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a Iong time or or vesse e too ong In ort
objects and devices for which transport is not provided for ThlS is more specifically the case

where containers or larger sized shipment boxes are to be transported across borders, more
15 specifically with containers that are shipped to other countries in trucks, planes or ships. The
problem with such type apparatus that are placed on the ground is that a transport means has
to drive the container through the apparatus, which requires the driver or any nearby person to
be accordingly protected from radiation. It is more specifically necessary to perform another
handling or transporting step in order to allow for radiation scanning of such a container. Such
20  type methods are not suited for application where a great number of containers is to be loaded
and unloaded rapidly because it is not possible for the containers to wait for a long time or for

vessels to lie too long in the port.

U.S. Patent No. 5,638,420 discloses an apparatus for the radiation scanning of a container
25  from the top, said device having a movable frame that straddles the container, thereby taking
radiation scans thereof. DE 198 26 560 Al presents an apparatus for inspecting the contents
of closed cargo carriers, more specifically of containers, using x-rays, by means of which

containers are scanned from the side by a radiation scanning unit that is disposed on a vehicle.

30  The disadvantage of these two apparatus is that only single containers can be scanned by the
crane, and this only after they have been placed on the ground, and that this makes it

necessary to provide for a separate device that has to straddle the container.
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U S. Patent No. 5,638,420 discloses an apparatus for the radiation scanning
of a container 25 fromthe top, said vi ce having a novable frane that
straddl es the container, thereby taking radiation scans thereof. DE 198 26
560 Al presents an apparatus for inspecting the contents of closed cargo
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2 1t is ther%‘foreg‘%r ggsj%ect of the invention to devel op an apparatus and a
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operating said apparatus. Advantageous inplementations of the invention are
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crane systens, preferably on container lifting crane systens, by neans of
The solution in accordance with the invention provides for an apparatus for contactless cargo
load control on crane systems, preferably on container lifting crane systems, by means of
which the containers are inspected by radiation scanning while they are loaded onto and
unloaded from transport vehicles, a radiation scanning unit for contactless control of the
15  shipment box being disposed on the very crane. The shipment boxes may be containers of
various size. They may be inspected in two different ways. The shipment box is either placed
in series and scanned by means of a movable transmitter and receiver unit or the shipment box
is moved through the radiation scanning unit so that transmitter and receiver unit are
stationary. The radiation scanning unit may rely for operation on x-rays or on gamma rays.
20
If the operator control cabin is located in proximity to the radiation scanning unit, the operator
of the crane is protected by a suited screen that is disposed between the operator control cabin

and the radiation scanning unit.

25  The radiation scanning unit may be mounted to the crane in different locations. On the one
hand, it is advantageous to mount the radiation scanning unit underneath the trolley so that the
shipment box is passed through the radiation scanning unit while it is being hoisted from the
transport means and so that, at this stage already, a decision may be taken to either further
transport the piece good or to cease its unloading.

30
In another variant, the radiation scanning unit is mounted at or on the trolley that carries it
along. The advantage thereof is that the shipment box may be scanned for a longer period of

time as it is being moved along the crane jib, which allows for more intensive examination of



whi ch the containers are inspected by radiation scanning while they are
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In still another advantageous implementation of the invention the radiation scanning unit is
15 disposed in the region of the land-side steel construction of the crane. This makes it possible
to control the shipment box or the container as it is being lowered onto a yard or another
transport vehicle. There are two possibilities of mounting such a unit to the land-side steel
construction. On the one hand, the shipment box that is to be lowered may be passed through
a stationary or a movable shaft or funnel in which the radiation scans are taken while it is also
20  possible, on the other hand, to place the shipment box in the radiation scanning unit on the
steel construction and to scan it there prior to releasing it for further shipping or to lowering it

onto a transport vehicle.

Such a cargo control apparatus mounted to crane units, or rather such a radiation scanning
25  unit are capable of being readily retrofitted to conventional cranes. The radiation scanning
unit may be monitored, and the shipment box controlled, at a safe distance from the crane,
with the radiation scanning device being couplable to the control system of the crane in such a
manner that a decision is taken as to where the scanned piece good is to be transported upon
completion of the scanning procedure.
30
The advantage of the apparatus in accordance with the invention is that shipment boxes may
be quickly and safely scanned while being loaded and unloaded and that a decision as to

whether the transport container is to be conducted to its primary destination, i.e., to be



stack or yard. In still another variant, the radiation scanning unit is
‘non-novably nounted to the crane jib or, 5 to the crane bridge and the
trolley carrying the shipnment box and the load unit is passed t hrough the
radi ation scanning unit. In the variant in which, during trolley travel,
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15 Fig. 3: shows the crane system in which the radiation scanning unit is rigidly mounted to the

crane bridge, the trolley carrying the piece good to be controlled traveling through said

unit (container rotated 90 degrees).

Fig. 4: shows a container lifting crane in which the radiation scanning unit is movably

20 mounted in the region of the land-side construction.

Fig. 1 shows a container lifting crane 1 for unloading vessels by means of a trolley 4 below
which there is located a container 3 that is surrounded by a radiation scanning unit 2. The
radiation scanning unit 2 carrying the container 3 travels along the jib 5, the travel time being
25 made use of for scanning the container 3. Then, container 3 is placed onto the pier or onto

transport vehicles.

Fig. 2 shows a crane system 1 with two trolleys 4 and one transfer trolley 8, the radiation
scanning unit 2 being located on the transfer trolley.

30
Fig. 3 shows a crane 1 with a jib and a bridge 5, a radiation scanning unit 2 through which the
shipment box 3 is moved below the trolley 4 being mounted to the crane bridge 5. The

container is rotated 90 degrees.



with the radiation scanni ng device being couplable to the control system of
the crane in such a manner that a decision is taken as to where the
scanned piece good is to be transported upon conpletion of the scanning
procedure. 30 The advantage of the apparatus in accordance with the
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20 nounted in the region of the |and-side construction. Fig. 1 shows a
container lifting crane 1 for unloading vessels by means of a trolley 4

bel ow which there is |ocated a container 3 that is surrounded by a

radi ation scanning unit 2. The radiation scanning unit 2 carrying the

cont ai N§fisefh Jﬁl(%ﬁnﬁkﬁ’l'ggls&&;ﬁe%@ 5, the travel tinme being 25 made use of
for scanning the contal ner 3. en, container 3 is placed onto the pier or
onto transport vehicles. Fig. 2 shows a crane systeml1l with two trolleys 4
and one transfer trolley 8, the radiation scanning unit 2 being |ocated on
the transfer f§lley. 30 Fig. 3 shows a crane 1 with a jib and a bridge 5,
a radi abi on $£RAYNNGaMhd uit t hrough which the shipnment box 3 is noved
below the trolley 4 being nounted to the crane bridge 5. The <container is
rot afed390 dekipmest bax, Fprjainar shows a crane 1 with a trolley 4 bel ow which
there ig | ocated container 3 in which the radiation scanning unit 2 is

| ocat edﬁi n tﬁrgﬁF}éﬁ}ﬁ)ls itrgge)@art of the steel construction 6. In the instant
case, the ragibalime bsidaeni ng unit 2 is shaped like a funnel and is

hori zontally slidably ppunted to the transverse girder of the steel

const r uét i on ladsidepart of the steglrpstauctionst raddl i ng 5 the automotive vehicle 9
that is-to b . sult thereof, the | owered
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scanoed 8bef ot@ansfer trélfeypl aced onto the pier or the autonotive vehicle 9. The
vari ants suggested herein have the advantage that the shipnment boxes may be
scanned? 10 &H‘i‘)&&t‘?’edﬁblFﬁéu&%Bwﬂ% adiRin Pfe? fafNEY¥HAe so that control of

t he shi pnent boxes 3 will not



require increased tine, organi zation and equi pnent expense. 6 Listing of
the nunerals used herein 1 crane 2 radiation scanning unit 5 3 shipnent
box, container 4 trolley (hoist trolley) 5 jib / crane bridge 6 |and-side
part of the steel construction 7 funnel or guide shaft, horizontally

novabl e aio Qgtransfer trolley 9 autonotive vehicle such as a truck, a
train of e LAYy yard 7 Patent Claims 1. An apparatus for contactless
cargo load control on crane systens, preferably for container lifting
crane systens, by neans of radiation scanning during |oading and 5

unl oadi dg of A apegseius fpelvortagtiess (dargoadqadr fomdipl jan clane sistemai prefesably clonni ng

unit (2) for t actyl: ' b . I S . t he
crane (1), t ReRGHE P S0 Rhiphns by biinS Ot B or Rhntifl T RIEL ah6
appasat us as ualoadifigtf ttargp@t MeHiclewvhhRicrivb®in thet atraditichcRmming utivi(2) fo2) is
10 nmount ed beneat h/ above the trolley (4). 3. The apparatus as clained in
the claims 1cqp@ctiesscaaie;ef theehipagntbbeol?)dt mavnisg 0 ihe crapg (1), the shipment

box(es) (3) being moved therethrough.

2. The apparatus as claimed in claim 1, wherein the radiation scanning unit (2) is
10 mounted beneath/above the trolley (4).
3. The apparatus as claimed in the claims 1 and 2, wherein the radiation scanning unit (2)

is mounted so as to be carried along by the trolley (4) or (8).

15 4. The apparatus as claimed in claim 1, wherein the radiation scanning unit (2) is
mounted to the jib or to the crane bridge (5) in the region of the trolley's travel path in

such a manner that the piece good (3) to be transported is moved therethrough.

5. The apparatus as claimed in claim 1, wherein the radiation scanning unit (2) is rigidly
20 mounted in the region of the land-side steel construction (6) of the crane (1) in such a

manner that the piece good (3) to be transported is moved therethrough.

6. The apparatus as claimed in claim 1, wherein the radiation scanning unit (2) is
movably mounted in the region of the land-side steel construction (6) of the crane (1)

25 in such a manner that the piece good (3) to be transported is moved therethrough.

7. The apparatus as claimed in any of the claims 1 through 6, wherein the radiation

scanning unit (2) is mounted to a multiple-trolley crane.

30 8. A method of operating an apparatus as claimed in any of the claims 1 through 7,
wherein a shipment box (3) is inspected both during hoisting or lowering thereof or
during the trolley's travel and during temporary storage of the box on the construction

(6) of the crane (1) and wherein, as a result of the radiation scanning operation, a



is mounted so as to be carried along by the trolley (4) or (8). 15 4. The
apparatus as clainmed in claiml, mheregy the radiation scanning unit (2) is
nounted to the jib or to the crane bridge (5) in the region of the
trolley's travel path in such a manner that the piece good (3) to be
transported i r A i1
wherein the f% ?g?ﬁgﬁﬁggggh?%ﬂH@@rﬂ§13EQS&§&&% g%ua(ggm%%%hE%§01& héyﬂ
regi on of theltbasndassbdieorstmeﬂhlmdsfbrrﬁlcthemarisﬁ()rtof the crane (1) in such a
manner that the piece good (3) to be transported is noved therethrough. 6.
The apparatus as clained in claim1l, wherein the radiation scanning unit
(2) is novably nounted in the region of the | and-side steel construction
(6) of the crane (1) 25 in such a manner that the piece good (3) to be
transported is noved therethrough. 7. The apparatus as clained in any of
the clains 1 through 6, wherein the radiation scanning unit (2) is nounted
to annultiple-trolley crane. 30 8. A nethod of operating an apparatus as
claimed in any of the clainms | through 7, wherein a shipnment box (3) is

i nspected both during hoisting or lowering thereof or during the trolley's
travel and during tenporary storage of the box on the construction (6) of
the crane (1) and wherein, as a result of the radiation scanning operation,
a 8 decision is taken as to whether the inspected piece good (3) is
returned to its original site, is cast out or transshipped for further
transport.



