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(57) ABSTRACT 

Crane apparatus is equipped With a container security scan 
ning system for scanning containers for radioactive material, 
such as neutron or gamma ray emissions. The crane appa 
ratus has a crane for unloading containers from a marine 
vessel and placing the containers on a deck located at the 
portal girder level of the crane and for transferring the 
containers from the deck to another location. The container 
security scanning system comprises one or more scanning 
units disposed on the deck, each scanning unit having one or 
more scanning platforms for supporting a container such that 
a bottom of the container is vertically spaced from the deck. 
A scanning device is movable beneath the container in a 
space betWeen the underside of the scanning platforms and 
the deck for scanning the container to detect Whether radio 
active material is present. Existing cranes can be retro?tted 
With the container security scanning system, and neWly 
manufactured cranes can be upgraded to include such a 
system. 
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CRANE APPARATUS EQUIPPED WITH 
CONTAINER SECURITY SCANNING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to container 
cranes, and more particularly to a crane apparatus equipped 
With a container security scanning system for scanning 
containers during transshipment thereof betWeen transpor 
tation modes. 

[0002] Three major problems are increasingly plaguing 
older marine container terminals in densely populated 
regions: 

[0003] 1. Security issues. 

[0004] 2. Congestion due to limited terminal space. 

[0005] 3. Environmental problems caused by diesel 
emissions. 

[0006] Security Issues 

[0007] Containers entering seaports noW represent a secu 
rity risk. Most, if not all, incoming containers noW need to 
pass through detection devices in order to determine if they 
are radioactive: Speci?cally to detect for radioactive mate 
rial, such as may be in “dirty” bombs or nuclear devices. It 
may already be too late, hoWever, if radioactivity is only 
detected after a container has been unloaded, especially in a 
densely populated seaport such as Los Angeles, Seattle or 
NeW York. 

[0008] For this reason, the US. Department of Homeland 
Security is noW attempting to solve the problem by installing 
detection systems at container origin shipment locations 
overseas, such as in China, Malaysia, etc. At best, this type 
of solution can address only a small percentage of the seven 
million containers coming into the US. in any one year. In 
addition, there is no Way that the reliability of these overseas 
origin detection centers can be adequately monitored. The 
risk of non-compliance is great indeed. 

[0009] One solution to the problem Would be to scan or 
screen inbound containers at locations aWay from densely 
populated seaports and consumption areas. This can be done 
in one of tWo Ways: Firstly at locations on land, aWay from 
such population centers; or secondly, Where such locations 
are not readily available, Which is generally the case, at 
offshore locations including man-made islands. 

[0010] Congestion Due to Limited Terminal Space 

[0011] The volume of WorldWide containeriZed cargo is 
increasing faster than is the capacity of many of the World’s 
conventional marine container terminals. The problem is 
being compounded by a shortage of terminal space and 
increasing congestion caused by standard type terminal 
operations, i.e., the siX or more separate container handling 
operations required for the movement of containers Within 
and around the terminal from ship to stacks, Within stacks, 
and from stacks to trailer-trucks. One solution to this prob 
lem can come from eliminating, to the maXimum eXtent 
possible some of these siX or more separate handlings of 
containers traditionally performed Within terminals. 
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[0012] Environmental Problems Caused by Diesel Emis 
sions 

[0013] The problem of diesel poWered emissions from 
terminal yard equipment and truck-trailers serving container 
terminals, and compounded by traf?c congestion, has 
reached an eXpensive level. A marine container terminal 
under construction in Los Angeles, for China Shipping 
Corporation, has been ordered by the courts to pay $50 
million in additional costs to retro?t the terminal in order to 
reduce its diesel emissions. 

[0014] Standard marine container terminals rely to a great 
eXtent on diesel poWered equipment of all kinds, i.e., trailer 
trucks, rubber-tired gantries (RTG’s), straddle carriers, 
reach-stackers, top-picks, etc. A signi?cant reduction in 
diesel emissions can be achieved by: 

[0015] 1. Eliminating, to the maXimum eXtent pos 
sible, all diesel poWered operations. 

[0016] 2. Introducing neW, integrated container logis 
tics and handling systems that are poWered entirely 
by electric motors rather than by internal combustion 
engines. 

SUMMARY OF THE INVENTION 

[0017] One object of the present invention is to provide a 
crane apparatus that overcomes the aforementioned prob 
lems prevalent at eXisting marine container terminals. 

[0018] Another object of the present invention is to pro 
vide a crane apparatus having a container security scanning 
system for performing security scanning of containers dur 
ing transshipment thereof betWeen transportation modes and 
Without ground placement of the containers. 

[0019] A further object of the present invention is to 
provide a crane apparatus having a container security scan 
ning system that is ef?cient, rapid, accurate and highly 
reliable. 

[0020] Another object of the present invention is to pro 
vide a crane apparatus equipped With a container handling 
and security scanning system and poWered by electric 
motors thereby signi?cantly reducing, or possibly eliminat 
ing, diesel emissions at the marine container terminal. 

[0021] Another object of the present invention is to pro 
vide a crane apparatus having a container security scanning 
system for performing security scanning of containers dur 
ing direct transshipment thereof from marine vessels to 
rail-cars Without ground placement of the containers. 

[0022] A further object of the present invention is to 
provide a crane apparatus equipped With state-of-the-art 
scanning/detecting technology for performing security scan 
ning of containers to determine the presence of radioactive 
material. 

[0023] Another object of the present invention is to pro 
vide a crane apparatus equipped With a container security 
scanning system that minimiZes the transfer time of con 
tainers during transshipment thereof betWeen transportation 
modes by provision of ?Xed scanning units mounted on a 
scanning deck and platform constructed at the portal girder 
level of the crane apparatus. 

[0024] A further object of the present invention is to 
provide a method for the security scanning of containers and 
their direct transshipment betWeen transportation modes 
Without the need for ground placement. 
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[0025] Another object of the present invention is to pro 
vide a container security scanning system that can be 
retro?tted to existing ship-to-shore container cranes and/or 
installed to upgrade similar newly manufactured cranes. 

[0026] A further object of the present invention is to 
provide a method by Which any existing ship-to-shore 
container crane can be retro?tted, and/or any similar neWly 
manufactured crane can be upgraded, by the installation of 
the container security scanning system according to this 
invention. 

[0027] The present invention provides unique solutions to 
the three major problems facing container terminal opera 
tions. It enables: 

[0028] 1. Security scanning of all inbound containers, 
Without the need for their ground placement. 

[0029] 2. Direct transshipment of containers betWeen 
transportation modes Without the need for ground 
placement. 

[0030] 3. Performing all these functions using only 
electrical poWer and thus eliminating all diesel emis 
sions. 

[0031] Security Scanning of All Inbound Containers 

[0032] To be ef?cient and effective, from a port and 
terminal security standpoint, any radioactivity and/or 
gamma ray scanning of inbound containers has to be under 
taken: 

[0033] 1. As soon as possible after the container 
leaves the ship; and 

[0034] 2. In a ?xed and reliable setting. 

[0035] The present invention encompasses a method 
Whereby the radioactivity and/or gamma ray scanning of 
containers can be undertaken in marine terminals in the 
quickest, most cost-ef?cient and most reliable manner. 

[0036] This invention minimiZes the time the container is 
being transferred, from its position Within the ship’s hold to 
the position Where it can be scanned, by the introduction of 
a scanning deck and ?xed scanning units constructed, at the 
portal girder level, of ship-to-shore container gantry cranes. 

[0037] A container security scanning system (subse 
quently described and designated S1) according to the 
present invention can be installed in any type of ship-to 
shore container gantry crane, not only in single boom, single 
trolley/hoist cranes, but also in multi-boom and/or multi 
trolley/hoist cranes. 

[0038] Within the general arrangement of all types of 
ship-to-shore container cranes, the portal girder level is the 
optimum location for any Weight addition to the cranes. At 
this location, the neW center of gravity of a crane, and the 
additional static and dynamic loading resulting from the 
security function, do not compromise the stability of the 
crane, even When operating at maximum unloading rates. 

[0039] The security scanning deck according to the 
present invention comprises one or more, and preferably 
four, individual scanning units. Each scanning unit is 
equipped With a radioactivity and/or gamma ray scanning 
device con?gured to move completely, from end to end, 
under each container placed upon it. The scanning device is 
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also Wide enough so that the entire volume of cargo in a 
container can be scanned to determine if the cargo in any 
particular container is “clean” or “dirty”. 

[0040] The scanning units in the present invention also 
provide for additional container buffer slots in the overall 
container handling system. This is an important advantage as 
the need to provide for as much buffer capacity as possible 
is already Well established in the design of neW and ef?cient 
marine container terminals. 

[0041] The scanning deck and scanning units, according to 
the present invention, are preferably installed at the portal 
girder level of any standard type container ship-to-shore 
gantry crane. The scanning deck is designed to be large 
enough to not only accommodate personnel Who monitor the 
container security scanning system, but also large enough to 
alloW these same personnel to undertake tWo other important 
marine terminal functions at the same location, i.e., checking 
container documentation and, When necessary, unlocking/ 
locking tWist-locks. 

[0042] In addition, the container security scanning system 
of the present invention is designed so that it can be installed 
also in direct intermodal transshipment cranes such as those 
disclosed and described in detail in my copending patent 
application Ser. No. 09/992,704 ?led Nov. 14, 2001, the 
entire disclosure of Which is hereby incorporated by refer 
ence. 

[0043] Several embodiments of container security scan 
ning systems according to the present invention, installed in 
such direct transshipment cranes, are described in detail in 
the subsequent disclosure and draWings. In these embodi 
ments, the location and method of operation of the scanning 
deck and scanning units eliminates the need for ground 
placement of containers. Thus, the time otherWise required 
to place containers at ground level before they can be 
scanned is also eliminated. 

[0044] The present invention provides a method by Which 
any ship-to-shore container gantry crane can be made to 
scan, Within seconds, the contents of any container placed on 
any of its scanning units. By use of the unique container 
security scanning system (S1) embodied in the present 
invention, all a vessel’s containers can be scanned Within the 
shortest possible time from When they leave the ship. With 
all cranes servicing a vessel so equipped, a ship’s complete 
cargo of containers can be scanned quickly, reliably, and 
under controlled conditions While, at the same time, signi? 
cantly reducing the time that vessel Would otherWise have to 
remain in port. 

[0045] Direct Transshipment of Containers BetWeen 
Transportation Modes Without the Need for Ground Place 
ment 

[0046] As important as security scanning, is the need to 
reduce the congestion problems being encountered by many 
container terminals. Current logistics methods that require 
the handling of a single container six or more times before 
it leaves the terminal are inefficient both from a time and 
cost standpoint. 

[0047] The crane apparatus embodied in the present inven 
tion eliminates such excessive time and cost in handling 
containers. It achieves this by the direct intermodal trans 
shipment of containers betWeen transportation modes. Fur 
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ther, it achieves this Without the need for ground placement 
before the containers leave the terminal. 

[0048] For example, embodiments of the crane apparatus 
according to the present invention enable direct transship 
ment betWeen: 

[0049] 1. Container ships and marine modes includ 
ing container feeder vessels, barges, ferries, etc. 

[0050] 2. Container ships and land transportation 
modes including: 

[0051] a) Rail-road mode such as single-stack and 
double-stack rail-cars of container unit-trains. 

[0052] b) Road mode such as trailer-trucks. 

[0053] c) Yard equipment mode such as: 

[0054] i) Multi-trailer sets (MTSs); 

[0055] ii) Automated guided vehicles (AGVs); 
and 

[0056] iii) Yard tractors. 

[0057] In order to achieve these direct transshipment func 
tions, the embodiments of crane apparatus according to the 
present invention are of a neW and unique design in that they 
incorporate, as integral parts Within the structure of the 
crane, multiple hoists, multiple booms, and multiple plat 
forms. 

[0058] Thus this crane apparatus, With its unique methods 
of container handling, can achieve both the direct intermodal 
transshipment of containers and their security scanning. 

[0059] Further, by eliminating the need for ground place 
ment in either instance, the overall unloading and terminal 
functions can be executed Within the shortest possible time 
cycle. 
[0060] Because of the importance being attributed to tWo 
particular applications of this crane apparatus, they are 
subsequently described in greater detail: Speci?cally, appli 
cations that refer to direct intermodal container transship 
ment and security scanning: 

[0061] 1. Onshore, betWeen ocean-going container 
vessels and single-stack and/or double-stack con 
tainer unit-trains. 

[0062] 2. Onshore and offshore, betWeen ocean-go 
ing container vessels and container feeder vessels 
and/or tug-barge systems. 

[0063] All Transshipment and Scanning Functions Per 
formed by Electrical PoWer Thus Eliminating Any Diesel 
Emissions 

[0064] One important aspect of the crane apparatus of the 
present invention, and of its methods of operation and 
container handling, is that it achieves all its direct intermodal 
transshipment and container security scanning functions 
Without generating any diesel emissions. This signi?cant 
environmental bene?t is achieved because all equipment 
operations are electrical and thus devoid of any diesel poWer 
generation. 
[0065] All crane functions are poWered by electric motors, 
i.e., crane drive motors that drive the cranes back and forth 
along their rails, trolley motors (Whether for rope or machin 
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ery trolleys), spreader Winch hoist motors, scanning device 
motors that drive the scanning devices back and forth under 
the scanning units, boom hoist motors, and personnel eleva 
tor hoist motors. Thus, all direct transshipment and security 
scanning functions are poWered by electric motors. 

[0066] The main electricity supply to these motors is 
supplied by underground live Wires. These live Wires are 
buried and laid adjacent to the grade level rails on Which the 
cranes run. The electrical connection betWeen the cranes and 
the live Wires is maintained by electrical contacts ?Xed to the 
cranes, Which provide constant contact With the live Wires as 
the cranes move back and forth along their rails. 

[0067] In the instances Where over-the-ground vehicles 
have to be used in conjunction With the cranes, these are 
preferably 1-over-1 shuttle carriers. Unlike other diesel 
poWered over-the-ground terminal equipment, 1-over-1 
shuttle carriers can lend themselves, most economically, to 
conversion to an all electrical operation. 

[0068] In summary, the various embodiments of the 
present invention each constitute an integrated, container 
logistics unloading, security scanning, and direct transship 
ment system that is not only cost and time ef?cient, but also 
in one that is environmentally friendly in that it generates no 
diesel emissions. 

[0069] The foregoing as Well as other objects, features and 
advantages of the present invention Will become readily 
apparent to those of ordinary skill in the art upon a reading 
of the folloWing detailed description of the invention When 
read in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0070] FIG. 1a is an elevational vieW, partly in section, 
taken along section line 1a-1a of FIG. 2 (parallel to the 
Wharf, quay or pier face) of a crane apparatus equipped With 
a container security scanning system S1 according to the 
present invention shoWing tWo 20-foot containers (in a 
“tWin-lift” con?guration) in scanning position. 

[0071] FIG. 1b is an elevational vieW, partly in section, 
taken along section line 1b-1b of FIG. 2 (parallel to the 
Wharf, quay or pier face) of a crane apparatus equipped With 
the container security scanning system S1 according to the 
present invention shoWing a 40 foot container in scanning 
position. 
[0072] FIG. 1c is an elevational vieW, partly in section, 
(parallel to the Wharf, quay or pier face) of a crane apparatus 
equipped With the container security scanning system S1 
according to the present invention shoWing a 40+foot con 
tainer in scanning position. 

[0073] FIG. 2 is a plan vieW of the overall scanning deck 
of the crane apparatus of FIG. 1 on Which there are, for 
eXample, four scanning units, With tWo having containers in 
scanning position and tWo being empty, aWaiting containers. 

[0074] FIG. 3a is a cross-sectional elevational vieW taken 
along section line 3-3 of FIG. 2 (at right angles to the Wharf, 
quay or pier face) of the scanning deck at the portal girder 
level of the ship-to-shore container gantry crane. 

[0075] FIG. 3b is an enlarged cross-sectional elevational 
vieW shoWing another embodiment of the scanning units 
used in the container security scanning system S1 of the 
present invention. 


























