WO 03/ 070604 PCT/ DEO2/ 00623 Cont ai ner conprising an electrically driven
i nterl ocki ng mechani sm Description of the Invention The invention rel ates
to containers with electrically driven | ocking mechanisnms, and in
particular to shipping containers. It is, however, applicable to al
containers in the same manner, irrespective of size and shape, on the
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Transport logistics demand & 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 (twistiocks) 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),



2 WO 03/070604 PCT/ DEQ2/ 00623 The advantage of such contai ner spreaders
s limted, however, since on the one hand only the snmall containers (20
feet) can be acconmodated, while on the other two such containers nust
stand one behind the other and the possibility of use only pertains in
situations in which there is sufficient deposition space. The situation
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one anot WP 03/RFX608e i nterl ocked, such as is necessar yPGTDEAZA006@Bar wit h
ships' loads or in container termnals. In this case, interlocking takes

pl ace manual | ﬁ in that two containers arranged on top of one another or
next to OME 2dMottRBE ohferh Welaiverprenders ia HBtited, howerepasiacestn thermeciandn and

|b ocki ng eifne,nmth §mé|ll( Qe][star\gergr(zoseag cbar&) accEHinﬁodaEed tviHIR- &oﬂwmﬁele taEd
ecause of the risk of in ing the cgnnecting a ocki ng

el ement s SUST SCS”E%WQ%H’B% = %05'51 %%Y'PCEF'Y% ﬁg’eﬁraé‘ge P?ﬁ?@’ﬁl?‘yo v<e PRYpr ovi de
a cont ai rpertainii mhsntmtmal ippetichntheteclis safficiayt tdepdsitidn cpacebeTHentiewdtioak ed

with ot hgpsaad gs.@fam%ﬂ gﬂsmaggﬁ V08 f%r&mg% stgazauadn LBl el oy and

several contain sta oné ano transported
si mul t an@enEs| Be 'W'@Clﬁﬂ?y etichi as a%meéﬁséammrt wamla‘re‘attl]r%fspfoflom @ntinC ai m

1. The cepR@irer OerrhiMalscomt m.@%s@x#a.ténorck.ﬁb%kég (b@ejclemeHbé'iﬁfnwnr@ltatattﬂgl e, and
di spl aceabl e | ocki ngﬁ mechani snms. | f i S intended that two containers

shoul d b&°LRHERLATBAIGDE 6FP OBP”%QH%EQFﬁ06ﬁ%"taltﬁd?’ﬁ’e‘?“o“ﬁeﬁearsH%CkEBrfPé’i“ﬁer is
pl aced omnbtrer @Vh’ﬁéar&wﬂ@hﬁ&tlohrhrsluﬁdﬂ(u@g eNBentN@dckintegligy\&r b#re). I‘l%his @ast i ngs

of the u u w th the u rner castln

over - con i rarUniad Shecbdtaiie St LRl Bk pRAVRG b8 R £ g Rrgh e
upper cormckingesleraeetsdplspldanastble, they can be pressed downwards by the
el ectric drive and engage in the upper corner castings of the | ower

cont ai ner_, this state, a rotation of the |ocking nechanisnms can take
pl ace, thFwaieCf REthecriesant dpventia is toePrpyie% agopigingnahighds KeviPRAG in such

requireda way et ﬁtndar'i rbanmparotmh withLbthap eonslinérs thﬁA_ﬂ shife typeenitheut it is
possible, Wt y out continuous yertical

terventi carr
i nterl ockl?ﬁ'agfnlégwe %rbcﬂf%l‘feﬁ r?"gaéhﬁft%%eﬁé)& T{Eﬁlgn%tlher Bﬁrhéﬁt h one
anot her. tvhnsaprtﬂbsui'rtujtadenushg t he | oadi ng or unl oadl ng of ships, several
cont ai ners stacked above one another can be lifted and noved

si nul taneously, wth
This object is achieved with the features of Patent Claim 1.

The corners of the container exhibit electrically driven, rotatable, and displaceabie
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 simultaneously, 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 result of



the result that |oading and unloading tine is substantially reduced. As a
result of this, not only wll berthage charges in ports be reduced, but
dermurrage tines will be substantially shortened and avail abl e voyage ti nes
of vessels increased, as a result of 3 WD 02/060787 PCT/ DEO2/ 00283 which
faster transport of the containers frog port to port will become possible.
The profitability of the vessel will &t the sane tine be optimsed. A
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el ectri Citf YadeBmidlf t0 3 3G etnBb@ntdR€ HRXholldWodies are connected to their
adiacent 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 problem.

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 guaranteed. This is particularly necessary for the operation of
the locking device and the control unit.

This control unit controls the introduction of electricity into the locking mechanism
and the onward conveyance of electricity to a discharge location in the area of the
iower hollow body, by means of which electricity can be passed on into the next lower
container. In addition, the control unit accepts the signals 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 focated. Moreover, according to a



container. In addition, the control unit accepts the signals which,
according to a further preferred enbodinment, are transmtted 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
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t he i nsi deckaytba ettt bekasivhe el enents (5) at their lower area. This
closure elenment is represented, for the purposes of the representation, as
|l ying on the outside of the container corner. Expediently, the closure

el enment iThe itnantivaiis désspobedbiereinafter 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 container.

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.



on the inside of the container and is guided over the corner, so that good
accessibility 1is 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 elenent is bolted to the
corner of the container by nmeans of a}¥ater-tight and dust- tight seal, not
represented here in any greater detail 5 WD 03/070604 PCT/DEO2/ 00623 The
upper ca¥{Q fg¥786@4 connected to one anot her by nmeans JACTiBE@#/0Ppdhsver se
frames (6), and the |ower castings to one another by means of | ower
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containers. Fig. 1 further exhibits a container corner (2) with opened
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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
t he housiFigg 1(f2@her Thigbits ecntaindranorie4p) withi aplened closereselemertearendagement
noses ( 28)cyiihdricd) RRLARPLAY pDQEwiEh isBiuPlotha if 8housifydbb) v connect ed to
the | ockin Is a bolt(29) which projects through an opening in the

pi ston housi ng Whl ch has roughly the shape of a V rotated through 90. The

assenbly F f. 2t Sowsopenieaghied @quiptnddlof a( cbPlaitet @phérs MnaelbdtNK deive (4) is

ocat oa WPleR Pye Qe tRd2Bhehn e irep % AL ELRarl AyBH ST e ©

penet r at i(bh) @hdvat euteorthabiaded frod(17); mdnidroisdtighgly(fo@yd tionthe pikteni (22).cereof t he

housi n ; [
bear ng i@ |one-|a ﬂ%k*ﬁﬁ&ﬂ&?ﬁ%ﬁqﬁ%%ﬁg&?&i@qgéggp?ﬁkp%@éﬁle (b%tSflotxH?ﬂgfét@gw di ng
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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).



A locking elenment (tw stlock 27) represents the | ower end of the | ocking
bar. The <casting (4) represents the |ower end of the housing (19). Wres
(37, 38) lead into the bottomof the container in the area of the casting
(4). 6 WO 03/070604 PCT/DE02/00623 The functional method of the | ocking
mechanismw || be explained with respect to Fig. 3a and b as well as 4a
and b. Wien the casting (4) of the upper container cones in contact onto
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represented in any greater detail, is pressed into the interior of the
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bei ng arrange
tW|st!ock (27) and because the securing part (35) is seated on the tapering of the

housing (19) the bolt (29) is guided 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 be led 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. 42 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).



| ocking bar indicate to the crane drive the actual position of the | ocking
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 | ocking 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

| owest position. The support bearing (bS) is seated on the casting (4). 7
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(22)' s Rt @rng Bao it B BHESH oA Ga |SCome KAnAe) esTb ¢ 26)
I S prevenbed (I amnbhabgeroee bpnhe garlinggitootd €34jodd thaR Bhe icekimbi Hardelnow t he

kYGRS AGRE P Ble ey d[pé%i@gm BESDLERT 60 L REHDRES,ROS! L1 on

and thus'? 'oC bar ro a nose 1) has
now penetdp‘anwdrdtsrtbellm bﬁfg@gémmthgrb@ﬁv@‘?‘ sgprevamad frame thatoneyemeeniar t

(35) is RgiR ﬁlé' Bél@‘ﬂzﬁe@e&ﬁ@e& metr%ew HH\Qe Q%ﬁ érﬁé)t (ﬁ*}'fﬂﬂn ané ichibieg  of

t he | ocki ng 24) "1 npossi ble. The tw stl ock 7) been twi sted in the

casting PP%S'O%CSOttI'i‘StUQR?é R%El@?‘n@‘dpﬂ&sem?r ckag tt?éefﬁtfftﬁﬁéhiogea UL JAR be
3een It n Eh?ahge%bnﬂrfoséf‘(@l)?h@ﬁhbw(-‘pedéﬂréﬁi@fj(tﬂaé)omsed dg{aggmﬁﬁogrdoeer(ﬂsﬁtalndn .
irection the unloc rocedur conduct e 0 or der.
The wi r ed§ EFU8ES pgﬁp@]g?/ 'PFé"%8@8&?‘6%%%*@%%%&15%8?%%?%"é"‘\"' r?*é'tg ener gy
and tr armsthfrlotiheg diag 24 simgodsibiat ahd tvaistieohd 27D hash ke twistedrin yee castingt hi s
way as n?g?'so #3304 Bﬁﬁiﬁgﬁa&%&@%ﬁé%@%@ﬁ?ﬂa%%%s&%%% s@en fesihr gd may be

separatel'y’ or comonly or unl oc /0706047Li st of
Ref erence Figures 1 = Container 2 = Corner

If the electric drive (14) has the opposite rotation direction the unlocking procedure

nose (26)sitfe REKih %?(24}%s%eh heev@Hicd dh AWREKE b(&ﬂe ?ai@ntghaaset(be) le@cki ng

will be conducted in the opposite order.

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 commonly

locked or unlocked.



3 = Upper casting 4 = Lower Casting 5 = Cosure elenent 5 = Opened
corner 6 = Upper transverse frane 7 = Lower transverse frane 8 =

Longi tudi nal side 9 = Transverse side 10 = Carrier arm of contai ner
spreader 11 = Control unit 12 = Incomng supply 13 = Wre 14 = Electric
drive 15 = Housing 16 = Threaded rod _17 = Threaded rod 18=Wre 19 =
Housing 20 = Cylinder 21 = Engagenent $iose 22 = Piston 23 = Link drive

ar r angen®¥® 03207060 0cki ng bar 25 = Support bearing 26PE/BEP#LP0RE3e 27 =
Twi stl ock 28 = Engagenent groove 29 = Bolt 30 = Sensor 31 = Sensor 32 =
Si gnal gener at or

List of Ref i

1 = Container

2 = Corner

3 = Upper casting

4 = Lower Casting

5 = Closure element

5" = Opened corner

6 = Upper transverse frame
7 = Lower transverse frame
8 = Longitudinal side

9 = 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 = Cytinder

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 = Seals

34 = Guiding groove
35 = Securing part
36 = Securing part
37 = wire

38 = wire

39 = Guide



33 = Seals 34 = @uiding groove 35 = Securing part 36 = Securing part 37
= wire 38 =wire 39 = CGuide PCT/DE02/00623 9 WD 02/060787 PCT/ DEO2/ 00283
Patent Clains 1. Container, on the outer corner areas of which hollow
bodi es are provided for accompdating |ocking devices, characterised in
that the container exhibits corners ip which an electrically driven
rot at abl e and di spl aceabl e | ocki ng chanismis arran on t he under
part of W OBVQEOF8éki ng el enent is |ocated, which en é@E@%(O@%‘??? espondi ng
hol | ow bodi es of a container of the same type |ocated beneath, arranged at
t he upper corner areas in order to accommobdate | ocking devices, and is
capabl e of locking the containers to one another. 2. Container according
to Claim1l, characterised in that patemtCanhai ner exhibits a frame
structure, of which at |least a part of the frame possesses at |east one

wat er-tight and dust-tight closable opening. 3. Container according to

d ai m 2, 1char &oheineednithe ohter dohrer|avedd efgwhich hahow faodies aie PAPGERf ?C'rﬁ

housing whi ch .eap,f Sdgtﬁ'?) ggin rm&pecﬁgﬁt@ﬁé@%rm%ﬁﬂ%e icBndalr ammRer of a
nodul e. 4. Contal ner to one of Claims 1 to char cter sed in
that the hol | éanesbdd exhigh eare Ghstricedy driven fosatableapred Wﬁ@@ k‘@gf rame

parts adj acentmédhamfshﬁl‘g aﬁan&?ﬁtéﬁ RIGe U@Iﬂ@lobdi'tn@’ vaicang lofkikd aulmen't 0 4,
characterised in that th cont.ai ner

convey el ectrlﬁcéFedeﬁ'é'?"ag/e”%ageédHtcz?rrﬁéwn 3@0&%1%9 C§esoﬁ#eCh %ﬁn&C&eﬁQ,g "5

char act eri sed samet typt Ibteted babedthearranged at the upper corner areas in order to
accommodate locking devices, and is capable of locking the containers to one

another.

2. Container according to Claim 1, characterised in that the container exhibits a
frame structure, of which at least a part of the frame possesses at least one

water-tight and dust-tight closable opening.

3. Container according to Claim 2, characterised in that the locking mechanism is
arranged in a housing which can be removed from the container corner in the

manner of a module.

4, Container according to one of Claims 1 to 3, characterised in that the hollow
bodies are connected in a releasable manner to the frame parts adjacent to

them.

5. Container according to one of Claims 1 to 4, characterised in that the

container exhibits means which can accept and convey electrical energy.

6. Container according to one of Claims 1 - 5, characterised in that the container
exhibits sensors and signal generators which indicate the particular position of

the locking mechanism in each case.

7. Container according to one of Claims 1 to 6, characterised in that the
container exhibits a control unit which reguiates the imposition of electrical
energy on the container as well as directing the electrical energy into the next

container, and receives, processes, and forwards the signals from sensors.



exhi bits sensors and signal generators which indicate the particul ar
position of the |ocking nechanismin each case. 7. Container according to
one of Clains 1 to 6, characterised in that the container exhibits a
control unit which regulates the inposition of electrical energy on the
container as well as directing the electrical energy into the next

contai ner, and receives, processes, a forwards the signals from sensors.
10 WO 02/ 060787 PCT/ DEO2/ 00283 8. Contai ner according to Claim?7,

char act e 68idsb78at the control unit additionally car/pEcz/eoxgs and
forward data regarding the container and its |oad. 9. Container according
to one of Clainms 1 to 8, characterised in that the electrical drive

exhi bi t sga CYtbﬁﬁ'ﬁHer becokdiag Wed |Clagifn Wi cHnaractbosegli tividihagl theutcontiel Uit

| ocat ed, e_approxi ranc i h 900
and into whi EHd'goB%fyt c?rbégqtr%d"pn%ﬁ(fﬁ%%g%ﬁ?% ?—‘%g% roif \{gégégﬁlaﬁinge ch)dgftgu ner
according to @adi m9, characterised in that the cyI i nder exhibits an
engagenent nose on its lower end. 11. Contai ner accordi ng to Cl aim 10,
characterised in that the | ocking bar exhibits ment ot.s

whi ch t h8. eng&getiner aseyEingftotaRne Oéﬂal”ﬁaért"@aﬁha'@ﬁ gag"e In that ?Eb%?'ﬁ?tﬂ‘éa
according to Qrge %&h.@ltalar@nﬂdéroml&;e WHRbRWhieh |aseﬁlg|tua:|mdmm netisdocte,
provided in the area o

d f ggo dat
| ocki ng devi c&&ich pps f%aﬁweéﬁfgﬁfggﬁﬂag%eh@%yl Héév%o? t(il\&gqh 7o QR&WD ating
el ectronic i pfdh@boloiocated mt therlockierieat emgages.

10. Container according to Claim 9, characterised in that the cylinder exhibits an

engagement nose on its lower end.

11, Container according to Claim 10, characterised in that the locking bar exhibits
engagement slots, into which the engagement nose of the cylinder can

engage.

12, Container according to one of Claims 1 to 11, characterised in that means are
provided in the area of the upper and lower hollow bodies for accommodating
locking devices, for the acceptance and conveying of electricity, electronic

information and other needed means.



