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detectieon of a container |ower end height.

BACKGROUND OF THE INVENTION

This invention relates to a spreader formultistage
container stacking. |

Figs. 10 to 12 show the outline of a spreader for
multistage container stacking for use in a container yard
or the like (Japanese Laid-Open Patent Publication No.
77453/97).

Fig. 10 is a perspective view of the left half of

a conventional spreader formultistage container stacking.

Fig. 11 is a front view as seen along line XI-XI of Fig.
10. Fig. 12 is a sectional view taken along line XII-
XII of Fig. 11. Fig. 13 is a layout drawing of a
conventional sensor for detection of a container lower end
height.

In Fig. 10, the left half of a spreader 1 is shown
as a perspective view, with the obliquely upper left
direction representing a direction forward of a crane, the
obliquely lower right direction representing a direction
rearward of the crane, the obliquely lower left direction
representing a direction leftward of the crane, and the
obliquely upper right direction representing a direction
rightward of the crane.

As illustrated in Fig. .10, the spreader 1 is

composed of a spreader body 2 suspended at four points by
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In Fig. 10, the left half of a spreader 1 is shown as a perspective view,
with the obliquely upper left direction representing a direction forward
of a crane, the obliquely Iower right direction representing a direction
rearward of the crane, the obliquely lower left direction representing a
direction leftward of the crane, and the obliquely upper right direction
representing a direction rightward of the crane. As illustrated in
Fig. 10, the spreader 1 is conposed of a spreader bod %ﬁsuspended at four
points by  hoisting gpgpes ﬁé’%%@é‘%fﬁ%mot}%ﬁncrﬁn@m Pﬂé 7S shown) ,
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above the cra
a driving mechanism within the spreader body 2 via a power

source and a control cable connected from above the crane.

At the end of each protrusion of the spreader
extensible portion 3, an end beam 5 is formed. In each
of columns at both ends of the end beam 5, a well known
twist lock pin 6 is provided as shown in Fig. 11. The twist
lock pins 6 are coupled to or detached from upper corner
fittings 50a of a container 50 from above to suspend or
release the container 50.

From the end beam 5, as will be described later
on, a flipper beam 7 is suspended by wires 14. To both
ends of the flipper beam 7, a pair of symmetrical corner
flippers 8 are integrally fixed. On the vertical side
surface part of the corner flipper 8, a flipper lock pin
mounting/removing device 9 is provided.

At the middle of the upper surface of the end beam
5, a pair of drums 10 are disposed adjacent and parallel
to each other. Synchronous gears 11 are attached to the
drums 10 for engaging each other. To one of the drums 10,
a driving motor 12 is connected.

On each of support bases 15 of the columns at the
opposite ends of the end beam 5, a pair of guide sheaves
13 are provided.

The pair of drums 10 are wound with the end parts




At the epd of each protrusion of the spreader extensible portion 3, an end
beam 5 i*s formed. In each of colums at both ends of the end beam5, a '
wel |l known twi st lock pin 6 is provided as shown in Fig. 11. The tw st

| ock pins 6 are coupled to or detached from upper corner fittings 50a of a
contai ner 50 from above to suspend or release the container 50.

Fromthe end beam5, as will be described later on, a flipper beam?7 is
suspended by wires 14. To both ends of the flipper beam 7, a pair of
symetrical & ié&e PeirppErelresrd i nfBgesl ‘r’&rﬁxﬁﬂar&ﬂaﬁée@e? $Eal side
surface-part af the corner flippe | ock pi / renmovi ng

device 9 is irfspective guige %Hgaﬂgﬁyr%p 1"ferttbr‘?e °l§’|?[5’(§ﬁt§lrjrgg§t§laggf t he end
bean S, 2Pl Srcl AR 33 498 SlFRE B AR R A BT
Ot o Suppdt ST 1 gl g TRl seednasthatne
beam 5, a paidefifeIHEAR-a3NAAVES thE3cAbEs ReRtidad of the flipper beam
7 and the corner flipper 8 to support the flipper beam 7.
The side surfaces of the columns at the opposite
ends of the end beam 5 are each provided with a couple of
upper and lower binding openings 5a, Sb which bind to the
flipper lock pin mounting/removing device 9.
The upper opening 5a is a flipper pin binding
portion for use in retracting the flipper 8, while the lower
opening 5b is a flipper pin binding portion used when the
flipper 8 is at a predetermined corner guide position.
Between the side part of the end beam_5 and the
side part of the flipper beam 7, a extensible rod type swing
suppressor 17 is connected as shown in Fig. 11.
The swing suppressor 17 is composed of a short
cylindrical guide 18 supported on an inward part of a
low-level mounting base 15a at each of the opposite ends
of the end beam 5 by a horizontal shaft 18a so as to be
tiltable in the direction of the spreader length; a second
cylindrical guide 19 supported in the cylindrical guide
18 by a stop flange 19a at the upper end so as to be slidable
within the cylindrical guide 18; an extensible rod 20
supported in the second cylindrical guide 19 by a stop

flange 20a at the upper end so as to be slidable within




The pair,of druns 10 are wound with the end parts

2 ¢ . of the pair of wires 14. These wires 14 are passed over the
respectlve gui de sheaves 13 at the opposite ends of the end beam5, and
gui ded downward. The other end part of the wire 14 is tied to two

| ocations straddling the center of gravity of the cross sections of the
flipper beam 7 and the corner flipper 8 to support the flipper beam 7.
The side surfaces of the columms at the opposite ends of the end beam5

are each provifedegand 633(:1016&1%1%1 UHste 1did ansher SWiimgi ﬁ&lb‘ﬁéﬁpﬁgs 5a, 5b

whi ch bi'nd to the | i_pper I n untln/re n evi ce The
upper openi nf@&r}%e%ﬁh’ﬁﬁg?‘gﬁggo%l fgun 6Pf3 #?g'rsd \éle 9 troepl’aactl ng

the f1ipper 8(:':Ll Il:llee tarﬁ% hav1ng a driving end thereof connected to an

upper part of the cylindrical guide 18 so as tobe tiltable.

The extensible rod 20, in an expansible and
contractible condition, has én eye plate 20b, which is
provided at the lower end thereof, connected via a shaft
20c to a bracket 8b overhanging from the corner flipper
8.

Thus, when the cylinder 21 is contractedly driven,
the cylindrical guide 18 is turned counterclockwise in Fig.
11. The pair of corner flippers 8 are pressed against the
end surface of the container via the second cylindrical
guide 19 and the extensible rod 20. At this time, the
center of the flipper lock pin mounting/removing device
9 just lies on the vertical center line of the side surface
openings of the corner fittings 50a, 50b of the container
50.

Upon the expanding driving of the cylinder 21, the
cylindrical guide 18 is turned clockwise in Fig. 11. Thus,
the corner flippers 8 are separated from the end surface
of the container 50 by a certain distance, and can be
hoisted or lowered.

Directly below the flipper lock pin
mounting/removing devices 9, photoelectric switches 52
for detecting the lower end of the container are provided

in the pair of corner flippers 8 in a direction in which




opening 5b is a flipper pin binding portion used when the flipper 8 is at

a pfedeterm ned corner guide position. Bet ween the side part of the
end beam 5 and the side part of the flipper beam 7, a extensible rod type
SWi ng suppressor 17 is connected as shown in Fi.g. 11. The swi ng

suppressor 17 is conposed of a short «cylindrical guide 18 supported on an
i nward part of a |owlevel nmounting base 15a at each of the opposite ends
of the end beam 5 by a horizontal shaft 18a so as to be tlltable in the
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upper end so
mounting/removing device 9 by a distance (I + L;) which

is the sum of the altitudinal distance L, from the lower
end of the container 50 to the center of the opening of
the lower corner fitting 50b, and the lowering distance
L, from the position of actuation of the photoelectric
switch 52 (the lower end of the container) to the position
at which the flipper beam 7 stops descending. On the
actuation of the photoelectric switch 52, the center of
the flipper lock pin mounting/removing device 9 stops at
the height of the center of the opening of the lower corner
fitting 50b.

In Fig. 12, the numeral 9a denotes a lock pin to
be inserted or removed by the flipper lock pin
mounting/removing device 9, and the numeral 8a denotes the
taper guide surface of the corner flipper 8.

A hydraulic hose and an electric cable {(not shown)
which are connected from the top of the spreader to the
top of the flipper beam 7 are held by an automatically wound
reel or the like situated on the spreader. In accordance
with the descent of the flipper beam 7, the hydraulic hose
and the electric cable are pulled out of the automatically
wound reel. As the flipper beam 7 ascends, the hydraulic
hose and the electric cable are taken up by the

automatically wound reel.




t he second cylindrical guide 19; and a swing adjusting cylinder 21

provi ded on the nounting base 15a so as to be tiltable and having a
driving end thereof connected to an upper part of the cylindrical guide 18
so as to be tiltable. The extensible rod 20, in an expansi ble and
contractible condition, has an eye plate 20b, which is provided at the

| ower end thereof, connected via a shaft 20c to a bracket 8b overhangi ng
fromthe corner flipper Thus, when the cylinder 21 is

8. :
contractedly driven,Handbking|woiki £r e deontrirer Rh&y déimt ercl ockwi se
in Fig. - 11. The pajr of, corner fljppers 8 are pressed_aga nst the end
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extensi bl e rod 20.r_At this time, the center of the flipper |Iock pin
nnunting/ren&ﬁqﬂfckwice 9 just lies on the vertical center line of the
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50. Upon t he €xpan rrving o e cy
and the lock pin 9a is removed and mounted by the flipper

lock pin mounting/removing device 9 to move the corner
flipper 8 from the position of the upper opening 5a to the
position of the lower opening 5b of the spreader 1 and lower
the flipper beam 7 onto the container 50 to be hoisted.

Guide by the tapér surface 8a of each corner flipper
8 causes the spreader 1 to fit on and land on the container
50. Then, the twist lock pin 6 is fitted into the upper
surface hole of the container upper corner fitting 50a to
1ift the spreader 1 and carry it horizontally.

Then, the carried container 50 is to be stacked
on other container in the yard. For this purpose, the
flipper lock pin 9a is detached from the lower opening 5b
of the spreader 1 during the horizontal carriage. Also,
the drums 10 are driven to lower the flipper beam 7, and
the flipper pin 9a is inserted into and joined to the side
surface opening of the lower corner fitting 50b of the
container 50. In this condition, the container 50 is
lowered onto other container on the yard.

The carried container 50 is guided by the corner
flipper 8 mounted on the lower corner fitting 50b, whereby
it is fitted on and landed on other container.

Then, the flipper lock pin 9a is detached from the




cylindrical guide 18 is turned clockwse in Fig. 11. Thus, the corner
fli'ppers 8 are separated fromthe end surface of the container 50 by a
certain distance, and can be hoisted or |owered. Directly bel ow
the flipper lock pin nounting/renoving devices 9, photoelectric swtches
52 for detecting the |lower end of the container are provided in the pair
of corner flippers 8 in a direction in which

4 t hey are ogpposed to each ather, as shown i
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the spreader 1, and the twist lock pin 6 is released from
the carried container 50. Only the spreader 1 is lifted,
and moved to thé position of the next container 50 to be
carried. In this manner, carriage of the container is
repeated.
The above~mentioned conventional spreader 1 poses
the following problems:
On the bottom surface of the container 50 that often
contacts the floor during distribution of the container
50,corrugatedboafdpiecesorthinplatepiecesmayengage
into the gap between the frame and the bottom plate, or
paper or vinyl pieces may stick to the flat part of the
bottom frame via an adherent material or the like.
This foreign matter on the bottom surface of the
container 50 poses difficulty in doing the aforementioned
work for shifting the flipper beam 7 to the position of
the lower corner fitting 50b of the container 50.
Assume, for example, that the photoelectric switch
52 of the spreader 1 for detecting the lower end of the
container is a transmission type one comprising a light
projector 52a and a light receiver 52b, as shown in Fig.
13(a). The flipper beam 7 descends along the container
50, and goes beyond the lower end of the container 50. 1If

foreign matter 53 adheres to the frame lower surface of




the I ower corner fitting 50b, and the | owering distance L2 fromthe
position of actuation of the photoelectric swtch 52 (the |ower end of the
container) to the position at which the flipper beam 7 stops descendi ng.
On the actuation of the photoelectric switch 52, the center of the
flipper lock pin nounting/renoving device 9 stops at the height of the
center of the opening of the |ower corner fitting 50b. In Fig. 12,

t he nuneral 9a denotes, a lock pin to bhe inserted or by. t he fllpper
lock pin moukbfig?HeMRER tethe FOred R PRAECREMT éaloéﬁpscigﬁstéglﬁae t aper
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are pulled o e autonatlcally wound réel. AS the | i pper beam 7
ascends, the hydsayits q8p89.anthideasleptin cus;@bé@t@dt.eld@&em tHe by the
photoelectric switch 52 is caused even by a tiny foreign
matter 53.
Thus, during a handling operation for the container
50, the corner flipper 8 may not be aligned with and fixed
to the container lower corner fitting 50b. This may
require that the handling. work be interrupted, and
inspection and correction of abnormalities be performed.
Even when the photoelectric switch 52 detects the
lower end of the container at the normal position, a change
cannot be avoided in the distance L, traveled until the
stoppage of the descent of the flipper beam 7. This makes
it difficult to align the flipper lock pin 9a with the
center of the side surface opening of the container lower
corner fitting 50b.
When a single reflection type light
projector/receiver 52c is used as the photoelectric switch
52 as in Fig. 13 (b), the irregular reflection of light due
to the irregularities of the container wall surface makes
the precise operation of the photoelectric switch 52c¢
difficult. Foreign matter 53 adhering to the lower

surface of the container also precludes the operation of

the photoelectric switch 52c.




automatically wound reel . 5

Handl i ng work for the container 50 by the above-described spreader 1 is
performed in the follow ng nmanner: First, the wires 14 are unwound
by the drunms 10, and the lock pin 9a is renoved and nounted by the flipper
| ock pin nmounting/renoving device 9 to nove the corner flipper 8 fromthe
position of the upper opening 5a to the position of the | ower opening 5b

of the spreader 1 and Iqower the flipper beam7 onto {he contajner 50 to be
hoi st ed. Qui T R ENRE § g f&e ggFiFéHélgah%?eéé't‘%t r ReFCFFipper 8

causes the spreader 1 to.fit _.on a | and on t container. _50.. Then, the
twi st |ock piS#B S EPectsd fEg™ ﬁgeuwﬁ?agiﬁpfﬁ?e%& gi(}PPf’-ﬁebﬁglﬁt ai ner
upper corner J{vtegk%zﬁlogatgorepeated unwinding and winding. When they

are rubbed against the end surface of the container during

the upward or downward movement of the flipper beam 7, they

may be damaged.
SUMMARY OF THE INVENTION

The present invention has been accomplished in the

. light of the above-described problems with earlier
technologies. 1Its object is to perform the accurate
detection of the lower end of the container by the
photoelectric switch, enable éasy and accurate control for
aligning the corner flipper with the container lower
corner fitting in the height direction, and prevent damage
to the hydraulic hose-electric cable connection line
between the spreader and the flipper beam.

A first aspect of the invention for attaining the
above object is a spreader for multistage container
stacking, which comprises a flipper beam having a pair of
corner flippers upwardly and downwardly movable along the
end surface of an end beam of the spreader; a couple of
right and left wires paid out from a pair of drums on the
end beam, guided vertically downwardly along the opposite
ends of the end beam, and tied at the encis thereof to

positions straddling the center of gravity of the cross




lift the spr
cont ai ner 50
pur pose, the
t he spreader

driven to lower the flipper beam 7, and

I nto and j oi
50b of the

gui ded by th
whereby it
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eader 1 and carry it horizontally. Then, the carried
Is to be stacked on other container in the yard. For this
flipper lock pin 9a is detached fromthe | ower opening 5b
1 during the horizontal carriage. Al so, the druns 10 are
the flipper pin 9a is inserted
ned to the side surface opening of the |lower corner fitting
container 50. In this condition, the container 50 is |owered
onto ot her codeabhersopfthbeyfiypper beam Fpd the reenebnibirRer 3P i s

e corner flipper 8 mopunted on_the |ower corner fitting 50b,
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surface of the corner flipper, the flipper lock pin
mounting/removing device having a lock pin insertible into
and removable from a side surface opening of the spreader
or a lower corner fitting of a container; a rotary encoder
provided in association with the drums for detecting the
amount of upward or downward movement of the flipper beam;
and a lower end detecting sensor provided on the flipper
beam for detecting the lower end of the container with a
layout in which its light is transmitted obliquely in a
horizontal plane beside each of the lower corners of the
container.

A second aspect of the invention for attaining the
above object is the spreader for multistage container
stacking according to the first aspect in which a link arm
is coupled. to shafts between the end beam and the flipper
beam so as to be foldable along the end surface of the end
beam, and a hydraulic hose and an electric cable are held
on the link arm for connection between the end beam and
the flipper beam.

A third aspect of the invention for attaining the
above object is the spreader for multistage container
stacking according to the first or second aspect, further
including a control unit which downwardly moves the

flipper beam while detecting the amount of downward
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contai ner |ower corner fitting 50b, and the druns 10 are driven to lift
the flipper beam 7. The flipper lock pin 9ais inserted into and joined to
the | ower opening 5b of the spreader 1, and the twist |ock pin 6 is

rel eased from the carried container 50. Only the spreader 1 is lifted,

and noved to the position of the next container 50 to be <carried. In this
manner, carriage of the container is repeated. The above nentioned

conventi onal spreader goses the foll owi ng proble
bottom surf a@@vemeflﬁ@% @5%@?%@%@%%ﬁotéesmea\ﬁ%iecrhedﬂ%ts durl ng
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to register the lock pin with the central position of the

side surface opening of the container lower corner fitting

in the height direction.

A fourth aspect of the invention for attaining the

above object is the spreader for multistage container .

stacking according to the first or second aspect, further

including a control unit which downwardly moves the

flipper beam while detecting and monitoring the amount of

movement of the flipper beamby the rotary encoder; detects

the height of the lower end of the container by the lower

end detecting sensor to stop the descent of the flipper

beam, and starts the creep-speed ascent of thé flipper

beam; and stops the creep-speed ascent of the flipper beam

in response to a signal produced when the lower end

detecting sensor detects the height of the lower end of

the container, thereby registering the lock pin with the

central position of the side surface opening of the

container lower corner fitting in the height direction.

A fifth aspect'of the invention for attaining the
above object is the spreader for multistage container
stacking according to the third or fourth aspect, in which

the height of the container to be hoisted by the spreader




Assume, for exanple, that the photoelectric switch 52 of the spreader 1
for detecting the lower end of the container is a transm ssion type one
conprising a light projector 52a and a |ight receiver 52b, as shown in
Fig. 13 (a). The flipper beam 7 descends al ong the container 50, and goes
beyond the | ower end of the container 50. If foreign matter 53 adheres to
the frame | ower surface of 7 t he

container 50, the foreign matter 53 bl ocks the i path of_ the
phot oel ect ri ccamPechetect adidndi tiralinbPasreqn eﬂﬁ?%@? Pyithe o

functi on. At a osition ast the foreign natter otoelectrlc
switch 52 %ﬁXrﬁ?ﬁQ Qﬁl§nd%?5§n$ﬁngh%ra%?fﬁﬁ?%ﬁP §hance

phot oel ectri Cdgl\c/\g.rgg r1]:h5e2u1|>v§a19(§1 %?:eéjov?ﬁ/v?&& }ﬁo@e}nepﬁé of f)Eﬁ“é M ipper beam,

and the detection of the lower end of the container by the

lower end detecting sensor.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of a spreader for multistage
container stacking concerned with an.embodiment of the
present invention:

Fig. 2 is a horizontal sectional view taken along
line II-II of Fig. 1;

Fig. 3 is a side view as seen along line III-III
of Fig. 2;

Fig. 4 is a front view as seen along line IV-IV
of Fig. 2; |

Fig. 5 is a side view of the container spreader
at rest;

Fig. 6 is a side view of the spreader when hoisting
a container;

Fig. 7 is a block diagram of a structural example
of a registration control unit for a flipper beam;

Fig. 8 is a flow chart for the outline of container
handling work by the spreader;

Fig. 9 is a front view of a container handling state

of a crane using a spreader for multistage container




matter 53. Thus, during a handling operation for the container 50,
the corner flipper 8 may not be aligned with and fixed to the container

| ower corner fitting 50b. This may require that the handling work be
interrupted, and inspection and correction of abnormalities be perforned.
Even when the photoelectric swwtch 52 detects the |ower end of the
container at the normal position, a change cannot be avoided in the

di stance L2 traveled until the stoppage of the descent of the flipper beam
7. Thi s makesStaekimpgrgangarnes withentd oy ephedireek ofi fhopnassrtt he

center of the, side surface opening of the container |ower corner fitting
50b. B EIRhgl e reflection type |ight projector/receiver 52¢ is

‘et lection of 1ight atd- 18 ihe pereglRiPer il ik kBbARFE MRS
surface makes, Lhg,BLerong) 00BEALAOR £hr AR PIOLAR GGl iy [ ch 52¢

difficult. Forergn nmatter ering to surtace of the
contai ner al sgrprrehydes the operation of the photoelectric switch 52c.

Fig. 11 is a front view as seen along line XI-
XI of Fig. 10;

Fig. 12 is a sectional view taken along line XII-XII
of Fig. 11; and

Fig. 13 is a layout drawing of a conventional sensor

for detecting the lower end height of.a container.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in
detail with reference to its embodiments shown in the
accompanying drawings.

A spreader for multistage container stacking
concerned with an embodiment of the present invention is
shown in Figs. 1to 6. Fig. lisasideviewof the container
spreader concerned with this embodiment. Fig. 2 is a
horizontal sectional view taken along line II-II of Fig.
1. Fig. 3 is a side view as seen along line III-III of
Fig. 2. Fig. 4 is a front view as seen along line IV—
IV of Fig. 2. Fig. 5 is a side view of the container
spreader at rest. Fig. 6 is a side view of the spreader

when hoisting a container.
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Furthernore, the hydraulic hose and the electric

cabl e

conqecteﬁ fromthe spreader 1 to the flipper beam 7 wear ow ng to repeated

unwi ndi ng and wi ndi ng. \Wen they
cont ai ner during

they nmay be damaged. SUMVARY OF THE | NVENTI ON

The present

above-descri bed problens with earlier technologies. Its object is to

I nvention has been acconplished in the 1light of the

are rubbed agai nst the end surface of the
t he upward or downward novenent of the flipper beam 7,

perform the accurat e Thdet epboddmentt e bowed endtbe eherevanbioeedby t he

conventional container spreader. The same parts as in the
earlier technologies are assigned the same numerals or
symbols, and overlapping explanations are omitted.

Fig. 1 shows the state of a corner flipper 8 being
set at a height at which it isl used as a guide for a
lower—-stage container 50'.

As shown in Fig. 1, a rotary encoder 23 linked to
drums 10 is provided on an end beam 5.

The rotary encoder 23 is used to detect the number
of revolutions of the drums 10, and detect the length of
wires 14 paid out of the drums 10 on the basis of the
detected number of revolutions. of the drums 10.

Between the front side of the end surface of the
end beam 5 and the front side of the flipper beam 7, a
folding link arm 24 is connected..

The folding link arm 24 is constructed by turnably

connecting an upper arm piece 24a and a lower arm piece

24b together by a shaft 24c, and connecting the other end

of the upper arm piece 24a and the other end of the lower
arm piece 24b to the end beam 5 side and the flipper beam
7 side, respectively, by the shafts 24¢ so as to be turnable
along the end surface of the end beam 5.

On the arm pieces 24a, 24b of the folding link arm
24, a hydraulic hose and an electric cable (collectively
designated as 25) for driving are supported and led from

the spreader 1 side to the flipper beam 7.
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phot oel ectric switch, enable easy and accurate control for aligning the
corner flipper with the container lower corner fitting in the height
direction, and prevent danage to the hydraulic hose-electric cable
connection line between the spreader and the flipper beam A first
aspect of the invention for attaining the above object is a spreader for
mul ti stage container stacking, which conprises a flipper beam having a
pair of. corner flippers upwardly and downwardly novable al ong the end
surface of an end be&imeowWirhegsperathks hydmaniglcehose/elghtraadcaleie wires
pai d out- froma pair of druns on the end beam guided vertically,

downwar dl y aI8ﬁg°@¢ﬁh¢nﬁﬂﬁﬁﬁﬂ?r'én@%d{ﬁhQIﬂél@ﬁGrbgaﬁ$'bﬁé ppaftad ime ends

thereof to positions _straddling the center of gravity of the cross
9 the drawing.

The flipper beam 7 and corner flippers 8 are
provided with two sets of photoelectric switches 26 so that
light is transmitted obliquely in a horizontal plane at
the four corners of a container 50 as shown in Figs. 2 to
4.

Each photoelectric switch 26 comprises a light
projector 26a and a light receiver 26b. The light
projector 26a and lighf receiver 26b are attached,
opposite each other in a light-transmissible manner, at
a slightly lower level than a flipper lock pin
mounting/removing device 9, with one of them being
supported in the flipper beam 7 and the other being
supported on the outer surface in the container length
direction of the corner flipper 8 opposed to the side
surface of the container.

The light projector 26a or light receiver 26b
provided on the outer surface of the corner flipper 8 is
provided with a waterproof cover 27 as shown in Fig. 4.

As illustrated in Fig. 7, an upper/lower position
registration control unit 30 for the flipper beam 7 is
provided in the instant embodiment.

The registration control unit 30 is composed of
an upward/downward movement amount detecting/monitoring

element 31, a descent control element 32, a correction
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sections,of the flipper beamand the corner flipper to support the flipper
beamy a flipper lock pin nounting/renoving device provided on the vertical
side surface of the corner flipper, the flipper lock pin

mount i ng/ renovi ng device having a lock pin insertible into and renovable
froma side surface opening of the spreader or a |lower corner fitting of a
container; a rotary encoder provided in association with the druns for

and a | over cHiehRbEe: PR BLRE oS S SRR San THE 7 FPRREF L RARTE
detecting the hg ,contai ner with a | ayout in which its |ight
IS transnitteaégg?équegﬁﬁ%ﬁEag4horlzontal pl ane besi de each of the | ower

corners of the cont ghpper, ward/ ownﬁa%ﬁpr@egéHECE 8fnthe invention for
attaining the above obje e spreade tlstage cont ai ner

st acki ng accoaéteetiﬁgmen&tb&&nasgq@ﬁentnsmhﬁasaeﬂelﬁﬂfw@fdwddmﬁlml ed.to
shafts between the end beam and the flipper beamso as to be fol dable

along the endmsuehent ahothe efdthdeippnd tedwy dr baked dose siRmadn
el ectric cable are held
received from the rotary encoder 23 tomonitor its descent.

The descent control element 32 controls the
unwinding of the drums 10 via a drum driving motor 12 so
that the flipper beam 7 descends at arelatively highspeed.

The correction distance calculation element 33
obtains a correction distance ovér which the flipper beam
7 should ascend after stopping descent, on the basis of
signals from the photoelectric switch 26 and the
upward/downward movement amount detecting/monitoring
element 31.

The correction ascent control element 34 controls
the hoisting by the drums 10 via the drum driving motor
12 so that the flipper beam 7 ascends.at a creep speed after
its descent stops.

The registration control element 30, as an example,
controls the descent of the flipper beam 7 at a moving speed
of about 500 mm/sec and its correction ascent at a moving
speed of about 50 mm/sec.

The other parts of the spreader 1 may be of the
same structure as in the conventional spreader illustrated
in Figs. 10 to 12.

The spreader for multistage container stacking of
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on the link armfor connection between the end beamand the flipper beam
A bbird-aspect of the invention for attaining the above object is the
spreader for nultistage container stacking according to the first or
second aspect, further including a control unit which dowwardly noves the
flipper beam while detecting the anount of downward

10 novenment of the flipper beamby the rotary encoder; detects

t he height of the |ower end of the container the, | ower .end .detecting
Sonsor Lo st oBPF HR e AR IERB L ke pred Ehise ST R g st Sabper  Beam

Thereby o ragre e EREST O RIad tetnanc ohey BrLpattty SREIETHE o e
surface openi ng-QfqLREeCADEA BRE FOYE A Oefiddd dd'Gig. s:

To start handling work for a container, corner
flipbers 8 ére retracted at a retraction height as shown
ianig. 5. In this state, a flipper lockpin 9a is detached
from an upper opening 5a of an end beam 5. The drums 10
are driven for unwinding, and the flipper lock pin 9a of
the corner flipper 8 is coupled to a lower opening 5b of
the end beam 5 to set the corner flipper 8 at an ordinary
height for use as shown in Fig. 6 (Step S1).

Then, the spreader 1 in the state shown in Fig.
6 is moved downwardly above the container 50 to be hoisted,
and fitted and landed on the container 50 by the guide of
the corner flipper 8 (Step S2).

Subsequently, a twist lock pin 6 is joined to an
upper surface hole of an upper corner fitting 50a of the
container 50, whereafter the spreader 1 is hoisted and
carried (Step S3).

If the container 50 carried is subjected to
multistage stacking 6n other container 50’ (Step $S4), the
flipper lock pin %a is removed from the lower opening 5b
of the spreader 1 (S5tep S5) during carriage of the container
50. Also, a swing adjusting cylinder 21 is driven for
expansion, thereby swinging the flipper beam 7 s.o as to
become apart slightly from the container end (Step S6).

The flipper beam 7 is lowered at an unwinding speed of about

17




in the height direction. A fourth aspect of the invention for
att-aining the above object is the spreader for nultistage container.
stacking according to the first or second aspect, further including a
control unit which dowmwardly noves the flipper beamwhile detecting -and
nonitoring the amount of novenent of the flipper beanby the rotary
encoder; detects the height of the I ower end of the container by the | ower
end detectlng sensor, to descent of the flipper beam and starts
the creep- speedl a%%éﬁ?coisFﬁB P! pper bean1 and stops the creep-speed

ond | det ect Pﬁgf CenoobonBranes v SRS BB pRe VPR TERR G e Re " 1 O
cont ai ner, §PH1LERLR BELA0T! PRohoBk A" utbbhed ] erol AL EOHY | 01 O

t he side surf opentng © cont ar ne [ corner

hei ght direct fQP?,h%n matteﬁaéhéwne%eaae Qhat he-FRest kpR éé}{tﬁﬂeﬁ:‘ ning the

above object Is spreader for nultistage contai ner stacking according
to the third gy fourth aspect, in which the height of the container to be
hoi sted by the spreader
Then, a photoelectric switch 26 housed in the
descending flipper beam 7 acts at a position beyond the
lower end of the container 50, whereupon the descent of
the flipper beam 7 is automatically stopped (Step S8).
At this time, the photoelectric switch 26 deteéts
its passage beside the lower end of the container 50 because
oflighttransmittedhorizontallyintheobliquedirecthx1
below the lower corner fitting 50b of the container 50.
The lower surface portion of the lower corner
fitting 50b, the position of detection by the
photoelectric switch 26, is the site where load is
transmitted. Thus, foreign matter 53 deposits there less
frequently, and it suffices for the single photoelectric
switch 26 on one side to detect the lower end of the
container 50 at the normal position and become active.
Hence, the delay in the actuation of the photoelectric
switch 26 due to deposition of foreign matter 53 markedly
decreases, and the efficiency of container handling
operation increases.
At the position where the descent of the flipper
beamf?automaticallystops,morebver,theupward/downward

movement amount detecting/monitoring element 31 of the
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11

rotary encoder of an ascendi ng or descendi ng di stance
downwar d noverment of the flipper beam

can be detected individually based on the detection by the

of the container by the |ower end detecting sensor.
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a side view of a spreader

for nmultistage

pr esent

i nventi on;

during the upward or
and the detection of the | ower end

BRI EF

cont ai ner stacking concerned wi th an enbodi nent of the
hor zontal sectional, vi.ew taken

along |ine IFegisEragign ‘?Longm% unlt,:,3é) oWR INFi- i SRLENISEST al ong

line I1l.-

the moving distance. Based on this moving distance, the
altitudinal size of the container 50 supported by the
spreader 1 is automatically determined, and stored in the
computer.
Simultaneously, the correction ascending distance

calculation element 33 calculates a correction distance
in the upward direction from the stopping position. The
correction ascent control element 34 upwardly moves the
flipper beam 7 at an ascending speed of about 50 mm/sec
(Step S9). Also, the driving of the swing adjusting
cylinder 21 for contraction returns the flipper beam 7 to
a position at which the flipper beam 7 contacts the end
surface of the container 50 (Step S10). As a result, the
flipper lock pin %a is regiétered.with the center of the
side surface opening of the lower corner fitting 50b of
the container 50.

- At this time, the correctiondistance is determined
as the distance L, from the lower end of the container 50
to the position at which the descent of the flipper beam
7 actually stops. This distance 1L, is obtained as the
difference between the moving distance and the height of
the container 50 that has been determined by the
upward/downward movement amount detecting/monitoring
element 31.

That is, if the distance L, traveled until the

descent of the flipper beam 7 actually stops changes, this
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of Fig. 2, Fig. 4is afront view as seen along line IV-1V of Fig.
2, . . Fig. 5is a side view of the container spreader at rest;

Fig. 6 is a side view of the spreader when hoisting a container;

Fig. 7 is a block diagramof a structural exanple of a registration
control unit for a flipper beam Fig. 8is a flowchart for the
outline of container handling work by the spreader; Fig. 9is a

front view of a container. handling state of a ¢rane using a spregder for
nul ti st age cdangferis calculated as the correction djstance. Bas

on this distance L,, creep-speed correction ascent is
performed.

With this correction ascent control, the actual
moving distance of the flipper beam 7 detected by the
upward/downward movement amount detecting/monitoring
element 31 can be fed back for control.

Thus, the accuracy of registration in the height
direction between the flipper lock pin 9a on the flipper
beam 7 and the center of the side surface opening of the
container lower corner fitting 50b is marvelously
increased, and the effect of smoothing automatic
registration is obtained.

The above-described registration by the
registration control unit 30 may be performed by a method
which monitors the moving state by the upward/downward
movement amount detecting/monitoring element 31 and the
correction ascending distance calculation element 33,
lowers the flipper beam 7 at a high speed of about 500 mm/sec
by the descent control element 32, stops the lowering of
the flipper beam 7 based on a container lower end detection
signal from the photoelectric switch 26, starts the ascent
of the flipper beam 7 at a creep speed of about 50 mm/sec
by the correction ascent control element 34, and stops the
ascent of the flipper beam 7 based on an OFF signal issued
when the photoelectric switches 26 on both sides of the

flipper beam 7 detect the container lower end. Thismethod

.20




st acki ng_concerned wi th anot her enbodi ment of the present invention;

Fig., 10 s a perspective view of the left half of a conventional spreader
for nultistage container stacking; Fig. 11 is a front view as seen
along line XI- Xl of Fig. 10; Fig. 12 is a sectional view aken
along line XII-XIl of Fig. 11; and Fig. 13 is a |layout draw ng of
a conventional sensor for detecting the |ower end height of a container.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS . The present

i nvention wil3lsRPeanbesdheaxact regiatraiion PéfEhentliRReY tlock

Crodi 1ot s ShENLL 10 P BCCOIPENN DG S, e eppaedERE ! Lo
e on L ARG BTt i G bghITHER 20 kRl Bl
direction.

When registration is completed, the flipper lock
pin 9a is coupled to the container lower corner fitting
50b (Step S11). The spreader 1 is lowered above other
container 50’ for stacking, to land the container by the
guide of the corner flipper 8 (Step S12).

Then, the flipper lock pin 9a is detached from the
container lower corner fitting 50b (Step S13), raised to
the height of the lower opening 5b of the spreader 1 (Step
S14), and inserted into the lower opening 5b for coupling
(Step S15). The twist lock pin 6 is released from the
container upper corner fitting 50a (Step S16), and only
the spreader 1 is hoisted (Step S17) for movement to the
next position of container handling. Then, a similar
container handling task can be repeated (Step S18).

If mﬁltistage stacking is not performed (Step S4),
the flipper beam 7 can be left to remain in the state
illustrated in Fig. 6. With this state maintained, the
task of hoisting and carrying the container 50 and lowering
it onto the ground or the chassis of a trailer or the like
can be repeated (Steps S19 to S21).

During the hoisting/lowering and
detachment/reattachment of the flipper beam 7

accompanying the handling of a container for multistage
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hori zont al sectional view taken along line Il-1l1 of Fig. 1. Fig. 3is a

side view as seen along line Ill-111 of Fig. 2. Fig. 4 is a front view as
seen along line IV- [V of Fig. 2. Fig. 5is a side view of the container
spreader at rest. Fig. 6 is a side view.of the spreader when hoisting a
cont ai ner . 13 Thi s

enbodi nent is based on the aforenentioned conventional container spreader.
The same parts as in the earlier technol ogi es are assigned. the sane

numeral's or SYABBIRY, dte SWeEMEdicnBoERpRARGET bRk e SrPPiBgtion
L oot A0S State il 8. SEIREL T IRST B DA 9 g LA 2
folding link arm 24 and held there in a foldedmanner. Thus,
the wear of the hydraulic hose-electric cable combination
25 due to unwinding or winding, and its damage associated
with rubs against the container end surface are prevented
reliably.

Fig. 9 shows a spreader for multistage container
stacking concerned with another embodiment of the present
invention.

In this embodiment, a container spreader 1 of the
aforementioned constitution is applied onto a moving
trolley 36 for a gantry crane 35 straddling stacked .
containers stored in a stacked container storage yard.

Containers 50 are constant in width (8 feet) but
different in length and height.

The height of the container in general use is, say,
8 feet, 8.5 feet, 9 feet or 9.5 feet.

In the storage of containers in the container yard,
information on the height dimension of containers by
address and sfack stage has not been correctly managed.
Thus, stacking work for containers 50 by a container crane
in the yard has been performed on the assumption that the
maximum number of stages of containers 50 of the maximum
height dimension 9.5 feet have been stacked, as indicated
by a dashed line 50” in Fig. 9. On this assumption, the

required height h; for container hoisting during
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As shown_in Fig. 1, a rotary encoder 23 linked to druns 10 is provided on
an end beam 5. ' The rotary encoder 23 is used to detect the nunber

of revolutions of the druns 10, and detect the length of wres 14 paid out
of the drunms 10 on the basis of the detected nunber, of revolutions of the

drunms 10. Between the front side of the end surface of the end
beam 5 and the front side of the flipper beam7, a folding link arm24 is
connect ed. . ] The folding link arm24 is constructed by turnably
connecti ng anh@ppapPnhpi GheckaduplafheacrriRingr RpeeEBre2dsrt bditther by a -

shaft 24c, ang conpecting the other end.. . of the | r arngﬂie e 24a and
the other endP®FPtKEPFohr C2EF¥h PrecRtaAIRG Qe i and the

flipper beam (:7n,§ic.111;e1 rrespectively, by the shafts 24c so as to be turnable
al ong the end Q0FF4E8T3t the end beam 5. On the arm pi eces 24a, 24b

?j: e folding 1ink agmy 24y g dldaidd eoheasndld 30 RIPEAS IS GNP
y designhated as 25) tor driving are supported” an ed from
the spreader feshHe 49mbASibhi PPEin®P@MRd, therefore, container
handlingmay have to be repeated with the carried container
detouring to an excess altitude.

According tb the container spreader 1 of the
instant embodiment, whenever the container 50 to be
stacked is hoisted, the flipper beam 7 is lowered to the
container lower end detection height, whereby the
individual container height can be detected. This
information on the container height can be recorded into

. the computer for management of the container yard.

In handling a container which is not to be stacked,
it suffices to carry out the procedure of vertically
reciprocating the flipper beam 7 to a height, at which the
photoelectric switch 26 acts, during carriage of the
container. This makes it possible to detect the
individual container height and record this information
on the container height into the computer for management.

Hence, each time container handling is performed,
information on the total height of thé maximum number of
stages stacked in the entirewidthdirection of the storage
site, as well as information on the individual container
height, by storage address in the yard can be retrieved

from the managing computer, and supplied to the container
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The wiring for the hydraulic hose/electric cable

on ‘t he sf)reader 1 and the flipper beam7 is omtted in the draw ng.

The flipper beam 7 and corner flippers 8 are
phot oel ectric switches 26so that light is transmtted obliquely in a

the four corners of a container 50 as shown in Figs.
Each photoelectric switch 26 conprises a light projector

hori zont al-
4.

to

pl ane at

provided with two sets of

25

26a and a light receiver 26b. The light projector 26a and |ight receiver

26b are attac@he Ipposite each other in a Iight transnissible manner ,
a slightly |Iower |evel than a fli
with one of them bei

% stacking apl?resh sta e of con ainers or
withdrawing containers in the container yard, therefore,
the spreader 1 is moved at a reasonable height of container
hoisting for each container handling work. This work is
performed based on information on the total height of the
maximum number of stages stacked in the entire width
direction of the storage site, the information retrieved
from the managing computer. This gives the effect that
highly efficient container handling can be done in minimum
carriage cycle time.

As described concretely above based on . the
embodiments, the spreader for multistage container
stacking related to the first aspect of the invention
comprises a flipper beam having a pair of corner flippers
upwardly and downwardly movable along the end surface of
an end beam of the spreader; a couple of right and left
wires paid out from a pair of drums on the end beam, guided
vertically downwardly along the opposite ends of the end
beam, and tied at the ends thereof to positions straddling
the center of gravity of the cross sections of the flipper
beam and the corner flipper to support the flipper beam;
a flipper lock pin mounting/removing device provided on
the vertical side surface of the corner flipper, the
flipper lock pin mounting/removing device having a lock
pin insertible into and removable from a side surface

opening of the spreader or a lower corner fitting of a

at

ock ti.ng/ renovi ng deV|ce 9,
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supported in the flipper beam 7 and the other being supported on the outer
surface 'in the container length direction of the corner flipper 8 opposed

to the side surface of the container. The |ight projector 26a or
| ight receiver 26b provided on the outer surface of the corner flipper 8
Is provided with a waterproof cover 27 as shown in Fig. 4. As

illustrated in Fig. 7, an upper/lower position registration control unit
30 for the flipper beam7 is provided in the instant enbodi ment.
The regi strat¢FETHRToR GRERIYEREOINPISFddet 1aR

novement anount detecting/ nmonitorin el enent 31, a descent., contral el ement
32 a corr ectfhf drums fo% g‘e)tect{nggthe amount o%5upwar§ or downwar%

movement of the flipper beam; and a lower end detecting
sensor provided on the flipper beam for detecting the lower
end of the container with a layout in which its light is
transmitted obliquely in a horizontal plane beside each
of the lower corners of the container. Thus, the descent
position of the lower corner fitting te which foreign
matter may minimally adhere can be detected reliably with
the lower end detecting sensor. Also, the precision of
registration between the flipper lock pin on the flipper.
beam and the center of the side surface opening of the
container lower corner fitting in the direction of height
can be marvelously increased. This gives the effect of
smoothing automatic registration. '

The spreader for multistage container stacking
related to the second aspect of the invention is the
spreader for multistage container stacking according to
the first aspect in which a foldable link arm is coupled
to shafts between the end beam and the flipper beam so as
to be foldable along the end surface of the end beam, and
a hydraulic hose and an electric cable are held on the lihk
arm for connection between the end beam and the flipper
beam. Thus, during the hoisting/lowering and
detachment/reattachment of the flipper beam, the
hydraulic hose and the electric cable are held on the link

arm in a folded manner. This gives the effect of
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di stance calcul ation el ement 33, and a correction ascent control element
34.* . The upwar d/ downward novenent anount detecting/ nonitoring

el enent 31 finds the upward/ downward novenent anount of the flipper beam 7
based on a signal received fromthe rotary encoder 23 to nonitor its

descent . The descent control elenment 32 controls the wunw nding of
the druns 10 via a drumdriving notor 12 so that the flipper beam?7
descends at a relativel yhigh speed. The correction distance

cal cul ati on adzefeent3sy e dvesr o tdihediydreuliist inse engr edRicEr iche
flipper .beam 7 should ascend after stopping descent, on _the basis of
signal s from&3elphAsbiteedy dagapge Fued oukdbshaIa iPRkURFFVRRELS -movenment

anount detecting/nmonitorin n_ascent

control el ement 34 C'B}ﬁ?r%Pgeag%gnﬁ‘gf:s%%%ﬁiﬁg/a?%ec‘g}fﬁﬁ%eﬁ% M drum

V00 T O S8l LiESAREE JEPEL L ARE60R A chrarspRagpend o e

exanpl e,  congd,obd  thederresheainklestAi PRy RRYPn! 8 tHY g stpeed
or second aspect, further including a control.unit which
downwardly moves the flipper beam while detecting the
amount of downward movement of the flipper beam by the
rotary encoder; detects the height of the lower end of the
container by the lower end detecting sensor to stop the
descent of the flipper beam; and lifts the flipper beam
at a creep speed in accordance with a correction amount -
calculated, thereby to register the lock pin with the
central position of the side surface opening of the -
container lower corner fitting in the height direction.
Thus, even if the flipper beam is lowered at a high speed
to bring the position of detection by the lower end
detecting sensor excessively downwards, - accurate
registration in the height direction can be performed
using the calculated correction wvalue.

The spreader for multistage container stacking
related to the féurth aspect of the invention is the
spreader for multistage container stacking according to
the first'or second aspect, further including a control
unit which downwardly moves the flipper beam while
detecting and monitoring the amount of movement of the

flipper beam by the rotary encoder; detects the height of
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of about 500 mm sec and its correction ascent at a novi ng speed of about

50 nnisec The other parts of the spreader 1 may be of the sane
structure as in the conventional spreader illustrated in Figs. 10 to 12.
The spreader for nultistage container stacking of

16 the instant enbodi nent having the foregoing constitution
does contai ner handling mnrk in the followi ng manner in accordance with
the flow chart glven as Fi To start _handlin mork for a

cont ai ner, correAoOWer Eﬁér%f éihfr goptpiperdey fthey lpwer 224 e URGdMI as shown
oS LS Sl e 1L hpeer | ook e PRLS, SLACEth Juginan upper
the creep-speed ascent of the flipper beam; and stops the
creep-speed ascent of the flipper beam in response to a
signal produced when the lower end detecting sensor
detects the height of the lower end of the container,
thereby registering the lock pin with the central position
of the side surface opening of the container lower corner
fitting in the height direction. Thus, evenif the flipper
beam is lowered at a high speed to bring the position of
detection by the lower end detecting sensor excessively
downwards, accurate registration in the height direction
can be performed by detection with the lower end detecting
sensor.

The spreader for multistage container stacking
related to the fifth aspect of the invention is the spreader
for multistage container stacking according to the third
or fourth aspect, in which the height of the container to
be hpisted by the spreader can be detected individually
based on the detectionby the rotary encoder of an ascending
or descending diétance during the upward or downward
movement of the flipper beam, and the detection of the lower
end of the container by the lower end detecting sensor.
Thus, the individual container height can be detected.
This information on the container height can be récorded
into the managing computer in the container yard. Hence,

the spreader is moved at a reasonable height of container
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are driven for unw nding, and the flipper lock pin 9a of the corner
flipper *8 is coupled to a | ower opening 5b of the end beam5 to set the
corner flipper 8 at an ordinary height for use as shown in Fig. 6 (Step
S1). Then, the spreader 1 in the state showmn in Fig. 6 is noved
downwar dl y above the container 50 to be hoisted, and fitted and | anded on
the container 50 by the guide of the corner flipper 8 (Step S2).
Subsequently, a twist lock pin 6_is joined to an wupper surface hole of an
upper corner Boi#tiRg 50 DA tfﬁé‘Jl(’SonFH?n@?fSQt Wi‘érk@aﬁbé:ra ined dhadader 1 is

hoi st ed -and carr ed (Step t he cont ai er 50 C.arrled IS
Cubi ectod to LRI LY s EREko A e b hABRLLBRCATRS FHSLGAR | pe

flipper Iock 9a V. romthe | ower openi ng 5b of t he spreader 1
(Step S5) dur ]C%?é %%cg{%fgﬁf‘u% container 50. Also, a sw ng adj usting

cylinder 21 is dr| vepnht oL épgﬂ éﬂ@lor,ﬁ]r&?£§qyeé’{“d@éé}.gxﬁé§? per beam 7
so as to becone apart s tIy romt e cont al ner The
f1ipper beamEeféréﬂa@r@&ath@%%fﬂmgeﬁ&ﬁ%&{tsab%t is to be
understood that various changes and modifications may be
made without departing from the spirit and scope of the
invention. All such modifications as would be obvious to

one skilled in the art are intended to be included within

the scope of the following claims.
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17 500 msec (Step S7). Lowering by this method
prevents the descent of the flipper beam 7 from being inpeded, for
exanﬂll“l“ﬁ“llmqnmﬂnmatter adhering to the end surface of the container
otoelectric switch 26 housed in the descending
flippef beam 7 acts at a position beyond the Iower end of the container
50, whereupon the descent of the flipper beam7 is automatically stopped
(Step S8). At this tinme, the photoelectric switch 26 detects its

passage besi de:ARE | ower end of the contai ner 50 because of |ight
transm t.t ed rlzont in,th | ower corner

bl d
fitting 50b of*the c nfé?ﬁ%g %ngr m@f&s%iglt%é’% aJerﬁ a%téa‘%ﬁ]rli‘(?on of the

| ower corner comprising:

a flipper beam having a pair of corner flippers
upwardly and downwardly movable along the end surface of
an end beam of the spreader;

a couple of right and left wires paid out from a
pair of drums on the end beam, guided vertically downwardly
along the opposite ends of the end beam, and tied at the
ends thereof to positions straddling the center of gravity
of the cross sections of the flipper beam and the corner
flipper to support the flipper beam; -

a flipper lock pin mounting/removing device
provided on the vertical side surface of the corner flipper,
said flipper lock pin mounting/removing device having a
lock pin insertible into and removable from a side surface
opening of the spreader or a lower corner fitting of a
container;

a rotary encoder provided in association with said
drums for detecting the amount of upward or downward
movement of the flipper beam; and

a lower end detecting sensor provided on the
flipper beam for detecting the lower end of the container
with a layout in which its light is transmitted obliquely
in a horizontal plane beside each of the lower corners of

the container.

2. The spreader for multistage container stacking of
This Sheet Has B
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flttlng_EQb——%—he—pegr-t—rcm"of detection by the photoelectric swtch 26, is
t he* S|te whe ansmtted Thus, foreign matter 53 deposits there
| ess m‘m i@j’ﬂ“ uffices for the single photoelectric switch 26
on one SI sthe | ower end of the container 50 at the nornal
position and becone acti ve. Hence, the delay in the actuation of the

phot oel ectric switch 26 due to deposition of foreign matter 53 markedly

decreases, and_ the efficiency of container handlin Qper.ation increases.
At the posit |%¥1a¥f3ﬁe]r'e Whed edds Gehinkf a¥ e § ICPHBéﬁd R athet teati PG HgerRal | y

Stops. moreover, 115, 400aL doaiard. TRNSITENT, ARYN Cpkes] L Ngiont tor ng

el emrent 31 of | Istration

control unit 30, SHOWL ¥ ded0 £t if@HY BEER, and a hydraulic hose and

an electric cable are held on said link arm for connection
between the end beam and the flipper beam.

3. The spreader for multistage container stacking of
claim 1 or 2, further including a control unit which
downwardly moves the flipper beam while detecting the
amount of downward movement of the flipper beam by the
rotary encoder; detects the height of the lower end of the
"container by the lower end detecting sensor to stop the
descent of the flipper beam; and lifts the flipper beam
at a creep speed in accordance with a correction amount
calculated, thereby to register the lock pin with the
~central position of the side surface opening of the
container lower corner fitting in the height direction.
4. The spreader for multistage container stacking of
claim 1 or 2, further including a control unit which
downwardly moves the flipper beam while detecting and
monitoring the amount of movement of the flipper beam by
the rotary encoder; detects the height of the lower end
of the container by the lower end detecting sensor to stop
the descent of the flipper beam, and starts the creep-
speed ascent of the flipper beam; and stops the creep-
speed ascent of the flipper beam in response to a signal
produced when the lower end detecting sensor detects the

height of the lower end of the container, thereby

—_— .
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t he novi ng dista on this noving distance, the altitudinal size
of 1he rted by the spreader 1 is automatically

det er ni (rimmfamm W’i the computer. Si nul t aneousl y, the
correcti on ascendsn ance cal cul ation elenent 33 calculates a
correction distance in the upward direction fromthe stopping position.
The <correction ascent control elenent 34 upwardly noves the flipper beam
7 at an ascendi ng speed of about 50 mm'sec (Step S9). Also, the_ driving of
the swing adjuaggtistering thgetook rigy we&htt%ﬁe@ﬁrﬁétn@ﬁsti% g% ithSer beam 7
to a pesition at which the flnrdzgg beam 7 contacts the end i%rface of the
cont ai ner 50 s(@eeﬁuéftﬁ?e oREDS the epRtainepJowercarneh ftdLting :

regi stered vvlth ce r af t S|de surface opening of -the | ower corner
fitting 50b of* hceolr#a ﬁ%):qacg: At this tine, the correctlon

gi)?\% :lmrigrl : dset gr[nhgﬂgeos %ég?%g?f%@ﬁﬁﬁlhls%égéggéﬁ?ﬁé t he ﬁ‘&rgg!ar beam 7
actual |y stoRs.ailDiss o 9t aRserk2ni 8hoPLE Mo & 1 container to be
hoisted by the spreader can be detected individually based
on the detection by the rotary encoder of an ascending or
descending distance during the upward or downward movement

of the flipper beam, and the detection of the lower end

of the container by the lower end detecting sensor.

—_—

T ———
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dlfference bet ween the novi ng distance and the height of the container 50
that has’'been deternined by the upward/ downward novenent anount

det ecti ng/ noni tori ng el enent . 31. That is, if the distance L2
travel ed until the descent of the flipper beam 7 actually stops changes,
this 19 change is cal cul ated as
the correction distance. Based on this distance L2, creep-speed correction
ascent is perforned. Wth this correction ascent control, the
actual novi nBB8TBRGRce of the flipper beam 7 detected by the

back for concrol o SPRERER FRRC AL I TARE FONIRRUEEL SRR IRE R e h
A spreader for multistage container stacking comprising
a flipper beam having a pair of corner flippers upwardly
and downwardly movable along the end surface of an end beam
of the spreader; a couple of right and left wires paid out
from a pair of drums on the end beam, guided vertically
downwardly along the opposite ends of the end beam, and
tied at the ends thereof to positions straddling the center
of gravity of the cross sections of the flipper beam and
the corner flipper to support . the flipper beam; a flipper
lockpinnmunting/removingdeviceprovidedonthevertical
side.surface of the corner flipper, the flipper lock pin
mounting/removing device having a lock pin insertible into
and removable from a side sﬁrface opening of the spreader
or a lower cofne_r fitting of a container; a rotary encoder
provided in association with the drums for detecting the
amount of upward or downward movement of the flipper. beam;
and a lower end detecting sensor provided on the flipper
beam for detecting the lower end of the container with a
layout in which its light is transmitted obliquely in a
horizontal plane beside each of the lowef corners of the

container.

FIGURE 1
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direction between the flipper lock pin 9a on the flipper beam7 and the
center’ of the side surface opening of the container |ower corner fitting
50b is marvelously increased, and the effect of snpothing automatic
‘regi stration is obtained. The above-described registration by the
registration control unit 30 may be petyqQned by a nethod which nonitors
the noving state by the upward/ downwar novenment anount
detecting/nonitoring elenment 31 and the correction ascending di stance
cal cul ation elenent 33, lowers the flipper beam 7 at a high speed of about
500 M sec by the descent control ﬁ» ?2 stops the lowering of the
flipper beam 7 based on a contai ner moe d detection signal fromthe
photoel ectric switch 26, starts the ascent of the flipper beam7 at a
creep speed of about 50 mmisec by the correction ascent control el enent
34, and stops the ascent of the flipper beam 7 based o |
I ssued when the photoelectric switches 26 on Eﬁ@% ECWW@ gPRE%
beam 7 detect the container |ower end THJRﬂMTE je 14 FLIPPER BEAM
SUSPENDING WIRE

GUIDE SHEAVE 13 (\ .

|15 SUPPORT BASE

SHORT CYLINDRICAL18~J| 1 \& A&
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20 al so permts the exact registration of the flipper lock pin
9a with the center of the side surface opening of the |ower corner fitting
50b of the container 50 in the height direction. When registration
is conpleted, the flipper lock pin 9a is coupled to the container |ower
corner fitting 50b (Step SI1). The sggeﬁyer 1 is |lowered above ot her
container 50' for stacking, to land thé container by the guide of the
corner flipper 8 (Step S12). Then, the flipper lock pin 9a is
detached fromthe container |ower corner fitting 50b (Step S13), raised to
t he height of the | ower opening 5b of the spreader 1 (Step S14), and '
inserted into the | ower opening 5b for coupling (Step S15). The tw st |ock
pin 6 is released fromthe container upper corner fitting 50a (Step S16),
and only

FIG.2

| 7[50
50b




the spreader 1 is hoisted (Step S17) for novenent to the next position of
contai'nef handling. Then, a simlar container handling task can be
repeated (Step S18). If multistage stacking is not performed (Step
S4), the flipper beam7 can be left to remain in the state illustrated in
Fig. 6. Wth this state naintai ned, t@e/16ask of hoisting and carrying the
container 50 and lowering it onto the‘dground or the chassis of a trailer
or the like can be repeated (Steps S19 to S21). During the

hoi sting/l owering and detachnment/reattachnment of the flipper beam 7
acconpanyi ng the handling of a cont ri fory nul ti stage

21 stacki ng, the hydraulTc h8s&-%¥l ectric cabl e conbination

8b BRACKET

8d




25 is fixedly supported on the arm pi eces 24a, 24b of the

f ol di ngl I nkar n24andhel dt her ei naf ol dedmanner. Thus, the wear of the
“hydraul i c hose-electric cable conbination 25 due to unw nding or w nding,
and its damage associated wth rubs against the container end surface are
prevented reliably. Fig. 9 sho a spreader for nultistage

contai ner stacking concerned with another enbodi nent of the present

i nvention.. In this enbodi ment, a container spreader 1 of the

af orenenti oned constitution is appIiEdJoGo noving trolley 36 for a
gantry crane 35 straddling stacked oMt™ @ stored in a stacked
cont ai ner storage yard. Containers 50 are constant in wdth (8
feet) but different in |epngth and heyjght. The hei ght—of the
contai ner in general use ii Sﬁy, 8 et, 8.5 feet, 9 feet ¢rf 9.5 feet.
In the storage of contai neks$ | tﬂf corif ai ner yard, i Mftor maton on t he
‘hei ght di mensi on of contai pérs b addreéss and stack stage hads not been

correctly nmanaged. Tﬁugf’.@ﬁa {ng W0 rsSHP H cont ai ner

tk faor contai-ner
10 10 23

crane h‘i ) ~ -~ =]

9 | b “\\\-::-;ll (/ ) o = ’I |
— 4 H A by
260 A MN26a. 24 7 5 H)
90V bgd .20 <t s




in the yard has been perfornmed on the assunption that the maxi mnum nunber
~of stages of containers 50 of the nmaxi mum hei ght dinension 9.5 feet have
been stacked, as indicated by a dashed Iline 50" in Fig. 9. On this
assunption, the required height h[err] for container hoisting during

22 hori zontal carriage of %hz contai ner by a spreader 1 has
been kept to carry out stacking or w & 1@Qwal of the containers.

If a row of stacked containers 50 having a small height dinension is

i ncluded, therefore, container handling may have to be repeated with the

carried,container detouring to an excess altitude. According to
the container spreader 1 of the
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i nst ant enbodi nent

the fiipper beam7 is lowered to the
' whereby the

st acked,

switch 26 acts,
to detegt the

t he naxinun1nunber of

st or age

conput er,

,. whenever the

.container 50 to be

I n han
It suffices to carry out th
reci procating the flipper beam7 to a height,
during carriage of the

cont ai ner | ower

i ndi vi dual container height can be detected. This
‘on the container height can be recorded into
of the container yard.

cont ai ner. Thi

stacked i s hoi st ed,

end detection height,
i nformati on

t he conputer for nmanagenent

I'Bg a container which is not to be .
ocedure of vertically

at which the

phot oel ectric
s nmakes it possible

I ndi vi dual contalng:gBE?ht nd record this information on
the container height into the co L) nagemnent . Hence, each
time container handling is performed, information on the total height of

stages stacked in the entire widtl direction of the
, as well as informatf nt ai ner hei ght,
by storage address in the yard girDﬁgA&%fLﬂ§§Qﬁ%CK'ﬁﬁf/he managi ng

PPk he foptalner 23
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crane 35. In stacking a fresh stage of containers or wthdraw ng
~containers in the container yard, therefore, the spreader 1 is noved at a
‘reasonabl e hei ght of container hoisting for each container handling work.
This work is perforned based on information on the total height of the
maxi mum nunber of stages stacked in thesqptire width direction of the

storage site, the information retrieve romthe managi ng conputer. This
~gives the-effect that highly efficient container handling can be done i.n
m nimum carriage cycle tine. As descri bed concretely above based

on the .enbodi nents, the spreader p:{ Qlt' tage container stacking
related to the first aspect of thefidveh®i¥h conprises a flipper beam
having a pair of corner flippers

VIRTUAL HEIGHT OF
GANTRY - MULTISTAGE STACK
CONTAINER s OF &5 FEET CONTAIERS
CRANE 35 36 M 507
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upwardly and downwardly novabl e al ong the end surface of an end beam of
the spreader; a couple of right and left wres paid out froma pair of
"druns on the end beam guided vertically downwardly al ong the opposite
ends of the end beam and tied at the ends thereof to positions straddling
the center of gravity of the cross se@t/ths of the flipper beamand the

corner flipper to support the flipper beamp a flipper |lock pin

nount i ng/ renovi ng devi ce provided on the vertical side surface of the

corner flipper, the fli ral oc in irg enmoy i evi ce having a
| ock pi.n insertible i nﬁpﬁa.r abl w&% Ri dAR?Igce openi ng of the
' : 24

spreader or a |lower corner fitting of a

container; a rotary ? provi NG association with the drunms for
detecting the armuntptﬁg‘ %%érfi or R@pgvard
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rmverrent of the flipper beam and a |l ower end detecti ng sensor provided on
‘the fllpper beam for detecting the lower end of the container with a
layout in which its light is transnmtted obllquely in a horizontal plane
besi de each of the |lower corners of the container. Thus, the descent
position of the |ower corner fitting tgm ch foreign matter may mnimally
;adhere can be detected reliably with e 1ower end detecting sensor. Also,
-the precision of registration between the flipper Iock pin on the flipper
beam and the center of de fac of cont ai ner | ower
corner fitting in the (FhZcGo -hei 8%9% ZQRe mz-ousl y increased.
This gives the effect of sm)othl ng automatic registration. The
spreader for nultistage container stacking |7 8WINGeSURPRESS@R second aspect of
the invention is the SWINGARJUSTING mul ti st-age contai q 0& or di ng
to the first aspect in whi cCCYLINDER @hbl e 1 nk Eﬂﬂn is @%@g l.?@lﬁﬁgf

bet ween the end beam and the flipperl beam abl e al ong the

FLIPPER BEAM 7

TAPER GUIDE SURFACE 8a

end surface of the end beam hydy aul an_electric cable
are held on the link O\[0 , |__7l--
SUPPORT BASE 15~—{- 3T hif ;i 3 %
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T ] e
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arm f or “connection betmeen the end beam and the flipper beam Thus, durlng
t he h0|st|ngllomer|ng and detachment/reattachment of the flipper bean1 t he
hydraul ic hose and the electric cable are held on the link armin a fol ded
manner. This gives the effect of 25
preventing the wear of the hydrauI|C|ng and electric cable, and their
~damage due to rubs agai nst other parts. The spreader for nultistage
container stacking related to the third aspect of the invention is the
spreader for nultlstaze cont ai ner stackin accordléﬂ to the first or

‘second aspect, furt @I ufﬁ; gﬁrﬁ &'m downwar dl y noves the
e t

flipper beam while novenment of the

IL;pper 9ﬁﬁﬂh&¥Fﬁ&f%mﬁﬂmﬁ§y encoder; detects the hei ght of the |ower end of

LOWER END TO CENTER OF
SIDE SURFACE OPENING OF 50
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end detect
hei ght direg
The spreader forA spl’eadat(a)gfer mﬂtisaagee:bnmimc ktiacigng cempdising 4 fippbebdami(7) thaving a pair of

aspect of t
accordi ng tjo
whi ch dOV\/nWa dl
amount of n
hei ght of

Pt r end BARGCH RERORT | 4reicignMa8088¥%2nt of the
' ifts the flipper beam at |a creep speed in accordance

n anmount calculated, thereby to register the Jock pin with
ITENE‘I@F(THDTABSRACde surface openi ng of the container |owver

a high seed to bring the 03|t|on of detection by the Iovver
i ng ADEREOR ML LISTMaRLQINTARNER STACKING stration in the

ction can be perfor med using the cal cul ated correction val ue.

he | gt ifshets(8) waﬁcﬂi @ﬁdjabwﬁ%rdlﬁuhfolvﬁdléﬁl%ng QR end)Sirfk T Keh&%eam of
t R *rd rEactfer Oarc BROkR vsfn dded B9 ﬁr BPHltu'h%l the end
f E é.l pcﬁ)wnD %}r E'the c?s?tte'egﬁs emﬁg é ied at
tge ends thereof to posi0 Pions sta the Center of 01>§,v1ty &P'the cross sect1ons o e flipper
beam and the corner flipper to support the flipper beam, a flipper lock pin mounting/removing
* device (9) provided on the vertical side surface of the comner flipper, the flipper lock pin (9a)
mounting/removing device having a lock pin insertible into and removable from a side surface
opening of the spreader or a lower comer fitting of a container, a rotary encoder (23) provided
in association with the drums for detecting the amount of upward of downward movement of
the flipper beam (7), and a lower end detecting sensor (26) provided on the flipper beam for
detecting the lower end of the container with a layout in which its light is transmitted obhquely
in a horizontal plate bes1de each of the lower corners of the container.

Ul—h

jpve

Figure 1.
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3 o . _ 1S030-L 10
the Lower end of the container by the | ower end detecting sensor to stop

t he descent of.the flipper beam and starts the-cree mspeed~ascent‘{#w%+ﬁ%~m
flipper beam aRtSs3ithES WA BEENgep- speed ascent of ﬂ%ﬁ*ﬁr"i Ppert FEAR P

response to af si gn@lzppﬁmuced bhen the | ower end! Yétestatng | ' ParEor- [ Peskd s
t he hei ght of ‘tire—tower—ent—of +he contalner thef Ebyim(egi swegrhd theagshe-
pin with the central position '%@\surfapéfobenﬁwﬁﬁoﬁmgﬁe @hﬂ@gﬁbrn

Lg\é\/renrl (S:olr g\a/rercqfq;];;é ggh:,@n"ﬁmi'ml(mwi tion. ([THisybsesen idfpagdik. f.le moegd ....

the posjition of detection by the
| oner end detecting sensor ‘exétesBi ve

y downwar ds,;;acgunateareaist rEBEoN i n
the height direction can be perforned by detecttoﬂ “w-t-h-tHe~t-ower-—errd
detecting sensor. The spreader for nultistage container stacking

related to the fifth asngel. Phekntdi AN PiLhSel BOnYY AREF  stacking,

| comprising an upwardly and downwardly movable. flipper beam,
the improvement comprising:

a lower end detecting sensor pro&ided on the flipper

beam for aetecting a lower end of a container with a layout

in whiéh its detecting medium is transmitted obliquely in a

horizontal plane beside-a lower corner of the container,

2. A spreader for'multiétage container stacking,
‘comprising an upwardly and downwardly movable flippef beam,
the improvement comprising; | | |

a rotary encoder ﬁroﬁided on the flipper beam for
detecting the amount of upward or downward movement of the
flipper beam}

~ a lower end detecting sensor provided on the flipper

beam for detecting a lower end of a container, apd

é control unit which downwardly moves the flipper
beam while detecting the ampuht of downward movement of the
fifbber beam by the rotary encoder; detects the lower end of
the“contgiﬁer by the lower end detecting sensor to stop
descent of the flipper-beam; calculates as a corpection 
-amount the amount of downward movement of the flipper beam
detected by the rotary encoder during a period from

detection by the lower end detecting sensor until stoppage

of the fllpper beam; and lifts the flipper beam at a creep

ThlS Sheet Has Beex; Re
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for nultistage;écnféfner‘sratk‘hg according to the third or fourth aspect,

i n which the alner to be hoisted by the-spreader_can be
det ect®ed i nd| q wqgumﬂ the detection by the rqtidly SHIEDdAS BEEfN
ascending or genain s st-ance during the upward or domnmapmjmmgvenen1 '
of the flipper bean1 and the detection of the |ower end—of—the-contatre

by the | ower end detecting sensor. Thus30t he indi vi dual cont ai ner hei ght
can be detected. This information on the container height can be recorded

04 he TNagpEefo TR Ltadtddice SIER! ORE ¥BESectUiP anduife SPEREHSEY' S,

noved at a reas | € he al ner

hoi sting. As 5%81%0.1% eElfnSthlCiaﬁ‘?QF %@ahne%ﬁmtlsuqmyaewé%ﬁet

cont ai ner han I ng can done
direction.

3. A spreader for multistage container stacking,
compfising an upwardly and downwardly movable flipper beam,
the improvement comprising:
| a Yower end detecting sensor provided on the fllpper
beam for detectlng a lower end of a container; and
a control unit which downwardly moves the flipper
beam; detects the lower end of the container by the lower
end'detecting sensor to stop descent of the flipper bean,
and séarté creep-speed ascent of the flipper7beam; and stops
the flipper beam in résponse to a signal produced when the
lower end detecting sensor detects the lower end of the
container again, thereby positioning the flipper bean

N correctly in a height direction.

4, A spreéder for multistage containeffstacking,
comprising an upwardly and downwardly movable flipper beanm,
"'the improvement comprising:

a rqtary_éhcoder provided on the flipper beam for
detecting the amount of upward or downward movément of the
flipper beam; and | | |

a lower end detedting sensor provided on the fiipper

beam for detecting a lower end of a container,

' height ' i i '
' This SheetHasBeenRTlac whereby a height of the container to be hoisted by
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carriage cycle tine. While the invention has been described with

reference to the preferred enbodinents, it is to be uﬁ%grgénnd that

modi fi cati ons may be nade without IdiepartaTnHAS rBEaNtihe
spﬂmmﬂﬂﬂmmmm the invention. Al such nodifi cafl ons fH?LA‘ﬂEBﬂ d be
obvi'ou§ tb ®Bneéf skilled in the art are |g5ended t o be mttruded-w-thit-r—'t he

scope of the follow ng clains.

the spreader can be detected individually based on aﬁ
ascending or descending distance of'the flipper!beam
detected by the rotary encoder when the flipper beam is
moved upward or dounward and the lower end detecting sensor

detects the lower end of the container.

5, " The spreader for multistage container stacking of
claim 1,_2,.3‘or 4, further comprising:

a link arm provided foldably between an end beam
secured to the spreader and the upwardly and downwardly
movable flipber beam;. and

a hydraulic hosé and an electric cable held on the

link arm for connection between the ena beam and the

flipper bean.

—— e

This Sheet Has Been

I
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28 . ’ 29 1. A spreader for

mul ti stage container stacking, ¢ conpri $ing an upwardly and downwardly
novabl e fli pper beam the inprovenent conpri sing: at | east one
| ower end detecting sensor provided on the flipper beamfor detecting a
| ower end of a container with a layout in which its detecting nedi um
Is transmtted obliquely in a horizogyaﬁ)plane besi de a | ower corner of
the container. -2. A spreader for® nultistage container -stacking,
conprising an upwardly and downwardly novable flipper beam the
| nprovenent conprising: . a rotary encoder provided on the flipper
beam : ' '
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for detecti ng “THe amount—of upward or downward
beam

cant:rol  uhi t© whi ch dewmar dly noves the fl
t he amount of downward nmovenent of the fli
encoder detects the | ower end of &% cont
| ower end detecting sensor to stop descent

calculates as a correction anmount the anou

GE01302 2iss
nmovenent of the flipper

E?%R%! %B
| PR,

phCER 0y
p@?b? ypa’f """ g8 e[d ‘one
e

e MR e 5 F S

nt of downward nov

the flippeflAIMSheam detected by the rotary er

c Ve do iIRRLCEIPEe 7.

gEEETS Onsé he

°1II i pBﬁ-%‘*dbeaFﬂ paged .....
nt of

fromdetection by the at | east one | ower end
st oppage of the flipper beam

speed in accordance wth the <correction

detecting sensor until

and lifts the flipper beamat a creep
armount ,

t her eby

posi tioni nY.t heAf | | symesadenm dir ecmualtistagleei gbbnta:melrr eddtarking,

30 3. A

conprising an up%ﬁ?la daag#l) ??%%W‘ﬁ pp ng%am :f%er

| mprovenent co
provi ded

contai ner; and a control

nbeami nghe J.mprovemaptl comprimdngewer end detecting sensor
on the Lkl QQQEtb%@ hQwede teafd Ia&@céwrsmlofp@ovmed

unit which domwardlfl noves
flipper beam dePedthe tFbiPReE:r beaR diox ndeteptinrgen Iow

F ?Wé Qtf |®ast

one | ower end dgbfehiABrSaital al Qayoutsiiop whikidraiis ddtedtithg héDAGH

is transmitted obliquely in a horizontal plane beside

beam and starts
a lower corner of the container.
2. A spreader for multistage

container

stacking,

comprising an upwardly and downwardly movable flipper

beam, the improvement comprising:

a rotary encoder provided on the flipper beam

for detecting the
movement of the flipper beam;

amount of upward or downward

at least one lower end detecting sensor provided

on the flipper beam for detecting a lower end of a

container; and

a control unit which downwardly moves the

flipper beam while detecting the amount of downward

movement of the flipper beam by the rotary encoder;

detects the lower end of the container by the at

least one lower end detecting sensor to stop descent

of the flipper beam;

calculates as

a correction

amount the amount of downward movement of the flipper

beam detected by the rotary encoder during a period

from detection by the at

least one

lower end

detecting sensor until stoppage of the flipper beam;

and lifts the flipper beam at a creep speed in

accordance with the

correction

amount, thereby

positioning the flipper.beam correctly in a height

direction.
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créep-speed agceﬁt of the flipper beam and stops the flipper beamin

r esponse to astghral—preduced when the at | east one | ower end detecting

sensor d wer end of the container again, thereby

positi onjm',ﬂﬂwl’ileﬂmkam correctly in a height direction. 4. A
spreader s Ok cont ai ner st acki ng, conprising an upwardly
and downwardly novable flipper bea®® t he i nprovenent conpri sing: _

a rotary encoder provided on the flipper beam for detecting the anount

of upward Sr doywnwar d novenent of .the flipper
0

bea and . at
| east one Powerfend®REERIET ng soPur3Gtags °°Bﬁaﬂ\§rfl i RFEREm for
detecting a | oneompeisthgaan upsardliynand wewvmiardyhaigidblod £ hipment ai ner
to b hoi sted_b : d indi vidual l b d
o0 be oi stg y %ggng%?gggﬁeﬁ@nfzgﬁﬁggggﬁgg i ndi vidual ly ased on

an ascendi ng or deste ance o flipper beam detected by the
rotary encoder when ahkeleastf ongpdiowssarend dabentingeahsor dowemiaded and

the at | easy, Orkfigi 0 Of HebfCiidY qebs E'Hﬁt aClIowd} ena of end
of the contai ner.n . i{% spregg‘er 6}?or rru?t;l's age contai ner stacking of
claim1, 2, 3 orontajiperhepndonpri sing: 31
a | ink arm provi ded hol ¢aiplekolet Waplt anwEIehDeABWRREYETY Wovdd e cier eader
and the wupwardly and .

flipper beam; detects the lower end of the container

by the at least one lower end detecting sensor to

stop descent of the flipper beam, and starts

creep-gpeed ascent of the flipper beam; and stops the

flipper beam in response to a signal produced when

the at least one lower end detecting sensor detects

the lower end of the container again, thereby

positioning the flipper beam correctly in a height

direction.

4. A spreader for multistage container stacking,
comprising an upwardly and downwardly movable flipper
beam, the improvement comprising:

a rotary encoder provided on the flipper beam
for detecting the amount of upward or downward
movement of the flipper beam; and

at least one lower end detecting sensor provided
on the flipper beam for detecting a lower end of a
container, whereby a height of the container to be
hoisted by the spreader can be detected individually
based on an ascending or descending distance of the
flipper beam detected by the rotary encoder when the
flipper beam is moved upward or downward and the at
least one lower end detecting sensor detects the
lower end of the container.

5. The spreader for multigtage container stacking of
claim 1, 2, 3 or 4, further comprising:



> . A

downwar dl y, gpvabl e fli pper tbeam and a hydraulic hose and an electric
cabl e hel dJm ﬂ" an”"for connecti on between the end beam and t he
I 1]

fl.ipper be
: M s

31

a link arm provided foldably between an end beam
secured to the spreader and the wupwardly and
dowvnwardly movable flipper beam; and

a hydraulic hose and an electric cable held on
the link arm for connection between the end beam and
the flipper beam.



