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(57) Abstract: The arm of a ceiling holder, especially the arm (1) of the
ceiling holder for attaching of pendant accessories such as medical devices,
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medical apparatuses, tools and equipment, which includes a supporting part
(2) connected with the pendant accessories and/or other supporting parts of
the ceiling holder, where the supporting part (2) comprises of a composite
skeleton (5).
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Arm of ceiling holder

Technical Field

The present invention relates to an arm of a ceiling holder, especially to
the arm of the ceiling holder for attaching of pendant accessories such as medical
devices, medical apparatuses, tools and equipment, which includes a supporting part
and end pieces used for connection with the pendant accessories and/or other
supporting parts of the ceiling holder.

State of the Art

A wide range of the arm structures of ceiling holders is known from the art and
they are used for attaching of the pendant accessories, such as medical devices,
tools, and equipment in the operating theatres or examination rooms. The arms
contain the supporting part made from a metal material.

The main disadvantage of the arms, which include metal supporting part, is
increased weight that causes deteriorated manoeuvring with the arms. Higher weight
goes hand in hand with higher rating of the handling and balancing structural
components, which again increases tofal weight of the arm. Higher weight stands for
more material and thereby, higher total price of the holder. Higher costs are also
associated with necessity of higher rating of the holder fixing component in the ceiling
structure.

The aim of the present invention is the structure of the arm of the ceiling
holder, structure of which will be far lower when compared to the art, easier to
manufacture and cheaper in general.

Principle of the invention

Said disadvantages are eliminate to a considerable extent and aims of
the invention are accomplished by the arm of the ceiling holder, especially the arm of
the ceiling holder for attaching of pendant accessories such as medical devices,
medical apparatuses, tools and equipment, comprising of the supporting part

connected with the pendant accessories and/or other supporting parts of the ceiling
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holder according te the present invention, wherein the substance of the invention lies
in that the supporting part consists of a composite skeleton.

in another embodiment, said disadvantages are avoided to a considerable
extent and aims of the invention are accomplished by the arm of the ceiling holder,
especially the arm of the ceiling holder for attaching of pendant accessories such as
medical devices, medical apparatuses, tools and equipment, comprising of
the supporting part connected with the pendant accessories and/or other supporting
parts of the ceiling holder according to the present invention, wherein the substance
of the invention lies in that the supporting part consists of a core, whereas at least
one part of the core is fitted with a composite skeleton.

The benefit of both embodiments is that the arm is very lightweight.
At the same time, production of the arm is rather easy. In case the arm includes
the core, the core is favourably wrapped in the material of the composite skeleton.
This permits optimization of the arm properties with respect to its overall dimensions.
The structure permits simplified production of the arms with a wide range of lengths,
without extra demands for the production equipment. The composite skeleton
favourably consists of carbon fibres in a binder.

Considering said optimization of the arm embodiment and considering to its
properties and production costs, it is favourable for the composite skeleton to have
a variable thickness. Most favourably, the composite skeleton is embodied so that its
thickness is smallest roughly in the centre of the supporting part, more favourably
the supporting part is thinnest in the centre between the arm parts behind which it is
connected to another supporting parts of the holder and that arm part where ballast is
fixed.

If the core is included in the supporting partt of the arm of the ceiling holder,
it is favourable when the core is made from a metal. Most favourably and considering
total weight, the core is made from an aluminium-based alloy.

It is further favourable for the supporting part to include at least one inner
divider used for its reinforcement and for guiding of mechanisms inside the arm
cavity. The inner divider is favourably an integral part of the composite skeleton.
in another embodiment, the inner divider may be either additionally inserted or fixed,
for example glued.

The supporting part has favourably circular shape. This shape is favourable
with respect to its strength properties and production simplicity and is favourable with
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respect to maintenance of the ceiling holder with respect to its placement in
the environment of operating theatres, which means in environments with increased
sanitary demands. it may also be favourable for the supporting part to have squared
shape, whereas the shape is four-sided or multiply sided.

Most favourably, the supporting part is connected with the pendant
accessories and/or other supporting parts of the ceiling holder via at least one end
piece. This embodiment permits very easy production and high variability of
embodiments of arms of the ceiling holder. The end piece may for example comprise
a joint for connection for other parts of the ceiling holder or pendant accessories.

It is favourable considering variability of the structure mentioned above if at
least one part of the end piece is metal and/or composite. If the end piece or any part
thereof is metal, the most favourable production method is casting.

The end piece is then favourably joined to the supporting part by pressing on
and/or with a glue layer.

A great advantage of the arm of the ceiling holder according to the present
invention is substantially lower weight compared to embodiments of arms in the art.
This brings possibility of substantial lessening of handling and balancing
components, thereby further reduction of total weight of the arm. This means
substantial saving in material and thereby substantial reduction of total costs for
production of the ceiling holder. Reduction of total weight also improves and
simplifies manoeuvrability of the arms and allows reduction of requirements for
loading capacity of attachment to the ceiling structure.

The structure of the arm of the ceiling holder according to the present
invention is in addition highly variable, whereas it allows precise optimization of
the arm properties with respect to its use. The structure also permits simplified

production of the arms with a wide range of lengths, without extra demands for
the production equipment.

Overview of the Figures

The invention will be explained in detaill based on the drawing, where
Fig. 1 illustrates cross-section view embodiment of the supporting part comprising of
the composite skeleton, Fig.2 illustrates cross-section view embodiment of
the supporting part comprising of the composite skeleton with the inner divider
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arranged in its cavity, Fig.3 illustrates cross-section view embodiment of
the supporting part with the core and the composite skeleton, Fig. 4 iilustrates
cross-section view embodiment of the supporting part with the core and composite
skeleton, with the inner divider arranged in its cavity, Fig. 5 illustrates view to
individual supporting parts of the arm of the ceiling holder, and Fig. 6 illustrates view
on the arm of the ceiling holder ready for installation in the holder.

Examples of the Performance of the invention

Exampie 1

The arm 1 of a ceiling holder for attaching of pendant accessories such as
medical devices, medical apparatuses, tools and equipment, which includes
the supporting part 2 connected with the pendant accessories and/or other
supporting parts of the ceiling holder.

The supporting part 2 (Fig. 1) comprises of the composite skeleton 5, whereas
it is adapted on its ends for connection with other parts of the ceiling holder and
attaching of the pendant accessories.

In addition, the supporting part 2 (Fig. 2) comprises of the inner dividers 7
used for reinforcement of the supporting part and guiding of mechanisms inside
the arm 1 cavity. The inner dividers 7 are integral part of the composite skeleton 5.

The supporting part 2 has four-sided shape, whereas round shape may be
used in ancther embodiment.

Example 2

The arm 1 of a ceiling holder for attaching of pendant accessories such as
medical devices, medical apparatuses, tools and equipment, which includes
the supporting part 2 connected with the pendant accessories and/or other
supporting parts of the ceiling holder.

The supporting part 2 (Fig. 3) comprises of the metal core 8 coated with
composite skeleton 5, whereas the supporting part 2 adapted on its ends for
connection with other parts of the ceiling holder and attaching of the pendant
accessories.

The composite skeleton 5 has variable thickness, whereas the thinnest section

is roughly in the centre of the supporting part 2 between attaching points thereof.
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In addition, the supporting part 2 (Fig. 4) comprises of the inner dividers 7
used for reinforcement of the supporting part and guiding of mechanisms inside
the arm 1 cavity. The inner dividers 7 are attached by giuing inside the core 6 cavity.

The supporting part 2 has four-sided shape, whereas round shape may be
used in another embodiment.

Example 3

The arm 1 (Fig. 5, Fig. 6) of the ceiling holder for attaching of pendant
accessories such as medical devices, medical apparatuses, tools and equipment
includes the supporting part 2 connected with the pendant accessories and/or other
supporting parts of the ceiling holder. |

The supporting part 2 (Fig. 1) comprises of the composite skeleton 5, whereas
end pieces 3, 4 are used for connection with the pendant accessories and other
supporting parts of the ceiling holder. The end pieces 3, 4 are made from composite
material or non-ferrous metal alloy, whereas they are connected with the supporting
part 2 using glue layer.

In addition, the supporiing part 2 (Fig. 2) comprises of the inner dividers 7
used for reinforcement of the supporting part and guiding of mechanisms inside
the arm 1 cavity. The inner dividers 7 are integral part of the composite skeleton 5,
whereas they are made from composite material or non-ferrous metal alloy.

The supporting part 2 has four-sided shape, whereas round shape may be
used in another embodiment.

Example 4

The arm 1 (Fig. 5, Fig. 6) of the ceiling holder for attaching of pendant
accessories such as medical devices, medical apparatuses, tools and equipment
includes the supporting part 2 connected with the pendant accessories and/or other
supporting parts of the ceiling holder.

The supporting part 2 (Fig. 3) comprises of the metal core 6 coated with
the composite skeleton 5§, whereas the supporting 2 has the end pieces 3, 4 for
connection with the pendant accessories and other supporting parts of the ceiling
holder.

The composite skeleton § has variable thickness, whereas the thinnest section
is roughly in the centre of the supporting part 2 between attaching points thereof.



WO 2014/202032 PCT/CZ2014/000065

In addition, the supporting part 2 (Fig. 4) comprises of the inner dividers 7
used for reinforcement of the supporting part and guiding of mechanisms inside
the arm 1 cavity. The inner dividers 7 are attached by gluing inside the core 6 cavity.

The supporting part 2 has four-sided shape, whereas round shape may be
used in another embodiment.

The end pieces 3, 4 are made from metal or composite material, whereas they
are connected with the supporting part 2 by pressing.

Industrial Application

The arm of the ceiling holder may particularly be used for attaching of pendant
accessories in the operating theatres and examination rooms of health care facilities.
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Patent claims

1. An arm of a ceiling holder, especiaily the arm (‘1) of the ceiling holder for
attaching of pendant accessories such as medical devices, medical
apparatuses, tools and equipment, which includes a supporting part (2)
connected with the pendant accessories and/or other supporting parts of
the ceiling holder, characterized by that the supporting part (2)
comprises of a composite skeleton (5).

2. An arm of the ceiling holder, especially the arm (1) of the ceiling holder for
attaching of pendant accessories such as medical devices, medical
apparatuses, tools and equipment, which includes the supporting part (2)
connected with the pendant accessories and/or other supporting parts of the
ceiling holder, characterized by that the supporting part (2)
comprises of a core (6), whereas at least a part of the core (6) is coated with
the composite skeleton (5).

3. The arm of the ceiling holder according to any one of preceding claims
characterized by that the composite skeleton (5) has variable
thickness.

4. The arm of the ceiling holder according to any one of preceding claims
characterized by that the composite skeleton (5) has variable
thickness, whereas the thinnest section is roughly in the centre of
the supporting part (2).

5. The arm of the ceiling holder according to any one of claims 2 to 4
characterized by that the core (6) is made from a metal material.

6. The arm of the ceiling holder according to any one of preceding claims
characterized by that the supporting part (2) further comprises of at
least one inner divider (7).

7. The arm of the ceiling holder according to claim 6 characterized by
that the inner divider (7) is an integral part of the composite skeleton (5).

8. The arm of the ceiling holder according to any one of preceding claims
characterized by that the supporting part (2) has either circular or
squared shape.

9. The arm of the ceiling holder according to any one of preceding claims
characterized by that the supporiing part (2) is connected with
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the pendant accessories and/or other supporting parts of the ceiling holder via
at least one end piece (3, 4).

10.The arm of the ceiling holder according to claim 9 characterized by
that at least a part of the end piece (3, 4) is made from a metal material.

11.The arm of the ceiling holder according to any of claims 9 and 10
characterized by that at least a part of the end piece (3, 4) is made
from a composite material.

12.The arm of the ceiling holder according to any one of preceding claims
characterized by that the end piece (3,4) is connected with
the supporting part (2) by pressing and/or giue layer.
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