;edenT"6TnZ_# LOADI NG DEVI CE FOR | SO CONTAI NERS BACKGROUND COF THE
| NVENTION 1. Field of the Invention The invention is directed to a | oading

device fox 1SO containers in a container termnal for |oading I
ships with a container bridge, a boomwhich extends at the gaaﬂw@wmm%’mwﬁ
t he contﬂﬂmmmmmu’”mﬂﬁ over its supporting construction on the

on the | d running rails for a crane trolley wth cont alfép*

| oad- carryi ragooseans provi ded at the boom for transporting the container
fromship to pier, and vice versa, wherein the | oading device is arranged
bel ow t he | and-side boomin the rear area of the container bridge and
cooperates with container transBprt Vﬁgichgggcij Descri ption of the Rel ated
Art German Wility MdelCARINGBHUEYICE QR NTAHNERS and unl oadi ng
system for containers which uses a container bridge formed by a gantry
frame. The gantry frane | SBACKGROENDOF THEIMVENTIONEChani sm which is
novabl e along the rails parallel to the pier at which the ship is docked.
The gantry fr atiégd bfie ivesivin ext endi ng over the supporting construction on
the water side as well as on the land side and running rails are arranged
at the boom for a Thameerdtionlid eyeceddi ohn lobding @evites fof GRO abnt@insrsfih @nacafainer t 0
pier, and vice versa, by neans of a spreader. The spreader is designed in
such a wayrmiihatfor loddngCindNmlAPRE 3hips withra dohtethet BtdgePi BEEIE fivhedhOXGRdWht the OF

di sengage fromthe container wiwth automatic | ocking. The

product i vdahtyy fehe€6Mthd\édnghined btidde over it supmatinioasithctio arautie Ratetlsidé &Rl Afthd he

ki nd nmenti oned above is the tine period needed by the crane trolley to

al t er nat gaddaadéS andamingy/raild #3€a drane frblley WithiHohtaer bad-cABMpAHEME plokide ANkAI NET'S
fromone |location to another and for |oosening or tightening the tw stlock.

As i s weldookTomanspof@fithd ¥dnsdide® Glsm shlpBio P thnfl @lce PEBY, BhetelOths hdaﬂﬂ%ﬂ@vi@é t he
contai ners which are stacked one above the ot her when transported,

par ti cul ag hyanghEseldw 48 342altdRBos i1$ihie Psar arkh 6f 8.0 BéRAiINGLSIdZE Mrdl ca6fcedestviget her
in that the tw stlocks engage in openings of the fittings and the parts

arranged copgingerdnb@rifvehitie§lgs are twi sted. Usual ly, sem automatic tw stlocks
whi ch are connected to the lower fittings of a container in a forward

posi tion xuri pgsckipach HhéReatdaad: Wien setting the container on anot her
container, the twstlock is automatically | ocked with the fitting of the

| ower contai ner, SsGerm@aUtilileMbi® 209NY aica Aisslosdsa 1bidimglhng nsudRQs§slerh Gorone

anot her .

contamners which uses a container bridge formed by a gantry frame. The gantry frame is
supported on a traveling mechanism which is movable along the rails parallel to the pier at which
the ship is docked. The gantry frame has a boom extending over the supporting construction on
the water side as well as on the land side and running rails are arranged at the boom for a crane
trolley which transports containers from ship to pier, and vice versa, by means of a spreader.
The spreader is designed in such a way that the crane operator can make the sp;eader engage
with or disengage from the container with automatic locking.

The productivity-determining factor in a loading and unloading device of the kind

mentioned above is the time period needed by the crane trolley to alternate loads, namely, the
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- When unl oading the containers fromtheir present |ocation, the container is

first unl ocked fromthe container below it or fromthe container vehicle by
personnel and the upper container is transported fromship to shore with
the twistlock still located on it. However, the tw stlocks nust be renoved
before the container is placed on the surface of the pier, which is

| i kewi se carried out nmanually in that the personnel charged with this task
reaches under the suspended contai ner and detaches the tw stlock manually.
Conver sel

Y, when.l.oadin the container is initiall i ft far enough so
hat ¢ no G BT aLHS Barine B sPRghBe o b b e i dot Reefiber
fittings .before the container s transpoyt. to its new | ocation. Ger.man
Ui RS e MiafSs Asattel Batht RESCHSBat et ik Woarni g fitpss ot
containers in two overl appi hases, in ich . two crane trolleys are used,
Chat 2 TR fomghnet, YR, e eGP Bk i Be Pt PREPaR, el A g

| at f or whil e the second crane troll transports tile container fromthe
Dl Lt or RSP Uosiipog TF SORABISHie PAKE] IERTh thah e A SAHkE chsEE Ty at
the pier surface to_receive the container. The two crane trolleys
t r anspor PPFYEE 196 the fittipgsrang; the patsArragged inside, thefitfingseate Puigiste sl BiBiduct i ve
work cycle time hecause it has been determned that less tinme is_ required

for tran8feReinislocnhichere pamgeeh ta s ORPpILRES Sf &t $o8115T thanformrd
transporting the container to the | oading track on the pier surface,

. : g P .
i ncl udi nBOSHE duEngiPafing pre st BhIHGtIEE thefeniRFsen He/er eeiigaiserthe PHEloghown
solution,is disadvantagequs because although the use of the second crane
trol | ey iSreufomaticaliyt!arksd ity the Geine R the dover KaMaINFnge dith e 149, coNRINEBSAiE t s i n
addi ti on?l relatively high investnent, servicing and nai ntenance costs.
Fur t her , ¥ qanagctd i tPrsAo®sunt i ng and removing the twi stlocks is not
suitable for the handling of tank containers or other special containers
(e.g., refrigerat d¥hagioading e ontamgrs Eom died AEEnSIRFAYBNHYe SeRERELS fIEss) .
Wil e the suppart surfaces for the container shown in the reference all ow
free accBYecked fomehe perdner Prloy ihgsom he epatanee Seidr RYPEBAYE! 317 thaahRPat or y
for this technol ogy. However, this is _not always _ﬂuar anteed in the case of
speci al CHHARE Mo @ispored droppdip o, shpysatith the Ay isilok sl dpeeted fint ik gHBYEVERTRS nust
be handl ed separately on the pier by additjonal persagnnel. 3  SUMARY OF
THE | NVENTTHIORK B8 de ssmevee bpiereothe gprtaingriis pacedon fpjsuiice of tanpiernvaka it
invention to increase the total |opading an%ﬁunl oadi ng capacity of the

cont ai nelkfseagEiadu mmuaoRdhttdhr pesre! antged WthsBisy@sinFachsf 48d¢r dhensur e
saf e assenbly and di sassenbly of the tw stlocks at the corner fjttings.
Accor di nﬁ‘slf%‘d‘qu§°’?t‘?'1\’/%n*t‘idoﬁiﬁta°¥?fe‘hfso‘ﬁ’éﬁ”ﬁ§f‘ PR cOApYTShs vdien) laading ttho

bri dge nenbers which are novable on the ground i,ndeglendent Jrom ne anot her
t r ansver €RtNST {sHitipllyiied GaicAeHeh 5% et Bif YIRck G MUY berRseHrd BATBLY P42 al | el
to one another _and tq the b00111. Each bridge nenber fornms a | oadi ng
station FBoVEr BEREN AP thesantRiRers BaNsportedfiR iGpeealotaoNt s | ongi t udi nal cent er

a receiving platfgrmfor an | SO tai ner which can be set do and, pi cked
up by | oadcarryi n%eﬁ‘é@n@,‘l“ﬁ'w%‘je} §§£i1§i4ﬁg dstcripesy ‘ﬁ”ﬂ@?ﬁ‘@gwa@ﬁ{éﬁl tlﬁ"[ll;out a
vertical axis. The proposed | oadi.ng device appreciably increases. the

 oadi ng SHITEH BaP RIIRBRE PGB 1in TR S RAR K 85 s e 5} Sodtch he

second trolle ravel i ng nmechani sm 111 the contai ne ri dge and nmakes it

possi bl e t b from
‘”’c“ép‘}ré tg‘f gortidiger demt Hierdrsto %/%%ndthp%a@ffg'@b %Bret'fbiatse“g’ﬁwraaff rioveY

the transporti nﬁ posi.tign in the ship to, the gnLoadI ng. position in.the

t r anspor 4P equiainerigmythe plasfom e SEdHERCS AT ORST SHfch Ar ¥hiflovi ded

constitute an internedi ate storage for the crgnt ainers which is npvable on

travel i n{P8 Ok 2hisRierrsrgpfet R ErBEIINEP AR 188 FHR CGPF P URaitRESPOFIN8 RS oadi ng

area of the transporting vehicle.



The | oading station is novable by at |east one traveling nmechanismon a
runway or rail extending on the ground transverse to its bridge nenber. The
rail which is preferably common to both | oading stations allows all exact
positioning of the |loading station relative to the | oad receiving nmeans of
t he contai ner bridge on the one hand and relative to the traveling track of
the transporting vehicle on the other hand. In this connection, the
transport vehicle can be an 4 automat ed driverless transport vehicle

(FTV) or %5'11@1”&9'1?‘59% gﬁll%?lgney%yug thé\ lp@%btw’%" W&tk € tﬁ'{n)é/ bec%ﬁ’s@ ?'hgse beentan

al so be transporte I'ng nmanu

carriers. dAfBr%glr df tpg It Q (The eCqu'%‘elzd tfoe?r'%n%'f’)gmgg ?t hn allngrvbepvgelegr%he dsh LP and pEat 0\1/1Inded
t hat every er 0 ver station is an

L- shaped by n anls arr

upwar d an 6}2111 01 tra dspoftmg t e c Eléne o) tﬁe Lotlilln acin tlle ﬁlﬁrl Srl],lé a?e 1r}c e I%movaq

arranged at n menber fastened to the supporting constructlon
of the coﬁi%§W%W¥%¥5§38“ﬁ? sverse to the boomlIn this construction, the
| oadi ng stations a conn

bri dge, wherein th éﬁﬁgi %ﬁ?@%“ﬁﬁf OSHF%‘mgg%gg?<%%ﬁ8£ﬁ@%gpgxﬁﬁgg Lainer
SRR N AR O e Sl AT RSN LA S R

th i t endi |lel to the h I
S angeo WAL LR bR Bl e e
t I dt t t .of the | oadi
Stati on T80 STGATERTS t%?ﬁwﬂfesaa b1 i d% R GO AR L SO P AL

t d I tects the.l oad t t
U1t ng. MOV FHE o Fr U G GUTA PP SRUBIS, o1 FPTIEE UOmEDBE- adyrabe o
| oading of the r cel n atfo m Si ce the r ive hori ntal venment s
bet ween t HEPEBAHECRP BF) 5@@%{& oY &rﬂ&egﬁ%ﬁrmwﬁﬁé? ShEys e

adapted to the dlfferent ess uence he deyices and to the
fespect i v%C[PEFSc?PPIQ”‘S\“rR:?S%‘ﬁ Aty f%‘ﬂafeﬂm SEHEr e G At Siappateed
invention . is a ve actin elescog base s ort arranged |n t he
area wher B tfﬁh%asaﬂ pedls EI'Q%rSr’ré il ek porunkes §FA SR 4T TBER AU | dge
menber part. actuated hydraulically and, mthe 5
supported“?@ﬁ? ‘“Pb%@%&@gﬁﬁﬁ8“%8F$%gak forces resulting fromthe sum of
the rolling frlction of the water-side driveless rail traveling nechani sm
and the rolling friction of the other rail traveling mechanisnms. In this
way, the |oading station can be fixed relative to the ground for on-|oading
or off loading a container fromor to the transport vehicle. At the sane
tinme, the container bridge can be noved horizontally, e.g., for
conpensati ng heeling of a ship. According to the invention, every rotatable
receiving platformfor the container is constructed for the support of
different I SO container sizes and is connected via a pivoting connection to
the bridge nenber so as to be drivable in rotation. Therefore, the
receiving platformis capable of receiving any size of |SO container. By
means of the pivoting connection and the rotating drive, the deposited
contai ner can be swiveled into a position rotated by 90 in which a

transport vehicle can on-load or off load the container. It is particularly
advant ageous when the receiving platformof every | oading
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station is provided in the areas contacted by the corners of the storable
1S0 container with recesses for gripping and handling the tw stl ock
connections. Wien the receiving platformis |located in the on-loading or
of f loading position in the direction of the |ongitudinal axes of the
Lshaped bridge nenber, the tw stlock at the corner fittings of the

contai ner can be assenbl ed and di sassenbled without difficulty through the
recesses by the personnel responsible for this task. Wen using transport

vehi cl es which are preferaljpnaw e&drifk iIRvEREEONI Ng devi ces, anot her
feature of the invention is that transport vehicles can travel over every

| oadi ng station f%raserd%ﬁeﬂhvﬂr[bg glt geelp@éa dct DEnd PRsenPRvERIL ﬂ@xeaé@"]ﬁ@toﬁ‘
1 oadl
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| oadi ng station a e il
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e f

is characterlz t ol |l ow ucc SS|ve unl oadi ng a
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i ch ey oy e b@B%eié?%éo@gﬁy%.”aaﬁptewa%fa?e B BoMS ner
b t f d th di I d
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receiving (thorq%has been.r ot d by 90 relatlve to the Iongltudlnal

i rect 1 OBt e QA e o e

The loading station is movable by at least one traveling mechanism on a runway
or rail extending on the ground transverse to its bridge member. The rail which is preferably
common to both loading stations allows an exact positioning of the loading station relative to the
load receiving means of the container bridge on the one hand and relative to the traveling track

of the transporting vehicle on the other hand. In this connection, the transport velicle can be an



The processes are repeated alternately so that at | east one | oadi ng process
and unl oadi ng process is always underway sinultaneously. A working process
for operating a | oading device when | oading a container ship includes tile
foll owing work steps: The | oading station is noved transversely into a
transfer station in which the transport vehicle delivers the container. By
rotating the receiving platformby 90, the container is brought into a
position 111 which the |ongitudinal axis of the container extends

he.| itudi nal di | f I i ng. i.on.
cont af nep ottt FitsARP, HERATT (ALICTELOD &1 %%9%08%%23@%%3%#&@5 (460 oy
t he | oad- - i d,.is t Iy to t ip.
OIS T et A R e R i R

| oadi ng station is | oaded with another container by another transport
vehicl e &P the receiving platformhas been rotated by 90 relative to the
| ongi tudi nal direc

L on. oft t hse I.ola}ditn%oﬁt at ion iThei Esr orceiﬁsdr-,@laarvtaé r%[&a ated
alternately so thdt®8t™EeqdtP8HE TLAd P EELR: T PV Eh P h g ot s is
al ways t %(elmrl])gr (Ptj e%ecrg loaaEiintg Qgtigr? %nél!aﬁﬁwa?d in an L-shaped manner and, by means of a rail

traveling mechanism arranged at its upward angled end, is movable on a horizontal running rail
which is arranged at a longitudinal member fastened to the supporting construction of the
container bridge transverse to the boom In this construction, the loading stations are connected
in a positive engagement with the container bridge, wherein the construction allows the container
bridge to move relative to the loading stations and the loading stations to move relative to the
container bridge. (

According to a further feature of the invention, another running rail extending
parallel to the horizontal running rail 1s arranged at the underside of the longitudinal member and
another rail traveling mechanism fastened to a tilting moment support of the loading station rolls
on this running rail. This tilting moment support at the water-side rail traveling mechanism
protects the loading station against tilting moments which can occur, for example, in the event of
asymmetric loading of the recetving platform.

Since the relative hornizontal movements between the container bridge and the
loading stations must always be adapted to the different process sequences in the devices and to
the respective loading and unloading conditions, another feature of the invention is a vertically

acting telescoping base support arranged m the area where the angled bridge member part passes

into the horizontal bridge member part. This 15 preferably actuated hydraulically and, n the



" A partial overlapping of the rotating novenent and transverse novenent
woul d be possible for the purpose of reducing cycle tine (e.g., the
transverse novenent is initiated after 1/3 of the rotating novenent). The
novel arrangenent is advantageous as an econom cal addition to known

| oadi ng and unl oadi ng equi pnment because the | oadi ng device repl aces a
second trolley in the container bridge. Therefore, the costs of acquiring
and mai ntaining are appreciably |ower conpared to conventional solutions
such as t e e by
the i nvertPEne TS frdie il hate L eedEh BN, 2 BPHEH Bl SRR S 2
al so be retrof ed to stln Ystens e contal
termnal A HE &ﬁo 1F’%:Serﬁ]bltr gvehy (r%ease Thiid %;e mlP\ggfclh?)% Eelgaouserat'%avféllgt hr ee
| oadi ng tracks can he ser ne troll vel i mechani s th the
| oadi ng dBGRETST &W.dee fﬁ"a%% ity i HRE Bl wﬁ?&%‘aﬁem
are prevent el i berate (of0) i ner

back eac NS AL G o 6 W bisapt verisle” ARt FEDe Ber 86 sPlaier
contalneﬁ)trans ort vehi cl escan ccordlngg%épg.r ? ced. O her objects and
feat ures B8 ??ﬁ? SPRYERROTZAVRINY £6n [hiCPTPER © &8P r om t he foI | owi ng

detail ed descripti sidered i.n conjunction wth
ir oo nes. re1 8Pt oS B R 185%31%50@@&?@%%155?%%@ R O sgned
olely for es.of illus nd not as f|n|t|on of the llnlts
o thy 1 GonRtEBR 67w supmonroh R St reS Al foie S smene
clains. It shoul e . fyrther  understood th t he drawi_ngs_.are not .
necessar i P{" eﬁ?%ﬂ/\?‘n’ ?‘8 bélggﬁ Ele%}?ff ihat o Ehfhég"g eI e TG G 1By receWEg are
ner el n ded to t ual | t he_structuyres . and procedures
descr.yb'e& ﬁ@mmapﬁ& SRR Y oL LR Bl P B PRGBSI Eping CORET
overal | of a ntai ner bridge with the Io di.ng unit according to the
i nventi orfm eg“’““‘?“t‘-’s &R ths dgRASUT g AACEGFIde Y qdda i ARPSEigy iretated Pba? |

Fig. 3 shows a top view of the | oading device according to Fig. 2; F|g 4
shows a WEH %fanﬁl??ét vebiglicayostoad Pb?ffwlﬂafl theicaB@ingi ng pl atform rotated by 90:
Fig. 5 shows a top view of the |oading device; Figs. 6 and 7 show a | oad

bei ng recei ved by % it PRHEPEI 2d@Riagtons i¥iep b segiye }F*Ft&““8°% RS 1edingp vi ew
of the | oading device. in another receiving position; Fig. 9 shows a front

vi ew of tSHEOR FaBronigedi By fhe earegs CoPiaTtee by sherpqgnerg of éfr?dst@?kfje 199 conBinsT ¥ith
alternative | oading device with two rail traveling nmechanisns. 10

DETAI L ED "PesseRfopgripningendrhndpg-theNiistossreoppsstiprs: EVBEDIpERepging platform is

located in the on-loading or off-loading position in the direction of the longitudinal axes of the L-
shaped bridge member, the twistlock at the corner fittings of the container can be assembled and
disassembled without difficulty through the recesses by the personne! responsible for this task.,
When using transport vehicles which are preferably provided with receiving
devices, another feature of the invention is that transport vehicles can travel over every loading
station for receiving or depositing the ISO container when the receiving platforms of the loading

station are oriented in its longitudinal direction. For this purpose, the loading station has been



In’an overall view of the pier installation of a container terminal, Fig. 1
shows a container bridge 1 by which a container ship 3 lying off a pier 2
is | oaded. For this purpose, an additional |oading device 4 according to
the invention is provided at the rear side of the container bridge renote
of the ship. The container 6 is suspended froma spreader 5 which is
novabl e by a trolley traveling nmechanismat a boom whi ch extends on the

wat er - si de over the ship and projects over the supporting construction of
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7.2 (as well as |lo HI%"’%%‘&YF ing &‘?‘f%‘fby bwh? cQuiFipgT Axbraught Ut # R tion
connecti Qn is. connected to the L-shaped brid menber 8 and the
recei vi ng" m}*éﬂ*m@? gtudigh e HLE@ cgrang efeh Tl BrgdiBh Sisiop et {hsdoadig , 2 x

20 feet, 40 feet and 45 feet) supported in possible positions on the
recervrn@aBPatfonrg The rel ative horizontal novenents between the
container bridge 1 and |loading station 7.2 are adapted in different process
sequences in the devices. In this view, for exanple, it is necessary when
12



" loading and unl oading the receiving platform9 by a container transporter
(AGV or straddle carrier) to fix the L-shaped bridge nmenber 8 in its

i nst ant aneous position. However, the container bridge 1 should continue to
operate freely. But the horizontal novenents of the container bridge 1
occurring in this connection, e.g., produced by runway novenents for
correcting the heeling of the ship, may not be transferred to the | oading
station 7.2. In order to prevent this, a support 18 is provided at the

| ower end of the i dge,. nenher .8 in e area of its.part 8. 2 that js.angled
upver de. Thi s suppiFHOTEEaeRd® aiberh PRt By L PG ine Sk T bt e
horizontgl forces @esultiqg &%onlthe sumed rolling friction of the
wat er - si d¥ TPFROB VEWSte fakes O G &P echani sm 11 and of rail traveling
mechani sm 15. The suppqrt 18 can have correspondi ngl mal | di mensions. In
the position shom‘%F‘EFp eqoniAineh 1HRF Rk tf%#?%ﬁd{‘]ﬁ Bgﬁgﬁi‘?aﬁﬁlﬁeﬁmw SR shaped
bridge nenber 8 and of the receiving platform9 are in a parallel position
rel ati ve "PVERAY di8thP, lofdeaying %a%c?él ilﬁﬁ%adF%rW‘BbF%ogliﬁﬁ onpaien aleniPe or

di sassenbl e the tw stlocks 19 at the container corner fittings 6.1. This is
facilitaf€avig nlatfoga hapesniptated by 94t relaive io Higi loninriael difegean ¢ffthe fnading
receiving platform9. Fig. 5 shows another top view of a | oading device of
the i nvefY'¥n. The drawi ng shows the | oading device 4 with the two | oading
stations 7.1 and 7.2 which nove separately on the crane rails 10 and 12.
The | oadi ng st ati dmepracessss prg repratel siennpglvare thafl 2 defishepeploading orecess anhe
contai ner badge 1. After the receiving platform9 has been sw vel ed by 90,

t he | ongielaeflimgtroeersis alyfays pndetwaylsmpei@ndsslige menber 8 and recei vi ng
platform9 run parallel. The |oading station 7.1 is at the outer maximm
position. In this Aweikineanoesuiior apar#ing anlparbng ¢ryics wheadeadigst eoniaggs stap | ow

| oadi ng and unl oadi ng by a container transporter 20. 13 However, it is
necessar ycjudes the Bllgvingatorlosienshat t he L- shaped bridge nenber 8 is fixed in
its instantaneous position, i.e., the support 18 arranged at the | ower end
of the upwardly be’lr%ﬁ lppsiing Baion. ip nesved fangypisely dntarentiaster stagien i athecd. thei gur es
6 and 7 show the | oad-carrying process by nmeans of a container transport
vehi cl e. rguseeft veveclsdghigers therantpigeract uat ed, the unl oadi ng process is carried
out in the loading station 7.2. After the tw stlocks have been dismantl ed
by the responsi bl Sypetetiggihe kectiimgupdstionhéy AB Heicngtawpeinibragshtgntd a poeition bel ow
the container corner fittings 6.1, at the |ongitudinal sides of the

recei vi ngn phdt fiedamgBydiceal et biheeontdinarsipodsttensv2e tathe donguedindl deccionbéi ner 6
fromthe receiving platform9 by neans of a spreader 21 and transports it
to the ctwtedmgstageorage or to a delivery conveyance. Fig. 8 is a top view
of the loading device 4 with its two |oading stations 7.1 and 7.2. The

| oadi ng station 7.Theicgnthingrds EGedfromrihorecearingmiatfmmmop twi lvddore stallee byupport 18
is activated; the loading station 7.1 waits in this position for the

unl oadi nlpagpravessméaps andcio ramperead i suspendet menmep@.thefhép. | oadi ng station 7.2 is
in the | oading and unl oadi ng station of the container bridge 1. In |oading
station 7.2, the ™MhiktthagontaseiivibagsgFhkenfoayr thedthasdransugrsely mherble- whdiped

bri dge nenber 8 has been sw vel ed back by 90. Accordingly, it is again
ready f ostatéonlipbdileigvigh awtescdmainen by guatheaitrasspott velidele sfidr theTteeciving petfornf t he
rail traveling nmechanisns of the container bridge 1 and |oading station 7.1
are sw t bdsdderspratddibgRoUslayive ithe lofgisdmakdigctionarithedpashimgotativhe si t uati on
shown and described in Fig. 8. The drawing al so shows a configuration with
a cooperating secane paoedses arelrefetited gkerZidelWso alit ias lqagsonki loatidd; pipcdso ahdhe
buffer stop 23 to the first container bridge 1. A container G can be | oaded
14 unloading process is always taking place at the same time.



" and unl oaded by a container transporter 20 fromthe |oading station 7.2
operating at the second container bridge 22 independent fromthe | oading
device 4 of the first container bridge 1, Finally, Fig. 10 shows a detailed
view of an alternative construction of the |oading device according to the
i nvention. The runways of two rail traveling nechanisns arranged at the two
ends of the bridge nenber 26 are located on the pier. A direct connection
with the container bridge is not nade, but rather only a controlled

| ogi stic connecti op. r.aw: shoy I ' ' 1 and
25.2 of the alter ngtqa;\gg??%ggﬁ’vgﬁ%g %(et\l;}?y:ﬁeatglg%%fefntgép|nggag%‘}§gf %ﬁlo%%r%gr%{oé st a
bri dge nmber .26 .and the receivin latform9. ., Afirst crane rail .27 on the
o er o 1 o gea ot bilfel Tor e GeRUmL e peEh i e HRG N mifey 28
and the seco ane rail 12 is used as a runway for the |and-side rai
travelindﬁﬁégﬂﬁﬁ%gﬁﬁﬁ§gn¥ﬁgnaﬁ}aI di stance between the wheels in the
water-side rail traveling nechanism 27 is selected so as to.be sufficiently
large that a possil ee“é‘@&ﬁ%’tgfe'?’f:m! 5 V?Péags(fust?‘feanr BTORPTHE! 5‘?‘5?9"&0 Vioes
M s I T e RV
pi voting connecti.on 16 by nmeans of ich the receivin | at form. drivel by
B ot at 1 G HEEh R Theret CBeccSii; et BHTLR drT OUERY Hoy ™ Fe0oe the efat i ve
hori zontal novenents between.the container bridge.1 and | oadi ng stations
5. 1" and B Fottadeoual so g g T P e oL Bo e B ah BB P PHE! tous ces

and to the | oadi ng and unl ogdi ng.conditi.ons.  Far anmpl e,. when th

el vi naSwrars by fhe Sneatih SO S Shl oG A0 Batens o SRR e B ¢ i s
necessary t? synchroni ze the h izontal(ﬂn enents of the container pridge 1
and T oadiHiTEELEP Grishas Sptemty 38¢ SAPARY (TS CRE RS Cay Bp diPhcepaly
descri bed in connection.with the other solution_nor {ts function are

requi red RGO HE ARG, BECause B iy r??gloefﬁ% Eeeks aAC AEYieed Beendlievhe

| oadi ng device and container brjdge are decoupl ed from one anot her. Thus,
while thaREig B Ui e et 18 S d B GTHEd SaRST o ialraminal ogisis)

features of the invention as. applied to referred enbodi rent thereof, it
w1 be ISR PR B e T COGET Pl aneEdtRY s | n

the form detajls of t devices_ illustrated, and in their operation,
may be nﬁ‘t?[tlg BY STAESEC AT P@H AR T TP HE B tﬁ&??&ﬁ"ieh‘ﬁgf POACEHENE ri t
of the invention. For exanple, it is expressly intended that all
conbi nat PBFEYEF t hose el enents and/or net hod steps which perform
substantially the me function in bstantially the sane way to achi eve
the sanme results a tge"vﬁbieﬁfsﬁn‘ﬂ %ét“éeéé’z ’eé’fesfrﬁé“‘ﬁeﬂ%é‘n ‘iﬁé’ﬁ‘?oni‘/’lﬁp@%"\‘?%trff""? H‘es houl d
be recogni.zed that structures and/or el.enents.and/or nethod steps shown
and) or AGY R RESF 6T AESTHRIADICBRATEH &R TEHOSE FB A FEPRBYME SN SRert Sof ¢ he

e o LGB oL B 1 SEH 3 B SE Fe |
(e LT S BT bR B B RS O R
|50 CO SR o2 FSBA) Bhrke b bSO B el 820,
A T ENE R R R E T e R

trolley with a Igad carrying device for transporting a container fromship
to pier SRR PEPEHresdssOrNeithg devi ce being arranged bel ow t he boom
on the land side for cooperating with said | oad carrying device and with
cont ai ner transport vehicles, said |oading device conprising at | east two

| oadi ng stations conprising respective bridge nenbers novable on the ground
i ndependent of one another ma direction transverse to the | ongitudi nal
axi s of the boon, said bridge nenbers deing parallel to one another and to
t he boom each said bridge nmenber having a longitudinally central area
carrying a receiving platformfor an |SO contai ner which can be set down
and picked up by said |oad carrying device, each said receiving platform
bei ng rotatabl e about a vertical axis. 2. A loading device as in claim1l
wherein each said | oading station conprises a traveling mechani smfor
driving said bridge nenber on one of a runway and a rail on the ground. 3.
A |l oading device as in claim1l wherein each said badge nenber is Lshaped
and hasa horizontal part and a vertical part, said |oading device further
conprising a first horizontal rail arranged on a |ongitudi nal nenber
fastened to said gantry frame on said | and side



17 = and extending transversely to the |ongitudinal axis of the boom and a
first rail traveling mechanismfixed on said vertical part, said first rai
travel i ng nechani sm noving on said first horizontal rail and supporting
said bridge nenmber. 4. A loading device as in claim3 further conprising a
second horizontal rail arranged under said | ongitudinal nmenber, a tilting
nmonment support fixed to said vertical part, and a second rail traveling
mechani smfixed to said tilting nmonment support and novi ng on said second

horizontal rail 5. A quﬂhi Iﬂﬁy' i iﬂ%ﬂ“ﬁ her conprising a
vertically acting telescoplgé é?g%gﬁggggqigﬁrange Ngﬁ sai d bridge nenber
Wher e said hor ' Zonlt:ig.l 1 %%lffvg alnﬁ\?etrzﬁl na gf ¥ ggn&a{irge‘?loric? %rvsith tgé lo’g‘dilng%gi't 0 0%%1\“ ce as
in any of clains 1 to uf't her conprising meanscfor drivi ng- sai reé%|V|ng

platfornuiﬂwqgkgﬁ&pn Wi th respect to said bridge nenber, said receiving
platforn1%e|ng constructed to support different sizes of |1SO containers. 7.

A | oadi ng devi ce in,an f _.clalnms t.0 erei.n ch said receiving
pIatforn1conprisegﬁﬁé%%gggggvgﬁdgggggékﬁﬁmﬁ%ﬁg?rﬁ@Pnggﬁﬁéctions on | SO

contal ners being Sﬁg.ujrs%gwg g to?)%lie%v g)tj tﬁé lfog({irrlg device according to Fig. 2;

Fig. 4 shows a view of the loading station with receiving platform rotated by 90°;
Fig. 5 shows a top view of the loading device;

Figs. 6 and 7 show a load being received by a transport vehicle in two steps;

Fig. 8 shows a top view of the loading device in another receiving position;

Fig. 9 shows a front view of the loading device according to Fig. 8; and

Fig. 10 shows an alternative loading device with two rail traveling mechanisms.

10



8. A loading device as in any of clains 1 to 7 wherein each said receiving
platformcan be oriented parallel to the respective bridge nenber so that a
transport vehicle can travel over the respective said | oading station. 18
9. Aloading device as in claiml further conprising a pair of runways or
rails on the ground, and a rail traveling nechanism at each end of each
said bridge nenber, said rail traveling nmechanisnms noving on said rails,
each said | oading station noving in coordination with novenents of each

ot her 'Oadbﬁ%ﬁ{dﬁb'dﬂ QT?@N%B&PﬁE@ﬂ%’ENﬁ‘LP? FéRREﬁb”g pfo r T%thﬁg' ng

a ship at a contarner rnlnal npri sing alner
and unI Oa.dl ng Shl gS n OSVal Cg\{/]toﬁh'l% xert?rlislt qlgg do'n?auﬂ:? Crmgl%p% \J['Tsea haVI ng
a water side and o0 ex over ﬁ frane on the

e e Bl SR PR By
HEER e bt ol
1 52 GRS 0 LS, A00 Bl SRR %II%QI i oo
oDt VG5 RIS RS ShAE O RSN, 98 ot v
s AR P8P G PO S ST e R B T 0P

f | SO t wh d
s 150 conta g et B ek it ek p by e
t I i I ti

com anorbnt a0y ORI B B BB B

| at f f f t d I t t at tf
ot bl S B P T it T Aol
tat d di t t b0Q111 t
AR I'I@%'eswgfeggmpg.%wgaﬁ% Eeih b RO LAl 8 i
th t is b d [ d d di t t
2 posi 11 GHEG Rgerat o TPt Gy ad e ds I%?%I%@ﬁa t?a'nvsh%?%dl” A3 151 at for m
of said second |oadin tatlpn into orthogonal afl Bng ﬁﬁ .lte Pridge
menber, mﬁ&f‘?"ﬁ‘g“&‘??dra e@o%‘?%? nfan FSE datdMer Cush et EYd %adi ng
carryin to the receiving platformof said second | oading station,

vi.ce on
and repgaﬁﬁﬁﬂ’?ﬁg steps alternately so that one of said | oading stations is

al ways belng | oaded whj | e _anot her ne f |d_Ioadin ions is being off
Mo, |10 A metHol e iR TR di e I%ﬁctaﬁépf‘ SR & e vaREHE of the

lsfjﬁldji ? g S%I%é;l ?ormsn}(fI tafslg fgr%%gtkérocr}an%fral ?4? on ¥ 1011 YI'iIenrgiI Prlax('/ieth]:i,(g) Taciansm 15 of a
tilting moment support 8.1 rolls. The relatively small axial distance between the wheels in the
water-side rail traveling mechanism 11 and a possible asymmetric loading of the rotating
platform 9 make this additional tilting load safety arrangement indispensable.

The L-shaped bridge member 8 and the receiving platform 9 are connected to one

another by a pivoting connection 16. The platform is driven by a rotating mechanism 17 so as to

be swivelable by 360° in a continuous manner.

11



12." A method for loading a ship at a container terminal conprising a

contai ner bridge for |oading and unl oadi ng ships, said container bridge
conprising a gantry frane having a water side and a | and side, a boom
extendi ng over the gantry frame on the water side and on the |land side, and
running rails on the boomfor a crane trolley with a | oad carrying device
for transporting a container fromship to pier and vice versa, said
container termnal further conprising a |oading device arranged bel ow the

boom on the |and thg?elgtﬁfe ﬁ Fali ﬁl%k/é}tgeng qeg&é%g‘ltlg cae\“ crclﬁ‘rdggll NS4 ﬁ{gYOaﬁl?lgand

wi th cont ai ner trans or sal ce C rrsin

two | oadi nﬁ’onsstf’if (p % ]2 Or?%ag? g tﬁeealquem ?51%0&% .S (ﬂ.l%{lggg qp%e%e%?? Q{xcﬁtootrl]let he

gr ound in ep endent one rec ransverse
Iongltudlnal

one anot ﬁegPec%lY]%llo?%n% Wgn%g)%%ng@a@anons tlDlS Qc(gjmléd 100 henei{g]asdml%;ﬁalng gnlgac[mg the
cont ai ner GHEEH R DutE b ublHirek bi%eT ket 0 %c'e%% R %9&56"%? ?vflaogtaaev. ce,
ot hod cBRSFTEISA] Hhsbr fpecbier Tor %&ge@% Haieg afdtPon i n 'SS?L Girection
o et o F%vtv%?@at‘ieg{'ﬁfft?aés?i@tﬁhquﬁﬁ L3aLna Bad SRR
FERRVETER A Rt i .
devi o o0 LRI e 300 DI B b b T B g
R e Bon T )30 ol b st
RN R R T S I TN e R
whi | e ang&pggaﬂgﬁnng%ghgmhgﬁggaCsstat|ons is being off | oaded.
The receiving platform 9 of the loading station 7.1 which is swiveled by 90°
relative to the L-shaped bridge member 8 by means of a rotating mechanism 17 of the pivoting
conneclion 16 is located in the loading or unloading position of the container bridge. When the
loading station 7.2 is at an outer maximum position, as shown in Figure 3, the longitudinal axes
of the L-shaped bridge member 8 and the rotating platform 9 run parallel.
In Fig. 4, it can be seen that the loading station 7.2 (as well as loading station 7.1,
not shown) carries a pivoting connection 16 which is connected to the L-shaped bridge member
8 and the receiving platform 9. Containers 6 are shown in various sizes (20 feet, 2 x 20 feet, 40
feet and 45 feet) supported in possible positions on the receiving platform 9. The relative

horizontal movements between the container bridge 1 and loading station 7.2 are adapted in

different process sequences in the devices. In this view, for example, it is necessary when

12



13. A nmethod as in claim 10 wherein the transverse novement of the | oadi ng
station and the rotation of the receiving platformoccur sinultaneously. 21
A VAL D AAY D A&FLA Y. Ae. Ay?. A1 AR A . A&YR ALYR A{f?. As?. A9fe. A@QA T,
AsL?. A{f. AF$@[! VDI / zf KQS

A"} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] cRa] ca] ca] ca] cRa] ca! A"" $$9&A( ++022m222D3333344445s55576668
77788} xsnid_ Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
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G 100 v (TR BRI g e et g e ydipa ption 72
e et ) BB B sl BRSO e
"10% " (x}lér%lber 8 in the area of its part 8.2 that is angled upwards. This support 18 can be actuated
hydraulically and can absorb the horizontal forces resulting from the summed rolling friction of
the water-side driveless rail traveling mechanism 11 and of rail traveling mechanism 15. The
support 18 can have correspondingly small dimensions.

In the position shown in Fig. 4 in which the longitudinal axes of the L-shaped
bridge member 8 and of the receiving platform 9 are in a parallel position relative to one another,
1t is also possible for personnel to assemble or disassemble the twistlocks 19 at the container
corner fittings 6.1. This is facihtated by large openings 9.1 at the longitudinal sides of the
receiving platform 9.

Fig. 5 shows another top view of a loading device of the invention. The drawing
shows the loading device 4 with the two loading stations 7.1 and 7.2 which move separately on
the crane rails 10 and 12. The loading station 7.1 is in the loading or unloading position of the
container bridge 1. After the receiving platform 9 has been swiveled by 90°, the longitudinal
axes of the L-shaped bridge member 8 and receiving platform 9 run parallel.

The loading station 7.1 is at the outer maximum position. In this position and in

this mode, both loading stations allow loading and unloading by a container transporter 20.

13
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However, it is necessary in this situation that the L-shaped bridge member 8 is fixed in its

instantaneous position, i.e., the support 18 arranged at the lower end of the upwardly bent portion
8.2 of the bridge member is activated.

Figures 6 and 7 show the load-carrying process by means of a container transport
vehicle. When the support 18 is actuated, the unloading process is carried out in the loading
station 7.2. After the twistlocks have been dismantled by the responsible personnel through the
mounting openings 9.1, seen below the container corner fittings 6.1, at the longitudinal sides of
the receiving platform 9, a container transporter 20 takes over the container 6 from the receiving
platform 9 by means of a spreader 21 and transports it to the container storage or to a delivery
conveyance.

Fig. 8 is a top view of the loading device 4 with its two loading stations 7.1 and
7.2. The loading station 7.1 is located at an outer maximum position. The support 18 is
activated; the loading station 7.1 waits in this position for the unloading process by a container
transporter 20. The loading station 7.2 is in the loading and unloading station of the container
bridge 1. In loading station 7.2, the rotating receiving platform 9 mounted on the L-shaped
bridge member 8 has been swiveled back by 90°. Accordingly, it is again ready for a loading
process by the container bridges 1. The drives of the rail traveling mechanisms of the container
bridge 1 and loading station 7.1 are switched synchronously.

Fig. 9 shows a front view of the situation shown and described in Fig. 8. The
drawing also shows a configuration with a cooperating second container bridge 22 which is

positioned up to the buffer stop 23 to the first container bridge 1. A container 6 can be loaded
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and unloaded by a container transporter 20 from the loading station 7.2 operating at the second
container bridge 22 independent from the loading device 4 of the first container bridge 1.

Finally, Fig. 10 shows a detailed view of an alternative construction of the loading
device according to the invention. The runways of two rail traveling mechanisms arranged at the
two ends of the bridge member 26 are located on the pier. A direct connection with the container
bridge is not made, but rather only a controlled logistic connection. The drawing shows one of
two loading stations 25.1 and 25.2 of the alternative loading device 24. A loading station
comprises a bridge member 26 and the receiving platform 9. A first crane rail 27 on the pier 2 is
used as a runway for the water-side rail traveling mechanism 28 and the second crane rail 12 is
used as a runway for the land-side rail traveling mechanism 13. The axial distance between the
wheels in the water-side rail traveling mechanism 27 is selected so as to be sufficiently large that
a possible asymmetric loading of the rotating platform 9 does not result in tilting of the loading
stations 25.1 and 25.2. The bridge member 26 and the receiving platform 9 are connected with
one another by a pivoting connection 16 by means of which the receiving platform, driven by a
rotating mechanism 17, can be swiveled continuously by 360°.

The relative horizontal movements between the container bridge 1 and loading
stations 25.1 and 25.2 are adapted to the different process sequences in the devices and to the
loading and unloading conditions. For example, when the receiving platform 9 is loaded and
unloaded by the container bridge 1 it is necessary to synchronize the horizontal movements of
the container bridge 1 and loading stations 25.1 and 25.2. Neither the hydraulic support 18

described in connection with the other solution nor its function are required in the alternative
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9y 3" 10% "igading dVR¥ 3hobcre, Déeabide tid il dbick and Q2ntaihB%Rddes are decoupled from

one another.

Thus, while there have shown and described and pointed out fu_ndamental novel
features of the invention as applied to a preferred embodiment thereof, it will be understood that
various omissions and substitutions and changes in the form and details of the devices illustrated,
and in their operation, may be made by those skilled in the art without departing from the spirit
of the invention. For example, it is expressly intended that all combinations of those elements
and/or method steps which perform substantially the same function in substantially the same way
to achieve the same results are within the scope of the invention. Moreover, it should be
recognized that structures and/or elements and/or method steps shown and/or described in
connection with any disclosed form or embodiment of the invention may be incorporated in any
other disclosed or described or suggested form or embodiment as a general matter of design
choice. It is the intention, therefore, to be limited only as indicated by the scope of the claims

appended hereto.
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CLAIMS

We claim:

1. A loading device for ISO containers in a container terminal with a
container bridge for loading and unloading ships, said container bridge comprising a gantry
frame having a water side and a land side, a boom extending over the gantry frame on the water
side and on the land side, and running rails on the boom for a crane trolley with a load carrying
device for transporting a container from ship to pier and vice versa, said loading device being
arranged below the boom on the land side for cooperating with said load carrying device and
with container transport vehicles, said loading device comprising

at least two loading stations comprising respective bridge members movable on
the ground independent of one another 1n a direction transverse to the longitudinal axis of the
boom, said bridge members being parallel to one another and to the boom, each said bridge
member having a longitudinally central area carrying a receiving platform for an ISO container

which can be set down and picked up by said load carrying device, each said receiving platform

being rotatable about a vertical axis.

2. A loading device as in claim 1 wherein each said loading station
comprises a traveling mechanism for driving said bridge member on one of a runway and a rail

on the ground.

3. A loading device as in claim 1 wherein each said bridge member is L-
shaped and hasa horizontal part and a vertical part, said loading device further comprising a first

horizontal rail arranged on a longitudinal member fastened to said gantry frame on said land side
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and extending transversely to the longitudinal axis of the boom, and a first rail traveling
mechanism fixed on said vertical part, said first rail traveling mechanism moving on said first

horizontal rail and supporting said bridge member.

4. A loading device as in claim 3 further comprising

a second horizontal rail arranged under said longitudinal member,

a tilting moment support fixed to said vertical part, and

a second rail traveling mechanism fixed to said tilting moment support and

moving on said second horizontal rail

5. A loading device as in claim 4 further comprising a vertically acting
telescoping base support arranged on said bridge member where said horizontal part meets said

vertical part.

6. A loading device as in any of claims 1 to 5 further comprising means for driving said

receiving platform in rotation with respect to said bridge member, said receiving platform being

constructed to support different sizes of ISO containers.

7. A loading device as in any of claims 1 to 6 wherein each said receiving platform

comprises recesses for accessing twistlock connections on ISO containers being secured to said

platform.

8. A loading device as in any of claims 1 to 7 wherein each said receiving platform can

be oriented parallel to the respective bridge member so that a transport vehicle can travel over

the respective said loading station.
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9. A loading device as in claim 1 further comprising a pair of runways or
rails on the ground, and a rail traveling mechanism at each end of each said bridge member, said
rail traveling mechanisms moving on said rails, each said loading station moving in coordination

with movements of each other loading station and said container bridge.

10. A method for unloading a ship at a container terminal comprising a
container bridge for loading and unloading ships, said container bridge comprising a gantry
frame having a water side and a land side, a boom extending over the gantry frame on the water
side and on the land side, and running rails on the boom for a crane trolley with a load carrying
device for transporting a contamer from ship to pier and vice versa, said container terminal
further comprising ’a loading device arranged below the boom on the land side for cooperating
with said load carrying device and with container transport vehicles, said loading device
comprising at least two loading stations comprising respective bridge members movable on the
ground independent of one another in a direction transverse to the longitudinal axis of the boom,
said bridge members being parallel to one another and to the boom, each said bridge member
having a longitudinally central area carrying a receiving platform for an ISO container which can
be set down and picked up by said load carrying device, each said receiving platform being
rotatable about a vertical axis, said method comprising

lowering and depositing an ISO container suspended by said load carrying device
onto the receiving platform of a first said loading station,

rotating the receiving platform into parallel alignment with the bridge member,
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position under said load carrying device,
rotating the receiving platform of said second loading station into orthogonal
alignment with the bridge member,
lowering and depositing an ISO container suspended by said loading carrying
device onto the receiving platform of said second loading station, and

repeating the steps alternately so that one of said loading stations 1s always being

loaded while another one of said loading stations is being off-loaded.

11. A method as in claim 10 wherein the transverse movement of the loading

station and the rotation of the receiving platform occur simultaneously.

12 A method for loading a ship at a container terminal comprising a container
bridge for loading and unloading ships, said container bridge comprising a gantry frame having a
water side and a land side, a boom extending over the gantry frame on the water side and on the
land side, and running rails on the boom for a crane trolley with a load carrying device for
transporting a container from ship to pier and vice versa, said container terminal further
comprising a loading device arranged below the boom on the land side for cooperating with said
load carrying device and with container transport vehicles, said loading device comprising at
least two loading stations comprising respective bridge members movable on the ground

independent of one another in a direction transverse to the longitudinal axis of the boom, said
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bridge members being parallel to one another and to the boom, each said bridge member having
a longitudinally central area carrying a receiving platform for an ISO container which can be set
down and picked up by said load carrying device, each said receiving platform being rotatable
about a vertical axis, said method comprising

moving a first said loading station in said direction transverse to said boom to a
transfer station,

loading an ISO container from a transport vehicle onto said receiving platform,

rotating said receiving platform into orthogonal alignment with the bridge

member,

lifting the ISO container from the receiving platform by said load carrying device

and transporting said ISO container to said ship,

rotating the receiving platform of a second said loading station into parallel

alignment with the bridge member,

while said ISO container is being transported to said ship, loading an ISO

container from a transport vehicle onto said receiving platform of said second loading station,

and

repeating the steps alternately so that one of said loading stations is always being

loaded while another one of said loading stations is being off-loaded.

13. A method as in claim 10 wherein the transverse movement of the loading

station and the rotation of the receiving platform occur simultaneously.
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