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Carrier System for Receiving Components

Ficld of the invention

The invention relates to a carrier system for receiving components, in particular a combined
carrier system for receiving locking components, guiding elements and transport elements for

a cargo loading system in an airplane cargo space.

Technological Background

The loading section of an airplane cargo space is a very sensitive area in light of its omni-
directional function. Other than the fact that ULDs (unit load devices) arc transported from a
transverse direction in a longitudinal direction or vice versa, the stresses caused by a transfer

from the loader into the cargo space must also be absorbed.

For this purpose, the prior art uses ball elements that are incorporated into so-called ball mats
and intended to form as enclosed a surface as possible, which is only interrupted by necessary

cargo components, such as locks or PDUs (power drive units).

The installation of additional ULD types requires the incorporation of other cargo components,
making it necessary to cut the ball mats. Since this produces a significant change, additional

cargo component options are very difficult to retrofit at the customer.

Further, exposing the structure to torces, ¢.g., from locking components, involves a

considerable structural outlay.
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Summary of the Invention

In order to accommodate a component, e.g., a locking component, guiding component or
transport component, the structure according to an exemplary embodiment of the invention
comprises a bottom plate, to which a member for receiving the component is secured. An
attachment device may be fixedly connected to the bottom plate (mill frame bottom plate), so

that forces acting on the component are guided into the structure.

According to an exemplary embodiment of the invention, a carrier system is created that
makes it possible to easily incorporate additional cargo components, ¢.g., locking components,
into a cargo loading system after the fact, wherein high forces acting on the locking

components can be introduced into the structure,

According to an exemplary embodiment of the invention, a structure for receiving a
component may be provided which comprises a bottom plate integrated in the design of a
conventional ball mat in order to introduce forces, e.g., acting on the ball mat, into the

structure.

In a further exemplary embodiment of the invention, the attachment device has a base (for
instance a housing or a reception) rigidly connected with the bottom plate. The base may
comprise an inner thread that can accommodate a screw to secure the component or the carrier

system to the structure.

The attachment device may contain a spring, which exerts a force on the screw as the screw is

screwed into the base or into the housing.

In an exemplary embodiment of the invention, the base of the attachment device is riveted to

the bottom plate. The base or the housing can also be welded to the bottom plate. The member
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that accommedates a component may be a milled part according to a further exemplary

embodiment of the invention.

The design of the structure according to an exemplary embodiment of the invention is based
on an existing BM (ball mat) technology, and is adapted for absorbing Y forces. According to
an exemplary embodiment of the invention, the conventional BM technology or design is
modified in such a way as to replace the bottom sheet including supporting strip with a
milling frame with reinforced ribs. A C profile and a BM profile are riveted to this bottom

group, for example, and an enclosed surface is generated with cover sheets,

According to an exemplary embodiment of the invention, the known BM technology does not
require a structural change. Also achieved are a smaller number of parts, and hence lower
storage costs at the customer.

An exemplary embodiment of the invention will be described below with reference to the

attached drawings. Shown on:

Detailed Description of Exemplary Embodiments

Fig. 1A 1s a partial side view of a carrier system according to an exemplary embodiment of

the invention;

Fig. 1B is a partial view of the structure according to Fig. 1A from above;

Fig. 2A is another partial side view of the carrier system according to an exemplary

embodiment of the invention;
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Fig. 2B is a partial view of the carrier system according to Fig. 2A from below;

Fig. 3 is a general view of a carrier system according to an exemplary embodiment of the

invention;

Fig. 4 is a cross sectional view along the line A-A in Fig. 3; and

Fig. 5 is a view of the mill frame bottom plate according to an exemplary embodiment of the

invention from below.

Identical parts are denoted with the same reference numbers in the figures.

Fig. 1A shows a partial side view of a carrier system (which may also be denoted as a

structure) 1 according to an exemplary embodiment of the invention.

The carrier system 1 according to the invention comprises a bottom plate 2. C-profiles 3 are
secured on this bottom plate 2 by means of rivets (not shown) according to the preferred
exemplary embodiment. The C-profile 3 is a milled part and serves to receive locking/guiding

components (not shown on Fig. 1A).

Fig. 1A shows an attachment device 4 containing a base or housing 5. The housing 5 is
designed in such a way that a screw 6 can be screwed into the housing 5. As shown on Fig.
1A, a spring 6 1s secured to the screw 7, thereby generating an elastic force while turning the

screw 6 into the housing 5 that counters the screwing direction.

Turning the screw 6 into the base 5 screws a BM (ball mat, not shown on Fig. 1A) to the
bottom plate 2. As a result, forces acting on the BM are diverted into the carrier system 1 via

the bottom plate 2.
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Fig. 1B shows a partial view of the carrier system 1 according to Fig. 1A from above. As
shown on Fig. 1B, only two attachment devices 4 on one side of the carrier system 1 are

necessary.

Fig. 2A shows another partial view of the carrier system 1 according to the preferred
exemplary embodiment of the invention. Fig. 2A shows a bottom plate 2, to which C-profiles
are riveted. The C-profiles in turn serve to accommodate components, e.g., locking
components, guiding components, wherein forces acting on the profiles are introduced into
the carrier system 1. None of the mentioned components are shown on Fig. 2A to provide a

better overview.

A BM is screwed (attached) to the structure 1 or to an aircraft structure by means of the screw

6 of the attachment device 4 by turning it into the base 5 of the attachment device 4.

Fig. 2A also shows cover sheets 8 which serve to produce an enclosed surface structure.

Fig. 2B shows a partial view of the carrier system according to Fig. 2A from below. As
indicated in the areas 9 on Fig. 2B, ball elements (ball transfer units) are employed there, for
example. As shown on Fig. 2B, a latching or locking component, for example, can be
incorporated in an area 10. The locking component is preferably inserted in, latched in or

riveted to the C-profiles.

Fig. 3 shows a general view of a carrier system 1 according to the preferred exemplary
embodiment, wherein the bottom plate 2, e.g., a milled part, has essentially a square design.

The geometry of the milled part is dependent on the mounting conditions and is optional.
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The carrier system 1 comprises a plurality of transport elements (e.g., ball elements, so-called
BTUs (ball transfer units}) 9. Two locking components 11 are shown in an area 10 of the

carrier system 1.

As illustrated in Fig. 4, which shows a cross sectiona! view along the line A-A in Fig. 3, the

locking components 11 are also latched into the C-profiles.

Fig. 5 shows the bottom plate (mill frame bottom plate) 2 from below. In this exemplary
embodiment, the bottom plate 2 is designed as a frame, which is a milled part. The bottom
plate 2 comprises a plurality of stiffening members braces or cross beams 13, which
essentially divide the bottom plate 2 into squares. The edge of the bottom plate 2 is adapted

for receiving the attachment device 4, as described above.

Although the invention was described above with reference to a preferred exemplary
embodiment, it goes without saying that modifications can be introduced without departing
from the scope of protection of the invention, as long as a conventional BM design is adapted
to integrate a milled carrier frame (bottom plate) in order to introduce high forces, e.g., that

act on the locking components, into the structure,

It should be noted that the term “comprising” does not exclude other elements or steps and the

a” or “an” does not exclude a plurality. Also elements described in association with different

embodiments may be combined.

It should also be noted that reference signs in the claims shall not be construed as limiting the

scope of the claims.
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List of Reference Numerals:

Carrier system
Bottom plate
C-profile
Attachment device
Housing

Screw

Spring

Cover sheet

Ball element (area)
Locking component area
Locking component
Rivets

Stiffening members
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CLAIMS

Carrier system for receiving a component, the structure comprising

a bottom plate;

a member; and

an attachment device;

wherein the member is secured to the bottom plate for receiving the component;
wherein the attachment device is rigidly connected with the bottom plate to secure the
component in such a manner that forces acting on the component are guided into the

structure.

Carrier system according to claim 1, wherein the attachment device comprises a base
which is rigidly connected with the bottom plate, into which base a screw is screwable

in order to secure the component or the carrier system to an aircraft structure.

Carrier system according to claim 2, wherein the attachment device comprises a spring,

which generates an elastic force when screwing in the screw counteracting a serewing

direction of the screw.

Carrier system according to claim 2, wherein the base of the attachment device is

riveted to the bottom plate.

Carrier system according to claim 1, wherein the member is a milled part for receiving

the component, and is riveted to the bottom plate.

Carrier system according to claim 1, wherein the component has at least one of the

group consisting of a locking component, a guiding component and transport elements,
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7. Carrier system according to claim 5, wherein the milled part has a C-profile for
receiving at least one of the group consisting of locking components and guiding

elements.

8. Carrier system according to claim 7, wherein the milled part has a BM-profile for

receiving transport elements.

9. Carrier system according to claim 1, comprising a cover sheet to form an enclosed

surface of the structure.

ABSTRACT

A carrier system for receiving a component comprises a bottom plate integrated in the design
of a conventional ball mat in order to introduce forces, e.g., acting on the ball mat, into the

structure, for example an aircraft structure.

(Fig. 1A)
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