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& (57) Abstract: A projector lifting device for a ceiling structure comprises a projector lift suspended from a load-bearing construction
(2) and which can displace a support element (21) carrying a projector (30) down through a rectangular opening in a ceiling structure
(1) with ceiling panel (4°) that is pre-stressed upwardly towards the ceiling structure by springs (60) so that its edge parts rest against
the edges of the opening. The ceiling panel is opening by being displaced by the support element of the projector lifting device
against the action of the springs (60) which automatically close the ceiling panel when the lifting device lifts the support element

=

through the opening to above the level of the ceiling (1).
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A projector lifting device for a ceiling

The invention relates to a projector lifting device for a ceiling having a
panel that can be lowered from the level of the ceiling together with a
projector carried by the lifting device, in order to permit the projector to
project a picture onto a generally vertical screen.

The invention thus relates to a projector lifting device of the type described
in the preamble to claim 1.

In previously known projector lifting devices the ceiling panel is carried by
the lifting device of the projector. The lifting device displaces the ceiling
panel and the projector between two end positions; a first end position in
which the ceiling panel is fitted into the surface of the ceiling, and a second
position in which the ceiling panel is situated a predetermined distance
below the surface of the ceiling. It is thus usual for the ceiling panel to be
somewhat larger than a corresponding opening in the ceiling so that the
ceiling panel carried by the lifting device provides overlap sealing around
the edge of the opening in the ceiling.

A problem thus arises in that the ceiling panel will not reach exactly the
correct level, i.e. the level of the ceiling, so that the surface of the ceiling
will not be nice and uniform. Furthermore, scattered light from the space
between the ceiling and the load-bearing ceiling structure above it may
enter the room. If the ceiling panel sealingly overlaps the edge of the
opening in the ceiling for the projector from below, the drive means for the
lifting device may also lift the panel too high and damage the ceiling
structure.

In lifting devices of the type mentioned, furthermore, scattered light from
the projector, for instance, may enter the room through the gap between
the edge of the opening in the ceiling and the lowered panel so that the
spectators in the room are subjected to disturbing light, noise and heat
from the projector and other sources of light, noise and heat above the
ceiling.
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The object of the present invention is thus to provide a projector lifting
device by means of which the above drawbacks are completely or partially
eliminated.

This object is achieved by means of the invention.
The invention is defined in the appended claim 1.

Embodiments of the invention are defined in the appended claims
dependent on claim 1.

In accordance with a currently preferred embodiment the ceiling is
provided with a rectangular opening having a ceiling panel the edge of
which along three sides overlaps the lower edge of the ceiling, while the
remaining edge of the ceiling panel is connected by means of a hinge to the
adjacent edge of the opening in the ceiling. A second hinge may also be
arranged in the ceiling panel, parallel with said first hinge and spaced
therefrom a distance greater than the vertical displacement down from the
plane of the ceiling. The ceiling panel thus hardly obstructs the view of
spectators sitting behind the projector. The ceiling panel is also pre-
stressed towards the lower side of the ceiling by means of springs. A
projector lifting device carried by the load-carrying ceiling structure is
provided at its lower end with a support element for the projector. The
hatch is opened when the support element of the lifting device contacts the
ceiling panel. Thanks to the pre-stressing springs, the panel will
automatically close when the projector lifting device lifts the support
element with the projector. The arrangement of a screening edge along the
side edges of the ceiling panel, and possibly the ends of the front edge of
the panel, offers screening of the gap between the ceiling panel and the
ceiling when the panel is lowered. The rear part of the panel between the
hinges forms a screen between the remaining part of the panel and the
adjacent edge of the ceiling. The side edges may be divided at the extra
hinge and overlap slightly so that the edges can overlap each other when
the panel bends around the extra, second hinge. The arrangement in
accordance with the invention can easily be integrated in ceiling structures
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of the type comprising a frame defining rectangular openings screened by
corresponding rectangular panels resting on flanges in the frame. The
hinges at one edge of the panel for the projector lifting device can thus be
attached to this frame by means of riveting, gluing or the like.

Using a simple lifting device in accordance with the invention it is possible
to substantially prevent noise, light and heat/cold from entering the room
when the projector is being used. Furthermore the ceiling panel always
automatically accurately closes the opening when the lifting device is
raised. Neither need the vertical movement of the lifting device be
particularly accurate since the upper and lower end positions of the
projector lifting device are relatively uncritical.

The invention will be described by way of example in the following, with
reference to the accompany drawings.

Figure 1 shows schematically a vertical section through a projector
lifting device in accordance with the invention.

Figure 2 shows schematically the ceiling panel associated with the
lifting device, from above.

Figure 3 shows a view of the ceiling panel as shown in Figure 2, from
below.

Figure 1 shows schematically a view from below of the panel for the
projector lifting device as mounted in a ceiling structure.

Figure 1 shows a ceiling structure 1 suspended from a load-carrying
ceiling 2. The ceiling structure consists of a rectangular frame constructed
from T-sections in conventional manner. The sections have flanges on
which ceiling panels 4 rest. A projector lifting device is suspended from
the structure 2 in such a frame opening. The lifting device comprises a
linear drive means having a vertically movable part 11 carrying a vertical
shaft 20 on a support 21 carrying a projector 30. A special ceiling panel 4’
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is fitted in the frame opening beneath the projector lifting device. The
edges of the panel 4" overlap the lower side of the sections 3.

The panel 4’ is provided with a hinge 41 at its rear edge. The hinge
extends in the plane of the panel 4, along the adjacent frame element 3 and
is attached to this by means of gluing, for instance.

At its front edge the panel 4" is provided on its upper side with an edge 40
extending upwardly from the panel 4" and having an opening 41 for the
beam path of the projector 30.

The panel 4’ is also divided into a front part 14 and a rear part 14,
connected to each other via a hinge 50 situated parallel to the hinge 44 and
spaced a distance greater therefrom than the intended displacement of the

part 14 from the plane of the ceiling 1.

Edges 42 are provided along the upper side edges of the panel 4’. The
edges 42 are formed by two edge portions 46, 47 extending as far as the
hinge 50 and overlapping slightly when the panel 4’ lies in the plane of the
ceiling 1. Springs 60 are fitted to the load-carrying ceiling structure 2 and
pre-stress the panel 4" towards its closed position. A pre-stressed spring
60 is suitably placed at each corner of the plate 4.

It can be seen that activation of the drive means 10 of the lifting device will
cause the support element 21 to come into contact with the upper side of
the plate 4" and press this downwards. Since the support element 21 has
some extension and comes into contact with the front part of the panel 14,
this will be parallel displaced so that the panel 4’ assumes the position
indicated in broken lines in Figure 1. The side edges 42 and front edge 40,
as well as the rear part 14" of the panel 4" provide a screen between the
lowered part of the panel 14 and the ceiling structure 1 around the
projector 30.

When the lifting device 10 is raised to a position above the level of the
ceiling structure 1, the springs 60 will return the panel 4 with a
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predetermined force to a position in which it easily covers the frame
opening.

The invention has been illustrated in a particular embodiment in which the
ceiling panel 4" is provided with two parallel hinges 50, 44 so that the
projector lifting device is visible as little as possible to spectators seated
behind the lifting device.

It should be evident, however, that the advantages of the invention are
also achieved with a simplified embodiment of the projector lifting device
in which the panel 4 sealingly overlaps the sections 3 of the opening all
the way round, and the panel 4’ is provided with a screening edge so that
the edges screen off the gap between the ceiling 1 and the lowered plate 4’
around its entire periphery with the exception of the beam path of the
projector 30.

It should also be evident that the front edge 40 may normally be dispensed
with since the projector light must in any case be able to pass freely
forwards towards a projector screen.
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CLAIMS

1. A projection device for a ceiling structure, said ceiling structure
comprising a framework (3) suspended from a load-bearing ceiling
structure (2) and ceiling panels (4) which are supported at the edges by
supporting flanges on the framework, in order to cover corresponding
openings in the framework, a lifting device (10, 20, 21) being carried by the
load-bearing ceiling structure (2) and comprising a support element (21)
for vertical displacement, wherein the support element (21) for a projector
which can be moved by a lifting device through an opening in the
framework between a lowered position below the ceiling (1) and a raised
position in which a ceiling panel cooperating with the lifting device covers
the opening of the framework, the ceiling panel having edges that overlap
the edges of the framework from beneath, characterised in that
the ceiling panel (4') is pre-stressed upwardly towards a closed position by
springs (60), the ceiling panel (4') then covering the corresponding
opening in the framework, and in that the support element (21) of the
lifting device, upon lowering, is arranged to move the ceiling panel (4')
against the action of the pre-stressing springs (60).

2. A device as claimed inclaim1, characterised in that,
on its upper side the ceiling panel (4') has an edge element to screen off the
gap appearing between the ceiling and the opening edge when the ceiling
panel is lowered, at least along the rear part of the panel in projection
direction.

3. A device as claimed in claim1 orclaim 2, characterised
in that the rear edge of the ceiling panel (4) is connected to the edge of
the opening via a first hinge (44) and in that the ceiling panel (4) has a
second hinge (50) that is parallel with the first hinge (44) and articulately
joins two rectangular sections (14, 14) of the ceiling panel (4'), wherein the
length of the first section (14'), situated between the hinges (44, 50), is
greater than the vertical displacement of the ceiling panel (4°) and wherein
the surface of support element (21) of the lifting device presses against the
other section (14) of the ceiling panel (4) in order to keep this substantially
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parallel to the plane of the ceiling structure when the ceiling panel (4') in
open state, and in that the first section of the ceiling panel forms a
screening edge between the second part (14) of the ceiling panel and the
ceiling structure.

4. A device as claimed in any one of claims 1-3,
characterised in that the ceiling panel is provided with screening

edges (42) along its side edges.

5. A device as claimed in claim 4, characterised in that
the ceiling panel is provided with a screening edge along the front edge of
the ceiling panel (4’), the front screening edge having an opening for the
beam path of the projector.
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