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(57) Abstract

Apparatus for the feeding of preferably cured roof tiles (7) fed from an infeed conveyor (1) on to a stacking unit (2) comprising
at least one rising conveyor (3), showing two parallel rising belts (5), aranged on each side of the infeed conveyor (1) and upholding
opposing support shelves (6), onto which the roof tiles are lifted from the infeed conveyor (1). A part (10) of the infeed conveyor or parts
of its frame (14) are VMCally adjustable in relation to the rising conveyor (3) whereby roof tiles (7) with different profiles may be aligned
on the appropriate level in relation to the support shelves (6).
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DEVICE FOR FEEDING ROOF TILES TO A LOADER FOR A STACK-
ING UNIT.

TECHNICAL FIELD

This invention concerns a device for the
feeding of, preferably, curgd roof tiles, fed from an
infeed conveyor on to a stacking unit comprising at
least one fising conveyor, showing two parallel rising
belts arranged on each side of the infeed conveyor and
upholding opposing support shelves, onto which the roof
tiles are lifted from the infeed conveyor to be stepwise
conveyed ‘upwards the rising conveyor. The infeed
conveyor shows conveyance elements such as conveyor

belts or haulage cables on which the roof tiles are

carried up during their conveyanée forwards towards the
rising belts. '
TECHNICAL BACKGROUND

In a stacking.unit in atcordance with the
preamble above, an accurate synchronisation must be
achieved between the conveyance speed of the conveyor
belt or haulage cable of the infeed conveyor and the
successive vertical conveyance from the infeed conveyor.
A roof tile, conveyed between the rising belts in a
rising conveyor should, thus, exactly at the right
moment, be l1ifted from the infeed conveyor by a pairiof
opposing support shelves on the rising belts, so that
the shelves engage each long-side edge of the tile, to
1ift it from the infeed conveyor. For this to be done
without damaging the tile's long-side edges the support
shelves must be brought into positiorn directly under the
long sides of the roof tile exactly at the right moment
for the lifting opération. This means that a thorough
adjustment of the support shelves' positioning in
relation to the roof tile to be lifted, must take place
for each new cross-section/profile of roof tiles to be
stacked in the stacking unit. Readjustments in the



WO 94/12414 PCT/SE93/01014

10

15

20

25

30

35

production of roof tiles from one profile to another
demand consequently a very accurate adjustment of the
infeed conveyor in relation to the lifting position of -
the rising belt.

DESCRIPTION OF THE INVENTION .

The purpose of this invention is to produce an
apparatus for the feeding of, preferably, cured roof
tiles, fed from an infeed conveyor on to a stacking
unit, which makes it easier to adjust from one tile
profile to another in the case of production
readjustments. The stacking unit comprises at least one
rising conveyor, showing two parallel rising belts
arranged on each side of the infeed conveyor and
upholding opposing support shelves, onto whiéh the roof
tiles are lifted from the infeed conveyor. According to
the preferred embodiment the apparatus is characterised
in that a part of the feeding conveyor or parts of its
frame are vertically adjustable in relation to the
rising conveyor whereby roof tiles with different
profiles may be aligned on the appropriate level in
relation to the support shelves in the case of
production readjustments from one profile to another.

preferably, the parts of the frame are
individually adjustable vertically, but may even be
sideways displaced individually, normal to the tiles'
main conveyance direction on the. infeed conveyor.
pPreferably, each respective part of the frame upholds at
least one conveyance element such as a conveyor belt or
haulage cable on whiéh tiles are conveyed, and 1is
connected by means of control elements and 1level
regulation elements to a foundation common to both the
infeed conveyor and the rising conveyor. The level
regulation elements may, in that case, comprise at least
one master cam for respective part of the frame and at
least one holding on element arranged in connection with
it. In a preferred embodiment of this invention one or
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several master cams may be arranged on a rail with
restricted guidance in its longitudinal direction, and
in connection with one holding on element, arranged for
each master cam on respective part of the frame, which
may, by way of example, comprise a' wheel. Control
elements may comprise guides, in which the legs arranged
for respective parts of the <frame are vertically .
displaceable. It is, however, in accordance with this
invention to allow control elements that comprise other
elements, such as swinging arms, by means of which the
frame may be brought into restricted vertical rotation.

In a preferred embodiment a rail is extended
alongside each of the parts of the frame of the infeed
conveyor, whereby each rail upholds two mastér cams for
each part of the frame. Respective part of the frame is
thus to be supported against a couple of master cams on
respective rail. Preferably, respective ‘master cam
comprises a stepped wedge, whereby determined positions
in regard to the rails correspond with determined levels
of the conveyance elements supported by the parts of the
frame that may thereby be simultaneously adjustéd
through the displacement of the rails in their
longitudinal direction. The adjustment positions of the
rails are achieved by means of a driving arrangement
controlled by conventional control arrangements. ‘
DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The invention is described in the following,
by way of example, with reference to the accompanying
drawings, in which:

Figure 1 shows schematically a stacking unit
for cured tiles, comprising two rising conveyors, in
which the unit is.viewed normal to the tiles' main
conveyance direction. '

Figure 2 shows a detail of one of the rising

conveyors shown in figure 1
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Figure 3 shows a magnification of a roof tile
to be lifted from the belt conveyor onto the rising
conveyor in accordance with figure 2.

Figure 4 shows a more detailed view of a feed
in arrangement onto the rising conveyors'shown in figure
1.

The arrangements shown in the figures are part
of a plant for concrete roof tile manufacture, in which
roof tiles, after having been cured and depalleted from
the metal pallets on which they were carried up during
curing time, are conveyed on an infeed conveyor 1 in the
direction of the arrow as in figure 1 onto a stacking
unit 2 comprising two rising conveyors 3 and two
collecting units 4. In the rising conveyors 3 the tiles
are lifted from the infeed conveyor 1‘ by means of
successive conveyance upwards by the two parallel rising
belts 5 as shown in figure 4. Respective rising belt 5
runs in a closed course on both sides of the infeed
conveyor 1 and shows opposing support shelves 6 onto
which one roof tile 7 at a time 1is lifted from the
infeed conveyor 1. When the beforehand determined number
of tiles 7 is lifted from the infeed conveyor 1 the
rising belt 5 in the first rising conveyor 3 is stopped,
whereby the rising belt 5 in the second rising conveyor
3 starts running and lifting tiles 7 from the infeed
conveyor. The stack of roof tiles 7 in the first rising
conveyor 3 is later displaced to a first collecting unit
4, in which the tiles 6 are piled up so that the pieces
are in contact with each other, later to be coﬂveyed on
to a feeding out carriage 8 by means of which the tile
pile 7 is conveyed on to a packaging station. The course
of events is then repeated alternately between the first
and the second rising conveyor's 3 corresponding

‘collecting unit 4 respectively.

The infeed conveyor 1 that shows schematically

in figure 1 comprises a fixedly mounted main part 9,
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extending between the rising conveyors 3, and two
vertically adjustable parts .10, extending from one side,
right through and partly projecting into the other side
of the rising conveyors respectively 3. Furthermore, one
of the vertically adjustable parts 10 is in connection
with a forwarding conveyor 11, schematically shown in
figure 1, on which -cured roof tiles 7 are conveyed
forward towards the infeed conveyor 1. The forwarding
conveyor's 11 as well as the infeed conveyor's 1 parts
9, 10 show an haulage rope 12 of plastic material on
which the tiles 7 rest during conveyance, as shown in
figure 3. The haulage ropes 12 run at the same speed in
the sliding pieces 13 alongside the different paths, in
step with the movement of the rising belts 5.

A first vertically adjustable part 10 of the
infeed conveyor 1 is shown in figure 4, comprising two
framework parts 14 that are vertically adjustable in
relation to a foundation 15. It is, however, in
accordance with this invention to arrange three, or even
more, framework parts 14 close to each other in the
respective vertically adjustable part 10 depending on
the shape of the roof tiles. -Respective framework part
14 upholds two pulley wheels 16 at each end, over which
an haulage rope 12 runs on sliding pieces 13 alongside
the framework parts 14 respectively. Respective frame
part 14 is in vertically moveable contact with the
foundation 15 through the two legs 17, arranged at a
distance from the framework's 14 ends, whereby each leg
17 runs on a guiding arrangement 18 comprising fluted
guide wheels 19, which is fixedly mounted to the
foundation 15. The frame of the guiding arrangement 18
also upholds supporting wheel 20 for the rail 21 that
runs in the same direction as the respective framework
part 14 on the vertically adjustable part 10 of the
infeed conveyor 1, and which is equipped with a cam 22
for each leg 17 that supports against the respective cam
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22 with the, on that leg, arranged holding on wheel 23.
Respective rail 21 is horizontally displaceable in the
longitudinal direction of the infeed conveyor 1 by means
of a screw device 24, attached partly to the foundation
15 and partly to the rails 21. It is, however, in
accordance with this invention that respective rail 21
may be adjusted separately by means of a separate screw
device 24 for each part of the framework 14.

Respective part of the frame 14 may even be
sideways displaceable, normal to the tiles' 7 main
conveyance direction, to allow for greater flexibility
in regard to the adjustment of the roof tiles'
positioning in relation to the support shelves 6 on the
rising belts 5. Such adjustment is made possible due to
side shifting of the respective guiding arrangements 18,
not shown in the figures, towards optional positions or
beforehand determined . positions with maintained
parallelism between the conveying elements 12 on
respective parts of the frame 14. The corresponding
frame parts 14 in the verticaliy adjustable parts 10 on
the respective rising conveyor 3 are, thus, adjusted
alike. It is, however, in accordance with this invention
to use different vertical adjustments as well as for
lateral displacement with the two parts 10 of the very
same infeed conveyor 1. |

Respective master cam 22 shows steps connected
through inclined parts, by means of which the holding on
wheels 23 and with those respective parts of the frame
14 can be brought into varying vertical intervals in
relation to the foundation 15. Through the vertical
adjustment of the position of the respective frame part
14 the positioning-of the parallel edge sides of the
roof tiles 7 that are in the course of conveyance on the
haulage cables 12, is adjusted to the position of that
pair of support shelves 6 on the rising belts 5 in turn
to be lifting a tile 7 from the haulage cable 12 on the



WO 94/12414 ) PCT/SE93/01014

10

15

20

25

30

35

vertically adjustable part 10 of the infeed conveyor 1.
In the embodiment according to figure 4 respective
master cam 22 shows five stepped levels, corresponding
with five different shapes of roof tiles 7. Respective
part of the frame 14 in the two vertically adjustable
parts 10 of the infeed conveyor 1 is simultaneously
adjustable for height as respective rail 21 extends
alongside the whole of the infeed conveyor 1 and upholds
cams 22 for all legs 17 of the framework parts 14 in
both parts 10. By replacing the rails 21 and the cams

.shown in figure 4 with different rails that show master

came with differently stepped levels, the infeed

_conveyor 1 may be adjusted to fit additional shapes of

roof tiles. Respective master cam 22 can show a straight
shaped wedge-form but also diffefent shapes of a curve.
The master cams 22 may well be removeably fitted on the
rails 21, which makes it easier to adjust the infeed
conveyor 1 to different shapes of tiles.

It is, however, in accordance with this
invention that it is also to be utilised in different
embodiments of rising conveyors and even with other
embodiments of rising arrangements that correspond to
the rising belts in such rising conveyors as the above

depicted.
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CLAIMS

1. Apparatus for the feeding of, prefe:ably
cured roof tiles (7) fed from an infeed conveyor (1) on
to a stacking unit (2) comprising at least one rising
conveyor (3), showing two parallel rising belts (5),
arranged on each side of the infeed conveyor (1) and
upholding opposing support shelves (6), onto which the
roof tiles are lifted from the infeed conveyor (1),
characterised in that a part (10) of the infeed

- conveyor (1) or parts of its frame (14) are vertically

adjustable in relation to the rising conveyor (3)
whereby roof t‘il_es (7) with different profiles‘ may be
aligned on the appropriate level in relation .to the
support shelves (6). .

2. AAppa'ratus according to claim 1,
characterised in that parts of the frame (14) are
individually adjustable for height.

' 3. Apparatus according to claim 1 or 2,
characterised 'in that parts of the frame (14) can
be sideways displaced individually, normal to the tiles'
(7) main conveyance direction.

4. Apparatus according to any of the claims
1 — 3, characterised in that respective part of
the frame (14) upholds at least one conveyance element
(12) such as a conveyor belt or haulage cable, on which
tiles (7) are conveyed, and is, by means of control
elements (18) and level regulation elements (22, -23) in
contact with a foundation (15) common to both the infeed
conveyor (1) and the rising conveyor (3). |

5. Apparatus according to any of the claims
1 — 4, characterised in that the level regulation
elements comprise ét least one master cam (22) for
respective part of the frame (14) and at least one
holding on element (23) arranged in connection with it.

6. Apparatus according to claim 5,
characterised in that one or several master cams
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(22) are arranged on a rail with restricted guidance in
its longitudinal direction (21), in connection with one
holding on element (23), arranged for each master cam
(22) on respective part of the frame (14), which
preferably comprises a wheel. '

7. Apparatus according to any of the claims
2 — 6, characterised in that the control elements .
(18) comprise guides (19), in which the legs (17)
arranged for respective parts of the frame (14) are
vertically displaceable.

8. Apparatus according to any of the claims
4 -7, characterised in that at least two parallel
frame parts (14) that uphold conveyance elements (12)
are arranged at a distance from each other; alongside
the infeed conveyor (1) and by the fact that the very
same, endless, conveying element (12) runs through
respective part of the frame (14) as well as in other
parts (9) of the infeed conveyor (1), driven by a
driving motor common for all conveyance elements (12) by
means of a driving wheel connected with the respective
conveyance element (12). »

_ 9. Apparatus according to any of the claims

1 - 6, characterised in that the conveyance
element (12) runs at the same speed in the vertically
adjustable part (10) as in other parts (9) of the inféed

conveyor.
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