., CDe3eF2F/\ x6<T&* BACKGROUND OF THE I NVENTION 1. Field of the Invention The
invention relates to a device for controlling cargo in a contactl ess manner
on crane equi pnent, and to a nmethod for operating the device. 2. The Prior
Art Devices for x-raying piece goods are known and function based on X-rays
or.gamma rays, as a rule. Such devices are enployed for x-raying the

| uggage of passengers in a suitable nmanner and for determ ni ng whet her
dangerous objects are contained in the transport container. X-raying

nmet hods and devi ces used for X-raying |l arger containers such as |arge cargo
shi ppi ng containers are knBRGKEROWND OFTIHE, INVENTION oy devices are |arger
units fromwhich X-rays are transmtted through a contai ner or |arger cargo

shi ppi ng container so as to check whether objects and devices not intended

for shipnent pre, pregen i& tQF %ptainer. This the case at points where
container%*ﬁf—%%%geP—gﬁhﬁpkﬁﬁ—@&%hﬁ ners are shipped across internationa
borders, in parti cubdy GaLAReYUPRINGERNLA IR I AR dEANPRLIRY L0

other countries wt Ucks, cargo aircraft or ships. It I's problematic

in connectiog wihn,suchtdehees drded! d@rale dfcaircho) die € ound; and

that a transgortatlon means | oaded wth the container has to drive through
the devi cRetWBHCRoFEBBAE ittt Wdiddd.e protective screening for the
driver or persons present nearby has to be available. In particular, a
separate transl oading or transportation operation is needed so that such a
cont ai ner can be x-rayed. Such nmethods are especially not applicable when a
| ar ge nunber Ghec®rtimrn@nrt have to be quickly | oaded and unl oaded because
long idle time periods or a |ong docking time for ships in harbors are not
possi bl e. A devi ce Devimesn farom-UPnemisee FB8, a9 Kpew viPeh
containers are X-rayed fromthe top by having a vehicle equipped with a
cabin dri fenetdon Faseshiodl feTranfl oF 13 Mhd Bht AT FPOfT abRB. Ger man
Pat ent No. DE 198 26 560 Al djscl oses a deViéf ffr checkigg t he ggg%gnts of
, ay

~

seal ed cafgyic&er P&Ss SR Q¥RY i 1R aF MR e, “WRY A" uBesPSEFRYS Wit h

R SR e R R S R e
objects are contained in the transport container. X-raying
methods and devices used for X-raying larger containers such
as large cargo shipping containers are known as well. These
known X-ray devices are larger units from which X-rays are
transmitted through a container or larger cargo shipping
container so as to check whether objects and devices not
intended for shipment are present in the container. This the
case at points where containers or larger shipping containers
are shipped across international borders, in particular cargo

shipping containers that are transported to other countries

with trucks, cargo aircraft or ships.
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,containers can be x-rayed and this only after the container has been
| owered to the ground by the crane. This requires a separate device that
has to drive over the'container. - 2 SUMMARY OF THE I NVENTION It is
t-herefore an object of the invention to develop a device and a nethod with
whi ch containers, in particular cargo containers that are unl oaded from
freighters, can be quickly and safely X-rayed while they are being unl oaded
wi t hout directly endangering persons. The solution .as defined by the
i nvention provides a device r contralling cargo | oads w.tho ontact on
crane equi pment, pr éftel&bBRF o5 &% %htcﬁqmﬁc‘%‘roghé”%}uiSp}}rrcgjntg%‘gl%%ns of
X-raying the _cargo containers while t e i n aded and unl oaded
f‘a§ PEVe&TS ﬁofated ot e (,yfré)r i girl(fl ing '%Ee

from transBoFfdve AN X-ray machi ne contro shi ppi ng

cont ai ner Wa&‘x%ggtrt%%qto?nctme\gn@ 1R LA 8 hd SHTANS 10k the &F ahe

itself. Tﬁg shi/pping containers may be containers of different sizes. The
cont ai ner EniBY he phe’ ARA deN 1R A FieRfiBHe St HNGSItPI dproréat Nes | S
either |ine ug, i.e. it 1s scanned by neans of a novable transmtting and

recei Vi nggiiiclenifly e kndhidiRivie Gntiifind orideren idumighddetX-bay
device, so that the transmtting and receiving unit is set up stationary.

The x-raya¢ayine® 1@y 1inuperitdrliased Dsepamitort gamroadihatoon. The
operating personnel of the crane is protected by a suitable protective

Scr eeni ngtaavisperitfattiltt @penatacrs is heedatbrdo sthat gudls 3 ceanediinear t he
X-ray device. The protective screening is |ocated between the work station
of the operat beg Xrary@ethelSugiy Mt ods Ar &l RARRE L ahly Y09k 2RV ERP L8N be
arranged in various |locations on the crane. It is a%ant a)ge)grs if %hg X-ray
devi ce i svWReMaRgd@nss GWRRRE (90| FALDIMEHR R U0 S° t Hat S5ty ef O 18

shi ppi ng cont ai ner has been unl oaded.(#éeom fhe transport npa [ S
through t REXUAPAREH Recalise FA el I‘?Jfr?eeo‘f’e%%%&)% ect s?%%gcéﬁggzﬁﬁade
during this phase as to whether, the contaij [ S: eased for further
transport t(.} endi°h & %A%Mors are né@%oééﬂgfé.

A device is known from US Patent No. 5,638,420 with
which containers are X-rayed from the top by having a vehicle
equipped with a cabin drive over the container and X-ray the
container from above. German Patent No. DE 198 26 560 Al
discloses a device for checking the contents of sealed cargo
carriers, in particular containers, which uses X-rays with
which the container is x-rayed from the side by means of an

x-ray machine mounted on a vehicle.

Both devices have the drawback that only individual
containers can be x-rayed and this only after the container
has been lowered to the ground by the crane. This requires a
separate device that has to drive over the container.

- 2 -



According to another variation, the X-ray device is nounted on the trolley
carriage and drives along-with the carriage. This has the advantage that

t he shi pping container can be X-rayed for a longer period of tine as ~it is
driven along the jib of the crane, permtting a nore thorough view ng of
the | oaded goods. If it is found to be suspicious, the unloaded contai ner
can be put down in a special container stacking or storage space for
further checking purposes. According to another variation, the x-ray device
i s unnovably nmounted on the jjh or b 'dg- he gne and the - 4 crane

trolley with the shipping CORHA fg-devi ce drives t hr ough

the X-ray device. |f_,the shippi cant ai.ner..J s driven @ﬁgﬁkt X-ray
device that is unno\}écbllf Mrﬁee%%oen r}hé%]?njlebceofofk#ehec;’&a%\gg ITe the trolley
is traveliyng, ~the c iner. indts Ccap,be X-rayed
fromthe Idc?%ﬁ"llto dian;q&?ﬁc%e.arﬁi%sthgee%&rg?s ér??/g?rpi%hr nyki)ﬁn&g;@lo?éﬁtsﬁ'e g?\i ppi ng
cont ai ner , WARKRIRGN & IS icirih Gl daHRdaas drfl sdwddiefréfie car go
container is shipped onto its destination or has to be deposited in a
speci al | geatiigi iy, &AL IqiaNclwanhenif«lly iX-srdysdl. wiitTor they &ve
anot her advantageous enbodi nent of the invention, the X-ray device is
arranged i itrke wiemaddd thieHand-diasesk St eeldaast ing tpeansafist he crane. Tn
that way, the transport container or |arge cargo shipping contai ner can be
checked while it is being lowered in a storage place or onto anot her
transport vehicle. Two possibilities are available for arranging such a
devi ce on the | and- fasedgpartioi ahalefigd donsthacinoent tant RECYhREShafd,
the shipping container to be | owered can be drjven through a rigid or
novabl e siEEMic Fammantnplhing ¢arge deads ofi thept h‘é°’6€?1‘éF A3ndr2Pfie

shi ppi ng contai ner, can be deppsited on the steel constructi ' he X-ray
devi ce, X-SBYRPSHer £XRFT 77| B ?%ﬁt?{ﬁ?ﬂe?r%%?p%gﬁgp%gn%og ring

t t t hicle. - i i
W thout oSS Wt T SIS hS aH R ot T e e e ot Dot BRER oy
devi ce can ey pnij aledl GONMAL08" £ FOR' EPLLSELAL Fepeed] st ARCG-Lagm
- pled wt

wher eby t he ray device nmay be cou the crane so that after the
X-rayi Ng RHAGE5% AP &4i9tro P U861 Eh&Nsh SpPBEE 8SntRiMbE CRitRogBoul d be
transported. nounted on crane and the shipping the crane, the control of
has been redntdct hei€@rg9Pe container is arranged on the crane itself.

The shipping containers may be containers of different sizes.
The containers may be x-rayed in two different ways. The
shipping container is either lined up, i.e. it is scanned by
means of a movable transmitting and receiving unit, or the
shipping container is driven through the X-ray device, so
that the transmitting and receiving unit is set up
stationary. The x-ray device may function based on X-ray or

gamma radiation.

The operating personnel of the crane is protected
by a suitable protective screening device if the operator's

-3 -



The device as defined by the invention offers the advantage that shipping
““contai'ners can be quickly and safely X-rayed as they are being | oaded and
unl oaded, whereby a decision can be nade inmediately after the X-raying
operation wi thout any further work step as to whether the shipping
cont ai ner can be rel eased and shi pped on, or has to be checked nore

t horoughly, or even whether the acceptance of the container should be

rej ected. BRI EF DESCRI PTI ON OF THE DRAW NGS O her objects and features of

the present invention wll becone apparent fromthe Iollom@&g det ai | ed
descriptiUﬁr60ﬁ§ai%Qﬁiﬁﬁ1kﬂﬁﬁﬁﬁﬁiQﬁﬁﬁMﬁq?t%ﬁ?%%xé%ﬁkﬁ®1ng awings. It is
to be understood,, however, that, the draw ngs_ are si gne ;

i |1 ust r at PERYEAYn F TrRAeHIS IRy qgeft"f%eep ficﬁh?tsorgf a?%%@ll?lr\‘/eﬁ ion. -
6 In the draw ngs, wherein sim]l ef ey ¢ ters denote simlar
el enents tRFoFEFFH- 1k ps'?'éi/seorré\’?e]‘vi‘—’leréj/:‘{?s:{1"5:1T g 1 Sgh%gv\\rg{(g&bont ai ner crane

installation for unloading container ships and | oading trucks, in which the
X ray device is nounted below the trolley carriage of the crane and drives

along on the jib of fifie ehafe.addfee THNWE fredded | Nstaaradusen with two
lifting carriages and one transfer carriage, with the X-ray device nounted
on the trapsai iy rdrfdthe RQnd. showsif £deaetadedas | 8f i ohei K-whAych the X
device is arranged below the trolley of the crane, so that
after the shipping container has been unloaded from the
transport means, it passes through the X-ray device as it is
being lifted, and a decision can be made during this phase as

to whether the container is released for further transport or

not to be unloaded.

According. to another variation, the X-ray device 1is
mounted on the trolley carriage and drives along with the
carriage. This has the advantage that the shipping container
can be X-rayed for a longer period of time as it is driven
along the jib of the crane, permitting a more thorough
viewing of the loaded goods. If it is found to be
suspicious, the unloaded container can be put down in a
special container stacking or storage space for further

checking purposes.

According to another variation, the x-ray device is
unmovably mounted on the jib or bridge of the crane and the

- 4 -



ray device is rigidly nounted on the bridge of the crane and the trolley
“‘carriage with the load to be checked is driven through the X-ray device
(container turned by 90Q; and FIG 4 shows a container crane where the
X-ray device is novably nounted in the area of the crane construction

| ocated on | and. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Referring now in detail to the drawings, FIG 1 shows a container crane 1
for unloading container ships with a trolley carriage 4 under which a

container 3 is located. Th nt ai ner ,i rr,ounded b X- i 2.
X-r ayI devFEélng \Rirpﬁtl@éfnf”éfcﬁ‘e‘ri?‘i? iS 1&3#%5‘%‘3“&'—,?;”}%& T?/doatg“e v%%de%iglt ﬁg
driving tine.is used f X- i i ...Cont.ai i

Geposi Lot BN iFRe SRg RO RuE Bhes A Hevt oD Hile Sl S i)

const t uct Lapcd sWebh sL0R 1A BhotRig 298 A0 QRA dd ansderigartiage 8,

wher eby t fie ray déevicé is nounted on the transfer carriage. FIG 3 shows

a crane 1 WnoRadiy Rt ed YAt Hid0e 5 thhaieiie athXtd ayhsewteeldyi s
nount ed on crane bridge 5. Shipping container 3 is driven through X-ray

devi ce 2 hel ewakka il 13 GNtaAGR 4 cath®e animieterby L0y ned tya®0x FI G
4 shows a crane 1 with a trolley carriage 4 under which a container 3 is

| ocat ed. ldart bR X-e56Rid Casm thealdiebittmithdls diohat ethis péembreaboief he
steel construction 6 based on the shore side. In this case, X-ray device 2
has the shapaydhe dfurthed simicpinaaraantgpeiches t whriréuwen ;@ degision can

be made as to whether the cargo container is shipped on to

its destination or has to be deposited in a special location

for a more intensive check of its 1load.

According to another advantageous embodiment of the
invention, the X-ray device is arranged in the area of the
land-based steel construction of the crane. In that way, the
transport container or large cargo shipping container can be
checked while it is being lowered in a storage place or onto
another transport vehicle. Two possibilities are avallable
for arranging such a device on the land-based part of the
steel construction. On the one hand, the shipping container
to be lowered can be driven through a rigid or movable shaft
or funnel in which it is X-rayed. On the other hand, the
shipping container can be deposited on the steel construction
in the X-ray device, X-rayed there, and then released for

further shipping or lowering onto a transport vehicle.



nobility on the crossbeam of steel construction 6 so that it can be driven
“across the vehicle 9 to be loaded. In this way, the | owered shipping

contai ner 3 can be driven through X-ray device 2 and X-rayed, whereupon the
container is lowered onto the dock or the vehicle 9. The proposed
variations of the invention offer the advantage that shipping containers
can be quickly and safely X-rayed directly while they are being transported
on the crane, so that no additional expenditure is required in terns of

time, organization and equi,pnent for_ con roI | ont ai ners 3.
g %g ea%iﬂﬁea ﬂérgﬁfiﬁkéﬁ:&E%ﬂ@hﬁ

Accordlngly,qﬂﬂ fodi e e present invention
have been sh

cr| ed, J 1.4 ho&EEs 8nd
nodi fi cat F’Gﬁg’ r‘?ﬁ&"? B’é‘ eafr eluon &#f(ﬁ%art ing fromthe spi it and
scope of the.inventi P M Srda dndevhéesh@pping
control | i F§U$RN nent %% talné?s mount %% <

I ppi g “con on crane installations in a

contact| egg FANNGL, éBhﬂPﬁ?ﬁ%dﬁa€<éfaﬁfE)dfbﬁiﬁbéOﬂféﬁ ®hel opgdhag and
unl oadi ng o transport vehicles, conprising: an X-ray device nmounted on the
crane for gHAR 185 ey dewicd heapbe peowgp tedt wi tier theacdntoat apfier

the crane so that after the X-raying process has been

completed, a decision is made as to which location the cargo

should be transported.

The device as defined by the invention offers the
advantage that shipping containers can be quickly and safely
X-rayed as they are being loaded and unloaded, whereby a
decision can be made immediately after the X-raying operation
without any further work step as to whether the shipping
container can be released and shipped on, or has to be
checked more thoroughly, or even whether the acceptance of

the container should be rejected.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and features of the present invention
will become apparent from the following detailed description
considered in connection with the accompanying drawings. It
is to be understood, however, that the drawings are designed
as an illustration only and not as a definition of the limits

of the invention.



Ibelng”drlven through the X-ray device. 2. The device according to claim1l
Wherein said X-ray device is arranged bel ow above a trolley of the crane.1
3. The device according to claim2, wherein said X-ray device is arranged
so that said X-ray device is dlsplaced together with said crane trolley. 4.
The device according to claim1, wherein the X ray device is nounted on a
jib or crane bridge in an area of a trolley track so that piece goods to be
transported are driven through the X-ray device. 5. The device according to

claim1, wherein the X ha gggﬁaﬁgsgzwbkg%Qkysg%gﬁ%?dr%&e@e uad- based st eel

- 11 construct i ohMofPE i eCe goods to be transported are

driven through ggea§9%§§tgeg&% ? ellGe g%él%ﬁr%%%ghgkngh@pggqgﬂgﬂ.

a
wherein tf@ nova moun |"and- based st ee

views:

FIG. 1 shows a container crane installation for
unloading container ships and loading trucks, in which the X-
ray device is mounted below the trolley carriage of the crane

and drives along on the jib of the crane.

FIG. 2 shows a crane installation with two lifting
carriages and one transfer carriage, with the X-ray device

mounted on the transfer carriage.

FIG. 3 shows a crane installation in which the X-
ray device is rigidly mounted on the bridge of the crane and
the trolley carriage with the load to be checked is driven

through the X-ray device (container turned by 902); and

FIG. 4 shows a container crane where the X-ray
device is movably mounted in the area of the crane

construction located on land.



construction of the crane so that .piece goods to be transported are driven
‘through the X-ray device. -7. The device according to claim1, wherein the X
ray device is mounted'on a multi-trolley crane. 8. A nethod for controlling
shi ppi ng contai ners nounted on crane installations in a contactless manner,
by. means of an X-ray device in the course of |oading and unl oadi ng of
transport vehicles, conprising: X-raying a shipping container with the
X-ray device while the shipping container is being lifted or |owered or
driven by a trolleé and aléo ilg @ugE gt Lper.i5-bsi [ medi at el y
deposited on a RS m? Q ?Q ughasvggﬁﬁgﬁ%ggggﬂggi%he resul t
of the X-raying process as to whether the X-rayed piece goods are returned
to their place of origin, sorted out, or transloaded for further transport.

- 12 AH LA AAA B ALA P ndiH Al LELNOIRY the drawings, FIG. 1

shows a container crane 1 for unloading container ships with

a trolley carriage 4 under which a container 3 is located.
The container is surrounded by an X-ray device 2. X-ray
device 2 with container 3 is driven along the jib 5, whereby
the driving time is used for X-raying container 3. Container

3 is then deposited on the dock or the transport vehicle.

FIG. 2 shows a crane construction 1 with two trolley
carriages 4 and one transfer carriage 8, whereby the X-ray

device is mounted on the transfer carriage.

FIG. 3 shows a crane 1 with a jib and a crane
bridge 5, whereby an X-ray device 2 is mounted on crane
bridge 5. Shipping container 3 is driven through X-ray
device 2 below the trolley carriage 4. The container is

turned by 90¢.

FIG. 4 shows a crane 1 with a trolley carriage 4
under which a container 3 is located. In the present case, X-
ray device 2 is located in the area of the steel construction
6 based on the shore side. In this case, X-ray device 2 has
the shape of a funnel and is arranged with horizontal

- 8 -
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The proposed variations of the invention offer the
advantage that shipping containers can be quickly and safely
X-rayed directly while they are being transported on the
crane, so that no additional expenditure is required in terms

of time, organization and equipment for controlling the

shipping containers 3.
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109 () - 10%08 () - PPIOORRLTFLY: - while: LA ewu%%f‘é%?fé}t@ of the
present invention have been shown and described, it is

obvious that many changes and modifications may be made

thereunto without departing from the spirit and scope of the

invention.
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WHAT IS CLAIMED IS:

1. A device for controlling shipping containers
mounted on crane installations in a contactless manner, by
means of X-raying in the course of loading and unloading of
transport vehicles, comprising:

an X-ray device mounted on the crane for
contactless control of the shipping container, said container

being driven through the X-ray device.

5. The device according to claim 1, wherein said

X-ray device is arranged below/above a trolley of the crane.

3. The device according to claim 2, wherein said
X-ray device is arranged so that said X-ray device is

displaced together with said crane trolley.

4. The device according to claim 1, wherein the X-
ray device is mounted on a jib or crane bridge in an area of
a trolley track so that piece goods to be transported are

driven through the X-ray device.

5. The device according to claim 1, wherein the X-

ray device is rigidly mounted on a land-based steel
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ray device is movably mounted on a land-based steel
construction of the crane so that piece goods to be

transported are driven through the X-ray device.

7. The device according to claim 1, wherein the X-

ray device is mounted on a multi-trolley crane.

8. A method for controlling shipping containers
mounted on crane installations in a contactless manner, by
means of an X-ray device in the course of loading and
unloading of transport vehicles, comprising:

X-raying a shipping container with the X-ray device
while the shipping container is being lifted or lowered or
driven by a trolley and also while such container is being
intermediately deposited on a construction of the crane, and

deciding based on the result of the X-raying
process as to whether the X-rayed piece goods are returned to
their place of origin, sorted out, or transloaded for further

transport.
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