
-1- PCT/EP2007/008843 Fraport AG Fraunhofer-Gesellschaft zur Forderung der
angewandten Forschung e.V. Method of Transferring Air Cargo Loading Units,
and Transfer  and Security Checking System for Carrying Out Said Method The
present invention relates to a method of transferring air cargo loading
units between a publicly accessible operational zone and a
security-sensitive  apron zone, and to a transfer and security checking
system for carrying out this  method. 5 Transfer of air cargo loading units
at an airport from a road or rail transport  means to an air cargo apron
transport means always involves a transfer of the  cargo from a publicly
accessible operational zone to a secured and security- sensitive apron zone.
Up to now, the air cargo loading units were first transferred  in the
publicly accessible operational zone from the road or rail transport means
10 to the air cargo apron transport means, e.g. with the aid of fork lift
trucks. The- reafter, when the loaded air cargo apron transport means was
transferred from  the publicly accessible operational zone to the
security-sensitive apron zone, an  extensive security check was performed
which, in addition to checking the air  cargo loading units, also included a
respective security check of the apron trans- 15 port means along with its
driver. The expenses for carrying out the goods transfer and the attendant
security  checks constantly increase here against the background of
tightened security  regulations. The present invention now provides a method
of transferring air cargo loading  20 units between a publicly accessible
operational zone and a security-sensitive  apron zone, including a
stationary transfer and security checking system which  



comprises a first transfer device, a second transfer device, and a cargo
lock in  between, the cargo lock including a lock chamber which is connected
to the first  transfer device via a cargo entrance gate and to the second
transfer device via a  25 cargo exit gate, and the method including the
following steps: -2- a) the air cargo loading units are delivered by a road
or rail transport means via the publicly accessible operational zone; b) the
cargo entrance gate is opened with the cargo exit gate in the closed
condition; 5 c) the air cargo loading units are transported into the lock
chamber by  means of the first transfer device; d) the lock chamber is
separated from the publicly accessible operational  zone by closing the
cargo entrance gate; e) a security check of the air cargo loading units is
performed in the closed  10 lock chamber; f) the lock chamber is connected
to the security-sensitive apron zone by  opening the cargo exit gate; g) the
air cargo loading units are loaded onto air cargo apron transport units  by
means of the second transfer device. 15 In this method, the security check
is advantageously integrated in the transfer  process, with the transport
distance used for the transfer being utilized for the  security checking
process. With a view to the sequence in time, the security  check is,
however, decoupled within the transfer method since the transfer me- thod
can be subdivided into several separate method sections which can be car 20
ried out immediately one after the other or with a time delay. As a result,
the staff  in charge of delivery and/or unloading, the security staff, and
the apron staff are  able to work essentially independently of each other,
so that the method may be  carried out particularly efficiently in terms of
staff. 



Preferably, the air cargo apron transport units move exclusively inside the
se- 25 curity-sensitive apron zone. The recurring, time-consuming security
checks of  the apron transport means and its driver during the transfer from
the public op- erational zone to the security-sensitive apron zone are
thereby omitted. The road or rail transport means, on the other hand,
preferably move exclu- sively inside the publicly accessible operational
zone. This means that the secu- 30 rity checks for the road or rail
transport means and their drivers are also dis pensed with. Accordingly, the
security check remains limited to the relevant air -3- cargo loading units,
as a result of which the expense of time and staff is reduced  for all
parties involved. Following method step d) and/or e), the lock chamber may
be used for an in- termediate storage. Since, following these method steps,
the air cargo loading  5 units are situated in the closed lock chamber, an
interruption of the method is possible without difficulty. The groups of
staff involved in the transfer and check- ing process may thus be employed
very flexibly and largely independently of one  another, which has a
positive effect on staff efficiency. In one variant of the method, the
security check in step e) comprises a visual  10 check carried out by
security staff. Further, the security check in step e) is particularly
preferably carried out by  means of a detection and/or checking device which
comprises at least one of the  following apparatus or a combination thereof:
scales, camera for contour measurement, thermal imaging camera, X-ray ap- 15
paratus, bar code scanner, interrogation transceiver for RFID detection,
device  for detecting chemical emissions, explosives detector, and
radioactivity detector,  These apparatus of the detection and/or checking
device, some of which are very  expensive and complex, may be employed
particularly efficiently in a stationary  system in which the lock chamber
is specially designed for the requirements of  



20 the security check. The present invention therefore also comprises a
transfer and security check- ing system for carrying out the method
described above, comprising a cargo lock  including a lock chamber, a cargo
entrance gate and a cargo exit gate, the lock  chamber being connected to a
first transfer device via the cargo entrance gate 25 and to a second
transfer device via the cargo exit gate, a control device being  provided
which makes sure that the cargo exit gate is closed while the cargo en-
trance gate is opening or open, and vice versa, and the lock chamber
including a  detection and/or checking device for the air cargo loading
units. As already men- tioned above, this system is suitable for
particularly efficiently carrying out the 30 above-described method of
transferring air cargo loading units between a publicly  accessible
operational zone and a security-sensitive apron zone. It is, in fact,
possible to considerably reduce the expenditure of time and staff while
complying -4- with the respectively applicable security regulations since a
detection and/or se- curity check of the air cargo loading units is
performed by means of the detection  and/or checking device in the lock
chamber between the goods entrance through  the cargo entrance gate and the
goods exit through the cargo exit gate. Any 5 shuttle traffic of staff and
air cargo apron transport units between the publicly ac- cessible
operational zone and the security-sensitive apron zone is no longer ne-
cessary so that the recurring security checks of the staff and of the apron
trans- port means may be dispensed with. A further advantage is that the
transfer  process and the security check of the air cargo loading units can
be effected 10 staggered in time, without staff or transport capacities
being tied down. To this  end, the air cargo loading units are simply
"intermediately stored" in the lock  chamber, with the cargo entrance and
exit gates closed. In one embodiment, the cargo entrance gate and the cargo
exit gate are ar- ranged at opposite ends of the lock chamber. In this way,
the air cargo loading  



15 units may be moved through the cargo lock in a very simple manner, e.g.
on roll er conveyors, preferably powered roller conveyors, without a change
of direction  being required. The detection and/or checking device
particularly preferably comprises at  least one of the following apparatus:
20 scales, camera, thermal imaging camera, radioactivity detector,
explosives  detector, X-ray apparatus, device for detecting chemical
emissions, bar code  scanner, interrogation transceiver for RFID detection.
The lock chamber may be  thereby adjusted to the respective current security
provisions without difficulty, by  exchanging or retrofitting individual
apparatus. 25 The invention will be described below on the basis of a
preferred embodiment  which is illustrated in the accompanying drawings, in
which: - Figure 1 shows a schematic sectional view of the transfer and
security  checking system according to the invention; and - Figures 2a to 2d
schematically show the sequence of the transfer method  30 according to the
invention. Figure 1 shows a transfer and security checking system 10 for air
cargo load- ing units 12, comprising a cargo lock 14 including a lock
chamber 16, a cargo -5- entrance gate 18 and a cargo exit gate 20. The lock
chamber 16 is connected to  a first transfer device 22 via the cargo
entrance gate 18 and to a second transfer  device 24 via the cargo exit gate
20. The cargo lock 14 further includes a control  device 26 which makes sure
that the cargo exit gate 20 is closed while the cargo 5 entrance gate 18 is
opening or open. Likewise, the control device 26 makes sure  that the cargo
entrance gate 18 is closed while the cargo exit gate 20 is opening  or open.
The cargo lock 14 thereby is an interface between a publicly accessible
operational zone A and a security-sensitive apron zone B, with the control
device  26 making provision that there never exists a direct, i.e. freely
passable, connec 



10 tion between the first transfer device 22 in the zone A and the second
transfer  device 24 in the zone B. The cargo entrance gate 18 and the cargo
exit gate 20 are schematically illu- strated as lifting gates in Figure 1.
Alternatively, in other embodiments the gates  18, 20 are embodied as
rolling gates, wing gates, etc. 15 With reference to Figures 2a to 2d, the
sequence of the method of transferring  air cargo loading units 12 including
the respective security check is discussed  below: In a first method step
(Figure 2a) the air cargo loading units 12 are delivered  by a road or rail
transport means 28, for example a truck, and transported into the  20 lock
chamber 16 via the first transfer device 22 (cf. Figure 2b). In Figure 1,
the first transfer device 22 is illustrated in the form of a swiveling ramp.
Alternatively,  however, a lifting table, a mobile transfer apparatus (such
as a fork lift truck) or  the like may also be provided to serve as the
first transfer device 22. To ensure a  smooth transport of the air cargo
loading units 12 from the transport means 28 to 25 the lock chamber 16, the
first transfer device 22 is preferably configured such that  it can be
adjusted to the particular transport means 28 in terms of its height  and/or
inclination. In some variants, the first transfer device 22 additionally in-
cludes a roller conveyor, preferably a powered roller conveyor, in order to
further  simplify the transport of the air cargo loading units 12 and to
expedite the entire  30 process of goods transfer and security check. In
these method steps according to Figures 2a and 2b, it is ensured by the
control device 26 (cf. Figure 1) that the cargo entrance gate 18 is open and
the  cargo exit gate 20 is closed. At this stage of the goods transfer, the
lock chamber -6- 16 is thus part of the publicly accessible operational zone
A and is separated  from the security-sensitive apron zone B by the cargo
exit gate 20. Unloading of  the transport means 28 and transporting the air
cargo loading units 12 into the  



lock chamber 16 is effected in the presence of security staff, who check the
air 5 cargo loading units 12 delivered for completeness and intactness.
After the process of unloading the road or rail transport means 28, in a
further  step the cargo entrance gate 18 is closed and a security check of
the air cargo  loading units 12 is performed in the lock chamber 16 (Figure
2c). Depending on  the respective security provisions, a detection and/or
checking device 30 is pro 10 vided in the lock chamber 16. This detection
and/or checking device 30 may  comprise, for example, apparatus such as a
pair of scales, a camera (for contour  measurement in particular), a thermal
imaging camera, a radioactivity detector,  an explosives detector, an X-ray
apparatus, a device for detecting chemical  emissions, a bar code scanner or
an interrogation transceiver for an RFID detec 15 tion. In addition, a
(raised) catwalk 32 may be provided in the cargo lock 14 for  security staff
to carry out a visual check. After the security check has been effected, in
a further method step according  to Figure 2d, the cargo exit gate 20 is
opened while the cargo entrance gate 18 is  in the closed condition, with
the lock chamber 16 now being part of the security 20 sensitive apron zone B
and separated from the publicly accessible operational  zone A by the closed
cargo entrance gate 18. The air cargo loading units 12 may  be loaded onto
air cargo apron transport units 34, e.g. so-called dollies, by  means of a
second transfer device 24 and transported to an aircraft. In principle, the
second transfer device 24 may be configured analogously to  25 the first
transfer device 22 described above. But since the air cargo apron trans-
port units 34 are, as a rule, at least approximately of identical
construction, a  simple, rigid ramp may possibly also be sufficient to serve
as second transfer  device 24. Especially advantageously, however, the
second transfer device 24 is  also provided with a roller conveyor,
preferably a powered roller conveyor, to faci 30 litate transport of the air
cargo loading units 12 from the lock chamber 16 onto the  air cargo apron
transport units 34. Once all of the air cargo loading units 12 from  



the lock chamber 16 have been loaded onto the apron transport units 34, the
cargo exit gate 20 is closed and subsequently the cargo entrance gate 18 is
-7- opened. The cargo lock 14 of the transfer and security checking system
10 may  now be charged with air cargo loading units 12 again. Owing to the
method according to the invention of transferring air cargo load- ing units
between a publicly accessible operational zone and a security-sensitive  5
apron zone, and the corresponding transfer and security checking system 10
according to the invention, neither the staff nor the apron transport units
34 need  to cross the "border" between the publicly accessible operational
zone A and the  security-sensitive apron zone B. Accordingly, the constantly
recurring checks of  the staff and the air cargo apron transport means 34
upon entry to the security 10 sensitive apron zone B are dispensed with. As
a result, the security check re- mains limited to the relevant air cargo
loading units 12. This allows the transfer  process and the security check
to be carried out quickly and effectively. -8- Claims  1. A method of
transferring air cargo loading units (12) between a publicly accessible
operational zone (A) and a security-sensitive apron zone (B), compris- ing 5
a stationary transfer and security checking system (10) which comprises a
first transfer device (22), a second transfer device (24), and a cargo lock
(14) in  between, the cargo lock (14) including a lock chamber (16) which is
connected to the  first transfer device (22) via a cargo entrance gate (18)
and to the second transfer  10 device (24) via a cargo exit gate (20), and
the method including the following steps: a) the air cargo loading units
(12) are delivered by a road or rail transport  



means (28) via the publicly accessible operational zone (A); b) the cargo
entrance gate (18) is opened with the cargo exit gate (20) in  15 the closed
condition; c) the air cargo loading units (12) are transported into the lock
chamber  (16) by means of the first transfer device (22); d) the lock
chamber (16) is separated from the publicly accessible opera- tional zone
(A) by closing the cargo entrance gate (18); 20 e) a security check of the
air cargo loading units (12) is performed in the  closed lock chamber (16);
f) the lock chamber (16) is connected to the security-sensitive apron zone
(B) by opening the cargo exit gate (20); g) the air cargo loading units (12)
are loaded onto air cargo apron transport  25 units (34) by means of the
second transfer device (24). 2. The method according to claim 1,
characterized in that the air cargo  apron transport units (34) move
exclusively inside the security-sensitive apron  zone (B). 3. The method
according to claim 1 or 2, characterized in that the road or  30 rail
transport means (28) move exclusively inside the publicly accessible opera-
tional zone (A). -9- 4. The method according to any of the preceding claims,
characterized in that following step d) and/or e), the lock chamber (16) is
used for intermediate  storage. 5. The method according to any of the
preceding claims, characterized in  5 that the security check in step e)
comprises a visual check carried out by security  staff. 6. The method
according to any of the preceding claims, characterized in  that the
security check in step e) is carried out by means of a detection and/or  



checking device (30) which comprises at least one of the following apparatus
or a  10 combination thereof: scales, camera for contour measurement,
thermal imaging camera, X-ray ap- paratus, bar code scanner, interrogation
transceiver for RFID detection, device  for detecting chemical emissions,
explosives detector, radioactivity detector. 7. A transfer and security
checking system for carrying out the method ac- 15 cording to any of the
preceding claims, comprising a cargo lock (14) including a lock chamber
(16), a cargo entrance gate (18)  and a cargo exit gate (20), the lock
chamber (16) being connected to a first transfer device (22) via the  cargo
entrance gate (18) and to a second transfer device (24) via the cargo exit
20 gate (20), a control device (26) being provided which makes sure that the
cargo exit  gate (20) is closed while the cargo entrance gate (18) is
opening or open, and  vice versa, and the lock chamber (16) including a
detection and/or checking device (30) for  25 the air cargo loading units
(12). 8. The system according to claim 7, characterized in that the cargo
en- trance gate (18) and the cargo exit gate (20) are arranged at opposite
ends of the  lock chamber (16). 9. The system according to claim 7 or 8,
characterized in that the detection  30 and/or checking device (30)
comprises at least one of the following apparatus:  scales, camera, thermal
imaging camera, radioactivity detector, explosives detec -10- tor, X-ray
apparatus, device for detecting chemical emissions, bar code scanner,
interrogation transceiver for RFID detection. 


