1 FLI PPER ARM DRI VE TECHNI CAL FI ELD OF THE

| NVENTI ON The invention relates to an arrangenent on a spreader which is
operative for lifting containers, the arrangenent conprising a flipper arm
which is supported at the corner of the spreader such that the flipper arm
I s pivotable between an upraised rest 1position and a | owered operative
position wherein the flipper armis effective for positioning of the

spreader corner relative to tgié'gﬁ[zgeigﬂﬁlsmg corner of a container upon
0] ner, 1 i

connecting the spreader to th ccordance with the preanble
of claim 1. BACKGROUND AND PRI OR ART Flipper armis the technical termused

in the squE@.ﬁ] IEAE%EI%O%‘H%'IN\/ENW@)I\? or the arns that are pivotally

arranged in e corners of a spreader. The flippers arns are controll able
in a downwards pivoted rmtlon so as to extend bel ow the spreader and in the
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bet ween the raised rest tion an | ower ed operatlve position may be
seen as nﬁm|%°f9{ﬁ§‘rbas the external loads on the flipper arm applied
fromcontact with the contai ner during positioning may be consi derabl e, and

o For PAGKGROPROGAMDIRIBRAT | n”or der to wi thstand such external forces
that tend to nove the flipper armaway fromits operative position, the
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controllable in a downwards pivoted motion so as to extend below the spreader and
in the lowered position effective for guiding the spreader upon lowering towards the
top side of the container, in the connection of the spreader to the container’s corner
fittings through connecting means fitted to the spreader. Such flipper arms are
typically associated with piston/cylinder units that are supplied from a hydraulic
power system that is continuously pressurized for powering the movements of the

flipper arm, as well as for holding the flipper arm in position.

A typical feature in the operation of the flipper arm is that the power needed for
pivoting the flipper arm between the raised rest position and the lowered operative
position may be seen as moderate, whereas the external loads on the flipper arm
applied from contact with the container during positioning may be considerable, and
many times the size of the power that is required for pivoting the flipper arm. For
reason of security, and in order to withstand such external forces that tend to move
the flipper arm away from its operative position, the flipper arm’s hydraulic drive
means is often oversized.

In DE 101 40449 A1, a pivotable flipper arm is disclosed in alternative to a
stationary flipper arm on a spreader. Pivoting of the flipper arm is accomplished by
use of an electromotor and a planetary or worm gear drive, or by use of a rotary



use of an electronotor and a planetary or worm gear drive, or by use of a
rotary 2 magnet. The object to be achieved in DE 101 40 449 Al is reduced
energy consunption and reduced costs for maintenance. The docunment however

| acks any proposal for a solution to the problem of protecting the notor
from occasional external |oads on the,flipper armin its | owered and
operative position. Another pivoting ?Iipper armis previously disclosed is
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SUMVARY Cextargal loatenT heNliores app &y ésnloweradeid enerativePoslionr ovi de a f1i pper
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resulting fromthe flipper armis contact with fhe_c L ner_.and from
| ateral nBORREhPYOHY f"ﬁgersﬁ'}“éédeFer%’lsgt‘5'9‘3"0?96‘ 15 @ﬁrﬂoﬁzﬁﬁw imvélg'ﬂn'écti ng
oper at i ongccomplisheabbyease bfa Mpdrommotarsgid & bevehgeamndriveeint ordef forpeditively
acconpany idre khat-:‘I fﬁBper arm in its lowered position, a hook member is arranged on the
flipper arm to engage a keeper member on the spreader. The hook/keeper
mechanism protects the motor from external loads on the flipper arm in its lowered
and operative position.

SUMMARY OF THE INVENTION

The present invention aims to provide a flipper arm drive that it designed to protect
the powering system against loads resulting from the flipper arm’s contact with the
container and from lateral movements of the spreader relative to a container in
connecting operations.

This object is met through the arrangement defined in accompanying claims.

Briefly, through the present invention there is provided an arrangement on a
spreader comprising a flipper arm which is supported at the corner of the spreader
such that the flipper arm is pivotable between an upraised rest position and a
lowered operative position wherein the flipper arm is effective for positioning of the
spreader corner relative to the corresponding corner of a container upon connecting
the spreader to the container. The arrangement is characterized in that the flipper
arm is carried on a rotatable shaft and driven by a motor, and wherein a power
transmission is inserted between the motor and the flipper arm, the power
transmission being effective for the transfer of torque from the motor to the flipper
arm upon energizing the motor, and operative for locking the flipper arm in its
pivoted position upon non-energizing the motor.

The power transmission between the motor and the flipper arm comprises a self-
locking worm drive including a worm screw driven by the motor and tangentially
engaged by a gear-wheel carried on the flipper arm shaft, wherein the pitch of



Briefly, through the present invention there is provided an arrangenent on
a spreader conprising a flipper armwhich is supported at the corner of the
spreader such that the flipper armis pivotable between an upraised rest
position and a | owered operative position wherein the flipper armis
effective for positioning of the spreader corner relative to the o
correspondi ng corner of a contai ner u%%n connecting the spreader to the
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respectively.

Further advantageous features and embodiments are defined in the subordinated

claims.
SHORT DESCRIPTION OF THE DRAWINGS

The invention is further explained below with reference to the accompanying,
diagrammatic drawings, wherein

Fig. 1 is en end view showing a spreader in positioning operation for connecting to

a container;

Fig. 2 is a vertical cross sectional view through a flipper arm drive according to the

invention;

Fig. 3 is a corresponding cross sectional view, however twisted through 90°, and
Fig. 4 is horizontal cross sectional view through the flipper arm drive.

DETAILED DESCRIPTION OF THE INVENTION

In fig. 1, a container lifting spreader 1 is illustrated in positioning operation for
connection to a container 2. The spreader 1 may be suspended in lines 3 from a

crane, as illustrated in the example, or may be carried in a straddle carrier.
Connection means 4 are mounted in the lower side of the spreader and designed to



Through the neasures nentioned above there is provided, between the notor

and the flipper arm a power transm ssion which pernmts the use of
electrical nmotors for powering the flipper arms pivot notion between the
rest and operative positions, respectively. Further advantageous features

and enbodi nents are defined in the suhordi nated cl ai ns. SHORT DESGRI PTI ON
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For guidance of the spreader during connection operation, arms or flipper arms 5
are pivotally arranged in the spreader corners. A flipper arm 5 is pivotable between
an upraised rest position and a lowered operative position, wherein the flipper arm
extends below the spreader and adjacent a side of the container in order to position
and guide the spreader upon lowering towards a top side of the container (the
lowered position of a flipper arm 5 is illustrated through a dash-dotted line in fig. 1).
Typically, flipper arms 5 are arranged for guidance of the spreader in both
longitudinal and transverse directions with respect to the container. In their free
ends, the flipper arms 5 carry an angular guide plate 6, respectively, the guide
plates sliding against the upper edge of the container to urge, when necessary, the
spreader into alignment with the container during the lowering motion. In this
connection, considerable lateral forces may arise that tend to pivot the flipper arm
about its axis of rotation. According to the present invention a flipper arm drive is
arranged in a way that these forces are prevented from acting upon the flipper
arm’s power supply system.

With reference to figs. 2-4, an embodiment of the invention is shown in cross
sectional views, and mounted in a housing 7 that has a base plate 8 arranged for
mounting the housing onto a spreader. A shaft 9, which is journalled for rotation in
the housing, is arranged for supporting a flipper arm in the end 10 and/or 10’ of the
shaft, which end projects out from the housing. In the housing, a gear-wheel 11 is
supported on the shaft 9 in concentric relation through a coupling that connects the
gear-wheel in non-rotational relation to the shaft. A worm screw 12, which is
journalled for rotation in the housing base and housing top, respectively, engages
tangentially the gear-wheel 11 trough an external thread 13. In the upper end
thereof, the worm screw 12 carries a gear-wheel 14 in non-rotational relation, the
gear-wheel 14 engaging a drive wheel 15 that is supported on the power shaft 16 of
a motor 17 which is mounted on the housing exterior. The drive wheel 15, the gear-
wheel 14, the worm screw 12 and the gear-wheel 11 together form a power
transmission that transfers the motor’'s rotation and torque to the flipper arm,
whereby the rotational speed of the motor may be changed down and adjusted to
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In fig. 1, a container lifting spreader 1 is illustrated in positioning
operation for connection to a container 2. The spreader 1 may be suspended
inlines 3 froma crane, as illustrated in the exanple, or may be carried
in a straddle carrier. Connection neans 4 are nounted in the | ower side of
t he spreader and designed to 4 engagﬁ correspondi ngly shaped cor ner
fittings in the corners of the contaifer. A successful connection operation
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The power transmission according to the invention may have an electrically
controllable parking brake (not shown) inserted between the motor and the flipper
arm. E.g., a brake may be realized as a disc brake having discs of radial extension
connected to the motor’s power shaft or to the worm screw, or connected to the
flipper arm’s shaft. Spring biased brake blocks are controlled through electro-
magnets to hold the discs in arrested position through frictional engagement until
the magnets are energized to release the discs from engagement with the brake
blocks, against the force of the springs. The electromagnets are activated upon
supply of current for rotation of the flipper arm, and are non-activated for applying
brake force to the discs upon cease of current supply. A hydraulically activated



supply an output rotational speed that is suitable for the flipper arm The
dianeters of the rotational elements of the illustrated enbodi nent results
in a gear ratio of approximately 150:1, which is nentioned here only to
provi de a conpl ete explanation of this exanple. In the described

enbodi ment, the arrangenent fornms a upit which is nountable onto the
spreader and which conprises the notor, and the power transm ssion with
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flipper aflippercanrin@d dmaloghes wayt, is pivotable in a vertical plane that is
di agonal relative to the spreader's corner. The notor may be a hydraulic
not or. However, the notor advantageously is an electric motor which is
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el ectromagnets to ho the discs in arrested position through frictional
engagenent until the nagnets are energized to release the discs from
engagenent with the brake bl ocks, against the force of the springs. The

el ectromagnets are activated upon supply of current for rotation of the
flipper arm and are non-activated for applying brake force to the discs
upon cease of current supply. A hydraulically activated 6 brake may be
arranged in the power transm ssion between the notor and the flipper armin
an anal ogous way. As preferred, the power transm ssion is arranged as
illustrated to have an irreversible or self-locking wormdrive wherein the
pitch of threads in worm screw and gear-wheel are chosen to prevent
rotation of the wormscrew 12 when a load is externally applied to the
flipper arm Irreversible reduction gears are known per se and are used in
di fferent connections, such as in vehicle steering, to prevent external
forces frombeing transferred back through the power transm ssion and to
apply load to the power supply system In the subject application, the
operation of the self-locking wormdrive is used to unload the notor and to
protect the notor from danagi ng forces, while sinmultaneously resulting in a
reduction of notor effect and size which may be dinensioned to provide the
reduced power that is required for pivoting of the flipper armonly. The
self-locking wormdrive of the illustrated enbodi nent may alternatively, as
desired, be operated in conbination with a parking brake. This may, e.g.,
be called for in order to counteract a play possibly occurring in the
engagenent between the gear-wheel and the worm screw.



7 CLAIMS 1. A spreader conprising a flipper armwhich is supported at the
corner of the spreader such that the flipper armis pivotable between an
uprai sed rest position and a | owered operative position wherein the flipper
armis effective for positioning of the spreader corner relative to the
correspondi ng corner of a container upon connecting the spreader to the
container, wherein the flipper armis carried on a rotatable shaft (9) and
driven by %or (17), and wherein a power transm ssion is inserted

bet ween tﬁgAﬁE or and the flipper arm the power transm ssion being
effective for the transfer of torque fromthe notor to the flipper armfor
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(9) journall ed™'" oust ng Ion an arran or carrﬁ
flipper armi nﬂ‘@nleorefn@brewwddhe gepr-wieed ace phaseade @efﬁ'ﬂt thergearwhgeLio; ng, a

gear - wheel be rotated by the worm screw while preventing the worm screw from being
rotated by the gear-wheel, the power transmission being operative for
locking the flipper arm in its pivoted position upon non-energizing the motor.

2. The spreader of claim 1, characterized in that the power transmission
between the motor and the flipper arm comprises a parking brake which is
deactivated upon energizing of the motor and activated upon cease of
energy supply to the motor.

3. The spreader of any previous claims, characterized in that the motor is en
electric motor.

4. The spreader of any previous claim, characterized by a housing (7)
comprising the motor, the power transmission and the flipper arm shaft, and
mountable onto the spreader as a unit.

5. The spreader of any previous claim, characterized by a housing (7) having a
base plate (8) arranged for mounting the housing onto a spreader, a shaft
(9) journalled in the housing for rotation and arranged for carrying a flipper
arm in one end thereof, which end projects out of the housing; a gear-wheel



8 (11) carried on the shaft (9) in concentric relation by neans of a
coupling connecting non-rotationally the gear-wheel to the shaft; a worm
screw (12) journalled for rotation in the housing base plate and in a top
si de of the housing, respectively, the worm screw having an external thread
(13) tangentially engaging the gear-wheel (11); a gear wheel (14)o
nonrotationally carried on the wormscrew (12), the gear wheel (14)

ohIagIng & it %) EAREH Sk SRR GF R OShobAficReiRén B) Hidars s Euging™t Or (17)
connecting non- rotatlonally the gear-wheel to the shaft; a worm screw (12)
journalled for rotation in the housing base plate and in a top side of the
housing, respectlvely, the worm screw havmg an external thread (13)
tangentially engaging the gear-wheel (11) a gear wheel (14) non-
rotationally carried on the worm screw (12), the gear wheel (14) engaging a
drive wheel (15) carried on the power shaft (16) of a motor (17) which is

mounted on the housing.
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