5 MNe3eQZL, H6TZ15 Ass -type Aut omat i ¢ Cont ai ner Loadi ng/ Unl oadi ng
System Field of m\ on The present invention rel at esﬂmmmmmmm,mmr) a
cont ai ner | oadl oadi ng system and nore particularl

assenbl ed-type aut ormqo‘?l& cont ai ner | oadi ng and 5 unl oadi ng syst @gg;so+
Background of the Invention Fig. 1 is a top plan view of a current

Closely abut ASgniede A AL tam /i CortAiner oailiae UnlaRging avater, " ©'

hundreds of neters in size and is paved with reinforced concrete. 10

Fur t her nor egieldrofRhé Blivendiogeet the draft of a |arge container ship, the port
must be filled up, which however greatly increases the cost of the hardware
of the port. Tiheairesenmemichtoedelates pemiralyont aimraineerldsaeiﬁngmﬁd tupfaliplgl owi ng

deficiencies t s iJ.l rat in F er ntai ner,s are
ol aced 1 dviPE At e et 0 G b ri upe aloBHOY Rer@lnet BRHEE BN or
Then, by t nualeadinggystamng t he areas of an 15 overhead crane, the containers
are rearranged | oadi ng, unl oadi ng, and transported. In another aspect, the
cont ai ner CB%JH( %tﬂ@lh@éﬂtlohar ge vacant space to be convenient for a
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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 dispense 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. However, the above measures, which are still far

away from the object of overall automation. can only assist in the current mode



Summary of the Invention 10 Accordingly, the present invention is directed
t'o an assenbl ed-type automatic | oadi ng and unl oadi ng system that can
substantial |y obviate one or nore of the problens due to the linitations
and di sadvantages of the related arts by nmeans of using conputer control
apparatus for automatically |oading and unl oading the containers. 15 One
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25  automatic loading and unloading system which size is changeable according to the
number of the containers handled.

Additiona] 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

2



system further conprises a platform traveling up and down, extending

bet ween the 20 adjacent vertical frames for tenporally setting the
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aut omat4 c aken
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| oadi ng angnl gn{l@@m s &YSTiRMoNer e, BNIGTER frirfsend indfe bN@tdides a central
structure body 100 and at |east a | and structure body 200. The central

structure bOdyIt :1Lso 81’efer}r%\él il of slelxjnrb?ed ty}ée 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
understanding of the invention and are incorporated in and constitute a part of the

specification, illustrate embodiments of the invention and together with the
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15 tiransverse conveyors 226 for carrying the containers 290 fromthe | and
25 onto the container ship 23 or fromthe container ship 23 to the | and 25,
extends fromthe | and25, over the seashore, to the sea24, The |and
structure.body 200 is perpendicularly installed by the side of the
transportati on nechani sns, such as conveyors 226, so that the containers
290 can 20 ; r L e body 100 to
the | and std ?ﬁé? Béxgge{')rgéégl&é@%ﬂeﬁﬂc@[@@tﬁ%@v%@%é@otp gtdéa%éﬁﬁld Vi ce versa,
The central structure body 100 conprises a plurality of upper parallel
frames 221, arFigndése planyivalllugirategacugencontajger shagi e | ong enough to al | ow
each of both ends thereof extending over a container ship 23 and are

di stant 25 metpygs 2fis @op Ip&nt@@quumﬁngqm AbdEbledhipe ddbmaR [Hhend anl
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of transvePBlé’ fing susten 95 thepgepe ta‘HHe“é’OBi urality of longitudinal frames 204,
205. Al frames are perpendicularly connected to each other to forma | and
struct ur e body B@03 isk pdrspealive viewfilltstatisy tredend stackse BOFy ascerdimpavithed at
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opposite side of the land structure body 200 is the termnal for the trucks
The 1 and struckigrd isod\sidromierndiustatingaths| apsembled-tyife euibingtic deadinguand unit s.

each of 4 unl%'chﬁ?s ysterdl 6 iHRgrksBYt ihiatibhapaver se frames 203, |ongitudinal
frames 205, and four adj acent vertical frames 201 arranged in matrix. The

structure unit ned in the lo t udi direction. gre, .the colum
sub-structure %§d$ %‘f“o’@i vie nfq&ass g‘}ﬁﬂcﬁyﬂei "'H’é‘Hn?tWaIP?‘FBn%? wjeading

di rectifon system héthe@vcssmtbnmnuntalneeal@ngltlemmgn R2-V R¥ thé&Big. R5. 5 The
transverse frames 202, 203 and the |ongitudinal frames 204, 205 are all
provi ded aDetalnledlnqseanmdefthfeInmtiomnd structure body 200. The | ongitudi nal

frames 204, 205 are arranged in tw |a éers i ncluding the up | ayer haV| ng
the upper | ongRefadtinganow rtankigs.2dandnd thecassameled- ryayeautmwmgoaﬂme angne
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t he gridundtrdreverse opvegotsl 226pfoacannging iee comdizdrn@pS fichut ithieglahh@5amer edel on of
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'35 generally set at 10, of the containers accommpdated in each |ayer
depends on that handl ed arid schedul ed at each pout. As illustrated in fig.
3. when the containers 5 pl aced on the second layer in the structure unit
of the colum sub-structure body C 1 nust be drawn out, the |ocal gantry
crane 210 provided on the structure unit at first shifts the containers
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In this embodiment, the capacity of each structure 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

30  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
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,

35  generally set at 10, of the containers accommodated in each layer depends on that

handled and scheduled at each port. As illustrated in Fig. 3, when the containers
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present invention. The above-described operation significantly pronotes the
rnput/out put speed and precision of the container. All kinds of operations,
i ncluding the transportation by the whol e-area bridge crane, the |ocal
gantry crane going back to its original place, the container 10
rearrangenent by the |local gantry crane, the optinmal container arrangenent.
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25 Fig. 3 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.

As illustrated in Figs. 4 and 5, the frames and the vertical stakes 222 can be

connected in different way such as soldering or riveting. The vertical stakes 222 are

30  such deeply and vertically inserted into the ground that are fixed in the laccolith.
Because there is not any concrete work in the whole land structure body 200, it can be
modified in size according to the containers quantity handled at the port or the 1dle

fiames can be transported to and be utilized at another port.

According to the automatic container loading and unloading system of the



2. An assenbl ed-type automatic container |oading and unl oadi ng system as

claimed in claiml, further conprising a platform traveling up arid down,
ext endi ng between the adjacent vertical franes for tenporally setting the
container. 3. An assenbl ed-type automatic container |oading and unl oadi ng
systemas clained i1l claim1, wherein tile nunber of the structure units
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15  to upgrade the efficiency of the container transportation but significantly improves the
safety in the container port.

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

20  cover all such variations and modifications as come within the true sprit and scope of

this invention.
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a loading/unloading mechanism, located between the upper parallel frames and
the lower parallel frames, extending between the adjacent parallel frames at each of

both ends;

at least a land structure body having a plurality of vertical frames, a plurality of
transverse frames, and a plurality of longitudinal frames, provided at an upper side of
the land structure body and including an upper longitudinal frame layer and a lower
longitudinal frame layer, all kinds of frames being perpendicularly connected to each
other, and the land structure body having a first side, at which a transverse
transportation mechanism parallel to the transverse frames are provided, 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 {rames ;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 a platform, traveling up and down, extending

between the adjacent vertical frames for temporally setting the container.

3. An assembled-type automatic container loading and unloading system as
claimed in claim 1, wherein the number of the structure units lined in tiansverse
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.

4. An assembled-type automatic container loading and unloading system as

8
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