; 89€e3e63&060I | m2nj n6nT&0" % Appar at us and Met hod for Contactl ess Cargo Load
Control on Crane Systens The invention relates to an appﬁﬂﬂmeWMHWNME
contactl ess cargo | oad control on crane systens in accor e
preanbl e of the first patent claimand to a nethod of operattngsssaid 5
apparatus. Apparatus for the radi ati gn scannj of . pi ece ods are known
and gendémaiarytus apg Method Sar SGongartisss S%"-“f" Oagfrag‘étﬁﬁ]ag'} g%‘.‘eg%fg?ngr e used to
suitably and non-invasively inspect the |uggage of passengers for

determ ni ng whet her sai d | uggage contai ns dangerous objects. 10 Radi ation

scanni NgHRLRRESE Selard (6 aanpbagtadpacaitaslesocargndpaiceantigl bactpse sypigeg 0

shi pnrent boxes or containers are kpown as L1. These are | S

uni ts tBeeordangaswith theagreambln of Fll?’eoﬁtﬁtl Pateebﬁﬁafl A 19ra éneélhcidp(?r{éﬁf e %@g ?%d
order tq firgtgsout whet her the container contains any objects and devices
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across borders, nore 15 specifically.with container h i det.0
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drive the container thr h the apparatus, which requires the driver. or any
near by pegmea dfopsecrmersofati degbynipmet wbether $3idihegagcatanénns fangesoysppgects.
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cont ai nehmugh agantaifesor & shipaent Pak bprdepio Yk %h?tléerltbg‘:?’%%n?‘oci%l 3 e
port. U S. Patent No. B! . Smbi@rsptdificd|Bihaichan
scanni ngO%é?CtsaartJ;%etvécleﬁefgr \ggl%%]ﬁga%sﬂhﬁgt@g?%s‘%hffggﬁ t(?:ﬁe}&)havi ng a rmsjgﬂlbl e frane
that st regkk @entaliRrs oNtaaganatizedt shipradry Hoaks ag todwi warispertescamesst pafersf MOSE

198 26 560 A 1 presents, an apparatus for jnspecting the,co t ed
cargd caperifieally WP CosBEErY ?hé‘gﬁlleys iped 6‘?19316559%?”??25“& e grpgé}%g OEﬁﬂkis‘é;t\}? of
whi ch copt.ai.ne the rBtdEohedrbagt Rttharn saspoit ng:atnhis
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met hod for contactless cargo load control that allows for fast. %lg f]o%fgd
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endanger i ng person I's object Is achieved by an apparatus having the
char act evéssélk to fieatoubrginohephd. first patent claimand by a nethod for

operating said apparat us.

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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Advant ageous i npl ementati ons of the invention are apparent fromthe

subcl ainms. 10 The solution in accordance with the invention provides for an
apparatus for contactless cargo | oad cohtrol on crane systens, preferably
on container lifting crane systens, by means of which the containers are

i nspected by radiation scanning while they are | oaded onto,and unl

f rom t r dhispberefovethiesibisst ohthegaya{irs o g"c"érﬂﬂ HPRRATA LS Y aclgﬁtthggg?xecsog?agg%%r ol
of the 15 shi nt . b el ISP e SReoRfal R NhotoXes
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ways. TheeShEQIESt chHRxinks @it berupbatddiom & eedsels capddwiagnalgadipeniihisiiof a
novabl e transmtter and receiver unit or the shipnent box is noved through
t he radiditecty exdragenitHPUFMS. so that transmitter and receiver unit are
stationary. The radiation scanning unit may rely for operation on x-rays or
on ga?nma rays. 20 If the operator control cabin is located in proximty to
t he r adi Bk @BjesCRMhRGediBytan dpparapeiadny thefchatwetearistindeaterep b thaciest PBiYNE
suited screen that is disposed. between the operator control cabin and the
radi at i oslaistanshngmaHiod fopeperaiing 3t 2apPPEH Sscanni ng unit may be nounted to
the crane in different | ocations. On the one hand, it is advantageous to
nmount the radiation scanning unit underneath the trolley so that the

shi pnent Abentigsopsiageedntiatughftimeinyedicataroappseamfiommigiesibelam | e it is

bei ng hoisted fromthe transport neans and so that, at this stage already,
a detl sion may be taken to either further transport the piece good or to
cease i tg, 088 R%ccdRahde RNRLREhv¥ROnAIbvidefor addipphianss foranmMangsUEATEo i s
nount ed a% or on the trolley that carries it algng. The advantage t her eof
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may be plaestdl REmCOMpoH Whidest aspatitoh shadkg omity frdeontastisssi ¢antiph ot HEE

variant, the radiation scanning unit is non:noyabl unted to the.cr.
jib oF 5shipmenebay beins 1dispasrd amdhs KEYtFH% g&eé\éfﬂl’ﬁ/‘@%ﬁ%m&ﬁibﬁn‘georﬁ‘ta’%%g %End

the |oad gnil d i 4 e W AGirRtd R Rva9S§.aTHY OGprtidittbox|in eltiee praed ant
i n whi ch,V%ljrl uursisﬁlzg%' ?rﬂélﬁ?’g}'tb'?rlg%g?? tlhe cont ai r_lere@i s noved through the
radi at i o sgienmdganmid by maans o aToovabin/abisyiHeARLSBCH I RE o RERIPTE beY | o
appropriate to, rotat he contai ner .90 degree, . ANieREvERYinf€are
per f or medf Wodﬁﬁittﬁépulggnéfes’iagéanf)ﬁesrcéwlpg‘Ilhnsg Sgl %t\?\glabgﬁﬁtgﬁ%?lt scanni na ofr t he
shi prent Hax, 4P oMk aNoA §€nfin@niniitn el bor bpliatioasn kaayhert dreganime r&fsi pment
box will be conducted further in accordance with its destination or whether
it has to be placed in a particular |location for nore intensive
exam nation. In still, . e USy kdBle6aBntiat s@RnRk nitethedypefatdron
t he radi Aﬁhsﬁpglé@hﬁf’%&{}%ﬁ{ﬁ 1%@%@3@%2‘&3’% n tehe relgi on of fgt he | and- sj de
steel CORFtHeUSicO® pRitedtbby nanited Fnten thatkie disposegdssieanghe eperaier contrqlisabin
shi pment box or the container as it is being |lowered onto a yard or anot her
t r anspor g 8 efigtion prnEIng % wo possi bilities of nounting such a unit to
the | and-side steel construction. On the one hand, the shipnent box that is
to be lowered may be passed tlwough a stationary or ? ryDvebe e shaft or
funnels i Mhehadiatidhecanattigatiibmay densowtted fakercraps ediffersnd lagaligns A e e,
on the other .hand, to place the shi b 4N kRE AR AL RIS RRB KRG thini t
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scanni ng te@spart meaneanhpabiab Yfthiseitaes eeady | 3 dPGBIPR T, By 1AKED 40 IaH TMERg
cranes. -I;pa%s&%‘g {h%tplié?:g 7068 3P td & ase 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



unit may be nonitored, and the Shlpment box controlled, at [

red, e S , a safe distance
froml the crane, with the radiation scanning device being couplable to the
control systemof 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

scanni ng procedure. 30 The advantage of th } i
he. | nvawidacs losd¢ Rake WHPBIsaROBEES Sagrchat HAT BR P ahir SOTETy L el
whi |l e bej ng Ioaged and unl oaded and that a decision as to whether the
transporstla_ 8% her is to be conducted to its primary destination, i.e., to
be 4 shipped on, is to be subjected to nore intensive exam nati bn o‘r-i’s

not to be accepted nmay be taken without any furth i .
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“the radiation scanning unit being |ocated on the transfer
t rplt ! _ey.lol_ig,B_siCE“egheraof. Shissliohe for g sywtingnof thasiipherthiox, da¥ hish SBHM ng
unit is riagi mounted to the crane bri I . i {2y
e A SR e B S S
degr ees) jesFidionor HRMerait CRAL & Mer plhéddt ima paigiela osstion hfor eoreatitensivn
scanning unit is novably 20 nounted in the region of the |and-side
const r utxiammatiéing. 1 shows a container lifting crane 1 for unloading

vessel s 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 c@rdiyi Abthdiedeamhgioierimpldniavaion «fl thagniehton ite Bdiatine SearaiRg LRIt A

bei ng 25 nmade use of for scanning the container 13 Then, on%gﬁ nef s
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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, ie., to be



container is rotated 90 degrees. 51~ ig. 4 shows a crane 1 w

trolley 4 below which there is |ocated a gontai ner 3 in which thfahr:di ation
scanning unit 2 is located in the | and-%i de part of the steel construction
6. In the instant case, the radiation scanning unit 2 is shaped |ike a
funnel and is horizontally slidabl

( y mounted to the t '
st ﬁ¢| | cohippedion; isrio Hesybigsted &0 5@1‘%?{1&%{5% eaqangw@&oqri1%35'@%&!62&%5%%0 aiy\c;[gee the
vehicl e t hat, | : ;
t heR sl e lhel 0BASH: Lp FNAIRLEl oS @ahgmul t thereof, the

| ower ed %ﬁ?ﬁ%@%?‘%ﬁﬁ _ﬁay gg %Dv%d T Uough the ﬂédigtion scanning unit 2
gndTEg scapne? bef ore Itdlﬁ pl aced onto the pier or the autonotive vehicle

. vari ants suggeste erei n have the adyant hat th .
may be sdwniveentien guilcRe PneRIFAG hefish peh t"e?‘fﬁnﬁ H’gg&%ﬁ‘if“@ ga%%@%ﬂ Ea? olPxes
cont :?.Ol 1%\8% artxch &t fg]éﬁgg?&ryg%%ahﬁen‘@‘ol’fh_cfh‘?{e sy Qe foruhlBEdig g Seshelsiag loading
or gani zatFor” and equl pnent “expense. Listing of the nunmerals used herein
crane 2 tha@bdhitenFigsarring unit shipnment box, container 4 trolley (hoist

trolley) jib / crane bridge 6 | and-side part of the steel constr i
_ _ uction 7
funnel or guide shaft, horizontally novable 1 o 8 transfer trolley 9

autont '15’12 VelhGk & SHENnASIiBink CHie sySteld frMinRadigSteeds agd Yerdthg automotive
vehicles in which the radiation scanning unit is mounted beneath the trolley that

10 carries it along on the crane jib.

Fig. 2: shows the crane system with two hoist trolleys and one transfer trolley, with the

radiation scanning unit being located on the transfer trolley.

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.



Patent Clains 1. An apparatus for contaactless cargo |oad control on crane
systens, preferably for container lifting crane systens, by means of

radi ati on scanni ng during | oading and 5 unl oadi ng of transport vehicles,
characterized in that a radiation scanning unit (2) for contactless control
of the shipnment box (3) is nounted to the crang (1), the sh%ggent qu&g)
(3) bei iFig. Heshedstareanst hwithghrollzy 4Tyebow piusithgie 15 focated 3 foataner &) ;i th
wherein the radiation scannin ni_t { elnt the
trolley 1'%‘£§t?°r3$%’i*ﬂ’é‘ga‘ﬂb%2é§ &%‘%ﬁelé G tglg r%n:%nciJ ?ﬁgég ﬁxg%g Pg(?grrtggi&g%gbé%e_r ein the
radi at i o SEa00 M Hldioh 2arinngmosoRas slpeasike a foand and iiebordontadlybsjidably
trolley %ﬁ? or (8). 15 4. The apparatus as clained in c¢laim. ﬁhgr(hn t he
radi ati enowtaihio thg tranbverge2girdes ofdlamstard] cOaSEEON OORAS WE’%%@“&‘F&’ & r%‘ﬁ &&e
(5) in the region of. .the,trqol.l ey . LN T tHeNdtvetdde

pi ecé gd %aW§%“?%eB@hFFé%§%%H§§%b?QB%%¥§¥IE é?@ktﬁﬁgﬁgﬁétgg The appar at us
as cl ai @ﬁ%xﬁéht ebai3hdy bavived thrbih thadidisti@nscamangunig Zwmidtbe(spanried befase éf y
20 nmounted In the region of the | and-side steel construction (6) of the
crane ( 1} placedomth the praneithe prigmotivg Vehiglee good (3) to be transported is
noved therethrough. 6. The apparatus as clained in claim1, wherein the
radi ation scanning unit (2) is novably nounted in the region of the

| and- si dpnes{ABtCaANEESHE herin hH)e OF ddventegatiet (i) shemneni boreh meynksr $538RES hat
the piece good (3 ) to be transported is ved ther . The,:
appaltat uaieldy GuBnEgensReraAY e VIR AR HEh C?%POAL? ﬁﬁé?l&%lr}tep%xetsh%%n not

| gamﬁﬁkﬁg&akqﬁphgna@ﬁﬂhﬁipIe-trolIey crane. 30 8. A

radi ati on s ol .
met hod qu%%%ﬁgkﬁgaygﬁgﬁé aratus as clained in any of the clains 1 through

7, wherein a shipnment box (3) is inspected both during hoisting or |owering
thereof or during the trolley's travel and during tenporary storage of the
box on tile construction (6) of the crane (1) and wherein, as a result of
the radi ation scantling operation, a '



,8 decision is taken as to whether the inspected piece good (3) is returned
toits original site, is cast out or transshipped for further transport.
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10T(T( 10T( T(ib/ crane bridge

6 land-side part of the steel construction

7 funnel or guide shaft, horizontally movable
10 8 transfer trolley
9

automotive vehicle such as a truck, a train or a stacking yard
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5 unloading of transport vehicles, characterized in that a radiation scanning unit (2) for
contactless control of the shipment box (3) is mounted to the crane (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

scémling 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
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