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(54) Title: A DEVICE FOR STEERING A CONVEYOR BELT

(57) Abstract

Belt-position sensing means (30) and belt readjustment means (36) are used to steer a conveyor belt {11) and to centre said belt
relative to the intended path of travel of the belt. The belt rcadjustment means (36) is a belt—support roller (36) intended to engage the
belt and to roll against the lateer and being pivotal in the principal plane of the belt. The belt~position sensing means (30) is connected to
the beli-support roller (36) via a linkage system (27, 34) for pivoting and setting the belt-support roller in a pivotal position in which said
belt-support roller, by engaging the belt, exerts a readjustment force on the belt.
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A DEVICE FOR STEERING A CONVEYOR BELT

The present invention relates to a device for steer-
ing a conveyor belt in a belt conveyor.

A problem frequently encountered in the operation
of belt conveyors is the tendency of the travelling belt
toe run out of line or creep laterally relative to its
intended path of movement through the conveyor. Lateral
displacement, l.e. displacement of the conveyor belt
transversely of its direction of travel may result e.g.
in damages on the belt, owing to the belt edges coming
into contact with stationary parts of the belt conveyor
frame.

In order to solve this problem many conveyors have
been equipped with one or several support rollers which
support the convevor belt during its return travel and
which are manually angularly adjustable relative to the
intended direction of travel of the belt. The angular
orientation of these support rollers is adjusted during
the running-in of the belt conveyor to ensure that during
normal operational conditions the belt will travel
through the conveyor in a correctly centred condition.
Should a tendency to lateral belt displacement arise
during the operation, due for instance to elongation of
the conveyor belt or teo dirt and deposits having accu-
mulated on the end rollers, manual post-adjustment of the
set angular position of these support rollers is neces-
sary. Supplementary work is required therefor and fur-
thermore, in many cases the conveyor must be stopped
during the adjustment work. By setting a support roller
at an angle it thus is possible to compensate for the
tendency of the belt to run out of line by moving late-
rally relative to its intended direction of travel.

Devices have also been suggested serving to auto-
matically adjust the conveyor for adaptation thereof to
such lateral movements of the conveyor belt. An automa-
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tic self-adjusting or self-aligning device of this kind
is illustrated and-described in NO-C-178853 and the cor-
responding PCT Publication WO 95/14627. However, this
prior art device does not have for its purpose to adjust
the position of the belt in order teo maintain it in a
centred position relative to the centre line of the con-

veyor frame but rather to guarantee that the support

rollers are constantly orientated at right angles to the
conveyor belt, irrespective of whether the latter is cen-
tred or not. This purpose is achieved by arranging for
the belt side-edges to travel along edge guide-rollers
arranged at one end of a double-arm lever, the opposite
end of which supports a stand in which the support roller
is mounted. This mounting stand, which in its simplest
form consists of a plate, is in turn pivotally connect-
ed to the double-arm lever. When the latter pivots in
response to the engagement of the guide rollers with the
belt edges, the support roller will automatically set
itself in a position at right angles to the belt-travel-
ling direction. In this prior-art device, return of the
belt to the intended centre line of the path of travel of
the belt might be achieved as a result of the edge guide
rollers attempting to push the belt back to a centred

position.
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According to the invention, there is provided a device for
adjusting the lateral position of a belt relative to the
intended belt-travelling path, comprising a belt-position
sensing means and belt readjustment means in the form of a belt-

5 gupport roller which is arranged for pivotal movement in the
principal plane of the belt, the belt-position gensing means
being connected to the belt-support roller via a linkage system
for piveting and setting the belt-support roller in a pivotal
position in which said belt-support roller, by engaging the

10 belt, exerts a readjustment force thereon, wherein the linkage
gystem comprises two levers each carrying a respective belt-
positioning sensing member adjacent a respective side of the
belt and forming the sensing means, each lever being, at a first
point along its length, pivotally connected to an

15 interconnection link arranged to support the belt-support
roller, and also being, at a second point along its length,

pivotally connected to a support, the mutual distance between
S the two first pivot points of the two levers being different
from the mutual distance between two second pivot peints of the
20 two levers,

’ Embodiments of the invention utilise the concept of
angularly orientating a support roller in order to compensate
“eree for tendencies of the belt to run out of line. However the
angular orientation of the support roller does take place
25 automatically and the degree of obligueness is determined by the
extent of the lateral movement of the conveyor belt relative to

the intended path of travel along the belt conveyor.
More particularly, the preferred embodiments utilise belt-

position sensing means and belt readjustment means to steer the
30 conveyor belt and to centre the latter relative to the intended
path of travel of the belt. The belt readjustment meang is a
belt-support roller which is intended to engage the belt and to
roll against the latter and which is pivotal in the principal
plane of the belt. The belt-position sensing means is connected

35 to the belt-support roller via a linkage system for pivoting and

adjustihg the belt-support roller to a pivotal position in which
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the belt-support roller, owing to its engagement with the belt,

exerts a readjustment force on the belt.

Embodiments of the invention will now be described, by way

of example only, with reference to the accompanying drawings, in
5 which:

Fig. 1 is a schematic view of a belt conveyor equipped with
belt a steering means in accordance with embodiments of the
present invention.

Fig. 2 is a perspective view of one preferred embodiment of

10 a belt steering means in accordance with the present invention.

Fig. 3 is a view of a similar belt steering means in the
positicn wherein the conveyor belt runs in a centred condition
along the intended path of travel through the belt conveyor.

Fig. 4 is a view of the same belt steering means as in

15 Fig.3 but showing the latter in a position, wherein the belt has
been displaced to 6ne side relative to the intended centre

pogition and
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wherein the support roller of the belt steering
means is automatically set at an angle in order
to return the belt to the intended centred posi-
tion.

is a view of an alternative arrangement of a
sensing roller incorporated in the device.

is a view corresponding to Fig. 3 and shows a
third embodiment of a belt steering means in
accordance with the present invention.

is a view of the same belt steering means as in
Fig. 6 but showing it in a position wherein the
belt has been displaced to one side relative to
its intended centre position and in which the
support roller of the belt steering means has
been automatically set at an angle in order to
return the belt to the intended centred position.
is a view of a further embodiment of the belt
steering means in accordance with the invention.
is a sectional view cn line IX-IX of Fig. 8 and
is a view of yet another embodiment of the belt

steering means in accerdance with the invention.

Fig. 1 is a schematic view of a belt conveyor 10.

Said conveyor comprises an endless conveyor belt 11 run-

ning round end and drive rollers 12. The belt conveycr

comprises a loading station 13 and a discharge staticn

14.

Support rellers 17 are provided to support the upper-

run part of the conveyocr belt between the end rollers 12,

Also over its return-run part 16 the belt is supported by
support rollers 18 which could, however, be spaced fur-

ther apart than the suppert rellers 17. In accordance

with the invention the belt conveyor is equipped with an

automatically operating helt steering device 20 which is

positioned along the return part 16 close to the loading

end of the belt conveyor. Within the scope of the inven-

tion, a belt conveyor could be equipped with a number of

such belt steering devices 20.
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The belt steering device 20 1s shown in greater
detail in Figs 2-5. This device comprises a frame includ-
ing a crossbar 21 across which extends the intended path
of travel of the belt and which is supported by uprights
22, The uprights may be attached tec the belt conveyor
frame or form a part therecf. In a cerresponding way, the
crossbar 21 may be part of the belt conveyor frame. How-
ever, it is preferred to arrange for the belt steering
device to form a separate unit which is installed in the
intended place in an existing belt conveyor,

The crossbar 21 is mounted in a holder 23 which is
displaceable along the uprights 22 and may be set at the
desired level along the latter, for instance with the aid
of clamp bolts 24. In addition, the crossbar may advan-
tagecusly extend through a sleeve included in the holder
23 and be secured to said sleeve with the aid of a corre-
sponding clamp bolt 24. In this manner, the length of the
crossbar is easily adjustable to the relevant width of
the belt conveyor.

Each upright 22 supports a guide plate 25 mounted con
a holder sleeve 26. The holder sleeve 26 is arranged to
be set at the desired level with the aid of for instance
a clamp bolt 24. The position of the guide plate 25 is
adjusted to ensure that the plate is level with the edge
of the conveyor belt.

The belt steering device 20 likewise comprises two
steering arms 27, in accordance with the embodiment illu-
strated consisting of two-arm levers and being mounted
for pivotal movement about a pivot pin or pivot 28 on a
suppert sleeve 29. The support sleeve is fixed to the
crossbar 21, for instance with the aid of a clamp bolt
24. B sensing means 30 is attached to one end of each one
of the steering arms 27. The sensing means preferably is
configured as a rotary roll attached to a crank arm 31 in
order to allow adjustment of the position of the sensing
means relative to the edge of the conveyor belt 11 and
thus adaptation of the device to various belt widths.
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Owing to this arrangement, the crank arm 31 may be pivot-
ed inwards and outwards relative to the arm 27 and conse-
quently relative to the free edge of the belt 11.

At their opposite ends the two steering arms 27 are
mounted for pivotal movement about their respective ful-
crum pin or pivet 32 provided on an associated holder
sleeve 33. A holder rod 34 extends through the two holder
sleeves. At the ends of the rod, holders 35 are provided
to support a support rcller 36.

In accordance with the shown embodiment, the dis-
tance between the pivots'28 differs from (is larger than)
the distance between the pivots 32, Accordingly, dis-
placement of the belt 11 to the left with respect to the
direction of travel of the belt (arrow R} from the posi-
ticn in Fig. 3 to the position of Fig. 4 forces the jux-
taposed sensing roller 30 to move outwards, causing the
holder rod 34 and consequently the suppert roller 36 to
assume an oblique position in the opposite direction.

In consequence thereof, the support roller 36, when rol-
ling against the belt, will tend to return the belt to
its starting position illustrated in Fig. 3 (i.e. to

the right with respect to the direction of travel of

the belt). When the belt, while being affected by the
obliquely orientated support roller 36, creeps back
towards the original position (Fig. 3), the sensing means
30 will detect the successive change of position of the
belt and accordingly successively return the support
roller 36 to its coriginal position, viz. one in which it
extends at right angles to the intended direction of tra-
vel of the belt. Should the belt instead creep to the
right relative to the intended direction of travel of the
belt, the suppert roller is caused to assume an oblique
position in the opposite direction in order to compensate
for and correct also this displacement of the belt.

The degree of obliquity of the support roller 36
relative to the intended path of travel of the belt at

the occurrence of a predetermined lateral displacement of
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the belt may be regulated by changing the ratio of on the
one hand the distance between the pivots 28 and on the
other between the pivots 32. If the distance between the
pivots 32 is reduced or the distance between the pivots
28 is increased the leverage will increase and thus also
the angle of obliquity. The magnitude of the leverage
reguired in each individual case may be easily determined
by the expert experimentally. Should the distance between
the pivots 32 be shorter than the distance between pivots
28, as is the case in the embodiments of Figs 2-4, the
distance between the sensing rollers 30 will increase
when the support roller adopts an oblique position. This
is advantageous, since it prevents the occurrence of
clamping effects. Should the distance between the pivots
28 be smaller than the distance between the pivots 32,
the distance between the sensing rollers 30 will be
reduced, with the result that if the worst comes to worst
these rollers will be pressed against the belt edges from
opposite directions. Consequently, the distance between
the pivots 32 preferably should be less than the distance
between the pivots 28.

Alternatively designed belt steering means are con-
ceivable while making use of the same inventive idea.

In the embodiment of Fig. 2 the sensing rollers 30 are
arranged on a crank arm 31 which in turn is pivotally
mounted on the steering arm 27. In the embodiment of
Figs 3 and 4 the sensing rollers 30 are rotatably mount-
ed directly on the steering arms 27,

In both embodiments according to Figs 2-4 the sens-
ing rollers 30 are perpendicular to the plane of the
belt. In some cases it may, however, be advantageous to
be able to arrange the axes of the sensing rollers at
an angle, whereby they will assume an outwards or inwards
inclined orientation relative to the edges of the belt.
One possibility of achieving this is suggested by the
embodiment accerding to Fig. 5, wherein the crank arm 37

is provided with a bearing bushing 38 and a piveot 30.
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Owing to this arrangement, the piveot pin 39 may be pivot-
ed relative to the arm 27 while simultanecusly rotating
relative to the bearing bushing 38.

Another possible modified embodiment, however less
preferred than the embodiments in Figs 2-5, includes the
use of one-arm levers instead of double-arm levers to
serve as steering arms. An embodiment of this kind is
illustrated in Figs 6 and 7. In this case, the holding
rod 34' of the support roller is pivotally connected to
the levers 27' at a point intermediate the ends of the
levers. One end of the levers or steering arms is con-
nected to the frame or to the crossbar 21 via a pivet pin
or pivot 28'. The sensing rollers 30 are rotatably cen-
nected to the levers or steering arms at the opposite
ends thereof. The holding rod 34' of the support roller
36 is pivotally connected to the steering arm 27' via
fulcrum pins or pivets 32 at a peoint intermediate the
steering arm ends.

Like in the embodiment described above the distance
between the pivot pins differs from the distance between
the fulcrum pins, with the result that the support roller
will be obliquely orientated relative to the intended
direction of travel of the belt, should the belt be dis-
placed laterally relative to the frame or crossbar 21°'.
In this case, the travelling direction of the belt is
reversed, and consequently the belt will come into con-
tact with the sensing rollers 30" before reaching the
support roller 36'. The reason therefor is that the
oblique orientation of the support reoller, upon lateral
displacement of the belt, will be the opposite one in
comparison with the case when a double-arm lever is used
as the steering arm.

Also other modifications of the embodiments as shown
and deécribed are possible. For instance, resetting of
the distances between the pivots 28, 28' and between the
pivots 32, 32', respectively, could be achieved by using
an adjustment means in the form of a screw device one end
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of which 1s formed with left-hand threads and the oppo-
site end with right-hand threads for engagement with pin-
shaped cam means arranged on the carrying and holding
sleeves 2% and 33, respectively. Another possible modifi-
cation is to change the leverage of the respective levers
27, 27', i.e. the ratio between on the one hand the
distance between the pivots 28, 28' and 32, 32' and on
the other the distance between the pivots 28, 28' and the
sensing rollers 30.

Figs B-10 show two other examples of a belt steering
device which is designed in accordance with the invention
and which uses double-arm levers to serve as the steering
arms. In contrast to the embodiment according teo Figs 2-4
the levers are configured with two arm sections 27a, 27b
which may be set in different angular positions relative
to one ancther. This feature is achieved by providing the
twoe arm sections 27a, 27b with interengaging bearing
bushings mounted on top of the pivot 28 on the carrier
sleeve 29 and lockable in the set angular position
relative to one another with the aid of a clamping bolt
24.

The embodiment according to Figs 8-10 may advanta-
geously be used in belt conveyor installations wherein
the belt-travelling direction is reversible. Fig. 8 shows
the set position used if the belt reaches the sensing
means 30 before passing across the support roller 36. In
this case the arm sections 27a, 27 are at an angle rela-
tive to one another and are locked in a position wherein
the distance between the pivot pins 28 is sherter than
the distance between the fulcrum pins 32. As a result,
the support roller 36 is angled in the correct direction
in order to be able to return the belt to the neutral
position illustrated in Fig. 8, should a lateral belt
displacement occur.

Should the belt travel direction be reversed in the
belt conveyor, the arm sections 27a, 27b are set at an
angle in the opposite direction and locked, as illustrat-
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ed in Fig.10. Since in this case the belt will reach the
support roller 36 before coming into contact with the sensors
30, the distance between the pivot ping 28 is longer than the
distance between the fulcrum pins 32, with the result that the

5 support roller will be inclined in the right direction to return

the belt to the neutral position of Fig. 10, should a lateral
belt displacement occur.
Throughout this specification and claims which follow,

unless the context requires otherwise, the werd “"comprise", and

10 variations auch as T"comprises" or “comprising", will be

understood to imply the inclusion of a stated integer or group
of integers or steps but not the exclusion of any other integer

or group of integers.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A device for adjusting the lateral position of a belt
relative to the intended belt-travelling path, comprising a
belt-pogition sensing means and belt readjustment means in the
form of a belt-support roller which is arranged for pivotal
movement in the principal plane of the belt, the belt-position
sensing means being connected to the belt-support roller via a
linkage system for pivoting and setting the belt-support roller
in a pivotal position in which said belt-support roller, by
engaging the belt, exerts a readjustment force thereon, wherein
the 1linkage system comprises two levers each carrying a
respective belt-posgitioning sensing member adjacent a respective
gide of the belt and forming the sensing means, each lever
being, at a first point along its length, pivetally connected to
an interconnection link arranged to support the belt-support
roller, and also being, at a second point along its length,
pivotally connected to a support, the mutual distance between
the two first pivot points of the two levers being different
from the mutual distance between two second pivot points of the

two levers.

2. A device as claimed in claim 1, wherein the two levers of
the linkage sgystem are double-arm levers, one of the end
portions of each said lever supporting the belt-position sensing
member and the opposite end portion of each said lever being
pivotally connected to the interconnection link arranged to
support the belt-support zoller, said levers being‘pivotally
comnected to the support at a point intermediate their end
portions.

3. A device as claimed in claim 1 or claim 2, wherein the
distance between the two first pivot points is smaller than the
distance between the two second pivet points when the intended
direction of movement of the belt is such that the belt comes

into contact with the belt-position sensing means before coming
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into contact with the belt-support reller.

4. A device as claimed in claim 1 or c¢laim 2, wherein the
digtance between the two first pivot points is greater than the
distance between the two second pivot points, when the intended
direction of travel of the belt is such that the belt comes into
contact with the belt-support roller before coming inte contact
with the belt-position sensing means.

5. A device as claimed in claim 2 or any claim dependent on
c¢laim 2, wherein the double-arm levers have two arm sections,
said arm sections being pivotal relative to ome ancther and

being lockable in different relative angular positions.

6. A device as claimed in ¢laim 1, wherein the two levers of
the linkage system are single-arm levers, one of the end
portions of each said lever being pivotally connected to the
gupport and the opposite end portion of each said lever
supporting the belt-position sensing member, said levers being
pivotally connected at a point intermediate their end portions
to the interconnection link arranged to support said belt-
support roller.

7. A device az claimed in claim 6, wherein the distance
between the two first pivot points is less than the distance

between the two second pivot points. '

8. A device as claimed in any one of the preceding claims
comprising reset means for changing the mutual distance between
the twe Ffirst pivot peoints and the two second pivot points
regpectively.
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9. An aajusting device substantially as hereinkefore described

with reference to the accompanying drawings.

DATED this 4th day of January, 2000.
SVEDALAR TRELLEX AB

By its Patent Attorneys:

DAVIES COLLISON CAVE
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