WD 2004/ 076333 | Side-lift spreader for a container PCT! F 12001/00006 7 The
present invention relates to contai ner handling equi pnment. More

specificah{xmﬂuﬁghbe present invention relates to a sidechisitoospamater

i ntended for the handling of containers, in particular enpty containers.
When handling enpty containers, it is known to use a side-lift spreader
attached to a lifting carriage arrangeq to be novable on a nast of a
vehicl e intended for 10 contai ner handling. The side-lift spreader is
novabl e al ong the mast fromthe |owernost stacking height to the uppernost
stacking height. The side-lift spreader conprises a horizontal support
struct ure whbidp-lifsspreadehfropontiiieng position substantially parallel to a
vertical plane and to which gripping neans have been attached, and the
front side of which horizontal support structure is, in the 15 operating
position, substantially parallel to the |ongitudinal side of the container.
To bring the gripping nmeans, such as gripping hooks or gripping spindles, to
a suitabl e Trd pesey themiiph relategtd ppitagerpeding eguipmenh daespediiigelly.t he
gripping length of the horizontal su t structur f. the side-1lif
spreader i s tﬂ? WETFeBE MVvggien 66?1?%?1?0 aa?&feg@{r éBIie@d‘?rraner“g% £Rrhe 1@6‘%@ gnoélr s of

di fferent grﬁgmﬁﬂgsHg@gﬁﬁﬁbrgxgggﬁhﬁﬁngg - 40 20 feet long, may be handl ed
by means of the side-lIift spreader. Mbst commonly, when a side-lift spreader

of the hook type is used, the gripping hooks projecting fromthe front side

of the side-lift spreader grip the apertures in the carner fitti of the
upper cornerylaylhﬁlf1 hé'tg(ﬁl&?’gg?rtlﬁ i GRRFAIT YL B KON OGHE & ?‘ﬁﬁnﬁ}eaﬁ@ fHa 13

side-lift s Of ot i i , i~PRi : SDI ip the
Cop apert urer | ingCarkii MRy o bURRG DI BE m Bt PR HIAPHIChER B

cont ai ndi0. Tvataihor hadihihgl Theippierlift spreaddrus enevabéndengnthe heasy drvinctile
di rection downwards be] ow. each gripping nmeans suc tg‘t t.he support areas
or the cornef FIipeT ﬁ&gL et ol bbed SSES ey e o6 ifﬁﬂﬁeéﬁ:‘iﬁe of the
cont ai ner caf hR;iSyPPAHEG AN stiRrBQRAliZ Gt S UPRAE topehdthet Wosition t he
operating position of the side-Tift spreader.
substantially parallel to a vertical plans and to which gripping means have been
attached, and the front side of which horizontal support structure is, in the
15  operating position, substantially parallel to the longitudinal side of the container.
To bring the gripping means, such as gripping hooks or gripping spindles, to a
suitable gripping length at gripping apertures of the container, the gripping length
of the horizontal support structurs of the side-lift spreader is fixed or, more often,
adjustable in order that containers of different gripping lengths, typically 20 — 40

20  feet long, may be handled by means of the side-lift spreader.

Most commonly, when a side-lift spreader of the hook type is used, the ripping
hooks projecting from the front side of the side-lift spreader grip the apertures in
the comner fittings of the upper corners of a lengitudinal side of the container and,
25 when a side-lift spreader of the spindle type is used, gripping spindles grip the top
apertures in the comer fittings of a longitudinal side of the container. The
horizontal support structure extends in the vertical direction downwards below
each gripping means such that the support areas or the comer fittings of the lower
corners on the longitudinal side of the container can be supported on the

30  horizontal support structure in the operating position of the side-lift spreader.



WO 20111/ 076333 7 PCT/ F12004/ 000067 In the known container side-lift
spreaders it has been found to be problenatic that, at the stage of

gri ppi ng“tdtq’ g/gﬂt)gu ner, the operator does not see very Wellerbd¥oo@si ppi ng
area, the enof upper corners and upper corner apertures of the container,

and is prevent ed from seeing the gripping nmeans, such as grippi ng hooks,
which 5 are situated on the front side of the upper area of the vertical
beans placed at the ends of the horizorntal support structure of the lift
spreader, when viewed fromthe direction of the operator of the container
| oadi ng device. Poor visibility is due to the known structural arrangenent
in which verlnithaknewd che@mer pidevgntpraidesat hashesudburcbiot teciroblanysic thagul ar i n

hi gher st acki n hel wi t.h re than 5 - 8 10 containers plac one on
top of anot h@r =g éE’E‘PYblf‘ot the CpRtaLiEh: the rwsmt%ﬁoe NQLoSSH Y d*éﬁg thfovel and

i nventive sig quullé greasﬂ%%ﬂééarup[ﬁ{ con&® M 1"*0% ﬁeﬁtﬂ%@@%@ cBRfGRr] ¢

possi bl e to 3ol've or l'east "~ " nminim ze t he above-nentioned problens and

dr awbacks. lzﬁnd‘ﬁlsqsevemtqdeﬁbm semgabbigappidghyednk esyvheseqppimy bodlisowhidhhe
characteristic features of which_ are defined in the appended set of clains.
The i nvent i ofcisEUgehapdns yrophsifaof Bieiuwpesr 2 of de éﬂ?l@%ll%’@mﬁth’&cﬁgétm ch is

open at 20 it U LhorERIR) A SOIRLLRES( el BILNG TEANS LS AANART In the

area of a |ef arig hor Pzont al support structure of

the side-li fdu@pb@@(ﬂeme bperatod thet @nadlﬂlﬁvt/o@thﬁg@t:vrcb Skedr isbiliag s ddet fo t he
gripping area of the container and wth the upping neans. 25 It is
char act er i sti1é 180N &tresiadiavaspgeBnt e hisheYRr 16‘?\‘ ?I’r@af’e‘ilﬂ% PFQYERt &iteeict ur e

that is Ope\ﬂsg:{l] dﬁtngalct)qhe mﬁ‘&HEr ﬁ?“gig etseé?acmcuf?&gétsa@ﬂht19101\{%[“'[1}91? lghe 89rI ppi ng

nmeans is atta rectiy or t an I nter medi at e

char act erd sticantdifiero percedrboelbimesit ofofnothee i nvention t hat the fork structure
that 30 is open at its outer edge conprises a lower armto forma support
area bel ow t he

An object of the present invention is to provide a novel and inventive side-lift
spreader for a container, which spreader makes it possible to solve or at least

minimize the above-mentioned problems and drawbacks.

These objects are achieved by the present invention, the characteristic features of

which are defined in the appended set of claims.

The invention is generally characterized in that a fork structure which is open at
20 its outer edge and comprises a gripping means is arranged in the area of a left and
a right side end of the horizontal support structure of the side-lift spreader in order
to allow direct visual contact with the gripping area of the container and with the

gripping means.

25 It is characteristic of one embodiment of the invention that the fork structure that
is open at its outer edge comprises an upper arin to which the gripping means is

attached directly or through an intermediate part.

It 1s characteristic of one embodiment of the invention that the fork structure that
30 is open at its outer edge comiprises a lower arm to form a support area below the

gripping means.



gri ppi ng nmeans. WO 20011076333 PCTI F(2004/ 000067 It is characteristic of one
enbodi nent of the invention that the horizontal support structure conprises
a frame @ﬂgﬂgyghggg-hand lifting armand a |eft-hand |i ficgzonanmpemhi ch
arns are arranged In the frame so as to be novable in a lateral direction
and to the end areas of which arns the fork structures which are open at 5
the outer edges are attached. It is charnacteristic of one enbodi nent of the
invention that the gripping neans is of the hook type. 10 It is
characteristic of one enbodi ment of the invention that the gripping neans is
of the spindle type. It is characteristic of one enbodi nent of the invention
that the supptrehasactqiistiooé ong lgatbodsnyy en the inyeion thal the dgazewalcuphagied. 15
It is characteristic of- one.enbodi ent t he-invention that, the.horizontal
support st rerire FBRHr e S T ek SR SR AR o R ARE L or el
direction widdy wigsipeehs te tdhRnbed th N Ganlel ades 8hd indvabkhar aqkerdisti c of
one enbodi nent of the invention that the horizontal support structure
conpri ses a direghen azchtp tha enAareas\oé mémeh frints the faukstueiees) which atg egnratage  and
the fra thre JS $jclear nce for free tilting of the horizontal support
structuré t o e PBEEFISBA T HEE"&vi at es from a hori zontal position. 25 In the
arrangenent in accordance with the invention, the fork structure that is
open at its outer edge is arranged in the area of both ends of the

hori zont al duppdratactsistioof wne cofbotdheent ofitiz mgentginddal ihetgrppingadeas ia

gri ppi ng ne%ﬁ@-bﬁhﬂq attached to the area of the upper armof the fork
structure. 1% PFucture is arranged to be open such that it enables

t he operator of the container handling device to have 30 direct visual
contact with the gripping area of the container, i.e. with the upper

corners lof tlhe dathstafstic g one egitedungidlof diedavertidnstbat thergpporg mpansris

i ncl udi ng tho the spindle type.

It 1s characteristic of one embodiment of the invention that the support structure

that is open at its outer edge is C-shaped.

—
N

It is characteristic of one embodiment of the invention that the horizontal support
structure comprises a frame that is arranged to move in a lateral direction with

respect to the lifting carriage.

20 It is characteristic of one embodiment of the invention that the horizontal support
structure comiprises a frame, and in the movement fit between the lifting carriage
and the frame there is a clearance for free tilting of the horizontal support

structure to a position that deviates from a horizontal position.

]
n

In the arrangement in accordance with the invention, the fork structure that is
open at its outer edge is arranged in the area of both ends of the horizontal support
structure of the container side-lift spreader, a gripping means being attached to the
area of the upper arm of the fork structure. The fork structure is arranged to be
open such that it enables the operator of the container handling device to have
30 direct visual contact with the gripping area of the container, i.e. with the upper

corners of the ends of the longitudinal side walls of the container, including the



WO 201) 4/ 1176333 4 PCT/ Fl 211114 /0110 O 6 7 side gripping apertures of the
upper confers, and the fork structure is arranged further to be open such
that it Qﬂ@bLg%7 gisgect visual contact with the gripping popans)ymueh as
gri ppi ng whi ch are arranged to project, for exanple, to the front
side of the end areas of the upper arnms of the open fork structures. Wen 5
gripping the side gripping apertures, t side-lift spreader in accordance
with the invention makes it possible to lift either only one container or
si mul taneously two containers placed one on top of the other. Visual
contact is unhanpered and direct advantageously in all container stacking
hei ght s \/\hen81ﬁ%1r§dppllﬁ1§ gpertugesceinthai Wppes cormardy and a@@(ﬁmél yrugbire 13 baangd 9
cont ai ners

Advant ageousﬁl\lff(lele ﬁ%%l nq}%ﬁtc‘ziu(%ﬁ %atnqa(?”?gfe gdo Il&ggP’ iséla P%I WR& tﬁ% qﬂipgfnc’f eet.

spreaders of bl RN &igp¥Pehodid, WRikMre Bﬁﬁn@’&&@'%@ectgfmm%'a&?les% pel es
arranged in connecti on Wth the upper arnms of the open fork structures grip,

from above, fromti sibs ng theperd arces obthet @pgpeofannhef(tlmwmméxk SIECWh’:’é Wivaant i on
wi |l be described 'h%thefollowl %él ref ggnc_e q.thea 6&1 flgures
whi ch i1 Pust FIRANS T L0 EHPRER Brgueh: e SdpAUnauradsh i dEsriie e Vi ¢

embodi ment oy fifn! rﬁXl@é@tﬂ ?h sﬁﬁ’é‘ﬁi Hlﬁreﬁgert&ﬂ;b811@9c\ﬁ?tﬂﬁ1€19§10§4§1u1t¥ﬁ50u@H/ttho' m ting

the invention solely to the illustration of figures. 20 Figure 1 shows
a side-lift smtascepldcod oae onhpadnbe otlrer a‘énsmaddmntaet wiunhamperegrandrdiraett .

Figure 2 shows a side-|lift spreader far aj ner in accordance with an
advant ageous\%ﬁﬁtﬁa‘?%m il F%&allnﬁ\/gﬁ?lflﬁﬂ%%ﬂ ‘ﬁ%‘?%b‘g@lhpvel VP eWSHBHS r om t he
direction Ofmﬁﬂﬁmgﬁﬁﬁﬁxﬁﬁﬁegénfbgu@ﬁcéﬁ&ﬁmg RA! th 3l BeFhRAAler WPl the
right side of a side-1ift spreader for a container in accordance wth one
embodi melft  ofengthe of Alent( &aet. M‘qunrc@edusl}s, the fopntibewanhlsb e appyhd teilwe of the
container s d& i %tfsprea%lél%agfe {hess?)?n e t}rr]pe n Whlg] fgr example, gripping spindles

arranged in connection with the upper arms of the open fork structures grip, from

above, gripping apertures on top of the container.

15  The invention will be described in the following with reference to the appended
figures, which illustrate one container side-lift spreader in accordance with an
embodiment of the invention considered to be advantageous, yet not limiting the

invention solely to the illustration of the figures.
20 Figure 1 shows a side-lift spreader for a container in accordance with the prior art.
Figure 2 shows a side-lift spreader for a container in accordance with an

advantageous embodiment of the invention as a perspective view seen from the

direction of the operator.

25
Figure 3 is a partial sectional view of the right side of a side-lift spreader for a
container in accordance with one embodiment of the invention.
Figure 4 1s a top view of the right side of the container side-lift spreader shown in
30  Fig. 3.



WD 2004/ 076333 5 PCT/F 12004/ 000067 Figure 5 illustrates the free tilting of
a container side-lift spreader in a lifting carriage. Fig. | is a

per spect hy§ )i /W3:$een fromthe direction of the operat ecrmatoavsiode-1ift 5
spreader 2 without a lifting carriage for a container 10, which side-lift
spreader is adjustable in gripping length, and of a horizontal support
structure 3 of the side- |lift spreader 2 in accordance with the prior art.
The coupling of the horizontal support structure 3 of the side-lift
spreader 2 to the mast of a container handling vehicle by means of a
lifting carriage is not showm in Fig. 1. The lifting carriage |s 10 novabl e
al ong the ndtiSeonnllngEates het e é}t@g %fe@\faeéﬁmt%esldeoﬁ%ssplealﬁ%r fha IHiigBest

st acki ng hei nﬁ f the container 10. At the front side, i.e. at the side of
a. longitudinal Side 11 of the container 10, the horizontal support
structure 3 is substantially parallel to a vertical plane, and the 15

hori zontal support structure 3 conprises a horizontal frane 4, inside which
a right- harm:,| 1 1% ¢ BETSREGH 'S APH, %@em@pm thgrirectipn Pﬁ@lea‘mﬁ%m afe Ssﬂerlaﬁged to

be movablse, o hlC| 2 Willluh §iefxd & aﬂﬂ En 2B ta?ne?gg fnic ysdreﬁljﬁpx%adé} gyl i nder

devi ce |n af?é?eraT rectlon° outer en ng arms S 5'

there are engd Ltzmn@uﬁgu@pmowﬁto&lh azmaa)fcu li@toach] pepensheuran of thpwateds with
respect to the lifting anus 5, 5" 20 and which are, durlng t he handl i ng of
t he cont ai nérﬁ spreadubs tiarcrepycepyitialthe prieh agth Ehe (conpiineuei A hasizeatd1 of t he

cont ai ner SUpg@'? t Hétﬁ{ e Q??l?e gf&-ﬁ? spger}iqﬁ _gﬁ 1 V\ﬁg of gont:ﬁgé}u‘gaﬁldhﬂgh W th

the end faces cont al ner en gri ppl ng tont ai ner

10. A ri ght -kant gynpammgf hiaknglattagelias@chbenph Gigedt Thé tiffingharfizgent si de
of an upper part 6a of the ri ht hand end beam 6, i.e. fromthe sjde facing
the 25 dént dheiedlaploggdhe §<Ptrﬁhpyr1|r9a& i herreankaiyedr ihs pe Wept RS kierhizhest p| aced

on the fron%nﬁkgﬁﬂ.QQﬁQﬂtﬁygﬁﬁmﬂéﬁb 6a'’ of the left-hand end beam 6'. The
gri ppi ng hook T %re conpleftely visible in the illustration of Fig.

1 because the end beanms 6, 6' obstruct direct visual contact. Al so, not
shown At the front side, i.e. at the side of a longitudinal side 11 of the container 10, the
horizontal support structure 3 is substantially parallel to a vertical plane, and the
15  horizontal support structure 3 comprises a horizontal frame 4, inside which a
right-hand lifting arm 5 and a left-hand lifting arm 5' are arranged to be movable,
which arms are extendable, for example, by means of a cylinder device in a lateral
dirsction. At the outer ends of the lifting arms 5, 5' there are end beams o, o',
which are directed perpendicularly upwards with respect to the lifting arms 5, '
20  and which are, during the handling of the container 10, substantially parallel to the
longitudinal side 11 of the container 10. The outer sides of the end beams 6, 6' are
about flush with the end faces of the container 10 to be handled when gripping the
container 10. A right-hand gripping hook 7 is placed to project from the front side
of an upper part 6a of the right-hand end beam 6, i.e. from the side facing the

25  container 10 and, similarly, a left-hand gripping hook 7' is placed on the front side

of an upper part 6a' of the left-hand end beam 6'.

The gripping hooks 7, 7' are not completely visible in the illustration of Fig. 1
because the end beams 6, 0' obstruct direct visual contact. Also, not shown
30 hydraulic and electrical connections leading to the gripping means, which

connections in this type of side-lift spreaders are often placed above the horizontal



30 hydraulic and electrical connections |eading to the gripping neans, which
connections in this type of side-lift spreaders are often placed above the
hori zont glg M6yd1:381/ 076333 6 PCT/ F120041000067 franme 4 whirlfe20p#/00%¢t ed by
energy transfer chains or cable cover pipes, hanper visual contact with the
gripping area. In Fig. 1, support areas arranged in the area of |ower parts
6b, 6b' of the end beans 6, 6', i.e. ingthe area where the end beans 6, 6
and the lifting arms 5, 5 are joined together, support during lifting the 5
support areas of the container 10 arranged in the end area of the

| ongi tudi nal . sid of the ont ai ner rovi ded with. reinforcenent
structures, {JamRe gl%mi[%P@t??é%de y epﬁgVéwsgagggllgpl ARSI NG PIRET MRS de 11

above | ower g a[‘@tgrrctac'lt‘kmtlil-ﬁxe J{Qﬁ) £hikh Galpig aggvgﬁgrggregs aBandRBliRned fAgato the

structure of the prior art si cI’ft 'sprea in particular in small
gri ppi ng | engtitwser st Ibb’ didihe zadbadmé 6 26te1 ¢ iptlevaet whee th cogdramer of the
cont ai ner handl i ng device from havi ng di rect VI sibili tr\é {t o rl g hppi ng
area of the ScdhtBfin8e Ao AmshHwn #F JF‘}”@ tegether, SHPRE (UEPS i HUgE &4t er

st acki ng sheig gﬁcﬁ mgﬁﬂ g déolnpjg%e 19 80P ethe%nd a? (ﬁf’}h@!ldé‘%tﬁd LDsibe

upper nost ng grlppan hooks "o e si i spreader
cannot be selerbf thé caﬁmhyrl(v\aﬁd'lpﬂoh&leﬂeﬁﬂi feidftr@tmehestrucalteni.c.aachdentes and
damage i ncreases, The end beans 6, 6' prevent the operatar from having

di rect visudhe ewshedges Qﬁnﬂﬂ%loﬂlﬁ’f‘,‘“m@’f*llsﬁ%ﬁ Hgaboi)ﬁ’ééo“’iﬂ @M A Lbppdle ¥gisiers 12,

13 of the | , bei
pr O\C/)I dedevm t%ﬁgg’%?‘%ﬁ:aﬁé %‘épl)%r%tl%?;gog{hler?% m&ﬁw@hg gf%ggfc%g?%ookga??pwr > Peng

projecting fingatiduéarf incsmhalbigtippol fehgthendsdernBortizonbil fafmé Heprecamtthe ner
side-l1ift spreader 2 shall be disposed. Visual contact w th the grl ppi ng 20
hooks 7,107' ORAE% ©h theneomringpibapd e e vife sroapthering: dred VifHbIAY (P cifar upon

transition iRogieaker stacking.s aits and.te pellen arhamkoa Leagrhs. Fio

2 depicts a’si A7ft spre W gripping leng

cont ai ner 1Gtachingdoogldamdendiahdliag) fadveanidgeous enbadenseht thofupphenestvent i on,

as 25 a perspe {SIIV Lewfromthe dlrect n af t%te operator of a container

handl i ng stacking heights, the gripping hooks t G bldt: ift sprzader cannot be seen

directly, with the result that the risk of accidents and damage increases. The end

15 beams 6, 0' prevent the operator from having direct visual contact with the
gripping area, i.e. with upper corners 12, 13 of the longitudinal side 11 of the
container 10, the upper corers being provided with gripping apertures in which
the gripping hooks 7, 7' projecting from the front side of the end beams 6, &' of the
container side-lift spreader 2 shall be disposed. Visual contact with the giipping

20  hooks 7, 7' and with the gripping apertures deteriorates in particular upon

transition to greater stacking heights and to smaller gripping lengths.

Fig. 2 depicts a side-lift spreader 22 with adjustable gripping length for a

container 10 in accordance with an advantageous embodiment of the invention, as

2
“n

a perspective view from the direction of the operator of a container handling
vehicle, without a lifting carriage. The side-lift spreader 22 comprises a horizontal
support structure 23, and a fork structure 26, 26' that is open at its outer edge is
arranged in the area of both side ends of the horizontal support structure, a
gripping means being attached directly or through a intermediate part/intermediate
30 parts to the area of an upper arm 26a, 26a' of the fork structure; in other words, a

fork structure 26, which is open at its outer edge and to the area of whose upper



vehicle, without a lifting carriage. The side-lift spreader 22 conprises a
hori zontal support structure 23, and a fork structure 26, 26' that is open
at its ouyBhyeeeg;sss arranged in the area of both side erdsnoeivibhe?

hori zontal support structure, a gripping neans being attached directly or
through a internediate part/internediate 30 parts to the area of an upper
arm 26a, 26a' of the fork structure; in-pother words, a fork structure 26,
which is open at its outer edge and to the area of whose upper WO
21114/1176333 7 PCT/ FI 211114/001106 7 am 26a a gripping neans is attached,
is arranged in the area.of the right end of the horizontal support
structure 233TAH2 & FHPKSTEYRS 1§ a‘?‘“ﬁa%; IS, drages gﬁe"r‘fe%tt‘)f?]i‘es“g@lﬁ“éiro%dge and
to the area A 2180 b BB Sl v at it
arranged in ?eeﬂgggégta(y)?%}e @Cﬁggﬁd’ %@{%E@q %lﬁ@gﬁt“gl’%élg%%gsrc(gﬁgtarttjgure 23.
The 5 coupl i ngepéddehmdhorthz arhalf vdioppapper stmmutialia erigpingfmedne 1s attherhkd f t
spreader 22 to the mast of the copntainer handli ng vehicl e b&/ n;aﬂanlj of a
lifting carriSagEnRed HhthesHBWAL thenleftiggd 03 thoyporfpnial sypod sHRCtfe - e t he
si de of a5l opgj iﬂg'd?%fle ﬁbﬂ?or{%allsuﬁéo& BeuGeRrt 2 @pfhels@de—f'h%pre]agem tZant al
support structure 23 1n the hook-type side-lift spreader 22 of Fig. 2 1is
subst anti al | ynaparfght ebnteimenhareliing vahicksl necarsnd a Iingeairzgatiahotshppor t
structure 23. .or’r;)rises a horizontal frame 24 and lifting arnrs, a

ri ght - hand I}“fé;lgng arm25 and a left-hand lifting arm 25, arranged one
upon the other so as to be novable inside the frame 24, which arns are
ext endabl e, for exanple, by neans of a cylinder 15 device in a |lateral

di rection andttle frtwe sedal i.ar gabe ofdewtfiachngitudsnal lselef dr &f geraeotaureed 0, 8@, 26'

which are open.at their outer edge and conprise. gripping hgoks, . are.
at t ached 0 ThECH R DBPYh A HUUEr TaRqEE BN BRSVELT HIG FSter & CRFied fon to
the right, anthstQtihine pad@el &F 4 veRical pahe, ShAWRe Hobbil 6@ffokagRichire Or3der to

bring the side-lift spreader 22 of the container 10 to a suitable position
in the | ongi eudpmsgs adiorigentabiawe 2¢ had b&ntairmer a right-lfinsldefdiag eire 2§rang @i ng

reans 1n gri Pe@t'—l?a%dqﬁﬁ{lé Lcla.{i%SESQfarrtaplgecF gr?et 3}50@% 1€ ]Fagher so as to be movable inside

the frame 24, which arms are extendable, for example, by means of a cylinder

—
tn

device in a lateral direction and to the end areas of which arms the fork structures
26, 20', which are open at their outer edge and comprise gripping hooks, are

attached.

The frame 24 can be artanged to move in a lateral direction to the right and to the
20 left in a not shown lifting carriage in order to bring the side-lift spreader 22 of the
container 10 to a suitable position in the longitudinal direction of the container to

dispose the gripping means in gripping apertures of the container 10.

The fork structures 26, 26' which are open at their outer edge and comprise a

o
(9,

gripping means, i.e. a gripping hook 27, 27' in Fig. 2, in accordance with the
invention are attached to the ends of the lifting arms 25, 25" at the same height
level with respect to the frame 24. Each fork structure 26, 26' is arranged to be
open such that it enables the operator of the handling vehicle of the container 10
to have direct visual contact with the gripping area of the container, i.e. with the
30 upper comers 12, 13 at the ends of the longitudinal side walls 11 of the container

10, including side gripping apertures 28, 28' of the upper comers, and, in addition,



The fork structures 26, 26" which are open at their outer edge and conprise
a 25 gripping neans, i.e. a gripping hook 27, 27' in Fig. 2, in accordance
Wi th the,j @Vﬁn%hg@Jare attached to the ends of t he |Ift”ﬂgyﬂbﬂﬁﬂﬁ&m725 at
the sane height |level with respect to the frame 24. Each fork structure 26,
26' is arranged to be open such that it enables the operator of the
handl i ng vehicle of the container 10 tq have direct visual contact with the
gripping area of the container, i.e. with the 30 upper corners 12, 13 at the
ends of the longitudinal side walls 11 of the container 10, including side
gripping apertures 28, 28 of the upper corners, and, in addition, WO

2004/ 076333 BeHON straxtyma26) BO0freANaRged &t ke SPEU Stk étsatzte v pgable deregly r anged
to be open s enab e d 'S nt act th th pi ng
hooke 27, 27" kP Rl aFr AR b RS g, iR AREh sl Bt af e an
areas of thefriuppede @ i cABarcad @A thofipeharOpesy, ﬁ@a'kofsmét@@%muf@& strdbtured6’ . Wen
conparing the side-lift spreader 22 of an advantageous enbodi nent of the

i nvention sh¥R%n Fig. 2 with the prior art side-lift spreader 2 shown in
Fig. 1, iy can be clearly seen that, in the side-lift spreader 22 of Fig.

2, 1In the i medi at e vicinity belom1the gri ppi ng means, such as a gripping
hook 27, 27' Wakn @oﬁlﬁh@m A sife-Sif spedagier 1N 6f &n Al Caniidebhis BEbUdiIBENt BAthepr event
vi sual contact, suc . Structure being, for exanple, the vertical end beam
6, 6' of thelllpﬁfitmﬂ shevnsndeg 3 Wtithstb‘?%‘éieﬁkﬁ sidelifimgpgeader 2 shpvasw &ig. lvisual
contact W tIli\% GLLPPLOG BLEAT 4F sROLiPLRLEN oA DYl & QubiCiny Abd e

el ectrical connec 0 t he pprng neans if

it were deShb@hlye)etdw MHeagepiihe meabg\seclt heamlppﬂ@nm@ik 27 aZVEC\]Zé anipbligy
protected by 15 energy transfer chains or cable cover pipes, since said
hydraul i € antilledhe® st no sBHpEs B STeet ks@u%hqoal&&édudﬂ SrUESHFROPENEL 0 t he

vertical porgjQps, f@ &@Q@HRH?EHdﬁQﬂﬁ% @Qﬁt%25301£ﬁ %@qH{Q§gg§%ﬁqgﬁgggf 26,

26', which vertical portions are at the Si y of
vi sual cont attMuiebhert hgsugl ¢qpactgvidr tha gaupplutahee:g;ruspmt pgevenedrtsr hyldnawdcor dance
wth the i nv{?n tPIIGO"‘?IIC'I Icrogl(l:;cn\élnss lfl%lt sl?ocx))\l;]l} %%tssﬂ ytlpm mng to fhe cpnpp%lc' means if it
were desirable to place them above the horizontal frame 24 while protected by
15 energy transfer chains or cable cover pipes, since said hydraulic and electrical
connections can be attached, for example, to the vertical portions of the upper
arms 26a, 26a’ of the fork structures 26, 26', which vertical portions are at the side
out of the way of dirsct visual contact with the gripping avea and the gripping
means. In accordance with the invention, direct visual contact with the gripping
20 area of the container 10 and with the gripping hooks 27, 27" is enabled by the open
fork structure 26, 26" in the stacking heights of 1 — 9 containers, advantageously in
the great stacking heights of 5 — 9 contaimners, and in all container gripping

lengths.

25 In Fig. 2, the laterally outermost parts of the right-hand fork structure 26 and the
left-hand forlk structure 26' are arranged to be about flush with the end face of the
container 10 to be handled when the container 10 is gripped in order that
containers 10 may be stacked closely one after another and that, for example, a
single contalner 10 may be handled in the middle of containers arranged closely

30  one after another. In Fig. 2, support areas 29, 29' arranged in the area of lower

arms 26b, 26b" of the fork structures 26, 26' below the gripping hooks support



20 area of the container 10 and with the gripping hooks 27, 27' is enabled
by the open fork structure 26, 26' in the stacking heights of 1 - 9

cont ai news,2o@dwvasstageously in the great stacking hei ght@GI/BR0B/0H0(H7
containers, and in all container gripping lengths. 25 In Fig. 2, the

| aterally outernost parts of the right-hand fork structure 26 and the

| eft-hand fork structure 26' are arranged to be about flush with the end
face of the container 10 to be handl ed when the container 10 is gripped in
order that containers 10 may be stacked closely one after another and that,
for exanple, a Sknale container nd ed f

cont ai ners 9‘1”?15%#3@&%&43 "BEEIR" ade%nér%éef‘foé FIIS ha(!)—lfan ?‘#} “Fﬁﬁl en‘éalegfjﬁf)ﬁ’ret ar eas
29, 29' arrppgRGdibm ke anesr ahe | WBiner al MBand6bro i@ with R die&Kest r uct ures
26, 26' below the gripping hooks support WO 2004/076333 9 PCT// Fl 2004/ 000067
during |iftstrgtuRs isupsorsuppedlss ofd qdges elothe dpmgudig! sidedigbdve wite end
areas of themel qgl§ydf&mc &p§111 of the container 10 and provided with

rei nf or ceneht St ruct ur €5, giathey support the end edges of the

| ongi t uds nal side 11 above |ower corners 14, 15 of the container. Fig. 3 1is
a partial sectional view of the right side of a contai ner side- I|ft spr eader
22 in accor H#néds winarid sectéaisbdionesit thofighhadp W@rﬂqnmleféni!: I QPr€4 4rs a top
view of theg,ri 0 the con ide-1j.ft s r of Fig. 3,

the cont ai né% 1118 Coﬁéanﬁ“ Wé{l 8oc}l%lﬁlt1 acfttﬁ rfvﬁn{I%% 4 Bﬁ 174 reader 22 in
Figs. 3 andofiheldHtrishi. oﬁtn&@oﬂfbﬁheﬂmdﬁshﬁt §irgder anst ar s, @k cbﬁt@uﬁ@qlﬁ) type

si de- spreader 22 Tllustrates how the container 10 s rlpped The cont ai ner
10 shown wi b¢ingebRresh 1 cpeigch with ippeide-dd, srresder hé usiFes gﬁnﬁﬂshpgﬁﬁrpudlnal

si de 1110 Ona&'\/go{hle I%B‘Bﬁ"{@ﬂu Pt;git %1%%%%& tgéiemﬁ?—églfea&Q%Z ?’LRB gﬂeg% sth%e lift

spr eader 22 te spec Serves pi ng neans
and is pl aceshthifert heisag@sp«af me cumperel a0 ’h@eA vaith afbl@ﬂeﬁhei @sr kupi)BrtSdi ructure
26, which is situated at the d of a laterally novable lifting arras 25

di sposed i no& e sfpobys 19161?5ﬂ6]aé&1t1b td ?rh%hf)%?ﬁwlsﬁuaéowuwéleupb%ﬁ t&r m 26a,

I's container side-lift spreader 22. More specifically, a hook 27 which serves as a

gripping means and is placed in the area of an upper arm 26a of an open fork
structure 26, which is situated at the end of a laterally movable lifting arm 25
disposed in a frame 24, to project to the front side of the upper arm 26a, is
disposed in a gripping aperture 28 of the container 10 and, on the other hand, the
longitudinal side 11 of the containsr 10 rests at its sufficiently reinforced support
arsa, for example, at its lower part or at its lower corner or at its end edge, on a
20  support area 29 arranged at a lower end 26b of the C-shaped fork structure 26 that

is open at its outer edge. Thus, the C-shaped fork structure 26 of the side-lift

spreader 22, which is open at its outer edge in accordance with the invention,

enables the gripping area of the container 10 to be visible.

25  The upper arm 26a of the open fork structure 26 directed upwards and outwards
carries by the gripping hook 27 the vertical load caused by the mass of the
contamer 10 and the support area 29 directed downwards and outwards and
arranged on the lower arm 26b of the open fork structure 26 supports the container
in the upright position. In Figs. 3 and 4, the support area 29 is arranged below the

30 gripping hook 27 and a support area provided with a reinforcement structure and

situated 1n the lower part of the longitudinal side 11 of the contamner 10 - a



di sposed in a gripping aperture 2S of the container 10 and, on the other
hand, the longitudinal side 11 of the container 10 rests at its

suf fici eptd Mmol/@ispizorced support area, for exanple, at ipts/diowencpert or at
its lower corner or at its end edge, on a 20 support area 29 arranged at a

| ower end 26b of the C-shaped fork structure 26 that is open at its outer
edge. Thus, the C-shaped fork structure;i26 of the side-lift spreader 22,
which is open at its outer edge in accordance with the invention, enables
the gripping area of the container 10 to be visible. 25 The upper arm 26a of

the open fork structure. 2? dlrectﬁ upwar ds-_and qﬁégg carrie é¥ the

gri ppi ng hoGRMBHCE RNk SeXayiYIog (e By it “815“13995 AE/A? &R ner

and the suppgs {indfisd widn @id &t s dowanasgds and outwards and arranged on the
| ower arm 26b of the open fork structure 26 supports the container in the

upright position. In Figs. 3 and 4, the support area 29 is arranged bel ow

t he 30 i l. t i f t
Structure ARITESTY Eorbie psREDRLF al ¢ HEHE SR dnds SIESaT of ¢ he
contai nes 1Qaqc 2sY¥Re2R04/ thﬁ@?fésCP%e 5113199&@9@9199310 o8 Q0RHIRH O%QB@er in

this exenplifying case - is supported on the support area 29 in
si tuati on whuepert e Odat abaeof ltlsa tﬁaﬁids*oterstuuaahﬂetﬁnen}glrpommf Iaesmppbdsarpau on of

Figs. 1 - 4, the fork structure , ca ave her than
The® G shape "SI Pt Slogar g o S ot G ool L RAR AR 26a.
26a’ of the bfaI?)"\sktn%thrHﬁ)‘ilW Rieafd Hhe RIS ehOhred cTURPRSILfoRi-82nd Adgaiged on
the | ower arm 26b, "9s to support the container 10 substantlally bel ow

t he grlppln@ﬂﬁﬁaﬁgﬂhﬂ@ﬁuhxhh®ﬂ@eCpmﬂﬂhel%rea of the reinforced end edge of
t he Ion?btudinal side 11 of the container 10. 10 Fig. 5 shows the structure
of a lifting carriage 30 of the horizontal support structure 23 of the

side-1ift spieatdehod?, thehdialRngtrdfch Uifinenakiee §0 eg- thel hdiboned dubgort
hori zontal support structure 23 in the Ti ftlng carriage 30 within limts, at

the nost t étredureeld elelie sisleshift ispresderdiel gyl uckwmenmrleh Brs-2bmsot Posi ti on,
I ndi cat ed W'htonzontal suppert structure 23 in the lifting carriage 30 within limits, at the most

to the extreme positions, deviating from the horizontal position, indicated with
15  broken lines. The lifting carnage 30 comprises a horizontal upper support 31 and
a horizontal lower support 32, between which the frame 24 of the hornzontal
éupport structure 23 is disposed. When tilted, the extreme positions of the
horizontal support structure 23 deviate by about 3° from the horizontal position.
The tilting of the side-lift spreader 22 from the horizontal position is needed, for
20  example, when the gripping surface of the container to be stacked or the surface
on which the container to be stacked has been placed is not parallel to the support
surface of the container handling vehicle. When the side-lift spreader 22 shown in
Fig. 5 is used for gripping a confainer situated on an inclined surface, the
horizontal support structure 23 is disposed along the container freely such that the
25  gripping means can be passed into the gripping apertures. Similarly, when the
container is lowered onto an inclined lowering surface, the horizontal support
structure 23 follows the container freely, with the gripping means secured to the
gripping apertures, so far down until the container in its entirety is supported by
the lowering surface or both ends of the confainer have been lowered onto the

30  lowering surface. Thus, a separate actuator is not needed to tilt the horizontal



15 broken lines. The lifting carriage 30 conprises a horizontal upper
support 31 and a horizontal |ower support 32, between which the frame 24 of
t he hori z@nt@lnrsypport structure 23 is di sposed. Wen tictitrehsbhweext renme
positions of the horizontal support structure 23 deviate by about 3 from
the horizontal position. The tilting of the side-lift spreader 22 fromthe
hori zontal position is needed, for 20 exanple, when the gripping surface of
the container to be stacked or the surface on which the container to be
stacked has been placed is not parallel to the support surface of the

[ handl i hi . Lde-Lif .ead 2 .sh ' Fig. 5
S uoed for GPPRRTRCA Cont S Rarelf o aH on <4 SPHEP? e SeAraLen Pre

hori zont al suppRhtal pbsiteh.ure 23 is disposed along the container freely such
that the 25 gripping neans can be passed into the gripping apertures.
Simlarly, when the container is |lowered onto an inclined | owering surface,
the horizontal support structure .23 foll ows e contaj nef freel ith the
gri ppi ng npaﬁ‘_s%’éc%ﬂ?é% pPglﬁeSIHlﬁfeF‘p?{i g & eér?éj?’gsﬁar%%a? (Slbe\/ﬁo’iﬁ%c{nite\flv t he
cont ai ners i Nguphsrt &Rfukbhied 31 SudtBPepéedomystnichged ev@ptififs IHTh@Gemerangot h ends
of the container have been | owered onto the 30 |owering surface. Thus, a

separ at e act SRR Manbtaraeseladed Gory the sideelifi cpicaden B Tho [PAing ranoEe333 |1

PCT/ F12001/ 09006 uppo. structure 23 of the side-lift spreader 22 to a
bosi i on 1 hat B a R s AR R R S i DR IS g SHRRREH a2

portions sitietiedaathe idigitalinabveticd AevitibAFRNE4f e fidige Dpri zontal 5 support
structure 23, such as open fork structures conprising lifting arns and

gri ppi ng nmeans, are excluded fromthe side-lift spreader 22. The lifting

carriage;n 3 Jof &R 24 i e HL - 11 ~draw ng
of pri nc%OpI &@ge%nﬁ§n€cﬁﬁ%§f€% ﬁaég ‘%én%(lS ? %ﬁ?lﬁﬁlﬂl}%%?x?%@gall%H?Reloﬁé%tg%@%leane of
the frame 2423 1dtikhe £ pedtibn Idevagnofirdnha Hdrfzbhay position ageac@bngizadd bpg t he
hori zontal support structure 23 to tilt .to a positiga deviating¥%r0n1a
hori zont al pY&IIEIEN? FYitahle SRpICRsHEM2BSE T dp fiingioNgMsnisli RRBFen Yieriitag)

clearance F i piile VLB Hanld $4 RRUNE SRSl dhMiment, the movement fit
is a sliding fit. In Fig. 5, the frame 24 is arranged to slide a limited distance in a

15  lateral direction within the lifting carriage 30 between the upper support 31 and

the lower support 32, for example, by means of a not shown cylinder device

placed above the lifting carriage 30 and attached pivotably to the lifting carriage

30 and to the frame 24 in order that the tilting of the frame 24 be enabled in a

manner limifted by the clearance F.

The frame 24 slides in a horizontal position on its lower surface on both slide
pieces 33 arranged inside the lifting carriage 30 in the end areas of the lower
support 32 of the lifting carriage. The slide pieces 33 in the lower part of the
lifting carriage 30 are provided, for example, on the bottom surface of the slide
25 piece 30, with a floating frame that is in contact with the inner surface of the
lower support 32 in order that during tilting the surface pressure of the frame 24

and of the slide piece 33 in contact therewith be even.

When the frame 24 is tilted in a dircction deviating from a horizomntal position, in
30  the respective extreme positions the inside end edge of the upper support 31 of the

litting carriage 30 forms on the right and on the left a backup part, on which the



carriage 30 and the frame 24. In this exenplifying enbodi nent, the novenent
fit is asliding fit. In Fig. 5 the frane 24 is arranged to slide a
limted QL Hﬁgﬁﬁﬁg? a 15 lateral direction within the |ifdfmgocannage 30
bet ween the Li'ppér” support 31 and the |ower support 32, for exanple, by
means of a not shown cylinder device placed above the |ifting carriage 30
and attached pivotably to the lifting cgfriage 30 and to the frane 24 in
order that the tilting of the frame 24 be enabled in a nmariner limted by
the clearance F. 20 The frame 24 slides in a horizontal position on its
| ower surface on both slide pieces 33 arranged inside the |iffing _carriage
30 in the en®Psr auscerl thalipmre? ssuppstad 3be degierof|tilting pf theakttmadé. The
sl i de pieces., i : ieftd rr i - 30 roovi ded,
for exanpl e,CagﬁbetaEfg&E%P % g%@éﬁ?%%%ﬁ%f&ﬁaemé Iﬁ%ﬁg%?%ee%@ggbe?”%\% ﬁf {a?lef | oati ng
frame that ilsftihgcaontasd and tite friiee Danke dstmbabetvwodentthe slideopyecessiBppant 32 in
order that during tilting the surface pres,su[le of,tﬂe,frame 24 and of the
slide pi ece %380 pfncg gRd dbg Deight efvilienTyee @daR. NWER h e iiaresush hat el ted in
a directi:on i at fr -a. hor.l. zont positi Ln e ke ckéve
extremne Sosi |1\cff!ﬁa‘;1 46%%% r(ljgirr:%felrgndé e%ﬁeﬁgg’ ?fﬁ}e %‘%gneprlésﬁégxc’)%ﬁ 1 %ﬁgtﬁé
lifting carridageaddubl9rivendn thdBoridcafl pafidoRMntdiitiRf {o tAe BREKYRURBRE,, ON
which the WO 2(1(11/ 1?76333 12 PCT/ Fi3 004/ 00006 7 upper surface of the
frame 24 is theappoetddanfire egrided wio thel lifling cofriagh80f faremample, camghe
af fected by di nensi Qni-g%tjge cl earqgnce F between the slide pieces 33 of the
lifting car riEGe BHLAGTREE PARREIWS t he di stance between the slide pieces
33 from each other and the height of the franme 24 in the vertical direction
such that the 5 desired degree of tilting is achieved, for exanple, between
1 and 5,10 adisnnagdoudiay bgert deseribpd abivici owerof gugmpleonith referaas td 8 to t he
sliding gui dings, oAhefIATE; 4020 3150, be udedibrhe. Ledh fibhan garri age
30, for exanpte; usihg*an “arrangenent OFh e TGP earing type.

the illustration of the figures but the different embodiments of the invention may

vary within the inventive idea defined in the appended claims.

15 Thus, the container side-lift spreader in accordance with the invention can also be
applied to a container handling vehicle in which the lifting of the container takes
place on support of something other than a mast, for example, on support of a
boom or equivalent. In that case, the horizontal support structure of the containsr
side-lift spreader can be arranged to be movable by means of a boom or an
20 equivalent lifting arm, and in place of the lifting carriage there can be a lifting

frame allowing free tilting in accordance with one embodiment of the invention.



10 The invention has been descri bed above by way of exanple with reference
to the figures of the appended drawi ngs. However, the invention has not

been |i myedyl®ssishe illustration of the figures but thecdiriden@nter

enbodi ments of the invention may vary within the inventive idea defined in
t he appended clains. 15 Thus, the container side-lift spreader in accordance
with the invention can also be appliedsto a container handling vehicle in
which the Iifting of the container takes place on support of sonething

ot her than a mast, for exanple, on support of a boomor equivalent. In that
case, the hari.zontal support structure of the container side-lift spreader
can be arrafg¥8t o be novabl e by neans of a boom or an 20 equivalent lifting
ann, and in place of the |ifting carriage there can be a lifting frane
allowing free tilting in accordance with one enbodi ment of the invention. WO
2004/ 1176333. IA%ccﬁﬂtahmssimﬁll‘lftrspjt@ﬂemmamﬁﬁ handlingAconbnteas GEF), 81 pehetidulfit

spreader (2, for. handl i ng. cont ers articular enpty

cont ai ners, eE‘B FPUPIRG A CPF’P?&SHE Egpﬁ &ta%)(DQ?PEﬁB%@ Bh L e P%c?f as
cont ai nes hapghi-ng &N GelfBleash b9 tpeoenﬁl\s@m@ ihMa a»eytﬁrat @bl begtd on and a
horizontal support structure (3, 23) arranged in the lifting carri age,

gri ppi ng  mbansontal, suppprtf sirucgurie p(, P) garignpedign atperlufmmgscaQZ@e cg‘npgmcr
| ongi tudi nal_sid ) of the .container f ater |re tion or
o Bpi hg e O TV BT BT QP idser o BEe kel dial SHGE 3Pt e

contai ner bebnginaf rengesd hrrdihgiréipa of 09@51?105'11%1@”1‘3? Jfﬁ)ﬂio s@ip@idror i zont al
support structure for gripping the containéer,” and the horlzontal support

structure (3perRB8ys @ tepdidegidonpamnider bamgarvangeil oathedirgedttiognsito esdppor t

t he contai ne suppart are 15) of tLhe | on tud| i_de ) of the
cont ai ng , ?13?‘@&‘?8!9‘?(})%1 s‘ﬁpﬁogﬁééw%ﬂ? EFieepisg cet @ahwsﬁﬁogﬁm t%llopen at
Its outer @ﬁkﬁ%rtaﬂﬂmﬁﬁwﬂ,l Sﬂse@elgﬁh§ﬁbﬂﬁwmaﬂﬁ a(QeZ'tlu@?@ne'cﬁm@-'Ed aigrRek i n the
area of a left and 15 a right side end of the horizontal support structure

(23) of theths gentpinex asppperéraregs2phd, i W)ovlddre dengauibw dideettvelsild cont act
wth the gri BIHbmgl,%fn ‘?ﬁ.c‘i’cuﬂeﬁ 11(%Q§}taaflo1q~_ structure (26, 26") which is open at its outer

edge and comprises a gripping means (27, 27') is arranged in the area of a left and
15 aright side end of the horizontal support structure (23) of the side-lift spreader

(22) in order to allow direct visual contact with the gripping area of the container

(10) and with the gripping means (27, 27').

2. A shde-lift spreader as claimed in claim 1, characterized in that the fork
20 structure (26, 26") that is open at its outer edge comprises an upper arm (206a, 26a")

to which the gripping means (27, 27" is attached directly or through an

intermediate part.

3. A slide-lift spreader as claimed in claim 1, characterized in that the fork

25 structure (26, 26') that 1s open at its outer edge comprises a lower arm (26b, 26b")
to form a support area (29, 29" below the gripping means.
4. A slide-lift spreader as claimed in any one of claims 1 to 3, characterized in
that the herizontal support structure (23) comprises a frame (24) and a right-hand
30 lifting arm (25) and a left-hand lifting arm (25"), which arms are arranged in the



(10) and with the gripping neans (27, 27'"). 2. A slide-lift spreader as
claimed in claiml, characterized in that the forte 20 structure (26, 26')
that is Qp§R,Al7dss outer edge conprises an upper arm (26aypRBfhod@ Which
the gripping neans (27, 27) is attached directly or through an Internediate
part. 3. A slide-lift spreader as clained in claim1l, characterized in that
the fork structure (26, 26') that is OFEn at its outer edge conprises a

| ower ann (26b, 26b') to forma support area (29, 29') below the gripping
means. 4. A slide-lift spreader as clainmed in any one of clains 1 to 3,
characterized in that the horizontal support structure (23) conprises a
frame (24) dmma(34)ghtas tmben@@ablefiniangteral diractioazandatndhacneétteahahdhichf ti ng

25"), whi ; i the WO 2004/ 076333 PCT/ F12004/ 000067
T2 ) il R RL AT 98T o 08 ol FOGE B BT 25 TP ond

areas of which arnms the fork structures (26, 26') which are open at the
outer edges are attached. 5. A slide-lift spreader as clainmed in any one of
clainms 1 to %, Actlaleddt errexdzd af wlaibed hatny hee gf clppihd todagbak®ierizd' in i s of

t he hook .type. 6. A slide-li ead s claimed in any one of clains 1 to
4, chara tertﬁ%tége %Fip!’lflﬁ&’teatl?\@7g§-ir}ébﬁ %é{lﬁgaﬂsty?‘%?, 27') is of the spindle
type. 10 7. A slide-lift spreader as clained in any one of clains 1 to 6,

characterized in that the support structure (26, 26') that is open at its
outer edge i G-didagstispr&iden as|ciagmed iif ang pneadelrias 1 ¢b &, wharacterddediim 1,

characteri in that. the horj al . ort structure (23) conprises a
frane (24;Zﬁﬁ%#ﬂ?gn%ﬁW%ﬂﬁﬁﬂsE%fggbésWHﬁgaﬁﬁwgﬁgﬁ'u15udirgct?on aFtL respect

tothe lifting carriage (30). 9. Aslide-lift spreader as clainmed in claim
1, characterized in that the horizontal support structure (23) conprises a
frame (28). 7and slidetlifespreadementclafined beaweene of dlairns f ttp g charackeyired(180) and

the frame ( ﬁ here is.a cle (afod ggF for Free tiltin quf t he
nor i zont al « SUEET S IGPFIERERES (ssy oy b lyeslnel Bhorkh EMey i Fr om a
hori zontal position.
8. A slide-lift spreader as claimed in claim 1, characterized in that the horizontal
support structure (23) comprises a frame (24) that is arranged to move in a lateral

15  direction with rsspect to the lifting camage (30).

9. A slide-lift spreader as claimed in claim 1, characterized in that the horizontal
support structure (23) comprises 3 frame (24), and in the movement fit between
the lifting carriage (30) and the frame (24) there is a clearance (F) for free tilting
20  of the horizontal support structure (23) to a position that deviates from a

horizontal position.



