1 Straddle carrier The invention is related to the handling of containers
in ports and termnals, especially 5 with the aid of a so-called straddle
carrier system In greater detail, thelinvention concerns a straddle
carrier, to which belong a portal body conprising essentially verti cal
support- ing pillars and an upper body connecting themat the top and
resting on which are nounted necessary hoi sting devices for hoisting and
supporting containers, and on each side of the straddle carrier at the
bottom end of the supporting pillars there are wheels 10 carrying the portal
body, wher eBtraddle ¢retiteen both the front and the rear supporting pillars
there are arranged the straddle carrier's transverse hoi sting beans novabl e
in the vertical direction as well as the necessary nmeans for gripping the
containers. The invention thus is to do with the noving and transporting of
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convent ent | ¢ HeBlRLisEREd 5 iR Rndling of oAk IS AR P ERLERS SR goods
di rect|yst owhiRQhd MY f 4 §26d11RH 8itddd¥ daffd bysBy. I8 pREIeRlethil) thd iBV&RiGh 8bRedk 20€S.
When transportation distances are long, the critical points of the trans-

portati on apstredsdaeaderato whish belong apertgithedy cemprisieg exsentiglly verdiaal poproring t he
ore to be e RS >t B oty RO Bnd BREE aPBEop WA ekl SchORER! TS

anot her nodenonhted macessaoy haistingdevices farrtofsting endasupportiagtcontamerse el @seaghor t

| oadi ng/ unl oadi ti as_possij,bl.e.. becau it is expensive to have ships
Stay at t e Q62) SRy Rrienal e ROMaRATH Rl ke BppEHER Al teppoare wheels

| oadi nghpn! eagljif@the portsl Body,Sehefedy S BtRedntRdBPMe fohtimdtRd b @iphdiinShillast 0 be

late in her scheduled |ine service. If a ship has to catch up for lost tine
on her |i nethsfe &g arprged thedradgle carpgyetransversehaistingdisams meyatls imipe yertical

uneconomni caly; | aglg gﬁgu tion and costs wl|
be hi gher bﬁ%gr?%}ég% lé’h?gﬁ tzlg.%&%ﬁsu ) F%gg?ljl%&g{r?g%enﬁ%oa I % t he ship nust take
pl ace as quickly as possible and without any additional delays and
di st ur bance For lLoadin agf unl gadi ng _ships in ports th use a port
Crane, whi GREF FReRio@uE i o o ety thegpovipd s Trpatie ot fieigtl tiBErl gL | e
by a veRicl goffinérs. 0T REiRht Edifls GEer BrnspWH&T EorlvBrd¥ntiaMmeconbfss BoRUMBdis-f Or
exanpl e, by a straddle carrrer or by a transporting carrier, and it noves
patcher/manufacturer of the goods directly to the buyer/recipient without any special in-
termediate stages. When transportation distances are long, the critical points of the trans-
portation are located at those points where the manner of transporting the containers
changes, such as in ports, where great quantities of containers are to be unloaded, placed
20 in intermediate storage and reloaded for another mode of transportation. In ports the aim
is to achieve as short loading/unloading times as possible, because it is expensive to have
ships stay at the quayside and it will be even more expensive if the loading/unloading is
delayed for some reason, thus causing the ship to be late in her scheduled line service. If a
ship has to catch up for lost time on her line of service, she will have to use a higher and
25 more uneconomical travelling speed, whereby her fuel consumption and costs will be

higher than calculated. Thus, loading and unloading the ship must take place as quickly as
possible and without any additional delays and disturbances.

For loading and unloading ships in ports they use a port crane, which lifts the containers
30 either directly from trailers pulled by a vehicle or from under the crane, where they have
been brought, for example, by a straddle carrier or by a transporting carrier, and it moves

the containers into a ship or the other way round, that is, it moves the containers from the



the containers into a ship or the other way round, that is, it noves the
containers fromthe 2 ship onto trailers or to a place under the crane for
renoval by a straddle carrier or by a transporting carrier. In the straddle
carrier system the straddle carrier or transporting car- rier thus usually
transports contai ners between the port crane and a storage area. Con- tainer
cranes for their part are devices of a biﬁnsize, and due to their big size
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The straddle carrier should have a structure that is as favourable as possible for the devel-
opment in the other environment and in equipment relating to the environment. In order to
achieve this objective as well as other objectives emerging from the description of the
20 invention, the invention is mainly characterized in that the means for gripping the con-
tainers comprise two container spreaders, which are suspended from hoisting beams and
are arranged in parallel in relation to the straddle carrier’s driving direction, and that the
hoisting devices for hoisting and supporting the containers comprise one common hoist-
ing mechanism, which is connected through hoisting ropes or other such hoisting means

25 to the hoisting beams for handling parallel containers at the same time.

Side transfer carriages, from which the container spreaders are suspended in a manner
allowing their height difference, are mounted for the container spreaders to the hoisting
beams of the straddle carrier for movement along the hoisting beams. The side transfer
30 carriages are equipped with actuators, which are used for separately transferring the side

transfer carriages and the container spreaders suspended from these in order to separate



beans of the straddle carrier for novenent along the hoisting beans. The
side transfer 30 carriages are equi pped with actuators, which are used for
separately transferring the side transfer carriages and the contai ner
spreaders suspended fromthese in order to separate 3 the containers from
each other and, correspondingly, to nove themcl oser towards each other.
The hoi sting beans are suitably supported in the horizontal plane direction
on the straddle 5 carrier's supporting pillars for novenent in the vertical
direction. The hoisting beans are preferably supported at both their ends
on the straddle carrier's supporti,n illars. through,, slide shoe.structures
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hoi sting ropgsr.are attached to the hoisting beans are preferably ar- 10
ranged in the area of the hoisting beans' ends in order to allow handling of
one container at a time. The straddle carrier may be a piling straddle
carrier or i I | i I i i
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it is possible for the straddle carrier to handle four containers at the same time.

The invention provides significant advantages in comparison with the state of the art.
Prominent among these advantages is, for example, the considerably better efficiency,
20  because in the straddle carrier system according to the invention it is possible to transport
and correspondingly to pile on the storage area two containers in parallel at the same
time. The achieved savings especially in energy and operator costs are significant. At the
same time the storage density increases, because no driving lane need now be left for the
straddle carrier’s wheels in between every container row, but instead in between every
25 second container row. Other advantages and characteristic features of the invention will

emerge hereinafter from the following detailed description of the invention.

In the following, the invention will be described by way of example by referring to the
figures in the appended drawing.

30
Figure 1 is an overall view from one side of the straddle carrier according to the inven-

tion,



30 Figure 1 is an overall view fromone side of the straddle carrier
according to the inven- tion, 4 Figure 2 is a corresponding view fromthe
front of the straddle carrier shown in Figure 1. In the figures of the
drawi ng, the general reference nunber 10 indicates the straddle car 5 rier.
The straddl e carrier 10 conprises a portal body 11, to which bel ong
essentially verti- cal supporting pillars 13a, 13b, 14a, 14b and an upper
body 15 connecting themat the top. On edgh side of straddle carrier 10 at
the | ower end of supporting pillars 13a, 13b, 14a, 14b there are wheels 12
supporting the portal body 11. The operator's cabin of straddle carrier 10
Is indicated by reference nunber 29 in the figures. As illustrated in the
figures 10 of the drawing, especially in Figure 2, the basic features of
straddl e car r Fignrefdis grcerrpipending yigwdrdany the frntefrtheistrad die gamiee shosirin dligwre 1.
according to the invention, but the portal body 11 of the straddle carrier
10 according to the invention is nade essentially wider than in
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15~ whereby i is possible with the straddle carrier 10 to handle parallel containers at the same
time. The figures of the drawing show a low so-called transporting carrier, but it is quite

obvious that a similar structure can also be applied to high piling carriers.

To the upper body 15 of the straddle carrier’s 10 portal body 11 a hoisting mechanism 18
20 is mounted, which is shown entirely schematically and which is connected, for example,
by ropes 28a, 28b to transverse hoisting beams 20, which are located in between the front
and correspondingly rear supporting pillars 13a, 13b, 14a, 14b and from which the con-
tainer spreaders 16, 16a, 16b are suspended. Figure 2 shows only the foremost hoisting
beam 20 located in between the foremost supporting pillars 13a, 13b, but it is obvious that
25  a similar hoisting beam 20 is also mounted in between the rearmost supporting pillars. In
the solution according to the invention, two container spreaders 16a, 16b are mounted to
rest on the hoisting beams 20 in parallel in relation to the straddle carrier’s 10 driving
direction, and these container spreaders are thus moved in the height direction (hoisted
and lowered) with the aid of a common hoisting mechanism 18.
30
The hoisting beams 20 thus extend in the straddle carrier’s 10 transverse direction, and in

order to support them horizontally there are slide shoe structures 27a, 27b or correspond-



direction, and these contai ner spreaders are thus noved in the height
direction (hoisted and lowered) with the aid of a commopn hoi sting nmechani sm
18. 30 The hoisting beans 20 thus extend in the straddle carrier's 10
transverse direction, and in order to support themhorizontally there are
slide shoe structures 27a, 27b or correspond 5 ing guides arranged in

bet ween the hoisting beans 20 and the suypporting pillars 13a, 13b, 14a,
14b, whereby the hoisting beans 20 get their required gui dance from said
supporting pillars 13a, 13b, 14a, 14b. Slide shoe structures 27a, 27b or
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the hydraulic_cylinders 19a, 19b shown in Figure 2 or with correspondi ng
equi pmed$. scribed in greater detail in this context and it may be, for example, of a structure and op-

eration as those described in the applicant’s earlier FI Patent 107142.

Side transfer carriages 17a, 17b are mounted for parallel container spreaders 16a, 16b on
the transverse hoisting beams 20, so that there are two of them both in the front and in the
20 rear hoisting beam 20. The side transfer carriages 17a, 17b are mounted to rest on the
hoisting beams 20 so that they can be moved in the straddle carrier’s 10 transverse direc-
tion. The side transfer carriages 17a, 17b are equipped with actuators, for example, with
the hydraulic cylinders 19a, 19b shown in Figure 2 or with corresponding equipment.
Actuators of other types may also be used, and an electric drive (for example, a combina-
25 tion of an electric motor and a chain transmission) can be mentioned as a possible solu-
tion. The container spreaders 16a, 16b are suspended from the side transfer carriages 17a,
17b with the aid of suitable suspending means 24a, 24b, for example, with the aid of
chains and suitable guides or other such in such a way that the container spreaders 16a,
16b can move in the vertical direction in relation to each other. Hereby, when parallel
30 containers 1, 2 are handled, they need not be of the same height, as the figures in the
drawing show clearly. If adjacent containers 1, 2 are of different height as shown in the

figures (for example, 8’ and 9'%’), then when picking up containers the container spreader



Actuators of other types may al so be used, and an electric drive (for
exanple, a conbina 25 lion of an electric notor and a chain transm ssi on)
can be nmentioned as a possible solu- tion. The container spreaders 16a, 16b
are suspended fromthe side transfer carriages 17a, 17b with the aid of

sui t abl e suspendi ng neans 24a, 24b, for exanple, with the aid of chains and
sui tabl e guides or other such in such a way that the contai ner spreaders
16a, 16b can nove in the vertical directibn in relation to each other.
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containers. The contai ner spreaders 16, 16a, 16b thenselves are | on-
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containers at the same time. Although it is not shown in the figures, as container spreaders

16, 16a, 16b it is also possible to use so-called twin-spreaders, which are equipped with
middle shanks in addition to the hoisting shanks located at the ends. With one such twin-
spreader it is possible at the same time to lift and move two 20’ containers located one
20 behind the other, whereby the straddle carrier 10 according to the invention when

equipped with such container spreaders is able to handle four 20’ containers in one go.

In the foregoing, the invention was described by way of example with reference to the
figures in the appended drawing. However, the invention is not limited to concern only
25 the examples shown in the figures, but different embodiments of the invention may vary

within the scope of the inventive idea defined in the appended claims.



equi pped with such container spreaders is able to handle four 20" containers
in one go. In the foregoing, the invention was descri bed by way of exanple
with reference to the figures in the appended draw ng. However, the
invention is not limted to concern only 25 the exanples shown in the
figures, but different enbodi nents of the invention may vary wthin the
scope of the inventive idea defined in t’he appended clains. 7 Cains 1.
Straddl e carrier, which conprises a portal body (11), to which bel ong
essentially ver- tical supporting pillars (13a, 13b, 14a, 14b), and an upper
body (15) cCGhimsting themat 5 the top and to which are nounted necessary
hoi sti ng devices for hoisting and supporting containers (1, 2), and on each
side of the straddle carrier (10) at the lower end of the sup- porting
pillars (13a, Skdddleldier, WHigh édipritesad poriahbelyy(11)] &) whidh pelohg egertialty par t al
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the same time.

2. Straddle carrier according to claim 1, characterized in that side transfer carriages
20  (17a, 17b) for the container spreaders (16a, 16b) are mounted on the hoisting beams (20)
for movement along the hoisting beams (20), from which carriages the container spread-

ers (16a, 16b) are suspended in a manner allowing their height difference.

3. Straddle carrier according to claim 2, characterized in that the side transfer carriages
25 (17a, 17b) are equipped with actuators (19a, 19b), by which the side transfer carriages
(17a, 17b) and the container spreaders (16a, 16b) suspended from them cane be moved
separately in order to separate the containers (1, 2) from each other and, correspondingly,

to move them closer towards each other.

30 4. Straddle carrier according to some preceding claim, characterized in that the hoist-
ing beams (20) are supported in the horizontal plane direction on the straddle carrier’s

(10) supporting pillars (13a, 13b, 14a, 14b) for moving in the vertical direction..



(17a, 17b) and the contai ner spreaders (16a, 16b) suspended from them cane
be noved separately in order to separate the containers (1, 2) from each

ot her and, correspondingly, to nove themcloser towards each other. 30 4.
Straddl e carrier according to sone preceding claim characterized in that
the hoist- ing beans (20) are supported in the horizontal plane direction on
the straddle carrier's (10) supporting pillars (13a, 13b, 14a, 14b) for
moving in the vertical direction.. 8 5. $%raddle carrier according to claim
4, characterized in that the hoisting beans (20) are supported at both
their ends on the straddle carrier's (10) supporting pillars (13a, 13b,

1l4a, 14b) through slide shoe structures (27a, 27b) allowi ng novenent in the
vertical di- 5 rection. 6. Straddle carrier accordinghto sone, precedin

claim char act-erEAdale; cATteR decordiae ol 4, char %ﬂ“ir%’ﬁﬁjé at the hotginghreans fef)r opes
(28a. 280) | ouli s b 65 G0ke 3 £10W GAGRYI O upclingp i ad b

hoi sti ng beans' ends 1 n order to allow handling of one contal nér at
10 tinme. 7. St4aadéh)chrough skde shoe strubitures 232,27k alinvdog tovgmentzdn tie vertical di-
characteri edreigothat the straddle carrier (10) is a transporting carrier,
which is eéui pﬁecfl'wi th longitudinally controlled con- tainer spreaders (16a,
16b) for transportation of containers of different sizes. 15 8. Straddle

carrier according tQ claim1 -_6, characterjzed.in that the straddle carrier
(20) 5 a° ph1 brokuilegatier achordiag o Hledreqeing Gy FAFEHERL e 8% Raibly
control | ed copt AiaBfhent DPERADALR, Qépe§@8a,1§zﬁ?)_t$ fHe HORGE !b9£n§€2'0§ HeBafipdd in

different neasurenents. 20 9. Straddl'e carrier according to sone pr%cedi ng
cl ai m char actherreasd thenhaising betras’ {30 cadnir orderip elloe handmgtafong contaidérat a
carrier (i(g) ﬁlre tw n-spreaders (16a, 16b), whereby it is possible wth the
straddl e rr® to handle four containers at the sane tine.

7. Straddle carrier according to some preceding claim, characterized in that the straddle
carrier (10) is a transporting carrier, which is equipped with longitudinally controlled con-
tainer spreaders (16a, 16b) for transportation of containers of different sizes.

15
8. Straddle carrier according to claim 1 - 6, characterized in that the straddle carrier
(10) is a piling straddle carrier, which is equipped with longitudinally controlled container

spreaders (16a, 16b) for handling containers of different measurements.

20 9. Straddle carrier according to some preceding claim, characterized in that the container
spreaders of the straddle carrier (10) are twin-spreaders (16a, 16b), whereby it is possible

with the straddle carrier to handle four containers at the same time.





