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loaded onto a vehicle, brought to the destination location, and offloaded there.

Transport logistics demand a method of loading and unloading such containers which
is both safe and rapid, whereby the technology being applied must be capable of
accommodating, transporting, or interlocking containers of different dimensions.
Containers exhibit in their upper and lower corner areas in each case hollow bodies
(referred to as "corner castings"‘), which are provided with oval openings on their
sides which face outwards. Locking devices from depositing equipment (container
spreaders) or overhead handling equipment can be introduced into these oval
openings, whereby these locking devices exhibit end areas (twistlocks) of which the
dimensions are smaller than the oval openings in the corner castings. As soon as the
twistlocks have been introduced into the corner castings, they are mechanically
rotated, so that the container is locked to the container spreader or the overhead
handling equipment and can be transported. When raising, the upper side of the

twistlock comes into contact with the underside of the cover wall of the hollow body.

Container spreaders are known which can simultaneously accommodate and move
two 20' containers standing one behind the other (there are standardised 20'

containers, 40' containers, and 45' containers).
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manual intervention, and several containers stacked on top of one another can be

transported simultaneously.
This object is achieved with the “eatures of Patent Claim 1.

The corners of the container exhibit electrically driven, rotatable, and displaceable
locking mechanisms. If it is intended that two containers should be stacked on top of
or beneath one another, the one container is placed on the other container in such a
way that the lower corner castings of the upper container are flush with the upper
corner castings of the lower container. Because the locking mechanisms in the corners
of the upper container are displaceable, they can be pressed downwards by the
electric drive and engage in the upper corner castings of the lower container. In this
state, a rotation of the locking mechanisms can take place, so that the containers can
be locked to one another and, if required, raised and transported simultaneously.
With the invention it is possible, without manual intervention, to carry out a
continuous vertical interlocking of as many containers as may be desired above or
beneath one another. As a result, during the loading or unloading of ships, several
containers stacked above one another can be lifted and moved simultanecusly, with
the result that loading and unloading time is substantially reduced. As a result of this,
not only will berthage charges in ports be reduced, but demurrage times will be

substantially shortened and available voyage times of vessels increased, as a resuit of
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If, according to a further embodiment, the hollow bodies are connected to their
adjacent frame parts in a releasable manner, openings in the frame parts can be used
to connect the frame parts to the adjacent hollow bodies from the inside. Inasmuch
as parts of the device according to the invention are located in the frame parts,
access to these parts is guaranteed, so that both construction as well as maintenance

are possible without any problern.

According to a further advantageous embodiment, the container exhibits means of
accepting and forwarding electrical energy. In this way, the supply of electric current
to the container can be guarantsed. This is particularly necessary for the operation of

the locking device and the contral unit.

This control unit controls the introeduction of electricity into the locking mechanism
and the onward conveyance of electricity to a discharge location in the area of the
lower hollow body, by means of which electricity can be passed on into the next lower
container. In addition, the cortrol unit accepts the signais which, according to a
further preferred embodiment, are transmitted to it by the signal generator, which is
in contact with sensors. The intention of these signals is to indicate to the crane driver

the position in which the locking mechanism is located. Moreover, according to a
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The invention is described hereinafter in greater detail on the basis of Figures 1 to 4.

The Figures show:

Figure 1: A part view of a container, which is locked to a container spreader with an
opened corner

Figure 2: The technical equipment of a container corner;

Figures 3a and 3b and 4a and 4b: The movement sequence during the interlocking of

a container with another contairer,

Figure 1 represents a container (1) in a part view. It exhibits a corner (2), on the
upper end of which is located a locking housing (3), referred to hereinafter as a
casting, and on the lower end of which a casting (4) is located. The container corners
(2) are hollow on the inside and exhibit closure elements (5) at their lower area. This
closure element is represented, for the purposes of the representation, as lying on the
outside of the container corner. Expediently, the closure element is, however, located
on the inside of the container and is guided over the corner, so that good accessibility
is provided into the interior of the container corner. Thanks to this positioning, the
interior of the container corner is protected against dirt and water. The closure
element is bolted to the corner of the container by means of a water-tight and dust-

tight seal, not represented here in any greater detail.
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identifiable in Figure 1 are side walls (8,9). Here also, two carrier arns
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spreader is |ocked to the containers. Fig. 1 further exhibits a container
corner (%}gvﬁ Eﬁov?é%m%%%eﬁ%i@é%%i;%&%ta afrﬁginérlslcamer. An electric drive {14) is
located in the housing (20). An inner threaded rod (16) which is driven by the drive
(14,) and an outer threaded rod (17), which is tightly fixed to the piston {22}, are
positioned in the housing (20). The piston (22) is axially displacable but not rotatably
borne in the housing {20) and is guided by the inner wall of the housing (20). The
locking bar (24), which includes three engagement noses (28), is displacebly borne in
the piston (22). Tightly connected to the locking bar is a bolt(29) which projects
through an opening in the piston housing which has roughly the shape of a V rotated
through 90°. The assembly of this opening and the bolt (29) establish a link drive
arrangement {23). At the lower end of the housing (20} a guide (39) is located which
guides the locking bar (24). A seal (33) prevents the penetration of water or dirt from

the housing (19) into the inside of the housing (20).

Tightly connected to the locking bar (24) is a support bearing (25) at the upper end

of which a securing part {35) with a guiding groove (26) is arranged.

A locking element (twistlock 27) represents the lower end of the locking bar. The

casting (4) represents the lower end of the housing (19).

Wires (37, 38) lead into the bottom of the container in the area of the casting (4).
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threaded rod (17) is moved downwards the piston (22) is pushed downwards. As
indeed the locking bar (24)cannot move downwards because this is prevented by the
twistlock (27) and because the securing part (35) is seated on the tapering of the
housing (19) the bolt (29) is gu‘ded in the link drive arrangement (23) from the lower
position to the middle position so that the locking bar rotates through 90°. This is
shown in Fig 3b. Now the twistlock (27) can beled through the upper opening of the
casting (4). The securing part {35) is no longer seated on the tapering of the housing
(19). The piston (22) is slided with its engagement nose (21) from the upper
engagement groove to the middle engagement groove. The threaded rod (17) and
with it the piston (22) and the locking bar (24), which by its weight is directed
downwards, can now be moved downwards. During that a guide nose (26) at the
support bearing (25) being guided by the guiding groove (34) prevents any rotation
of the locking bar (24). Sensors (30,31) being arranged in a defined distance at the
locking bar indicate to the crane drive the actual position of the locking bar (24)
through a signal generator (32} which transfers the signals via a wire (18) to the

control unit {11).

Fig. 4a and b show the locking bar in a position in which the twistlock (27) has
penetrated the casting (3) of the container beneath. In Fig. 4a the locking bar (24)
has reached its lowest position. The support bearing (25) is seated on the casting (4).
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unit (11) PN HRE ThO isNecdar7)inas d easwtsutémm thevdaboiy t he
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Fig. 4a t(Bes9 H@klth@'%EWQ(PZQ‘)Ed“F?a@aSr'??&BH@GP?etdsgsl%ﬂﬂet%etseﬁf}éi‘hgon The support
bearing (25) is seated on the casting (4) 13 SEP 2004 WO 03/070604

PCT/ DE02/ 00623 The bol t i, Still Ldfe i n the
link dri \}g "é?r?&ﬁ%ﬁr@h‘ie @%)%?asé Oﬁﬁoﬁ‘tgcﬁ??a%g b%t’F&{ 5‘39‘“‘? ﬂ:lgﬁm Ot|1§3JPevent ed
fromtw siiil bg copdidied guiteiapgositsadé26) |led in the guiding groove (34). In
the | owest position of the | ocking bar (24) the guiding

The wires (37,38) supply the nextfollowing container with electrical energy and
transfer the signals and data from and to the crane driver. In this way as many
containers standing beneath each other as desired may be separately or commaonly

locked or unlocked.



nose (26) is no longer led by the guiding groove (34) so that the | ocking
bar is now rotatable again. If now the threaded rod (17) wth theﬂ%)i st on

(22) is further moved downwards the | ocking bar (24) with the bol 1 3(58)20#s
prevented fromthat novenment so that the bolt (29) is shifted in the link
drive arrangenent (23) fromthe mddle_, position to the upper position and
thus the | ocking bar rotates through 99. The engagenent nose (21) has now
penet r at &vo DREOACBRSr engagenent groove (28), and the BebWECRPI=Pt (35) is
bei ng shifted beneath the securing part (36) nmaking a lifting of the
| ocki ng bar (24) inpossible. The tw stlock (27) has been twisted in the
casting (3) so that the | ocking procedure has been finalised as can be
seen in Fig. 4b. If the electrbgugﬁhggmgéﬁmgﬂég the opposite rotation
direction the unlocking procedure wll be conducted in the opposite order.
The wires (37,38) supply the nextfollowi ng container with electrical energy
and trardsT&ONEHREsi gnal s and data fromand to the crane driver. In this
way as nmeny CofioRit ai ners standi ng beneath each other as desired may be
separ at el3y=dlppeonsmsdinby | ocked or unl ocked. 13 SEP 2004 WO 03/ 070604 8 Li st
of Ref erenceolveglagingl = Container 2 = Corner 3 = Upper casting 4 = Lower
Casting 5 = ddhseernddrenent 5 = Opened corner 6 = Upper transverse frane
7 = Lowers tL)RKese6mkerame 8 = Longitudinal side 9 = Transverse side

6 = Upper transverse frame

7 = Lower transverse frame

8 = Longitudinal side

g = Transverse side

10 = Carrier arm of container spreader

11 = Control unit

12 = Incoming supply

13 = Wire
14 = Electric drive
15 = Housing

16 = Threaded rod
17 = Threaded rod

18 = Wire

19 = Housing

20 = Cylinder

21 = Engagement nose
22 = Piston

23 = Link drive arrangement
24 = Locking bar

25 = Support bearing

26 = Guide nose

27 = Twistlock

28 = Engagement groove
29 = Bolt

30 = Sensor

31 = Sensor

32 = Signal generator
33 = Seails

34 = Guiding groove

35 = Securing part

36 = Securing part

37 = wire

38 = wire

39 = Guide



10 = Carrier armof container spreader 11 = Control unit 12 = |Incom ng
supply 13 = Wre 14 = Electric drive 15 = Housing 16 = Threaded rod 17 =
Threaded rod 18 = Wre 19 = Housing 20 = Cylinder 21 = Engagenent{ HGEP 2004
22 = Piston 23 = Link drive arrangenment 24 = Locking bar 25 = Support
bearing 26 = Guide nose 27 = Twi stl ock9 28 = Engagenent groove 29 = Bolt

30 = Sensor 31 = Sensor 32 = Signal generator 33

groove

35

Seals 34 = CGuiding
wire 38 = wire

= Securing part 36 = Securing part 37

Claims

Container, at whose outer corner regions are provided hollow bodies to receive
Iockiné devices, the container having corners in which is arranged an electrically
actuated, rotatable and displaceable locking mechanism in whose lower region a
locking member is situated, which iocking member is able to engage in
corresponding hollow bodies belonging to a container of the same kind situated
therebelow, which hollow bodies are arranged at the upper corner regions and are
intended to receive locking devices, and which locking member is able to lock the
containers together, characterised in that the container has sensors and signal
emitters which indicate the position at the time of the locking mechanism in the

corner of the container.



39 = Guide PCT/DEO2/ 00623 13 SEP 2004 9 O ains Container, at whose outer
corner regions are provided holl ow bodies to receive |ocking devices, the
contai ner having corners in which is arranged an electrically actJdSEedi
rot atabl e and di spl aceabl e | ocki ng mechani smin whose | ower region a

| ocki ng menber is situated, which |ockilfg nenber is able to engage in
correspondi ng hol |l ow bodi es bel onging to a container of the sane kind
situated therebelow, which holl ow bodies are arranged at the upper corner
regi ops an i fleht e ecgl ve.;l i ng devi ich | in
nenbe? IS ggﬁggﬁgeﬁocgggﬁghgggntgéngﬁg'%gggfhe??égﬁgF%g?g?ﬁgéﬂpig%%Eat the
cont ai ner hestsénear shandasi frmhe emrtitensewhs £hwhadhcaite §basposirdd Opaet
the time of the Iocﬁjng nmechanismin . the corner of the container. 13 SEP

2004 10 2."8B8nt &itner Sttor fPhY tBPRP AR 1WNeRAr abPdr i S8 i e3ed theth a

cont ai ner héﬁe@tﬁ@ﬁﬁea$&fQﬁﬁ§€i%fﬂhﬂMHéal.at l'east one part has at |east
one openi ng which can be closed viith a watertight and dust-tight seal. 3.

Cont ai ner according to claim2, characterised in that the | ocking

hani ' : d_i housi i_ch b d f 1th f
The oo ai hep Cas PR et PP aa Rl iy Bl b c2, dhf TO oRbo o ol FESE 161,

characteri sedking thathbheshol k ow Do egedr & Hletachaklsy neonnegiced tant hse
frame parts adjacent to them 5. Container according to one of claims 1 to
4, charact 8FPSERY Arophihe KO Sifndhehaontedne Witk aredabte to receive

4. Container according to one of claims 1 tc 3, characterised in
that the hollow bodies are detachably connected to the frame

parts adjacent to them.

5. Container according to one of claims 1 to 4, characterised in
that the container has means which are able to receive

electrical energy anc pass it on.

6. Container according to one of claims 1 to 5, characterised in
that the container has a control unit which both regulates
the application of power to the container and the direction
of the power into the next container, and which receives,

processes and passes on the signals from sensors.



el ectrical energy and pass it on. 6. Container according to one of clains 1
to 5, characterised in that the container has a control unit which both
regul ates the application of power to the container and the directhH8EP @804
the power into the next container, and which receives, processes and
passes on the signals fromsensors. 1315EP 2004 11 7. Contai ner according
to claim6, characterised in that the control unit can at the sane tine

store; and &8ssz PRedatfocbLhAld NG Oct Bencont aider ARG dilsed 08¢ Bhat the

Cont ai ner according to one of claims 1 to 7, characterised in that the

el ectri cal cact val orurtiads a&api séon tie whase valne | stosiet vmt@d regd  ehontptaed
recess whose. appearance is approximtely that of a V which has been turned
t hr ough 90@€la€§nﬁhF8htP§c8§§ 4*pfh ﬁﬁgngéﬁ gﬁaphe | ocki ng rod engages. 9.
Cont ai ner according to claim8, characterised in that the piston has an
engagi ng nose at its bottomend. 10. Container according to claim?9,

char agt eri sed, 0o LDaL Lheq s hacking 100, has engageren! 10r agues, duL i eh fne
engagi hg nose " on thé pIrston”i s able to engage. 11. Cohtainer accoré?ng o]
one of cl atm®t| the 181echat sl eictedtdm hdat anganst dor inecehosagwaidd is
passi ng on power, electronic. information and other resources which may be
required afEtudEedi de@n n tHECHIYFIH of TERESEPpeRRRE | oWBPPREFP&TC0odi 6%

for recei Vé%ré?fm!a?@ﬂzngih%%\/icﬁesa V which has been turned through 90°,

in which recess a pin mounted on the locking rod engages.

9, Container according to claim 8, characterised in that the

piston has an engaging nose at its bottom end.

10. Container according to ¢laim 9, characterised in that the
locking rod has engagement grooves in which the engaging nose

on the piston is able to engage.

11. Container according to one of claims 1 to 10, characterised
in that means for receiving and passing on power, electronic
information and other resources which may be regquired are
provided in the region of the upper and lower hollow bodies

for receiving the locking devices.



