-1-« SPREADER FOR HO STI NG A CONTAI NER The present invention relates to a
spreader for hoisting a container and, nore particularly, to a SPQ?ZQEZZTQEZ
use in stacking containers in nmultiple tiers. For hcisting contaiiners, a
spreader S'is usually used as a suspender suspended from a container crane.
The spreader S, as shown in Figs. 27 and 28, generally consists of a
sprquer body 2, which is a frane of alnost the sane size as a
container in the plan view, twist locks 3 and 10 guides 4 |ocated at
four corners of the spreader body 2. In lifting a container 1 by using the
spreader S of such a structure, a rope 5 wound on a wnch, not shown,
nmounted on the container crane is fed to | ower the spreader S. The | owered
spreader S is positioned with the guides 4 15 and thereafter the tw st

| ocks 3 are engaged with fittings at four _corners of the container 1. Then,
the rope 5 is wound up through a sheave é to crane the container 1 to a

desired location. In sughprikCHPRA R HOIRTING Acg%ﬁ' R§®§ are aoften 20
stacked in two or nore fT@T?J?ﬁ—aJEEEprng X ; container 1
suspended by t i teal R r [ e-
keegi ng arga. %ﬁﬁ??@gvc??ébsrgr%%%g&t at f?ﬁ@&é@'ﬁéfﬁgﬁy’ﬁ%gug‘g oul d be
al i gned " wipaiticulzely, avarspecadéefon@ksin stackinPeOmaineRanahiliplen&y, of this posi -
25 tioning work, a cantainer guide device with guides 4 at four

For hoisting containers, a spreader S is usually used as a suspender suspended

from a container crane. The spreader S, as shown in Figs. 27 and 28, generally consists
- _ of a spreader body 2, which is a frame of almost the same
size as a container ;n the plan view, twist locks 3 and
10 guides 4 located at four curners of the spreader body 2.

In lifting'a container 1 by using the spreader S of
such a structure, a rope 5 wound on a winch, not shown,
mounted on the container crane is fed to lower the spreader
S. Thé lowered spreader S is positioned with the guides 4

15 and thereafter the twist locks 3 are engaged with fittings at
four corners of the container 1. Then, the rope' 5 is wound
up through a sheave 6 to crane the container 1 to a desired
location. |

| In such a container craning, containers are often

20 stacked in two or more tiers in a keeping area. That is, a
container 1 suspended bv the spreader S is placed on
containers already put in the keeping area. This process
requires that the container lifted should be aligned with the
lower containers. To improve the efficiency of this posi-

25 “_tioning work, a container guide device with guides 4 at four



- 2 - corners of the spreader body 2 "extending downward, for .

‘exanpl e, longer than the height of the container, has been proposed (as in

Japanese patent application Kokai publi- cation No. 50-88765). 5
However, the container guide apparatus of the above nentioned construction
wi t h downwar d- ext endi ng gui des has a drawback. Wen the spreader S is
guided to the side of the container 1, horizontal forces act on the 7}
guides and tend to nove themlaterally,_pgoducing |arge bending nnnentsx#n
the 10 bases of the support nenbers for the guides. The contai ner can be as

high as 2.9:gphers 920 RRGAUSRridia iPT assiey ”ﬂSteQQeﬁﬁﬁB%;t %%Maé-ilﬁr}gorﬁo_r

menbers that |ong, the support nenbers are subjected to rge ben

nonents. Toewhhpiedndohiger RYAH NG HEVEISL ' €HULRES €oa thT nBHRPOHadTEMES S
to have a great mechanical strength and therefore a |arger structure.

However, sipgepesetai(asr 3nar g aplaneac i patéhtpl appdieawiibh NXoka¥ publi-

intervals, it is inpossible to obtain a |large depth of the-~

Cross-secti oatobnt Ne .s8pp@8768nbers, so 20 that contai ners should be

constructed of heavy steel plates, increasing the weight of containers.

Ther ef or®, the over al Howevgirt, i tdon taisnenf gubhdecrpparatasi odr ddecchbove

significantly.- This proposed guide device is inpracti-cal. :
mentioned construction with downward-extending guides has a
drawback. When the spreader S is guided'to the side of the
container 1, horizontal'forces act on the guides and tend tqgj
move them laterally, producing large bending moments in the

10 bases of the support members for the guides.

The container can be as' high as 2.9 meters and
because the spreader must be supported by support members
that long, the support members are subjectéd to large bending
mdmeqts. To withgtand such bending moments requires the

15 support members to have a great ‘mechanical strength and
therefore a larger structure.

However, since containers are placed in multiple
rows with narrow intervals, it is impossible to obtain d&i
large depth of the cross—seciioh of the support members, so

20 that containers should be cohstfucted of heavy steel plates,
increasing the weight of containers. Therefore, the overall

weight and the cost of the crane are increased significantly. -

This proposed guide device is impracticai._



- 3 - The present invention seeks to solve the aforenentioned problens in
conventional art. It is an object of the-invention to provide a spreader
for stacking containers in nultiple tiers, in which guides can be raised or
| onered by a raising/lowering device installed in the spreader and can be
supported at the corners of the spreader, and when the guides are | owered
by {t he raising/lowering device, their §%&eaded parts project and are
secured to thihlomer ends o corners of. the contain i pped

oo ndar - CThudhe PEEpERtEndly s NN fhe Ao R BBlerfliniREYeragal®

Shr caderaf o S e SRE AR BOLRY B9eRef 0L A0 oSBT 2
the spregfiRIpIORE, if WHCIOLUIES Ofeldistd o KokbrRa Dy A aREN MY dsviadant ed

to make contact wth t ge of the contal ner e spreader is |owered

onto t heing@Nedin Ble spréddet B LAV supportedas theQorhdrs SF Mk SireadeVRid WHed he
guides relative to the spreader and to a contai ner secured to the spreader

for suppmetguidestdie I@veree by fthoraidinglGperanddsvit) diein Spreidanparisoirofeecanid ng t he
guides to the sides of the spreader body when the guides are in a raised

posi t i onarersdciired td ¢chesloskes ends dfithe conteas ofthewbataindrgripped by the spreaddrhei r

| onered position, wherein when the guides are in a raised position, they
proj ect sl i ghThys,facoondingtoothe pozsentf invergiany thexd és provitled arsgreadestfion ustin
guides are lowered relative to a container secured to, and supported by,

t he spr eldiecuniagignd heisting psentainer, ¢amprisigg a spreadestbadye twe Pairs ok guidene

gui des project slightly fromthe bottom of the container, the arrangenent
bSL?g sudrangedon both dengiwdinal sides ellhaspreager bordy, spchoguide having aRdpelinednt o a-
further container, .the guides are adapted to nove the secured container

| at er al | $prEageay lﬁfhlst%l’%ééﬂr'@i‘eé@ﬁ?ﬁ ﬁé‘ﬁ th F‘I”g‘iwgthf’lfpf‘ﬁg}e"d’ﬂ}ﬂ‘ WBer if said
secured cont ai ne{ ise(EOt 3'1read%. al i gned wi th the furft her. .cont(?' ner. \Wen
such a niAread5F &8 iawsred BRfedne Eontainsk, KRIRPEAoy ST iRB aeans o Eisipe and PWeiii%end a
cont ai ne, ] yj des are raised by the raising/l [ ,ng. dewvi and fixed
ot the T oE e s e85 e RPECHEY 8 oniits YR LR IePRIEE RS "t e | ovier
end of tAepBRifAE puidks'thith the GréadP Y6ay EXPARIRS R M 1R RS o ™ e

| ower . end:
sides of the spreader body when the guides are in a raised position and to the sides of the

container when the guides are in their lowered position, wherein when the guides are in
a raised position, they project slightly from the bottom of the spreader body, and , when
the guides are lowered relative to a container secured to, and supported by, the spreader
body and stopped at the lower part of the container, the guides project slightly from the
o bottom of the cbntainer, the arrangement being such that if the container secured by the

spreader is lowered onto a further container, the guides are adapted to move the secured
container laterally to align the secured container with the further container if said secured
container is not already aligned with the further container.

When such a multiple-tier container stacking apparatus is.operated to suspend a
container, the guides are raised by the raising/lowering device and fixed at the four
corners of the spreader body. The guides are fixed to the lower end of the spreader so

that their lower expanded portions project from the lower end.



The spreader is then |lowered on the container to adjust its position and
caused to grip the container with the tw st |ocks. After this, the guides
are rel eased fromthe spreader body and | owered by operating the

rai sing/lowering device until the spreaded parts of the guides reach a
position where they project fromthe |ower end of the container held by the
spreader, the raising/lowering device-if%-stopped and the guides are secur@
to the four corners of the |lower part of the container. _ The spreader
hol di ng t he cBis sprerderiisthenJeweredayethgsontakier te adiusti itsapositian  ansisaused teced.
As the container is |owered, the quides fixed to the four corners of the
| ower pcBTiP WE cORRInes With Hhertwistilogks. itegdhiss he gwdes are rrleased fromsthecont ai ner

I
e TR R et S
o e g T, 8 A BE e PR 10 s,

Suppor L SEETRRLS iR rol LSRG L BuhalP ST [RNERGhNGS, permtLing the
spreader to be fornmed [ighter 1n weight. Fig. 1 1s a front view of a guide
device for 15 craning accroding to a first enbodi nent of the present



invention; Fig. 2 is a side view of the guide device of Fig. 1; Fig. 3 i s
an expl anatory view, show ng guides and 20 spreader body; Fig. 4(a)

through Fig. 4(c) are explanatory views, illustrating the operation of the
gui des, of which: Fig. 4(a) is a side view of the guides secured to the
stdes of the spreader body; Fig. 4(b) is a side view of the spreader

boq¥;engaged with the top of a container, and Fig. 4(c) is a side view of a
contai ner imedi ately before being placed upon another container; 5

Fig. 5is an explanatory view, showing an upper container being guided

by a lower container tilrheughrieladequiniel divg ceheFicont@iinerd i dénov&lV Odbéve
gui de device for craning a container according to a second enbodi nent of

t he i nventi cand®hbavi tgnad aiaiesi n@llressdy ngp Hecede; FiAg. th®) avhfainer(bjys

are explanatory views, illustrating the operation of the guide device, of
whi ch: Fig. Vé¢wered)| dber gndsest Hd xegibsia i tinengourocorners spricaddre ontawer
the container, and 15 Fig. 7(b) illustrates the placing of a

cont ai ner part of the container act as guides for positioning the
5 container with respect_to the container already placed. When
there is a difference in position between the container held
by the spreader and the already-placed container, horizontal
forces moving the.container in place act on the guides. Such
horizontal forces cause the container held by the spreader to
10 move in a horizoﬁtal direction. Hence, no bending moments
are produced at the base of the spreader -that supports
vertical support members of guides and the guides themselves,
" permitting the spreader to be formed lighter in weight.
, Fig. 1 §s a front view of a guide device for
15 craning accrodiné to a first embodiment of the present
invention;
Fig. 2 is a side view of the guide device of Fig.
U 1;
Fig. 3 is an explanatory view, showing guides and
20 spreader body; .
Fig. 4(a) through Fig. 4(c) are explanatory views,
illustrating the opération of the guides, of which:
Fig. 4(a) is a side view of the guides secured to

the sides 0of the spreader body;



lifted by the spreader on another containér; Fig. 8 is a side view of a
gui de device of a third enbodi nent of the invention having another type of

rai sing/ |owering device; 20 Fig. 9 is a perspective view, )
showing a part of the guides as a fixing device having a gripping function;
Fig. 10 is an explanatory view, illustrating the- operation of the guides_
of Fig. 9; Fig. 11 is a perspective view of the guides with a 25 grippiQg,
function of a type which expands or contgacts the |ateral beam Fig.

12 is a perspective view, showing a part of the constructions of the guide

device according to agfigurt4xbogdi ngnts plet NGieRVeRt i Qe Fidhrdaidd aAéay
Fig. 13 (b) show, in cross-section 5 taken along the line X-X of Fig. 12,

the operatépgagell wiltd ghdetdievifea ®énvkiabr,Faga 13(a) is a cross
section show ng a push fitting in a retracted state, and Fig. 13(b) is a
cross section show Fdg.thepush dsfdétvhgwi 0fan expdrdarbrstiimed el s
is a front viewof a guide device of a fifth enbodinent of ~the

i nventi on; BeforéSbied ng dldxced awwi anmethieri cendhihiey.; 14;

b Fig. 5 is an explanatory view, showing an ﬁpper
container being guided by a lower container through the guide
device; -

Fig. 6 is a side view of a guide device for craning
a coﬁtainer according to a second embodiment of the inventio;wi
10 having a raising/lowering device; |

Fig. 7(a) and Fig. 7(b) are explanatory views,
illustrating the operation of the guide device, of which:

Fig. 7(a) 1illustrates the positioning of the
spregder onto the container, and

15 Fig. 7(b) illustrates the placing of a container
lifted by the spreader on another container;

Fig. 8 is a side view of a guide device of a third
embodiment of the invention having another type of raising/;)
lowering device;

20 Fig. 9 is a perspective view, showing a part of the
guides as & fixing device having a gripping function; |

Fig. 10 is an explanatory view, illustrating the-
operation of the guides of Fig. 9;

Fig. 11 is a pérspective view of thehéuides with a

25 gripping function of a type which expands or contracts 'the

lateral beam; e



Fig. 16.is a front view of a variation of the fifth 15 enbodi nent; Fig. 17
Is a front viewof a guide device of a sixth enbodinent; Fig. 18 is a
plan view of the device of .Fig. 17, Fig. 19 is an enlarged plan view of a
part Y in 20 Fig. 18; Fig. 20 is a-ertical cross section of a part of
Frg. 19; Fig. 21 is a perspective view of a guide device according to a

sevgnt h enbodi nent of the invention; Fig. 22 is a view, show ng
position sensors provided to the guidesi;fig. 23 is a cross section of
one of the position sensors; Fig. 24 is Cross

section, illustrati ”%ﬁ hﬁzgpgrgt ;1 gecttkl%eoc\?iéw Ons}?&pfﬁ%stfﬁiat Pa%% h(sg,\f

si gnal systenldlagranj I"anatory ~ Vi ew

the crane i §hQP& fﬁé%%ué%&ons of the §Eh3e %%ﬁfbéiiééﬁ¥?y “&OOf Afourth

conventional gui devi ce; and 8 1is side view o 272 By
referring @%bdﬂﬂhenﬂ-ofrWngﬁhth91on'26 a

Fig. 13(a) and Fig. 13 (b) show, in cross-section

6 taken along the line X-X of Fig. 12, the operation of. the
guide device, of which:

Fig. 13(a) is a cross section showing a push

fitting in a retracted state, and

~ Fig. 13(b) is a cross section showing the push
10 fitting in an expanded state;
Fig. 14 is a front view of a guide device of a
fifth_embodiment of the invention;
Fig. 15 is a side view of the device of Fig. 14;
Fig. 16 is a front view of a variation of the fifth
15 embodiment;
Fig. 17 is a front view of a guide device of a
sixth embodiment;
N Fig. 18 is a plan view of the device of Fig. 17;

Fig. 19 is an enlarged plan view of a part Y in
20 Fig. 18;
Fig. 20 is a vertiéal cross section of a part of
Fig. 19; | , -
Fig. 21 is a perspective view of a guide device

according to a seventh embodiment of the invention;



description wll be entered into the nmethod of stacking 15 containers in
multiple tiers using a guide device which is designed to practicing the
present invention. [Enbodinment 1] Fig. 1 is a front view of a spreader 10,
a gui de device whi-<ch is designed to practicing the present invention. 20
+ig. 2 is a side view of the spreader 10. A spreader body 11 naking up the
spreader 10 has sheaves 13, on which a rope 12 fromthe crane not shomn‘;
is wound. The spreader body 11 also has g@-<es 16a-16d at four corners
14a- 14d which are raised or | owered by raising/ | owering devi ces

15a- 15d. These gui deFilha-26d,igvhen raieed, ahowWingd PodDUiowOr N€éfisors
1l4a-14d of the spreader body 11 by fixing devices not shown. In nore
detail, thprowides Hwa-thed gwisdehipwn in 5 Fig. 3 and Fig 5, each consists
of a vertical part 17a and a spread part 17b (guidihg part or slant part).
Fi xi ng divices are pHig.dé&B aks thecrossesecdiiome Smreadef bthdy I1pos bthohd
the gui des 116a-16d i movabl e when the gui des 16a-16d are positroned at the
corners of seméodiFrieader body 11. 10 The fixing devices may be

of any _type such as a hook type, a nagnet pe or a fastening type
usi ng pPn or rope, aFifnd4hs the Yui GELS 6asf6bt’c°a‘h bel Bhustrating or the

det ached fi)%@rtah‘ei S,Prefadtehre bpoéj i £1on sensor;

Fig. 26 is a signal system diagram;
Fig. 26 is an explanatory view, illustrating how .
the crane is operated; ~
10 Fig. 27 is a front view of a 'conventional guide
device; and
Fig. 28 is a side view of Fig. 27.
By referring to Fig. 1 through Fig. 26, #
'deschption will be entered into the method of stacking
15 containers in multiple tiers using a guide .device which is
designed to pragticing the present invention.
[Embodiment 1] |
Fig. 1 is a front view of a spreader 10, a guide ;;
device which is designed to practicing the present invention.
20 Fig. 2 is a side view of the spreader 10.
_ A spreader body 11 making up the spreader 10 has
sheaves 13, on which a rope 12 from the crane not. shown is

wound. The spreader body 11 also has guides 16a-16d at four

corners l4a-14d which are raised or lowered by raising/



I n‘a method of stacking containers in nmultiple 15 tiers using a guide
device of this construction, first the guides 1l6a-16d are rai sed as shown
in Fig. 4(a) by operating the.raising/lowering devices 15a-15d and fixed to
the four corners 1l4a-14d of the spreader body 11 by the fixing

devi ces. 20 Then, as shown in Fig. 4(b), the spreader body 11
is howered onto a container 18 to be lifted. The guides 16a-16d serve
as guides for aligning the spreader body 114@tr1the cont ai ner 18. The
twist locks 19 are renotely operated to' engage with netal lugs on

. ai . . al_Si | [ devi
150 160 are bOWBEAEK SMAEE5q, Theabo b Beb At W eR FilTea,
4(c), they a&?e'QW@kﬂddﬁﬂfduft?%ﬁﬂ%ﬁ@dfgapfﬁﬁsofiéag %hréi%%%§%€§£1§f by

project down fromthe | ower en e cont ai ner ppe

st preader bogyxihg dlehAlcddinbt fdndwy, devices are operated to cause the
gui des 16a-16d to grip or fix the corners of the |ower part of the

container 18.  The flinXindrelaydesilfothexgiPhes MB N ddle 04E SERYRn! Nj
Figs. 9 and 10. Then, as shown in Fig. 4(c), the container. 18 Is 10 nove

and suspefdeHigover andn@®ilzer 6 ,Cofich Neons POts Wi @hvelrs iddeashrt Pl P&CEnd a
As the container 18 is |owered, the container 18 gripped by the

spreader bodgptéaids paritgidd Wigdiding part or slant part). Fixing divices

are provided at the corners of the spreader body 11 to hold

L) the guides 116a-16d immovable when the guides 16a-16d are

-. positioned at the corners of the spreader.body 11.

10 The fixing devices may be of any type such as a
hook type, a magnet type or a fastening typé ﬁsing pin or
rope, as long as the guides 16a-16d can be attached to or
detached from the spreader body 11. '

In a méthod of stacking containers in multiple

15 tiers using a guide device of this construction, first the
guides 16a-16d are raised as shown in Fig. 4(a) by operating
the raising/lowering devices 15a-15d and fixed to the four
corners 14a-14d of the spreader body 11 by the fixing
devices.

20 Then, as shown in Fig. 4(b), the spreader body 11
is lowered onto a container 18 to be 1lifted. The guides
16a-16d serve as guides for aligning the spreader body 11
with the container 16. The twist 1locks 19 are remotely

operated to engage with metal 1lugs on the top of the

25 container 18.



t he al ready-pl aced container 20 by the guiding surfaces of the guides-

16a- 16d. 15 At this tinme, when there is a difference D
position between the suspended container 18 and the |ower container 20,
as shown in Fig. 5, the spreaded part 17b of the guide 16a contacts th
edge of the container 20, so that a horizontal force Fis exerted on the._

guide 16a. This force 20 F noves the suspended container 18 in a
horizontal direction until the container 18 is aligned with the | ower
contai ner 20. The guide 16a nust be fiXxeqpto the |ower part of the
container 18 wth sufficient firmess. [Enbodlnent 2] Fig. 6 shows a
side view of the spr r b 11 of t,of t nt
The spreader body 11%%%% ngqigpé ”J]remssxfne /gie:((rmgﬁglgﬁ% rgglgvcee% 1 %‘fchépg

12 5 t | t
Fopes éfg%gl%ﬁ'@‘g\c’% 1%%‘4“ € %@P&‘quﬁsfaa?‘égaszﬁg;fﬁd\ggﬁw Fig.

verti cal
Each of th@(é?x' @ﬁeg()'a‘z””énfl ok ried Rfrpﬁfilde%é\ﬂ &Bréﬁd'e&t PaFRQ atlelbe()'d&rm ﬁ?e

and an end co

unns th I'ongitudinal sides o

um 23 both of which can 10. be vertically expanded o

contractedguffe ibaebFoicatte dane @m$mxﬂw@ﬂ5022raaad23fcqmsnddﬂﬂduhéﬂy18
expandabl e and novabl e col um. The bottom of the end colum 23 is:provided

W th

5

10

15

20

gripped by the stpreader body 11. After this, fixing devices

are operated to cause the guides 16a-16d to grip or fix the

in

e

corners of the-lower part of the container 18. The fixing )

device, for example, may be the one shown in Figs. 9 and 10.

Then, as shown in Fig. 4(c), fhe container 18 is
movéd and suspended over another cdntainer 20, which is
already placed. As the container 18 is lowered, the
container 18 gripped by the spreader body 11 is aligned with
the already-placed container 20 by the guiding surfaces of
the guicfes 16a-16d. |

At this time, when there is a difference D in
position between the suspended container 18 and the lower
container 26, as shown in Fig. 5, the spreaded part 17b of
the guide 16a contacts the edge of the container 20, so that
a horizontal force F is exerted on the guide 16a. This force
F moves the suspended container 18 in a horizontal direction
until the éonta;ner 18 is'aligned with the lower container

20. The guide 16a must be fixed to the lower part of the

container 18 with sufficient firmness.

u’,



brackets 24 fitted with guides 27-30 through parallel Iinks 15 25, 26.

Bet ween t hese guides 27 and 28 and between 29 and 30 are provi ded hydraulic

grip cylinders 31 for securing the guides 27-30 to.the container 18 or the

-spreader body 11 by gripping the container 18 with the opposing guides

27-30. By operating the grip cylinders 31, the horizontal interval W20

can be adjusted. It is also possible to adjust the heights of the guides
%0 by adjusting the positions of the ipjernediate colum 22 and the end

colunn 23 relative to the stationary colu 21 by nmeans of a hydraulic

cylinder 32 Vi { e center of the side of the spreader 10. - 12

- Next, the[ gﬁgg%%ﬁ% %£rating the guide of the above construction

will be expl ai ned. As gshovn sﬂQ% F%gsxﬁéaLu ofx¥ﬂé“%ﬁ¥?%§§% tgd%agl of

specified position |s bout fted us

10. First, Ehﬁe%%%rdalﬂnk ézrgge 33hé5h99@h%%‘3 L0 il sseplt %@Pd gghyrmlp

and t he |nterne ate co oward the stationary col um

the sanme h[Hak8n gt f«%l Hd psﬂéweherlélha§ aﬁbwe%d 1P ¢ | Mh@ncowséﬁ of2

the spreader bo with the guides 27-3 [ process of fixing
the 10 sgreagem b.mbralln]e aioh tdieognli dpe zaoaah Aagi,hi sarid Mealédle guhdeonary

28 (29, 30) are positioned a distance L bel ow the spreader body 11, with
t he vertical columns 21 on both 1longitudinal sides of the
spreader body 11.
Each of'the fixing columns 21 is provided with an
intermediate column 22 and an end column 23 bptﬁ of which can
10 . be vertically expanded or contracted, the intermediate and
end columns 22 and 23 constituting an expandable and movable
column. |
The bottom of the end column 23 is provided with
brack?ts 24 fitteq with gﬁides 27-30 through parallel 1links
16 25, 26. Between these guides 27 and 28 and between 29 and 30
are provided hydraulic grip cylinders 31 for securing the
guides 27-30:to the container 18 or the spreader body 11 by
N grippihg the container 18 with the opposing gﬁides 27-30. By
operating the grip cylinders 31, the horizontal interval V¥
20 can be adjusted. It is also possible to adjust the heights
of the guides 27-30 by adjusting the positions of the
intermediate column 22.and the end column 23 relative to the

stationary column 21 by means o0of a hydraulic c¢ylinder 32

provided at the center of the side of the spreader 10.




spreaded part 17b (Figs. 3 and 5) projecting down, making the spreader 10 °

as a whole contracted and flat. 15 Then, the spreader 10 is

| owered onto a container 33 by operating a wi nch not shown, guided by the
gui des 27-30 and aligned with the container 33, as shown in Fig. 5  \Wen

+here is a positional difference D between the spreader body 11.-and the _

contai ner 33, a horizontal force F acts wupon the 20 guides 28, 30 (16a/

in Fig. 5). Since the guides 27-30 are secured to the corners of
the spreader body 11, t he horizongak;iorce F causes the suspended

spreader 10 to nove horizontally until 1t is automatically aligned with

[ GbEEaRSTRCN el Ayt Chiee 20AYE

h ' 33a. ' '
Ereﬁt ?gﬂtegl Rg;i zoﬁt al Nf'gggtquel tsﬁ%trtlrhg'ﬁdg%‘?%te 0 the s_preade
another [ ago 0k EBRs IR WIS T dREPaRhekie quides & -

After the Spreader o] e t he cont ai ner

the grip

cylinder 31 is operagd %ggggleq§p qﬂﬁ%gripﬁgpg %or%%nQ%Hwﬁﬁn tfie S eadgr

body 11 and the gui des 2 , after ch the hydraulic cylinder 32 1s

operated {QeLP¥eeqgt Bssiigti%rreciisat QA dMmg2 ged thetead Q) ungy 1% froge 10

the stationary colum

until the guides project down slightly from

the cong ai §pfedderThON, Fhesdr,i RheyIHydeduBici eyoRadaired2t  syfoiperidwedofé om
part of the container 33 with guides 27-30. [process of lowering and fi xing

t he gui destaise the end column 23 and the intermediate column 22 toward

the stationary column 21, and at the same +time the grip

cylinder 31 is actuated to grip the'cqrners of the spreader
body 11 with the guides 27?30. [pfocess of fixing the

10 spreader body 11 and the guides 27-30] |
At this time, the guides 27, 28 (29, 30) are
positioned a.distance L belouw the spreader body 11, with the
spreaded part 17b (Figs. 3 and 5) projecting down, making

the sﬁreader 10 as"a whole contracted and flat. -

A

15 Then, the spreader 10 is lowered onto a container '

33 by operating a winch not shown, guided by the guides 27-30
and aligned with.the container 33, as shown in Fig. 5. When
there is a positional difference D between the-spfeader body
11 and the container 33, a horizontal force F acts upon the
20 guides 28; 30 (16a in Fig.'S). Since the guides 27-30 are
secured to the cofners of the. spreader body 11, the

horizontal force F causes the Suspended spreader 10 to move

horizontally until it is automatically aligned with the container 33a.



Next, the container 33 is noved: and lowered onto 15 another contai ner

33a already placed at a specified |ocation. As the container 33 is | owered,
the guides 27, 28 (29, 30) contact the top of the container 33a and gui ded
by the top, so that it is aligned with the already-placed contai ner 33a. |f-
titere is a positional difference D between the container 20 33 and the

cont ai ner 33a, horizontal forces act on the guides 27, 28 (29, 30), as shown
[ I'g. 5. Because the guides 27, 28 (29.)39) securely hold the bottom of
the container 33, the horizontal forces F cause the container 33 to nove

horizon- tally to ali gﬂnnge@%%%nt?ﬁ V‘.téﬁc&hﬁef-ﬂ@hﬁ'x N at3&o 2t'i:e] above

[ process of the alignnent between upper and | ower containers 33,

After the copdmtehed3hbyiRboRAdd Fdride FONE at PRhsABAteliNQ oll itheCY IdpiddaeXd
is operated to rel ease the guides 27, 28 (29,.30) and at the same tine the
tw st | ocks Héd@r 11 bDaabt hepefaiced d ﬂ}ﬁsmnebeasgdidﬁh%mﬁﬂdﬁ: the
cylinder 5 32 is also operated to raise the internediate colum 22 and the
end colum Zgutdesbhe position shown in Fig. 7(a). [process of contracting

t he spreader 10] [Enbodinment 3] Fig. 8 shows a third enbodi nent of the-
inventiorh 10 The spreddderlthes spreadtad vbedyalhi nih 38ldgned aivdithy/ the

| oweri ng device, -on which is wound a wire rope 36 whose one
container 33, the grip cylinder 31 is operated to release the

gripping force between the spreader body 11 and the guides

27-30, after which the hydraulic cylinder 32 is operated to

~ lower the intermediate column 22 and the end column 23 from
10 the stationary column 21 until the guides project doﬁn
slightl& from the container 33. fhen. the grip cylinder 31
is bperated to grié'the bottom part of the container 33 with
guides 27-~30. [process of lowefing and fixing the guidesl

. Next, the container 33 is moved and lowered onto

15 another container 33a already placed at a specified location.
As the container 33 is lowered, the guides 27, 28 (29, 30)

cohtact the top of the container 33a and guided by the top,

N\, so that it is aligned with the already-placed container 33a.

If there is a positional difference D between <the container
20 33 and the container 33a, horizontal forces act on the guides
27, 28 (29,30), as shown in Fig. 5. Because the guides 27,
28 (29, 30) securely hold the bottom of the container 33, the
horizontal forces F cause the container 33 to move horizon-
.tally to align the container 33 with the container 33a.
256 [process of the alignment between upper and lower containers

33, 33al



end is connected to the end colum 23. This device is operated in
the same way as the previous enbodinent. Fig. 9 and Fig. 10 show anot her
exanple of fixing 15 device or gripping mechani smusing the guides 27-30.
A lateral beam 37 constituting the end columm 23 has swi ngable and a
frovabl e guide 27a and a stationary guide 27b, arranged perpendicular to
each other. - The novable guide 27a is rotated about a hinge 39 by arf
grip cylinder 38 to increase 20 the rangeliLn which the spreader 10 is

gui ded by the top corners of the container. Denoted 40 is a link to rotate

the movable guide 27au @i e % OPAREr 930851 BTakll DY NAHE G0 a Ay

| i nk 40. Fig. 11 ows a further exanple of gri ppli ng nmechani sm usi ng

the guidesggd, 2Re(2ip3QVylilter BErfE HFaradddofiol R 19%E £OIHHM ifes

formed of a stationary beam 37a and novabl e beans 37b in an expandabl e

manner.  dfe 280\2ke Fp) e Ta B Ahércamét dehed tae thasandodMd h 19 heare
guides 27, 28 (29, 30). The grip cylinders 42 nounted in the stationary

beam 37a aremopenyt @dpedra ted et déaame atéyebbednov Thlee hiydarau 134 @i igdexles
27, 28 at the ends of the novable beans 37b, thereby gripping the spreader
body 1150r32héscaisa rngrex3ctedlOtq Brbisie ntine dhtErgediatzncdoliunn 123 hoand
fourth enbodinent. Fig. 12 is a view, showng a part of the guide having a
gripping the end column 23 to the position shown in Fig. 7(a).
[process of contracting.thé spreader 101]
[Embodiment 31 |
Fig. 8 shows a third embodiment of the invention.
10 The spreader 11 is provided with a winch 35 as a raising/
lowering device, on which is wound a wire rope 36 whose one
_end is connected to the end column 23. This device is
operated in the same way as the previous embodiment.
. Fig. 9 and Fig. 10 show another example of {ixing
15 device or gripping mechanism using the guides 27-30. A
lateral beam 37 constituting the end column 23 has swinggble
and a movable guide 27a and a stationary guide 27b, arranged .
perpendicular to each other. The movable guide 27a is“\’
rotated about a hinge 39 by a grib cyiinder 38 to increase
20 the range in which the spreader 10. is guided by the top
. corners of the container. Denoted 40 is a link to rotate the

movable guide 27a, and 41 a stopper to define the swing range -

of the link 40.



mechanism and a raising/lowering neans, Fig. 13(a) and Fig. 13(b) are
cross-sectional views taken along the line X-Xin 15 Fig. 12. In Fig.
13(a), the guide 27 is nounted with a tube 43, in which are assenbled a
hydraul i c cylinder 44 and a pressi-ng netal menber-'45 that is attached to
tlre end of the cylinder 44 and slides along the |nner surface of the tube
20 ﬂ? When the guide 27 is noving up or down, the hydraulic cylinder 44

contracts as shown in Fig. 13(a), %ﬁ the pressing netal nenber 45
retracted inwardly at |least fromthe |nne9 side of the gU|de 27. When
the guides 27, 28 are upper or end posit he nder 44

i s extended to cause t bh€£ %wﬁE?aF ﬁ@ r qnp ?es% h§ﬁ§ong5ﬂﬁgﬁn§3

o The i i e, SE BB 77 20, o912 3RS 4R s

force F for orizo apper ° conta

with the '0 o@@tﬂé{lﬁa 'éofﬁnﬁ‘ﬂ‘zgﬁ?,gﬁdﬁ ,,{?ra]eé,sfpr;adﬂappglya%; OEeLBe 37a

cont ai ner thro gui des he corners o

cont ai ner, %i&fh&JE%Féﬁ%%dhérB?ﬂeiHrﬁﬁeékﬁﬁdﬂ§B¥Erﬁ%ﬁneﬂo The movabie
shown in these exanples, there are-many nethods of gripping the container

33 or the SpeRdfler3NOdr-dlaidéhsdicatuides edbs3Wi I WHEN £hpdeyi d27120d28

11 itself may be novable or a part attached to the guides 27-30 may be
(29, 30). The grip cylinders 42 mounted in the stationary
beam 37a are operated to move horizontally the movable beams
87b and guides 27, 28 at the ends of the movable beams 37b,
thereby gripping'the spreader body 11 or the container 33.

10 [Embodiment 41

Fig. 12 and Fig. 13 show a fourth embodiment. Fig.
12 is a view, showing a part of the guide having a gripping
mechanism and é raising/lowering means, Fig. 13(a) and Fig.
13(bL are cross-sgct;onal views taken along the line X-X in

15 Fig. 12. _

In Fig. 13(a), the guide 27 is mounted with a tube

43, in which are assembled a hydraulic cylinder 44 and a

\ pressing metal member 45 that is attached to the end of the
cylinder 44 and slides along the inner surface -of the tube

20 43. When the guide 27 is moving up or down, the hydraulic
cylinder 44 contracts as shown in Fig. 13(a), with the

pressing metal member 45 retracted inwardly at least from the

inner side of the guide 27.



novabl e. Any structure can be adopted as'long as it has a 15 function °
of tenporarily fixing the guides 27-30 to the side of the spreader 11 or to
the bottom corners of the lifted container. Al though as neans for

rai sing/lowering the pairs of guides 27-30, a nethod illustrated in Figs. 6
40 8 which uses 20 the stationary colum 21 and the novabl e col ums 22,

23 has been described, other nmethods are adoptable. As described abQye
referring to Frgs. 6 to 8, the alignnent |getween the- guide and the R

container - or between the containers, the horizontal forces are

directly transmttexiﬁﬁbﬁh@hgoggggg§r235 233 Ay Qo dre Qgﬁgpingrfoqgggror

fixing forces between the gul 7-30 and the spreader body 11 or

bet ween t%%dig§é¥¥&°5 bef yeepyi PRagy dg427-130 Ak dhEe £ONt i NBAUS 33, theO
olums 21, 22

that the c , 23 are not necessarily strong. Hence, a

rai si ng/ | oWgldgi fP NSt S1CHeMBeR 88! tBUBFe@s ANOPdMPdi #EPWNB30f o8 Witheh
be provided in the |ateral beam 37 as shown 5 in Fig. 12. [Enbodi nent 5]

Fig. 14 angdpridhdesd sdww B1fi Ashsrokadi mant Rifg.t S {bivent iDhe horthkbatal

enbodi nent the left and right guides 50, 50a nounted vertically novably on

si des of t @ rsgy Gudesr Hiealyi 26ntal dyempwiingd tihe wipresr S4contiainev t A8t and

rai sing/lowering device is not applied wwth a large force while the :

contai ner aligning it with the lower container is transmitted to the
spreader body 11 or the container 33 through the guides 27-30
that hold the corners of the container, as ié the case with‘d
the preceding embodiment.

10 As shown in thése examples, there are many methoas
of gripping the container 33 or the spreader body 11 with the
guides 27-30, in which the guide body 11 itself may be
movable or a part attached to the guides 27-30 may be
movable. Any strgcture can be adopted as long as it has a

15 function of temporarily fixing the guides 27-30 to the side
of the spreader 11 or to the bottom corners of the 1lifted
container. - _

Although as means for raising/lowering the pairs of‘/
guides 27-30, a method illustrated in Figs. 6 to 8 which uses

20 the stationary column 21 and the movable columns 22, 23 has
been described, other methods are adoptable. As described
above referring to Pigs. 6 to 8, the alignment between the.
guide and the container or between the containers, the
'hﬁrizontal forces are directly transmitted to the container

25 33 through the gripping forces or fixing forces between the

guides '27-30 and the spreader body 11 or betiween the guides

- -



is being guided. The fifth enmbodi ment has long hydraulic cylinders 52,
52a nounted on both sides of the spreader body 11, wth 15 the central
parts of guide franes 57, 57a so connected to the cylinder rods that the
gui de frames can be noved up or down relative to the spreader body 11. The
gui de frames 57, 57a have at their both ends guides 50, 50a having an
L-gﬁaped cross section, which engage with the corners of the container 20
18.~A winch 53 is provided-at an upper pgqghpf t he spreader body 11. Two
wires 54, 54a connected to the winch 53 are drawn out to both sides of the

spreader bog tlle O Berd £027D80UARA2 thle! U {&i Wér SNE8YES585, thatd, The
56a to 25 the guide franes 57, 57a that are on the sides opposite to where

they are drawiwsis 21, ™209r29 hbe casitai m¥cebdwyi thi Ssepsfader Héfce,th@
wi nch 53 is wound up and the hydraulic cylinders 52, 52a are contracted to

posi tion theadwideg/frowesi vf . médasabuknt AsSidlescylinder spéeadar pogy linot
with the guides 50, 50a projecting 5 down fromthe spreader body-11. In
this state, shivarrguicle 4 reimeehSBe pravadedsdaurtdck tbatémwaki besmo87t A8 shown
spreader body 11. Then, the spreader body 11 is noved over the - container
18 to bebgriimpdtig.ank?i s | onered whil e being gui ded

[Embodiment 51

Fig. 14 and Fig. 15 show a fifth embodiment of the
ihvention. In this embodiment the left and right guides 50,
50a mqunted.vertically movably on sides of the spreader body
10 11 are pulled by wires 54, 54a, so that the raising/lowering
device is not applied with a large forcé while the container

is being guided.
The fifth embodiment ﬁas long hydraulic cylinders
52, §2a mounted on both side§ of the spreader body 11, with
16 the central parts of guide frames 57, 57a so connected to the
cylinder rods that the guidg frames can be moved up or ddwn
relative to the spreader body 11. The guide frames 57, b&57a
U have at their both ends guidés 50, ©&0a  having an L-shaped
cross section, which engage with tﬁe corners of the container

20 18.

A winch B3 is provided at an upper part of the
spreader body 11. Two wires 54, 54a connected to the winch
63 are drawn out to both sides of the spreader body 11 and
connected through a plurality of sheaves 56, 55a, 56, 66a to
26 the guide frames‘57, 57a that are on the sides opposite to

where they are drawn out.



10 by the guides 50, 50a until they engage with the top of the container

18. And the twi st | ocks proovided on the underside of the spreader body 11
are engaged with the fittings provided on the top surface of the container
18. In engaging the spreader 10 with the container 18, 15 the spreaded
parts 17b of some of the guides 50, 50a (Fig. 3) make contact with the

top corners of the <container 18, causing the spreader 10 to nobve
horizontally and to be aligned with the_dgﬁiainer 18 accurately. At this -
time, since the guide frames 57, 57a are 20 pulled toward each ot her by
the wres '54, 54a,Tohgriporhal cortedandr tittby etidi § osppeadelre dj0r,eaddre
10 in a longitudinal direction of the container 18 generates tensions in
the wires 54indHlasanisaweuhdanpnianided heo hyirdubnescH¥indeéasod2t,hé2@ppadie e
side. Forces (which act in the direction of the 25 width of the

cont ai ner. bmtradtedutdeposd t i5ha ther @uidkel frxames §%i hb6&ada tobotthe siidere
57 or 57a) act as axial forces on the franes 57, 57a to which the quides
50, 50a af theuspredadezubedy flHe siirtdmddre 18nidesphe,i n508e @rodeCidmes. .
force. Wien the spreader body 11 is placed directly on the 5 container 18,
the twi &t |daws Hrowi dbe sRrerderndOds dd of the E%%%adﬁftaﬁﬁdy theyr guide
engaged with the fittings provided on the top surface_of the_container

to connect i#ﬁﬂ%%réadeﬁgﬂoéielfﬁﬁqﬂ?qfﬁ?(: eﬁ*éﬁslgi the"8p5ehae  hody

11.
Then, the spreader Body 11 is moved over the .
container 18 to be gripped, and is lowered while being guided

10 by the guides 50, 50a until they engage with the top of the
container 18. - And the twist locks proovided on the underside
of the spreader body 11 are engaged with the fittings
provided on the top surface of the container 18,

. In engaging the spreader 10 with the container 18,

15 the spreaded parts 17b of some of the guides 50, 50a (Fig. 3)
make contact with the top corners of the container 18,
causing the spreader 10 to move horizontally and to be

.,aliéned with the container 18 accurately. _ '
At this time, since the guide frames 57, b57a are

20 pulled toward each other by the wires 54, ©54a, horizontal
forceé F that tend to move the spreader 10 in a longitudinal
direction of the éontainer 18 generates ;ensioﬁs in the wires
54, 54a and are transmitted to the frames 57, ©57a on the

opposite side. Forces (which act in the direction of the

25 width of the container 18 on the guides. 50, 50a provided ~ to



The spreader body 11 together wi-th the container 18 10 is then noved over
anot her container already placed in a pre- determ ned position. Next, the
frames 57, 57a with the guides 50, 50a secured to their ends are used as
gui de nenbers for stacking containers. At this time, the brake of the w nch
53 is 15 released to feed out the wires 54, 54a ahd the hydraulic cylinders
52,.52a are extended to |ower the guide frames 57, 57a to the bottom part
of rﬁe container 18. Then, with the guide franes -67, 57a positioned at
the bottom . of the container 18 and wt the gui des 50, 50a projecting

slightly 20pbremenaes kot teWe Ofralie §9"b#i BYa)l&ct s Wik £815¢0r8dad 8hC the
wound up on the winch 53 to fix them Wen the container 18 is | owered onto

the al readyfriafelsalded it 86 "ehichhe tfdl dgs idbs S0 projest | Agedowd uht@d,

the bottom four corners of the container 18 contact the upper corners of
the | ower ceausing ,tlgespréad@ri DOCes moawe rNh tike Ait&e HEonl8ft goreee i n
a horizontal direction. As the container 18 is noved horizontally, the

forces acting on the (heresth®, sbPeadeodbodyt drisiicnplacededireesly4ponS4he
5 [Variation of Enbodinment 5] Fig. 16 shows a variation of the fifth
enbodi meht shotminerrilds, thke abwWigs$. 19kbegprovd deéd ton enbiveli nendenadde of
enpl oyed the hydraulic cylinders 52, 52a on both sides of t he

the spreader body 11 are engaged with the fittings provided
on the top surface of the container 18 +to connect the

spreader body 11 with the container 18.

~ The spreader body 11 together with the container 18
10 is then moved over another container already placed in a pre-
determined poéition.

Next, the frames 57, 57a with the guides 50, b0a
secured to their ends are used as guide members for stacking
containers. At this time, the brake of the winch 53 is

15 released to feed out the wires 54, 54a and the hydraulic
cylinders 52, b2a are extended to lower the guide frames 57,
$7a to the bottom part of the contginer 18. Then, with the

" guide frames 57, _57a positioned at the bottom of the

container 18 and with the gﬁides 50; 50a projecting slightly
20. from the bottom of the container 18, the wires 54, 54a are

wound up on the winch'53 to fix them.

When the container 18 is lowered onto the already- -

installed container, the guides 50, 52a projecting down from

the bottom four corners of the container 18 contact the upper



spreader body 11 as neans to raise or |lower the frames 57, 10 57a, this
vari ation uses wi nches 60, 60a on both sides of the spreader body 11, from
which wires 61, 6la are drawn out to suspend the franes 57, 57a. In this
exanpl e, too, neans for pulling the two franes 57, 57a toward each ot her
are two wires 54, 54a. Wien 15 aligning the container 18 gripped by the
spreader 10 with another contai ner or when stacking the container 18 on .4,
container already placed in a specifipd |ocation, t he horizontal ™
forces F produced in the franes 57, 57a are born by wires 54, 54a and the

frames 57, cofmerass of) tihe Leawerotonlalimerl, fidnerd®orhgenbrebeveausifigd thks
and 15. [Enbodi nent 6] Fig. 17 through Fig. 20 show a sixth enbodi nent.
Thi s enbodicearitaiuses 18 gt deofeamtn63 anhihoriizonteal i cat rgchovad byAs the
hydraulic cylinders 64, 64a. The guide frane 63 consists of a first
frame nenbeond3 vér ch8 i 5s Unewiegeboiri zpnda Miew, the stopeds f aetengeoher th3b
simlar to the first one, and an internedi ate nenber 63c connecting the two
frame nenédvidessHiO, HB» producpetensipms Iryuihke wBres Sdppbhaed
vertically nnvably on each side of the spreader body 11 by the hydraulic
cylindePs” dXargatifm e fdmbedinensi 8ds of the spreader body 11.  These

frane menbers 63a, , 6 e so connected al toget her by stoppers 67
et s, 006 A SwsCat YAt S ¢ LI Do DY St oppers 67 .

shown in Figs. 14 and 15. Though the fifth embodiment has
employed the hydraulic cylinders 52, 52a on both sides of the -
spreader body 11 as means to raisé or lower the frames 57,\J
10 b57a, this variation uses winches 60, 60a on both sides of the
spreader body 11, from which wires 61, 6la are drawn out to
suspend the frames 57, 57a.
In this example, too, means for pulling the two
framef 57, 57a toyard each other are two wires 54, 54a. When
15 aligning the container 18 gripped by the" spreader 10 with
another container or when stacking the container 18 on a
container already placed in a specified location, the
horizontal forces F produced in the frames 57, 57a are born'\w
by wires 54, b4a and the frames 57, 57a, as in the case of
20 the fifth embodiment shown in Fig. 14 and 15.
[Embodiment 6] |
Fig. 17 through Fig. 20 show a sixth embodiment. .

This embodiment uses a guide frame 63 which is vertically

moved by hydraulic cylinders 64, 64a.



they can be renotely controlled. and pull ed and secured 10 al t oget her or
rel eased. The franme nenbers 63a and 63b are provided with guides 50, 50a.
As shown in Figs. 19 and 20, the guide frame 63 has an engagenent netal
menber 65 installed inside, which engages with a pocket 66 forned in the
si<de of the spreader body 11, 15 thereby automatically positioning itself.
In this enbodinent, to grlp the container, the guide frane 63 is fixed to
t he~spreader body 11. - place the gripped container on an already

i nstall ed-container, the hydraullc cyl i ndets 64, 64a are operated to | ower

preader body 11 by ¢ hEREWE td?ﬁéf?ﬂhm 9 Gons [ racSF; Btk & raigﬁ R
at the bot t gapfh Dencopt BLaRapHlens i P KPeds & BubBRal 2abla® il

of the two contailners Oa contact anofher cont al ner,

25 a tensil g rerl §09€H‘ér "t‘ti?(i t 'i?mtehe UHdle in‘i a@n@@rﬁé&%h% t hfember §3c

suspended cont al ner al |gne wth the | ower cont al ner.

st opper 67 maﬁﬁeaﬂiingew@e&wbherfaw HEWEEF S 68%a,6353b0 tbgetnhal. MeMhes
63c, thereby securing the guides 50, 50a to the si des of the spreader body

11 or the ciifrd@e63 isTBupporaed ivieg tifcdicly mevaplpduficdachy sildee &t the

hydraul ic cylinder or electric notor incorporated in the stopper 67.
spreader body 11 by the hydraulic cylinders 64, 64a provided
on the sides of the spreader body 11. These frame members

63a, 63b, 63c are so connected altogether by stoppers 67 that

~ they can be remotely controlled and pulled and secured
10 altogether or released. The frame members 63a and 63b are
provided with guides 50, 50a.
As shown in Figs. 19 and 20, the guide frame 63 has
an engagement metal member 65 installed inside, which'engages
with‘a pocket Gs'formed in fhe sidé of the spreader body 11,
15 thereby automatically positioning itself.
- In this embodiment, ¢to grip the container, the
guide frame 63 is fixed to the spreader body 11. To place
&VJ the gripped container on an already installed container, the

hydraulic cylinders 64,'64a are operated to lower the guide
20 frame 63 alohg the sides of the container fixed to the
spreader body 11 by the twist locks until the guide frame 63
is positioned at the bottom of the container where it works

as a guide for the alignment of the two containers.
When the guides 50, 50a contact another container,
25 a tensile force is generated in.tbé guide frame 63 causing
the suspended container to be aliéﬁe#; with the lower

-~



[ Enbodi nent 7] Fig. 21 through Fig. 26 show an exanpl e of nethods of
controlling the guide device for craning a container. 10 To
stack containers in multiple tiers, it 1is necessary to align a
contai ner gripped by a spreader w th—another container placed already.
Handling containers by using a guide device having vertically

novabl e gui des requi res many operations such as |lifting or Iomerinqi
the 15 spreader, engaging or disengagizxg twist |ocks, noving a e
trolley, operating a crane, and further raising, |owering and positioning

the gui de Jomt®i neft edThet hsgdbges. BYTt RRIINIE €, ahdle sepuaeser thei gFramy e
classified into three, nmaking the handling of containers further

conpl i cat eseminelr ¢ he3wpr B3B0 toefthieciodheyr Imemiserd i 68cgasithgreby f sleicyurad ngof
the operator. The guide device control nethod of the invention solves

t hese probitesrsgufdegs B®,i §0a per sphecsiidesvicctv tlod sprepder  bdbbdyt hal™ or
spreader 10 that holds the container 18 by twi st |ocks 19. 25 ©On the sides
of the spileadeontabuer.11 Thhst segugrdngip faiwee isprpaddunced, byanghes7,
57a are supported vertically nmovably by hydraulic cylinders 52, 52a, with
gui des 550 hBtravbiat exthaderoorhe edged rdfc e I¥ ankngarrerpdedr r dRgedhen
the four corners of _the container 18. The spreader body 11 has a 5 first
det ect or FOtORPEENSHet ects the engagenent and dis-

[Embodiment 71
Fig. 21 through Fig. 26 show an example of methods
of controlling the guide device for craning a container.

10 To stack containers in multiple tiers, it |is
necessary to align a container gripped by a Qpreader with
another container placed already. Handling contéiners by
using a guide device having vertically movable guides
requiﬁes many operations such as lifting or lowering the

15 spreader, engaging or disengaging twist locks, moving a
trolley, operating a crane, and further raising, lowering and
positioning the guide frame fitted with guides. Furthermore,
the container heights are classified into three, making the ‘W
handling of containers further' complicated and the work

- 20 efficiency low and increasing the fatigue of the operator.
The guide device control method of the invention solves these
problems. . -

Fig. 21 is a perspective view of a pa}t of the

spréader 10 that holds the container 18 by twist locks 19.

25 On the sides of the _spreader body 11 that makes up the



engagenent of the tiwst |ocks 19 and generate engagenent signal [err] and
di sengagenent signal V2. The guides 50, 50a.have a second detector 71, as
shown in Fig. 22. The guides 50, 50a each have a vertical part and a 10
spreaded-portion. The second detector 71 is |ocated inside a |ower end part
of the vertical part. As shown in Fig. 23, the vertical part is forned with
a hole-72 extending perpendicularly to the inner surface thereof. A
det€ction rod 74 with a roller at its endJ)g~installed in the hole 72 15
and can protrude fromthis hole by a spring 75. Wien this second detector

71 detects t@prepadeenq®,off diess @1 Ai 54 dBei Babderitha gwrdssedOly SOfovably
generates a container confirm ation signal Vs. Wen, as shown in Fig.
24, the sebpnhydenadtiar cill ioplerd de2 ect52he canitthi n@uidds | ra@®y r upds tse
20 container confirmation signal [err]. The second detector 71 may conprise
a detection abtiagheda toi rtite 2uidsc o §f negobi nameoasad cabbevarrdngedatove the
this, it may be provided in anyone of various other manners: For~exanpl e,

it may be defpvedcpsnersyviode the oy teiner 8. aTh® spnesddan hdy hel shae a
of a hole 72a and a photosensor of the photocell on the side of a hole

72b, and Prak&lBf tafedeedOre 0 s ith ¢hatdoherést hdh€onengaEenont i rard | ohis-

signal [err] is issued when the |ight beam projected by the projector is
interrupted,ePﬁ@g§Pﬁﬁélﬂﬂﬂﬁﬁeig§wg erf%%*% ahenapﬁelﬁﬁﬂﬁréz mengagement

signal Vi and disengagement signal Vz. The guides &0, b50a

have a second detector 71, as shown in Fig. 22.
The guides 50, 50a each have a vertical part and a
10 spreaded portion. The second detector 71 is located inside a
lower end part of the vertical part. As shown in Fig. 23,
the vertical part is formed with a hole 72 extending
perpendicularly to the inner surface thereof. A detection
rod ?4 with a roller at its end is installed in the hole 72
15 and can protrude from this hole by a spring 75. When this
second detector 71 detects the presence of the container 18
inside the guides 50, 50a, it generates a container confirm-
LJ; ation signal Vs. When, as shown in .Fig. 24, the second
detector 71 cannot detect the'container, it interrupts the

20 container confirmation signal Vs.

‘The second detector 71 may comprise a detectioh rod
and a limit switch in combination as above. Alternative to
this, it may be provided in anyone of various other manners:

" For example, it may be devised to provide é projector of a

25 photocell on the side of a hole 72a and a photosensor of “the



5 fromthe projector is received by the photosensor. These signals [err]
are fed to a controller 76 installed in the oprator's cabin of the crane,
as shown in Fig. 25. Fromthese signals, the controller 76 generates
control signals [err] for the raising/lowering device 77 of 10 the guides
50, 50a, nore specifically a Ilowering command signal [err] and a
rai sing command signal[err]. The nuneral 78 denotes a start switch
provided to the controller 76. In this ucture, a description will be ~
gi ven the procedure of placing the container 18 which has been carried 15
by a trai |§Eo€9€§§'15-0§0,t_h@%i@e BLCKI RG1EL 728,080 KL -arft diféfemen t
container 18a, as shown in Fig. 26. First, the trolley 81 is .noved to carry
the spreadgicAOthatawhqil® Ahe\heieh babhepencoal ivmad i%h WHIhan the is
wi nding device is fed out to | ower the spreader 10 onto 20 the container
18. At thisstuedewhea sha tlight deam8 ppd jethedcobyr olther % djedior buis
since the second detector 71 does not detect the container 18 on the

i nner si deintherupdesi ndre corgnalnX 2 ohs bh§eakruptedr whens theotl i glehebednd,
so that the raising/lowering device 77 keeps the guides 50, 50a on

t he & opfrouwr tber paod esftamed ssprecelityedotly thei phg toglensgr. state. The
guides 50, 50a can_align the spreader 10 wth the container 18.
When the container 18heseymignaleyVWinkstaret fedkste a controller 76

installed in the oprator's cabin of the crane, as shown in

-~

Fig. 25. From these signals, the controller 76 generates
control signals V4, Vs for the raising/lowering device 77 of
10 the gﬁides 50, 50a, more specifically a _lbwering command
signal V4 and a raising'cpmmand'signal Vs. The numeral 78
denotes a start switch provided to the controller 76.
In this structure; a description will be given the
_proce?ure of plac;pg the container 18 which has been carried
16 by a trailer chassis 80, and of stacking it onto an already-
placed container 18a, as shown in Fig. 26.

First, the trolley 81 1is moved to carry the
spreader 10 to a point A, where a suspension wire 82 wound on'\J
the winding device is fed out to lower the spreader 10 onto

20 the container 18. At this time the start switch 78 of the
controller 76 is on, but since.the second. detector 71 does
.not detect the container 18 6ﬁ the inner side, the container .
confirmation signal Vs is not generated, so that the

raising/lowering device 77 keeps the guides 50, 650a on the



5. 19, the second detector 71 sends the .container confirnmation signal
[err] to the controller 76 and at the sane tine the first detector 70 feeds
t he engagenent signal [err] to the controller 76, which then sends the
gui de |l owering comuand signal V4 to the raising/lowering device, causing
tIte guides 50, 50a to 10 | ower. Wen the guides 50, 50a nove further
downward and their spreaded parts (17b in Fig. 3) project fromthe bottom
of *he container 18. Wien t'he second detec 71 ‘passes the bottom of the
cont ai ner 18, it stops sendi ng the contan®r 15 confirmation signal [err],

Eggpglrggfggfe d oge?ﬁg %gagff?i)?'i%n SIIa}(;w gptgf)aghﬁB L?ci?uglpg-r dl o%gogg’
lowering, stApoi pg;a8d BioXi Ngoal 1 QW fiegn S0eng0353icadase WY I G the

container 18 i1s ’from poi nt t he omere onto
al ready- pl acegh £8Phal-nN¢g.18a at point C. As the spreader 10 is |lowered onto
the container 18a, the suspended container 18 is guided by the guides 50,

S0a that project from ghenb@hleoModftdiltfecong ai Begridpand by LW w@ks
contai ner 18a. Then, when the twist |ocks 19 are rel eased, the

di sengaggrentg i ghal shebnll de theed or0 11N €9ME T Bhker cdh.t ahierh tdanE SERES1 on
the raising conmand signal [err] to the raising/lowering device 77 to
lift the guigiegn&®, V5040 the controller 76 and at the same time the first
detector 70 feeds the engagement signal Vi to the controller
76, which then sends the guide lowering command signal V4 to
the raising/lowering device, causing the guides 50, 50a to
10 1lower.

When the guides'so, 50a move further downward and
their spreaded parts (17b in Fig. 3) project from the bottom
of the container 18. When the second detector 71 passes the
bottgm of the con}ainer 18, it stops sending the container

15 confirmation signal Vs, stopping the guides 50, 50a. Then,
the container 18 and the guides 50, b0a are fastened together
by a fixing device nqt.shown.

. | Such operations as lowering, stopping and fixing of
the guides 50, 50a are done while the container 18 is 1lifted

20 from point B and then lowered onto -the already-placed
container 18a at point C. As the spreader 10 is lowered onto
the container 18a, the suspended container 18 is guided by
the guides 50, 50a that project from the bottom of the

container 18 and aligned with the container 18a. Then, when



5 The gui de device of the present.invention is suited for .
stacking containers in nultiple tiers. -This device 1is characterized in
that the guides are so provided to the spreader body that they are
vertically novabl e by the raising/lowering device and can be secured to the
f+our 10 corners of the spreader body, and that these guides are noved to
the I ower corners of the container gripped by the spreader in such a manger
that the spreaded part of the guides pLgi ct down fromthe bottom of the =
contai ner. Therefore, when the container 7s held by the 15 spreader body

and the guifese f £t PP8EK50190 st 1R HUIOM X dPeehRBERNRRY A1dkrldixed] o

or engage e container by a gripping neans or pressing neans wth

their sprgadegbdatdsStReokbondirad 14eWyef,r GRitdle bohéam sknliBe eaRrt airkgisidde
guides act as if they were securely nounted to the bottom of the 20

cont ai ner coraked & DEnRPSvii apalthd ifadrsdme, 1 dwefiyg Qetieen77zhe twppAari £nd
| ower containers can easily be elimnated by the guides engaging with
the top edgas piidée bOyesoOaont ai ner to gui de the upper container and align
it with the | ower one. "Unli ke conventional devices in which a spreader
body b&ars reacti on Thecguidet deyige tofe the dexesentoinvegtiont e sudstad
I nvention the reaction forces are born by the container to or with which
t he gui desfaar es taeking gontainers in multiple tiers. This device is
' characterized in that the guides are so provided +to the
spreader body that they are vertically movable by the
raising/lowering device and can be secured to - the four
10 corners of the spreader body, and that these guides are moved
to the lower corners of the container gripped by the spreader
in such a manner that the spreaded part of the guides project
down from the bottom of the container.
Thereforg, when the container is held by the
15 spreader body and the guides are positioned at the bottom of
the container and fixed to or engaged with the container by a
gripping means or pressing means with their spreaded parts
pfotruding down from the bottom of the container, the guides \/
act as if they wére securely'mounted to the bottom of the
20 container. Hence, the positional difference, if any, between
the upper and lower containers can easily be eliminated by
the guides engaging with the top edges of the lower container

to guide the upper container and align it with the lower

one.



5 engaged. Therefore, when the upper container is being aligned with
the I ower container during the work of stacking containers, the forces
acting on the guides does not act either on the spreader body or on the
vertical colums of the 10 gui des as bending nmonments. As a result. of this,
t e gui des need only have an irreducible m nimum strength, which in turn
redgges t he wei ght of the spreader, contributing to a reduction in the
overal I weight and the building cost of thescrane. CLAI M5 1. A
spreader for use in securing and hoi sti g 4 contalner conprising: a

spreader body: two paigg) okeOubHGRnd4/HACY &y bOL N lsngbmgggaj o iR

t he spreader body, eac gul aving an 1 nclined surface

to make Con%%@b\ﬁéikér¥%ﬁgg?oﬁffB?%e%°@E¥{H§ &ﬁephéh§u§gégad§rco%%fﬁgﬂﬁg

onto the container; raising/lowering nmeans for -raising an dner

gui des rel atyhee ﬂrfbééh?t SPheafel oaNdhlkeO rd scX N NEsr8Es UM felet ObBP‘ﬁ SWyeadﬁ{e
for supportlng the guides fromthe spreader body; and neans for securing

the guides tcodtwimdriesteof bhe sprhademh ikedy vhen fhea gy d8§ear§eb%r%d or
rai sed position and to the sides of the container when the guides are in

their | ower ehgapsdd on; wherein when the guides are in a raised position,
they project slightly fromthe bottom of the spreader body, and , when the
gui des are | owered relEheévefovea cwhea ndhe upper container is being
aligned with.the lower container during the work of stacking
U containers, the forces acting on the guides does not act
either on the spreader body or on the vertical columns of the
10 guides as bending moments. As a result of this, the guides
need only have an irreducible minimﬁm strength, which in turn
reduces the weight of the spreader, contributing to a
reduction in the overall weight and the building cost of the

crang.



secured to, and supported by, the spreader’ body and stopped at the | ower
part of the container, the guides project slightly fromthe bottom of the
cont ai ner, the arrangenent being such that if the container secured by the
spreader is |lowered onto a further container, the guides are adapted to
rove the secured container Iaterallyyﬁg_align the secured container with
the further container if said secured €ontainer is not already aligned wth

the further container. 2. A spre@ggliw claimed in claim1, wherein tH&

rai si-ng/l oweri ng nmeans consi st of colum which is oriented

substang i al 'Xcskfélf%i%{"'ﬂirlu\ﬁeEﬂ‘sé&%ﬁnéggf!rlﬁbf‘sﬁn%% éd?&xﬁaf,gtaﬁggfﬁggy and one or

nore novabl e s that are no e alohg the fir , Ina
substantial | y spr@hddrdRdydi rection, and wherein a substantially horizontal
beamis nmounted to an énd of the | owernost novabl e colum and has its ends

fitted with g peis dfh@iideattanged en dogiiohigitgdinal Sidescoff the sprwaaﬁmiuzt; edghi h a -
corner of the container, and wherein the guides are provided with | ock

devi ceguideahaving andiqlined strfager whieh fis adapted toemakeleentadt wittethecdgeaiofi¢hie t o | ock
the guides to the container. * C L M S * 3. A spreader as

cl ai neccontaingrawhenithe\spreadenis domeened iopimuiel comaingryy neans consi st of a
substantially vertical first colum nounted_to the sides of the spreader
body and oneraisingfigveeringmeans fepraising ang lowerning thegwidasselative tgtheer t i cal | y
along the stationary columm, and a beamis | ocated at the ] owernost end of
the | oWPFGAYSE a%@lter%ﬁm&m%ﬁeﬁﬁﬁgﬂ He: sParaden for %P%@&rfi‘ﬁﬁald&% ®e beam
sli dablssxéfwngcéfd to the end of the first beam and wherein the novable
beam i EROdY: ads end with one of the gui des and i s extended or th

e act e gl TR L SR BS A5 S SRR TR e an Rl © Do
g ST BT pRPI Ry By Bt WhEF bl SR 8 e = 0
lowered position;
wherein when the guides are in a raised position, they project slightly from the
bottom of the spreader body, and , when the guides are lowered relative to a container
secured to, and supported by, the spreader body and stopped at the lower part of the.
container, the guides project slightly from the bottom of the container, the arrangement
being such that if the container secured by the spreader is lowered onto a further
container, the guides are adapted to move the secured container laterally to align the
secured container with the fufther container if said secured container is not already o/
aligned with the further container.
2. A spreader as claimed in claim 1, wherein the raising/lowering means consist of a
first column which is oriented substantially vertically in use, mounted to the spreader
body and one or more movable columns _that are movable along the first column, in a
substantially vertical direction, and wherein a substantially horizontal beam is mounted to
an end of the lowermost movable column and has its ends fitted with guides that each

have a guiding surface for engagement with a corner of the container, and wherein the

guides are provided with lock devices that are adapted to project into the'sides of the

container to lock the guides to the container. -

S nwmami



substantially vertically in use and one.or. nore novabl e col ums novabl e
along the stationary colum, a pair-of |left ‘and right parallel |ink
mechani snms are provided at the | ower part of the |owernost colum and one
end of each mechanismis connected to the | owernost columm and the other
end js fitted with the guides, and the parallel |ink mechanisns are driven
by qrive neans such as hydraulic cylinders. 5.- A spreader as clainmed in
claim1, wherein the raisingélowering dfice consists of a substantially
vertically oriented colum nounted on the sides of the spreader body and
one or nBre NV sireaderals\eldimed iy slaim 1alxﬂ{eee1hftﬁe§£§iﬁ%ﬂ6%ﬁﬁ thedfi§ bodside of a
colum, and a substantially horizont al'l y oriented beamis provided at an
end of t bubstamtiatywetticabfirsncohmth toened t6 alidsideslofdme spieatibebatly ARFokbr
guiding the spreader in a longitudinal direction, a sw ngable guide for

gui di ng fleze savablgegolumns that slidit substantaity verticdlly ﬂengdmﬁa @06Lhntn, inidv €
device for driving the sw ngabl e guide. 6. A spreader as ag'al med in

cl ai m 1, 2ogamrisfocatadnatithe lnwermos enshofithe dewernwost colamsy, vdtide bedm dycludesth

W res fegﬁq; t fromthe winch and so connected as to pull a pair of left and
right gu “@Xéwe@%r @Y@g@@t%tqmeegdpaﬂwm eameard des of

th t d | 1, wh th
sp?egggr % g%;,n the ‘F‘SV?R&‘S bgq.més F‘ﬁ‘ﬁ% asﬁ’ifL?VI“ge(ﬂi‘&: |tgeg¥l‘1ri?§s agd !-‘ﬁé‘%h@ﬁ Qefl ew

por t1 on {RGCEAB AR meAgCwhish cRuoa s iest e a0 dhe hodble eatiiogaer. boy
bady. 6% " APHRERG M claifie B BT 1, SHBIRh G Rt 0%%1% oor !
|g\'|6rowg ol ed ah e n_im ately above
an i nner ?nc ngg lgﬁ&n?&i e aﬁiﬁggéﬁa@’wegggﬁfvi‘ﬁi‘és 53 ce or absence
of the cqis@infighy véfﬂiaﬂ?%ﬂu%cﬂéﬂed& thdre movable columns movable along the

stationary column, a pair of left and right parallel link mechanisms are providéd at the

lower part of the lowermost column and one end of each mechanism is connected to the
lowermost column and the other end is fitted \i;vith the guides, and the parallel link
mechanisms‘are driven by drive means such as hydraulic cylinders.
5. A spreader as claimed in claim 1, wherein the raising/lowering device consists of
a substantially vertically oriented column mounted on the sides of the spreader body and
one or more movable columns movable along the substantially vertical column, and a
N .substantially horizontally oriented beam is provided at an end of the lowermost column

-and has at each end one of the guides for guiding the spreader in a longitudinal direction,
a swingable guide for guiding the spreader in the width direction of the container, and a
drive device for driving the swingable guide. |
6. A spreader as claimed in claim 1, further comprising:

a winch mounted on the spreader body; and

wires fed out from the winch and so connected as to 15ull a pair of left and right

guides towards each other for engaging the guides with the sides of the container.
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| owered and when the sensor detects the absence of the container, the-

| onering of the spreader body is stopped. 9. A spreader substantially as
her ei nbef ore described with reference to and/or as shown in Figure 1 to 5
or Figures 6 to 7(b); or Figures 8 to 11, or Figures 12 to 13(b), or
Figures 14 to 16 or Figures 17 to 20 or Figures 21°'to 24 of the draw ngs. *
C L M S * ind

-_.?)0- -
7.. A spreader as claimed in claim 1, wherein the spreader body is formed of a frame
almost equal in size to the plan view area of the container, and a rectangular frame
having guides at the lower portion thereof and enclosing the outer circumference of the
spreader body is raised or lowered by the raising/lowering means provided on the
spreader body. |
8. A spreader as claimed in any preceding claim wherein a sensor is provided in at
least one of the guides in a position immédiately above an inner inclined part of the
guide so as to detect the presence or absence of | the container, and when the guide is I\J
lowered and when the sensor detects the absence of the container, the lowering of the
spreader body is stépped. | | _
9. A spreader substantially as hereinbefore described with reference to and/or as
shown in Figure 1 to 5 or Figures 6 to 7(b), or Figures 8 to 11, or Figures 12 to 13(b),
or Figures 14 to 16 or Figures 17 to 20 or Figures 21 to 24 of the drawings.
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