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Description

[0001] The present invention relates to a storage sys-
tem, in particular a storage system for archives, books or
art storage, and more specific for the aforementioned
purposes at an industrial scale, although other purposes
are not excluded. A system of this type is for instance
known from the European patent publication EP3970562
of the same applicant. In general, systems of this kind
comprise a plurality of cabinets or shelving units that
extend parallel to each other in a longitudinal direction
and are each movable in a width direction, transverse to
the longitudinal direction. This way, the position of each of
the cabinets can be varied, or the interspace between two
adjacent cabinets, or an aisle width and position between
two adjacent cabinets. Especially the latter, changing the
aisle width and position, is a beneficial property of this
type of storage system. However, this aspect also re-
quires safe operation of the system, and in particular
means to prevent persons or objects to get stuck in
between adjacent cabinets.

[0002] It is known to provide systems like this with a
safety provision. Such provision may comprise an emer-
gency braking facility, an activating member, which emer-
gency braking facility is adapted to stop the cabinet to a
standstill when the activating member is enabled. The
emergency braking facilities according to the prior art
have in common that they directly block the movement of
the cabinet. Examples are US Patent application
US2004035811 or international patent application
W09802063. Although this is safe in the sense of limiting
the distance the cabinet moves when an unsafe or dan-
gerous situation is detected, to the means causing the
driving force of such cabinet, which may for instance
comprise a gear for manual driving or an electric drive
system, an abrupt blocking may cause damage. It is
therefore known to protect these driving means against
the activation of the driving means, forinstance by means
of a slip clutch (also referred to as slip coupling or slipper
coupling).Another disadvantage of an abrupt stop is that
there is a risk of tilting of the cabinet and/or contents
falling out of the shelving. This may cause harm to a
person in the aisle and of course damage the cabinet
and/or its contents.

[0003] US patent publication US2007252491A1 de-
scribes a solution wherein the kinetic energy of a moving
cabinet is assimilated by a torsion absorbing coupling
member, wherein a rubber disk sandwiched between two
metal discs is applied for coming under a torsional stress
during a brake. Although the publication states that en-
ergy is dissipated this way, it is in fact stored in the rubber
part when that is wound up. The amount of rotation that is
allowed between the metal discs is highly limited by the
amount of torsion the rubber disc can store.

[0004] Itis therefore a goal of the present invention to
take away the disadvantages of the prior art and/or to
propose a useful alternative to the prior art. In particular, it
is a goal of the present invention to improve safety of the
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operation to such systems that are manually operated
and driven. ltis a goal of the present invention to improve
safety of the operation of such system.

[0005] The invention thereto proposes a storage sys-
tem, comprising at least one a mobile base supporting a
cabinet, that is movable and in particular rollable with
respect to a support surface, provided with a drive me-
chanism that extends via a transmission between at least
a first engagement point for receiving a driving force or
torque, to atleasta second engagement point for exerting
a driving force or torque on the surface, wherein the
cabinet is provided with an emergency braking facility,
with at least one activating member, which emergency
braking facility is adapted to stop the cabinet to a stand-
still with a limited braking torque or with a limited braking
force when the activating member is enabled.

[0006] Ingeneral, the at least one cabinet according to
the invention is oblong, and it extends in a length direc-
tion, while itis movable in a width direction, perpendicular
to said length direction. In the remainder of this applica-
tion, where a cabinet is mentioned, the terms shelving or
rack implicitly meant too.

[0007] Inits general form, the system according to the
invention directly blocks a driving force exerted at the first
engaging point. In those cases where the system is
manually driven, this implies that a person moving the
cabinet can no longer exert a driving force, that is: in the
direction wherein he or she was driving a cabinet. Sto-
rage systems of the kind described here may be
equipped with a manual operating element, such as a
wheel or a handle at the first engagement point for
manually driving the cabinet driving wheel for manually
driving the system, and the transmission at the height of
the first engaging point may comprise a chain or a gear
transmission. A manual drive system like this may com-
prise for instance a reduction gearbox, located between
the blocking point and the first engagement point, for
reducing the number of revolutions of a drive movement
from the first engagement point to the blocking point.
Such drive system is known in the art and makes it easier
and lighter for an operating person to move a cabinet.

[0008] The invention relates to a system according to
claim 1.
[0009] To protect the operator of such systems, a slip

clutch may be applied here too, to avoid injuries when the
driving wheel is suddenly blocked. In a case wherein a
powered machine force is used to drive the system,
further features of the invention may protect the drive
system from damage from being blocked. According to
the prior art, a slip clutch may be used for this purpose, but
more advanced solutions integrated in the control of the
system are thinkable too. Such solutions may for in-
stance comprise an over-current detection.

[0010] According to an embodiment of the system
according to the invention however, the emergency brak-
ing facility is adapted to block the drive mechanism at a
blocking point located between the first and the second
engagement point, wherein a force or torque limiter, such
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as aslip clutch, is present between the blocking pointand
the second engagement point.

[0011] Such torque or force limiter has the benefit that
unlike a torsion absorbing coupling member that is
wound up during braking as disclosed in
US2007252491A1, it is an element that does not limit
the number of turns which can be made at the second
engaging pointonce the emergency brake is activated. In
other words, the emergency braking facility according to
the invention is adapted to stop the cabinet to a standstill
with a limited braking torque or with alimited braking force
when the activating member is enabled, wherein this
braking torque or force is essentially continuous during
the braking path. When using a torsion absorbing cou-
pling member, this force increases during braking, and
since the energy is stored in the rubber disc, once
stopped, the cabinet will tend to move in opposite direc-
tion, which is not safe and therefore not desired.

[0012] Contrary to the prior art, according to the inven-
tion the slip clutch is not used to set a maximum to the
driving force on the drive mechanism or more in particular
to the driving force on the transmission thereof. Instead,
the drive mechanism and in particular the transmission
thereofis completely blocked and the slip clutchis used to
set maximum value to a braking power. In other words,
the invention allows a certain distance significantly larger
than zero to form a braking path for a cabinet. The system
according to the invention may be dimensioned, adapted
or configured such that a braking path of a cabinet is
longer than 1,5 centimeters, preferably longer than 2
centimeters, and by further preference longer than 5
centimeters and up to 10 centimeters.

[0013] In a further embodiment, the force or torque
limiter has an adjustable value for the force or torque
to which it is limited. This adjustable value can be set
during use or prior to use, and a threshold value may be
determined by a set or measured weight of the cabinet
and/or a load thereof.

[0014] Ina preferred embodiment, the activating mem-
ber comprises a pressure sensor connected to the cabi-
net, for instance formed by or coupled to a plinth of said
cabinet, comprising a cam or hook, adapted to engage in
an enabled position on a slot, recess or teeth, arranged
on or coupled to the transmission, for forming a blocking.
In a further preferred embodiment, the cabinet is pro-
vided with at least two activating members, arranged on
either side in width direction of the cabinet, each adapted
to block the driving of the cabinet when the activating
member is activated on their respective side. The two
activating members may thus act on the same transmis-
sion, blocking an opposite direction of rotation.

[0015] To unlock a blocked system according to the
invention, the emergency braking facility may be adapted
toanchorthe drive mechanism aslong asitis notdrivenin
an opposite direction to the direction in which it was
blocked. Such provision ensures that an operator who
has encountered a higher driving force is cannot simply
continue to drive the system once the cause of the
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blockage that touched the emergency brake is removed
and has to verify that the cause of the blocking is solved.
This is also beneficial for a person that enabled the
emergency braking system, who is then not directly hit
again by the cabinet, after having stepped away from it.
[0016] The second engagement point may comprise a
gear wheel adapted to engage on a chain arranged in or
on the support surface. The chain may preferably be
embedded in the support surface and thus have a fixed
location with respect to said surface. The chain may form
acommon rail shared by multiple parallel cabinets. Unlike
embodiments wherein cabinets engage their support
surface with wheels, the coupling of a cabinet that en-
gages such chain with a gear wheel, allows no slip in that
coupling. In an aspect, the present invention thus relates
to a system wherein the second engaging point com-
prises a slip-less coupling such as a coupling comprising
a chain and a gear.

[0017] The present invention also relates to a system
comprising a plurality of cabinets that are movable re-
lative to the support surface and in particular rollable,
wherein the cabinets are movable over a common rail
system.

[0018] The invention will now be elucidated with refer-
ence to the following figures. Herein:

- Figure 1 shows a schematic overview of a system
according to the invention;

- Figure 2 shows a schematic overview of an emer-
gency braking facility according to the invention;

- Figure 3 shows an emergency brake mechanism
according to the invention; and

- Figure 4 shows an emergency brake mechanism
according to the invention.

[0019] Figure 1 shows a schematic overview of a sto-
rage system 1 according to the invention. The system 1
comprises a number of cabinets 2, that each extend in a
length direction L and are each movable in a width
direction W, perpendicular to the length direction with
respect to a support surface 3. In particular, the cabinets 2
arerollable and thereto provided with wheels (5, shownin
figure 2) that cooperate with a rails 4. The cabinets are
each provided with a drive mechanism (6, also shown in
figure 2) that extends via a transmission between a first
engagement point 7 for receiving a driving force or tor-
que, to a second engagement point mechanism (8, also
shown in figure 2) for exerting a driving force or torque on
the surface 3. The second engaging point 8 engages a
chain 9 thatis embedded in the surface 3. In between two
cabinets 2 an aisle 10 is created, which allows to access
the contents of the cabinets 2.

[0020] Figure 2 shows a schematic overview of an
emergency braking facility 11 of a storage system accord-
ing to the invention. The figure shows rails 4 on which a
cabinet 2 is movable with wheels 5, wherein the cabinet 2
is provided with an emergency braking facility, compris-
ing two activating members 12, each formed by a plinth
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arranged at one side of the cabinet 2 in the width direction
W, which emergency braking facility is adapted to stop
the cabinet 2 to a standstill with a limited braking torque or
with a limited braking force when the activating member
12 in the direction it is moving to is enabled. The emer-
gency braking facility is adapted to block the drive me-
chanism 6 at a blocking point 13 located between the first
7 and the second engagement point 8, wherein a force or
torque limiter, such as a slip clutch 14, is present between
the blocking point 13 and the second engagement point
8.

[0021] Both activating members 12 comprise a pres-
sure sensor 12 connected to the cabinet 2, formed by a
movable plinth 12 of said cabinet, and coupled to a cam
15 or hook, adapted to (indirectly) engage in an enabled
position on teeth of a gear 16 (shown in more detail in
figure 3), arranged on or coupled to the transmission 6,
for forming a blocking.

[0022] Figure 3 shows adetailed view of an emergency
brake mechanism according to the invention. The me-
chanism comprises a plinth 12 ad each side in the width
direction W, extending along the bottom (as a plinth does)
of the cabinet 2 in the length direction L. Each of the
plinths 12 can be pushed in an inward (width W) direction
of the cabinet, and is coupled with a cam 15, that is
pushed inwardly when the plinth is pushed. In this case,
the cams 15 indirectly cooperate with the gear 22. How-
ever, embodiments wherein the cams 15 cooperate di-
rectly with the gear 22 are also thinkable according to the
invention.

[0023] The cams 15 are tapered and when a corre-
sponding plinth 12is pushed (in case of the leftmost plinth
12 because it hits an obstacle such as a person or an
objectwhen being moved in direction X), the leftmostcam
15is moved in the direction A. It then forces a slider 17 to
move upward inadirection B. The slider 17 initsturntiltsa
lever 18 in a direction C about a point of rotation 24 so that
a pin 23 moves in the direction D and blocks the gear 22.
The gear 22 is fixed to a shaft 21 so that blocking the gear
22 results in blocking the shaft21. The shaft21is coupled
to first side of a slip clutch 14. The second side of the slip
clutch 14 is coupled to a further gear 8 by means of shaft
25. Slip clutch 14 allows the gear 8 to rotate and the
cabinet 2 to move when the emergency brake system is
enabled because one of the plinths 12 is forced inwardly,
as long as the momentum of the cabinet 2 causes a force
or torque to exceed a set threshold value. A driving force
atthe second engagement point 7 is directly blocked and
cannotaccelerate or drive the cabinet 2 any longer. When
the momentum of the cabinet causes the torque on shaft
25 to become lower than the threshold value of the slip
clutch 14, the cabinet stops moving.

[0024] Figure 4 shows the emergency brake mechan-
ism from figure 3 in its engaged position, due to following
the sequence of movements A, B, C, D described in
relation to figure 3. The pin 23 is positioned in between
teeth of gear 22 and therewith locks the gear 22, which in
its turn also locks the lever 18. In order to release the gear
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22, a driving force or torque has to be applied on the first
engaging point 7 and then rotates the gear 22 via shaft 21
againstadirection . If this is done when the plinth 12is no
longer forced inwardly, the cabinet 2 can be moved
further in the direction X.

[0025] The above embodiments are examples only
and do not limit the scope of the invention as defined
in the following claims.

Claims

1. Storage system (1), comprising at least a cabinet (2)
and amobile base supporting the atleastone cabinet
(2), that is:

- movable and in particular rollable with respect
to a support surface (3), provided with

- adrive mechanism that extends via a transmis-
sion between:

= at least a first engagement point (7) for
receiving a driving force or torque, to

= at least a second engagement point (8)
for exerting a driving force or torque on the
surface (3),

wherein the cabinet (2) is provided with:
- an emergency braking facility, with atleast:

o one activating member (12), which
emergency braking facility is

= adapted to stop the cabinetto a
standstill with a limited braking tor-
que or with a limited braking force
when the activating member is en-
abled, wherein the emergency
braking facility is adapted to block
the drive mechanism at a blocking
point (13) located between the first
and the second engagement point
(7,8),

characterised in that a force or torque limiter,
such as a slip clutch, is present between the
blocking point (13) and the second engagement
point (8).

2. System (1)according to claim 1, wherein the force or
torque limiter has an adjustable value for the force or
torque to which it is limited, wherein the threshold
value is determined by a set or measured weight of
the cabinet and/or a load thereof.

3. System (1) according to any of the preceding claims,
wherein the activating member comprises a pres-
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sure sensor connected to the cabinet (2), for in-
stance formed by or coupled to a plinth of said
cabinet (2), comprising a cam or hook, adapted to
engage in an enabled position on a slot, recess or
teeth, arranged on or coupled to the transmission, for
forming a blocking.

System (1) according to any of the preceding claims,
wherein the cabinet (2) is provided with at least two
activating members, arranged on either side in width
direction of the cabinet (2), each adapted to block the
drive of the cabinet when the activating member is
activated on their respective side.

System (1) according to any of the preceding claims,
wherein the emergency braking facility is adapted to
anchorthe drive mechanism aslong asitis notdriven
in an opposite direction to the direction in which itwas
blocked.

System (1) according to any of the preceding claims,
wherein a reduction gearbox is located between the
blocking point (13) and the first engagement point
(7), for reducing the number of revolutions of a drive
movement from the first engagement point to the
blocking point (13).

System (1) according to any of the preceding claims,
wherein a manual operating elementis presentatthe
first engagement point (7), for manually driving the
cabinet.

System (1) according to any of the preceding claims,
wherein the second engagement point (8) comprises
a slip-less coupling such as a gear wheel adapted to
engage on a chain arranged in or on the support
surface (3).

System (1) according to any of the preceding claims,
comprising a plurality of cabinets (2) that are mova-
ble relative to the support surface (3) and in particular
rollable, wherein the cabinet s (2) are movable overa
common rail system.

Patentanspriiche

1.

Lagersystem (1), aufweisend zumindest einen
Schrank (2) und einen beweglichen Untersatz, der
den zumindest einen Schrank (2) tragt, wobei dieser
ist:

- Beweglich, und insbesondere rollbar, bezug-
lich einer Trageroberflache (3), versehen mit

- Einem Antriebsmechanismus, der sich Uber
ein Getriebe erstreckt zwischen:

= Zumindest einem ersten Eingriffspunkt
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(7) zum Empfangen einer Antriebskraft
oder eines Antriebsmoments, bis zu

= Zumindest einem zweiten Eingriffspunkt
(8) zum Ausliben einer Antriebskraft oder
eines Antriebsmoments auf die Oberflache

3),
wobei der Schrank (2) versehen ist mit:
- Einer Notbremseinrichtung mit zumindest:

o Einem Aktivierungsglied (12), wobei
die Notbremseinrichtung

= ausgelegt ist, den Schrank bei
Aktivierung des Aktivierungsglieds
unter begrenztem Bremsmoment
oder begrenzter Bremskraft bis
zu einem Stillstand zu stoppen,
wobei die Notbremseinrichtung
ausgelegt ist, den Antriebsmecha-
nismus an einer Blockierstelle (13)
zu blockieren, die zwischen dem
ersten und dem zweiten Eingriffs-
punkt (7, 8) angeordnet ist,

dadurch gekennzeichnet, dass ein Kraft- oder
Momentenbegrenzer wie etwa eine Rutsch-
kupplung zwischen der Blockierstelle (13) und
dem zweiten Eingriffspunkt (8) vorhanden ist.

System (1) gemaR Anspruch 1, wobei der Kraft- oder
Momentenbegrenzer einen fir die Kraft oder das
Moment, auf die er begrenzt ist, einstellbaren Wert
hat, wobei der Schwellwert bestimmt ist durch ein
festgelegtes oder gemessenes Gewicht des
Schranks und/oder eine Last desselben.

System (1) gemaR einem der vorhergehenden An-
spriiche, wobei das Aktivierungsglied einen Druck-
sensor aufweist, der mit dem Schrank (2) verbunden
ist, beispielsweise ausgebildet durch einen oder ver-
bunden mit einem Sockel des Schranks (2), aufwei-
send einen Nocken oder Haken, ausgelegt zum Ein-
griff in einer Aktivierungsposition in einen Schlitz,
eine Aussparung oder Zéhne, angeordnet an oder
gekoppelt mit dem Getriebe, zum Bereitstellen einer
Blockierung.

System (1) gemaf einem der vorhergehenden An-
spruiche, wobei der Schrank (2) mit zumindest zwei
Aktivierungsgliedern versehen ist, angeordnet zu
beiden Seiten in einer Breitenrichtung des Schranks
(2), jeweils ausgelegt, die Fahrt des Schranks zu
blockieren, wenn das Aktivierungsglied an ihrer je-
weiligen Seite aktiviert ist.

System (1) gemaR einem der vorhergehenden An-
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spriiche, wobei die Notbremseinrichtung ausgelegt
ist, den Antriebsmechanismus solange zu veran-
kern, bis er in eine Gegenrichtung zu der Richtung,
in der er blockiert ist, getrieben wird.

6. System (1) gemaR einem der vorhergehenden An-
spruche, wobei zwischen der Blockierstelle (13) und
dem ersten Eingriffspunkt (7) ein Untersetzungsge-
triebe angeordnet ist, um die Anzahl der Drehungen
eines Antriebsmoments von dem ersten Eingriffs-
punkt zu der Blockierstelle (13) zu verringern.

7. System (1) gemaR einem der vorhergehenden An-
spriiche, wobei an dem ersten Eingriffspunkt (7) ein
Handhabeelement vorhanden ist, um den Schrank
manuell anzutreiben.

8. System (1) gemaR einem der vorhergehenden An-
spruche, wobei der zweite Eingriffspunkt (8) eine
schlupffreie Kupplung aufweist wie etwa ein Zahn-
rad, das ausgelegt ist, in eine Kette einzugreifen, die
in oder auf der Trageroberflache (3) angeordnet ist.

9. System (1) gemaR einem der vorhergehenden An-
spriiche, aufweisend eine Mehrzahl von Schranken
(2), die beziglich der Trageroberflache (3) beweg-
lichundinsbesondere rollbar sind, wobei die Schran-
ke (2) auf einem gemeinsamen Schienensystem
beweglich sind.

Revendications

1. Systéme de rangement (1), comprenant une base
mobile supportant au moins une armoire (2), qui est:

-mobile, eten particulier déplagable, par rapport
a une surface de support (3) ; et

- munie dun mécanisme d’entrainement
agenceé via une transmission entre :

= aumoins un premier pointd’engagement
(7) pour recevoir une force ou un couple
d’entrainement, et

= au moins un deuxiéme point d’engage-
ment (8) pour exercer une force ou un cou-
ple d’entrainement sur la surface (3),

dans lequel I'armoire (2) est munie :

- d’un dispositif de freinage d’urgence, avec au
moins :

= un élément d’activation (12), lequel dis-
positif de freinage d’urgence est

o agencé pour arréter 'armoire jusqu’a
I'arrétavecun couple defreinage limité,
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ou avec une force de freinage limitée,
lorsque I'élément d’activation est ac-
tivé, dans lequel le dispositif de frei-
nage d’'urgence est agencé pour blo-
quer le mécanisme d’entrainement au
niveau d’un point de blocage (13) situé
entre les premier et deuxiéme points
d’engagement (7, 8), et dans lequel un
limiteur de force ou de couple, tel qu’un
embrayage a glissement, est agencé
entre le point de blocage (13) et le
deuxiéme point d’engagement (8).

Systéme (1) selon la revendication 1, dans lequel le
limiteur de force ou de couple est agencé pour
pouvoir régler la valeur de la force ou du couple
auquel il est limité, et dans lequel la valeur de seuil
est déterminée par les poids définis, ou mesurés, de
I'armoire et/ou d’'une charge dans celle-ci.

Systéme (1) selon I'une quelconque des revendica-
tions précédentes, danslequel I'élément d’activation
comprend un capteur de pression connecté a l'ar-
moire (2), par exemple formé par, ou couplé a, une
plinthe de ladite armoire (2), comprenant une came
ou un crochet agencé pour s’engager dans une
position activée sur une fente, un évidement ou
des dents agencés sur, ou couplés 3, la transmission
pour former un blocage.

Systéme (1) selon I'une quelconque des revendica-
tions précédentes, dans lequel I'armoire (2) est pour-
vue d’au moins deux éléments d’activation agencés
de chaque cété de I'armoire (2) dans le sens de sa
largeur, chacun étant agencé pour bloquer I'entrai-
nement de I'armoire lorsque I'élément d’activation
est activé sur son coté respectif.

Systéme (1) selon I'une quelconque des revendica-
tions précédentes, dans lequel le dispositif de frei-
nage d’'urgence est agencé pour fixer le mécanisme
d’entrainement tant qu’il n’est pas entrainé dans une
direction opposée a la direction dans laquelle il a été
bloqué.

Systéme (1) selon I'une quelconque des revendica-
tions précédentes, dans lequel un réducteur est
agenceé entre le point de blocage (13) et le premier
point d’engagement (7), pour réduire le nombre de
tours d’'un mouvement d’entrainement du premier
point d’'engagement au point de blocage (13).

Systéme (1) selon I'une quelconque des revendica-
tions précédentes, dans lequel un élément de
commande manuelle est agencé au premier point
d’engagement (7), pour entrainer manuellementl’ar-
moire.
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Systéme (1) selon I'une quelconque des revendica-
tions précédentes, dans lequel le deuxiéme point
d’engagement (8) comprend un couplage sans glis-
sement tel qu’une roue dentée adaptée pour s’en-
gager sur une chaine disposée dans, ou sur, la
surface de support (3).

Systéme (1) selon I'une quelconque des revendica-
tions précédentes, comprenant une pluralité d’ar-
moires (2) pouvant étre mobiles, et en particulier
déplagables, par rapport a la surface de support
(3), les armoires (2) étant mobiles sur un systéme
de rail commun.
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