1 Synchroni zation of spreader twist-locks in twin |lift operations
Description TECHNI CAL FI ELD [0001] The present invention relates to
spreaders which are connectable to a single container in single lift
operations and optionally to two contajners connectable to the spreader in
end facing relationship in twn kit operations. Mre specifically, the
invention refers to a spreader wherein the concurrent displacenents of

| ocki ng means are synchronized in twin lift operatlons wi t hout the need
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concurrent displacenents of inner and outer |ocking neans in a spreader
during tMﬁanéé%%?Bigghlons BACKGROUND AND PRI OR ART [0002] In the field
of containe n ports and freight yards, rising demands for
efficiency and reduced | oadi ng/unl oading tines | ead the devel opnent towards

spreaders e simultaneous lift of two 20-feet
contalnersmﬁagﬁﬁgﬂﬁﬁzhiakgéﬂt for single lift needs to be maintained. The

spreaders adapted for single/twin operation conventionally are equi pped
w th outer Iockln neans carried in the ends of extendable beans
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BACKGROUND AND PRIOR ART

[0002] In the field of container handling in ports and
freight yards, rising demands for efficiency and reduced
loading/unloading times lead the development towards
spreaders with capacity for the simultaneous lift of two
20-feet containers, while the capacity for single lift needs
to be maintained. The spreaders adapted for singleftwin
operation conventionally are equipped with outer locking
means carried in the ends of extendable beamstelescop-
ically supported in a main beam, while inner locking
means are supported on the main beam and controllable
between an operative position allowing twin lift, and a
non-operative position allowing single lift operation.



ments whil e adjusting the spacing between the two con- tainers in a |length
direction. [0004] Synchronization is conventionally provided through a
control |l abl e mechani cal connection connect- ing the inner |ocking nmeans to
the extendabl e beam this way urging tfe inner |ocking nmeans to nove o
synchro- nously with the outer |ocking neans in extension/retrac- tion

noti on. The nechani cal connection between outer 3 | ocking neans/extendabl e
beam and i nner | ocking nmeans nay be realized in the formof a latch that is
hy- draulically powered and controllable to engage a belt or chain drive
whi ch operates the extendabl e beans in ex- tension/retraction novenents.
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tween inner and outer locking means is adjustable and
determined by the length of the container, or more pre-
cisely, by the centerto-center distance between connec-
tion holes in each corner of the container, the corner cast-
ings. Additionally, in twin lift operations, there is a fre-
quent need to adjust internally the distance between the
two sets of locking means on the spreader with respect
to a spacing between the two containers to be handled.
Obviously, upon connecting, a synchronization of the rel-
ative position between inner and outer locking means in
both sets of locking means is necessary for an accurate
lowering into the corner castings of the container. Like-
wise, a synchronized displacement of outer and inner
locking means is necessary in lifting/lowering move-
ments while adjusting the spacing between the two con-
tainers in a length direction.
[0004] Synchronization is conventionally provided
through a controllable mechanical connection connect-
ing the inner locking means to the extendable beam, this
way urging the inner locking means to move synchro-
nously with the outer locking means in extensionfretrac-
tion motion. The mechanical connection between outer




power, as are the |lowering and raising notions of the flipper arns and the
| ock/ unl ock rotation of the |ocking neans' tw st-|ocks, [0006] Howev
there is an increasing desire, not the |east driven by environnental
demands, to depart fromthe use of oilgin ports and in freight yards as

well. The i

npl enment ati on of environnentally cl ean power on spreaders

i ncludes the use of electricity and electric drive nmeans. In the cou
arriving at an all-electric spreader design, several issues need to
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y‘imdaa* by which the inner locking means are connect-
able to the beam. Examples of prior artin this connection
may be found in WO 03/099699 and WO 97/39973, for

example.

[0005] Typically, the spreader’s extendable beams are
hydraulically powered in telescopic movements. While
hydraulic power thus conventionally is present on the
spreader for this purpose, also other moving elements
on the spreader, such as the inner locking means and
the controllable mechanical links for synchronization of
motions, are conveniently operated through hydraulic
power, as are the lowering and raising motions of the
flipper arms and the lockiunlock rotation of the locking

means’ twist-locks,

[0006] However there is an increasing desire, not the
least driven by environmental demands, to depart from
the use of oil in ports and in freight yards as well. The
implementation of environmentally clean power on
spreaders includes the use of electricity and electric drive
means. In the course of arriving at an all-electric spreader
design, several issues need to be addressed in order to
achieve reasonable power consumption and, conse-
quently, reasonable dimensions and weight in motors

and transmissions.



power ed spreaders. [0009] The object is net in a spreader as specified in
acconpanyi ng cl ains, [0010] A spreader according to the present invention
conprises, briefly, outer and inner |ocking nmeans which re connectable to
the corner castings of a single con- tgainer and optionally to two o
contai ners connectable in twin to the spreader, the outer |ocking neans
carried in pairs in the ends, respectively, of extendable beans tel-
escopi cal |y supported in a nmain beam and the inner |ock- ing neans novable
in pairs on the main beamexterior, wherein, in each set of associ ated
pairs of outer and inner |ocking neans, the pair of inner |ocking means is
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operative for dlsplacenent of the outer |ocking neans through
extension/retracti on of the extendabl e beam The clained invention advi ses
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and especially in connection with all-electrically powered
spreaders,
[0008] In a central aspect thereof, the present inven-
tion provides an extendable spreader for single/twin lift
operations wherein outer and inner locking means are
synchronized in movements longitudinally of the spread-
er without being linked mechanically. This aspect of the
invention is specifically advantageous in all-electrically
powered spreaders.
[0009] The object is met in a spreader as specified in
accompanying claims.
[0010] A spreader according to the present invention
comprises, briefly, outer and inner locking means which
are connectable to the corner castings of a single con-
tainer and optionally to two containers connectable in
twin to the spreader, the outer locking means carried in
pairs in the ends, respectively, of extendable beams tel-
escopically supported in amain beam, and the innerlock-
ing means movable in pairs on the main beam exterior,
wherein, in each setof associated pairs of outerand inner
locking means, the pair of inner locking means is oper-
able for displacement in the length direction of the




[ 0011] The control system conprises detector neans and power control neans
controlling the power supply to the first and second drive neans in result
of a contin- uous detection of displacenment positions or/and dis- placenent
velocities of the outer and inner |ocking nmeans, respectively. The costrol
system and power con- trol neans may be arranged to adjust individually the
operation of each said first and second drive neans in result of a detected
relative position or/and relative ve- locity of the outer and inner | ocking
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sition ortend thatsynehronirpesythedconswrsenty dispdacements of
the outer and inner locking means without a mechanical
connection being arranged between associated pairs of
outer and inner locking means in extension/fretraction
movements.
[0011] The control system comprises detector means
and power control means controlling the power supply
to the first and second drive means in result of a contin-
uous detection of displacement positions or/fand dis-
placement velocities of the outer and inner locking
means, respectively. The control system and power con-
trol means may be arranged to adjust individually the
operation of each said first and second drive means in
result of a detected relative position or/fand relative ve-
locity of the outer and inner locking means. To this pur-
pose, length measurement devices may be supported
on the spreader main beam, arranged to cooperate with
reflector devices on the locking means and effective for
continuously monitoring the positions of the outer and
inner locking means during displacements.
[0012] Ina preferred embodiment, the first and second
drive means each has a power output shaft, each output
shaft being associated with a sensor detecting at each




control systemis arranged to reduce, at each occasion, the speed of the
fastest rotating output shaft. [0013] In electrically operated spreaders,
the invention foresees that the first and second drive neans are el ec-
trically powered via AC frequency regusators controlling the rotary speeds
of the output shafts in synchronization by adjusting the frequency in power
supply individually to the first and second drive neans. [0014] In
connection with asynchronous drives, e.g., the control systen1nay further
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confrol system is arranged to reduce, at each occasion,

the speed of the fastest rotating output shaft.

[0013] Inelectrically operatedspreaders, the invention

foresees that the first and second drive means are elec-

trically powered via AC frequency regulators controlling

the rotary speeds of the output shafts in synchronization

by adjusting the frequency in power supply individually

to the first and second drive means.

[0014] In connection with asynchronous drives, e.g.,

the control system may further comprise a current control

by which current supply is adjusted in result of detected

power consumption at the output shafts.

[0015] The invention is advantageously applied to a

spreader wherein the second drive means comprises a

motor driving an endless member running about a power

output shaft and an idler roller, a first pair of inner locking

means connectedto an upper partofthe endless member

and a second pair of inner locking means connected to

a lower part of the endless member. Likewise, the first

drive means advantageously comprises a motor driving

an endless member running about a power output shaft

and an idler roller, afirst pair of outer locking means con-




via a second extendable beam [0016] In an all-electric spreader design
realizing the invention, the spreader further conprises electrically op-
erated flipper arms and twi st |ocks. [0017] In accordance with the above,
the invention also teaches a nmethod for synchronizing the concurrent éis-
pl acements of associated outer and inner |ocking neans in |ongitudinal
directions of a spreaderdesigned for single and twin |it operations,
conprising the steps of feeding power individually to separate first and
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[% In accordance with the above, the invention also
ta:aahas a method for synchronizing the concurrent dis-
placements of associated outer and inner locking means
inlongitudinal directions of a spreaderdesigned for single
and twin lift operations, comprising the steps of feeding
power individually to separate first and second drive
means that are operative for displacement of the outer
and inner locking means, respectively, and controlling
the power supplies to the first and second drive means
for synchronized displacements without connecting me-
chanically the associated outer and inner locking means.
[0018] The method ofthe invention comprisesthe step
of controlling the power supply to the first and second
drive means in result of a continuous detection of dis-
placement positions orfand displacement velocities of
outer and inner locking means. Advantageously, the
method further comprises the step of adjusting individu-
ally the power supply to the first and second drive means
in result of a detected relative position or/fand relative
velocity of the outer and inner locking means.
[0019] Detection of displacement position may alter-
natively comprise the step of monitoring the positions of




8 the outer and inner |ocking nmeans through | ength nmeas- urenent during

di spl acenents. Preferably though, the nethod conprises the step of deteding
at each tine the rotary positions or/and rotational velocities of power
out- put shafts of the first and secongl drive neans, conparing the rebative
positions or/and relative velocities of the out- put shafts, and adjusting
the rotaryspeeds of each output shaft individually in result of a detected
difference in ro- tary position or/and rotational velocity. [0020] In
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shaft individually in result of a detected difference in ro-
tary position orfand rotational velocity.
[0020] In electrically operated spreaders, the method
advantageously comprises the step of providing AC-
powered first and second drive means, and controlling
the rotary speeds of the output shafts in synchronization
by adjusting the frequency in power supply to the first
and second drive means through separate AC frequency
regulators, feeding individually the first and second drive
means. In this embodiment, synchronization may com-
prise the step of reducing, at each occasion, the speed
of the fastest rotating output shaft until synchronization
of displacement is reestablished. In connection with
asynchronous drives, the method may further comprise
the step of controlling the current supply in result of de-
tected current consumption at the output shafts.
[0021] Further details and advantages of the invention
will appear fromthe detailed description given below, the
separate features of which may be applied individually
or in different combinations while still taking advantage
of the invention.



or in different conbinations while still taking advantage of the invention.
9 BRI EF DESCRI PTI ON OF THE DRAW NGS [0022] In the followng , the invention
will be nore closely explained in connection to the drawings, illustrating
schematically the invention as realizegl through exanples thereof. In the
drawings, Fig. 1 schematically illustrates a spreader design in a side
view, Fig. 21s a schematic top view of the spreaderof fig. 1 Fig. 3 is a

bl ock di agram schematically illustrating the synchroni zed di spl acenent

control of in bl ock di agram
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EXAMPLES OF THE | NVENTI ON [ 0023] Notwi t hstandi ng the di agranmatic
representations of figs. 1-4, the spreader produci ng |ndustry and persons
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operations, and IS ifcal |y suspended froma crane and operated in

lifting/lowering m)verrents t hrough crane cabl es that connect to sheaves
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Fig. 3 is a block diagram schematically illustrating
the synchronized displacement control of inner and
outer locking means, and

Fig. 4 is a block diagram showing the synchroniza-
tion control in more detail;

DETAILED DESCRIPTION OF EXAMPLES OF THE IN-
VENTION

[0023] Notwithstanding the diagrammatic representa-
tions of figs. 1-4, the spreader producing industry and
persons skilled inthe art will certainly be capable to apply
the teachings set forth below in various mechanical de-
signs for crane eperated spreaders. Thus, the detailed
spreader mechanics is left out from the drawings and
disclosure, on one hand in consideration of the invention
being applicable in various spreader designs, and on the



means 2 and outer |ocking neans 3, connectable to the corner castings of a
single container and optionally to two containers connectable in twn to
the spreader 1 (con- tainers not being illustrated in the drawi ngs). The

| ocki ng means 2 and 3 typically includg rotatable heads that are insestable
into the corner castings and | ockable thereto through a 90-rotation, so
called twi st-locks. The outer locking neans 3 are carried in pairs in the
ends, respec- tively, of extendable beans 4 and 5 that are tel escopically
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number 1 denotes a spreader adapted for single/twin lift
operations, and which is typically suspended from a
crane and operated in lifting/lowering movements
through crane cables that connect to sheaves rotatable
in a head-block (not shown) situated on top of the spread-
er main beam. The spreader 1 comprises inner locking
means 2 and outer locking means 3, connectable to the
corner castings of a single container and optionally to
two containers connectable in twin tothe spreader 1 (con-
tainers not being illustrated in the drawings). The locking
means 2 and 3 typically include rotatable heads that are
insertable into the corner castings and lockable thereto
through a 90°-rotation, so called twistlocks. The outer
locking means 3 are carried in pairs in the ends, respec-
tively, of extendable beams 4 and 5 that are telescopically
supported in a main beam 6 and driven for extension/
retraction movements relative to the main beam. The in-
ner locking means 2 are movable in pairs on the main
beam exterior. In each set of associated pairs of inner
and outer locking means 2 and 3, the pairof innerlocking
means is operable for displacement in the length direc-




ext endabl e beans 4 and 5 to match the length of the single container, In
twn lift operations, the extendable beans 4 and 5 are extended to the
conbined I ength of the two containers positioned in twin, while the inner

| ock- ing neans are |owered into operagyive position for con- nection to the
i nnernost corner castings of the two con- tainers. In twin |lift operations,
the inner and outer |ocking nmeans in each set of |ocking neans are
concurrently displaceable in synchronization, as required in order to adapt
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operative position above the top plane of a container con-
nectable to the spreader. Connection is realized through
the outer locking means 3 alone upon refraction of the
extendable beams 4 and 5 to match the length of the
single container. In twin lift operations, the extendable
beams 4 and 5 are extended to the combined length of
the two containers positioned in twin, while the innerlock-
ing means are lowered into operative position for con-
nection to the innermost corner castings of the two con-
tainers. In twin lift operations, the inner and outer locking
means in each set of locking means are concurrently
displaceable in synchronization, as required in order to
adapt the spreader and the sets of associated outer and
inner locking means to a spacing existing between the
two containers, or in order to adjust that spacing during
lifting or lowering of the containers.

[0026] According to the invention, the concurrent dis-
placement of the inner and outer locking means 2 and 3
is synchronized without a mechanical connection being
arranged between associated pairs of inner and outer
locking means in extension/retraction movements. To
this purpose, the first and second drive means 7 and 8§,
respectively, are both connected to and operated through




nmeans. Specifically, the control systemis arranged to adjust individually
the operation of each said first and second drive neans in result of a

det ect ed di spl acenent positbn or/and displacenent velocity of the outer and
i nner | ocking nmeans. The positions orhand velocities of the outer andeinner
| ocki ng means during displacenents nmay be continuously nonitored through
optical |ength neasurenent or sound rangi ng, such as realized through | aser
or ultrasonic range finders, supported on the main beam andperati ng
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second drive means in result of a detected displacement
position or/fand displacement velocity of the outer and
inner locking means. The positions or/and velocities of
the outer and inner locking means during displacements
may be continuously monitored through optical length
measurement orsound ranging, such as realized through
laser or ultrasonic range finders, e.g., supported on the
main beam and cooperating with reflectors carried on the
locking means. In a preferred embodiment of the inven-
tion, however, displacements are driven through rotation-
al shafts and synchronization is based on detection of
- rotary position or/and rotational velocity in the shafts, as
will be further explained below.
[0028] Retuming to the drawings 1 to 4 each said first
and second drive means comprises a motor and trans-
mission, including a power output shaft My and M, re-
spectively. Via the output shaft M5, the second drive
means 7 drives an endless member 9, such as a chain
or belt, engaged bythe output shaft M, and running about
an idler roller 10. A first pair of inner locking means 21is
connected to an upper part of the endless member 9,




out put shaft M2 is operated in a first direction of rotation, the endl ess
menber noves the pairs of inner |ocking means in nmutually opposite
directions while reducing, or increasing as the case nay be, the
internedi ate di stance between the painrg of inner |ocking means. Operating
the output shaft in the opposite direction of rotation results in the
reverse. Upon displacenent, the inner |ocking neans 2 travel in guides 11
supported on the main beam exterior. The inner Iocklng nmeans are
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in the reverse. Upon displacement, the inner locking
means 2 travel in guides 11 supported on the main beam
exterior. The inner locking means are interconnected in
pairs through an interconnecting member 12, such as a
rigid arm, as illustrated schematically.

[0029] In a similar way, the first drive means 8 drives
an endless member 13 engaged by the output shaft M,
and running about an idler roller 14. A first pair of outer
locking means 31 is connected to an upper part of the
endless member via a first extendable beam 4, and a
second pair of outer locking means 32 is connected to a
lower part of the endless member via a second extend-
able beam 5. Thus, when the output shaft M, is operated
in a first direction of rotation for extension of the beams
4 and 5, the endless member 13 effects a displacement
of the pairs of outer locking means in mutually opposite
directions while increasing the intermediate distance
there between. Operating the output shaft M in the op-
posite direction of rotation results in the reverse, upon
retraction of the beams 4 and 5.

[0030] It will be appreciated by persons skilled in the



14 art of spreader design, that extension/retraction nove- nments and

di spl acenents of outer and inner |ocking neans may be carried out in other
ways than that de- scribed, without departing fromthe invention which is

fo- cused on the synchronized displacggents in twin lift op- erationso

wi t hout the need for a nechani cal connection between outer and inner

| ocki ng nmeans. For exanple, gear racks or helical racks may be arranged in
exchange for the endl ess nenber, if appropriate, [0031] The operation of
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conti nuoupgtsent eitananbeinprerioeking miwahisstorkexample,
gear racks or helical racks may be arranged in exchange
for the endless member, if appropriate.
[0031] The operation of the first and second drive
means and output shafts My and M, is synchronized
through a control system as illustrated in figs. 3 and 4.
Each output shaft My and M, is associated with a sensor
Sq and S,, respectively, detecting at each time a rotary
position or/and rotational velocity of the associated out-
put shaft. The sensors Sq and S; may be conventional
rotary encoders connected to the output shafts, e.g. The
rotary positionsivelocities are compared, and in case of
a detected difference in rotary position/velocity, synchro-
nization is re-established by regulating the feed of power
individually to the output shafts, through power regulators
R4 and R,, respectively.
[0032] Thus, the displacements of the outer and inner
locking means in extension and retraction movements is
continuously detected, and the operations of the first and
second drive means, represented by output shafts M,
and M,, respectively, are individually adjusted in result
of a detected difference in displacements of the outer
and inner locking means. The general concept laid out




second drive neans, represented by output shafts M and M2, respectively,
are individually adjusted in result of a detected difference in

di spl acenents of the outer and inner |ocking neans. The general concept

| aid out 15 above woul d be applicabl g5i n connection with hydraulic, er
pneumatic, or even conbustion power if appropriate. However, in the course
of arriving at environnentally safe technol ogy, the present invention
specifically advises the use of electric power in both first and second
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invention, the output shafts My and M, are electrically
powered via AC frequency regulators R, and R, respec-
tively, effective for adjusting the frequency of supplied
power individually to electric motors of the first and sec-
ond drive means in result of a detected difference in rotary
positions or/and rotational velocities. Preferably, the con-
trol system is arranged to execute a reduction, at each
occasion, of the AC frequency and speed of the fastest
rotating output shaft, this way avoiding an acceleration
of the rotary speeds.

[0034] With reference to fig. 4, a control system effec-
tive for synchronization of the displacements of the outer
and innerlocking means in an all electric spreader design
is illustrated by way of example. From the left hand side
of the drawing, AC power is supplied from a current con-
trol device 15 to the first and second drive means, here
represented by output shafts My and M,, via frequency
regulators Ry and R, respectively. The rotary positions
of the output shafts, or/fand the rotational velocities in the
alternative, are continuously detected through the sen-
sors Sq and Sy, the readings of which are reported to and
compared in a processor 16, such as a Proportional/ln-
tegralregulator 16. From the processor 16, a detected




of the draw ng, AC power is supplied froma current con- trol device 15 to
the first and second drive neans, here represented by output shafts W and
~ M2, via frequency regulators RL and R2, respectively. The rotary positions

of the output shafts, or/and the rotaygonal velocities in the alternative,
are continuously detected through the sen- sors S1 and S2, the readings of
which are reported to and conpared in a processor 16, such as a
Proportional /I n- tegral-regulator 16. Fromthe processor 16, a detected 16
error in synchronization is transferred to the power con- trols 17,
controlling individually the operation of the fre- quency regulators R and
R2. A devi ati.gn_.in , 'n /ghd. LeLatl anal ive Lty th _
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the fastest running drive is slowed down until synchroni-
zation is re-established.
[0035] In the case of asynchronous drives, current
feedback is advantageously provided fromthe regulators
R4 and R, to the current control device 15. Thus, power
feed may be dimensioned based on detected current
consumption and utilized for optimizing the velocity, such
as in spreader switchover between single and twin op-
eration, or in container positioning during lift.
[0036] Operator control is provided through the PLC-
unit 18 situated on-board the spreader and communicat-
ing with the operator, conventionally through wires or op-
tionally through a wireless communication. In the PLC,
reference values representing synchronized positions
and/or velocities for outer and inner locking means may
be stored, and called upon by the operatorfor effectuation
through the control system. System sub-controls 19 and
20 are integrated for intervention on command from the
PLC, or based on feedback on velocity or/and position
received from the control system as suggested through
the arrowed line P running from sensor S¢ detecting ro-
tary position or/and rotational velocity of output shaft M1,




unit 18 situated on-board the spreader and communicat- ing wth the
operator, conventionally through wires or op- tionally through a wirel ess
comuni cation. In the PLC, reference values representing synchronized
positions and/or velocities for outer4and inner |ocking means may be o
stored, and called upon by the operatorfor effectuation through the control
system System sub-controls 19 and 20 are integrated for intervention on
command fromthe PLC, or based on feedback on velocity or/and position
recei ved fromthe control system as suggested through the arrowed |ine P
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spreader upon lowering for connection to a container,

are electrically driven, as is the lockfunlock-rotation of

the twist-locks that effect connection/disconnection to the

container.

[0038] Through the synchronization control described,

a spreader for singleftwin lift operations is designed to

have reduced weight and low power consumption, above

the advantage of environmentally safe power supply in

an all-electrical spreader design.



have reduced wei ght and | ow power consunption, above the advantage of
environmental |y safe power supply in an all-electrical spreader design. 18
Clainms A spreader conprising inner (2) and outer (3) |ocking nmeans
connectabl e to the corner casings of ggsingle container and optionally to
two containers connect- able in twin relatlon to the spreader,

| ocking nmeans (3) carried in pairs in the ends, respect
beans (4,5) telescopically supported in a nmain beam (6),

ively,

t he outer
of extendabl e

and the inner

cach set GIal

E&2) nmovable in pairs on the rrain beamexterior, wherein, in

S 22,32) of associated pairs of inner and outer |ocking

means, the pair of inner |ocking nmeans (21; 22) is operable for
displacenent in the length direction of the spreader t hrough a second drive

means (7,
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means (3) carried in pairs in the ends, respectively,
of extendable beams (4,5) telescopically supported
in a main beam (6), and the inner locking means (2)
movable in pairs on the main beam exterior, wherein,
in each set (21,31: 22 32) of associated pairs of inner
and outer locking means, the pair of inner locking
means (21: 22) is operable for displacement in the
length direction of the spreader through a second
drive means (7,M2) which is separate from a first
drive means (8 M1) that is operative for displacement
of the outer locking means (31; 32) through exten-
sion/retraction of the extendable beam (4; 5), char-
acterized in that the first and second drive means
are individually powered and separately operated
through a control system (16,17) that synchronizes
the concurrent displacements of the outer and inner
locking means without a mechanical connection be-
ing arranged between associated pairs (21,31; 22, 32)
of outerand inner locking means, connectable toone
singular container, in extension/retraction move-
ments.




i ng arranged between associated pairs (21, 31; 22,32) of outer and inner

| ocki ng nmeans, connectable to one singular container, in
extension/retraction nove- nents. 19 The spreader of claim 11
characterized in that he control systeg conprises detector neans (S S2) and
power control neans (17) controlling the power supply to the first and
second drive neans (71M2; 8, ML) in result of a continuous detection of

di spl ace- nent positions or/and displacenent velocities of the outer and

i nner |aocking means (2131; 22, 32? respec- t|veI . The spreader of cIa|n12

char act @] zed he spreaaeroof olaiystencharaste rize dol nrthat
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ment positions or/and displacement velocities of the
outerand inner locking means (21,31; 22,34), respec-
tively.

3. The spreader of claim 2, characterized in thatthe
control system and power control means are ar-
ranged to adjust individually the operation of each
said first and second drive means (7,M2 8 M1} in
result of a detected relative position or/fand relative
velocity of the outer and inner locking means.

4. The spreaderof claims 1to 3, characterizedin that
length measurement devices are supported on the
spreader main beam, arranged to cooperate with re-
flector devices on the locking means and effective
for continuously monitoring the positions of the outer
and inner locking means during displacements.




20 The sp eader of clains 1 to 3, characterized in that the first and
second drive neans each has a power output shaft (ML; M), each out put
shaft being asso- ciated with a sensor (Sl1; S2) detecting at each tine a
‘rotary position or! and rotational vebgcity of the as- sociated output
shaft, and the control systemcom prising a processor (16) reading the
relatlve positions or/and relative velocities of the output shafts, and the
power control means (17) adjusting the rotary speeds of each output shaf t
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prising a processor {16) reading the relative positions
orfand relative velocities of the output shafts, and
the power control means (17) adjusting the rotary
speeds of each output shaft individually in result of
a detected difference in rotary position or/and rota-
tional velocity.

6. The spreader of claim 5, characterized in that the
first and second drive means are electrically pow-
ered via AC frequency regulators (Ry; Rs), respec-
tively, controlling the rotary speeds of the output
shafts in synchronization by adjusting the frequency
in power supply individually to the first and second
drive means.

7. The spreader of claim 6, characterized in that the
control system is arranged to reduce, at each occa-
sion, the speed of the fastest rotating output shaft.

8. The spreaderofclaims 6or7, characterizedin that
the control system further comprises a current con-
trol (15) by which current supply is adjusted in result
of detected power consumption at the output shafts.




21 The spreader of any of clains 1 to 8, characterized in that the second
drive neans conprises a notor (7) driving an endl ess nenber (9) running
about a power output shaft (M2) and an idler roller (10), a first pair of
inner | ocking nmeans (21) connected toogn upper part of the endl ess neaber
and a second pair of inner |ocking neans (22) connected to a | ower part of
the endl ess nenber. 10. The spread of any of clains Ito 9, characterized in
that the first drive neans conprises a notor (8) driving an endl ess nenber
(13) running about a power output shaft (ML) and an idler roller (14), a
first pair of outer |ocking neans (31) connected to an upper par of the
endl ess nenber_via a first extend- able bean1% and a second pair_of
outer | od@ng Teerspreademoéany of claimmer1do 8 characte mﬂenber

via a second ext e beam 1. The spreader o , ¢l ai m
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first pair of inner locking means (21) connected to an
upper part of the endless member and a second pair
of inner locking means (22) connected to a lower part
of the endless member.

10. The spreader of any of claims 1 to 9, characterized
in that the first drive means comprises a motor (8)
driving an endless member (13) running about a
power output shaft (M4} and an idler roller (14}, a
first pair of outer locking means (31) connected to an
upper part of the endless member via a first extend-
able beam (4), and a second pair of outer locking
means (32) connected to a lower part of the endless
member via a second extendable beam (5).

11. The spreader of any previous claim, further compris-
ing electrically operated flipper arms and twist locks.



ing the steps of feeding power individually to sepa- rate first and second
drive neans (7,M2; 8,ML) that are operative for displacenent of the outer
and inner |ocking means, respectively, characterized by con- trolling the
power supplies to the first and secongsdrive neans for synchronized o

di spl acenents wi t hout connecting nmechanically the associ ated outer and

i nner | ocking neans, connectable to one singular container, in extension/
retraction novenents. 13. The nmethod of claim 12; characterized by the step
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are operative for displacement of the outer and inner
locking means, respectively, characterized by con-
trolling the power supplies to the first and second
drive meansfor synchronized displacements without
connecting mechanically the associated outer and
inner locking means, connectable to one singular
container, in extension/ retraction movements.

13. The method of claim 12; characterized by the step
of controlling the power supplytothefirst and second
drive means in result of a continuous detection of
displacement positions or/and displacement veloci-
ties of outer and inner locking means.

14. The method of claim 13, characterized by the step
of adjusting individually the power supply to the first
and second drive means in result of a detected rel-
ative position orfand relative velocity of the outerand
inner locking means.

15. The method of claims 12 to 14, characterized by
the step of monitoring the positions of the outer and
inner locking means through length measurement
during displacements,




on and rotational velocities of power output shafts of the first and second
drive neans, reading the rel- ative positions or/and relative velocities of
t he out put shafts, and adjusting the rotary speeds of each out- put shaft
individually in result of a detected gipfference in rotary position oréand
rotational velocity, 17. The nethod of claim 16, characterized by the step
of providing AC powered first and second drive neans, and controlling the
rotary speeds of the out- put shafts (ML, M2) in synchronization by

Through schBnadiacmetaothe clairms o 2 o (kd, charaeterizaddoy dual 1y
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control Iing t hefdive féinstsapd sacond driver mieans cteadingthereliption at
the output shabiRie positions or/and relative velocities of the output
shafts, and adjusting the rotary speeds of each out-
put shaft individually in result of a detected difference
in rotary position or/and rotational velocity.

17. The method of claim 16, characterized by the step
of providing AC-powered first and second drive
means, and controlling the rotary speeds of the out-
put shafts (M4; M) in synchronization by adjusting
the frequency in power supply to the first and second
drive means through separate AC frequency regu-
lators (R1; R2), feeding individually the first and sec-
ond drive means.

18. The method of claim 17, characterized by the step
of reducing, at each occasion, the speed of the fast-
est rotating output shaft until synchronization of dis-
placement is reestablished.

19. The method of claim 17, characterized by the step
of controlling the current supply in result of detected
current consumption at the output shafts.




