Assenbl ed-type Automatic Contai ner Loadi ng/ Unl oadi ng System Field of the
I nvention The present invention generally relates to a container | oading
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of an overnes crane, the containers are rearranged | oadi ng, unl oadi ng,

and trans rted In another aspect, the container center nust be |eft

| ar ge vacBackgnonod of theolnventimeni ent for a truck to travel in the container

center, mhrch | ows down the efficiency of the use of the | and. Besides,

the cont ai nerplﬁa[ §s & ENEIRR WISt © ol Q@ﬁtﬁfn@f’&%ﬁ%pa@%'ctohﬁﬂe? 1ap}()j(§119§n(?0nt ai ner

20 center. l% e trucks one by one and unl oad y an over crane. Then,
they are UMHFeRSIhe cURUpE, ¢aHT cpsehyealnging Be qommereiak pevte The capigicht ed ti ne
by the truake lasts tfhe hustiredsest ﬁ@&r@@r ke dntiNalgaved | kx@thceﬁﬁfafce@ro%n@&e carried

onto co ner ship.,The SC ed contain adi process
spendfsao soﬁwﬁl& KR Frdh © é‘%efg? tnéeegﬁbe fhia f{%g%‘gec ﬁ‘énta’BB‘eF P ﬁ?ﬁ %g{nuétf b&ont ai ner
i mpor t at i HHed ex rdrictalhaveaver greeklyt inareagEs theatdsoof the hudmwardvfghe p&b 1 n vi ew of
enhancing the efficiency of container- handling at the container center,

the contai nerT&OE‘tﬁﬁr ﬁegcrﬁ)\éﬁ rcu}ll%ﬁt wtglqert Eé( tér %e\snﬁl'écﬁ) %‘%gﬁgﬁcg nc ééSt em SO |

as to asgist in he contai ner,
oper at or st asrilusifatedga F181 di enumbﬁ@fg:an@lrgmﬂrﬁ plaamlmdiﬁe@nedlr@adn o ane

thr OUQh adlff@fdnf ardak Qﬁ%ﬁé‘%nﬁﬁﬁf‘ REhteS efhe'nnb Qrﬁl@ﬂﬁ% %o‘ﬁg nth@ rardd fyegdl e the
cont ers a]% di SpenSI n e car goes el’ ern 1n

agi ng the
ent er’i’ng BfEThHE crscibe; cﬁ%ﬁmﬁ?ear% 6‘?@&?&@( lqading, B?loﬁ@%sa@ftradlsﬁ‘éﬂgﬁﬁugb

car d- r eadinothes ysgeethOcordginéd deyiter st badert 1A ddchhivipab@ s B céMenichticks in

the dock, gt h?ruck to travel in the container center, which lows down the efficiency of the use

of the land.

Besides, the containers are transported to the particular positions in the container

20  center by the trucks one by one and unloaded by an overhead crane. Then, they are
further transported to the host on the seashore at appointed time by the trucks or the
driverless carts. Finally the containers are carried onto a container ship. The above-
described container loading process spends so much human efforts and time that the

operating cost of container importation, exportation, and transportation is very high.

25 In view of enhancing the efficiency of container- handling at the container
center, the container docks all over the world try to induce a computer system so as to
assist in handling the container, which includes conducting the operators on the bridge
hoist, the gate gantry and the overhead crane through an ultra frequency channel set in
a control center to handle the containers and dispensing the cargoes therein in time,

30 managing the entering of the truck into the container yard by means of a computer
card-reading system to identify and trace the activities of the trucks in the dock, the
planning of the ship position, the planning of the sites in the container yard, and the
exchanging of electronic data...etc.




pl anning of the ship position, the planning of the sites in the container
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overconme I'n I nvention Accordingly, the present
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syst el t hat dMoreoubs timrbhsddrgtiobof dteecashabout tnsecedn shippingStherlatdeens due

compter atararngy SR PR IKANRHET oF el By R o BB A P o™
cont ai ner ¥ .1s dauragls eceollset thasmatles awantity 0 & pentainers Sramh elifferonti maemtood an
assenbl edtrinéRe center so as to further transport to another place. The efficiency of container

. loading and unloading has become an important factor about ability of competition of

20  a container wharf. Due to the above-described reasons, the current container loading

and unloading system suffers an obstacle difficult to overcome in cost down.
Summary of the Invention

Accordingly, the present invention is directed to an assembled-type automatic

loading and unloading system that can substantially obviate one or more of the

25  problems due to the limitations and disadvantages of the related arts by means of

using computer control apparatus for automatically loading and unloading the
containers.

One object of the present invention is the provision of an assembled-type
automatic loading and unloading system which can largely upgrade the container
30  loading and unloading efficiency.

Another object of the present invention is the provision of an assembled-type
automatic loading and unloading system of which cost in construction is much lower
than that of the current container wharf.




aut omati c | oadi ng and unl oadi ng system which can | argely upgrade the
container 30 |oading and unl oading efficiency. Another object of the
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crane -on the |lower |ongitudinal frame |ayer, extend between adjacent
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It is preferred that an assembled-type automatic container loading and unloading
system further comprises a platform, traveling up and down, extending between the

20 adjacent vertical frames for temporally setting the container.

It is preferred that the number of the structure units lined in transverse direction
of an assembled-type automatic container loading and unloading system 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

25  number of the transverse tracks equals to that of the row structure units.

It is preferred that the local gantry and the whole-area bridge crane of an
assembled-type automatic container loading and unloading system are controlled by a
computer system.

It is to be understood that both the forging general description and the following
30  detailed description are exemplary and explanatory and are intended to provide further

explanation of the invention as claimed.
Brief Description of the Drawings

The accompanying drawings, which are included to provide a further




Fig. 3is a side viewillustrating the assenbl ed-type automatic | oadi ng and
unl oadi ng systemof the first preferred enbodi nent incorporated with a

conventional 10 hoist; Fig. 4 is atop plan viewillustrating the
assenbl ed-type automatic | oading and unloading systemof the first
preferred enbodinent; Fig. 5 is a perspective viewillustrating the
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invention, simlar tothe Fig. 3 but integrated with a plurality of

creative hol sk 1 AEE0VEhidrdhed bARBLAN hlicPhile second pref erred

enbodi ment acc to the pres I nven n, simlar’to the Fig. 4 but
integrated with a plurality of creative hoist. Detailed Description of the
| nvent? on Fi gbigp 2ty appegspestivg viget ilastatingethe japssmbledatype putwmatis deadiemht

accor di ngahd vhivadiPEessRin abddYERE it® Mhé Mokt PrferBd erntddaubdtadethehesasond
preferred. enbodi nent. 25 Referring nowto Fig. 2, the assenbl ed-type

aut omat i ¢ T¥68% g and unl oading systemof the first preferred embodi nent
according to the present invention includes a plurality of vertical franes
201, a pluralkigy3ofs 4 rsalesviewsglubiraimgsth2 0Rsen2ifldd-typedaomptic) i@ddirtgy amd

| ongi t udi : | fr - - i ted
w th eachUapRube Rt BE e 3 peblincl BB 5 REBIAG SR pory ALREE
t r ans¥er sBoi acks 206 30 are provided at the side adjacent to the shore of

the main structure body 200. Each transverse track 206 is provided with a

cart 207 thermgm isTH opPPIRR Vidve i1fisHti thk%semjwa-tg%% lHEniHiie 1088 20 1S the
y 200 includes a plurality

term nal fqr%ﬁ e truckg % The main structure bo

of cubic WHP3HRgsystegnokibe tisst prefesred GRQINERS def i ned by the transverse
frames 203, longitudinal franes 205, and four adjacent vertical franes 201
arranged in rigrs is.a pEhwpestiveudéw iltusttatiigstht rdigithel positioa abbiihé hdsekinbiali-

di ti .CQl UL - St t bodi d, d>5

e i RS SpblRaC S04k SHLRTbAGE HSem 88 S A el R s R e,

R3, R4, Rdhore at the port, the container ship, and the conventional hoist incorporated
therewith;

Fig. 6 is a side view of the second preferred embodiment according to the
present invention, similar to the Fig. 3 but integrated with a plurality of creative hoist;
and

20 Fig. 7 is a top plan view of the second preferred embodiment according to the

present invention, similar to the Fig. 4 but integrated with a plurality of creative hoist.
Detailed Description of the Invention

Fig. 2 to Fig. 5 illustrate the first preferred embodiment according to the present
invention and Fig. 6,7 illustrate the second preferred embodiment.

25 Referring now to Fig. 2, the assembled-type automatic loading and unloading
system of the first preferred embodiment according to the present invention includes a
plurality of vertical frames 201, a plurality of transverse frames 202, 203, and a
plurality of longitudinal frames 204, 205. All frames are perpendicularly connected
with each other to form a main structure body 200. A plurality of transverse tracks 206

30  are provided at the side adjacent to the shore of the main structure body 200. Each
transverse track 206 is provided with a cart 207 thereon. The opposite side of the main
structure body 200 is the terminal for the trucks.




The .transverse frames 202, 203 and the |ongitudinal franmes 204, 205 are all
provided at the upper side of the main structure body 200. The

| ongi tudi nal frames 204, 205 are arranged in two |layers including the
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the t2p Operfdith 6O MadlaNEm i 8¢ theGhiaidrs BA r angenent , the al | owabl e maxi num
is 8 layers in the automati ¢ system of the present invention. The nunber,

The number of the transverse tracks 206 corresponds to that of the row sub-
structure body R, that is, if there are five row sub-structure bodies R1, R2, R3, R4,
RS, then there are five transverse tracks 206 each of which has a cart 207. The carts
207 can integrate the operation of container input and output in all the row sub-
25  structure bodies R1, R2, R3, R4, R5 to coordinate with that of the hoist 250. Besides,
when the truck terminal side is busy, the end of the transverse track 206 coordinated
with the carts 207 can serve to input and output the containers 290.

Fig. 3 only illustrates the side near the shore and corresponds to the column sub-

structure bodies C1, C2 in Fig. 1. In this embodiment, the capacity of each structure

30  unit is 80 containers which are arranged in 8 layers with 10 containers in each layer.
There is a gap about 10 ~ 20 cm between adjacent containers for inserting a vertical

spacer to increase the stability and convenience during container stacking.

According to the standard of the container specification, the safe stacking
number is 9 containers; however, in consideration of probably further placing one
35 container on the top of the container stack during rearrangement, the allowable

maximum is 8 layers in the automatic system of the present invention. The number,
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5 generally set at 10, of the containers accommodated in each | ayer depends
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The width and height of each structure unit depend on the number of the layers

20  and that of the containers in each 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,

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
25  frames 204, of the structure unit which accommodates the standard container, 12 m in
size, is about 12.5m, slightly larger than 12 m.

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

30  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
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.




As.illustrated in Fig. 5, upon the container 290 being taken to the truck
termmpnal side by the truck, it can be directly and quickly carried onto
the container ship. In the sane way, the containers 290 can be quickly and
automatically shifted fromthe container ship onto the trucks which then
transport the containers out of the port. 6 According to the automatic
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with the aut oTh iucoRtaineambarttngiAR WA RAMAND S SHEM Y £RSBA6!T Vel Y
equi ppi ng.them bet ween twp a hacent cant 1| ea para each
incorporate the conventional hoist 250, installed at the current contalner center Wlth

20  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
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 |
25  new hoists 250 with the automatic container loading and unloading system by
respectively equipping them between two adjacent cantilever beams 260’ parallel each
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
30  direction during loading and unloading operations.

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

35  this invention.




ot her -and extending fromthe main structure body 200 at the shore side. In

addition, the adjacent hoists 250" offset each other in height so as to

permt two adjacent hoists 250" partially overlapping fromtop plan view

and exi st no dead angle in transverse 30 direction during |oading and

unl oadi ng operations. This invention has been disclosed in terns of
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made to the di sclosed structures wthoutf™ departing fromthe invention.
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this i nvent CLAIM5S 1. An assenbl ed-type automatic container | oading

ol urali Ly of Gortrcaruer e BOOF 5t nufE f phi ot ferkE MoBRCLARTE Poon

203), and PAuplityrofitangveste frames @03 208D, andanpluralipoaf longioshinal frapws 2@ at  an
upper si deosj, grb@deRbiNad uppetHdLoPBYmAid WhicRRAbOAE (20@h AEd FludRP8h

| ongi tudi nal frane |.ayer and a | ower |ongitudi nal ‘frane |ayer,. all kinds of
franes beiuﬁ?aerpbnﬁlé‘l‘fLW%ul{r%? 3%65%@& IV ORI e fovaih Ml isde o br | dge
crane (20%anes beindipepehdicitedn coiircrdii@emhbtiepper | ongitudi nal frames (204)
of the upper layer and traveling between the first side and the second

si de; char act er whelt-aren thralget banera(209) textentlinge bbiwabyn ( 20 hdjasent aupperst si de,

at which yrar ) I . n [ fr

(202, 203) "SEARGEE RahtPOAR) bEHR R o3k g GAiPpEARETHE AR, |
cart (207)he sgpendssidescond si de, opposite to the first side, at which a

| oadi ng and unl oadi ng _area for |and transportation is provided and in that
t he system f%@%@“@%%ﬂ‘%es a structure unit (Cl-C5, R1-R5) defined by
four adjacent vertical frames (201); and a local gantry crane (210)

ext endi ng between.the adj acent r 1 ongitudinal . frames (20 of .the
| ower | ayer itﬁgwgha Ct‘fljﬁg’ogi’ r(%l@\j}%é ﬁﬁ?ﬁSEJSl@@l@tC%}IC}RFWISSHEPCEQ (206)
parallel to the transverse frames (202,203) are provided and each of the tracks (206) is

equipped with a cart (207), and a second side, opposite to the first side, at which a
loading and unloading area for land transportation is provided and in that the system
further comprises

a structure unit (C1-C5, R1-R5) defined by four adjacent vertical frames (201);
and

a local gantry crane (210) extending between the adjacent lower longitudinal
frames (205) of the lower layer in each of the structure unit (C1-C5, R1-R5) 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 (250, 250°) installed near the
first side.

3. An assembled-type automatic container loading and unloading system as
claimed in claim 1 or Claim 2, further comprising at least a hoist (250,250°) integrated
with the main structure body (200) 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 (200), traveling up and




| ongitudinally traveling in the structure unit. 2. An assenbl ed-type
automati c contai ner |oading and unl oading systemas clainmed inclaiml ,
further conprising at |east a hoist (250, 250') installed near the first
side. 3. An assenbl ed-type automatic contai ner | oading and unl oadi ng system
as clainmed in claiml or aim?2, further conprising at |east a hoi st

(250, 250" ) déwn, e@mtdmg bedwicBn tthe adftent Stditical Urfndsod2( 208) @it tehiRrdliyr st

si de. SS aut omati ¢ contai ner | oadi ng and unl oadi ng system
as clalrré%t tg?g? ’%ﬁ&@ or 3, further conprising a platform (200),

traveling up and 8 domn, ext endi ng between the adjacent vertical franes
(202, 203) for tenporally setting the container (290). 5. An
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t he | ocal ry crane "e-area bridge crane (209) are

control I ed by 62 AP IR BleaSy5d &omidtic container loading and unloading system as
claimed in any one of the claims 1 - 5, wherein the local gantry crane (210) and the
whole-area bridge crane (209) are controlled by a computer system.




