in a pillow as an alerting device. However, the
cellular phone produces electro-smog close to the head
of a sleeping person during the whole night. Furthermore,
if the battery of the cell phone runs low in the night and
the cell phone automatically switches off, the alarm can-
not be activated. Furthermore, mobile phones are com-
plicated devices and it can be difficult for inexperienced
users and elderly people to find the correct alarm settings.
[0004] An alarm clock system is known comprising a
base station with a clock for a music player, a radio and
main loud speakers, and a bed shaker connected to the
base station via a cable. The bed shaker is adapted to
vibrate and comprises a separate loudspeaker for repro-
ducing sound on the basis of an audio signal from the
base station. This versatile alarm clock system provides
numerous settings selectable by the user. A wake mode
can be chosen among a plurality of pre-defined wake
modes some of which involve the bed shaker and some
of which do not. If "buzzer" is selected in the wake mode,
the buzzing sound can be selected among a plurality of
pre-defined buzzing sounds, some of which may be eas-
ily overheard by hard of hearing people. Furthermore, a
switch is provided for selecting between the base speak-
ers only, the shaker speaker only, or both kinds of speak-
ers. The bed shaker comprises a switch for selecting dif-
ferent volume levels of the shaker speaker. For inexpe-
rienced users and elderly people the numerous features
may be confusing and wrong settings can easily occur
such that the bed shaker is set to a mode where it cannot
be heard, or can easily be overheard, by a hard of hearing
person, or that the bed-shaker is even deactivated.
[0005] It is the object of the present invention to provide
a highly reliable alerting system which is simple to oper-
ate in particular for an inexperienced user and elderly
people, and provides an alarm with improved percepti-
bility by a hard of hearing or deaf person.
[0006] The invention solves this object by the features
of the independent claims. According to the invention,
the alerting sound is completely produced in the sound

producing means, i.e. in the alerting device. This means
in particular that no part of the alerting sound to be output
by the alerting device, in particular no alerting audio sig-
nal containing the alerting sound information, is gener-
ated within the activating device. The activating device
provides to the alerting device exclusively AC or DC pow-
er supply through the power cable. In simple words, the
activating device turns power on for the alerting device
in the case of an alarm, and the alerting device when
being powered does all the rest by vibrating, and gener-
ating and outputs the alarm sound. The inventive config-
uration allows easy upgrading of existing alerting sys-
tems by exchanging the conventional alerting device with
an inventive alerting device. A modification of the acti-
vating device by generating an audio signal and sending
the same to the alerting device is not required. Further-
more, and very important, the alerting sound does not
depend on any settings in the activating device, apart
from an eventual alarm setting, which reduces the prob-
ability of wrong settings to an absolute minimum. Con-
sequently, the risk that the bed shaker is set to a mode
where it cannot be heard, or can easily be overheard, by
a hard of hearing person, or that the bed-shaker is even
deactivated, is reduced to a minimum.
[0007] Supply voltage according to the invention com-
prises a DC voltage or an AC voltage, where AC voltage
in this application means a voltage with a constant peri-
odic waveform. A constant periodic waveform gives a
constant curve in an oscillogram. This definition compris-
es for example a preferred sinusoidal waveform, but also
a rectangular, square or triangular waveform. This defi-
nition does not, however, comprise permanently varying
waveforms which are occurring in transmitting sound in-
formation like music or speech, or in communication.
[0008] The generation of an alerting sound according
to the invention, in addition to the vibrations, can signif-
icantly improve the effectiveness of the alerting system
for deaf, profound deaf or hard of hearing people, be-
cause even deaf people in some cases hear sound at
least to a certain degree. The alerting sound is produced
in the alerting device which also produces the vibrations.
The volume of the alerting sound is adjusted such that it
is perceptible by an average hard of hearing or deaf per-
son when the alerting device is placed in a tactile rela-
tionship to the person, for example in, under or on a pillow
or mattress.
[0009] Externally powered means that the alerting de-
vice is powered by an external power source, in particular
a power source arranged in the activating device like a
battery, a transformer, a rectifier and the like, and can
preferably mean that the alerting device does not com-
prise an own internal power source, such as a battery.
[0010] The activating device and the alerting device
are separate devices which are connected by a power
cable. The activating device may therefore be placed re-
mote from the alerting device, for example on a bed table.
The activating device may be constantly powered, where
electro-smog is unproblematic if the activating device is
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placed remote from the alerting device which is placed
close to the body of the user. The alarm signal may be
internally produced within the activating device by an in-
tegrated alarm generator, for example a timer if the ac-
tivating device is an alarm clock. Alternatively or in addi-
tion, the activating device may have access to a wired or
wireless communication link to one or more external
alarm signal emitter, like smoke detector, baby cry emit-
ter, door bell emitter, telephone call transmitter, message
transmitter, alarm clock, contact mat, door switch, and/or
any suited item of a personal alarm system for hard of
hearing persons. In this case, the activating device ex-
pediently comprises a receiver for receiving the alarm
signal from the external alarm signal emitter via the com-
munication link.
[0011] In the following, the invention is described in
further detail with reference to the accompanying figures,
in which

Fig. 1 shows an alerting system according to an
embodiment of the invention;

Fig. 2 shows a schematic diagram of an alerting
system;

Fig. 3 shows a schematic diagram of an alerting
system in another embodiment;

Fig. 3 shows a schematic diagram of an alerting
system in a further embodiment; and

Figs. 5 to 9 shows different practical embodiments of
an alerting system.

[0012] Fig. 1 shows a bed room 1 of a hard of hearing
or deaf person with a bed 3 and a pillow 5. An external
alarm signal emitter 7, here a smoke detector, is provid-
ed, here mounted at the ceiling 9 of the bed room 1.
Furthermore, an alerting system 11 comprising an acti-
vating device 13 and an alerting device 15, here a bed
shaker or pillow shaker, is provided, here installed at the
bed 3 in order to alert a sleeping hard of hearing or deaf
person, for example in case of fire. The externally pow-
ered alerting device 15 is located for example under or
in the pillow 5, or alternatively under or in the mattress,
of the bed 3. Generally, the alerting device 15 is located
in tactile relationship, i.e. close to the body of a user, such
that vibrations of the alerting device 15 can be perceived
by the user.
[0013] The activating device 13 is adapted to receive
an alarm signal 27 from the alarm signal emitter 7. In this
case, the alarm signal 27 may be emitted as a radio fre-
quency signal. However, the alarm signal 27 could also
be any other wireless signal. It should be understood that
the activating device 13 comprises an appropriate receiv-
ing means 10 for receiving such a signal. For example,
the activating device 13 may be equipped with an R.F.
antenna 26 and an R.F. receiver circuit. Alternatively, the

activating device 13 could be wired to the alarm signal
emitter 7.
[0014] The activating device 13 preferably comprises
an internal DC or AC power source 23 in particular for
the alerting device 15. This may for example be a voltage
transformer, a rectifier, a battery like a rechargeable bat-
tery, or any other suited electric power source. In the
present example the activating device 13 is connectable
to mains supply and, therefore, expediently includes a
plug 17 which is pluggable into a mains power socket 19
in a wall 21 of the bed room 1. The activating device 13
preferably comprises a power cable not shown in Fig. 1
such that the activating device 13 can be placed remotely
from the mains socket 19, for example on a bed table.
The activating device 13 in the present example includes
a voltage transformer 23 for transforming AC mains volt-
age into any desired AC and/or DC voltage for internal
powering and powering of the alerting device 15.
[0015] For the power supply of the alerting device 15
to be provided through the power cable 37, a DC voltage
may be preferred in view of upgradeability and simple
set-up, since preferably a DC motor is used as a vibrating
element 43. The voltage applied to the power cable 37
should be below 20 V in view of user safety.
[0016] The activating device 13 is connected to the
alerting device 15 via a power cable 37 through which
the activating device 13 is able to power the alerting de-
vice 15. This is controlled by a control means 25 provided
in the activating device 13. The control means 25 may
for example be an electronic processing means, for ex-
ample a digital signal processor. The control means 25
is adapted, in particular programmed, to control providing
of a supply current to the alerting device 15 through the
power cable 37 upon reception of the alarm signal 27. In
particular, the control means 25 may connect the power
source 23 to the power cable 37 by controlling suited
switching means. Alternatively, the control means 25
may control connecting an external power source, for
example mains supply, to the power cable 37. The power
cable 37 may be fixed to the alerting device 15, and may
be detachable from the activating device 13, for example
by means of a plug/socket connection 40 as indicated in
Figs. 5 to 9.
[0017] The alerting device 15 comprises an electric vi-
brating element 43, for example an electric motor with
an unbalanced mass. When the alerting device 15 is pow-
ered, the supply voltage is applied to the vibrating ele-
ment 43 which produces vibrations perceptible by a hard
of hearing or deaf person.
[0018] The alerting device 15 comprises a separate
sound producing means 45 adapted to produce, upon
being supplied with a supply current through the supply
cable 37, a pre-defined alerting sound 35 hearable by a
hard of hearing or deaf person. Preferably the volume
and the sound pattern of the alerting sound 35 cannot be
changed nor affected by the user, at least not in normal
operation, nor can the sound producing means be
switched off. In this manner it is guaranteed that a per-
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defined alerting sound with a sufficient volume and opti-
mum sound pattern for a hard of hearing user is emitted
if only the alerting device 15 is connected to the activating
device 13.
[0019] The alerting sound may be most effective if it
comprises an essentially mono-frequent tone with a peak
frequency preferably in the range of 400 Hz to 800 Hz,
more preferably 400 Hz to 600 Hz, even more preferably
450 Hz to 550 Hz. Preferably the alerting sound has an
intermittent time pattern being on and off in succession,
in particular a square wave time pattern. Preferably the
tone is on and off for a predetermined number of times
in succession, preferably three to seven times each,
more preferably three to five times each. Preferably each
of these ON periods last no more than 2 s, preferably no
more than 1 s, for example for about 0.5 s. The same
applies to the OFF periods in between the ON periods.
After providing the above described alerting sound pat-
tern for a predetermined period of time in a preferred
range of 10 to 30 seconds, preferably 10 to 15 seconds,
a pause of at least 5 s, for example also in the range of
10 to 30 seconds, preferably 10 to 15 seconds, follows.
Afterwards alerting sound patterns and pauses may fol-
low in an alternating manner. The ON and OFF periods
of the alerting sound may be produced by intermittently
switching the power supply through the power cable 37
on and off. Preferably, however, the power supply
through the power cable 37 is constant over an alarm,
and the intermittent ON-OFF pattern of the alerting sound
is produced in the sound producing means 45.
[0020] For example in case of fire the alarm signal emit-
ter 7 detects smoke and emits an alarm signal 27. The
alarm signal 27 is received by the activating device 13.
Upon reception of the alarm signal 27, the control means
25 activates for example the voltage transformer 23 by
switching on an electric circuit of a primary winding of the
voltage transformer 23. The secondary winding of the
voltage transformer 23 for example is electrically coupled
to the alerting device 15 via the cable 37. In this manner,
supply current is provided through the cable 37 for pow-
ering the alerting device 15. Upon being powered in this
way, the alerting device 15 produces both vibrations and
an alerting sound 35 hearable or perceptible by a hard
of hearing or deaf person. Such person sleeping in the
bed 3 will wake up upon hearing and/or feeling one or
both of the vibrations and/or the sound 35.
[0021] Fig. 2 shows a more abstract scheme of an
alerting system 11 according to the invention. An alarm
signal emitter 7 of any kind, such as a baby cry emitter,
a door bell transmitter, a telephone call transmitter, a
message transmitter, a fire alarm emitter, or an alarm
clock, is connected via a signal link 39 to the alerting
system 11. The signal link 39 is preferably wireless, but
may also be wired. The activating device 13 may be ex-
ternally powered like in Figure 1, and may for example
be a charging station for a pager, a flash receiver, or any
other suitable device of a personal alarm system for deaf
or hard of hearing people. Alternatively, the activating

device 13 may be internally powered, in particular by a
battery like a rechargeable battery, and may for example
be a portable wireless receiver device, or any other suit-
able internally powered device of a personal alarm sys-
tem for deaf or hard of hearing people.
[0022] The alerting system 11 shown in Fig. 3 differs
from the one shown in Fig. 2 in that the alarm signal is
produced within the activating device 13 in an internal
alarm signal generator 8, for example a timer 8 in an
alarm clock 13. In other words, an alarm clock is integrat-
ed in the activating device 13, or an alarm clock is de-
signed as an activating device 13 having for example a
power output terminal for the alerting device 15.
[0023] In the embodiment shown in Figure 4, the
schemes of Figs. 2 and 3 are advantageously combined.
Herein, an activating device 13, in particular an alarm
clock, with an alarm signal generator or timer 8 also com-
prises a receiver 10 for receiving an alarm signal from
an external alarm signal emitter 7, thus forming an alarm
clock receiver device 13. In this embodiment, the control
circuit 25 will power the alerting device 15 both upon re-
ceipt of an unscheduled alarm signal from the alarm sig-
nal emitter 7 and independently upon receipt of a sched-
uled internal alarm.signal from the timer 8.
[0024] Figures 5 to 9 show different practical embod-
iments of an alerting system 11. It should be understood
that any of the schematic embodiments shown in Figs.
2 to 4 may be combined with any of the practical embod-
iments shown in Figs 5 to 9 in order to realize the inven-
tion. In these embodiments the vibrating element 43 is
an electric motor provided with an unbalanced mass. This
may be a DC motor or an AC motor, supplied via two
electric power lines 38 provided in the power cable 37.
[0025] In Fig. 5 the sound producing means is a buzzer
45A. A buzzer 45A is an electric device which combines
all components required to produce an alerting sound 35
from an input supply voltage into a single device prefer-
ably having a single casing. In contrast to a dynamic loud-
speaker device it does not comprise an oscillating coil.
[0026] The buzzer 45A may in particular be a piezo
buzzer or a magnetic buzzer. A piezo buzzer comprises
a piezo-electric element. A magnetic buzzer comprises
a fixed permanent magnet and a fixed electro magnet
which generates a magnetic flux proportional to the de-
sired sound amplitude from an input acoustic signal. The
magnetic flux exerts a force to a membrane which moves
and thus emits sound.
[0027] In Figure 6 the sound producing means 45B
comprises a dynamic loudspeaker 48 with an oscillating
coil and a membrane, and an audio signal generator 47
which generates an electric audio signal. The electric au-
dio signal comprises the sound information and is input
to the dynamic loudspeaker 48 in order to produce the
sound waves, or sound, 35. The audio signal generator
47 may comprise a memory for storing pre-recorded
sound.
[0028] In Figure 7 the sound producing means 45C
comprises a buzzing element 46 and an audio signal gen-
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erator, or driving means, 47 which generates an electric
driving signal for driving the buzzing element 46. The
electric driving signal comprises the sound information
and is input to the buzzing element 46 in order to produce
the sound waves, or sound, 35.
[0029] The buzzing element 46 is a simple loudspeak-
er not having a moving coil, and may in particular be a
piezo-electric loudspeaker or a magnetic loudspeaker. A
piezo-electric loudspeaker comprises a piezo-electric el-
ement. A magnetic loudspeaker comprises a fixed per-
manent magnet and a fixed electro magnet which gen-
erates a magnetic flux proportional to the sound ampli-
tude from an input acoustic signal. The magnetic flux
exerts a force to a membrane which moves and thus
emits sound.
[0030] The buzzer 45A shown in Fig. 5 may be regard-
ed as an integrated element combining a buzzing ele-
ment 46 and the driving means, or audio signal generator,
47 of Fig. 7 into a single device advantageously having
a single casing.
[0031] In the embodiments of Figs. 5 to 7 the sound
producing means 45A-45C requires only two voltage
supply lines 38 providing a usual DC, or sinusoidal AC,
supply voltage. This allows updating of conventional
alerting systems 11 by replacing a conventional bed-
shaker having a vibrating element 43, only, with an in-
ventive bed-shaker 15 having a vibrating element 43 and
a sound generating element 45, without having to modify
the activating device 13. Furthermore, the sound produc-
ing means 45 and the vibrating element 43 are strictly
coupled, such that in case of an alarm it is guaranteed
that both vibrations and the alerting sound 35 are always
produced simultaneously.
[0032] The embodiments of Figs. 8 and 9 correspond
to the embodiments of Figs. 6 and 7, respectively. How-
ever, the embodiments of Figs. 8 and 9 provide an addi-
tional supply line 42 in the power cable 37 which allows
to drive sound generating element 45 independent of the
vibrating element 43, which can be advantageous in
some applications.
[0033] If an audio amplifier is required in the alerting
system 11 for amplifying an electric audio signal, the am-
plifier is preferably arranged in the alerting device 15, for
example as a part of the sound producing means 45.
[0034] The alerting device 15 preferably is a complete-
ly analogue device in view of a simple and cost-effective
set-up.
[0035] The alerting device 15 preferably does not con-
tain any other active electric or electronic components in
addition to the vibrating element 43 and the sound pro-
ducing means 45, in view of a simple, cost-effective and
safety oriented set-up as explained in the foregoing.

Claims

1. An alerting system (11) for a hard of hearing or deaf
person comprising

an externally powered electric alerting device (15)
comprising an electric vibrating element (43) config-
ured to generate, upon being powered, vibrations of
said alerting device (15), and a sound producing
means (45) independent of said vibrating element
(43) and adapted to produce an alerting sound (35);
an electric activating device (13) separate from said
alerting device (15) and connected to said alerting
device (15) by an electric power cable (37), wherein
said activating device (13) is configured to provide
electric power supply to said alerting device (15)
through said power cable (37) if triggered by an alarm
signal,
characterized in that said sound producing means
(45) is adapted to generate said alerting sound (35)
fully on its own from a power supply voltage provided
by said electric activating device (13) through said
power cable (37) , only.

2. The alerting system as claimed in claim 1, wherein
said sound producing means (45) comprises an au-
dio signal generator or driving means (47, 49) adapt-
ed to generate an electric audio signal from a supply
voltage, and an electro-acoustical element (46, 48)
for producing said alerting sound (35) from said alert-
ing audio signal.

3. The alerting system as claimed in any one of the
preceding claims, wherein said alarm signal is re-
ceived from an external alarm signal emitter (7) or
generated in said electric activating device (13).

4. The alerting system as claimed in any one of the
preceding claims, wherein said sound producing
means (45) comprises a buzzer (45A) .

5. The alerting system as claimed in any one of the
preceding claims, wherein said sound producing
means (45) comprises a piezo-electric element.

6. The alerting system as claimed in any one of the
preceding claims, wherein said sound producing
means (45) comprises a loudspeaker.

7. The alerting system as claimed in any one of the
preceding claims, wherein said vibrating element
(43) and said sound producing means (45) are sup-
plied by the same power supply line (38).

8. The alerting system as claimed in any one of the
preceding claims, wherein said vibrating element
(43) and said sound producing means (45) are sup-
plied by different power supply lines (38, 42).

9. The alerting system as claimed in any one of the
preceding claims, wherein said sound producing
means (45) is adapted to generate an alerting sound
(35) having a peak frequency in the range of 400 Hz
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to 800 Hz.

10. The alerting system according to any of the preced-
ing claims, wherein said alerting sound (35) has an
intermittent time pattern being on and off in succes-
sion.

11. The alerting system according to any of the preced-
ing claims, wherein said alerting sound (35) has a
square wave time pattern.

12. The alerting system according to any of the preced-
ing claims, wherein said alerting system (11) is free
of user operable means effective to change the vol-
ume of said sound producing means (45).

13. The alerting system according to any of the preced-
ing claims, wherein said alerting system (11) is free
of user operable means effective to select the sound
pattern of said sound producing means (45).

14. The alerting system according to any of the preced-
ing claims, wherein said alerting system (11) is free
of user operable means effective to switch off said
sound producing means (45).

15. A method for alerting a hard of hearing or deaf person
comprising
supplying electric power from an activating device
(13) to an externally powered alerting device (15)
through a power cable (37) connecting said activat-
ing device (13) and said alerting device (15), when
said activating device (13) is triggered by an alarm
signal, said alerting device (15) generating, upon be-
ing powered, vibrations of said alerting device (15)
and an alerting sound (35);
characterized by generating said alerting sound
(35) fully in said alerting device (15) from a supply
voltage provided by said electric activating device
(13) through said power supply cable (37).
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