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frame and nethod for its use The invention relates to a hoisting frane,
specifically for hoisting containers, conprising a longi- tudinally

adj ust abl e beam having a plurality of outer pickup elenents arranged at its
ends and i nnerwaaRkMidel e- 5 ments arranged near its cent ePCT/SLEHDOZZL - -
hoi sting frane is generally known, and nay be used for hoisting two
containers placed with their end faces adj acent one another. A problem

whi ch occurs here is that the positioning of the two containers adja- 10
cent one another is not always constant, and that therefo- re the spacing
of the containers often varies. Thus in practice it is often not possible

to pick up two gontai - rs at the ime, Wwth a single hoisting frane,
so that it is tﬁ%’ﬁs'ﬁ’&% taﬁdsﬂ’&?‘ggmﬁ %‘H’é et $9%g frane 15 again for
subsequent|ly picking up the containers individu- ally. This of course |eads
to a serious |oss of timephelRinyeRtBhePLPLELE St D Qi@ ingMEeamer, ansferring

cont ai ners between %gfr anﬂgﬁp' yepoh onshore containers will usually be
stacked with a YWT% Q%;¥ﬁ) ahgl§gé89n§°§ﬁﬁln95ﬁ'rﬁ?qﬁﬁﬁ§1Pﬁéﬁ ong
approxi nat el y 8éuddandliletatiistabdecheathbaving ld mplwfaldayt afnexnseyn a ship-
depends on the ﬁfﬁﬁﬂﬂiéiements arranged at its ends and inner pickup ele-

5 ments arranged near its center.

Such a hoisting frame is generally known, and
may be used for hoisting two containers placed with their -
end faces adjacent one another. A problem which occurs
here is that the positioning of the two containers adja-

10 cent one another is not always constant, and that therefo-
re the spacing of the containers often varies. Thus in
practice it is often not possible to pick up two contai-
ners at the same time with a single hoisting frame, so
that it is then necessary to shorten the hoisting frame

15 again for subsequently picking up the containers individu-
ally. This of course leads to a serious loss of time.

This problem occurs especially when transferring
containers between shore and ship. For onshore containers
will usually be stacked with a virtually constant spacing

20 of no more than approximately 80 millimeters, whereas the
stacking of containers on a ship depends on the specific
structure of the ship, and will therefore vary from ship
to ship. This is due to the requirement that the contai-
ners on a ship should be well stowed. This has for its

25 result that during loading or unlocading a container ship
it is often impossible to handle two containers at the
same time, so that such loading or unloading takes relati-

. vely much - literally valuable - time.

The invention therefore aims to provide a hois-

30 ting frame with which the above-mentioned drawbacks are
obviated. According to the invention, this is accomplished
in that at least the inner pickup elements are connected
to the beam moveable in longitudinal direction. In this
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el ements are coayethedhoibstimg Exameronegalides dasildpgatiagdtedl tolivact+ on. In
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2 way the hoisﬁggg frame hay be y adapted to varl - a??ons I n spaci ng

bet ween cont ai onshore and onboard a ship. Since a container nust
normal |y be picked up bySince 4 veprtwiateramnthstwhoembEly pbé kpicid@® iy t he

| ner picle Up_elBTERhax akfia Pl Ay JINGRDLS ALARY, { Bfe PRAMRY pAEL ' A
Structur Ay s A LS et STY Teveabile afong the beam in pad
y moveable along the beam in pairs.
‘A structurally simple and robust embodiment of the hois-
ting frame is obtained when the inner pickup elements are
each arranged in pairs on a saddle placed transversely on
10 the beam and slideable therealong.
' Although in principle the containers may form a
' shape and force defining connection between the inner and
outer pickup elements, advantageously the outer pickup
elements are connectable to the corresponding inner pickup
15 elements and concurrently moveable therewith. In this way
' the container is not additionally stressed during movement
of the pickup elements. Preferably the beam comprises a
central part and at least two arms carrying the outer
pickup elements and being moveable in longitudinal direc-
20 tion relative to the central part, each saddle being
arranged to be releasably fixed to a corresponding arm.
Thus a simple mechanical coupling is formed between the
inner and outer pickup elements. -

Preferably the hoisting frame comprises control-

25 lable means for moving each arm and the saddle connected
thereto relative to the central part. These moving means
might be formed by means for adjusting the length of the

- beam for use with one or two containers which are already
present in the hoisting frame, but they preferably compri-

30 se at least one hydraulic cilinder arranged between the
central beam part and the saddle.

The invention also relates to a method for
transporting containers using the hoisting frame described
above. The known manner of transporting containers compri-

35 ses picking up at least two adjacent containers at a first
location, lifting the containers and moving them through
the air to a second location, and lowering the containers



ting frane is obtai ned when the inner pickup elenents are each arranged in
pairs on a saddle placed transversely on 10 the beam and sl i deabl e

t hereal ong. Although in principle the containers may form a shape and force
defini ng connection between the inner and outer pickup el enents,

advant ageous| y WR8T39er pi ckup el enents are connectabl e to tHRCT/NLS7/0022) - -
correspondi ng i nner pickup 15 el ements and concurrently noveabl e
therewith. In this way the container is not3additionally stressed during
novenent of the Eickup el enents. Preferably the beam conprises a central

part and at | ea3t Eh® seaend k9GRS hanGuREr CRRERCHEEH 28 ASCONH %Ny
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and the Saddle'transported to a second location, for instance onboard a

10 ship, where they may be stacked with a different spacing.:
It is thus possible to pick up and transport containers
which should be stacked with different spacings at diffe-
rent locations at least two at a time, whereby the trans-
port: capacity is greatly increased.

15 - Advantageously the movement of the containers is
asymmetrical relative to a center point of the hoisting
frame. In this way an excentric loading of the hoisting
frame and therefore of the crane carrying the hoisting
frame, for instance in case one of the two containers is

20 fully loaded and the other one is totally empty, may be
prevented. Thus no special requirements are necessary for
cranes with which containers may be handled two at a time.

The invention is now illustrated by way of an
example, with reference being made to the annexed drawing,

25 in which: '

fig. 1 is a top view of a hoisting frame accor-
ding to the invention in its initial position for picking
up two containers arranged at the nominal spacing,
_ fig. 2 is a side view of the hoisting frame of

30 fig. 1,

fig. 3 is a top view of the hoisting frame of
figs. 1 and 2 in an extended state for picking up contai-
ners of which the spacing deviates from the nominal value,

fig. 4 is a side view of the hoisting frame in

35 the position as illustrated in fig. 3,

fig. 5 is a cross sectional view of the hoisting
frame taken along the line V-V in fig. 2, and



The invention also relates to a nethod for transporting containers using
the hoisting frame descri bed above. The known manner of transporting

cont ai ners conpri- 35 ses picking up at | east two adjacent containers at
a first location, lifting the containers and noving themthrough the air to
a second | ocatwown73%erad | oweri ng the containers WO 97/ 3997 PCT/NLI7/00221 - -

PCT/ NL97/ 00221 3 at the second location, and is characterized according to
the present invention, in that at |east ong of the contai- ners is noved in
| ongi tudi nal direction relative to the hoisting frame between lifting and

| owering ther eof 5 Rrief .eeakky at b@eﬁpasi-ﬂgsﬁtinditﬁg Qﬂ:ntﬁjgietss ofs thkanged
be- tween Iift| %hg@gﬁé ng gggrsg%?
al

%9? which are
stacked with a cer spaci ng oca 1 dn |nstance onshor e,
may easily be R#QMHRiQh?Wﬁﬂ?S:ﬁ&ﬁsE&ﬁréateé a second Iocatlon for instance

Onboardha 10 shi p, Wmmltslaangmraaé £} agkes- vdtled vt S.Bam ng
Stacked wht h dRPTRIAhE B RAHTARH, VAFFPRE FHRES | Ve Y Zao o at a
tine, mhereby thﬁ;hqxgn;ng frame 1 may handle containers having length-

wise dimensions of 20, 30, 35, 40, 45, 48 and 53 feet

during single-acting operation, while two 20 feet contai-

‘'ners may be handled at the same time in double-acting or

10’ "twinlift® operation. For handling the various sizes of
containers the hoisting frame 1 is adjustable in longitu-
dinal direction, and is formed by a central beam part 3

-and two arms 4 slideably arranged in the central part 3.
At the ends of the arms 4 outer pickup elements 5, so-

15 “called "twistlocks" are arranged. Furthermore inner pickup
elements 6 are arranged on the ceritral part 3 of the beam,
also in the shape of so-called "twistlocks". The inner
pickup elements 6 are retractable, since they are only
needing during "twinlift" operations. To this end the

20 pickup elements 6 are arranged in cradles 7 that are
slideably arranged on the central part 3 of the hoisting
frame 1. |

In order to be able to pick up pairs of contai-

ners 2 placed with various spacing during "twinlift®

25 operations of the hoisting frame 1, the inner pickup
‘elements 6 are arranged in pairs on a saddle 8 placed
transversely over the central beam part 3 and slideable
therealong. Each saddle 8 may for instance be slideable
over a length of 725 millimeters, so that spacings up to

30 1,45 meter may be bridged. Each saddle 8 further comprises
an outrigger 9 through which it may be releasably fixed to
the corresponding sliding arm 4. To this end the outrigger
9 in the illustrated example is provided with a locking
pin 10 which engages the arm 4. In this manner the nominal

35 distance of 20 feet between the outer pickup elements 5
and the inner pickup elements 6 is fixed. Other ways of
locking, for instance by means of a hydraulic lock are of
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port capacity is greatly increased. 15 Advant ageousl y the ==
novenment of the containers is asymmetrical relative to a center point of

the hoisting frame. In this way an excentric | oading of the hoisting frane

and therefore of the crane carrying the hoisting frane, for instance in

case one of thewOWs3WNt ai ners is 20 fully | oaded and the OCROWANLIGAG221S -
totally enpty, may be prevented. Thus no special requirenents are necessary

for cranes with which containers may be handled two at a tine. The

invention is nowillustrated by way of an exanple, with reference being

made to the anneeugsgraenagivaiBle. In ismieven enyisagpd thabplofkipgprehe

hoi sting frane ae@ale di 884t hé Ngrh W erdlif¥ivieN tot BnknNhhbthepOmay iw for
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ners of whigh thgospaetsy deviates fromthe nomnal value, fig. 4 is a side

e o e ot T T ATt e cpaddie T3 Eer Bekbb VB SRS {1 | e
V-V in fig. 2, #&b¢ assembly of arm and saddle may be moved in longitudi-
nal direction of the hoisting frame 1. This could be
performed by means of the drive for telescopically exten-
.10 ding or retracting the arms 4, but preferable a separate
double acting drive cilinder 11 is used, having one end 13
fixed to the outrigger 9 and its other end 14 to the
central beam part 3. _

In this way two 20 feet containers 2 may be

15 . handled in each position of the arms 4, with the position
of the arms 4 being adapted to the mutual position of the
containers to be picked up. Movement of the arms 4 is
possible both in unloaded and loaded condition, even when
the containers 2 carried by the hoisting frame 1 are

20 themselves loaded. By using cilinders 11 for the movement,
this may furthermore be performed steplessly. Bach cilin-
der 11 also acts as safeguard against unintentional move-
ment of the arm 4, for instance when this is unexpectedly
subject to a horizontal force due to a collision or the

25 like. The containers 2 are thus prevented from breaking
loose from the hoisting frame 1.

The movement of the inmner and outer pickup
elements 5, 6 by moving the arms 4 and the saddles 8 may
take place synchronously on both sides of the hoisting

30 frame 1, for instance as a result of a mechanical, hydrau-
lic or electrical coupling of the driving means, but it is

. also possible that the pickup elements 5, 6 on one side of
the hoisting frame 1 are moved independently of the pickup
elements on the other side of the hoisting frame 1. In
35 this way one of the containers 2 might for instance be
moved, while the other container remains stationary. This
leads to the containers 2 being asymmetrically suspended



WD 97/ 39973 . PCT/ NL97/ 00221 4 fig. 6
Is a view corresponding to fig. 5 of the hoisting frame in its position of
rest, in which the pickup elenents are retracted. A hoisting frame 1, a
so-called "twnlift" is 5 adapted for handling various sizes of

contai ners 2. wheggadete hoisting frane 1 may handl e cont ai ner SciaViio?@oz21 - -
| engt h- wi se di nensi ons of 20, 30, 35, 40, 45, 48 and 53 feet during

singl e-acting operation, while two 20 feet.contai- ners nay be handl ed at
the sanme tinme in double-acting or 10 "twnlift" operation. For handling

Ithe vari og_s s: ﬂﬁﬁndh&%ﬁﬁiﬁfgﬁ ffrfaﬁ:ethSEi:nﬂsfé\?éE? ;lios'gﬁ.ba@ ltii.&?v% ijn
arns 4 511 doanPyrhUNTUP ohanc BhEr BTt LT 30 BT SF FRE arns 4
out er pickup etkewraxe MouplediSo eachl bthett wintthick Wayaree stmomadyd.
Fur t her mor e in@f&eﬂ&ﬂ@ﬁdﬂcﬁ@%%% Enar Rofkt BRG Lk tihe f£aNtikhal apae! 3 of
t he beam alsqwln t he Zg?pﬁlo. so-cal | ed, tv$§§£oc s".. The |nn%£F%%ckyp )
el ements 8 ar "0%R (ORG i FPSSRBEALRETS 1R © ?fé’sd'l § A nlift
oper ati ons. Toothes eontainer is totally empty, may be prevented. This

is important since a strongly excentric loading of the

hoisting frame leads to a corresponding excentric loading

of a crane carrying the hoisting frame, which for instance

10 in case of a riding crane might result in a number of its

' wheels being lifted from the ground, and in the most.
extreme case might lead to toppling of the crane. Due to
the possibility of ‘moving the containers relative to the
hoisting frame in principle any crane may be used for

15 similtaneously handling two .containers.

Instead of the movement of the pickup elements
by means of hydraulic cilinders, belt drives and other
drive mechanisms and controlled by electronic control sys-
tems as described above, it is of cours also conceivable

20 to perform this movement by hand. This may be useful when
only sporadically will a container have to be moved in
longitudinal direction of the hoisting frame, in which
case the additional investment for the controllable moving
means will probably not be justified.

25 For controlling the movements of the various
parts of the hoisting frame standard control lines present
between a crane and a hoisting frame are advantageously
used. In any case there are lines for telescopically
lengthening or shortening the hoisting frame, since each

30 hoisting frame offers this possibility, whereas for a
conventional double acting hoisting frame there will
further be control lines for retracting and extending the
pickup elements. By appropriately connecting the control
of the additional mechanisms for longitudinally moving

35 and/or locking the pickup elements with those of the
moving mechanisms present on a conventional hoisting
frame, the standard control lines may suffice, whereby the



20 pi ckup elenments 6 are arranged in cradles 7 that are slideably
arranged on the central part 3 of the hoisting frane 1. In order to be able
to pick up pairs of contai- ners 2 placed with various spacing during
"twnlift" 25 operations of the hoisting frame 1, the inner pickup
elements 6 are WY in pairs on a saddl e 8 placed transver setmLovee21t he
central beam part 3 and slideable thereal ong. Each saddle 8 may for

i nstance be slideable over a length of 725 myllinmeters, so that spacings up
to.30 1,45 nmeter may be. bridged. Each saddle 8 further conprises an
outrigger 9 throughstwingframer@mecordisgetioabhe inwention may cssidypbedi ng

sliding arm4. TexéMiigddd@onventd8RR1 bt Dy $idimdd ated exanple is
provi ded with a | ocking p|%10 \g?‘l ch engages -{he armdi.ékl n thi,s manner _t he
noni nal 35 di stance of Geodheparigef YL c98ReTH ok Be Srdvem si8ulng
the inner pickuptahesnsiky Hy meahisxed. f6chénstayce o Belakidmivef,otwiondindiee

by nmeans of ga hygdg@ghkd Ced0 ;qf; 94,39 s ~d .
PCT/ NL97/ 00221 collf s éfoénc%gﬁégw er £ ded Bifricient for aut "R e
saddl e 8 and t he® etarmining: §ix,Eixad: ARFitAgRDe including the fully

extended final position. Furthermore each desired position
may be determined by means of encoders. It is further
possible to switch from single acting to “twinlift" opera-
10 tion through a single remote switch, for instance from the
cabin of the crane, and to change the programmed dimensi-
ons in the direction of width.
In this way the hoisting frame according to the
‘invention allows the spacing of two containers that are to -
15 . be picked up or one already picked up thereby to be ste-
plessly adjusted. For controlling this the wiring already
present on such a hoisting frame may be used. Furthermore,
the nominal distance of the "twistlocks" is always main-
tained in such hoisting frame, while the picked up contai-
20 ners remain fully locked in each position of the frame.



di spensed with, since the—cTomtainer 2 suspended therefromfornms a force and
shape defining connection two parts. Wien the saddle 8
is thus fixed to the arm mﬂmﬂglm Nm“ arm and saddl e may be noved in
| ongi tudi - nal direction oOfs« orsting frame 1. This could be perforned
by neans of tweosdnssre for tel escopically exten- 10 di ng opcrRLIIAEI2I NO-
the arns 4, but preferable a separate double acting drive cilinder 11 is
used, having one end 13 fixed to the outrggger 9 and its other end 14 to
the central beampart 3. In this way two 20 feet containers 2 may be 15
handl ed i n eaclhhagpmsition of the arns 4, with the position of the arns 4
bei ng adapted to the mutual position of the containers to be picked up.
Moverent of the arms 4 is possible both in unl oaded and | oaded condition,

even when the cont ai nerk- 2 QiStd@hFrefe No) st FRECHFIFRLYY fr Jpis-
thensel ves | ogdfg. chiytambnengs Cid)i,ndamprisihgr at Dengbvednidlly e may

furthernore b t e c d 0. S as
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from the h0|sEhng nner pgbkup elements are connected to the beam (12)
moveable in longitudinal direction.

2. The hoisting frame (1) according to claim 1,
characterized in that the inner pickup elements (6) are.

10 moveable along the beam (12) in pairs.

3. The hoisting frame (1) according claim 2,
characterized in that the inner pickup elements (6) are
-each arranged in pairs on a saddle (8) placed. transversely
on the beam (12) and slideable therealong.

1s 4. The hoisting frame (1) according to anyone of
the preceeding claims, characterized in that the outer
pickup elements (5) are connectable to the corresponding
inner pickup elements (6) and moveable concurrently there-
with.

20 5. The hoisting frame (1) according to claim 3
and 4, characterized in that the beam (12) comprises a
central part (3) and at least two arms (4) carrying the
outer pickup elements (5) and being moveable in longitudi-
nal direction relative to the central part (3), and in

25 that each saddle (8) may be releasably fixed to a corres-
ponding arm (4).

6. The hoisting frame (1) according to claim 5,
characterized by controllable means for moving each arm
(4) and the saddle (8) connected thereto relative to the

30 central part (3).

7. The hoisting frame (1) according to claim 6,
characterized in that the moving means comprise at least
one hydraulic cilinder arranged between the central beam
part (3) and the saddle (8).

35 8. A method for transporting containers (2) com-
PAR
This Sheet Has Been T OCFE THIS SHEET HAS BEEN

LT T —— e



4 and the saddles 8 nmay t nously on both sides of the

hoi sting 30 frame 1, fof result of a nechani cal, hydrau-
lic or electrical coupling of t he dr|V|ng means, but it is also possible
that the pi ckupWV@9&d¥ s 5, 6 on one side of the hoi sti ng frarRCTINIS7@ORbY ed
i ndependently of the pickup elenents on the other side of the hoisting
frame 1. In 35 this way one of the contapners 2 mght for instance be
nmoved, while the other container remains stationary. This |leads to the
contai ners 2 bebmgsisgnaetai sty Incardodepicking 0/ 9okeast two adja-
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since- a strongly_excentr|c hoi sting frane s to a
%Bgngpyg +Qﬁﬁﬁr1 ) 1s moved in longltudlnal dlrectlon

relative to the h01st1ng frame (1) between lifting and
lowering thereof.

The.rmv.errent of the inner m pi cml enents 5, 6 by noving the arns
LIS

correspondlng e

9. The method according to claim 8, characteri-
10 zed in that the spacing of the containers (2) is changed
between lifting and lowering thereof.
10. The method according to claim 8 or 9, cha-
racterized in that the movement of the containers (2) is
; asymmetrical relative to a center point of the hoisting
a5 frame (1).



of a crane carrying the hoisting frame, which for instance 10 I n case of
ariding crane nmight result in a nunber of its wheels being lifted fromthe
ground, and in the nost extrene case mght lead to toppling of the crane.
Due to the possibility of noving the containers relative to the hoisting
frame in princiyphbgsseys Crane may be used for 15 siniltaneogétém%@@%éing
two containers. Instead of the novenent of the pickup el enent of
hydraulic cilinders, belt drives and ot W? drive mechani sns and control | ed
by. el ectronic control sys- tens as described above, it is of cours also
concei vabl e 20 to performthis novenent by hand. This may be useful when
only .sporadically will a container have to be_nmmyaadeEFFT ongit udi na
dirrection of t I RPESTTIT0 TThgE| | N which cask &Eaddj 4i onal investnent
for the control Aeans wil | proFaphy— 0Ll Det pustified. 25
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pi ckup el ements. By appropriately connecting the control of the additional
mechani sns for |ongitudinally noving 35 and/ or | ocking the pickup

el enents with those of the noving nechani snms present on a conventi onal

hoi sting frame, the standard control lines may suffice, whereby the

N

frame according to the invention may ea5|ky
hoi sting frames. Since the arnms 4 w || L7 aIIy be driven sinul- taneously

by .neans of for instance a belt drive, two indi- 5 cators for each

cilinder 11 are suff|C|ent for automati- cally deteymning six fixed
posi tions, |ncI.- =7= ext ended fing Br——Faf-theramr e each
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15 be picked up or one already picked up thereby bem%%H%%—ﬂﬂ%ﬁﬁﬁjf_—

adj usted. For controlling this the wiring already -present. on
hoisting frame may be used. Furthernore, the nomi nal di E‘ﬂ‘ﬂﬁﬂmﬂnﬂm\\“‘
"twistlocks" is always nain- tained in sukh hoisting frH#esR *

'pi cked up contai-_20 ners remain fully locked in each position of the
frane. PCECR/ 283092 2%ew i ndependent  apparatus claim 1. A hoisting

frame (1), specifically for hoisting containers (2), conprising a
POt 13 e B e A R P Y L T
arranged near its center, the inner pickup elements (6) being connected to
core oo e o o SRR B S e
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(57) Abstract

The invention relates to a hoisting frame (1), specifically for hoisting containers (2), comprising a longitudinally adjustable beam (12)
having a plurality of outer pickup elements (5) arranged at its ends and inner pickup elements (6) arranged near its center, said inner pickup
elements being connected to the beam (12) moveable in longitudinal direction. The inner pickup elements (6) are moveable along the beam
(12} in pairs, and are for instance cach arranged in pairs on 2 saddle (8) placed transversely on the beam (12) and slideable therealong. The
invention also relates to a method for transporting containers (2) by means of such a hoisting frame (1), comprising picking up at least two
adjacent containers (2) at a first location, lifting the containers (2) and moving them through the air to a second location, and lowering the
M containers (2) at the second location, wherein at least one of the containers (2) is moved in longitudinal direction relative to the hoisting
frame (1) between lifting and lowering thereof. The hoisting frame of the invention allows containers stacked with various spacings to be
transported in double-acting operation.




