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(54) Monitoring device for actuators

(57)  This device is especially intended to monitoring
actuators as are used in nursing beds, hoists, wheel-
chairs, lifts, lifting motors or the like, for disabled persons.
Said device measures the time the actuator is running,
the current (Si) it consumes and the voltage (Sv) at the
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actuator, in order to calculate the consumption in Wh. A
build-in-memory records the data and compares it to a
build-in-profile of the actuator monitored. This can be dis-
played numerically, at a figure or as a limit indicator by
means of LEDs or alike.
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Description
Technical Field of the Invention

[0001] The presentinvention relates to monitoring de-
vices for actuators of all kinds, especially as they are
used in nursing beds, hoists, wheelchairs, lifts, lifting mo-
tors, or the like, for disabled persons.

Background of the Invention

[0002] Monitoring here means the act of observing
something and keeping a record of it, especially in order
to avoid risks for actuators used for appliances related
to disabled persons. Electric actuators used e.g. in nurs-
ing beds and patients hoists are exposed to a heavy load,
and since there is risk for personal damage if these ac-
tuators break down, it is of the utmost importance that
the actuators are in good working condition.

[0003] If the working conditions of the actuators are
monitored, it will be possible to maintain or replace the
actuators before they reach a critical level of wear. There
are counters available in the market which count the
number of operations of the actuators. This information
is however of very limited value, since, for example, op-
erations lasting 1 second or 30 seconds, as well as sit-
uations with no load or full load, all counts as one unique
operation.

Summary of the Invention

[0004] According to the invention, the monitoring de-
vice can be connected to an actuator as used, for exam-
ple, for appliances related to disabled persons. Said de-
vice may be or comprise a unit or means for logging in-
formation, for example, from actuators as used in nursing
beds, hoists, lifts, etc. In this sense, data logging is the
practice of recording sequential data, preferably chron-
ologically.

[0005] The monitoring device according to the inven-
tion, in the following called also logging device or simply
"Informer", measures and/or monitors the time t the ac-
tuator is running and the current it consumes and the
voltage at the actuator. So it may calculate the consump-
tion in Wh. A build-in-memory records the data. These
data can be displayed directly or be compared to a build-
in-profile of the actuator monitored. This comparison can
be displayed at a figure or as a limit indicator by means
of LEDs or alike.

[0006] Such a device should be highly requested by
attendants and service personal, since it will give them
valuable information about the present working condition
of alift, nursing bed or similar products. At the same time,
it will be used to inform if the product is actually being
used, or if it should be moved to other users. Insurance
companies and authorities handling the product can in
this way use this device to optimize the use of the product.
[0007] Further objects and advantages of this monitor-
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ing device will become apparent from the following dis-
closure, the claims and the attached drawings.

Brief Description of the Drawings
[0008]

FIG. 1 is a schematic illustration showing a device
according to the invention, in the state to be connect-
ed between a power supply and an actuator.

FIG. 2 shows a block diagram of an embodiment of
said monitoring device.

FIG. 3 is a schematic perspective view of said mon-
itoring device.

Description of Preferred Embodiments

[0009] The monitoring device or "Informer" 1 according
to the present invention is connectable between an ac-
tuator 2 and a power supply 3, as shownin FIG. 1, where-
in the actuator 2 preferably may be provided with a first
cable 4 and a first plug 5 insertable into a socket 6 of the
Informer which, in turn, may be in like manner provided
with a second cable 7 and a second plug 8 insertable
into a socket 9 of the power supply 3.

[0010] Generally speaking, said plugs 5, 8 may be fit-
tings, for example, of the type having metal prongs for
insertion in a fixed socket, used to connect an appliance
to a power supply.

[0011] As showninFIG. 2, a preferred embodiment of
an Informer 1 according to the invention comprises a port
block 11 giving two signals Sv and Si to a multiplicator
block 12. The signal Sv represents data of the voltage
applied to the actuator 2 and the signal Si data of the
current absorbed from the actuator. In principle, both sig-
nals Sv and Si are time-variable. However, the Signal Sv
may correspond sometimes to a certain constant value
of the voltage applied to the actuator 2, but the Signal Si
will rather correspond to values of the current which var-
ies with the time t. The multiplicator block 12 performs
the product W = Sv « Si of the power consumption, for
example, in watts, and gives a corresponding data signal
Sw to an integrator block 13 giving a useful Signal Su to
a register block 14 connected to a monitor or display el-
ement 15, wherein said signal Sw corresponds to the
integral or totalized product Wh = W « t along the time t,
for example in watt-hours. Both Sv and Si are variable,
since the voltage will drop for increasing current. The
register block 14 includes a memory device to record the
present power consumption. Next time, the actuator is
operated this consumption will be added to the value in
the memory. The Informer may have means to compare
said totalized data with known standard data related to
the expected lifetime of said actuator.

[0012] Preferably, the monitoring device or Informer 1
according to the invention is used as a portable device
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to be mounted on any low voltage DC supplied actuator
2 to log information of the wear of the actuator. The reg-
istration is of practical reason done as Wh, since this
registration implicitly holds information on the time of op-
eration and the load. The monitor or display element 15
may be included in a power supply equipment 3 and/or
in the actuator 2 itself and/or in the Informer 1 and/or in
another independent appliance 16. As the Informer can
be placed between the actuator 2 and an assigned control
equipment 3, in general, it may be mounted by plugs and
sockets, or by any other means such as solder or screw
terminals which for that purpose may allow signal trans-
mission in both directions.

[0013] The invention allows the realization of a diver-
sity of further embodiments. To give just one example,
the Informer 1 may be implemented either in analog or
digital technique.

[0014] In the last case, the port block 11 can include
a analog/digital converter, and preferably the Informer
has a built-in microprocessor that can hold various pro-
grams to calculate the wear or power consumption of the
actuator 2. Thus, the microprocessor performs the func-
tions of the blocks 12 and 13 (FIG. 2) and holds data
representative to the monitored actuator in order to com-
pare logged data with the data of the actuator 2, and the
microprocessor may include or be connected to said reg-
ister block 14 which holds the various data and programs.
[0015] Preferably, the Informer 1 is power supplied by
the same power supply 3 (FIG. 1) which operates the
actuator 2 and is able to hold data and programs when
the power supply is disconnected. Analogously, the In-
former 1 can hold different sets of data and programs
representing different types of actuators 2.

[0016] The result of the logging may be represented
by a number in the display 15 indicating the last recorded
data or up-to-date data related to the totalized power con-
sumption of the actuator 2, and/or preferably giving the
difference between this value and the maximum accept-
ed value for the lifetime of the actuator in use.

[0017] The result can alternatively be displayed by a
number of LEDs indicating the status with respect to the
limit value of the actuator 2, for example, a green LED
shows that the actuator it is ok to run, a yellow LED that
it is time to make maintenance service, and a red LED
that each operation of the actuator must stop immediate-
ly. The Informer 1 may be mechanically locked to the
actuator 2 to prevent that it will be exchanged with an-
other actuator, for example, so that once it is attached to
an actuator it cannot be removed without damaging the
device.

[0018] According to further embodiments of the inven-
tion, the Informer 1 may be equipped with different adap-
tors to fit different actuators with different plugs and/or
be equipped with a key to convert the actual reading of
Wh to the expected remaining lifetime of the actuator. As
a supplement the data may be transferred to a PC for
further logging or data processing.

[0019] The transferred data may be related to the
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number of operations, the time of an operation (min/max
and average values) and/or the current per operation
(min./max and average values), wherein these values
may be converted to load values by operations using
parameters of the actual actuator, and the frequency of
use (duty cycle, day by day use, etc.).

[0020] Fig. 3 shows an example of a mechanical real-
ization of a "Informer" with rounded contours achieving
a practical design together with an esthetic appearance.
[0021] According to afurther embodiment of the inven-
tion, the "Informer" for preventing risk of damage during
the use of an actuator comprises main means to obtain
information data of the total power consumption of said
actuator 2 along the time t and to compare said informa-
tion data with data available about the expected lifetime
of the type of actuator 2 monitored, said comparison al-
lowing to decide whether said actuator 2 is to be main-
tained or replaced, before it reaches a critical level of
wear, and wherein said "Informer" 1 includes means to
be connected between a power supply means 3 and said
actuator 2.

[0022] The monitoring device according to the inven-
tion is a kind of an informer device advising about the
aging of actuators, which may be devices which trans-
form an input signal, preferable an electrical signal, into
motion, for example, electrical motors.

Claims

1. Monitoring device for actuators intended for prevent-
ing risk of damage during the use of an actuator,
comprising main means to obtain information data
of the total power consumption of said actuator (2)
along the time and to compare said information data
with data available about the expected lifetime of the
type of actuator (2) monitored, said comparison al-
lowing to decide whether said actuator (2) is to be
maintained or replaced, before it reaches a critical
level of wear.

2. Device in accordance with claim 1, wherein said
monitoring device (1) includes means to be connect-
ed between a power supply means (3) and said ac-
tuator (2).

3. Device in accordance with claim 1 or 2, wherein said
main means comprises a port block (11) including
means to obtain time data by measuring the time the
actuator is running and further comprising means
(12, 13) to obtain power data about the power the
actuator consumes, in order to obtain totalized data
about the total power consumption of said actuator
along the time, and further comprising register
means (14) to compare said totalized data with
known standard data related to the expected lifetime
of said actuator.
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Device in accordance with one of the claims 1 to 3,
including a build-in-memory which records the total-
ized data and compares it to a build-in-profile of the
actuator monitored.

Device in accordance with one of the claims 1 to 4,
comprising means to display the totalized data nu-
merically or at a figure or as a limit indication by

means of LEDs or alike.
10

Device in accordance with one of the claims 1 to 5,
comprising a microprocessor to calculate said total
power consumption along the time of the actuator.

Device in accordance with one of the claims 1to 6, 15
for monitoring actuators as are used in nursing beds,
hoists, wheelchairs, lifts, lifting motors or the like, to
preventing damage to persons with disabilities.
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