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Load cell lift-off protection device

The invention relates to a device for securing that the connection between a
load and a load cell is ensured even under adverse operational conditions with

negative loads on a load cell.

The invention relates more specifically to installations where load cells are
used for weighing on silos, mixing machinery etc. and where there is a risk of
the weighed installation accidentally being tilted or falling over.

These situations are found when the weighed installation is hit by a vehicle, or
because of strong winds or earthquakes.

Apart from the obvious risk to personnel, there is also the risk of high costs
when a weighed installation is tilted and falling to the ground.

Figure 1 show a commonly used way of securing a weighing installation against
tilting where 1 is the load cell, 2 is a concrete surface, 3 is a load introducing
part and 4 is a part of the structure of the weighed installation. The two bolts
5, which are fastened in the concrete surface 2 are passing through two holes
6 in the beam 7, which is welded to the structure member 4. The nuts 8 are
securing that the weighed installation cannot be lifted off the load cell 1. The
accuracy of this commonly used weighing solution is totally dependent on that
the beam 7 is not in contact with the bolts 5 nor the nuts 8. These conditions
are often violated in practice by the installation of the weighing system and
later in use. Besides this obvious problem, this solution with the rather long
bolts, is not stable with strong horizontal forces, which for example are seen
during earthquakes.

Another common solution is to secure the weighed installation by one or more
bolts mounted in the upper surface of the load cell, but this solution will
invariably introduce parasitic forces into the load cell, lowering the accuracy.

It is the object of the invention to provide a weighed installation which can
operate with and transfer negative forces to the load cell, and which at the
same time guarantees a simple installation with a high accuracy of the
weighing.
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According to the invention this object is obtained by locking the weighed
installation to the load cell with locking members which are ensuring a reliable
function and which are not introducing parasitic forces into the load cell.

In the embodiment of the invention shown in figure 2, the load cell 1 is
clamped down on the surface 2 by the bolts 9 securing the ring or plate 10. The
part 4 of the structure of the weighed installation is resting on the spherical
upper surface 11 of the force introduction part 12 of the load cell 1. The
locking members 13 are placed in the groove 14 of the part 4 and the groove
15 of the force introduction part 12.

The locking members 13, which are shown as possibly being spherical balls are
introduced into the grooves 14 and 15 through the opening 16 in the part 4.
The grooves are preferably completely filled with locking members to ensure
that the highest possible load can be taken up by the load cell lift-off
protection device in critical situations. The opening 16 is preferably closed by a
threaded screw and additional openings 16 are preferably provided for a
possible later easy removal of the locking members 13 when performing
service on the load cell installation. The locking members 13 are preferably
magnetic for even more easy removal.

In the embodiment of the invention shown in figure 3, the height of the groove
14 and or possibly the groove 15 are higher than the height or diameter of the
locking member 13. This allows the part 4 to tilt to a certain degree without
introducing parasitic bending moments into the load cell as the load applied to
the load cell is just shifting on the spherical surface 11 of the force introduction
part 12.

That the load is applied to the spherical surface 11 without any interference
from the lift off protection is a prerequisite for a high accuracy of the weighing.

In the embodiment of the invention shown in figure 4 the locking members 13
are shown as locking members fitting into the essentially rectangular grooves
14 and 15, which may have height which is equal to or preferably higher than
the height of the locking members 13.
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Figure 5 show locking members in the form of cylindrical rollers with a height
fitting into the grooves 14 and 15, and figure 6 show locking members with a
height fitting into the grooves 14 and 15 and with an inner and outer radius
fitting into respectively the grooves 15 and 14.

These embodiments of the invention can take up much higher loads than the
spherical balls.

Fig. 7 shows a sectional view of a load cell assembly, where a first end of the
load cell 1 may be attached (not shown) to the base 2, where the load cell is
provided with a second end, the force introduction part 12, configured to
receive a load from a load transmission member 4. The load transmission
member is provided with a recess 17 having a size that is larger than the outer
diameter of the second end of the load cell, so that the second end 12 may be
introduced into the recess of the load transmission member.

The peripheral edge of the second end 12 may be provided with one or more
grooves, that may be adapted to receive an intermediate coupling element 13,
where the intermediate coupling element is locked to the side walls of the
recess 17. The coupling element 13 may be adapted to move in a radial
direction, so that prior to the placement of the load transmission member onto
the load cell, the coupling elements are retracted, allowing the side walls of
the recess to slip over the second end of the load cell. When the recess has
been positioned over the second end, a locking sleeve 18 may be utilized to
press the coupling members 13 in a radial inwards direction, allowing the
coupling members to engage with the grooves, in order to prevent the load
transmission member to be released from the load cell. l.e. the inner diameter
of the coupling members, when engaged is smaller than the outer diameter of
the grooves, so that the upper edge of the grooves will engage the coupling
elements 13 if the load transmission member is pulled in a direction away from

the load cell 1.

The grooves are configured to have a vertical dimension that is larger than the
vertical dimensions of the coupling element, allowing the coupling element to
have a margin of movement (latitude) between the lower edge of the groove
and the upper edge of the groove.
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By providing a margin of movement, the load transmission member 4 will be
capable of tilting away from a vertical axis (central axis of the load cell) without
the coupling member to come into engagement with the upper edge of the
groove. i.e. that the coupling element may move in a vertical direction within
the groove without engaging the groove. This ensures that the angled
movement of the load transmission member will not transfer any interfering
forces into the load cell, such as forces that are in a direction other than in the
vertical direction. Thus, the forces that effect the movement of the load
transferring member to tilt, will not affect the second end of the load cell,
ensuring that parasitic forces applied to the load transmission member are
isolated from the load cell.

The attachment between the load transmission member and the second end
of the load cell in a direction towards the load cell is ensured between the
contact surface of the load cell and the contact surface of the load
transmission member, so that the load applied to the load transmission
member to be measured by the load cell is directly transmitted to the load cell.
The attachment in the opposite direction is however secured by the coupling
element, allowing some leeway of movement between the load cell and load
transmission member in an upwards direction (vertical direction away from the
load cell, as well as a tilting movement of the load transmission member,
relative to the load cell.

Items

1.Load cell lift-off protection devices with the load to be measured applied
directly to the spherical upper surface of the load cell, characterized in
that locking members are locking grooves in the load cell force introducing
parts to grooves in the structure of the weighed installation.

2. Load cell lift-off protection devices according to item 1, where the grooves
are adapted to spherical balls as locking members.

3. Load cell lift-off protection devices according to item 2, where the grooves
are higher to allow tilting.

4 Load cell lift-off protection devices according to item 1, where the grooves
are essentially rectangular to adapt locking members with a cylindrical cross

section.
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Claims

1. A load cell assembly configured to measure a axial load in the direction of a
central axis of the load cell, the load cell assembly comprising

— aload cell body having a first end and a second end,

— aload transmission member configured to transfer the load of a
weighed installation to the load cell body in a direction coaxial with the
central axis of the load cell,

— afirst connection arrangement configured to securely attach a first end
of the load cell body to a base,

— asecond connection arrangement configured to attach a second end of
the load cell to the load transmission member,

— wherein the load transmission member comprises a first coupling
member and the load cell comprises a second coupling member, which
are configured to secure the load transmission member to the second
end of the load cell,

— characterized in that the first and the second coupling members are
configured to provide a margin/latitude between the first and second
coupling members allowing the load transmission member to tilt at an
angle relative to the central axis of the load cell.

2. Alload cell assembly according to claim 1, where the second end of the load
cell which may be in contact with the load transmission member is spherical.

3. Aload cell assembly according to any of the preceding claims, where a
contact surface of the load transmission member, which may be in contact
with the load cell may have a spherical surface.

3. A load cell assembly according to any of the preceding claims where the first
and second coupling members are opposing grooves that are coupled to each
other via a locking member.

4. A load cell assembly according to claim 3 wherein the locking member may
be a cam, a bearing ball, a spherical member, a spherical ball, a bolt, that
engages the opposing grooves.

5. Alload cell assembly according to claims 3 or 4, wherein the height of the
grooves is larger than the height of the locking member.
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6. A load cell assembly according to claims 3, 4 or 5, the grooves are essentially
rectangular in cross section to adapt locking members with a cylindrical cross
section.
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