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(54) Title: DEVICE FOR PREVENTING EXCESSIVE SPEED OF A DOOR LEAF CAUSED BY A POWER ACCUMULATOR

(54) Bezeichnung : VORRICHTUNG ZUM VERHINDERN EINER DURCH EINEN KRAFTSPEICHER VERURSACHTEN
UBERGESCHWINDIGKEIT EINES TURBLATTES

(57) Abstract: Disclosed is a device for
preventing excessive speed of a door leaf (4)
caused by a power accumulator (6), the device

12

[ES

FIG. 1

16

comprising: a door leaf (4), which can be
displaced between an open position and
closed position, a power accumulator (6),
which is coupled to the door leaf (4) and
which provides the energy for the closing
movement (SB) of the door leaf (4) in the
event of failure of the electric energy supply, a
door drive (12), which is coupled to the door
leaf (4), wherein electric energy can be
induced in the door drive (12) during a
closing movement in the door leaf (4), a door
control unit (16), which actuates the door
drive (12) and which is suitable for regulating
the movement velocity (V) of the door leaf
(4), wherein the door control unit (16) can be
operated by the induced electric energy in the
event of failure of the electric energy supply.
Further disclosed is a method for operating a
lift door (2).

22

(57) Zusammenfassung:
[Fortsetzung auf der ndchsten Seite]
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Eine Vorrichtung zum Verhindern einer durch einen Kraftspeicher (6) verursachten Ubergeschwindigkeit eines Tiirblattes (4), die
Vorrichtung aufweisend: ein Tiirblatt (4), welches zwischen einer Offenposition und einer Geschlossenposition verschiebbar ist,
einen mit dem Tiirblatt (4) gekoppelten Krattspeicher (6), welcher Kraftspeicher (6) bei Austall der Elektroenergieversorgung die
Energie fiir die Schliessbewegung (SB) des Tiirblattes (4) bereitstellt, einen Tiirantrieb (12), der mit dem Tiirblatt (4) gekoppelt
ist, wobei im Tiirantrieb (12) bei einer Schliessbewegung des Tiirblattes (4) elektrische Energieinduzierbar ist, eine den Tiirantrieb
(12) ansteuernde Tiirsteuerung (16), die zur Regelung der Bewegungsgeschwindigkeit (V) des Tiirblattes (4) geeignet ist, wobei
die Tiirsteuerung (16) bei ausgetallener Elektroenergieversorgung mittels der induzierten elektrischen Energiebetreibbar ist und
ein Verfahren zum Betreiben einer Aufzugstiir (2).
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Device for proventing excess speed, which is caused by an energy

storg, of a door leat

1. Figid of the lnvention
The invention relates fo s device for preventing sxoess speed, which is caused by an

energy store, of a door leal, which can be used in #ft installations.

2. Brekground of the invention

A installation comprises a plurality of shafl doors and 2 cage door, wherelny the shaft
doors and the cage door each comwise a respactive door leaf. A shalt door can be
apsned or closed by a door drive, which is aranged at the cage door, when the cage door
& coupled with the shaft door. A door closing device is usually arranged al sach of the

shaft doors 50 as 1o be able to close or keep closed this shaft door at all times by means of

& closing force.

in the event of failure of the elecirical energy supply the door closing device has the sffect
that the opened shalt door and possibly the cage door coupled with the shaft door ars
closed. Because in that case a holding moment of the door drive Is no longer provided,
the acceleration forces caused by this door closing device san produce Kinetic energy,

which lies above legal limits, of the door lsaves, Thatl can lead o, inter alia, risk o or

annoyance of persons present in the region of the Bl door,

SP-A-2003281281 shows g it door with 8 door leaf and a molor coupled with the doar
leal.  in the svent of fallure of the power supply the door leaf is sccelerated n closing
divection, wheraupon the motor generales slectrical energy.  The slecirical energy is
sonverted by means of resistances into heat which leads o braking of the door leal
However, it is disadvantagecus that costly resistances of that kind have io be ussd.
Moreover, it is disadvantagsous thet regardless of the position of the door leaf there is
braking which, in the case of power fallure occurring with an at least partly open §ft door,

can lead o lengthy closing fimes.

it Hight of the above, it would be advaniagsous 1o provide a it door which has not only

improved closing behaviour, bl also a reduction in closing time in the event of fallure of

the slecidcal ensrgy suppdy.
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3. Summary of the Invention

In accordance with & first aspect, the present invention provides a device for preventing
excess spestd, which is caused by an snergy store, of @ door leaf of & 1ift door. The devics
comprises a doar leaf, which iz displaceable betwsen an open position and 8 clossd
position, & door coupled with the door leaf for moving the door leaf between the open and
closed positions, an energy slore coupled with the door leaf, which energy store provides
the snergy for & closing movement of the doar feaf in the svent of fallure of an alectrics]
snergy supply of the door drive, the door drive arranged such that slectrical energy can be
induced in the door drive duting ciosing movement of the door saf, and a door control
activating the door drive, whersin the door control is suitable for regulation of the spesd of
movement of the door leal and whergln the door control is operable by means of the

induced slectrical enargy inr the event of failure of the alecirical energy supply.

The present invantion provides in a further aspect a it door with such a device.

in a third aspect, the present imvention provides a method of operating a lift door,

comprising the steps of;

- art energy store causing a dosing movement of a door leaf, in the event of failure
of an slectrical energy supply to g # doar leaf door drive,

- the clesing movement of the door leaf csusing induction of slectrical energy in the
door drive; and

. the induced slectrical energy operating 8 door control when the alecirical anergy

sunply Tails.

The invention is based on recognition that the energy store iy the case of power fallure
provides potential energy for dosing the st Jsast one door leafl.  The door leaf
consaquantly acceleraling info the closed position accordingly has, after 3 definable time,
energy atiributable fo it rising speed, which ensrgy on the one hand is oo high, bul on the
other hand is usable. For ulilisation of this excess energy the clrcumstance is exploiled
that the door leal is so coupled with the door drive that the door drive, which is essentially
formed by an electric molor, for example a permanent magnet motor, is drivable by the
door leal. The excess energy can be converfed into slectrical energy with the hslp of this
doar drive. The elscirical energy generataed in thal way is ermployved for activation or for

operation of the door control for the purpose of @ controfied closing movemeant, in which
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case oparation of the door control is maintzined as long as possible. Aocordingly, for
maintenance of operation of the door control use can be made of the wroportion of the
polential energy of the snergy store which in the case of non-regulation would cause 3
further increase in speed of the door leaf during the dlosing movement. By contrast to

urg braking of the door leaf, it s possible in that way t© guaranise a dosing movament
bl M =



which is as fast as possible and gentle.

In a development of the device the door control is constructed in such a way that the door
control in the event of failure of the electrical energy supply regulates the speed of
movement speed of the door leaf. In a development of the method the door control
executes regulation of the movement speed of the door leaf. A controlled closing
movement can be achieved by means of regulation of the movement speed of the door
leaf without parameters such as the mass of the door leaf or friction of the door leaf at
other components of the lift door having to be included. For this purpose, the door control
preferably comprises at least one sensor element which generates speed information
signals and which provides a signal, which corresponds with the speed of the door leaf,
when the door control is activated. The sensor element can also be constructed in such a
way that it can generate position information signals, whereby it is possible to provide a
signal which allows a conclusion to be made not only about the speed, but also about the
position of the door leaf.

In a development of the device the energy store is a closing spring or a closing weight. It
is possible with the help of a closing spring or a closing weight to accelerate the door leaf
as rapidly as possible. Accordingly, the door control can be activated shortly after start of
the closing movement of the door leaf and the closed position of the door leaf can be
reached as rapidly as possible.

In a development of the device the door control is activatable in the case of an activation
speed of the door leaf. In a development of the method the door control is activated in the
case of an activation speed of the door leaf. When the door leaf has such an activation
speed, the door control can be placed in a position of taking up regulation of the closing
movement. Accordingly, braking of the closing movement of the door leaf can take place

from this point in time.

In a development of the device the door control is operable in the case of a movement
speed of the door leaf which is equal to or greater than a minimum movement speed. In a
development of the method, the door control produces regulation of the movement speed
to be greater than or equal to a minimum movement speed so as to be able to maintain
operation of the door control. The minimum movement speed of the door leaf indicates
what speed of the door leaf is required, as a minimum, in order to supply the door control
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with electrical energy. |t can thereby be ensured that the door cantrol can be operated for
as long as possible.

i & development of the methad, regulation of the movement speed causes braking of the
acosierated dosing movemant of the door leaf fo a specific value, In thal way, excessively
high movement spesds of the door leaf can be prevented,

Other festures and aspects of the invention will become apparent from the followin
description of a preferred embodiment of the invention, provided with reference to the
accompanying drawings.

4. Brief Description of the Drawings
Figure 1 shows a schemalic view of g Bt door of a fift installation in an open position; and

Figure & shows a spesd plot of a door leaf after failure of the electrical energy supoly.

5. Qescription of Embodiment of the Invention
Figure 1 shows a lift door 2 of a lift inslaliation In an open position with a device 3 for
preverting excess spgad, which is caused by an energy store §, of & door leaf 4. The
device 3 comprises a door confrol 18, a door drive 12 and the door leal 4, whersin the
door drive 12 is coupled with the door leaf 4 by means of a coupling device 18, The door
leaf 4 i displaceable, preferably horizontally displaceabls, belween an open position and
3 closed positon. The door drive 12 can be arranged af, for example, a it cage of the ift
installgtion, In which case the flustrated door leal 4 can be a component of a shafl door.
I such a case the coupling device 18 additionally comprises a known cage-door/shaft-
door coupling. I the electrical energy supply s intact both the door control 18 and the
door drive 12 are usually supplied with energy from an slectrical snergy source 22, The
device § additionally comprises an snergy store 8, which is coupled o or can be
conneciad with the door leaf 4. The energy store 6 serves for providing a olosing foree in
arder to close the it door 2, for sxample in the case of a failed slectrical energy supply,
and in that way to guarantee the safety of the it installation, Polential energy is usually
supplied o the energy store 6 by displacemeant of the door feaf 4, which is cannected with
the energy stars §, infe the open posilion. The energy slored in that way has the concrete
affect that the door lsal 4 sxscutes the olosing moverment SB when this closing force and
thus the ol smc; movement SB no longer appose, for example, a holding moment of the

door drive &

Figure 2 shows a speed plot of @ door leaf shown I sccordance with Figure 1, in which g



speed V of movement of the door leaf is depicted over time T.

The electrical energy supply fails at an electrical energy failure point of time TO, wherein
the door leaf is not in the closed position of the lift door. As an alternative to the variant
shown in Figure 2, the speed of the door leaf at the electrical energy failure time point TO
can be unequal to zero. This means that the electrical energy supply can fail during a door
closing movement or door opening movement. The failure of the electrical energy supply
equally causes deactivation of the door control. In addition, as a consequence of the
absence of the holding moment exerted by the door drive on the door leaf when the
electrical energy supply is intact, the door leaf is accelerated by a closing force up to an
activation time point T1. This closing force is generated by means of the illustrated energy
store coupled with a door leaf. During this acceleration phase an electrical energy which
rises with time T, but which still cannot cause door control activation, is generated in the
door drive, because the electrical energy induced by the door drive is still not sufficient for
activation of the door control or because a switching-on process of the door control is still
not concluded.

On reaching the activation time point T1 the door leaf has an activation speed VA, at which
the door control is shifted into an operational state or is activated. The activated door
control is constructed in such a manner that it produces regulation of the movement speed
V of the door leaf. For this purpose, the door control comprises at least one sensor or
encoder. The sensor or the encoder produces speed information signals allowing a
conclusion about the speed of the door leaf to be made. Regulation of the movement
speed V can be carried out, for example, by means of a Pl regulator. The door control
brakes the closing movement of the door leaf so as to, for example, reduce a kinetic
energy, which is elevated above the appropriate legal standard, of the door leaf. Starting
from the activation time point T1 and up to a time point T2 the door leaf is accordingly
braked to a movement speed V equal to or higher than a minimum movement speed VM.

As an alternative thereto the regulation of the movement speed V can take place in such a
manner that merely further increase of this movement speed V is prevented.

A reduction, which is contrary to this alternative, of the movement speed V below this
minimum movement speed VM has the effect that the electrical energy induced by the
door drive is no longer sufficient to keep the door control in the operational state. This



falling below of the minimum movement speed VM shall preferably be prevented as long
as possible, because without additional measures such a falling below causes deactivation
of the door control and thus renewed acceleration of the door leaf until reactivation of the

door control.

The movement speed V is regulated between the time point T2 and a deactivation time
point T3 following thereon in such a manner that the minimum movement speed VM is not

fallen below.

On reaching the closed position of the door leaf the door can be abruptly braked, which
leads to deactivation of the door control at the deactivation time point T3. However, such
an abrupt braking is not problematic, because the kinetic energy of the door leaf is already
sufficiently minimised by virtue of the preceding regulation. On the other hand, the
movement speed V at the deactivation time point T3 can be reduced by regulation of the
door control to below the minimum movement speed VM when the door leaf has reached
or almost reached the closed position. In order to make such regulation possible before
reaching the closed position the door control comprises a sensor element for generating a
position information signal. Consequently, sufficient electrical energy in order to keep the
door control in the operational state can no longer be generated by the door drive. It is
possible with such regulation of the movement speed that, for example, the door leaf
already adopts the closed position at the deactivation time point T3, which equally leads to
abrupt braking of the door leaf.

As an alternative to this regulated reduction in the movement speed V it is possible that
the potential energy of the energy store is no longer sufficient to maintain not only the
movement speed V of the door leaf, which is at least the minimum movement speed VM,
but also the provision of electrical energy for operation of the door control. Behaviour of
that kind is possible if, for example, a closing spring is used as energy store.

After deactivation of the door control it is possible for the door leaf to be accelerated again
by the energy store. This is so if the deactivation point T3 arrives before the door leaf is
completely closed. Because within a short time the closed position of the door leaf with an
end movement speed VE1 will be reached at a closing time point T41 and accordingly, for
example, a maximum speed not to be exceeded cannot even be reached, it is possible

that no further braking measures are required. The mentioned maximum speed not to be



exceeded can be determined by a mass of the kinetic energy of the door leaf, which is not
be exceeded with respect to legal standards. Notwithstanding this, the door leaf on
reaching its closed position is abruptly braked. However, such abrupt braking is not
problematic, because the kinetic energy of the door leaf has already been sufficiently
minimised by the preceding regulation.

As an alternative thereto, the door drive can comprise components, for example
mechanical buffers, which enable continued braking of the door leaf notwithstanding non-
activation of the door control. A plot of the movement speed V in accordance with this
alternative after deactivation of the door control is illustrated in Figure 2 by a dashed line.
In execution of this alternative the door leaf can have an end movement speed VE2 equal
to zero at a closing time point T42.

Both the activation time point T1 and the deactivation time point T3 can be dependent on
the spring constant, which applies in the case of a closing spring used as energy store,
and on parameters of the lift door. Such parameters of the lift door are, for example, the
mass of the door leaf and the characteristic factors applicable to the door drive.
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Patant claims

1. Device for preventing sxoess spead of a door isaf caused by an energy store, tha

device comprising:

- a door leal displaceable betwesn an open postion and a closed position;

- & door drive coupled t© an electrical snergy supply and with the door leaf to effect
displacement of the door ieaf belween the open and closed posiiions:

- an energy storg coupled with the door leal and arranged for providing snergy for a
closing movement of the door leaf in the svent of fallure of the electrical energy
supply; and

- a door control which actuates the door drive and which s suftable for

regidation of the speed of movament of the door leaf,

whersin the door drive is coupled with the door ieaf such that elecirinal energy is
inducible in the door drive during a closing movement of the door leaf: and

wharein the door control is operable by means of the induced slectrical snargy

when the slectrical ensrgy supply fails,

2. Device according to olaim 1, wherein the door control s arangad to reguiate the

movament spead of the door lsaf when fallure of the elscirical energy supply ooours.

3. Revice according to claim 1 or 2, wherein the energy store is a closing spring or a

closing weight,

4, Device according to any one of the preceding clatms, wherain the door control is

clivatabls in response 10 a predetermined activation speed of the door leafl

5. Revice according to any ong of the preceding claime, whersin the door control is
operable i response o the movement speed being egual © or highsr than a

radetarmiined minimum movameant speed of the door leaf

8. Device according o any ong of the preceding claims, wherein the door drive

inciudes an eleciric molor,

7. Device acoording {o claim 6, whersin the slectric motor is a permanent magnet

ot
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8. A method of operating a it door, comprising the steps of:

- providing an ensrgy store that produces & closing movermernt of a door leaf of the
Y door when an electrical energy supply © & door drive coupled o the Bt door
falls;

a closing movement of the doar leaf causing industion of electric energy in the door
drive; and

~ operating & door control by means of the induced electrical ensrgy when the
alectrical energy supply falls.

8. Method according t© claim 8, wherein the door control regulates miovement spesd

of the door leaf,

-

1. Method according claim 8 or §, comprising the further step of activating the dogr

control in response fo & predetermined activation speed of the door leaf,

11 Method acoording to any one of daims 8 o 10, whersin the regulation of the
movement speed of the door leal causss braking of an gocelsrated closing moverment of

the door leaf.

12, Method according to any one of claims 8 fo 11, wherein the door contred causss
regulation of the movement speed o be greater than or sgual o a predeiermined

minirmum movement spead to mainiain operation of the doar control,

13 Lift door with a device for preventing ecess speed of a door leaf according o any

one of olaims 10 7.

INVENTIO AG
WATERMARK INTELLECTUAL PROPERTY PTY LTD

PAO4RALND
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