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FRICTION DRIVE DEVICE FOR A CONVEYOR AND METHOD FOR DRIVING

Field of the Invention
From a first aspect, the present invention relates to a drive device for

intermittent driving of a conveyor that partly surrounds a drum rotatable around a
centre axis, which drive device comprises drive member and motion transmission

member.
From a second aspect, the invention relates to a method for driving such a

conveyor.

Background of the Invention

Conveyors of the type in question are used in many different applications.
Such a one is in animal farming such as of, e.g., cattle and pigs. In such an appli-
cation, it is previously known to form animal-farming spaces with movable floor,
with the floor consisting of such a conveyor for the removal of the dung and/or
feed of fodder. Consequently, in this application the conveyor has a considerable
width and is driven slowly and intermittently. A conveyor in such an application is
disclosed, e.g., in WO 02/071836.

In many cases, a conveyor running over a drum shows a tendency of
being displaced laterally along the same. Occasionally, large forces are required in
order to counteract this and hold the belt in place. It may be particularly difficult if
the belt is wide and of steel, as usual in the application mentioned above. Meas-
ures in order to, in that way, retain the belt may become cost-demanding and
cause friction loss and belt wear. Another possibility is to let the drum rotate in the
opposite direction at regular intervals, a laterally retrograde motion of the belt
being obtained. The disadvantage, though, is that the conveyor trails in a back-
ward motion in the conveying direction.

In these circumstances, the object of the present invention is to provide a
drive device for a conveyor of the kind in question and a method for driving such a
one that brings about correction of the lateral position of the belt on the drum with-

out the occurrence of the disadvantages pointed out above.
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Summary of the Invention
In the first aspect of the invention, the object set up has been attained by

the fact that a drive device of the kind defined in the preamble of claim 1 com-

prises the special features

- that the drive member is arranged to execute a reciprocating motion

- that the motion transmission member, in the motion of the drive member
in a first direction, is arranged to impart the drum a rotary motion in a first rotary

direction and impart the conveyor a motion

- that the motion transmission member, in the motion of the drive member
in a second direction, is arranged to impart the drum a rotary motion in a second
rotary direction in such a way that the conveyor is at rest.

By the fact that the drum thereby is imparted a reciprocating rotary motion,
a correction of possible lateral motion of the belt upon each returning rotary motion
is brought about. Thanks to the belt during the returning motion of the drum being
kept at rest, a unidirectional motion is maintained so that backward conveyance of
goods is avoided. By the fact that the drive device thereby fulfils the double func-
tion of driving the belt in the intended conveying direction as well as providing cor-
rection against lateral motion, large cost savings in comparison with having sepa-
rate drive device and correction device are attained.

According to a preferred embodiment of the invented drive device, the
rotary motion of the drum is substantially equally large in both rotary directions.
Thereby, optimum correction of the lateral displacement is attained.

According to an additional preferred embodiment, the drive member com-
prises a pressure-actuated bellows ancd a mechanical spring. Accordingly, the
stated reciprocating motion of the drive member is attained in a very simple and
expedient way. The same gets a minimum number of movable parts and becomes
robust and insensitive to disturbances. For instance, the bellows may be made as
a woven hose similar to a firehose, and a tension spring may be arranged parallel
to the bellows. Of course, alternatively a compression spring may be used. Fur-
ther, the bellows may by itself be formed with resilient properties, the need for an
additional spring being eliminated.

According to an additional preferred embodiment, the motion transmission
member comprises:

- an arm connected with the drive member,
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- a pressure element connected with the arm,

- a neck arranged on at least one of the end surfaces of the drum, in
which neck the arm is rotatably mounted, and

- a carrier member arranged on said end surface,

- in the motion of the drive member in said first direction, the arm being
arranged to initially displace the pressure element to abutment against the con-
veyor and then by means of the abutting pressure element impart the conveyor
said motion and simultaneously via the neck and the pressure element impart the
drum a rotary motion in said first rotary direction,

- and in the motion of the drive member in said second direction, the arm
being arranged to initially displace the pressure element from abutment against
the conveyor as well as being brought to abutment against the carrier member and
then via the carrier member and the neck impart the drum a rotary motion in said
second rotary direction.

Such a formed motion transmission member provides the stated motion
pattern by means of very few movable parts and with uncomplicated co-operation
thembetween. This entails that the device becomes inexpensive to manufacture as
well as in maintenance. The simplicity also entails great operational reliability even
in heavily dirty surroundings, which frequently may be at hand.

According to an additional preferred embodiment, the carrier member and
the connection of the drive member with the arm are located on one side of a
plane through the centre axis of the drum, and the neck and the pressure element
are located on the opposite side. Accordingly, an efficient transfer of force is
attained by the use of leverage.

According to an additional preferred embodiment, the pressure element is
rod-shaped and parallel to the drum and extends along the major part of the length
of the drum. Thanks to such an extension in the longitudinal direction, the force
becomes distributed over a large area so that concentrated loads are avoided and
so that obliquely directed forces are avoided.

According to an additional advantageous embodiment, the drive member
IS controlled to alternate between inactive, relatively long periods, when it is idle,
and active, relatively short periods when it executes some strokes. This makes the
invention expedient to utilize in applications where conveyance of material is

required only during certain short periods.
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According to an additional preferred embodiment, the conveyor is a mov-
able floor of an animal-farming unit. The present invention is primarily developed
for use in such an application, and the advantages thereof are particularly valuable

In this connection.
The above-mentioned preferred embodiments of the invented drive device

are defined in the claims depending on claim 1.

In the second aspect of the invention, the object set up has been attained
by the fact that a method of the kind defined in the preamble of claim 9 comprises
the special measures that the drive takes place while alternating between a first
and a second stage, during the first stage the drum being imparted a motion in a
first rotary direction while the conveyor being imparted a motion, and during the
second stage the drum being imparted a motion in a second rotary direction while
the conveyor being kept at rest.

According to preferred embodiments of the invented method. this is exer-
cised by means of the invented drive device and particularly by means of anyone
of the preferred embodiments of the same.

Accordingly, advantages of the corresponding types that have been
accounted for above regarding the invented drive device are gained.

The invention is explained closer by the appended detailed description of
preterred embodiment examples of the same, reference being made to the

appended drawing figures.

Brief Description of the Figures
Figure 1 Is a perspective view of a drive device according to the invention in

a first end position.

Figure 2 IS a corresponding perspective view in a second end position.
Figure 3 s a side view of the drive device in the position shown in figure 1.
Figure 4 Is a side view of the drive device in the position shown in figure 2.

In figure 1, the invented drive device arranged for driving a conveyor 1 is
llustrated, which in this example consists of a movable floor in an animal-farming
device. The conveyor 1, which may be of steel, runs between two parallel beams
2, and immediately under the conveyor 1 there is a (not shown) fixed supporting

floor. In the longitudinal direction, the conveyor is bent 180° around a drum 3 at the
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drive end and is correspondingly bent 180° over a drum at the opposite (not

shown) end of the equipment.
The drum 3 constitutes the drive drum of the conveyor, and the same

drum is driven by means of the drive device so that the drum 3, during short peri-
ods, executes some reciprocating rotary motions and so that the conveyor, in that
connection, moves intermittently in the direction of the arrow A.

The drive device comprises a unit at each end of the drum 3 and a rod that
connects the same and runs parallel to the drum 3.

Each unit comprises a bellows 5 and a tension spring 6 and an arm 7 con-
nected with these, which arm at the opposite end thereof is connected with the rod
4. The arm 7 is rotatably mounted on an axle journal 8 attached to the end surface
of the drum 3. Further, on the end surface of the drum there is a carrier member 9

in the form of a protruding pin.
The figure shows the drive device in a first end position when the bellows

5 is fully expanded.
Figure 2 shows the drive device in the opposite end position, the bellows 6

being entirely compressed.
The mode of operation of the drive device is most clearly seen in figures 3

and 4.

In figure 3, the drive device is in the same end position as is shown in fig-
ure 1. The bellows 5 is arranged between a fixed strut 10 and a jointed connection
device 11 at the arm 7. At the strut 10, the bellows is connected to an air pipe for
the supply of compressed air. However, the same is not shown in the figure. The
tension spring 6 is attached to the strut 10 with one end thereof and to the arm 7
with the other end thereof.

When the bellows 5 is decompressed, the spring 6 will pull the upper end
towards the right in the figure. This entails that the arm initially will be rotated
clockwise around the axle journal 8. During this initial rotation, the rod 4, which in
the figure abuts against the belt 1, will be released from the abutment against the
belt. The initial rotation is stopped shortly afterwards by the fact that the arm 7 has
been rotated to abutment against the carrier member 9. When the spring 6 then
continues to pull the upper end of the arm 7 towards the right, the connection of
the arm with the drum 3 via the axle journal 8 and the carrier member 9 entails that

the drum is rotated clockwise. The friction between the drum 3 and the belt 1 is, in
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that connection, not sufficient in order to transmit motion to the belt 1, which con-

sequently is at rest during this phase.
After completed compression of the bellows, the position shown in figure 4

is attained. When this is attained, the supply of compressed air to the bellows S is
activated, which on that occasion, while overcoming the tensile force from the
spring 6, pushes the upper end of the arm towards the left in the figure. In that
connection, initially the arm 3 will execute a rotary motion around the axle journal 8
counter-clockwise and leaves abutment against the carrier member 9. Shortly
afterwards, in that connection, the rod 4 has been rotated to abutment against the
belt 1, continued rotation around the axle journal 8 being prevented. Continued
displacement of the upper end of the arm 7 towards the left entails therefore that
the arm 7 rotates the drum counter-clockwise via the axle journal 8 and the abut-
ment of the rod 4 against the belt 1. In that connection, the rod 4 will be pressed
by large force against the belt 1 so that the same is pressed between the rod 4
and the drum 3. When the drum 3 rotates in this phase, therefore also the belt will
trail the motion in the conveying direction A. Eventually, the position shown in the
figure is attained once again and the motion cycle is repeated.

Consequently, the result of some motion cycles becomes that the drum is
rotated reciprocatingly some times while the conveyor moves unidirectionally and
intermittently forward. The rotary motion is relatively limited, normally less than
30°. Therefore, the drum 3 does not need to be circular cylindrical but it is enough
that it has a winding of about 210°, such as is the case with the drum shown in the
figures.

The position of the centre axis 0 of the drum can be adjusted by means of
a belt tension device 12.

As mentioned, the embodiment example shown in the figures relates to an
application where the conveyor 1 consists of a movable floor of an animal-farming
device. The same may be an individual box or a larger space for a plurality of ani-
mals. Here, the object of the conveyor 1 is to convey away dung and/or feed fod-
der, bedding and the like. Consequently, here the conveyance operation is limited
and the speed of motion i1s small. This means that the device is inactive during the
major part of the time. It may be suitable that periods of about 30 min inactivity
alternate with periods of some or a few minutes when the device is active and

executes a number of strokes.
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CLAIMS
1. Drive device for intermittent driving of a conveyor (1) that partly surrounds

a drum (3) rotatable around a centre axis (0), which drive device comprises drive
5 member (5, 6) and motion transmission member (4, 7, 8, 9) characterized in
- that the drive member (5,6) is arranged to execute a reciprocating
motion
- that the motion transmission member (4, 7, 8, 9), in the motion of the
drive member (5, 6) in a first direction, is arranged to impart the drum (3) a rotary
10 motion in a first rotary direction and impart the conveyor (1) a motion
- that the motion transmission member (4, 7, 8, 9), in the motion of the
drive member (5, 6) in a second direction, is arranged to impart the drum (3) a
rotary motion in a second rotary direction in such a way that the conveyor (1) is at
rest.

15
2. Drive device according to claim 1, characterized in that the rotary motion

of the drum (3) is substantially equally large in both rotary directions.

3. Drive device according to claim 1 or 2, characterized in that the drive

20 member (5, 6) comprises an air-operated bellows (5) and a mechanical spring (6).

4. Drive device according to any une of claims 1-3, characterized in that the
motion transmission member (4, 7, 8, 9) comprises
- an arm (7) connected with the drive member(5, 6),
25 - a pressure element (4) connected with the arm (7),
- a neck (8) arranged on at least one of the end surfaces of the drum (3),
in which neck the arm (7) is rotatably mounted, and
- a carrier member (9) arranged on said end surface,
- In the motion of the drive member (5, 6) in said first direction, the arm (7)
30 being arranged to initially displace the pressure element (8) to abutment against
the conveyor (1) and then by means of the abutting pressure element (4) impart
the conveyor (1) said motion and simultaneously via the neck (8) and the pressure

element (4) impart the drum (3) a rotary motion in said second rotary direction,
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- and in the motion of the drive member (5, 6) in said second direction, the
arm (3) being arranged to initially displace the pressure element (8) from abutment
against (1) the conveyor as well as being brought to abutment against the carrier
member (9) and then via the carrier member (9) and the neck (8) impart the drum

(3) a rotary motion in said second rotary direction

5. Drive device according to claim 4, characterized in that the carrier mem-
ber (9) and the connection of the drive member (5, 6) with the arm are located on
one side of a plane through the centre axis (0) of the drum, and that the neck (8)

and the pressure element (4) are located on the opposite side of said plane.

6. Drive device according to claim 4 or 5, characterized in that the pressure
element (4) is rod-shaped and parallel to the drum (3) and extends along the major
part of the length of the drum (3).

7. Drive device according to any one of claims 1-6, characterized in that the
drive member (5, 6) is controlled to alternate between inactive, relatively long peri-
ods, when it is idle, and active, relatively short periods when it executes some

strokes.

8. Drive device according to any one of claim 4 or 5, characterized in that

the conveyor (1) is a movable floor of an animal-farming unit.

9. Method for intermittent driving of a conveyor (1) that partly surrounds a
drum (3) rotatable around a centre axis (0), characterized in that the drive takes
place while alternating between a first and a second stage, during the first stage
the drum (3) being imparted a motion in a first rotary direction while the conveyor
being imparted a motion, and during the second stage the drum (3) being imparted

a motion in a second rotary direction while the conveyor (1) being kept at rest.

10. Method according to claim 9, characterized in that the method is exer-

cised by means of a drive device according to any one of claims 1-8.
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