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DESCRIPTION

Description

Technical Field

[0001] The present invention relates to the technical field of lifting platforms, in particular to a
balance adjustment method for a lifting platform.

Background

[0002] A lifting platform, in the form of a height-adjustable dining table, an office table, a
medical bed, a scaffold or the like, can be easily found in houses, offices, hospitals, building
sites, etc.

[0003] However, uneven placement of the lifting platform may cause its imbalanced platform
top. As the lifting platform in the prior art lacks of an automatic inclination adjustment function,
once the imbalance issue occurs, a user would suffer inconvenience and discomfort in use,
and even if the angle of inclination is too large, articles on the platform or the user standing on
the platform may fall off from the lifting platform. The document US 2006/102432 A1 discloses
a balance adjustment method for a lifting platform, the lifting platform comprising a controller,
an inclination sensor, groups of lifting mechanisms arranged at two opposite sides of the lifting
platform, and the inclination sensor and the lifting mechanisms are in signal connection with
the controller. The method comprises the steps of detecting with the inclination sensor the
inclination of the lifting platform and sending the detected inclination to the controller,
comparing the detected inclination with a set inclination threshold by the controller, if the
detected inclination exceeds a set threshold then controlling with the controller ascending or
descending of the lifting mechanism.

Summary

[0004] The technical problem to be resolved by the present disclosure is to provide a balance
adjustment method for a lifting platform whereby the inclination of a lifting platform can be
automatically adjusted.

[0005] The technical solution of the present disclosure discloses a balance adjustment method
for a lifting platform. A lifting platform comprises a controller, an inclination sensor and at least
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two groups of lifting mechanisms arranged at two opposite sides of the lifting platform, and the
inclination sensor and the lifting mechanisms are in signal connection with the controller.

[0006] The balance adjustment method for a lifting platform comprises the following steps:

S1, detecting with the controller whether an inclination adjustment signal is received or not, if
the inclination adjustment signal is not detected, continuing to detect, and if the inclination
adjustment signal is detected, skipping to next step;

S2, detecting with the controller whether the lifting mechanisms are still, if detecting that the
lifting mechanisms are in operation, returning to S1 to continue detecting, and if detecting that
the lifting mechanisms are still, skipping to next step;

S3, detecting with the inclination sensor the inclination of the lifting platform and sending the
detected inclination to the controller, comparing the detected inclination with a set inclination
threshold by the controller, if the detected inclination exceeds a set threshold A1, skipping to
next step; if the detected inclination is less than or equal to the set threshold A1, skipping to S1
to continue detecting;

S4, controlling with the controller ascending or descending of the lifting mechanism at a first
side while continuing to detect with the inclination sensor, and if the detected inclination is less
than that detected in S3, skipping to next step; if the detected inclination is more than or equal
to that detected in S3, controlling the lifting mechanism at the first side to move in a reverse
direction, and then skipping to next step; and

S5, continuing to detect the inclination with the inclination sensor, and when the detected
inclination is less than or equal to the set threshold A1, controlling all liting mechanisms to stop
operation.

[0007] By adopting the above method, the present invention has the following advantages as
compared with the prior art: the inclination sensor detects the inclination of the lifting platform
when it is still, and then adjustment is carried out based on the detected inclination, therefore,
automatic adjustment is achieved with great convenience and high accuracy. In the process of
mounting the lifting platform having two groups of legs, it is easy for a user to insert cables into
wrong interfaces of the two groups of legs in a lifting control box, even so balance adjustment
of the platform still can be achieved by using the method.

[0008] Preferably, in S5, when the detected inclination is less than a deceleration threshold A2,
the controller controls the lifting mechanism in operation to decelerate. A2 is more than A1.
Setting a deceleration threshold favors of decelerating the lifting mechanism when a balanced
position is about to arrive in the adjustment process so as to prevent excessive adjustment,
thereby having high adjustment accuracy.

[0009] Preferably, after the controller controls the lifting mechanism in operation to decelerate,
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the inclination sensor continues to detect the inclination, and when the detected inclination is
less than a stopping threshold A3, the controller controls the lifting mechanism in deceleration
to stop operation. A3 is less than A2. Due to the set stopping threshold, the lifting mechanism,
i.e., the motor is closed when the platform top approaches to the horizontal surface. Inertia of
the motor helps the platform top become horizontal, so that adjustment accuracy is high.

[0010] Preferably, in S4, the controller controls the lifting mechanism at the first side to ascend
and the lifting mechanism at a second side to descend, meantime the inclination sensor
continues to detect, and if the detected inclination is less than that detected in S3, operation
skips to S5; if the detected inclination is more than or equal to that detected in S3, the lifting
mechanism at the first side is controlled to descend and the lifting mechanism at the second
side is controlled to ascend at the same time, and operation skips to S5. The lifting
mechanisms at two sides are simultaneously adjusted, thus adjustment efficiency is higher.

[0011] Preferably, if the lifting mechanism at either side arrives at the limit position, the lifting
mechanism at this side stops operation, and then only the lifting mechanism at the other side is
controlled to operate. During adjustment, once at the top or bottom end, the lifting mechanism
cannot ascend or descend any more, in such a case, only the lifting mechanism at the other
side can be unilaterally adjusted, therefore, the lifting mechanisms are prevented from being
damaged in adjustment. Preferably, in S4, the controller controls the lifting mechanism to
operate at the speed of X, and then at the speed of Y when the detected inclination is less than
that detected in S3. Y is greater than X. A lower speed is set in judging the inclining side while
a higher speed is preferred in adjustment, thereby improving adjustment efficiency.

[0012] Preferably, a factory setting levelness AO is detected before S1.Considering consistency
in the aspects of production process and artificial assembly, when the inclination sensor is
mounted on a circuit board or the circuit board is placed in a control box in each product, there
is an issue of levelness inconsistency in assembling the inclination sensor, therefore debugging
is necessary before delivery, that is, a lifting platform is placed horizontally, and then the value
of the inclination sensor at this moment is detected and taken as the horizontal reference.

[0013] Preferably, in S4, the relationship between the inclination and the adjustment direction
also needs to be recorded. To prevent frequent insertion, detection on direction in S4 is
necessary, this direction can be recorded after once detection and then adjustment is carried
out in accordance with the detected inclination value along the recorded direction, therefore,
other detection on direction is avoided, and adjustment becomes easy.

[0014] Preferably, the inclination sensor may be an acceleration sensor or angle sensor by
which the inclination is conveniently detected, and detection accuracy is higher.

Embodiments

[0015] The present disclosure will be further described in the following embodiments, but is not
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limited thereto.

[0016] Embodiment One: a lifting table comprises a controller, a table board, lifting
mechanisms at two sides of the lower part of the table board, an inclination sensor and an
input module. The lifting mechanisms, the inclination sensor and the input module are in signal
connection with the controller.

[0017] The lifting mechanisms are often used in the field of lifting tables, mainly comprise lifting
legs and motors, and thus will not be repeated any more.

[0018] The inclination sensor is mainly used for detecting the whole inclination, may adopt an
acceleration sensor or other sensors and will not be explained in detail as it is a conventional
technology.

[0019] If the input module is a conventional key module, a user inputs a control signal via keys,
or if it is a remote control module, a user emits a signal via a remote control, and the signal is
delivered through a wireless communication module to realize control. As a conventional
component, any detailed information about the input module will not be provided.

[0020] The controller used in the embodiment is very common in the field of lifting tables, and
mainly used for processing input information and detection information, comparing with a pre-
stored value, and controlling the lifting mechanisms to operate.

[0021] According to the invention, a lifting table balance adjustment method according to the
independent claim 1 is provided. It mainly comprises the following steps:

S 1, detecting inclination by placing a lifting table on a flat ground before delivery to obtain
factory levelness AQ serving as the horizontal reference, delivering the lifting table from the
factory, and placing the lifting table at the required position by a user;

S2, inputting an inclination adjustment signal by the user on the input module via keys if it is a
key module or via a remote control if it is a remote control module;

S3, judging whether the lifting mechanisms are still or not at present by the controller; if they
are not still, indicating that the lifting mechanisms at this moment are in operation and thus not
fit for inclination adjustment; and if they are still, indicating that the lifting mechanisms at this
moment are idle and fit for inclination adjustment;

S4, detecting with the inclination sensor the inclination of the lifting platform; if the absolute
value of the difference of the detected inclination and the factory levelness A0 is more than a
set threshold A1, indicating that inclination adjustment is needed; if the absolute value of the
difference of the detected inclination and the factory levelness AQ is less than or equal to the
set threshold A1, indicating that inclination adjustment is not needed. The set threshold A1 is
typically within 0.1-2°, and is 1°in this embodiment.

S5, adjusting the inclination, i.e., controlling with the controller the lifting mechanism at one side
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to ascend and the lifting mechanism at the other side to descend at the same speed of X,
simultaneously detecting with the inclination sensor once again; if the absolute value of the
difference of the detected inclination and the factory levelness A0 becomes lower, indicating
that the adjusting direction is correct, controlling the lifting mechanisms to continuously
operate, and adjusting the speed to Y that is equal to 2X; if the absolute value of the difference
of the detected inclination and the factory levelness A0 becomes higher, indicating that the
adjustment direction is wrong, then controlling the two lifting mechanisms to operate in
respective reverse direction, and adjusting the speed to Y which is equal to 2X; recording the
adjustment direction based on the positive or negative difference, if the difference of the
detected inclination and the factory levelness AO is positive, indicating that such adjustment of
controlling the lifting mechanism at one side to ascend and the lifting mechanism at the other
side to descend is correct, and if the difference of the detected inclination and the factory
levelness AO is negative, indicating that such adjustment of controlling the lifting mechanism at
one side to descend and the lifting mechanism at the other side to ascend is correct, or
adjustment in reverse direction is correct. When arriving at the limit position in the moving
process, the lifting mechanism needs to stop operation, for example, the lifting table is at the
top, the lifting mechanisms at two sides cannot move upward any more, in such a case, only
the lifting mechanism at either side descends for adjustment.

S6, continuing to detect with the inclination sensor; if the absolute value of the difference of the
detected inclination and the factory levelness AO is less than a deceleration threshold A2,
decelerating the two lifting mechanisms. The deceleration threshold A2 in this embodiment is
2°; S7, continuing to detect with the inclination sensor; if the absolute value of the difference of
the detected inclination and the factory levelness AO is less than a stopping threshold A3,
stopping the lifting mechanisms, that is, closing motors in the lifting mechanisms, and
continuing to adjust by means of inertia of the motors. The stopping threshold A3 in this
embodiment is 1.2°, therefore, when the motors completely stop under the effect of inertia, the
absolute value of the difference of the detected inclination and the factory levelness A0 has
been less than 1°, thereby completing once successful inclination adjustment.

[0022] As the lifting mechanisms generally operate at a higher speed, considering the high
requirement on accuracy in adjustment, it needs to properly decelerate the lifting mechanisms
to ensure adjustment accuracy. If the normal operation speed of the lifting mechanisms is set
as Z, Z=2Y. Embodiment Two: a scaffold comprises a controller, a standing platform, a lifting
mechanism for adjusting height of the standing platform, an inclination sensor and an input
module. The lifting mechanism, the inclination sensor and the input module are in signal
connection with the controller.

[0023] The lifting mechanism mainly comprising a motor differs from that of Embodiment One
in higher motor power and shape of the attached lifting structure, but they have similar
operation principle. The inclination sensor is mainly used for detecting the whole inclination,
and may adopt an acceleration sensor or other sensors. The inclination sensor as such a
conventional technology will not be further explained.
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[0024] The input module may be a conventional key module, that is, a user inputs a control
signal via keys, or it is a remote control module, that is, a user emits a signal via a remote
control, and the signal is delivered via a wireless communication module to realize control. With
such a conventional technology, the input module will not be further described.

[0025] The controller is similar with that in Embodiment One, and they have the similar
operation principle. Therefore, detailed description will not be provided.

[0026] A scaffold balance adjustment method comprises the specific steps as similar as those
in Embodiment One, and merely differs in the requirement on accuracy, i.e., the accuracy in
this embodiment is not so high as that in Embodiment One. Therefore, the set threshold is
large and is 0.5-5°in the embodiment. Accordingly, the deceleration threshold and the stopping
threshold are also large, and the stopping threshold of the scaffold can be lower, even lower
than the set threshold, such as 0°. That is to say, after the lifting platform top is detected to be
horizontal, the motor is closed.

[0027] It should be noted that, the above embodiments are merely illustrative, rather than
restrictive, to the technical solution of the present invention. Although the present invention has
been explained in detail by referring to the abovementioned embodiments, it should be
understood by those skilled in the art that, modifications to the technical solutions in the
embodiments or equivalent substitutions of portion of technical features are allowed, as long as
they fall within the scope of the appended claims.
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Krav:

1. Fremgangsmade til balancejustering af en lofteplatform, lofteplatformen omfatter en
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styreenhed, en haldningssensor og mindst to grupper af leftemekanismer anbragt ved to
modsatte sider af lgfteplatformen, og heeldningssensoren og laftemekanismerne er i
signalforbindelse med styreenheden, hvori den omfatter de folgende trin:

S1, med styreenheden at detektere, om et haeldningsjusteringssignal modtages eller ej,
hvis haeldningsjusteringssignalet ikke detekteres, at fortseette med at detektere, og hvis
haeldningsjusteringssignalet detekteres, at springe til naeste trin;

S2, med styreenheden at detektere, om lgftemekanismerne er i bero, hvis det detekteres,
at leftemekanismerne er i drift, at vende tilbage til S1 for at fortsaette med at detektere, og
hvis det detekteres, at loftemekanismerne er i bero, at springe til naeste trin;

S3, med heeldningssensoren at detektere lofteplatformens heeldning, og at sende den
detekterede haeldning til styreenheden, at sammenligne den detekterede haeldning med
en fastsat haeldningstaerskel ved hjaelp af styreenheden, hvis den detekterede haeldning
overstiger en fastsat teerskel A1, at springe til naeste trin; hvis den detekterede haeldning
er mindre end eller lig med den fastsatte teerskel A1, at springe til S1 for at fortseette med
at detektere;

S4, med styreenheden at styre haevning eller seenkning af leftemekanismen ved en farste
side, og samtidigt at fortsaette med at detektere med heeldningssensoren, og hvis den
detekterede haeldning er mindre end den detekteret i S3, at springe til ngeste trin; hvis den
detekterede haeldning er mere end eller lig med den detekteret i S3, at styre
loftemekanismen ved den farste side til at bevasge sig i en modsat retning, og derefter at
springe til naeste trin; og

S5, med haldningssensoren at fortseette med at detektere hezeldningen, og néar den
detekterede haeldning er mindre end eller lig med den fastsatte teerskel A1, at styre alle
loftemekanismerne til at stoppe driften.

. Fremgangsmade til balancejustering af en lgfteplatform ifalge krav 1, hvori, nar den

detekterede haeldning er mindre end en decelerationsteerskel A2 i S5, styrer styreenheden
loftemekanismen i drift til at decelerere, og A2 er storre end A1.

. Fremgangsmade til balancejustering af en lafteplatform ifglge krav 2, hvori, efter at

styreenheden styrer loftemekanismen i drift til at decelerere, fortseetter
heeldningssensoren med at detektere hzeldningen, og nar den detekterede heeldning er
mindre end en stoptaerskel A3, styrer styreenheden lgftemekanismen i deceleration til at
standse driften; og A3 er mindre end A2.



10

15

20

25

DK/EP 3982105 T3

. Fremgangsmade til balancejustering af en lgfteplatform ifglge krav 1, hvori styreenheden

styrer lgftemekanismen ved den fgrste side til at heeve og leftemekanismen ved en anden
side til at seenke i S4, mens haeldningssensoren fortseetter med at detektere, og hvis den
detekterede heeldning er mindre end den detekteret i S3, springer driften til S5; hvis den
detekterede heldning er mere end eller lig med den detekteret i S3, styres
loftemekanismen ved den farste side til at saenke og loftemekanismen ved den anden
side styres til at haeve pa samme tid, og driften springer til S5.

. Fremgangsmade til balancejustering af en lofteplatform ifglge krav 4, hvori, hvis

loftemekanismen ved den ene eller den anden side nar graensepositionen, stopper
loftemekanismen ved denne side driften, og derefter styres kun lgftemekanismen ved den
anden side til drift.

. Fremgangsmade til balancejustering af en lofteplatform ifalge krav 1, hvori i S4, styrer

styreenheden lgftemekanismen til drift med hastigheden X, og derefter styrer
styreenheden lgftemekanismen med hastigheden Y, nar den detekterede heeldning er
mindre end den detekteret i S3; Y er starre end X.

. Fremgangsmade til balancejustering af en lgfteplatform ifelge krav 1, hvori et

fabriksindstillet niveautrin AQ detekteres far S1.

. Fremgangsmade til balancejustering af en lefteplatform ifalge krav 1, hvori forholdet

mellem haeldningen og justeringsretningen ogsa skal registreres i S4.

. Fremgangsmade til balancejustering af en lofteplatform ifglge krav 1, hvori

haeldningssensoren er en accelerationssensor eller vinkelsensor.
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