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, which conprises a portal body conprising essentially verti cal
support- ing pillars and an upper body connecting themat the top, and on
each side of the straddle carrier at the bottomend of the supporting
pillars there are wheels carrying the portal body, whereby in between the
supporting gﬁ&i 'S QgIOM/the upper body there are provided 10 the necessary
means for t |ﬁ@ H6f4 of the container load, and carried by the upper body
there are nounted the necessary hoisting devices for hoisting and supporting
the container |oad. The invention thus is to do with the noving and
transporting of freight with the aid of 15 containers. The frei ght goods
are transpofrh@thveRbAea irsiatel Yo ki AR ¥edodtalde®iMnt f2tsHnd terminals, especiall
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t hus cad@i nthetnseessdsy gropes foe takingcholdyoftbe centaiverdpadi and pariedpy theawperbody shi p
has to catc r [ ' ' | 0 use a
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consunpti onloadd costs will be higher than cal cul ated. Thus, | oading and
unl oadi ng the ship nust take place as quickly as possible and w thout any
addi tional delays and disturbances. For |oading and unloading ships in ports
they use a PRé invehtRCthudMyl t6 ol Wil &etrh@vigg)aa@hﬁ@p&ﬁnggf@etgnewﬁltneeﬁaon from
trailers pulled by a vehicle or fromunder the crane, where they have been
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and it MOV €5atcher/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 big size, and due to their big size
it isadiffi 5 cult and sl ow process to nove them during these work
rotations. Wskip aototteilesra taaelaceuudart thi crent foy ramoviabby atstraddle carder értyna a
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t hrough hoi sting ropes or other such hoist- ing neans connected separately
to a correspondi ng hoisting beam structure for handling parallel container

| oads i ndeperRqgnt )y ndlarfdshofli B&¥e 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-
tainer load comprise two container spreaders, which are arranged in parallel in relation to
the straddle carrier’s driving direction and each being equipped with its own hoisting
beam structure, and in that the hoisting equipment for hoisting and supporting the con-
tainer load comprises an own separate hoisting mechanism arranged for each container
25  spreader, whereby each hoisting mechanism is through hoisting ropes or other such hoist-
ing means connected separately to a corresponding hoisting beam structure for handling

parallel container loads independently of each other.

The hoisting beam structures of parallel container spreaders are suitable supported each
30 one separately in the horizontal direction on supporting pillars located in relation to the
straddle carrier’s driving direction on the corresponding container spreader’s side of the

straddle carrier. Each hoisting beam structure preferably comprises front and rear trans-



The hoi sting beam structures of parallel container spreaders are suitable
supported each 30 one separately in the horizontal direction on supporting
pillars located in relation to the straddle carrier's driving direction on
t he correspondi ng contai ner spreader's side of the straddle carrier. Each
hoi sting beam structure preferably conprj ses front and rear trans 3 verse
beans and beam structures or other such connecting these in order to brace
the hoisting beam structures. The hoi sting beam structures are suitably
supported op tr per’ P j il S. t u i shoe
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transferring the side transfer carriages and the con 10 tai ner spreaders
suspende® fromthese in order to separate the containers from each other
and, corres ' . ehin : addl e
carrier is gﬁgﬁ#@%%y%?@%ﬁ%?%&%égggﬁﬁkgéu.p%§§9§9%ﬁq?§36¥§u ﬁﬁggpgmg%ﬁtrolled
cont ai ner s forahel eostaiher spincadells i to ghec ratsaersee beanssf ofdth € heistng beapa stwctrenfos. The

straddl e car- 15 rier's. containeyr spreaders, may be tw n-spreaders,, whereb

't i's possi BOXCRGH slong thg FeRsprEe beallR, TS SIS RIS B TIREEH U6 SRUBRAOTL # ( he
same tine. fHacr, WEth bRMised Y seattdy eisfiriagihe 3¢ AhABCHmidpeS M beON Wi th
the state of the art. Prom nent anong these advantages_ is, for exanple, the
consi def@bl {ainsEsprepdes suspande from these Hrerderste separat thesoptainersefrera eacheathesy st em
according { gud BGdspfiM Mo idov ToRUISkPloGid chhiRgOr t and correspondingly
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The achi eved savings especially in energy and operator costs are
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15  rier’s container spreaders may be twin-spreaders, whereby 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.



energe hereinafter fromthe follow ng detail ed description of the invention.
In the following, the invention will be described by way of exanple by
referring to the figures in the appended drawing. 30 Figure 1 is an overal
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. Figure 3 is a schematic cross-sectional view along |line
A - A of Figure 2 showing the 5 straddle carrier's hoisting beam structure.
In the figures of the drawi ng, the general reference nunber 10 indicates the
straddle car- rier. The straddle carrier 10 conprises a portal body 11, to

whi ch bel ong EigeRMtik dlcbifespBhidihg vieR I frofHRB Bohi JThdNtlall Ak SarkidPshohdlin Fighe 1,14
and an upper body 15 connecting themat the top. 10 On either side of
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basic features of straddle carrier 10 are pre- served in the straddle
carrier structure according to the invention, but the portal body 11 15 of

the straddl e mahé giired Of the @edvithgldhd Senlchie rdfevddtnuibel 50 MRS BRCHHalddle Icir- W der
than in state-of-the-art solutions_ in such a way that in between the body's
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reference 20 rks 16a, ,16b.and ar r.espondi ngl i.h the upper.positi.on with
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mechani smis ¢ridt19ds ifdidagdtbyaefetdnee Higesr 2980 e fdurdshAs Gilstrhted S thedigudds body
and it is connected, for exanple, by rog}gs to transverse 25 hoisting beans,

whi ch are | oc® B8 dravipgienesipllyHa Bige 2. bghase deatyep el steaddleagrarisril e Ren
served in the straddle carrier structure according to the invention, but the portal body 11

15  of the straddle carrier 10 according to the invention is made essentially wider than in
state-of-the-art solutions in such a way that in between the body’s supporting pillars 13a,
13b, 14a, 14b it has been possible to fit in two parallel container spreaders 16, 16a, 16b,
whereby it is possible with the straddle carrier 10 to handle parallel containers at the same
time. In Figure 2, the container spreaders are shown in the lower position with reference

20 marks 16a, 16b and, correspondingly, in the upper position with reference marks 16a’,
16b°.

In conventional straddle carriers, a hoisting mechanism is mounted to rest on the upper
body of the carrier’s portal body and it is connected, for example, by ropes to transverse
25  hoisting beams, which are located in between the front supporting pillars and in between
the rear supporting pillars and which carry the suspended container spreader. In the solu-
tion according to the invention, the hoisting beam structures are divided into two parts, so
that they comprise a left-hand hoisting beam structure 20a and correspondingly a right-
hand hoisting beam structure 20b, that is, for each container spreader 16a, 16b there is its
30 own hoisting beam structure. In the solution according to the invention, there is mounted
to rest on the straddle carrier’s 10 upper body 15 also for each hoisting beam structure

20a, 20b its own hoisting mechanism (not shown), whereby each hoisting beam structure



the rear supporting pillars and which carry the suspended contai ner

spreader. In the solu- tion according to the invention, the hoisting beam
structures are divided into two parts, so that they conprise a | eft-hand
hoi sting beam structure 20a and correspondingly a right- hand hoi sting beam
structure 20b, that is, for each container spreader 16a, |6b there is its 30
own hoi sting beam structure. In the solution according to the invention,
there is nounted to rest on the straddle carrier's 10 upper body 15 al so
for each hoisting beam structure 20a, 20bits mn 0|st|ngﬂnecha i sm (not
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the height direction. Hereby, when parallel containers are handl ed, hey
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beans 21 a, g10 21b, 22a, 22b and thelr connectlng | ongi t udi nal beans 23a,

23b or other such beam struc- tures for bracing the structure. Figure 3 also
shows in dashed Iines that in order to achieve additional rigidity there

may al so be C | t sting
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such, so the ture is ngt limte
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between the hoisting beam structures 20a and the su ortlng pillars
13a, 13b, haistinglbrgm wmyomﬁ@bhﬂnﬂd@mﬁgg beasmstuctures 2flag20bygan|alsg be brane
required gui a Slide
shoe struct uérj(ggcoghf; (”%ggl 6&%&%§%p‘9&g ]lt'.lhg h c%‘ciu{g?%%tbé%gssor;bﬁger S&é}] 5 tr}iég%thcnect I on
both wi tih t hee isrmoliniféd only3b thaoner shavn I the ﬂg@bessﬁmphuﬂzontahglpmﬁ]hgibsme Each

hoi sting beam structure 20a, . 20b connected by _its. own hoi rope
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ranged in between the hoisting beam structures 20a, 20b and the supporting pillars 13a,
13b, 14a, 14b, whereby the hoisting beam structures will get the required guidance from
said supporting pillars 13a, 13b, 14a, 14b. Slide shoe structures 27a, 27b or other such

20 ° structures are used in connection both with the front 13a, 13b and rear 14a, 14b support-
ing pillars. Each hoisting beam structure 20a, 20b is connected by its own hoisting ropes
28a, 28b to its own separate hoisting mechanisms (not shown), which are located in the
upper body 15 and with the aid of which the hoisting movement is implemented. The
hoisting mechanisms are not described in greater detail in this connection and they may

25 be, for example, of such a structure and operation, which are described in the applicant’s
earlier FI Patent 107142.

To each hoisting beam structure 20a, 20b side transfer carriages 17a, 17b, 18a, 18b are
mounted, so that there are two of these both in the left-hand and in the right-hand hoisting
30 beam structure. The side transfer carriages 17a, 17b, 18a, 18b are mounted to rest on the
hoisting beam structures’ front 21a, 21b and rear 22a, 22b transverse beams, so that they

can be moved in the straddle carrier’s 10 transverse direction. The side transfer carriages



28a, 28b to its own separate hoisting nechanisns (not shown), which are

| ocated in the upper body 15 and with the aid of which the hoisting
novenent is inplenmented. The hoisting nmechani snms are not described in
greater detail in this connection and they may 25 be, for exanple, of such a
structure and operation, which are described in the applicant's wearlier F
Pat ent 107142. To each hoisting beam stru&ture 20a, 20b side transfer
carriages 17a, 17b, 18a, |8b are nounted, so that there are two of these
both in the left-hand and in the right-hand hoisting 30 beam structure. The
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be used, and an_electric driye (for exanple, a conbination of an .electric
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carriages 1l7a, 18a, W th jthe aid of "suitabl e suspendi ng neans 24a,
24b, for exangiides onjother siph. Hith the aishefiside transfes cartiagss d 7a,difbd 82, d8b endtkeirsuch.

Ith the aid of si f. j . 17b. . 18a -l 8b and .t hei
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other when requigdi red. 10 In the figures, reference marks 25, 26, 25a, 25b
i ndi cate the container spreaders' 16, 16a, 16b hoisting shanks, wi th which
the contaihers are gripped at the upper corners of the containers. The

cont ai ner sprgafe fsurk§ reféfedee hdks LIS 85 28b HdfeatcR 'b&dﬂ&ihaaéﬁwéd&enfd, 94 ed
in such a way that they can be used for handling at |east the 20" - 45°

cont ai ners i nl@bskoistigtsharls, Wibrwhi¢h thescontaingtseate ignpprsr atl the luppeseagmment oethen be
L e
not shown in intsach b Guiyakat they carbeaisefor diptdiagerk feastGhe 26'a- 43 6¢onkdindrs inflhse 0
15  today. Containers located in parallel need not even be of equal length, but the straddle
carrier 10 can be used for parallel handling of even 20’ and 45’ 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 addi-
tion to the hoisting shanks located at the ends. With one such twin-spreader it is possible
20 at the same time to lift and move two 20’ containers located one behind the other,
whereby the straddle carrier 10 according to the invention when equipped with such con-

tainer 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
25 figures in the appended drawing. However, the invention is not limited to concern only
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.



possi ble to use so-called tw n-spreaders, which are equipped with mddle
shanks in addi- tion to the hoisting shanks |ocated at the ends. Wth one
such twi n-spreader it is possible 20 at the sanme tine to lift and nove two
20" containers | ocated one behind the other, whereby the straddle carrier
10 according to the invention when equigped Wi th such con- tainer spreaders
is able to handle four 20' containers in one go. In the foregoing, the

i nvention was descri bed by way of exanple with reference to the 25 figures
in the appended drawi ng. However, the invention is not limted to concern
only the e&X#Pt es shown in the figures, but different enbodi nents of the
invention may vary wthin the scope of the inventive idea defined in the
appended clains. 7 clainms 1. Straddle carrier, which conprises a portal
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(28a, 28b) or other such hoisting means to a corresponding hoisting beam structure (20a,

20b) in order to handle parallel container loads independently of each other.

2. Straddle carrier according to claim 1, characterized in that the hoisting beam struc-

20 tures (20a, 20b) of parallel container spreaders (16a, 16b) are each separately supported in
the horizontal direction on supporting pillars (13a, 14a, 13b, 14b) located in relation to the
straddle carrier’s (10) driving direction on the corresponding container spreader’s (16a,
16b) side of the straddle carrier (10).

25 3. Straddle carrier according to claim 1 or 2, characterized in that each hoisting beam
structure (20a, 20b) comprises front and rear transverse beams (21a, 21b, 22a, 22b) and
their connecting beam structures (23a, 23b, 23a’, 23b’) or other such for bracing the hoist-
ing beam structures (20a, 20b).

30 4. Straddle carrier according to claim 3, characterized in that in the transverse beams
(21a, 21b, 22a, 22b) of the hoisting beam structures (20) there are mounted side transfer

carriages (17a, 17b) for the container spreaders (16a, 16b), which catriages can be moved



the horizontal direction on supporting pillars (13 a, 14a, 13b, 14b) | ocated
inrelation to the straddle carrier's (10) driving direction on the
correspondi ng contai ner spreader's (16a, |6b) side of the straddle carrier
(10). 25 3. Straddle carrier according to claim1 or 2, characterized in
that each hoisting beam structure (20a, 20b) conprises front and rear
transverse beans (2la, 21b, 22a, 22b) and g8 their connecting beam structures
(23a, 23b, 23a', 23b') or other such for bracing the hoist- ing beam
structures (20a, 20b). 30 4. Straddle carrier according to claim 3,
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the hoist- ing beam structures (20a, 20b) are supported on the straddle
carrier's (10TCRFOE PVAYS speothel, 5" (13a) 14a, 13b, 14b) through slide shoe
structures (27a, 27b) allowi ng novenent in the vertical direction. 15 7.
Straddl e carrier_according to sonme preceding claim_ characterized in that
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cont ai ner spregaders .are tw n-spreaders (16a, 16b), whereby it is possible
with the stra Ivgrt‘(‘?aa]ﬁr”ic H9 5 handl e four containers at the same tine.

15 7. Straddle carrier according to some preceding claim, characterized in that the straddle
carrier (10) is a piling straddle carrier equipped with longitudinally controlled container
spreaders (16a, 16b) for handling containers of different measurements.

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

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





