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The invention comprises of a lifting device for Joads, particularly for containers with

crosspieces on which the predominantly cuboid load is suspended by the upper four
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An ever increasing proportion of freight is transported in containers. These often have to
be transferred - for example from trucks onto freight trains or from frcight trains onto
ships, etc. Special lifting devices with crosspieces exist for this purpose. The four upper
corners of the container are attached to such a device and then lifted.

Overloading of the lifting device or, of course, the means of transportation (eg truck)
must be avoided during this process. The usual way of controlling this is to compare
the maximum permitted loading weight of the container (which is documented) with
the actual weight (which has to be declared), Mistakes, which result in the lifting
device or transportation vehicle being damaged due to overloading, can occur using
this method. There is also the danger that the weight distribution in the confainer is
uneven, either due to inconsistent loadiné or to displacement of the contents during
transportation. Not only is the Jifting device subjected to extreme strain in such cases,
but problems can also arise duting subsequent transportation. The fact is, that in most
cases, such overloading or irregular distribution of the load is only perceived when

damage - sometimes with immense financial consequences - occurs.

The aim of the invention is to ¢reate a lifting device which will enable problems caused
by overloaded containers to be avoided.

The invention provides a solution to these problems in that the crosspieces are fitted
with load-measuring means on the suspension means to which the Joad is secured. If the
crosspieces on the suspension means (i.e. the bolts usually situated there) are thus fitted
with load-measuring means, then the forces measured on these four load-measuring
points have only to be added together in order to achieve the total weight of the con-
tainer. On the one hand, it is possible in this manner to check whether the actval weight
of the container is within the maximum permitted weight and, on the other hand, the
declared weight can be controlled to see if a false declaration has been made. The

weighing of the container does not in any way affect the transfer of the container from
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C¥er|6ading of the lifting device or, of course, the neans of
transportation (eg truck) nust be av0|ded during this process. The usual
way of controlling this is to conpare the maxi num perm tted | oadi ng meight
of the container (which is docunented) with the actual wei ght (which has to
be declared). M stakes, which result in2the lifti b
transportation vehicle being damaged due to overl
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fitted as a supplement to existing crosspieces or spreaders.

It has been found to be particularly effective if the load-measuring means have strain
gauges.

Another advantageous form is the use of load-measuring means with load cells.

If the load-measuring means are connected to an evaluation unit by way of low-pass
filters, valtage surges due to abrupt movements of the container are filtered out and only
the actual weight is determined.

If the differences in the forces of the individual load-measuring means can be shown by
use of an evaluation unit, it can easily be determined whether the load is equal at all four
points. If unequal values are shown, then the container is unevenly loaded.

The signals emitted by the load-measuring means can easily be evaluated if the load-
measuring means emit a voltage proportional to the force acting thereon.

In a very simple and effective form, the voltages of the load-measuring means coming
from the corners of the short sides of the {oad are added in an analog waming circuit and
the totals are subtracted from one another, making is possible to determine if the load is
unevenly packed near one of the short sides. Alternatively, or additionally, the same
process can be carried out with the voltages of the load-measuring means coming from
the comers of the long sides of the container.

Expediently, the resulting voltages are fed to a threshold value circuit, which in tum
emits a visual or acoustical alarm at the spreader (or a controlling device) if the maxi-
mum permitted weight is exceeded, or if the load is unevenly distributed in the con-
tainer.

The resulting voltages can also be passed on to a local or central computer in order to be
collated or, where necessary, controlled.
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is within the maxi mum permtted wei ght and, on the other hand,

The invention is described hereafter in one of its forms, with reference being made to
the attached drawing, whicl sets out the principle of the invention in a schematic form.

Sensors are attached to the keep-bolts on which the containers are suspended. These
sensors emit voltages in proportion to the suspended load (e.g. a bridge circuit with
strain gauges or Joad cells, which measure the voltage of the four comers U, to U)). The
signals are passed through low-pass filters TP in order to filter out voltage surges caused
by abrupt movements of the container, Subsequently, the signals are amplified in an
amplifier V, The amplified signals can then be entered into an analog/digital transformer
and forwarded via a corresponding interface-circuit to a computer where they can be

analysed. The computer can then sound an alarm if the difference in the voltages U, to

U, exceeds a given tolerance.

The drawing shows a simple circuit, by means of which such differences in the distribu-
tion of the load can be dertermined. It shows a simple analog connection, in which the
voltages of the corners situated on the same short side of the container are added
together. This results in

U, +U,=U,,, and U, o U, =U

Add2

In order to achieve a measurement for the uneven distribution of the load in the con-

tainer, the two resulting voltages are subtracted from one another (U, ). By adding the
two voltages together, a measurernent for the total weight (U, ) can be obtained. The
two signals U and U_, are entered into a threshold value transmitter, which can emit

a visual and/or acoustical warning (U

tomt OF U If 2 certain input voltage is

exceeded.

This circuit can also determine an uneven distribution of the load to one of the long
sides of the container by means of a corresponding analog warning circuit, which com-
pares the loads of the comers situated on the same long sides of the container.

asured
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Claims

1. Alifting device for loads, in particular for containers, having crosspieces on which the
substantially cuboid load is suspended at its four upper corners, characterized in that the
crosspieces are provided with load-measuring means on their suspension means to which

the load is secured,

8]

A lifting device according to claim 1, characterized in that the load-measuring means have

sirain gauges.

Alifting device according to claim 1, characterized in that the load-measuring means have

Joad cells.

4. Alifting device according to any of claims 1 to 3, characterized in that the load-measuring

means are connected to an evaluation unit by way of low-pass filters.

5. A lifting device according to any of claims 1 to 4, characterized in that with the evaluation
unit differences in the forces acting on the individual load-measuring means can be

displayed.

6.  Alifting device according to one of claims 1 to 5, characterized in that the load-measuring

means ernit a voltage proportional to the force acting thereon.

7.  Alifting device according to claim é, characterized in that the voltages of the load-
measuring means coming from the corners of the short sides of the load are added 1o an

analog warning circuit, and these totals are subtracted from one another.

8. A lifting device according to claim 6 or 7, characterized in that the voltages of the load-
measuring raeans coming from the corners bf the long sides of the Joad are added in an

analog warning circuit, and these totals are subtracted from one another.
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a very sinple and effective form the voltages of the |oad-neasuring nmeans
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the con- Abstract

The lifting device for Joads, in particular for containers, having crosspieces on which the
substantially cuboid load is suspended at its four upper corners is characterized in that the

crosspieces are provided with load-measuring means on their suspension means to which the load

is secured.
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An ever increasing proportion of freight is transported in containers. These often have 1o
be wansferred - for example from trucks onto freight trains or from freight trains onto
ships, ete. Special lifting devices with crosspieces exist for this purpose. The four upper
corners of the container are attached to such a device and then lifted.

Overloading of the lifting device or, of course, the means of transportation (eg truck)
must be avoided during this process. The usual way of controlling this is to compare
the maximum permitted loading weight of the container (which is documented) with
the actual weight (which has to be declared). Mistakes, which result in the lifting
device or transportation vehicle being damaged due to overloading, can occur using
this method. There is also the danger that the weight distribution in the container is
uneven, either dus to jnconsistent loading or to displacement of the contents during
transportation. Not only is the lifting device subjected 1o extreme strain in such cases,
but problems can also arise ducing subsequent transportation. The fact is, that in most
cases, such overloading or irregular distribution of the load is only perceived when
damage - sometimes with immense financial consequences - occurs.

The aim of the ifwvention is to create a lifting device which will enable problems caused
by overloaded containers to be avoided.

The invention provides a solution to these problems in that the crosspieces are fitted
with load-measuring means on the suspension means to which the Joad is secured. If the
crosspieces on the suspension means (i.e. the bolts usually situated there) are thus fitted
with load-measuring means, then the forces measured on these four load-measuring
points have only to be added together in order to achieve the total weight of the con-
tainer. On the one hand, it is possible in this manner to check whether the actual weight
of the container is within the maximum permitted weight and, on the other hand, the
declared weight can be controlled to-see if a false declaration has been mode. The

weighing of the containar does not in any way affect the transfer of the container from
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tion of the |oad can be determined. It shows a sinple analog connection, in
whi ch the voltages of the corners situated on the s3 a si de of the
contai ner are added together. This results in [err] ""ve a
measur enent for the uneven distributio$ of the | oadji , the
two resulting voltages are subtracted from one anothe odlng t he
two vol tages toget-her, a neasurenent for the tota

obtai ned. The two signals [err] and are entereq hreshold val ue
transmtter, which can emt a visual and/or acoustical if a

certain input voltage is exceeded.

one means of transportation to another. The necessary equipment can also easily be
fitted as a supplement to existing crosspieces or spreaders.

It has been found to be particularly effective if the load-measuring means have strain
gauges.

Another advantageous form is the use of load-measuring means with load cells.

If the load-measuring mezns are connected to an evaluation usit by way of low-pass
filters, voltage surges due to abrupt movements of the container are filtered out and only
the actual weight is determined.

If the differences in the forces of the individual load-measuting means can be shown by
use of an evaluation unit, it can easily be determined whether the load is equal at all four
points. If unequal values are shown, then the container is unevenly loaded.

The signals emitied by the load-measuring means can easily be evalvated if the load-
measuring means emit a voltage proportional to the force acting thereon.

In a very simple and effective form, the voltages of the load-measuring means coming
from the corners of the short sides of the load are added in an analog waming circuit and
the totals are subtracted from one another, making is possible to determine if the Joad is
unevenly packed near one of the short sides. Alternatively, or additionally, the same
process can be carried out with the voltages of the load-measuring means coming from
the comers of the long sides of the container.

Expediently, the resulting voltages are fed to a threshold value circuit, which in tum
emits a visual or acoustical alarm at the spreader (or a controlling device) if the maxi-

mum permitted weight is exceeded, or if the load is unevenly distributed in the con-
tainer.

The resulting voltages can also be passed on to a local or central computer in order to be
collated or, where necessary, controlled.
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The invention is described hereafier in one of its forms, with reference being made to
the attached drawing, which sets out the principle of the invention in a schematic form.

Sensors are attached to the keep-bolts on which the containers are suspended. These
sensors emit voltages in proportion to the suspended load (e.g. a bridge circuit with
strain gauges or load cells, which measure the voltage of the four comers U, to U,). The
signals are passed through low-pass filters TP in order to filter out voltage surges caused
by abrupt movements of the container, Subsequently, the signals are amplified in an
amplifier V, The amplified signals can then be entered into an analog/digital transformer
and forwarded via & corresponding interface-circuit to a computer where they can be

analysed. The computer can then sound an alarm if the difference in the voltages U, 10

U, exceeds a given tolerance.

The drawing shows a simple circuit, by means of which such differences in the distribu-
tion of the load can be dertermined. It shows a simple analog connection, in which the
voltages of the corners situated on the seme short side of the container are added
together. This results in

Add2

U, +U’=U."“' andU 10U, ,=U

In order to achieve a measurement for the uneven disiribution of the load in the con-

tainer, the two resulting voltages are subtracted from onc another (U_, ). By adding the
two voltages together, a measurement for the total weight (U, ) can be obtained. The

two signals U and U_, are entered into 2 threshold value transmitter, which can emit

a visual andfor acoustical waming (U,  or U, .} if 2 certain input voltage is
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exceeded,

This circuit can also determine an uneven distribution of the load to one of the long
sides of the container by means of a corresponding analog warning circuit, which com-

pares the loads of the comers situated on the same long sides of the container.



.f‘, ﬁ“ .
hg&kng ‘crosspi eces on which the substantially cuboid | oad is suspended at
its figur upper corners, characterized in that the crosspieces are provided
with | oad- measur i ng nmeans on their suspension means..f,0 which the load is
secured, and in that the |oad-neasuring neans are conriected to an .
eval uation wunit by neans of which difference THE. | Tking on e
I hdi vi dual | oad- rrgasuri ng neans be di spl ay% ?LA@EME&!( Icsi?ligﬁg devi ce
according to Claim1l, characterized in that the}jl oad-neasuri-ng jmeans have

st rai n gauges. 3. A lifting device accgrdin; 00C2 HEQ WITchbrfact eri zed i n
t hat e . . 097

Clains

1. A lifting device for loads, in particular for containers,
having crosspieces on which the substantially cuboid load is
suspended at its four upper corners, characterized in that the
crosspieces are provided with load-measuring means on their
suspension means to which the load %s Secured, and in that the
load-measuring means arg connected tir an evalugkien unit by means’
b of which differehces in the forces a@&ing on the individual load-
' measuring means esn be ehsglayed.
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2'." & Mfﬁing device according to Claim 1, characterized in that
the load-measuring means have strain gauges.

3. A lifting device according to Claim 1, characterized in that
the load-measuring means have load cells.

4. A 1lifting device according to one of Claims 1 to 3,
characterized in that the load-measuring means are connected by
way of low-pass filters to the evaluation unit.

5. A 1lifting device according to one of Claims 1 to 4,
characterized in that the load-measuring means emit a voltage
proportional to the force acting thereon.

6. A lifting device according to Claim 5, characterized in that
the voltages of the load-measuring means coming from the corners
of the short éides of the load are added in an analog warning
circuit, and these totals are subtracted from one another.

7. A lifting device according to Claim 5 or 6, characterized

- in that the voltages of the load-measuring means coming from the
corners of the long sides of the load are added in an analog
warning circuit, and these totals are subtracted from one
another.



thﬁoad- measuring nmeans have |oad cells. 4. A lifting device according
to one of- Jains 1 to 3, characterized in that the |oad-neasuring neans are
connected by way of |ow pass filters to the evaluation unit. 5. Alifting
device according to one of ainms 1 to 4, characterized in that the

| oad- measuring nmeans enmit a voltage proportional to the force acting
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circuit, and these totals are subtracted fromone another. 7. Alifting
devi ce' accordi'ng to aim5 or 6, characterized in that the voltages of the
| oad- measuring neans comng fromthe corners of the long sides of the | oad
are added in an analog warning circuit, and these totals are subtracted

from one anot her. 8. A lifting device according to one of Cains 5to
7,
6
ABSTRACT

Lifting device for loads, particulary for
containers

The lifting device for loads, in particular for containers, having crosspieces on which the
substantially cuboid load is suspended at its four upper corners is characterized in that the

crosspieces are provided with load-measuring means on their suspension means to which the load

is secured.

Figure 1




c_ha'racterized in that the resulting voltages are fed to a threshold val ue
circuit. :
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