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(67)  The present invention relates to a storage sys-
tem, comprising at least one cabinet (2), that is movable
and in particular rollable with respect to a support surface
(3), provided with a drive mechanism (6) that extends via
a transmission between a first engagement point (7) for
receiving a driving force or torque, to a second engage-
ment point (8) for exerting a driving force or torque on

Fig. 2

STORAGE SYSTEM WITH MECHANICAL SAFETY PROVISION

the surface, whereinthe cabinetis provided with anemer-
gency braking facility (11), with at least one activating
member (12), which emergency braking facility (11) is
adapted to stop the cabinet to a standstill with a limited
braking torque or with a limited braking force when the
activating member is enabled.
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Description

[0001] The presentinvention 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 ex-
tend 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 be-
tween two adjacent cabinets. Especially the latter, chang-
ing the aisle width and position, is a beneficial property
of this type of storage system. However, this aspect also
requires safe operation of the system, and in particular
means to prevent persons or objects to get stuck in be-
tween 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
WO09802063. 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 forinstance com-
prise a gearfor manual driving or an electric drive system,
an abrupt blocking may cause damage. It is therefore
known to protect these driving means against the activa-
tion of the driving means, for instance by means of a slip
clutch (also referred to as slip coupling or slipper cou-
pling).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, itis 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
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the operation to such systems that are manually operated
and driven. Itis 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 for supporting
shelving or rack or cabinet, that is movable and in par-
ticular rollable with respect to a support surface, provided
with a drive mechanism that extends via a transmission
between at least a first engagement point for receiving a
driving force or torque, to at least a second engagement
point for exerting a driving force or torque on the surface,
wherein the cabinet is provided with an emergency brak-
ing facility, with at least one activating member, which
emergency braking facility is adapted to stop the cabinet
to a standstill with a limited braking torque or with a limited
braking force when the activating member is enabled.
[0006] In general, the at least one cabinet according
to the invention is oblong, and it extends in a length di-
rection, while it is movable in a width direction, perpen-
dicular to said length direction. In the remainder of this
application, 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. Storage
systems of the kind described here may be equiped with
amanual operating element, such as a wheel or a handle
at the first engagement point for manually driving the
shelving unit driving wheel for manually driving the sys-
tem, and the transmission at the height of the first en-
gaging point may comprise a chain or a gear transmis-
sion. A manual drive system like this may comprise for
instance a reduction gearbox, located between the block-
ing 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 sys-
tem is known in the art and makes it easier and lighter
for an operating person to move a cabinet.

[0008] In particular, the invention also relates to a de-
vice 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 ac-
cording to the invention however, the emergency braking
facility is adapted to block the drive mechanism at a block-
ing point located between the first and the second en-
gagement point, wherein a force or torque limiter, such
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as a slip clutch, is present between the blocking point
and the second engagement point.

[0011] Such torque or force limiter has the benefit that
unlike a torsion absorbing coupling member thatis wound
up during braking as disclosed in US2007252491A1, it
is an elementthat does not limitthe number of turns which
can be made at the second engaging point once the
emergency brake is activated. In other words, the emer-
gency braking facility according to the invention is adapt-
ed to stop the cabinet to a standstill with a limited braking
torque or with a limited 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 coupling 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 direction, which is not safe and there-
fore 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
thereof is completely blocked and the slip clutch is 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
longerthan 1,5 centimeters, preferably longer than 2 cen-
timeters, and by further preference longer than 5 centim-
eters and up to 10 centimeters.

[0013] Inafurtherembodiment, the force or torque lim-
iter has an adjustable value for the force or torque to
which itis limited. This adjustable value can be set during
use or prior to use, and a threshold value may be deter-
mined by a set or measured weight of the shelving unit
and/or a load thereof.

[0014] Inapreferred embodiment, the activating mem-
ber comprises a pressure sensor connected to the cab-
inet, 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 afurther preferred embodiment, the cabinetis provided
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 mem-
ber is activated on their respective side. The two activat-
ing members may thus act on the same transmission,
blocking an opposite direction of rotation.

[0015] To unlock a blocked system according to the
invention, the emergency braking facility may be adapted
to anchor the drive mechanism as long as it is not driven
in 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 block-
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age 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 thatenabled 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 em-
bedded in the support surface and thus have a fixed lo-
cation with respect to said surface. The chain may form
acommon rail shared by multiple parallel cabinets. Unlike
embodiments wherein cabinets engage their support sur-
face with wheels, the coupling of a cabinet that engages
such chain with a gear wheel, allows no slip in that cou-
pling. In an aspect, the present invention thus relates to
a system wherein the second engaging point comprises
aslip-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 shelving units that are movable
relative to the support surface and in particular rollable,
wherein the shelving units 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 ac-
cording to the invention; and

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

[0019] Figure 1 shows a schematic overview of a stor-
age 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 direc-
tion W, perpendicular to the length direction with respect
to a support surface 3. In particular, the cabinets 2 are
rollable and thereto provided with wheels (5, shown in
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 ortorque,
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 that is 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 ac-
cordingtothe invention. The figure shows rails 4 on which
acabinet 2 is movable with wheels 5, wherein the cabinet
2 is provided with an emergency braking facility, com-
prising two activating members 12, each formed by a
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plinth 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
emergency braking facility is adapted to block the drive
mechanism 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 engage-
ment 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 mech-
anism 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
object when being moved in direction X), the leftmost
cam 15 is moved in the direction A. It then forces a slider
17 to move upward in a direction B. The slider 17 in its
turn tilts alever 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 shaft 21. The
shaft 21 is 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 torotate and the cabinet 2 to move when the emer-
gency brake systemis enabled because one of the plinths
12 is forced inwardly, as long as the momentum of the
cabinet 2 causes aforce or torque to exceed a set thresh-
old value. A driving force atthe second engagement point
7 is directly blocked and cannot accelerate 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 mecha-
nism from figure 3 inits engaged position, due to following
the sequence of movements A, B, C, D described in re-
lation to figure 3. The pin 23 is positioned in between
teeth of gear 22 and therewith locks the gear 22, which
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in its turn also locks the lever 18. In order to release the
gear 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 against a direction Y. If this is done when the
plinth 12 is 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, comprising a mobile base for sup-
porting at least one shelving or rack or cabinet, that
is:

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

- a drive mechanism that extends via a trans-
mission between

= at least a first engagement point for re-
ceiving a driving force or torque, to

= atleast a second engagement point for
exerting a driving force or torque on the sur-
face,

wherein the cabinet is provided with:

- an emergency braking facility, with at least:

o one activating member, which emergency
braking facility is

= adapted to stop the cabinet to a standstill with
a limited braking torque or with a limited braking
force when the activating member is enabled,
wherein the emergency braking facility is adapt-
ed to block the drive mechanism at a blocking
point located between the first and the second
engagement point, wherein aforce or torque lim-
iter, such as a slip clutch, is present between
the blocking point and the second engagement
point.

2. System 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 shelving unit and/or a load thereof.

3. System according to any of the preceding claims,
wherein the activating member comprises a pres-
sure sensor connected to the cabinet, for instance
formed by or coupled to a plinth of said cabinet, com-
prising a cam or hook, adapted to engage in an en-
abled position on a slot, recess or teeth, arranged
on or coupled to the transmission, for forming a
blocking.
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System according to any of the preceding claims,
wherein the cabinet is provided with at least two ac-
tivating members, arranged on either side in width
direction of the cabinet, each adapted to block the
drive of the cabinet when the activating memberis %
activated on their respective side.

System according to any of the preceding claims,
wherein the emergency braking facility is adapted to
anchor the drive mechanismaslong asitisnotdriven 70
in an opposite direction to the direction in which it
was blocked.

System according to any of the preceding claims,
wherein a reduction gearbox is located between the 75
blocking point and the first engagement point, for
reducing the number of revolutions of a drive move-
ment from the first engagement point to the blocking
point.

20
System according to any of the preceding claims,
wherein a manual operating element is present at
the first engagement point, for manually driving the
shelving unit.

25
System according to any of the preceding claims,
wherein the second engagement point comprises a
slip-less coupling such as a gear wheel adapted to
engage on a chain arranged in or on the support
surface. 30

System according to any of the preceding claims,
comprising a plurality of shelving units that are mov-
able relative to the support surface and in particular
rollable, wherein the shelving units are movable over 35
a common rail system.
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