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(57) Abstract: A method of handling tyres or wheels, comprising loading
the tyres on a vertically displaceable support and unloading tyres from the
support to a storage rack, comprising loading a first set of tyres on a first
shelt'in an upright position, vertically displacing said first shelf at least a dis-
tancecorresponding to the diameter of the tyres, loading a second set of tyres
on a second shelf in an upright position, vertically displacing said first shelf
to an unloading height,moving said first set of tyres to the storage rack, fur-
ther displacing said first shelf so as to give space to said second shelf, and
vertically displacing said second shelf to said unloading height and moving
said second set of tyres to the storage rack. The device comprises a first ver-
tically displaceable shelf (14) and a second vertically displaceable shelf (16),
said shelves having support means (18) to support tyres (20) in an upright
position. It further comprises a first carriage (22) supporting said first shelf
and a second carriage (24) supporting said second shelf, and a drive means
operating on said first carriage and said second carriage for vertically and in-
dividually displacing said first carriage and said second carriage to an un-
loading height.
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A METHOD, A DEVICE AND A HOIST FOR HANDLING TYRES

TECHNICAL FIELD

[0001] The handling of tyres/wheels generally and storing of snow tyres in
store houses in particular is attended to by garages or repair shops. During
snow conditions the normally used tyres are stored and handled in a
corresponding way. The tyres are stored in an upright position or in a

horizontal position in storage racks.
PRIOR ART

[0002] When tyres are stored in the horizontal position it is possible and
convenient to use pallet or magazines that are handled by lift trucks. A
drawback is that lift trucks require a large space to operate between the
storage racks. There are advantages of handling and storing tyres in the
upright position. The tyres can be rolled to an appropriate position in the rack
and it is possible to optimize packaging of the tyres since they have different

widths and sizes.

[0003] A problem of storing tyres in the upright position is that the tyres have
to be handled manually when loading and unloading. Preferably, the tyres
should be positioned close to the storage rack before they are rolled into the
desired position. According to a presently used method ladders are used to
reach high position. Such a method is of course not recommended and

definitely is not ergonomic.

[0004] It is possible also to use hoists with a lift cage. The tyres are then
placed on the bottom of the lift cage and have to be lifted manually from the
lift cage to the storage rack and back. A more ergonomic system obviously is
desired. A comparatively short distance between storage racks is used to
maximise storage capacity. However, such a short distance will highly limit

the size and required operating area of a hoist or truck.
SUMMARY OF THE INVENTION

[0005] An object of the invention is to overcome the drawbacks presented

above and to provide a tyre lifting apparatus that is more ergonomic and can
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be used for handling tyres and wheels in garages and store houses. In
various embodiments the apparatus will facilitate a manual handling of tyres
and wheels when they are placed in and removed from a storage rack.
Specifically, the manual handling can be carried out without lifting the wheels

and without working in uncomfortable positions.

[0006] In various embodiments the apparatus in accordance with the
invention comprises a lifting device operating on two fork shelves. Each fork
shelf is designed to support and carry at least two wheels in an upright
position and is provided with support means designed to support the wheels
in the upright position. Both fork shelves extend in a substantially horizontal
direction. In accordance with the invention both shelves can be raised to
approximately the same height to facilitate the transfer of the wheels from the
shelves to the storage rack even though a first fork shelf is operated as an

upper fork shelf and a second fork shelf is operated as a lower fork shelf.

[0007] In use an operator or a driver sets the first as well as the second fork
shelf to a lowest position and mounts two wheels on the upper fork shelf in a
transport position. The driver then actuates the lifting device to raise the
upper fork shelf while the lower fork shelf is maintained in the lowest position.
When the upper fork shelf is in the higher position a distance is created to the
lower fork shelf. The distance is sufficient to allow two more wheels to be

mounted on the lower fork shelf also in the upright position.

[0008] When both fork shelves are loaded with wheels at least the upper
fork shelf is raised until it reaches an appropriate height in relation to a
storage rack where the wheels arranged on the first fork shelf can be
unloaded. After unloading the wheels from the upper fork shelf the lower fork
shelf is raised to approximately the height at which the upper fork shelf was
unloaded. In various embodiments the upper fork shelf is pivoted at least 90°
from the horizontal position to a raised resting position after being unloaded.
As a result the lower fork shelf can be raised to a position substantially

corresponding to the height at which the upper fork shelf was unloaded.

[0009] Then the wheels from the lower fork shelf are unloaded accordingly.

During all movements and transfer of the wheels both during loading and
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unloading the wheels rolled and no lifting of the wheels is required. A suitable
working position for the operator is also maintained during the complete

process.

[0010] The unloading of wheels from the storage rack is performed in the
same way in the reverse order. Wheels are rolled from the storage rack to
the lower fork shelf positioned in line with the storage rack while the upper
fork shelf is in the raised position. The lower fork shelf then is lowered to a
position where an upper section of the wheels is below the upper fork shelf
when again positioned in the horizontal position. In this position wheels can
be rolled over from the storage rack to the upper fork shelf. Then both fork

shelves are lowered to an unloading position.

[0011] In the unloading position the lower fork shelf normally is in the
lowermost position where the wheels are rolled of the fork shelf. The upper
fork shelf then also is lowered to the lowermost position and wheels

supported thereon can be rolled of accordingly.

[0012] In various embodiments the lifting device comprises a winch powered
by an electric motor. A wire or a belt is attached to a cylinder or roll and runs
over a plurality of pulley wheels or cylinders. One cylinder is connected to the
upper fork shelf and a further cylinder is connected to the lower fork shelf.
Each of the shelves is mounted on a carriage that is moved in a sliding

movement on a vertically extending guide when the winch is operated.

[0013] In various embodiments the lifting device in accordance with the
invention is arranged on a telescopic beam of a hoist. The hoist also
comprises a lift cage arranged on an upper section of a periscopic beam

together with said lifting device.

[0014] When both fork shelves are loaded with wheels the lift cage
supporting the operator is also raised so as to achieve a suitable working
height for the operator when unloading the wheels from the upper fork shelf.
The lift cage is kept at an unloading position. Both fork shelves will

accompany the lift cage during this process.

[0015] In various embodiments a loop is formed by the belt or wire and a
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section of the belt or wire is attached to a rotating wheel of the winch. The
belt runs over a plurality of pulley wheels and when the wheel of the winch is
rotated the belt is winded up thereon and the section of the belt running over
the cylinders is shortened. As a result the cylinders connected to the fork
shelves will be moved. The movement will be restricted to a vertical
movement along the telescopic beam. A linear controlling device such as a

guide or similar device arranged on the beam will control the movement.

[0016] It is possible to lock both fork shelves in horizontal positions along
the beam. When one fork shelf is locked and the winch is operated the
winding of the belt will result in a movement of the non-locked fork shelf at a
higher speed. By locking the lower fork shelf in a lower position until the
upper fork shelf is pivoted to the resting a safety arrangement can be
implemented. It would then not be possible to raise the lower fork shelf to an
interfering position close to the upper fork shelf while the upper fork shelf still
is supporting wheels. In the interfering position tyres on the lower fork shelf
could hit tyres on the upper fork shelf and move them from the safe transport

position in an unpredictable way.
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order that the manner in which the above recited and other
advantages and objects of the invention are obtained will be readily
understood, a more particular description of the invention briefly described
above will be rendered by reference to specific embodiments thereof which

are illustrated in the appended drawings.

[0018] Understanding that these drawings depict only typical embodiments
of the invention and are not therefore to be considered to be limiting of its
scope, the invention will be described and explained with additional

specificity and detail through the use of the accompanying drawings in which:

Fig. 1 IS a schematic side elevation view of one embodiment of a device in
accordance with the invention,
Fig. 2 is a schematic top section of a further embodiment of a device in

accordance with the invention,
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Fig. 3 is a schematic perspective view of the top section of Fig. 2 showing
also fork shelves,

Fig. 4 is a schematic perspective view of the top section of Fig. 3 showing
also a lift cage,

Fig. 5 s a schematic perspective view of a hoist with a handling device in
an upper unloading position, and

Fig. 6  shows the hoist of Fig. 5 when an upper fork shelf has been

unloaded and raised to a resting position.

DETAILED DESCRIPTION

[0019] In Fig. 1 a device for handling tyres 20 in accordance with the
invention is arranged on an upper section 10 of a telescopic beam 11 of a
hoist 12. A first vertically displaceable fork shelf 14 and a second vertically
displaceable fork shelf 16 form together a vertically displaceable support for
tyres. In an operating position said first vertically displaceable fork shelf 14
and said second vertically displaceable fork shelf 16 extend in a substantially
horizontal direction and comprises support means 18 for supporting tyres or

wheels in an upright position.

[0020] Said first vertically displaceable fork shelf 14 is connected to and
supported by a first carriage 22 and said second vertically displaceable fork
shelf 16 is connected to and supported by a second carriage 24. Said first
carriage 22 and said second carriage 24 are displaceable in a vertical
direction along a guide 26. A winch comprising a motor and a first wheel 28 is
arranged in the upper section 10. An endless wire or belt 30 is attached to
said first wheel 28 and will be winded up on and winded off from,

respectively, the first wheel when the motor is operated.

[0021] The endless belt 30 extends over a plurality of directing pulley
wheels 32 and over a first end pulley wheel 34 and over a second end pulley
wheel 36 and back to the first wheel 28. Said first end pulley wheel 34 is
attached to said first vertically displaceable fork shelf 14 and said second end
pulley wheel 36 is attached to said second vertically displaceable fork shelf

16. As aresult when the motor rotates said first wheel 28 and the endless
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belt 30 is wound up thereon the endless belt 30 is shortened and said first
end pulley wheel 34 and said second end pulley wheel 36 will be pulled
upwards while rotating. As a result also the corresponding fork shelves will

be displaced in the vertical direction.

[0022] Said second vertically displaceable fork shelf 16 is provided with a
locking means for locking it in a lower loading position. In the embodiment
shown in Fig. 1 the locking means comprises a hook 38 and a yoke 40.
When the locking means is engaged in the lower loading position a winding
operation of the first wheel 28 will pull only the first end pulley wheel 34
upwards while only rotating said second end pulley wheel 36.
Correspondingly, when the first vertically displaceable fork shelf 14 has come
to a top end position and cannot be further moved upwardly only the second
end pulley wheel 36 will be pulled upwards while only rotating the first end
pulley wheel 34. When one of the end pulley wheels is locked the free end

pulley wheel will move with a higher speed.

[0023] When the first vertically displaceable fork shelf 14 has reached a top
position it can be pivoted around a hinge 46 from a tyre supporting position to
a raised resting position as shown by a dash and dot line in Fig. 1. The
direction of rotation is indicated by arrow A. An abutment and a release
element 39 are arranged at the top position. When the first vertically
displaceable fork shelf 14 has reached the top position the release element
39 is touched. As a result the locking mechanism comprising the hook 38 and

the yoke 40 can automatically released.

[0024] In the embodiment shown in Fig. 1 a lift cage 42 is also attached to
the upper section 10 of a telescopic beam 11. The hoist 12 also comprises a
support and drive device 44. Batteries or other power supply units can be

provided in said support and drive device 44.

[0025] In various embodiments the invention relates to a method using two
fork shelves for wheels/tyres. Said fork shelves can be moved simultaneously
and individually by means of a motor winch. An upper fork shelf can be
pivoted so as to allow a lower fork shelf to reach the same position as said

lower fork shelf. The motor winch raises both fork shelves until said upper
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fork shelf reaches an end position against an abutment and thereafter said
lower fork shelf can continue to a height that is in level with said upper fork
shelf on the condition that said upper fork shelf has been pivoted to a raised

position (after having been unloaded).

[0026] In the embodiment shown in Fig. 2 only an upper section 10 of the
telescopic beam 11 is shown. The first wheel 28 is driven by a motor 48 and
a gear box (not shown). The endless belt 30 extends from the first wheel 28
over a plurality of directing pulley wheels 32 down to said first end pulley
wheel 34. Then the endless belt 30 runs up over another directing pulley
wheel and down to said second end pulley wheel 36. As previously set out
said first end pulley wheel 34 is connected to said first vertically displaceable
fork shelf 14 and said second end pulley wheel 36 is connected to said

second vertically displaceable fork shelf 16.

[0027] In the embodiment shown in Fig. 3 said first vertically displaceable
fork shelf 14 and said second vertically displaceable fork shelf 16 have
reached an upper position. After pivoting the first vertically displaceable fork
shelf 14 it is possible for the second vertically displaceable fork shelf 16 to

reach the same vertical position.

[0028] Fig. 3 shows the lift cage 42. The first vertically displaceable fork
shelf 14 is in an upper position while the second vertically displaceable fork
shelf 16 is positioned in a lower loading position. No wheels are supported on
the fork shelves. The guide 26 is arranged on the upper section 10 of the

telescopic beam.

[0029] In Fig. 5 the first vertically displaceable fork shelf 14 is in an upper
unloading position where an operator (not shown) easily can roll the two
upper tyres 20 over to a storage rack (not shown) at the same vertical
position. The second vertically displaceable fork shelf 16 is positioned in a

lower position supporting two further tyres.

[0030] In Fig. 6 the two upper tyres have been rolled over to the storage
rack and the first vertically displaceable fork shelf 14 has been pivoted to an
upright position. In this position the locking means of the second vertically

displaceable fork shelf 16 can be automatically released so as to allow the
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second vertically displaceable fork shelf 16 supporting two tyres to be

vertically displaced to the unloading position.

[0031] In various embodiments the invention relates to two fork shelves
mounted on carriages. Said carriages are connected to a winch extending
with a belt/wire from a motor winch to an upper carriage, around a first pulley
wheel, further up to a second pulley wheel at an upper section of a beam and
further down to a lower carriage. A locking means is provided to prevent an

unintentional movement of a lower fork shelf.

[0032] While certain illustrative embodiments of the invention have been
described in particularity, it will be understood that various other
modifications will be readily apparent to those skilled in the art without
departing from the scope and spirit of the invention. Accordingly, it is not
intended that the scope of the claims appended hereto be limited to the
description set forth herein but rather that the claims be construed as
encompassing all equivalents of the present invention which are apparent to

those skilled in the art to which the invention pertains.
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CLAIMS

1. A method of handling tyres or wheels, comprising loading the tyres on a
vertically displaceable support and unloading tyres from the support to a
storage rack, characterised bythe steps

loading a first set of tyres on a first shelf in an upright position,

vertically displacing said first shelf at least a distance corresponding
to the diameter of the tyres,

loading a second set of tyres on a second shelf in an upright position,

vertically displacing said first shelf to an unloading height,

moving said first set of tyres to the storage rack,

further displacing said first shelf so as to give space to said second
shelf,

vertically displacing said second shelf to said unloading height and

moving said second set of tyres to the storage rack.

2. A method as claimed in claim 1, further comprising
pivoting said first shelf at least to an upright position when leaving
space to said second shelf.

3. A method as claimed in claim 1, further comprising

preventing said second shelf from vertical displacement to said
unloading height until said first shelf has been displaced to give space to said
second shelf.

4. A method as claimed in claim 3, further comprising
preventing said second shelf from vertical displacement to said
unloading height until said first shelf has been rotated at least to an upright

position when giving space to said second shelf.
5. A method as claimed in anyone of claims 1-4, further comprising

locking said second shelf from vertical displacement while said first

shelf is vertically displaced to said unloading height.

RECTIFIED SHEET (RULE 91)
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6. A method as claimed in anyone of claims 1-4, further comprising
locking said first shelf from vertical displacement while said second
shelf is vertically displaced to said unloading height.

7. A device for handling tyres, comprising a vertically displaceable support,
characterised by

a first vertically displaceable shelf (14) and a second vertically
displaceable shelf (16), said first vertically displaceable shelf (14) and said
second vertically displaceable shelf (16) having support means (18) to
support tyres (20) in an upright position,

a first carriage (22) supporting said first shelf and a second carriage
(24) supporting said second shelf,

a drive means operating on said first carriage and said second
carriage for vertically and individually displacing said first carriage and said
second carriage to an unloading height,

said first vertically displaceable shelf having a first supporting
position and a second rest position, said rest position leaving space for the
second shelf to reach said unloading height.

8. A device as claimed in claim 7, also comprising

a first releasable locking means for preventing said first shelf from
vertical displacement,

a second releasable locking means for preventing said second shelf
from vertical displacement.

9. A device as claimed in claim 7, wherein
said first vertically displaceable shelf comprises a hinge for pivoting
said first shelf at least to an upright position when leaving space to said

second shelf.

10. A device as claimed in claim 7, wherein said drive means comprises a

motor driving a first wheel, said device further comprising

RECTIFIED SHEET (RULE 91)
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an endless belt or wire attached to said first wheel to be winded up
thereon when said first wheel is rotated, said endless belt extending over a
plurality of pulley wheels, a first pulley wheel being connected to said first
carriage and a second pulley wheel being connected to said second carriage,
said first carriage and said second carriage being vertically displaced when
said endless belt is winded up on said first wheel.

11. A device as claimed in claim 9, also comprising a plurality of directing
pulley wheels arranged to direct said endless belt to extend in a substantially

vertical direction to said first pulley wheel and to said second pulley wheel.

12. A device as claimed in claim 7, also comprising guide means (26)
guiding said first carriage and said second carriage to move in a substantially
vertical direction.

13. A hoist comprising a telescopic beam having a top section supporting a
lift cage, and further supporting

a first vertically displaceable shelf and a second vertically
displaceable shelf, said first vertically displaceable shelf and said second
vertically displaceable shelf having support means to support tyres in an
upright position,

a first carriage supporting said first shelf and a second carriage
supporting said second shelf,

a drive means operating on said first carriage and said second
carriage for vertically and individually displacing said first carriage and said
second carriage to an unloading height,

said first vertically displaceable shelf having a first supporting
position and a second rest position, said rest position leaving space for the
second shelf to reach said unloading height,

said drive means comprising a motor driving a first wheel, said hoist
further comprising an endless belt attached to said first wheel to be winded
up thereon when said first wheel is rotated, said endless belt extending over

a plurality of pulley wheels, a first pulley wheel being connected to said first

RECTIFIED SHEET (RULE 91)
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carriage and a second pulley wheel being connected to said second carriage,
said first carriage and said second carriage being vertically displaced when

said endless belt is winded up on said first wheel.

SUBSTITUTE SHEET (RULE 26)
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