; NOe3eYQPYN86TP15 As&éithbl ed-type Automatic Contai ner Loadi ng/ Unl oadi ng
System Field of t L@An The present invention generally relates to a
cont ai ner | oadi jmmwm@m%ﬁl ng system and nore particularly, to an

assenbl ed-type tainer |oading and 5 unl oadi ng system
Background of the Invélfion Fig. 1 is a top plan view of a current

cont ai ner cent iss@hblRdIPPERuUCIAAtIPOLAtaiikt lidaditsd/Ualeadind®yst@it ai ner center
closely abutting the conmercial port. The contal ner center lasts for

hundr eds f rs in.size and is paved with reinforced concrete. 10

Furt her rmlﬁgl,dn(ﬁtntﬁgil&‘é?"tog meet the draft of a |arge container ship, the port
must be fill Is e i nc har dwar e
of the port. ﬁﬁg&g%e%é&%ggcri \ég%a%?e;%tjﬁ%l t%%n%%ﬁ%ﬁ% fggﬁipg?ﬁﬁalg&?#e}ﬁ% ol | owi ng
def i ci enciveiém gmd @pre paticylarlsttp Aneagsqmbled-fype rutanatigrasatainst leghegpndrs are

pl aced i nyfléddiy §Bfendi rection in different areas of the container center.
Then, by travel1ng anong the areas of an 15 overhead crane, the containers
are rearr g&egd, 'rﬂ@ﬂi ng, un|l oadi ng, and transported. |In another aspect, the
cont ai ner repnd.pithedpvention | 5 ge vacant space to be convenient for a
truck to travel in the container center, which |ows down the efficiency of
the use of t ag.lland toBgdamdesy ¢frvecurrent aomteinsr eanéertat arcepmmdreid] part tink

parti cul it |6 Ljne cgnt ] r y one
Bnd unt oa e 48 Wonlid 1en HALDhutthe B0 Bl ll Bt HhE SoflBePY T

t he host esnter Hasts &yshdsedst ofamgisrniresize jang ippaverk withurekforsed tdeactgiei ver | ess
cart sy FimatHeymbiRe it BFcRtd Biedt McCd@f! dfl £ thrfNtontAineO Mgl #R pot st Bbe
abovedescy | bed contai ner |oad|ng process spends. so nuch. human efforts and
time that {996 %ﬁmgeve&)%r@a ngIsATeA hfesos w;n}g? bagdware, ofdReBe-at i on, and
transportation is very high. 25 In view of enhancing the efficiency of

C(ﬁnt ai nFr - hand! abvyealesdribed cainfeai detainenteaiter hive theofolldimigy _ddﬁﬁkxscéies_ll OVﬁI’

t he wor try to induce onputer system so as,to.as t in _handl.ing the
cont ar nerFirgygedfesRetiR ale don Bkt P ePhERsr Rl te BrERien Fr B8NSt e
gat e gantdifferent] atdae of\tbe ltoniner aantet. HFlwmg by araveling anfongcthe rrgascofaamel set

in a nt i R S Pensi goes
therein 1 opil gl %%ﬁ??ﬁ%% A A e A O e
yard by n#RHher gspest, dherportaineiceanier rasd b defk Jarge naqast srasnto by capvenignhice t he
act.i viti efraftruckeo traved ks theltohtighed @6rter, WREhIbAB AbWE 1R effdRnsNbPtHRQSEt i ON,

t he pl anntlgrlg ff dt he sites in the container yard, and the exchangi ng of

el ectroni Qtigd: | etc. However, the above-described neasures, which are
still far away fromthe object of overall automation, can only assist in

t he current Besitesght cansipenstaed ronpordedaoghe partreularefdsitions in the contagieder at i on
of {18 cOMAMUhe WEASAEFAInS NhPBMAGded B oh BVARLF OIS iR BRALLOT
pel agic transportation o e contarner 1S e nore economc’so"that it is
desi r abl efurtecwansperted t9eths ekt @y thgsaashoreyatappeintaddime by the tmeksi grfthe ent

'Fl)'lhac ef ]E 0 @ﬁ'i\ﬁdﬂ%!ibs%ﬁfs. F?ia_il?rthé ?orﬁzgﬁ&sta‘i’e géﬁ-i%!li'%ht& 4 %B:Et&f?ﬂ’e% skip. ®ROLB&Ve- P! ?C ei
e efficiency of container |oadi ng and unl cadi ng has becone an inportan
factor abifieitad qqq%&n%ﬁo%%eﬁq%so%ee# s9 TRHeh g‘i“ﬁ%‘% eftpis wnd e e ke
above- deseperdtig dostast@bAtairich mpartation] exponthtbon) end trad@@bngicing veryitagdi ng syst em
suffers an obstacle difficult to overcone in cost down. Sunmary of the

I nveryd on 10 ;Ac dj he..pr nt . J I i l.r.ec t ;

asserrn}b ed-t ypﬁg\ ‘ggﬁo%%%anf%gdﬁhﬁge?ﬁﬁaﬁc n?gg |Fﬁ%@r§ysafng;rl1{l§ hate‘iﬁ ﬂ% acﬁnﬁﬂler

subst ant i ednkey, thbeoriamendecks allpyerthe fwarldgrpiodbileaes ehumputer system| sorsisttait i ons
and di sad : : L -eent rol
appar at usysﬁgﬁ &g‘g‘?gﬂn%% %Hc%gloflghﬁg’gﬂ}lﬂ{ fngln Xijﬁggﬁl ?thltd %g&%gﬁfgflﬁ’ﬁfgﬁgnd%& One
obj ect of haiffethsreatesgntry gpd the Qierhead crrae thrayghsabptisiiregneneychame sty pe

aut omat i ca komebin@n@Neh HMAA eHeN@nEaiivdre BhdVaispbhstiNthle afRley thepgih af €intd)e

cont er | oadin aegs unl %ta@l'pnﬂwﬁf'f C encxé. . Ano%]glﬁlg obj ect .of t het resent
! nvert] onmPRagE s, GTTEIEMY B (oheK ABlocthE |SaHiaie aar bt SRS Of B S4TWEEng

unl oadi ngcay-staingfystem ochidensfy and tcawashe activities ofsthetiwhkd owte @Ok tthan t hat -
of the Cuﬁl'éﬁr%g of 'ajieaé}ﬂ[? E)oé’iﬁ@ﬁ,fthe planning of the sites in the container yard, and the

exchanging of electronic data...etc. However, the above-described measures, which

are still far away from the object of overall automation, can only assist in the current

TR |
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Anot her object of the present invention is the provision of an

assenbl ed-type automatic | oadi ng and unl oadi ng system which | and used is
far lhess' than that of the current container wharf. Another object of the
present invention is the provision of an assenbl ed-type 25 automatic

| oadi ng and_unl oadi ng system whi ch_si ze is changeabl e according to the
nunber ofmf’%tr%‘ﬁﬁ?%?qﬂ?rtg’qqgha}‘@ﬂl?eﬁ@l’éﬁti onal features and advantages of the
invention will be set forth in the description which follows, and in part

will be apparigrbndidestidmef e 86dtiabbitarans-0tedibshigping, €ty aggkr byntpinacitige of the

invention, T ohj ectives a advant ages of the inventi .30 11, .be

ot T o o b RS on L e S 36 The o ot oS T RS fibiriie s o

witten desotlegthosmallal qubntityef bentaioérs donvwdifferans ptace tap premdferccedteawd ngs. To

achi e t hese d i . I t he

sy | BORE it UddShord © ALAILHIRLC THE REALAG, bO AGIRE 108 Sha | N°

aut omat i curdoading hasshagame|apdaipaganfactoniboad phifitsgheasmnetison of geon@insr ural i ty

Pone t i hat! 885t 3 MR biriBd EAORYIECARGITGANT Tl A LY O o
I Tt uai L S, | S . S | | CU

bach b1 hellpadingivsiem fiffor &1 o oHacls GHEUIIO OLETOURE hods HOFIs | b ¢ o

transverse tracks.paralle], to the transverse franes and carts are 5
provi ded. 'N“f'{?ﬁﬁioﬁa‘%ﬁﬁeﬁ Pading area for land transportation is provided

at t second, si pQsi. t .the.first. si The | itudinal frames in
o 18y er o aradioffineBP e ks i Bicd [ Yeeticio A FoseRBa Rl AompiE ™S 11
cranes, iloedingiang uhleadihg|systemethabcanl gebgantiadlyosbvidie ansper mosngitthdi nal
frame | ayﬁr‘bb%ﬂﬂ aerd %gﬁmﬂﬁmr{syanﬁrcﬁ%é/%a%&eoﬂ Wk ot QNgkd U?'nﬁ@a#us forane
| ayer, extend between adj scent |ongitudinal, 10 trames. All 1he franes are
made of sPURG Compuies RTIoL NPT HOTa AURERERH e doadinge aadt BrigRdiBg Bt ai ner

| oadi ng agshtainéreadi ng system further conprises at | east a hoist installed
near the first side. It is preferred that an assenbl ed-type autonatic

t I ' di t f. h i t | hoi st
T e e A R
t hat an asgembtie deddyne aadiuolating gsterawhérh tantbirgey apgradel thadiontpirey st em

further cpopLl at f.a¢ 1 ravel i ng up and down, extendi ng between the
adj acent @g?@kggﬁuﬁlf)g@geﬁg@%c hporal ly setting the container. It is

preferred that the nunber of the structure units lined in transverse
di recti on 20 drother ebjed | thel preppet invensiont is dhe pravisione of po agsampleditrani oadi ng

system i sadeihile thadmetdhdtun®adiddesykiem St which o8 iRRBhRGIctibN R AU RIwe! t he
strug%qure uni taz k%e in thte.lon itudinal direction is defined as that of
t he unifiae {hah of (e SUB SR cutaingy e nunber of the transverse tracks equal s
to that of the row structure units. It is preferred that the | ocal gantry
and t he whol eAnother thjecigd the pnementf insentdn iadhe phiveden ppan astenrtdeéd-typeont ai ner

| oadi ng a : [ - \ t isto
be under s?‘%glglg{lﬁg%dg%t%Mﬁlg@dgé%?}%%%gﬁgha ‘g)gg%dr fég@?%gﬁgg%\% t@htg&} tgFI oW ng
det ai | ed ensset ponthiver whaf.exenpl ary and expl anatory and are intended to
provi de further explanation of the invention as clainmed. 30 Brief

Descri ption oAndth& &%jei JTifie pRReRCIHmOBRANYIs MHe PEANYINYSE aWissdmiBeRtypac! uded
to pr&:l de a furtlh [ undderstacgdl ng of the inventjon d are .incorporated in
and cohst PHRTPaLG ‘b@ﬂg $hd ppigadipe SYsteR A high size I shanespRle AcEYdMEe ©of the

i nvent i onnemblertodgied domtaimérs hadddel. 3  description serve to explain the
principle of the invention. In the draw ngs:

Additional features and advantages of the invention will be set forth in the
description which follows, and in part will be apparent from the description, or may
be learned by practice of the invention. The objectives and advantages of the invention

30  will be realized and attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended drawings.

To achieve these and other advantages and according to the purpose of the
present invention, as embodied and broadly described, an assembled-type automatic
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Fig. 1is a plan viewillustrating a conventional container wharf; Fig. 2

is a perspective viewillustrating the assenbl ed-type automatic | oadi ng and
unl oadi ng system according to the first preferred enbodi ment of the present
5 invention; Fig. 3 is a side viewillustrating the assenbl ed-type

automati c | oadi ng and unl oadi system of the first preferred enbodi nent
i ncor por aP@YaFE P2 Ing e IS S%%?rgt@%@ a plurality; fpvestica) famass 2
i || ustr at phgalithefasssvdrbe dramepeaal b @hadality b &dhigitgdiaald frafesjndlD&itidepfSyst em

of the first eferred enbodi nent; Fig. IS a perspective view
11 ust r at Fged REE aeaendEt ek Tl sech hibeR LB RAR Sri haty.c
| oadi ng amtwhichdrsti sidp thgdtansverde travks pamatiel torthé aransverse ftantisrmadtcarts e shor e
at thegpo -1 he xC i i D t i i y rat ed
Fher v ¢ nproyidedp /S Ripiel o SioBain@ed B, GAF (EHaRRL, 16 pBhvihaCR B2 ¢
accor di ngstcond redgp pprastte tprithe rfirsb pides The |lengitudinah drapey. in3tvisudayers: exgr at ed
with a pl gg@bpddy aCiheClifit sk HOURL mafNinlcnte body S The tcPdhep) ﬁx@lu\dhfg"",t}féf the
second preferred odi ment according to the t;r)res nt inyentjon, simlar to
the Fig. XDBifcatesPEGESERES At e IPPFy &BF‘E‘{}“%Jf @ SYEY 8ndh fics tocabgpniiyt ai | ed
Des](c:ri pt idorlmefo(;lt the lowee rhctﬂg(idmdiﬁhg frathet laydr] gxtefnd iblef\t@hra’ﬂiﬁz&:ehﬁ;ﬁ)ngitﬁ(ﬁhal
preferge L t.according teo . the present invention and Fig. 6,7
il usyriat g%{‘}%g élg@%nf&a%c?seaf%mag%og%e di ment. Referring nowto Fig. 2, the
assenbl ed-type automati c | oadi ng and unl oadi ng system of the first
" preferred enbBds prsfarreddbasrani asspmbded-type pniogwtic containet loadingrand wabmding?2 S
plurality i . , i verse frames 202,
203, and gﬁf;tﬁlﬂu?%rme? gb%li’ﬁfégﬁg}et%%éhﬁgt%sﬂ%&%&% ﬁ%gf.aé'All frames are
per pendi cul arly connected with each other to forma main structure body
200. A pl ur al tigpisferfedfhatanraseembled-Rpe apomatie cppiginer kagding andamigadingadj scent
to the sheysterffurtite combAsdlat lktd RoibOinyeg?Aé withGhe malN@MRNEE af hdQlst206 1S
provigj d \é\jth a cart 207 thereon. The opposite side of the main 30
structure l1518'0Iy 200 is the termnal for the trucks. The main structure body
200 includes a plurality of cubic structure units, each of which is defined
by the transvikisprefermddlat 20 3ssemirierd-typdiantamatic ametain20 Badimgdinflomtoading
adj acent vertd ed. i 4; r . e ht.s 1ined
" the | ongr Y e EBRpALS AR tal iRl dnffdoliC cRLAMEE PEGabh® | 5
C3, C4, CS afgcsnt medicpl{rames for smporallysciing deq soptpingre t he row sub-structure
bodies R1, R2, R3, R4, RS. The transverse franmes 202, 203 and the

| ongi t udi nal Itri%ﬁfbier?éa"tzoohat_?_tﬁénﬁﬁlﬁe@cgﬂtg_@"s@?!dt?%dmﬁs @rge% Hﬁg%&%ﬂ@trse gird&ioaf Ej he
mal n ruct.ur e 0 . e |.ongl.tudl hal. Tranes 4, ar rrange I N
Moot 30 er OF i Grsbled e atimelic Pabiancs 350k wPR ShIoanRE 57 arg,F Oahhet i oo
204 and t it | afivde tomy strudtane hgdied)ethe awmnbel aofgiht ustructire funitselined0b. tHéet ween
adj acent o 01.4.n4t he | i orm 208
o o o Yl e RPdebbal AP, G ilind S B58eE BT 2
the 10 pamimber efrthe bensviersa trgcks-equpls tgythatiekthe sow sewgiwiearmitsy pl aci ng t he

containers 290 during the operation of the container rearrangenent and
transport at i off. ISERefeTredvihat tha fasal garinpgad de piholgzarea fyidgricrapgs of an
respegsi vakyéndledviype sutdhiatic donhinkbetoading ahd ndBading ahaerd A9 vhitfdlle@biyands

bet ween adj acent upper | ongi tudi nal frames 204 and can travel between the
shore si dE°RRY®I RE* P uck terminal side to performthe container 15 input
and out put operation of the present automatic |oading and unl oadi ng system
Each struct ur & isiti be insdepstond thetboth the farging génege miesoriptionaed Aedfollbwiig ext ends
bet ween adj ' ' ; el .in the
ot uot ur 6 SAned fesciin L@ MbHL 2l SRR AR FRERRIN0 iovidtBher |
nunber of ckplanationpf ks weentionaAgslamed.cor r esponds to that of the row sub20
structure body R, that is, if there are five row sub-structure bodies RI,

R2, R30 RBridfDesthiption bR D¥avihgye transverse tracks 206 each of which has
a cart 207. The carts 207

The accompanying drawings, which are included to provide a further

understanding of the invention and are incorporated in and constitute a part of the

specification, illustrate embodiments of the invention and together with the



can integrate the operation of container input and output in all the row
sub-structure bodies Rl, R2, R3, R4, RS to coordinate with that of the

hoi st 250. Besi des, when the truck terminal side is busy, the end of the
transverse track 206 coordinated with the 25 carts 207 can serve to input
and output the.containers 290. Fig. 3 only il]lusjrates the side near the
shore and3?§8‘f1§’té‘§‘pﬁﬁ‘f?st°teépl@ﬁ’etg€ BPHﬁ%ﬂleﬁf g %ﬁg}t@peﬁwﬂtgaﬁ@ém&s,z C2 in Fig. 1.
In this enbodi ment, the capacity of each structure unit is 80 containers
whi ch are arrEpgen a plaBvieayiingrating  cdfiventiohaicortametr whedch | ayer. There is a
gap about 10 - 20 cm between adj acent containers for inserting a vertical
30 spacer to g;pc o QISHGE ri :ner

st acki ng. Acclr)lE'dlﬁ_ﬁg%&o&{bﬁgﬂﬂﬁyaa%sﬁglgﬁgg\(?gnt al %ﬁ?’gggé‘[c]?‘?#@%?‘?}ﬁg t he

saf e st ackithynleadins rsystemoagegriing e rthe fhgveroterred; embasimprtephtheopressnt pr obabl y
furthey plmeehtih; one container on the top of the container stack during
rearrangenent, the allowable maxinumis 8 layers in the autonmatic system of

t he present invention., The nupper, . 35 generally set at 1Q, of .the

cont ai ners ac@g I§at siflei We}é{agﬁ‘sﬁr% ﬂ%ei‘?é?f& 1e§‘ﬁyﬁen%‘t‘t° feileddingdd chedul ed
at each polbadifs systdon of riet &xdt prefdried. enthodiwhan ihdveparatet avitkes soventiphdiced on

t he secongoigtayer in the structure unit of the colum sub-structure body C 1
must be drawn out, the local gantry crane 210 provided on the structure
unit at first_shifts the containers placed on the third to the eighth

| ayers stackilig ®is e fiep plagonew lilkyséreting therassenebled-typeaautamatiat wedingtahén hangs
up thgy CopdiBadifg systim Bfthk FRstSR&eRed tal¥sdimen@and put that on the platform
208, and then proceeds "next rearrangenent process. Wile the container
desired to be_drawn out is put on the platform the ol earea bridge crane
209 hangs up € ik ReIRSEYS View 1Hysirating e SBlptits PO DO} ERSBINERal s de.
I n case ttypt autoeavipdoading and papddiag systemhefl the & Creferrdd RinibdtBSeridCthe

cont ai ner ;and 10,the system of.the,present, i nventi.on .has. fi.ve ro

cobr ot ractDre Boteofork T Tothinkt Splb B ke RETDlRRy PRie! St rent and
t ranspor t teeresvithgust be fini shed during 15 nminutes in order to achieve the
opti mal container |oading efficiency. In other word, if each | ongitudi nal

transportati ofgagdisr £3[de2NeR BN heCRoME phdfrh eRbIdiNeRd adorBinBWoehe five
containers can_.be qutput fromfive_ row gub-st ructure hodies to carts 207

during 15PrEsentinyenten, sipilao tha Kiged butiatcgrdedayith 4 ndyalily of greptivg haist; per
cont ai ner gndf the hoist 250. The wi dth and hei ght of each structure unit
depend on the nunber of the layers and that of the containers in each

| ayer. For exanple ne structur.e unit needs 3 ters in wgdth and 30
morers 1o he Ty 7% a g pEhHRY Hrde febud PSS afbodngnt BP0 cach
of whi ch presentsnveptien, sirhilardo the Figi 4 butdniggptddevitiea plunaljtp ofereati@ritaastns, and
W th E‘Ibatforms t herei n. Fi&iy 4 illustrates that the depth, e.g. the

&

di st a#ite Detailed Desenintemof thedgventiomal franes 204, of the structure unit
whi ch accommpdat es the standard container, 12 min size, is about 12.5m

slightly |argég ZHukigsd illystrats the dirgt prgfered ebosimentracserding ofheipreseitent way

such as spivdgtiddghdFigrd,y alistite tRESRUSEpehefed ehfbolherNy concrete work in
the whole main structure body 200, it can be nodified in size according to

t he cont ai ner uantity handl at th ort or.the i.dlg frames, can be
onenor ted t BeBHR AW, o A6 5 W baseB 10 Bhrolrfi 1Pafing FATERIFRRRTS s
upon t he swtenaphithe fYPpréfeirad embkdimentadchuling toctke prasentninvengon sicleleby t he
truckysit : ' I ui,c r el t ahne ip. In
the. sk REBRiY SIGAGH A€ blutalfif dfl Gs0O dalles S 03P D LG

from t he BhIHY 9édongifudingh figmen 20, 2 Alhhiiapes take perperdicarly comeEcednt ai ner s
out of theitBQhth oECRI BN E nidin bidt@e beaRLOE &?m:ﬁiti'@f trifdeeis® faddcognl oadi ng
a

f the p : ) 2 i h
f )é?‘r;[)g;n aIO gl%et}gtpekrdﬁ %nh}?;)ggeg? Jlggerﬁ’t téj %nsl;[oreeof t ré mhl?lesrtruct%g)e 'bgd}? %(SI fa%ht © the
transverse track 206 is provided with a cart 207 thereon. The opposite side of the main

30  structure body 200 is the terminal for the trucks.

The main structure body 200 includes a plurality of cubic structure units, each of
which is defined by the transverse frames 203, longitudinal frames 205, and four

4



records the related data including the entrance tine, the serial nunber of
structure unit, the row nunber, the layer nunber, the site nunber.
Therefore, when a particular container is desired, the conputer inmediately
indicates its site and controls the cranes to carry it out of the automatic
cont ai ner | oadi ng and unl oading system of the_ S present invention. The
above- des@¥ptdl Vo fFa81es st n AT aras (P ymplrisndthesSIURRITS e/ lingd iguthespeed

?nd prec It sdn@nu@ihalt digection taid AR colvihd sgbiﬁﬁﬁct@ffe lQm@é’sa(Cll 005,, CB,hchudsn@dt he
ranspor area nril e Cr e,lo ne goin
T anspOr R P B rnS ool e B e o o RSk RSk RY pIoRAY GEEne g0l ng

crane, t hé'“he) p‘ansvafse(fmniealmér 208 arminde darpitudinel framed 204) 205 erepalbpmvidednvent i on

can bescoptyQ luhﬁ"% sp&é otfri'ﬁ‘e Uit Surd roﬁ}v\%(ﬁ)n ?hg ?(ﬁxg tﬁ&lﬁalaﬁ’%rgé@d@ o5 4

conparlson Wt urre contalner 1 C COh al her
| oadi ng ammdmm@@ygsssn@lndmwthmmer &ngr bmm&th@rupeﬁlt longitedinaltfpmdse area

wher e theZG@%@fh@%ﬁeﬁ?fér%ﬁn&%&@ﬁv@% loYgiRl Bk FranRk 2bHe present invention
not only decreases the bor needed so as to upgrade the efficiency of the

cont ai ner trapsportation but SSI |f|cantl royest e.sa in the

cont ai ner po?ﬁ?te“?ﬁ%aélﬁ?%vﬁ?‘é 922’ °|° nt’}é’csr ff‘é]ge‘l!ﬁp;ﬂ %}[mz to

Fig. S is268 merdch oan Remicpldy a’aeeltﬁweémnmerlbweﬂadnghodml 2ame 305siml thed ﬁt t he

currepnt cont.ainer cgnter in structure nto the

comput, ° BRBVArbafERh il s eftulyd SorBhibabiry Rlsding B RenARRsRt Bk, ' 55
havi ng beéht pmmn of tht dontinbpclecammgeneat ahd drfdpartatioai diach row sub-

I oadi ng/ ughg Eﬁd@! Z{tleﬁbFﬁ’é»‘“Rz}?'ﬂ"ﬁ‘f&gm \/\%‘Q’?’f Q/Hféﬂ“ﬂ e; %Bf%dargirﬁﬁ’cg ement

illustrat ed new con al ner
mechani cakfape :%98 \éhlébteme@dﬁ %twwn@@m@@su@ep leneiuiing! rmee ROA gindt &an2 SO

with the ﬁubar&rtwsencmet@abfbegldé Qadith trapg t%lﬁﬁ%d&t&ﬁ&f&m Be eqgdapgt i vely

equi ppL ng.t hem bhet ween scent cantil ever arall el each 2S
ot her Thnd A GRGICHIP CORARAR Stat PSP A EA o 28Cd R RSP o, |1

addi t i on, Eatlestastitare emit 1l§lpr®ﬁd€ed2\5ﬂh adbdad %hntEjaCﬂan@Eh@lWhlcﬂl haegitbedveeds t o

permt twg A] 0 Lan view
and exi st ag%lgggwé %ﬁgﬁﬁﬁcﬁneﬁ aﬂg%a? geg‘&‘i ¥%r}:{) %% 19 5“&}%5 “%htdo

unl oadi ng pofemathcoemrangementiof vendontaindrang9®been d| scl osed in terns of
specific enbodinments. It will be 30 apparent that many nodifications can be

made to the d‘l‘ﬁ@ hﬁ&%@r of EHéC&M{s%rsWtﬁaE!&UﬁOGj@&ﬁf gbﬁkﬂs fof @3t bPehd REEEY-ON-
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and that of the contalners 1n eac layer For example, one structure unit needs 32

meters in width and 30 meters in height if it is arranged in 8 layers with 10 containers,
20  each of which is 2.5 meters in size, with a gap between adjacent contains, and with
platforms therein.

Fig. 4 illustrates that the depth, e.g. the distance between adjacent longitudinal
frames 204, of the structure unit which accommodates the standard container, 12 m in
size, is about 12.5m, slightly larger than 12 m.

25 The frames can be connected in different way such as soldering or riveting.
Because there is not any concrete work in the whole main structure body 200, it can be
modified in size according to the containers quantity handled at the port or the idle
frames can be transported to and be utilized at another port.

As illustrated in Fig. 5, upon the container 290 being taken to the truck terminal

30  side by the truck, it can be directly and quickly carried onto the container ship. In the

same way, the containers 290 can be quickly and automatically shifted from the
container ship onto the trucks which then transport the containers out of the port.

According to the automatic container loading and unloading system of the
present invention, upon the container 290 is carried to the temporal site, the computer
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( ai'lL 1he oncal gantry crane going back to its original place, the container

rearrangement by the local gantry crane, the optimal container arrangement...etc, of
10 the present invention can be controlled by the computer to attend complete

automation. In comparison with the current container wharf, the automatic container

loading and unloading system, without any operator entering into the area where the

containers 290 are temporally placed, of the present invention not only decreases the

labor needed so as to upgrade the efficiency of the container transportation but
15  significantly improves the safety in the container port.

The first preferred embodiment illustrated by Fig. 2 to Fig. 5 is aimed to
incorporate the conventional hoist 250, installed at the current container center, with
the main structure body 200 and into the computer control system so as to take
advantage of the current hoist 250 having been installed at the dock and cost the

20  container loading/unloading system down.

However, the second preferred embodiment illustrated by Fig. 6 to Fig. 7, for a
wholly new container center, mechanically and electrically integrates a plurality of
new hoists 250’ with the automatic container loading and unloading system by
respectively equipping them between two adjacent cantilever beams 260’ parallel each

25  other and extending from the main structure body 200 at the shore side. In addition,
the adjacent hoists 250° offset each other in height so as to permit two adjacent hoists
250’ partially overlapping from top plan view and exist no dead angle in transverse
direction during loading and unloading operations.

This invention has been disclosed in terms of specific embodiments. It will be

30 apparent that many modifications can be made to the disclosed structures without
departing from the invention. Therefore, it is the intent of the appended claims to
cover all such variations and modifications as come within the true sprit and scope of
this invention.
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HEYE ( )longitudmgllg‘g 32 a7y%r9 a’lﬁclnd emg perpendlcularly connected to each
other, and the main structure body havmg a first side, at which transverse tracks
parallel to the transverse frames are provided and each of the tracks is equipped with a
cart, and a second side, opposite to the first side, at which a loading and unloading
area for land transportation is provided,;

a whole-area bridge crane extending between the adjacent upper longitudinal
frames of the upper layer and traveling between the first side and the second side;

a structure unit defined by four adjacent vertical frames ;and

a local gantry crane extending between the adjacent lower longitudinal frames of
the lower layer in each of the structure unit and longitudinally traveling in the
structure unit.

2. An assembled-type automatic container loading and unloading system as
claimed in claim 1, further comprising at least a hoist installed near the first side.

3. An assembled-type automatic container loading and unloading system as
claimed in claim 1, further comprising at least a hoist integrated with the main
structure at the first side.

4. An assembled-type automatic container loading and unloading system as
claimed in claim 1 or 2 or 3, further comprising a platform, traveling up and down,
extending between the adjacent vertical frames for temporally setting the container.

5. An assembled-type automatic container loading and unloading system as
claimed in claim 1 or 2 or 3, wherein the number of the structure units lined in
transverse direction is defined as that of the row structure bodies, the number of the
structure units lined in the longitudinal direction is defined as that of the column
structure bodies, and the number of the transverse tracks equals to that of the row
structure units.

6. An assembled-type automatic container loading and unloading system as
claimed in claim 1 or 2 or 3, wherein the local gantry and the whole-area bridge crane
are controlled by a computer system.



