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(57) 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. 
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CARRIER SYSTEM FOR RECEIVING 
COMPONENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of the ?ling date 
of US. Provisional Patent Application No. 60/609,999 ?led 
Sep. 15, 2004, the disclosure of Which is hereby incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 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) are 
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. 

[0003] 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). 

[0004] 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 signi? 
cant change, additional cargo component options are very 
difficult to retro?t at the customer. 

[0005] Further, exposing the structure to forces, e.g., from 
locking components, involves a considerable structural out 
lay. 

SUMMARY OF THE INVENTION 

[0006] The invention relates to a carrier system for receiv 
ing components, in particular a combined carrier system for 
receiving locking components, guiding elements and trans 
port elements for a cargo loading system in an airplane cargo 
space. 

[0007] In order to accommodate a component, e.g., a 
locking component, guiding component or transport com 
ponent, 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 attach 
ment device may be ?xedly connected to the bottom plate 
(mill frame bottom plate), so that forces acting on the 
component are guided into the structure. 

[0008] According to an exemplary embodiment of the 
invention, a carrier system is created that makes it possible 
to easily incorporate additional cargo components, e.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. 

[0009] 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. 

[0010] In a further exemplary embodiment of the inven 
tion, the attachment device has a base (for instance a housing 
or a reception) rigidly connected With the bottom plate. The 
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base may comprise an inner thread that can accommodate a 
screW to secure the component or the carrier system to the 
structure. 

[0011] 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. 

[0012] 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 that accommodates a component may be 
a milled part according to a further exemplary embodiment 
of the invention. 

[0013] The design of the structure according to an exem 
plary 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 
modi?ed in such a Way as to replace the bottom sheet 
including supporting strip With a milling frame With rein 
forced ribs. A C pro?le and a BM pro?le are riveted to this 
bottom group, for example, and an enclosed surface is 
generated With cover sheets. 

[0014] 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. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] An exemplary embodiment of the invention Will be 
described beloW With reference to the attached draWings. 
ShoWn on: 

[0016] FIG. 1A is a partial side vieW of a carrier system 
according to an exemplary embodiment of the invention; 

[0017] FIG. 1B is a partial vieW of the structure according 
to FIG. 1A from above; 

[0018] FIG. 2A is another partial side vieW of the carrier 
system according to an exemplary embodiment of the inven 
tion; 
[0019] FIG. 2B is a partial vieW of the carrier system 
according to FIG. 2A from beloW; 

[0020] FIG. 3 is a general vieW of a carrier system 
according to an exemplary embodiment of the invention; 

[0021] FIG. 4 is a cross sectional vieW along the line A-A 
in FIG. 3; and 

[0022] FIG. 5 is a vieW of the mill frame bottom plate 
according to an exemplary embodiment of the invention 
from beloW. 

DETAILED DESCRIPTION 

[0023] Identical parts are denoted With the same reference 
numbers in the ?gures. 

[0024] FIG. 1A shoWs a partial side vieW of a carrier 
system (Which may also be denoted as a structure) 1 accord 
ing to an exemplary embodiment of the invention. 

[0025] The carrier system 1 according to the invention 
comprises a bottom plate 2. C-pro?les 3 are secured on this 
bottom plate 2 by means of rivets (not shoWn) according to 
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the preferred exemplary embodiment. The C-pro?le 3 is a 
milled part and serves to receive locking/guiding compo 
nents (not shown on FIG. 1A). 

[0026] 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 is secured to the screW 7, thereby 
generating an elastic force While turning the screW 6 into the 
housing 5 that counters the screWing direction. 

[0027] 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. 

[0028] 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. 

[0029] 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-pro?les are riveted. The C-pro?les in turn serve to accom 
modate components, e.g., locking components, guiding 
components, Wherein forces acting on the pro?les are intro 
duced into the carrier system 1. None of the mentioned 
components are shoWn on FIG. 2A to provide a better 
overvieW. 

[0030] A BM is screWed (attached) to the structure 1 or to 
an aircraft structure by means of the screW 6 of the attach 
ment device 4 by turning it into the base 5 of the attachment 
device 4. 

[0031] FIG. 2A also shoWs cover sheets 8 Which serve to 
produce an enclosed surface structure. 

[0032] 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 incor 
porated in an area 10. The locking component is preferably 
inserted in, latched in or riveted to the C-pro?les. 

[0033] 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. 

[0034] 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. 

[0035] As illustrated in FIG. 4, Which shoWs a cross 
sectional vieW along the line A-A in FIG. 3, the locking 
components 11 are also latched into the C-pro?les. 

[0036] 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. 
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[0037] Although the invention Was described above With 
reference to a preferred exemplary embodiment, it goes 
Without saying that modi?cations 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. 

[0038] 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 associa 
tion With different embodiments may be combined. 

[0039] It should also be noted that reference signs in the 
claims shall not be construed as limiting the scope of the 
claims. 

LIST OF REFERENCE NUMERALS 

[0040] 1 Carrier system 

[0041] 2 Bottom plate 

[0042] 3 C-pro?le 

[0043] 4 Attachment device 

[0044] 5 Housing 

[0045] 6 ScreW 

[0046] 7 Spring 

[0047] 8 Cover sheet 

[0048] 9 Ball element (area) 

[0049] 10 Locking component area 

[0050] 11 Locking component 

[0051] 12 Rivets 

[0052] 13 Stilfening members 

[0053] Although the invention herein has been described 
With reference to particular embodiments, it is to be under 
stood that these embodiments are merely illustrative of the 
principles and applications of the present invention. It is 
therefore to be understood that numerous modi?cations may 
be made to the illustrative embodiments and that other 
arrangements may be devised Without departing from the 
spirit and scope of the present invention as de?ned by the 
appended claims 

1. Carrier system for receiving a component, the structure 
comprising 

a bottom plate; 

a member secured to the bottom plate for receiving the 
component; and 

an attachment device 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. 

2. Carrier system according to claim 1, Wherein the 
attachment device comprises a base Which is rigidly con 
nected 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. 

3. Carrier system according to claim 2, Wherein the 
attachment device comprises a spring, Which generates an 
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elastic force when screwing in the screw counteracting a 
screwing direction of the screw. 

4. Carrier system according to claim 2, wherein the base 
of the attachment device is riveted to the bottom plate. 

5. Carrier system according to claim 1, wherein the 
member is a milled part for receiving the component, and is 
riveted to the bottom plate. 

6. Carrier system according to claim 1, further comprising 
a locking component, a guiding component or a transport 
elements. 
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7. Carrier system according to claim 5, wherein the milled 
part has a C-pro?le 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-pro?le for receiving transport elements. 

9. Carrier system according to claim 1, further comprising 
a cover sheet to form an enclosed surface of the structure. 


