. 0008P00010 C ai ne*164164* 1.Device (50) for handling . an inter-box
connectorq{&%ﬁg}qthe device (54) conprising: |Indexing neaps (54) for

i dent i fy¥ @ ons of the inter-box connector (52) a*’"wmmmﬁmnm) |
Mani pul ati on neans (56) for mounting or disnmounting the nnect or
(52), ar@la¥P@nsportation means (58) connected to bot h t he i ndextng neans
(54) and the manipul ati on neans (56) for noving the nani pul ati on nmeans (56)
to the identified positions of the inter-box connector (52). The device
(50) of 1l ai nDévicah3®i forTanidiidgxanginteribex (&ehnectorpr(b2estre cevicen (68D)
for perceiving and analysing the inter-box connector (52). The device (50)
of Claim1 or“PMPH#BIei n The i ndex neans (54) further conprises a distance
reader (62) f : ' b e ' - Bax ( .
The. devi ce (SaneRRoZReat (AEIENREHONG Bhslibs ofie IRerLRIAEE AL
means (56) coadoiretisably,gri pper (64) for holding the inter-box connector

52 d a tw,st 66) f ing the inter-box,. t 52).. T
tovt co. (50) OYOIRHHEN miABs GF Yo EneTHEGESY GEPURLNG ey IBEPOY SBMO8B" bot h
of them (64, (@Q) a#HE pneumatically powered. The device (50) of any of the
precedi ng C ains, wherein The mani pul ati on neans (56) further conprises a
posi tion sensbiangpontation nieans (B eannecteshto bpl) the indrxingineeanfosS4oantct or
1711111111 1ne rmeR phidlorMsals 4680 18 FoFG e TahiBurattifhts (56) to the

identified positions of the inter-box connector (52).

2. The device (50) of Claim 1, wherein
The indexing means (54) comprises a camera (60) for perceiving and
15 analysing the inter-box connector (562).

3. The device (50) of Claim 1 or 2, wherein
The index means (54) further comprises a distance reader (62) for detecting

the positions of the inter-box connector (52).
20

4. The device (50) of any of the preceding Claims, wherein
The manipulation means (56) comprises a gripper (64) for holding the inter-

box connector (52) and a twister (66) for rotating the inter-box connector (52).

25 5. The device (50) of Claim 4, wherein
The gripper (64), the twister (66), or both of them (64, 66) are pneumatically

powered.
6. The device (50) of any of the preceding Claims, wherein
30 The manipulation means (56) further comprises a position sensor (68) for
determining a cone (70) of the inter-box connector (52).
7. The device (50) of any of the preceding Claims, wherein
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The i ndexi ng neans (54) and the mani pul ati on neans (56) are installed

t oget her @@Qﬂtq@ the transportation neans (58) is configured to nove the
i ndexi ng0 0 ) and the nani pul ation neans (56) sinultaneously. The
devi ce (50) of i i

th ding O wh Th
(549). the nanT'?ﬁll'é@?’Sﬂgn'gﬁgrﬁg((:(%éI?n%Pﬂjtﬁ‘%’ngrsﬁ?Pﬁ’H B BI5A0 e ar 05Ol

connected to Lol en e PETEISe
robotic arm (@%Mhe gﬂ"ﬁagéﬂ‘féb%“%’%@ \Miuéenrs)ei?’n(yél' ?éo&tg)(g? t}ﬁgnt roller
(72) is conf iigde)eidgtmemm(%earidrthgesamipuiamoermmns tﬁﬁr)rsafnukbarsemisd}ei ved by
the canera (60) for differentiating various types of inter-box connectors
(52) The device (50) of daim8, wherein the mani pul ati on neans (56)
conprg seg an ﬂ@dé@.&ééswoﬁg@optiwetﬂ}ecédmgfolsmw WHefdin  The device (50) of
any of the preceding al ms, ‘wherein The indexing neans (54) is

faul t -t ol er anthe dexingsmeank dB4), 3s manipdationmeanst (56)enddhe ranspPRation| es

78 | nt f

ngl s, di st NEBGS (PoLpls Fassie 15 8ropst Eanudlab AT Futt Bitihe Y Pee R
condi tions. Sieddnees aF68boficarrhang). i ng an inter-box connector (52)
conprising: The device (50) according to any of the preceding clains; and A

platform (90) for nounting the device (50). Station (80) of O aim 11,

whergy N Jhe : i . open area (98) for receiving a box
(10 %‘ Ol‘d_'l nt gﬁigg{;@%gnec ?@?5@%#&@ station (80) of Claim1l or 12
further conprTise nebst h@cbrttajIIe('9@7)2)f & donfigaredr to ngnallysestrmge:m c(f80)ter-box
0008P00010 15. The station % of Caiml14 V\fhe n The. h % 6%
conpri ses tW@]W@Q@FW@F’ ¥ &be \Gameeool) Ter erSPt'%t"?Q)P’ET'PT' yaep P! 5
16. The Stat'lﬂfér(tﬁgac&fne%Wrsc(fSZ} he Clains 13 tol5 further conprising

15 10. The device (50) of Claim 8, wherein
the manipulation means (56) comprises an end effector (76) of the robotic
arm (74).

11.  The device (50) of any of the preceding Claims, wherein
20 The indexing means (54) is fault-tolerant that the device (50) is configured to
detect mounting holes (78) on an Intermodal freight container (80) with
various orientations, angles, distances, lighting conditions or a combination of

any of these conditions.

25 12.  Station (80) for handling an inter-box connector (562) comprising:
The device (50) according to any of the preceding claims; and

A platform (90) for mounting the device (50).

13.  Station (80) of Claim 11, wherein
30 The platform (90) comprises an open area (98) for receiving a box (100) or

inter-box connectors (52).

14.  The station (80) of Claim 11 or 12 further comprising
A holder (96) for transporting the station (80).



An inter-box storage (82) for receiving disnounted inter-box connectors
(84). 17 %Eiélﬁion (80) of daim11l, wherein 10The storage (82)
conpri‘sego q one floor (86) with perforations (88) for holding the
di smount ed inter-box connectors (84). 18. The station (80) of Caim17,
wherein The perforations (88) of the at |east one floor (86) are placed in

cl ose 15¢prox{id kt%H-c(goiB?gﬁhgm)w diq nter-box connectors (84) of

nei ghbouri'ng pertoration rdvi des about 100 millinmetres distances
bet ween conesTké& Bplddr (9BE cdmpnisastted slotsgO8péor recaivaty forks (830). ofl® forklift

shi ppi ng port %)% ) for handling shipping containers (94) conprising: 20The
devi ce (50) ad0s) di ng to any of the Cains 1 to 10. 20. The shipping port
(92) ppf G aim19 conprising Two of the devices (50) that face each other
with a distance in-between for allow ng a shipping container (94) passing
t hr ough 16- beThe statior1(80Thtasyppihienglaios t13da 16 Jatheyfcathpitisingd or 20

(104)' pl aced Bh 3BEBER S EPaR2} B et BRp LR O SRR I R oD A REITe S8
passi ng through in-between the two groups (104). 22. The shipping port (92)
of any of the_Cains 19 to 21 conprising Six of the devices (50) that are
separ at edi’i nt bhe ®EatigNIGRS of Gtaim ﬁ),é[t*&retﬁh opposite sides for allowing a

0008Rb0010 251 1R URSEHRS oufisrs At I8Hst e 3p6F B WnaARrlaiins (486,
21 conpri si nghdidihgsthetdismolfted iaterdyok dithneetasy84f the Cains 12 to 18.

524. The shipping port (92) of Claim23 conprising Two of the stations (80)
that face each other with a distance in-between for allow ng a shi pping

cont ai nejjg (9441 @3eiJAYsbNbPEHIM 17 RAf&RN them (80).
The perforations (88) of the at least one floor (86) are placed in close
15 proximity such that dismounted inter-box connectors (84) of neighbouring
perforations (88) provides about 100 millimetres distances between cones (70)

of the dismounted inter-box connectors (84).

19. A shipping port (92) for handling shipping containers (94) comprising:
20 The device (50) according to any of the Claims 1 to 10.

20. The shipping port (92) of Claim 19 comprising
Two of the devices (50) that face each other with a distance in-between for

allowing a shipping container (94) passing through in-between.

25
21.  The shipping portion (92) of Claim 19 or 20 comprising
Four of the devices (50) that are separated into two groups (104) placed on
opposite sides for allowing a shipping container (94) passing through in-
between the two groups (104).
30

22.  The shipping port (92) of any of the Claims 19 to 21 comprising
Six of the devices (50) that are separated into two groups (104) placed on
opposite sides for allowing a shipping container (94) passing through in-
between the two groups (104).
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25. The shipping port (92) of Caim23 or 24 conprising 10Four of the
stations 6&%%% -are separated into two groups (104) placed at opposite
si des foQ a shi pping container (94) passing through in-between the
two' groups (104). 26. The shipping port (92) of any of the Claims 23 to 25
conprising 15Si x of the stations (80) that are separated into two groups

(104) plaged | f n sing
{hrough To. bl penPER Fol (G2l ighe Pros g R K o ST g
shi ppi ng cont BhestationdB8p) ascording2oHmiysofi thg Graivisan2 4on18108) on a franme (106)
of the spreader (102) for lifting the spreader (102); and The device (50)
according to any of the preceding Clains 1 to 11. 28. A wharf

transporpati [ n?% ane (112) for supporting a
shi pﬁongifongrl]%gbip?hgééﬁggz hertglgl/rﬁczgg:(OSO) allfcﬁzécor ding to any of the

precedi ng d alwe df the statiens &30)ethat facespach other Withieedistarme indbetwgenl fiong

nanal 1 ng. an | MOTOB A HaNREGRIA Feot™ sofrbothriBl PRy idn el

Providing (122) an indexing neans (54) for identifying positions of the
I nter- box connector (52) automati cal IZ,% Addi ng ((124) a mani pul ati on neans
(56) for2%muni M&§hBPIng Bem (92) off>late rﬁr@"tmpﬁﬁﬁﬁector (52), and
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mani pul ation opessite( Skest fort blﬁ)vindgnéisfhlﬁpingoewrttamm of) tpiasslrﬁg ¢iiroagk in-
connect or (52% 530. Met hod 8120) of |nstaIIing a device (50) for handling
an inter-box eeMMeeRthe two groups |

26. The shipping port (92) of any of the Claims 23 to 25 comprising
15 Six of the stations (80) that are separated into two groups (104) placed on
opposite sides for allowing a shipping container passing through in-between
the two groups (104).

27. A spreader (102) for lifting shipping containers comprising:
20 Hoisting mechanism (108) on a frame (106) of the spreader (102) for lifting
the spreader (102); and

The device (50) according to any of the preceding Claims 1 to 11.

28. A wharf transportation vehicle (110) comprising:
25 A frame (112) for supporting a shipping container (94) and
The device (50) according to any of the preceding Claims 1 to 11 at an end
(114) of the frame (112) for handling inter-box connectors (52).

29. Method (120) of making a device (50) for handling an inter-box connector (52),
30 the method (120) comprising:
Providing (122) an indexing means (54) for identifying positions of the inter-
box connector (52) automatically,
Adding (124) a manipulation means (56) for mounting or dismounting the

inter-box connector (52), and
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(52), the nethod (120) conprising: Presenting (128) the device (50), the
devi ce (&9@0 rising: Indexing neans (54) for identifying positions of
the inters 30 ector (52) automatically, 100 Mani pul ati on neans (56) for
mounting or disnmounting. the inter-box connector 2), .and Transportatij.on
means (58) conABREENG 2@&@%@%@@'&@&9&%@1%@5@ tégw}h Hﬁfd'ﬂdﬁé'%’ﬁﬁﬁﬂ?z{;‘bon

nmeans (56) f ' A ' t} . : i i fi
positi(()ns)of O%rk‘ld;?riYénﬁgarr{I o?ﬁ@gmée%: O{ﬁ}ggfm@gg@e H%{S‘Wlafﬁ%?ﬁéégse k? to
devi ce (50) atheddsntifeed dddbiorioof theridiersbgxicuneectooX52onnect ors (52).

31. Met hod of using a device (50) for handling an inter-box connector (52),
the 20nmet hod (120) conprising: Ofering (128) the device (50), the device

(50) gonmp i Mihod (12! SnSRAMNY &3y (50 RRHANMIRG APHitet-Bo% cBhnbber
I nt er-box connector " (52) automati cally, Mani pul ati on
means (56) fo{2yothetrheathodr(1280scomptising: t he i nt er - box 25connector (52), and

Transportation ans (58 negted tp.bath the ipdexing. ns (54) and the
mani pul ation 'npﬁgs? d %13%??}5%&%8% rﬂ@o)n@?ﬁ BﬁY'ﬁ? i@@ ?ﬁ{ﬁﬁ@gﬁge) to the
identified positiogs |gietihg m&%-gw FONNEEAFYingS pbsitioRd 30! thet aitbi-Bex or
removi ng an inter-box connector (52) froma shipping container (94).
connector (52) automatically,
10 o Manipulation means (56) for mounting or dismounting the inter-box
connector (52), and
o Transportation means (58) connected to both the indexing means
(54) and the manipulation means (56) for moving the manipulation
means (56) to the identified positions of the inter-box connector (52);
15 and
- Mounting (130) the device (50) at a site (132) for handling inter-box

connectors (52).

31. Method of using a device (50) for handling an inter-box connector (52), the
20 method (120) comprising:
- Offering (128) the device (50), the device (50) comprising:
o Indexing means (54) for identifying positions of the inter-box
connector (562) automatically,
o Manipulation means (56) for mounting or dismounting the inter-box
25 connector (52), and
o Transportation means (58) connected to both the indexing means
(54) and the manipulation means (56) for moving the manipulation
means (56) to the identified positions of the inter-box connector (52);
and
30 - Installing or removing an inter-box connector (52) from a shipping
container (94).



