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(54)  Shelving unit

(57)  Ashelving unit (2) includes a plurality of shelves
(18), a support structure (6,8) for the shelves and one or
more feet (10) that are engageable with a floor surface.
Atleastone of the feet (10) is suspended by a suspension
mechanism (24) that permits movement of the suspend-
ed foot relative to the support structure, said suspension
mechanism including a resilient element (38) and an in-
dicator means (32) connected to the suspended foot (10)
for movement therewith relative to the support structure
(8) to provide an indication of the load carried by the
shelving unit.
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Description

[0001] The presentinvention relates to a shelving unit,
for example for supermarket shelving.

[0002] Standard supermarket shelving generally has
a maximum safe working load (SWL) guideline, which
relates to the maximum load that can be safely supported
by the shelves. However, in practice it can be difficult to
ascertain whether the weight of goods loaded onto the
shelves exceeds the SWL guideline. Often, this is simply
a matter of guesswork. As a result, the shelves may be
accidentally over-loaded leading to risk of a collapse, or
the shelves may be under-loaded to avoid the risk of over-
loading, leading to under-use of their storage capacity.
[0003] Itis anobject of the presentinvention to provide
a shelving unit that mitigates at least some of the afore-
said disadvantages.

[0004] According to the present invention there is pro-
vided a shelving unit including a plurality of shelves, a
support structure for the shelves and one or more feet
that are engageable with a floor surface, at least one of
the feet being suspended by a suspension mechanism
that permits movement of the suspended foot relative to
the support structure, said suspension mechanism in-
cluding a resilient element and an indicator means con-
nected to the suspended foot for movement therewith
relative to the support structure to provide an indication
of the load carried by the shelving unit.

[0005] The indicator means allows a user to see easily
whatload is carried by the shelving unit and thus avoiding
over-loading the shelves with goods. Under-use of the
storage capacity of the shelving unit can also be avoided
by allowing the user to stack goods on the shelves until
the SWL limit is reached. Safe and economical use of
the shelving unit is thus assured.

[0006] In a preferred example, the suspension mech-
anism is constructed and arranged such that the resilient
element is deformed in response to the weight of the
shelving unit and any goods supported by the shelving
unit. The resilient element may for example be construct-
ed and arranged to carry a compressive load. For exam-
ple, the resilient member may comprise one or more hel-
ical springs. Belleville washers (discs springs) may be
used for increased loading ranges

[0007] In a preferred example, the suspended foot is
connected to the indicator means, which is constructed
and arranged to transmit loads to the support structure
via the resilient element.

[0008] The shelving unit preferably includes indicator
markings adjacent the indicator element to indicate the
load carried by the shelving unit. This allows the user to
see easily the load carried by the shelving unit. Different
kinds of marking may be used, including quantitative
markings that provide an indication of the amount of load
carried by the shelving unit, or simple graphical marking
that indicate safe or excessive loads.

[0009] The shelving unit may include an adjusting
mechanism for adjusting the position of the suspended
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foot relative to the indicator element, to allow for levelling
on uneven floor surfaces.

[0010] In a preferred example, the shelving unit in-
cludes at least one compression spring, a connecting
element connecting an upper end of the spring to the
support structure and an indicator device connected to
a lower end of the spring, wherein the suspended foot is
connected to the indicator element for movement there-
with relative to the support structure according to the load
carried by the support structure.

[0011] The suspension mechanism preferably in-
cludes a matched pair of compression springs.

[0012] The indicator element may be constructed and
arranged for sliding movement along a support element.
[0013] Preferably, the support element extends
through the compression spring.

[0014] The suspension mechanism is preferably
housed within a leg element of the support structure.
[0015] Theindicatorelementmayinclude a pointerthat
is visible through an aperture or window in the support
structure.

[0016] In an embodiment, the indicator means is
mounted for pivoting movement in response to move-
ment of the suspended foot. Advantageously, the indica-
tor means comprises a pivoting arm having an indicator
element at one end thereof that moves in response to
movement of the suspended foot, the indicator means
being constructed and arranged such that the movement
of the indicator element is greater than the movement of
the suspended foot. Preferably, the indicator means is
connected to a suspended foot located adjacent a first
side of the shelving unit, and the indicator element is
located adjacent a second side of the shelving unit re-
mote from said first side.

[0017] This embodiment provides a number of advan-
tages. For example, the pivoting movement of indicator
means may be arranged to amplify the movement of the
suspended foot so that the indicated load can be read
more easily. The indicator means can be connected to a
rear foot while the indicator element is located adjacent
a front side of the shelving unit where it can be seen more
easily. In this case it may be unnecessary to suspend all
the feet of the shelving unit.

[0018] Advantageously, the indicator means is con-
structed and arranged to provide an indication of the load
carried by the shelving unit, when the load is in the range
500kg — 1500kg for a single —sided shelving unit, or
1000kg — 3000kg for a double—sided shelving unit.
[0019] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying drawings, in which:

Figure 1is anisometric view of a supermarket shelv-
ing unit according to a first embodiment of the inven-
tion;

Figure 2 is an isometric view of part of the shelving
unit at an enlarged scale;
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Figure 3 is a front elevation of the shelving unit;
Figure 4 is a side elevation of the shelving unit;

Figure 5 is a partially exploded isometric view of the
shelving unit;

Figure 6 is anisometric view of a support leg, forming
part of the base of the shelving unit;

Figure 7 is an end elevation of the support leg;

Figure 8 is a sectional view of the support leg, taken
on line A-A of Figure 7;

Figure 9 is a sectional view on line A-A, showing a
support foot mechanism of the support leg at an en-
larged scale;

Figure 10is an exploded isometric view showing part
of the support leg;

Figures 11-17 illustrate various alternative indicator
markings provided on an end of the support leg;

Figure 18 shows part of the indicator markings of
Figure 15 at an enlarged scale;

Figure 19 is a sectional view of a support leg that
forms part of a shelving unit according to a second
embodiment of the invention, the support leg being
shown in an unloaded configuration, and

Figure 20 is a sectional view showing the support
leg of figure 19 in loaded configuration.

[0020] Figures 1-5illustrate a double-sided supermar-
ket shelving unit 2 (or "gondola"). The shelving unit 2
includes a pair of support frame members 4 which are
located at opposite ends of the shelving unit, each sup-
port frame member 4 including an upright support ele-
ment 6 and a pair of support legs 8 that extend horizon-
tally from the lower end of the upright support element 6
to form a stable base. A plurality of feet 10 protrude down-
wards from the lower edge of the supportlegs 8 to engage
a floor surface. The upright support elements 6 are inter-
connected by a pair of back panels 12 to form a rigid
structure.

[0021] As shown in Figure 2, the front and rear edges
of the upright support element 6 are provided with a set
of slots 14, which are engageable by hook formations
provided on each of a set of shelf support brackets 16.
These hook and slot arrangements are entirely conven-
tional and will not be described in detail. The brackets 16
support a set of shelves 18. In this example, shelves 18
are provided on both sides of the shelving unit 2. It should
be understood that the invention is also applicable to
shelving units having shelves on only one side of the unit.
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[0022] Figures 6-10 show one of the support legs 8 in
more detail. The leg 8 comprises a hollow rectangular
section tube 20, which is closed at both ends by end
plates 22. At each end of the leg 8 a foot suspension
mechanism 24 is provided, which is housed within the
tube 20. The foot suspension mechanism 24 includes a
pair of cylindrical rods 26 which extend upwards from the
lower edge of the tube 20. The lower ends of the rods 26
extend through holes in the bottom wall of the tube 20
and are welded to alower connecting plate 28. The upper
ends of the rods 26 are welded to an upper connecting
plate 30, which holds the rods in a parallel configuration.
[0023] Anindicator plate 32 is mounted for vertical slid-
ing movement up and down the rods 26. The indicator
plate 32 includes a pointer element 34 that extends hor-
izontally through a vertical slot 36 in the adjacent end
plate 22. Two heavy duty compression springs 38 are
mounted on the rods 26 for compression between the
upper connection plate 30 and the indicator plate 32.
[0024] The foot 10 includes a threaded shaft 40 that
extends through plain holes in the lower connecting plate
28 and the lower wall of the leg tube 20, and is received
in a threaded hole in the indicator plate 32. The screw-
threaded engagement between the shaft 40 and the in-
dicator plate 32 allows the vertical position of the foot 10
to be adjusted relative to the leg for levelling purposes.
[0025] In use, the weight of the shelving unit 2 and any
goods supported by the shelves 18 is transferred to the
feet 10 via the rods 26, the upper connecting plate 30,
the springs 38 and the indicator plate 32. The springs 38
are therefore held in compression by the weight of the
shelving unit 2 and the supported goods. The springs 38
are selected so that when the shelving unit 2 is empty,
the pointer 34 is positioned at the lower end of the slot
36 and when the weight of goods supported by the shelv-
ing unit 2 is equal to the SWL of the shelving unit, the
pointer 34 is positioned at the upper end of the slot 36.
The weight of goods supported by the shelving unit 2 can
therefore be assessed by viewing the position of the
pointer 34 within the slot 36.

[0026] Preferably, one or more weight indicator mark-
ings 42 are provided on the end plate 22 adjacent the
slot 36. These indicator markings 42 may take various
different forms, as illustrated in Figures 11-18. The indi-
cator markings 42 may for example consist of a set of
red, yellow and green colour bars representing respec-
tively fully loaded, part loaded and unloaded conditions
(Figure 11), colour bars with indicated weight values (Fig-
ure 12), simple numeric weight values (Figure 13), nu-
meric weight values with scale markings (Figure 14),
symbolic graphical markings (Figures 15 and 16), or "ze-
ro", "half" and "max" values (Figure 17). The weight car-
ried by the shelving unit 2 can be assessed by noting the
position of the pointer 34 against the markings 42 (Figure
18).

[0027] Figures 19 and 20 are sectional views of a sup-
port leg 8 that forms part of a shelving unit according to
a second embodiment of the invention, the support leg
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being shown in an unloaded configuration in figure 19
and in a loaded configuration in figure 20.

[0028] The leg 8 comprises a hollow rectangular sec-
tion tube 20, which is closed at both ends by end plates
22. At one end of the leg 8 (for example the rear end) a
foot suspension mechanism 24 is provided, which is
housed within the tube 20. Except as described below,
the foot suspension mechanism 24 is similar to that
shown in figure 9. At the opposite end of the leg 8 (for
example the front end), a non-suspended foot 10ais pro-
vided. This may be either a fixed foot or a foot that can
be adjusted, for example by rotating a screw, in order to
level the shelving unit.

[0029] The foot suspension mechanism 24 is similar
in most respects to that shown in figure 9, and includes
a set of springs 38 and an indicator plate 32 thatis mount-
ed for vertical sliding movement up and down the guide
rods 26. In this case, the indicator plate 32 is connected
via a vertically sliding traveller 50 to a first end of an in-
dicator arm 52, which is mounted for pivoting movement
about a pivot point 54. The indicator arm extends for-
wards through the leg 8 to a second end 56 that passes
through a vertical slot 58 in the front wall 22 of the leg.
The second end 56 of the arm serves as an indicator
element, which indicates the load supported by the sus-
pended leg 10. Preferably, one or more weight indicator
markings are provided on the end plate 22 adjacent the
slot 58. These indicator markings may take various dif-
ferent forms, as illustrated in Figures 11-18.

[0030] Inthe example shown in figures 19 and 20, the
pivot point 54 is located between the rear and front feet
10, 10a but is much closer to the rear foot 10 than the
front foot 10a. The indicator arm 52 therefore amplifies
the movement of the foot 10, a small movement of the
foot 10 causing a much larger movement of the indicator
element 56 at the opposite end of the arm. In this exam-
ple, a 5mm deflection at the rear of the arm 52 causes a
68mm deflection at the front end of the arm. This makes
the load indicator more sensitive and makes it much eas-
ier for a user to see the indicated load. It will be appreci-
ated however that the pivot point 54 could be located
elsewhere: for example nearer the centre of the leg or
on the opposite side of the rear foot 10.

[0031] Various modifications of the apparatus de-
scribed herein are of course possible. For example, a
suspension mechanism may be provided for all of the
feet or only some of the feet. Preferably, a suspension
mechanism is provided for all of the feet so that the shelv-
ing unit does not tilt as the load carried by the shelves
changes. The springs 38 may also be pre-stressed so
that no movement of the pointer 34 takes place until the
load carried by the shelving unit 2 exceeds a predeter-
mined minimum value. The indicator mechanism may
also take various different forms. For example, it may
include one or more markings that are visible through a
window in the end plate 22. The shelving unit may be
single-sided or double-sided and it may be designed for
use in a supermarket or other retail establishment, or in
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any other commercial or domestic situation.

Claims

1. Ashelving unitincluding a plurality of shelves, a sup-
port structure for the shelves and one or more feet
that are engageable with a floor surface, at least one
of the feet being suspended by a suspension mech-
anism that permits movement of the suspended foot
relative to the support structure, said suspension
mechanism including a resilient element and an in-
dicator means connected to the suspended foot for
movement therewith relative to the support structure
to provide an indication of the load carried by the
shelving unit.

2. A shelving unit according to claim 1, in which the
suspension mechanismis constructed and arranged
such that the resilient element is deformed in re-
sponse to the weight of the shelving unit and any
goods supported by the shelving unit.

3. A shelving unit according to claim 1 or claim 2, in
which the resilient element is constructed and ar-
ranged to carry a compressive load.

4. Ashelving unitaccording to any one of the preceding
claims in which the suspended foot is connected to
the indicator means, which is constructed and ar-
ranged to transmit loads to the support structure via
the resilient element.

5. Ashelving unitaccording to any one of the preceding
claims, including indicator markings adjacent the in-
dicator element to indicate the load carried by the
shelving unit.

6. Ashelvingunitaccording to any one of the preceding
claims, including an adjusting mechanism for adjust-
ing the position of the suspended foot relative to the
indicator element.

7. Ashelving unitaccording to any one of the preceding
claims including at least one compression spring, a
connecting element connecting an upper end of the
spring to the support structure and an indicator de-
vice connected to a lower end of the spring, wherein
the suspended foot is connected to the indicator el-
ement for movement therewith relative to the support
structure, according to the load carried by the sup-
port structure.

8. A shelving unit according to claim 7, in which the
suspension mechanism includes a matched pair of

compression springs.

9. A shelving unit according to claim 7 or claim 8, in
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which the indicator element is constructed and ar-
ranged for sliding movement along a support ele-
ment.

A shelving unit according to claim 9, in which the
support element extends through the compression

spring.

A shelving unit according to any one of claims 7-10
in which the suspension mechanism is housed within
a leg element of the support structure.

A shelving unit according to any one of claims 7-11,
in which the indicator element includes a pointer that
is visible through an aperture or window in the sup-
port structure.

A shelving unit according to any one of the preceding
claims, in which the indicator means is mounted for
pivoting movement in response to movement of the
suspended foot.

A shelving unit according to claim 13, in which the
indicator means comprises a pivoting arm having an
indicator element at one end thereof that moves in
response to movement of the suspended foot, the
indicator means being constructed and arranged
such that the movement of the indicator element is
greater than the movement of the suspended foot.

A shelving unit according to claim 14, in which the
indicator means is connected to a suspended foot
located adjacent a first side of the shelving unit, and
the indicator element is located adjacent a second
side of the shelving unit remote from said first side.

A shelving unit according to any one of the preceding
claims, wherein the indicator means is constructed
and arranged to provide an indication of the load
carried by the shelving unit, when the load is in the
range 500kg— 1500kg for a single —sided shelving
unit, or 1000kg— 3000kg for a double—sided shelv-
ing unit.
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