1 Flipper armdrive TECHNI CAL FI ELD OF THE | NVENTI ON The invention rel ates
to an arrangenent on a spreader which is operative for lifting containers,
the arrangenent 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
correspondi ng corner of a container upbn connecting the spreader to the
container, in accordance with the pre- anble of claim1l. BACKGROUND AND
PRI OR ART Flipper armis the technical termused in the subject trade as a
definition for the arns that are pivotally arranged in the corners of a
spreader.F eeil%geprs arnms are controllable in a downwards pivoted notion
so as to ext&ng® W he spreader and in the | owered position effective
for guiding the spreader upon |lowering towards the top side of the

cont ai ner THOMNIOEL ¢ OR Ak BivEPEORPr €eader to the container's corner
fittings Hﬁr%%%h.coqgectin means fitted to the spreader, Such flipper arns
are typicalty 3888t Fates t?A?JE RTI3RER Bt 3 prRiefdagvhich istperative faydifighd ed from
a hydr aul icentgowes, thy strengddwatt cospeiiigi anippa] ArmPKRisE i bZsfdriealat paneri ng t he
movenent s cofnet BEthElsbRREEr LdH m%ﬂwfd' @5rh0k pAR %in” Lhe Llipper armin
posi tion. réAé tp¥§1 cal " f ee}t ure . in the o %r_ ation pg]fOk% l%g?tlwieﬁrbg? ug%‘hseldg that the
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external koagsugd dohBedtdPBe spflamtARANL &4, £ LQMm.cont act mﬁtQ% he cont ai ner
during posi%&g&i nay béﬁ%bnglgefggle, anéﬁﬁdﬁ§ Cﬁﬁggn?ﬂgl %%%mﬁf t he
power t haf™ é%%?ﬁ%d for pivoting the flipper arm For reason of
security, and in order to withstand such external forces that tend to nove
the fli ppeacatRoanaY ANEORRIDRSAPPEr ati ve position, the flipper arms
hydraul i c grive . )
Flipper arm is the technical term used in the subject trade as a definition for the
arms that are pivotally arranged in the corners of a spreader. The flippers arms are
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 piv-
oting the flipper arm between the raised rest position and the lowered operative po-
sition may be seen as moderate, whereas the external loads on the flipper arm ap-
plied 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.

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



means i s often oversized. SUVMARY OF THE | NVENTI ON The present invention
ains to provide a flipper armdrive that it designed to protect the
powering system against | oads resulting fromthe flipper arms contact with
the 2 container and fromlateral novenents of the spreader relative to a
container in connecting operations. This object is net through the
arrangenent defined in acconpanying clainms. Briefly, through the present

i nvention there is provided an arrangenent on a spreader conprising a
flipper armwhich is supported at the corner of the spreader such that the
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operative position ng{eln the flipper armis effective for positioning of

t he sprea SPOEEPRSPSFREPi ve to the correspondi ng corner of a container
upon connecting the spreader to the container. The arrangenent is

char act er igé objBetlib alet BYSukh tROLF rafldMednt dEMdii8 dcmBadyt AhiRkRlse shaft and
driven by a notor, and wherein a power transm ssion is inserted between the

nmotor and the fllpper arm the power transm ssion belng effective for the
transfer oOfrieflyy fueugh G rheentinentibn thdre i propiged anmmanpenedmeryi zi ng t he
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flipper arm 1s pivotable between an upraised rest position and a low-
ered 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 trans-
mission 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.

In the preferred embodiment, 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 threads are chosen to permit the gear-wheel to be ro-
tated by the worm screw while preventing the worm screw from being rotated by the

gear-wheel.

In addition, a parking brake may be included between the motor and the flipper
arm and arranged to be de-activated upon energizing the motor, and activated upon

non-energizing the motor.

Through the measures mentioned above there is provided, between the motor and
the flipper arm, a power transmission which permits the use of electrical motors for
powering the flipper arm’s pivot motion between the rest and operative positions,

respectively.

Further advantageous features and embodiments are defined in ‘the subordinated

claims.



In the preferred enbodi nent, the power transm ssion between the notor and
the flipper armconprises a self-locking wormdrive including a worm screw
driven by the notor and tangentially engaged by a gear-wheel carried on the
flipper armshaft, wherein the pitch of threads are chosen to permt the
gear-wheel to be rotated by the worm screw while preventing the worm screw
frombeing rotated by the gear-wheel. hn addition, a parking brake nmay be

i ncl uded between the notor and the flipper armand arranged to be

de-acti vated upon energi zing the notor, and activated upon non-energizing

t he not or .ghEP e cREIARAFVTEE Ak ined above there is provided, between
the notor ,and the fl.i r arm . a _power transm ssion which permts the use
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t he rest amdmop¢icarawiegpodicréions, respectively. Further advantageous
features and enbodi nents are defined in the subordinated clains. 3 SHORT
DESCRI PTI Q) . THE DRAW NGS .The inventjon is further. explained.bel ow wth
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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. Con-
nection means 4 are mounted in the lower side of the spreader and designed to en-
gage correspondingly shaped corner fittings in the corners of the container. A suc-
cessful connection operation requisites an accuracy in the order of 25-50 mm as
seen in radial directions from a centre of each corner fitting, when positioning the

spreader.

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 low-
ered 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 longitu-
dinal 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, con-
siderable 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



Fig. 1 is en end view show ng a spreader in positioning operation for
connecting to a container; Fig. 2 is a vertical cross sectional view
through a flipper armdrive according to the invention; Fig. 3 is a
correspondi ng cross sectional view, however tw sted through 90 , and Fig. 4
is horizontal cross sectional viewthrough the flipper armdrive. DETAILED
DESCRI PTION OF THE I NVENTION 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 froma crane, as illustrated in the
exanple, o be carried in straddl e carrier. Connectian ns 4 are
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a ffipper “ar‘}rle% (“ligr’l t\fl% v!rosfmasrcg*eavp 95 gnld r{hg gg\a@)-lwhél 11 together form a power trans-

mission 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 supply an
output rotational speed that is suitable for the flipper arm. The diameters of the
rotational elements of the illustrated embodiment results in a gear ratio of approxi-
mately 150:1, which is mentioned here only to provide a complete explanation of
this example. In the described embodiment, the arrangement forms a unit which is
mountable onto the spreader and which comprises the motor, and the power
transmission with shaft for mounting of a flipper arm. The illustrated embodiment
is advantageously mounted diagonally at the spreader corner such that a flipper
arm, carried by the unit, is pivotable in a vertical plane that is diagonal relative to

the spreader’s corner.

The motor may be a hydraulic motor. However, the motor advantageously is an
electric motor which is preferred for environmental reasons and with respect to
maintenance. In both alternatives, the power transmission between the motor and
the flipper arm is arranged in such way that the motor is dimensioned merely to
provide the power that is required for pivoting the unloaded flipper arm by rotation
of the shaft 9. More precisely, the power transmission is arranged to absorb any
external load applied to the flipper arm, and to prevent such loads from being
transferred back to the motor. In other words, the motor 17 is effective for rotation
of the flipper arm only but non-effective for holding the flipper arm in its pivoted

position, whether the flipper arm is lowered to its operative position or raised to its



that these forces are prevented fromacting upon the flipper armis power
supply system Wth reference to figs. 2-4, an enbodinent of the invention
is shown in cross sectional views, and nounted in a housing 7 that has a
base plate 8 arranged for nmounting the housing onto a spreader. A shaft 9,
which is journalled for rotation in the housing, is arranged for supporting
a flipper armin the end 10 and/or 10' s;0f the shaft, which end projects out
fromthe 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
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used in different connections, such as in vehicle steering, to prevent
external forces from being transferred back through the power transm ssion
and to apply load to the power supply system In the subject application,

t he operation of the self-locking wormdrive is used to unl oad the notor
and to protect the notor from damagi ng forces, while simultaneously
resulting in a reduction of notor effegt and size which nmay be di nensi oned
to provide the reduced power that is required for pivoting of the flipper
armonly. The self-1locking wormdrive of the illustrated enbodi ment nay

al ternativeglpmysas desired, be operated in conbination with a parking brake.
This may, e.qg., be called for in order to counteract a play possibly
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invention i sldeh areshdehientigh atshecadbigtiae beenhgangt cemptisieg adfiprcharm
acconpanyi ng chajfpis ds%glﬁoﬁéﬁgt &0 ef QP %@%&%@&P%ﬁ?&mﬁ e £apadi ment s

illustrated above an ication t fromthis descrlptlon
i s derivabl e by"RtHds Q?ﬁ‘i"e?kr"‘{llué’ﬂalﬁfﬁl FepbPesition ansl foRyeRRs Peralye AP SBenent on
a spreader, thetme¢iangefipper aanjsrdffectng far podifaeng af tire whreaHen @rsarppert ed at
the corner of tRe5p{LAIRLGY spal ﬁHg %J}ﬂgr 51%1 %Jnté.lﬂpteu A DBtk aptaqbet ween

an upraised rest position ower e eratl position wherein the

flipper armis t‘éfl?ee‘iftnit%‘éelf éﬁa—fﬁé‘ﬁ-‘ﬁ?ﬁoﬁ thgt qlﬁﬁersaﬁpe‘é&éﬁne dPrfet®rel ative to
t he cor r esponditagbleaihaér(9dnddiven thg @bttt oT), mmeﬂemgpb\he tsprsgader to the

contai ner. char ek iZ8hebebARh hOGokdd BRERCI M 3880 BhcoRaRunal al abl ©

shaft (9) and driven r trgnsmssion is
i nserted bet vveéﬁmtli’f’én%’r?ffeép"%f‘?atl’t“’n‘éal?f‘rf?rrfﬁé?rqalﬁﬁ‘ioqﬁ@rBBRRé fo gﬂn%‘?ﬁrsm on

bei ng effecti verfador pivetitg mﬂlﬁferahntwoﬁmefgmﬁg teemomt amditbe phwef | | pper
arm for pivoting thesddd 98161‘% }?gr ‘%/Rgﬂlo%ﬂl%r of B PPhObivoRB Dok pover
transm ssi on being operativ or I ng the Fpper armin its pivoted
posi tion upon HOR-EWBMGIZGIFEEIERS theoetor- 2. The arrangenent of claim 1,
characterized in that the power transm ssion between the notor and the
flipper armis rym, I m screw
(12) which |g cTﬁ Fve aglﬁgr%# &%13\[{\&1 %;Jlla\éﬁer%gﬂi/kp&tagn e dtvl&gtfa&lgﬁl goélwaeel
(11) carried oﬁWtf%ﬂﬂrp@tﬁéﬁn%mﬁ@Hﬁﬁrrtanwm@rﬁhﬂoelﬁ%gwpﬁeﬁrw hﬁ‘ﬁ%&ds in the
wor m screw and hbh@lgmadwbeﬁl sceer“e(lczhﬁaﬁyh it dripef By the etogend enfiemihg t 0 be

rotated byt he RIS SWALA S ANPYSOLLNG 090 DLASHEN L QRARLND

rotated by the rrangenent
characteri zed iPFfC]tl 9hthresds lﬁdhéﬁvoﬂﬁéﬁ% %134 the aser-beel ARENGRSEGP PETTRILt he
flipper arm cofpe géeﬁavl@eepﬁfﬂfd 1eated ay&lembﬁﬂ stiswdgakt predingitlg Wpowoaner gi zi ng

of the notor aggre%cftni) 1endg Pa?edﬁ seege%)I «Sher gy supply to the notor.

3. The arrangement of claim 1 or 2, characterized in that the power transmis-
sion between the motor and the flipper arm comprises a parking brake which
is deactivated upon energizing of the motor and activated upon cease of en-

ergy supply to the motor.

4. The arrangement of any previous claims, characterized in that the motor is

en electric motor.

5. The arrangement of any previous claim, characterized by a housing (7) com-
prising the motor, the power transmission and the flipper arm shaft, and

mountable onto the spreader as a unit.

6. The arrangement of any previous claim, characterized by a housing (7) hav-
ing 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



4. The arrangenent of any previous clainms, characterized in that the notor
is en electric notor. 5. The arrangenent of any previous claim
characterized by a housing (7) conprising the notor, the power transm ssion
and the flipper armshaft, and nountable onto the spreader as a unit. 6.
The arrangenment of any previous claim characterized by a housing (7)
having a base plate (8) arranged for nounting the housing onto a spreader,
a shaft (9) journalled in the housing for rotation and arranged for
carrying a 7 flipper armin one end thereof, which end projects out of the
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wheel (14) non- rot atl ona carrl ed on the worm screw é_ﬁ %afi QS ear wheel
(14) engagi ng & 8 velys Bye WoIPt 88 BAVIPR &t raldhy % ‘5“9%?? a not or
(17) which is rtmlllmteedagmg theegcaoudieeldl1); a gear wheel (14) non-rotationally carried

on the worm screw (12}, the gear wheel (14) engaging a drive wheel (15) car-
ried on the power shaft (16) of a motor (17) which is mounted on the hous-
ing.




