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(57) Abstract

A lifting device for the controlled vertical movement of objects, especially such objects, to which is conveyed an electric current
through a line, such as chandeliers, is described. It is especially characterized by the combination of a relatively longitudinal support
(1), provided with longitudinal guiding means (2), furthermore a threaded, preferably trapezoidally-threaded driving shaft (3) journalled
in the ends of the support (1), which shaft is driven by a motor (5) via a worm gear unit (4), furthermore a carriage (6) guided by said
longitudinal guiding means (2) which carriage is movable in the longitudinal direction of the support (1) with a nut (8) fastened to the
carriage, cooperating with said driving shaft (3), furthermore a shaft (9) provided perpendicularly in the support (1) carrying a first gear ring
(10) and a chain (15) relatlvely heavy and stable to turning, running over said gear nng (10), the chain (15) being driven by said carriage
(6) to change its position in telauonslnp to the support (1) as the position of the carriage (6) is changed in relationship to the support (1)
by the driving shaft (3), the chain carrying in a first end said object.
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A lifting device for the controlled vertical transfer of objects

The present invention relates to a lifting device for the controlled vertical movement of
objects, especially such objects, to which is conveyed an electric current through a line,
such as chandeliers.

In assembly halls, like churches, theatres etc. there is often a need for a vertical
movement of objects, well controlled, that is to say so that the objects may be set
accurately vertically and so that they are not caused to perform any turning movement
during or after the vertical movement. There may be chandeliers, pictures, set- pieces
etc. The chandeliers may have electric lights and candles, which are common in churches,
which means, that they must be available for replacing electric lights and more often for
replacing candles. If there are no suitable lifting devices, and the objects must be made
available with the aid of a ladder or the like, there is much work to be done.

Thus there is a need for a simple and reliable lifting device of the art mentioned
introductorily, which is constructed in a not to complicated way, and the object of the
present invention is to provide such a lifting device.

According to the invention such a device is primarily characterized by the combination of
arelatively longitudinal support, provided with longitudinal guiding means, furthermore
a threaded, preferably trapezoidally-threaded shaft, journalled in the ends of the support,
which shaft is driven by a motor via a worm gear unit , furthermore a carriage, guided
by said longitudinal guiding means, which carriage is movable in the longitudinal
direction of the support, with a nut, fastened to the carriage, cooperating with said
driving shaft, furthermore a shaft provided perpendicularly in the support, carrying a 1:st
gear ring, and a chain , relatively heavy and stable to turning, running over said gear
ring, the chain being driven by said carriage to change its position in relationship to the
support as the position of the carriage is changed in relationship to the support by the
driving shaft, the chain carrying in a 1:st end said object.

Different embodiments are possible within the scope of the invention. The driving shaft
may be driven in any of the ends of the support. The support is intended to be mounted
primarily horizontally or substantially horizontally in an attic or on attic beams, so that
the chain can run downwardly via said gear ring through an opening in the roof, in
which a chandelier or other object is hanging.
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In one advantageous embodiment of the invention, the lifting device is arranged in such a
way, that said shaft, provided perpendicularly in the support, also carries a 1:st pulley,
over which there is an electric wire running, the same also being driven by said carriage
to change its position in relationship to the support (1) as the position of the carriage in
relationship to the support (1) is changed by the driving shaft (3), the end of the wire
(16) being connected in a 1:st end to said object.The other end of the wire is connected,
possibly via a connecting means, to the electric mains.

Per se, the chain may be fixed directly to the carriage, which also is true for the other end
of the wire, if any, which in that case had to be connected to a movable wire, which in
turn had to be connected to the electric mains. More available possible vertical movement
length is gained, however, at a given length of the support, if the chain, and the electric
wire, if any, are fixed to the support, preferably in the vicinity of said shaft, provided
perpendicularly in the support, and the carriage is provided with a perpendicular shaft,
which carries a 2:nd gear ring with a 2:nd pulley over which the chain resp. the wire are
running before the contact with said 1:st gear ring and 1:st pulley.

The lifting device according to the invention may, in an advantageous embodiment be
provided with a limit switch, which increases the safety in utilizing the lifting device and
furthermore facilitates the vertical setting at a certain height of the actual object. Per se the
limit switches may be arranged themselves to be movable along the support, at each side
of the carriage, but in one suitable embodiment of the lifting device according to the
invention, a 1:st limit switch for the electric voltage to said electric motor is provided in
the support at its end, turned from the perpendicular shaft, the 1:st limit switch being
acted upon by said carriage, whilst the 2:nd limit switch is provided in the support in the
vicinity of the perpendicular shaft, the 2:nd limit switch being acted upon by a position
indicator, provided with a nut means, embracing said driving shaft, guided in the
longitudinal direction of the support by guiding means, possibly said guiding means.

The carriage may be guided in different ways in the support by said guiding means, and it
is suitable to provide it with steering wheels, cooperating with guiding means provided
in the support, in the form of guiding bars on the raised walls of a U- beam.

The invention shall be described in the following, reference being made to the two
enclosed figures, of which

figure 1 schematically shows a plan view of a lifting device according to the invention,
whilst

figure 2 schematically shows a view from the side, partly as a section, of same lifting
device, that is shown in figure 1.

-
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In figure 1 a longitudinal support in the form of a U- beam is denoted by 1, and on the
walls of the U- beam at the inside, there are guiding bars 2, as guiding means. In the
ends of the support, there is journalled a trapezoidally threaded driving shaft 3, driven
via a gear worm 4 by an electric motor 5. In the support 1 there runs a carriage 6,
provided with four steering wheels 7, which are guided by the guiding bars 2. A nut § is
fixed to the carriage 6, embracing the driving shaft 3, which is made from steel, whilst
the nut is made from bronze. In the support, in the vicinity of its end there is provided a
perpendicular shaft 9 in the support, carrying a 1:st gear ring 10 and a 1:st pulley 11. In
the carriage a second shaft 12 is arranged perpendicularly, carrying a 2:nd gear ring 13
and a 2:nd pulley 14. E relatively heavy chain 15, stable to turning is fastended to the
bottom of the support, in the vicinity to said perpendicular shaft, provided in the
support. The chain runs over the 2:nd gear ring, turns over and runs over th 1:st gear ring
and thereby changes direction 90° if the support is mounted horizontally, and carries in
its free end the actual object, which is best shown in figure 2. An electric wire 16 is fixed
to the support, longitudinally seen at level with the fixing point of the chain in the
support, then runs up over the 2:nd pulley and further to the 1:st pulley, then changes
direction 90° and goes down to the object, where the end of the wire is connected to a
light source or other current consumer.

When the driving shaft 3 is brought to rotate in the desired direction by the electric motor
5, via a worm gear 4, which may have a exchange gear reduction of 14:1, the carriage 6
is moved in the desired direction, running smoothly, and the chain 15 resp the wire 16
are extended or reduced a desired stretch. A 1:st limit switch 17 is fixed to the support on
the side of the carriage 6, turned to the electric motor 5, and a 2:nd limit switch 18 is
fixed to the support on the other side of the carriage. A position indicator , formed like a
nut 19 embraces the the driving shaft and is moved with this at the same rate as the
carriage 6, as it is prevented from rotating by a tap 20, guided by the guiding bar 2. The
nut 19 is suitably formed so that it can be opened, so that it can be moved along the
driving shaft 3 to a desired breaking position An extra nut 21 runs freely on the driving
shaft 3 at the carriage 6. In these there is a stop 22. If the fixed nut would break, the
forced movement of the carriage 6 is stopped by the nut 21 and the stop 22.
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Patent Claims

1. A lifting device for the controlled vertical movement of objects, especially such
objects, to which is conveyed an electric current through a line, such as chandeliers,
characterized by the combination of

a) arelatively longitudinal support (1), provided with longitudinal guiding means (2),
b) a threaded, preferably trapezoidally-threaded driving shaft (3) journalled in the ends
of the support (1) which shaftis driven by a motor (5) via a worm gear unit (4),

¢) a carriage (6) guided by said longitudinal guiding means (2) which carriage is
movable in the longitudinal direction of the support (1) with a nut (8) fastened to the
carriage, cooperating with said driving shaft (3)

d) ashaft (9) provided perpendicularly in the support (1) carrying a 1:st gear ring (10)
and a chain (15) relatively heavy and stable to turning, running over said gear ring (10),
the chain (15) being driven by said carriage (6) to change its position in relationship to
the support (1) as the position of the carriage (6) is changed in relationship to the
support (1) by the driving shaft (3), the chain carrying in a 1:st end said object.

2. A lifting device according to claim 1, characterized in that said shaft (9), provided
perpendicularly in the support (1) also carries a 1:st pulley over which there is an electric
wire (16) running, the same also being driven by said carriage (6) to change its position
in relationship to the support (1) as the postion of the carriage in relationship to the
support (1) is changed by the driving shaft (3), the end of the wire (16) being connected
in a 1:st end to said object.

3. Alifting device according to claim 2, characterized in that the chain (15) and the wire
(16) are fixed to the support (1), preferably near said shaft (9), provided perpendicularly
to the support (1) and that the carriage (6) is provided with a perpendicular shaft (12),
which carries a 2:nd gear ring (13) witha 2:nd puliey over which the chain (15) resp. the
wire (16) are provided to run before the contact with said 1:st gear ring (10) and the 1:st
pulley (11).

4. A lifting device according to any of claims 1 to 3, characterized by a 1:st limit switch
(17) for the electric voltage to the electric motor (5), provided in the support (1) in its end
turned from the shaft (9), provided perpendicularly, the 1:st limit switch being acted upon
by said carriage (6), and a 2:nd limit switch provided in the support (1) in the vicinity of
the shaft (9), provided perpendicularly, the 2:nd limit switch (18) being acted upon by a
position indicator( 19), provided with a nut means (19), embracing said driving shaft (3)
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guided in the longitudinal direction of the support by guiding means, possibly said
guiding means (2).

5. Alifting device according to any of claims 1 to 4, characterized in that said carriage
(6) is provided with steering wheel (7), cooperating with guiding means in the support
(1) in ther form of guiding bars (2) on the raised walls of a U-beam.
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