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(54) Title: A WEIGHING MACHINE

(57) Abstract

A weighing machine for weighing off batches of material, said weighing machine comprising a frame on which a central distributor,
a plurality of transporters and a plurality of scales are mounted, and wherein the transporters are arranged around the central distributor and
configured with a view to transporting material from the distributor and radially outwards from the central distributor and to the scales, and
wherein the weighing machine comprises one or more substantially uninterrupted shields in the form of screen faces that extend from a
point underneath the distributor and outwards and downwards underneath at least that end of the transporters that faces towards the central

distributor in the operative position of the machine.
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A weighing machine

The present invention relates to weighing machines for
weighing off batches of material, said weighing machines
comprising a steel construction on which a central dis-
tributor, a plurality of transporters and a plurality of
scales are mounted, and wherein the transporters are ar-
ranged around the central distributor and configured with
a view to transporting material from the distributor and
radially outwards from the central distributor and to the

scales.

Today such weighing machines are used essentially for
forming batches of bulk material of a weight that is very
close to a desired reference weight such that the batches
can be transferred to eg a packaging machine that pack-

ages the individual batches.

Such weighing machines that are often designated combina-
tion weights operate in that each of the scales are, by
means of the transporters, filled with a batch portion of
the bulk material that was initially supplied to the cen-
tral distributor and then, via the central distributor,
transferred to the individual transporters. The individ-
val batch portion is subsequently weighed off the bulk
product into the individual scales, and by means of a
calculator or computer the scales are found that combine
to contain a bulk product that is close to the desired
reference weight. Finally the calculator is configured to
effect that the thus identified scales are emptied to
form the total batch of the bulk product, and since it is
possible to continuously form and identify combinations
of scales that combine to contain the desired amount,

such machines enable very elevated production rates while
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generating a large number of material batches exhibiting

very small variations in their weight.

However, it is a problem in connection with the prior art
machines to be used for this purpose that it is necessary
to configure the central distributor as well as the indi-
vidual transporters such that there is a certain amount
of clearance there between, and since there is often a
considerable amount of the bulk material present in these
parts of the machine, practice has shown that it is dif-
ficult to avoid that material, be it individual loose ob-
jects or fluid, passes through the clearances present be-
tween the central distributor and the transporters, and

between the transporters as such.

Thus, in case of the prior art machinery it is often nec-
essary to perform regular cleaning of the machine, such
material constituents being susceptible to deposit on the
frame parts of the machine with for instance an ensuing

sanitary hazard.

In the light of this it is the object of the present in-
vention to provide a weighing machine of the kind de-
scribed above whereby such sanitary hazards have been

completely or partially overcome.

According to the invention this is obtained in that the
weighing machine comprises one oOr more substantially un-
interrupted shields in the form of screen faces that ex-
tend from somewhere underneath the distributor and out-
wards and downwards below at least that end of the trans-
porter that faces towards the central distributor, seen

in the operative position of the machine.

PCT/DK00/00220
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According to a preferred embodiment of the invention the
transporters of the weighing machine is configured such
that they comprise a groove with a first end that faces
towards the central distributor and a second, open end
that faces towards one or more scales; and wherein the
groove 1is delimited by two lateral edges that extend be-

tween the first and the second open ends.

The screen faces in the weighing machine can preferably
comprise frustoconical or upwardly convex, rounded faces
that can be configured from a plate material in a simple

manner.

To this end, the screen faces may advantageously comprise
cylindrical faces that extend from a frustoconical face
and downwards from the lower edge thereof whereby the
screen face can be configured such that its distance from
the central distributor, the transporters and for in-
stance scales can be adapted in such a manner that mate-

rial that drops onto the screen face does not drop too

rapidly.

Particularly advantageously a collector groove is config-
ured at the lower edge of the screen faces with a view to
collecting material that drops from the distributor or
the transporters, and that will -~ via the screen faces -
be conveyed down into the collector groove. Hereby clean-
ing of the machine, 1f to be performed, is enabled with
liquids without the liquids continuing down into a subja-
cent packing machine, if any, and that for instance lig-
uids from the bulk material portioned in the machine and
that run down through the clearances, eg between the in-
dividual transporters and the central distributor, do not

drip into the packaging machine or the packagings.
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In this context the collector grooves advantageously fea-
tures an outlet in particular for liquids that are col-

lected in the collector groove.

According to a further preferred embodiment of the inven-
tion the screen faces constitute a part of the weighing
machine's frame construction, and the central distribu-
tor, the transporters and/or the scales are mounted on
the screen face by means of fittings intended therefor.
Hereby it is possible - with the screen faces - to con-
struct an extremely vibration-free shell construction
that will support the individual constituents that are

mounted thereon in a stable manner.

To this end the fittings can advantageously be configured
such that they permit material that runs or slides down
the screen face to run or slide past the fitting, an in
accordance with a particularly simple embodiment of the
fittings, they comprise substantially planar plate
flanges that are secured to the screen face in such a
manner that the plane of the plate flange extends sub-

stantially vertically or slantingly downwards.

Advantageously, the weighing machine comprises a computer
ia for collecting weighing data from the scales and for
controlling the transporters; and wherein at least a part
of the weighing machine computer is arranged below the
screen face thereby avoiding a considerable amount of
wirings from an external computer and which also means
that the computer is still well shielded against soiling
and humidity.
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Further advantageously a number of liquid nozzles can be
configured above the screen face, said nozzles being con-
nected to a conduit for liquids with a view to sweeping
and cleaning the screen face with cleaning liquid. This
enables extremely simple cleaning of the machine when

necessary.

According to an embodiment that is particularly suitable
for portioning material that consists of solid components
the screen face can extend substantially uninterrupted
from a point underneath the central distributor and out
underneath the other end of the grooves. This 1s due to
the fact that primarily the solid components have a ten-
dency to travel out between the spaces that are located
between the individual transporters and the screen face

will thereby effectively catch such solid components.

The invention will now be described in further detail in

with reference to the drawings, wherein

Figure 1 is a principle sketch that outlines, in a sec-
tional view through the centre axis of the machine, a
weighing machine according to the invention, seen from
the side;

Figure 2 is a perspective sectional view that shows the
weighing machine shown in Figure 1 in an inclined top
plan view in the vertical sectional plane through the

centre axis of the machine;

Figure 3 is a principle sketch that illustrates an alter-

native embodiment of the invention, seen from the side.

PCT/DK00/00220
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Thus, Figures 1 and 2 illustrate a weighing machine 1,
said weighing machine 1 comprising - 1like the commonly
known weighing machines for combination weighing material
- a central distributor 2, an number of transporters 3
provided with grooves 14, a number of portioning dishes 4
and a corresponding number of scales 5. For the sake of
clarity the drawing shows only one transporter 3, one
portioning dish 4 and one scale, but - as is commonly
known within the field of combination weighing machines -
a fully mounted weighing machine comprises a plurality of
such that are arranged peripherally and circularly around
the central distributor. Thus the machine is constructed
essentially symmetrically about its centre axis A and as
shown it comprises a number of legs 6 that support the

frame of the machine.

The functioning of the weighing machine 1 is such that an
amount of the bulk material to be portioned is deposited
on the central distributor 2. This could comprise appli-
ances such as nails, screws, nuts, etc, or they may be

foodstuffs, such as candies, wine gums, fish or cheese.

By means of the central distributor 2 the bulk material
is distributed to the individual transporters 3. This can
be accomplished by the bulk material sliding on the cen-
tral distributor, but very often special means are used
to ensure this distributor, such as a vibrator (not shown
in the drawing) that is configured for imparting to the
central distributor a spiral movement about the central

axis A of the weighing machine.

When the bulk material from the central distributor 2
reaches each of the transporters they will, by means of

eg a linear vibration motor 7, ensure that the bulk mate-

PCT/DKO00/00220
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rial is moved outwards towards the peripherally arranged
portioning dishes 4 that are filled at least partially
with a portion of the bulk material. Since each of the
portioning dishes 4 is provided with an activatable flap
8, this portion of the bulk material can be transferred
to the scale 5 that is located underneath the portioning
dish 4, said scale being provided with (not shown) means
for weighing the transferred portion; and wherein the
bottom of the scale 5 is configured with an activatable

flap 9 whereby the scale can be emptied.

Since there are several such transporters, portioning
dishes and scales it 1is thus clear that the above-
mentioned functionality can, by means of convenient con-
trol - for instance computer aided - carry out repeated
weighing and discharge operations of individual portions
of the bulk material, and by combination of two or more
of the portions, portions exhibiting very small varia-

tions relative to a desired weight can be obtained.

According to the invention the machine shown in Figure 1
is provided with a shield 10,11,12,13, said shield com-
prising an upper frustoconical face 10 that extends, at
its lower end, into an upper circular cylindrical face 11
that yet again, at its lower end, extends into a further
lower frustoconical face 12 that finally extends into a
lower circular cylindrical face 13 on which the legs 6 of

the machine are mounted.

In this manner it is ensured that liquids, if any, that
are emitted from the bulk material on the weighing ma-
chine during the weighing procedure and that optionally
collects in the grooves 14 of the transporters 3 and run

towards the centre axis A of the weighing machine will
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proceed down onto the upper frustoconical face 10 and
then down the shield 10,11,12,13 such that it is readily
ensured that the liquid is collected and does not con-
tinue into the (not shown) packing machine that is op-

tionally arranged underneath the weighing machine 1.

Preferably such collection of the liquids is, according
to the embodiment shown in Figures 1 and 2, established
by means of a collector groove 15 wherein there is op-
tionally mounted an outlet stub for ready emptying the

collector groove 15, if necessary.

The weighing machine shown in Figures 1 and 2 is particu-
larly suitable for weighing off products or bulk material
wherein liquid is discharged, or where dust or the like
is emitted that can be humidified by the atmospheric air
and thus form a liquid substance. Since a liquid that is
optionally discharged will primarily collect at the bot-
tom of the groove, the liquid will either run towards the
portioning dishes and very likely be included in the
weighing process, or else it will run towards the centre

axis A and collect as explained above.

Since it is a rare occurrence in itself that the liquid
will drip from the lateral edges on the grooves 14 in the
transporters it is not necessary to provide a shield that

covers underneath the entire length of the transporters.

Then, Figure 3 illustrates an alternative embodiment of a
weighing machine according to the invention that is par-
ticularly suitable for weighing bulk material that con-
sists of relatively small, hard individual components. As
will appear the weighing machine 20 shown in Figure 3 is

constructed in accordance with the same principles as the

PCT/DK00/00220
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weighing machine shown in Figures 1 and 2 and the con-
stituents of this machine are thus shown with the same
reference numerals as the machine shown in Figure 1 and 2
and thus no further explanation of the functionality of

the machine will be given here.

The embodiment shown in Figure 3, however, is particular
in that the shield 10 extends underneath a considerable
part of the length of the transporters 3 thereby enabling
the shield 10 to collect individual components, if any,
that drop between the transporters 3. Thus the substan-
tially frustoconical shield 10 forms a chute that ensures
that there is only a very small risk of the individual
components remaining on the frame of the weighing machine

or any other constituents.

As will appear, a convenient embodiment of the invention
provides a frame portion 16 that extends across the
shield 10 at a distance there from and thereby permits
individual components from the bulk material to slide un-
derneath the frame portion 16. As shown this frame por-
tion can be configured as an annular tube and thereby it
is also possible, as shown, to arrange a number of spray
nozzles 17 that can, via the tube, be supplied with pres-
surized cleaning liquid thereby enabling simple cleaning

of the shield 10 by sweeping thereof.

Besides, the embodiment of the invention shown in Figure
3 distinguishes itself from the one shown in Figures 1
and 2 in that a collector groove is not provided at the
lower edge of the shield, which means that constituents,
if any, from the bulk material is not collected therein
and removed, but that such constituents will be conveyed

down into the packing machine and be included in a batch

PCT/DK00/00220
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that has already been weighed, and in this context a not
shown chute can conveniently be configured that conveys
the individual components down into one of the scales
such that these components are still included in the

weighed-off portion.

As will appear from the figures, the shield 10,11,12 and
13 will form a space below them wherein, according to a
preferred embodiment, major constituents for the machine
can be arranged, such as control unit or computer option-
ally configured for activating the transporters 3, the
flaps 8 and 9 of the portioning dishes 4 and the scales,
and optionally for carrying out the requisite combination
calculations that are carried out in such combination
weighing machines. Hereby it is possible to avoid a large
number of the cablings and wirings and the cleaning prob-
lems associated therewith that are conventionally encoun-
tered in connection with conventional combination weigh-
ing machines as a consequence of their having a separate
computing unit located a distance from the weighing ma-

chine as such.

Obviously the fundamental principle of the present inven-
tion is useful in other embodiments of combination weigh-

ing than the ones shown in Figures 1, 2 and 3.

PCT/DKO00/00220
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Claims

1. A weighing machine for weighing off batches of mate-
rial, said weighing machine comprising a frame portion on
which a central distributor, a plurality of transporters
and a plurality of scales are mounted, and wherein the
transporters are arranged around the central distributor
and configured with a view to transporting material from
the distributor and radially outwards from the central
distributor and to the scales, characterised in that the
weighing machine comprises one oOr more substantially un-
interrupted shields in the form of screen faces that ex-
tend from a point underneath the distributor and outwards
and downwards underneath at least that end of the trans-
porters that faces towards the central distributor in the

operative position of the machine.

2. A weighing machine according to claim 1, characterised
in that each of the transporters comprises a groove with
a first end that faces towards the central distributor
and another open end that faces towards one or more
scales, and wherein the groove is delimited by two lat-
eral edges that extend between the first and the second
open end.

3. A weighing machine according to claim 1 or 2, charac-
terised in that the screen faces comprises frustoconical
faces that are made of a plate material, and that at the
bottom the screen faces end in a relatively sharp edge
with a view to forming a drop catcher for liquid, if any,

that runs down the screen faces.

4. A weighing machine according to claim 3, characterised

in that the screen faces further comprise cylindrical

PCT/DK00/00220
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faces that extend from a frustoconical face and downwards

from its lowermost edge.

5. A weighing machine according to one of the preceding
claims, characterised in that, at the lowermost edge of
the screen faces, a collector groove or a collector tray
is configured with a view to collecting material that
drops from the distributor or transporters and that will,

via the screen faces, proceed into the collector groove.

6. A weighing machine according to claim 5, characterised
in that an outlet from the collector groove is configured
in particular for liquids that are collected in the

collector groove.

7. A weighing machine according to any one of claims 1
through 4, characterised in that the screen faces consti-
tute a part of the frame construction of the weighing ma-
chine, and wherein the central distributor, the trans-
porters and/or the scales are mounted on the screen face

by means of fittings intended therefor.

8. A weighing machine according to claim 7, characterised
in that the fittings are configured such that they permit
material that runs or slides down the screen face to run

or slide past the fitting.

9. A weighing machine according to claim 8, characterised
in that the fittings comprise substantially plane plate
flanges that are attached to the screen face in such a
manner that the plane of the plate flange extends sub-

stantially vertically or slantingly downwards.

PCT/DK00/00220
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10. A weighing machine according to any one of the pre-
ceding claims, characterised in that the weighing machine
comprises a computer ia for collecting weighing data from
the scales and for controlling the transporters, and
wherein at least a part of the weighing machine computer

is located underneath the screen face.

11. A weighing machine according to any one of the pre-
ceding claims, characterised in that a number of liquid
nozzles are configured underneath the screen face, said
nozzles being connected to a liquid conduit with a view
to sweeping and cleaning the screen face with cleaning
liquid.

12. A weighing machine according to claim 2, character-
ised in that the screen face extends substantially unin-
terrupted from a place underneath the central distributor

and out below the other end of the grooves.
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