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-1 AN | MPROVED CONTAI NER ENGAGEMENT SYSTEM Fi eI d Qf\ _

the Invention 5 The invention rel ate

of engagenent of a shi pping contalner by a gm@WHﬁwmmmmm,
In particular, the invention relates to the a

used to assist in guiding a spreader into engagements+
with a container. Background l.10 In order to nove a
shi ppi ng container, a spreader which is attached to a
crane, wi IAN MMEREANEED KON BAINRERENGAGEMENDSY Saval
poi nts on the upper portion of the container. The
engagenent of the spreader and container is achieved
by what is terned a twist | ock engagenent which is
&l ABO0RE IvRnREPVI de a qui ck engagenent and
di sengagenent 15 arrangenent. The engagenent of said
twi st | ocks between the spreader and contai ner,
however, require a degree of precision which may not
? r eadi ayai | abl.e subject.to enV|ro?nentaI
Brriingad. SR abo il PRRESCPEsBeEREAL OF & FHippie;container by 2
assenblies are used to contact the container and 20
SRIFHET+ HePashrafe e iByengien rjatgs [opthe prremblipsesefdde Rssist in guiding a
engagenent between the spreader and container. Were
spreasier aitpengdgemesufith e cemtinel. ear ance around it
typically a spreader will approach

Background

In order to move a shipping container, a spreader which is attached to a crane, will
engage the container at four peripheral points on the upper portion of the container. The
engagement of the spreader and container is achieved by what is termed a twist lock
engagement which is arranged to provide a quick engagement and disengagement
arrangement. The engagement of said twist locks between the spreader and container,
however, require a degree of precision which may not be readily available subject to

environmental conditions.

To assist the crane operator, flipper assemblies are used to contact the container and
guide the spreader so as to align the twist lock engagement between the spreader and

container.

Where a container has sufficient clearance around it, typically a spreader will approach

from above with all flippers down. Flaring of the bottom portion of the flipper
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fromabove with all flippers down. Flaring of the
bott om portion of the flipper 2 envel opes the

corners of the container and permtting the spreader

to slide dowmn onto the container using the length of

the flippers as a guide. Alternatlvely if the

contai ner does not have suffilcient clearance, a

spreader may approach fromthe side with two flippers
apvedonss tthw cdnegs pdrtbe dontaine] and permitipg thospreadsn te bleade down onto
flippers are clear of the 5 spreader and contai ner and

de duataimardsing thatlehgthof the fYppeds BYa gaideoMitebhaivapr i€ alikecontainer
is mnoved horizontally into proximty with the corners

@Best hs W@ts@fﬁ@cfnt AdadcBen shRWEray ﬁﬁprgﬁ‘étpfr@mu&br@de with two
the two down flippers as guides. Vhen he flippers

c rfes
e %p W8 SEGHARAS HonR B b S H?hébﬁﬁ?dpé%?@%?%r&#% sl of he
i mpact rce articularly if a circunstance |ea
SPRa el Bt R BBt te It HreB B g g e shreader is
permtted to "back drive", that is, when a preset
merved dospmlIy o proxypisy Wilhrije cpmesyefebelsentainer, and then lowered
corresponding to an unusually high inpact force. The
babdforisug thapabidwn ylifpers @ gualevent i onal hydraulic
flipper is achieved by providing a pressure rel ease

within the hydraulic circuit such that on 15
exceedi ng the pressure, a release operates permtting

WiRs t'h@tfﬂél%e‘?@ c&fta&nﬁe EbRIRES, é:o?fesédddﬁ%efnﬁ)ag{ fOt&NisPpplied. To

electric tors, his is nore dif

g?glﬁ ARRALK tloqge ﬁlnp?er%gf}{om ts%ch m% ﬁtsfgycrgg?z{rgl St ?y 1f A eC\llré étance leads

ectri conot of erm |ng
drlve en a c rta| appl i force is exceed
19,2 parisy ehe}g%\?rap% xtcE,etha éﬂ?p%ﬁ)ﬁret p_prrmtted to %ack g‘ive” that is,
when a preset torque about the flipper hinge is exceeded corresponding to an unusually
high impact force. The back drive capability for a conventional hydraulic flipper is

achieved by providing a pressure release within the hydraulic circuit such that on

exceeding the pressure, a release operates permitting free rotation of the flipper.

For flippers driven by electric motors, this is more difficult. The corresponding analogy
to a pressure release for an electric motor is permitting the gear box to reverse drive
when a certain applied force is exceeded. One such measure involves the gear box to
back drive by disengaging and operating the motor without a brake and so allow the
flipper to move back freely. In this case, the flipper provides no resistance and thus can
be back drive freely but is effectively useless as a guide. This lack of a holding torque
at the flipper down position is different from that of a hydraulic flipper in that at least a

braking pressure can be maintained with a pressure release.
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20 back drive by disengagi ng and operating the notor

W t hout a brake and so allow the flipper to nove back
freely. In this case, the flipper provides no

resi stance and thus can be back drive freely but is
effectively useless as a guide. This lack of a hol ding
torque at the flipper down pésition is different from
that of a hydraulic flipper in that at |east a

braki ng pressure can be maintained with a pressure
release. 3 It would, therefore, be preferable to not
haweulilheherd¢foppeic prieatle eelnpt dlavé hike diopper Mol fre€lp. at the down
Accordi ngly such systens maintain a brake used at the

P’@sﬁ@én Adofdth 2ty 8@ dyb@ms FRdiainBAKE h%dfdt'tIHHJ%Btdr%nﬂ o brake the
he down p03|t|on as so provide a holding torque. 5

F%Y@We’n tfl@h@)g 2&? a BN pco%ﬂloﬁ%lsl 3§ 8?032(?(32?1?12&151% t%[@g €

he gear ss saf'e neas

i ncorporated. Particularly |f t he subsequent torque
applied to the back drive is high or for a prolonged

eriod. .10 A further problemwth flipper desi

WEVe HHS ABaRasEIept Fasy Canpe sybstankal daneagsrigiths 2¢as wn@ﬂess safety
not or and gear box to be damaged during operation.
Weadureshare notapoated. Pedrcubroly ifrtbeistlesstqadnt tthejue aappbed o the back
the spreader so as to drive the flipper through the
biinge dhigh®udt 4 peleiget peridd.i pper to the spreader, this
pl aces the notor and gear box proximate to the
| ocati on of high inpact |oads either through the
flipper or fromexternal contact with 15 other

t e rive,directl
ghbﬂuﬁﬁér rProlElg{n \D?]ﬁ fli gﬂp@r ?559 ! %cecgredg to th% 8“Poca set% p% nsity for the
motor and gear box to be damaged during operation. With the motor and gear box
mounted at the corner of the spreader so as to drive the flipper through the hinged
mounting of the flipper to the spreader, this places the motor and gear box proximate to

the location of high impact loads either through the flipper or from external contact with

other objects.

Further, in order to drive directly through the hinge mounting, it is necessary to locate
the motor and gear box at the corner of the spreader so as to be mounted with the
flipper. This further reduces the size of the motor and gear box and so limits the rating
of either leading to a customised design of the motor and gear box in order to

compromise between the contrary design parameters of size and rating.

The prior art shows a motor drive the flipper using a worm gear so as to maintain

control and be consistent with the direct drive through the hinged mounting of the
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the notor and gear box at the corner of the spreader
so as to be mounted with the flipper. This further
reduces the size of the notor and gear box and so
limts the rating 20 of either leading to a custon sed
design of the notor and gear box in order to
conprom se between the contraFy desi gn paraneters of
size and rating. The prior art shows a notor drive the
flinpsp eHOWSYCIﬁgWgﬂSA@PhhiC@é@rtOS’@iS awterégeanben/ dipper aroamgeknt, a worm
and be consistent with the direct drive through the
drimgschonosefitlito graviidet dleack drivk icagability However , whi | st
applicable to this notor/gear box/flipper arrangenent,
a worm drive is not useful to provide a back drive
capability. Sunmary of Invention 5 In a first aspect

SD@mﬁﬁﬂSﬁﬁ%@ﬁkﬁrOVides a flipper assenbly for guiding
a spreader to engage a container, the flipper
assenbly conprising a flipper hingedly nounted to the

spreader, said flipper noveabl e between an open and

cl osed position about said hiq?ed nnuntiqg; a_not or
Koarfiieaspsct e 18yseigngrovre altlippesAssuant]y iy gpwding @ spreader to
spaci ng assenbly -10 | ocated between the notor and the
pigaged applamernige dlippeh @ssenibbpeempmieg eifhppeaihtngeghcinagnted to the
assenbly is capable of transmtting a torque fromthe
sptatertsaid fipphd mgedbheohenl édngarsepenamdtobossd pesitibe about said hinged
flipper between the closed and open positions. In a

BRUANMEL; ASAEGF ndolftel N Bt dpRAJBY AYhORSmAafd MIPP&EF a spacing assembly
assenﬁfy for guiding a spreader for 15 engagenent

Mclﬁtlgg gre&ﬁa{éh glllechflétor 55‘&3 ttfel ﬂilpé%grm&ﬁﬁi%g%lf Yhect?lBB&i, whggiﬁasaid spacing

assembly is capable of transmitting a torque from the motor to the hinged mounting so

as to move the flipper between the closed and open positions.

In a second aspect the invention provides a flipper assembly for guiding a spreader for
engagement with a container, the flipper assembly comprising a flipper hingedly
mounted to the spreader; a motor mounted to the spreader; a spacing assembly between
the motor and the hinged mounting of said flipper wherein said spacing assembly
includes a torque limiter set at a predetermined maximum torque so as to prevent an
applied back drive torque being applied to said gear box by an impact on said flipper.

To address the issue of impact, the present invention provides for the motor to be placed
away from the corner of the spreader but still provide drive to the hinge mounting of the
flipper through a spacing assembly which transmit torque from the motor to the hinged

mounting.
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nounted to the spreader; a notor nounted to the

spreader; a spacing assenbly between the notor and

t he hinged nounting of said flipper wherein said

spaci ng assenbly includes a torque limter set at a
predeterm ned maxi numtorque so as to prevent an

appl i ed back drive torque bei g applied to said gear

box by an inpact on said flipper. 20 To address the
Ascordingly withatbe matreangr gege hox awae fitono theptapgérdzeme ffor high impact,
the notor to be placed away fromthe corner of the

sipr Bladthood wif duimdgk tpribw irdetotl bt \geart box ligrobg gechTani Atiidi) may be
of the flipper through a spacing assenbly which

a0 fedh@agque fromthe notor to the hinged

mounting. 5 Accordingly with the notor and gear box

away fromthe danger zone for high inpact, the

i kel i hood of damage to the notor or gear box through

uch an action na rkedly reduceqd. 5 Further |
Gt Ry At edmeliad By T < aetmitoncioe thicliling iestictions on
lifting of restrictions on_the size of the notor and
Heatizer Bk theTHatos fapd gearabey. ghBerefose.etihigherorateshmotar agdipr gear box
box may be provided as conpared to that of the prior
aray tespropisce apmymipereditc hhdted shopriar at @mspabermay bemuch less of a
This al so obviates the need to custom ze the design

anbideriinef ThB, alsé ebuecsnmp UeagtirdR@ntes ke BysiBeiand, therefore,
able to rely on off-the-shelf equipment. 10 Further,

A%1ubé AfaRIRPLIHAL césﬁ?bggéiﬁ a@l@go %??Fm Qﬁ"&h&—%hél?g'@ei%rtnent.

critical, these nay be place nore conven

[ ' I MI% rther .protectign,such a
A S et s B e AP B B AR LTS placed
[ [ n rrangemne rotective guard may b
B{o{aelclgca{vgni%nte logatlro?ls l?at wr}}l aﬂo& further protect%]on such as )v/vith?n the structure
of the spreader itself. Further still in one arrangement a protective guard may be placed

around the motor and gear box at the location on the spreaders further protecting the

motor and gear box from damage.

With reference to the back drive capability, safety devices may be incorporated within
the assembly which provide for both a back drive capability and better protection

against the initial high impact load leading to exceeding of the preset limit.

For instance, the gear box instead of relying on a worm drive may now be able to use a
planetary gear arrangement or a helical or bevel gear arrangement. In these
arrangements the ability to transmit a back drive torque from the flipper to the motor via
the gear box may be at a significantly lower risk to damage of the gear box as compared

to a worm drive gear box in direct drive engagement with a flipper.
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around the notor and gear box at the location on the
spreaders further protecting the notor and gear box
from damage. 15 Wth reference to the back drive
capability, safety devices nmay be incorporated within
the assenbly which provide for both a back drive
capability and better protectﬁon against the initia
hi gh inpact |oad | eading to exceeding of the preset
limt. 20 For instance, the gear box instead of
relying on a wormdrive may now be able to use a
Puahatsdtlya geqre lanitangenenprooided imsdries alithahe peir 8bx g8ach a device
arrangenent. In these arrangenents the ability to

NSl ide &1iBp&de FhérY end Rfr&’l&éelsf £ ddacadd E&B%teétﬁlgt B&h the high
i i

or via e gear box may be at a significantly

rﬁ{\f\fclicél Vgpﬁé?i 291%% ut?se 156!?1? h%%g{ c?ﬁ?ﬁv@?@r@gnpar ed to a

gear difel I've engagement with a
flipper. 6 Further Stl||, atorque limter may be
provided in series wwth the gear box. Such a device
may provide slippage when the torque i s exceeded and
§Ib0'f3ﬁr pnbedimsat %gtﬁlﬁ prgsenthinyentionpihganotopard &gRsIN0& Pravide torque to
any subsequent high back drive torque. 5 In one
grblodgadembumingt dfethe flesren throngteotd porfiot foé theohiogedamabunting. Such
gear box provide torque to the hinged nounting of the

tuh appedentcht MdgRequine pdrivel soRngh ftdig i MORE af® dedribdg . to the hinged
Such an arrangenent may require a drive strength from

hﬁ%nm & p&W thgﬁéﬂ axpg?égltz Qf 4B Qiebf'eegeﬂ wﬂp%nhét@@ i} a%?ﬁer being
hrough an angl e of degrees.” It wll be noted tha

?OCEJCH RPle c%?depsgof a spreader may, therefore, be directed at an angle of 45 degrees

to the rectangular frame of the spreader. Accordingly, to drive a hinge of the flipper

from a motor or gear box which may be located collinear with a framed member of the

spreader will require the drive strength to pass through 45 degrees in order to apply the

torque. The change in direction may be achieved through a number of alternatives

including a bevel gear or universal linkage capable of transmitting said torque.

Brief Description of Drawings

Figure | is an isometric view of a spreader incorporating a flipper assembly according

to the present invention;

Figure 2A is an isometric view of the flipper assembly according to one embodiment of

the present invention with the flipper in the open position;
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10 located at the corners of a spreader nay,
therefore, be directed at an angle of 45 degrees to
the rectangul ar frane of the spreader. Accordingly, to
drive a hinge of the flipper froma notor or gear box
whi ch may be | ocated collinear with a framed nenber of
the spreader will require thd drive strength to pass
t hrough 45 degrees in order to apply the torque. The
ElzargeBiin anliisogwtiioniewsst the flipper esseabiyhelofigyive 8 Anwithélre flipper in
of alternatives 15 including a bevel gear or
thei olesed @bsitiomkage capabl e of transmtting said torque.
Brief Description of Drawings Figure 1 is an isonetric
view of a spreader incorporating a flipper assenbly
according 20 to the present invention; Figure 2A is
(e - or di
Bk s Ol s BdgRP Slsc BRPIRS AL EPHE Mbdiment of
flipper in the open ppsition, 7 Figure 2B is an
e RSP (VoS SBP™ingans PRasRZasseeliinl y of figure 2A
wth the flipper in the closed position; Figure 2Cis
an isonmetric view of a flipper assenbly according to
one enbodi ment of 5 the present invention show ng the
Epaci ho aplsemswyof the fipper &s¢mbly ofifignred@&w of t he
flipper assenbly of figure 2C, Figure 4 is a plan view
of the spacing assenbly according to a further
enbodi rent of 10 the present invention. It will be

ERVERiERIdnOvibWIINRL sHRRE dBEnBINGCRIAREND o KBS dBBbdiment of
Wth respect to the

the present invention.

It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Description of Preferred Embodiment

Figure 1 shows a spreader assembly 5 according to one embodiment of the present
invention. Here a spreader frame 10 has flipper assemblies 15A to D at each corner of
the frame 10. The flipper assemblies 15A to D are directed outwards at an inclined
angle to the frame 10, such as 45 degrees. In this embodiment, the flippers 25A to D

are closed ready for guiding the spreader into engagement with a container.
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acconpanyi ng drawi ngs that illustrate possible

arrangenents of the invention. Qther arrangenents of

the invention are possible and consequently the
particularity of the 15 acconpanyi ng drawi ngs i s not

to be understood as superseding the generality of the
precedi ng description of the Bnventi on. Descri ption of
Preferred Enbodi ment 20 Figure 1 shows a spreader

bagagehlept Bithchorgreager & arheevedbiugh iwisfloek esygembdien20A to D
invention. Here a spreader frame 10 has fli pper

ahshrbyuissa ddghed aof fdredtior acbrdeotornehicoé engdgemtn@ iy ddbieve this the
The flipper assenblies 15A to D are directed outwards

re@fer isWrbii g8 Gnto PRGN Bith Avite i 6 ROEhd QontaiePa@BwHRin the tolerance
egrees. In this enbodinent, the flippers 25A to D

: ' f idi S i nt s
G aRERY o e P RIBETESA' D)) Opes within the
spreader i chi ev hrough .tw st | ock assenblies 20A .
PR o Ao PR Y 26, iy BEobR" Teeereitsh Ty O darered vith the
achi eve engagenent. To achieve this the spreader is
BIPEEHctngtas eyl ip sldaihere spreadesy ingp copiact withdhpspntainer for
and within the tolerance provided by flaring of a
pasequenporgagonesbytthetvistilpgesr 25A to D. Once within

the 5 enlarged area defined by the flared portion, the
spreader may be lowered with the flippers acting as a
guide to slide these spreaders into contact with the

Rosmllal')@ﬁ%prgélﬁted SHASROLEYin S RE2GRERRE iRY gr&&mfid)l With the container
locks. It will be appreciated that on bringing the

PR SRORT ! DA e SO 08 AR e o
per .

flared portion.of .a fli To . : :
prov1d% thg guiding function to th% spreader onto the container, the flipper must resist

impact loads with the container if it is to provide a guiding function. It will be
appreciated that as the spreader approaches contact with the container, a considerable
amount of “rattling” of the spreader as it “bounces” around the flippers as the container
is approached. Eventually the spreader will contact the container and through guidance
by the flipper, be in an engagement orientation to a high degree of precision so as to

engage the twist locks.

During this lowering, the “rattling” or “bouncing” can lead to impact loads which must
be resisted by the flipper. However, the initial contact between a flipper and the
container as the spreader is first lowered may be considerably higher than that normally
experienced during the sliding portion. If this very high impact load is too high without
safety precautions, the flipper may be damaged and therefore not be able to provide a

guiding function. The guiding function is directly related to the speed with which
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provide the guiding function to the spreader onto the
container, the flipper nust resist inpact |oads wth

the container if it is to provide a guiding function.

It will be appreciated that as the spreader

approaches contact with the cgontainer, a considerable
anount of "rattling" of the sBreader as it "bounces"

around the flippers as the container 15 i s approached.
Evpinera (chy be hegagpd endidhergford, aclamaged flifper ewmafgichihe edficiency of
t hrough gui dance by the flipper, be in an engagenent

Orei peodead. | Accdrdinglyhregirigeg flgpeofs aprimpbsamexsoisasvémthough it may
engage the twist locks. During this |lowering, the

phdh tspleRder Ut of ROUNEkNEN dGARg RAkPLD froRdEt I QRURI, therefore, be
mhlch must 20 be resisted by t he fllpper However ,

En:?erhlﬂé e ﬂf’b?ﬁrt B%e BHF tWergﬁstq%oi'xlnth actalggd e un%er a high impact,

ont ai ner as spreader 1s fiIrst oner ed
i der r than that normally experlenced

BT el B mAS B oY ¢ "Chis very high | mact

load is too high without safety precautions, the

flipper may be danaged and therefore not be able to

provide a guiding function. The guiding function is
Higueast 24 and| 24} eltbw @ flipperspeenblyi achondirigcty e presenhinvengon with
can be engaged and, therefore, a damaged fli pper can

nfguec? Athheingfiid fippercds iafan dpbe ppsincessd Fidae@Blhaghy the flipper 25
repairing a flipper is an inportant exercise even

ihougbed Pos[TRY. TRElifpes B§s%ﬁﬁ|>g,' 19 Hc1Ries 59[’H’gg§ %&dﬁ'ﬂuﬁigl B5RYB about
the repair process. 1t would, therefore

%?cfhe{h@kﬁ g%é 0% fH P erLchcgtegewlﬂﬁh q{]é ?ragl%ge()c‘ égl ee {Bgleader is the

era

releas bef g caused Fi a ﬂ%ZB .
YL 20 §9p BeF ‘%6‘]69 b BTSN FORE R plf S0l noted that it i
i nyention with . .

positioned away from the flipper 25 through a spacing assembly (not shown).

As discussed high impact loads during the container engagement process may be
experienced. For a gear box and motor located proximate to the flipper, these high
impact loads occur very close to the motor, leading to the potential for the motor to also
be damaged. Further by providing a direct drive to the hinged mounting of a flipper, the
motor may not readily be able to resist a “back drive” which as discussed is required for
the safe operation of a flipper. As will be discussed, the present invention having
located the motor and gear box distal from the flipper 25, allows for a range of benefits

including embodiments having safety equipment within the overall assembly.

Figure 2C shows the flipper assembly 15 comprising a motor and gear box 30, a spacing

assembly 40, a flipper 25 which is mounted to a frame 10 of a spreader. Mounting
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Figure 2A having the flipper 25 in an open position

and Figure 2B having the flipper 25 in a closed

position. The flipper assenbly 15 includes a hinged
nounting 35A, B about 10 which the flipper 25 can

rotate. Located within the frape 10 of the spreader is

the notor and gear box 30 er?ected by a protective

plate 33. It will be noted that it is positioned away

pecym thieughl 4 pinged 2Bunting 3gh. B wiphdhaspagmgeasixingbly moounted to one
shown). As discussed high inpact |oads during the

swht hinpet nengage BSAL.  [Hodadaity maychbef tHd firaxpeel(d éascdden removed
For a gear box and notor |ocated proximte to the

fcluReY she th&s&i i ifke 33nPRICH id BREAS0o PE&EET NE MO RQGehObox from
the notor, leading to the potential for the notor to

s 55?1 maged. Further by providing a direct drive

to t ged nounting of a flipper, the nptor may

not readily be able to resist a "back drive" which as
discussed is required for the safe operation of a

flip wi |l be discussed, the present invention

ﬁl@\vrena SW% pOHNSEEY 196 theprssemblydl 5g\é,‘ﬁ€ thyosolir S gnovrteshio the gear
the flipper 25, allows for a range of benefits

borc B2 shihwehp e rrbds meningedhavhanspasiag essermddy tpndhe spacitg assembly 40
the overall assenbly. Figure 2C shows the flipper

ashapbh Vrildseiaphaiiag Aghat ADhod a tdugBmitedSXindthe Waith the shaft 45.
spacing assenbly 40, a flipper 25 which is nmounted to

eohic@iiBn 5P tRf spacinPSRAM 46/%' Md MeedPmoffEtd 354 hl§ QU8Rough one
a hi nged nounting 35A h the Spacing assenbly

TP ot SR O S B Sy e o
&%%tngélgl:gvtﬁ%%rw ?}RP?ISE{P’@ riﬂea{no&g gtgttt?e ﬁl%gct: Fntougtliqr?g g‘?%l?tjﬁcient to
drive the flipper 25 from an open to closed position. Further, the linkage 55 within the

spacing assembly 40 is capable of transmitting a back drive torque where the flipper

must suffer a release on application of a particularly high impact load.

In this case, the motor 31 is a servo-motor to assist with maintaining resistance against
torque during the back-drive. Further, even when stationary, as a result of the feedback
capability, the servo-motor will maintain the resistance against the torque, as compared
to a conventional electric motor which cannot provide a continuous force against the
applied forces from the flipper assembly. Accordingly, as the applied torque is
maintained, or even periodically increased during use, the servo-motor automatically

compensates for the applied torque.
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5 Figure 3 shows a plan view of the assenbly 15 with

the notor 31 nounted to the gear box 32 which in turn

is mounted to the spacing assenbly 40. The spacing

assenbly 40 includes a drive string having a shaft 45

and a torque limter 50 in line with the shaft 45.
Connection of the spacing asséhbly 40 to the hinged
nounting 35A, B is through one 10 of said hinged
rRbsranbreglsm@s Arevidesusghstantlal hkwedies GG e priprartunithas tisalinkage S5 is
joint capable of transmtting the torque applied by

hbe suhj¢anrio 3he sant hiamapdged aTeunhidigedin ditdct icoh@Rtiod @ a hinged
drive the flipper 25 froman open to cl osed position.

muhhgs mayh@ffel Bk aask arvivdhd b&igg aﬁ)ﬁﬁé’d?i POt S BB Yvision of a

40 is capable of transmtting a back drive torque

. i r Sk f rel e. . .
G Er 30 BpRRtes SRR Shor bk B Rsugao peseplied and o
this case, the tor 31 is a servo-notor to assi St

RIS R SrmieR o ey 2 APt g ErAds Faghis quear ol iy ot he
back-drive. Further, even when stationary, as a result
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for connecting to shafts. The flexible coupling component is designed as a positive
locking claw coupling. The input and the output can be disconnected without

dismantling the clutch. The torque is transmitted via an interchangeable flexible

intermediate ring. Other such devices may be suitable and may be used accordingly.

As the gear box is less constrained for size, as compared to the prior art, a range of
torque resistant gear arrangements can be used. Whereas a worm drive is required for a
gear box of the prior art, in this case a planetary gear box or a gear box having helical or
bevel gears may be incorporated. As size is less of a consideration, a higher rated gear

box may be used so as to overcome anticipated back drive torques.

In this arrangement it will be noted that drive of the hinged mounting 35A must be
applied at 45 degrees to the direction of the drive strength. The application of the

linkage 55 achieves this result. An alternative arrangement is shown in Figure 4



not subject to the sanme danmage that a wormdrive in

direct connection to a hinged nounting nmay suffer on

back drive torque being applied. Further, the

provision of a torque limter 50 provides for a

sl i ppage when such a high |npact | oad is applied and

so 5 preventing damage to thelgear box when the torque
reaches a particular level. Such a torque linmter may
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rees to the direction of the drive strength. The
application of the t) C |Iinkage 55 achieves this
result. An alternative arrangenent is shown in Figure
4 12 whereby a bevel gear 65, 70 nay al so be used to
provide the drive fromthe drive strength to the
hi nge mounting. Further a lubt cation nipple 36 is
al so applied as a neans of maintaining lubrication to
Soint as an automatic process. 13 Cdainms 1. A
flipper assenbly for guiding a spreader to engage a
container, the flipper assenbly conprising 5 a
flipper hingedly nounted to the spreader, said flipper

moveall gigpet weemban forog.ﬁﬂin?rﬁj spefRedoRAshid QoA the flipper
sai d hinged nounting; a notor nmounted t6 the spreader

' id flipper; a spacing assenbly | ocated
Bt og PRI

or and the hinged nounting of the

flipper; 10 wherein saig spacin ssqul I S capabl
of U r AMURREF (15 TGRS 16 il PR HRIC 5o (URRST (e el Geveen an
nnuntigﬁjso as to nove the flipper between the closed
apr andetosed pasitipmakout said Tinged moyperg;assenbl y accor di ng
to claim1 wherein the spaci ng assenbly

a motor mounted to the spreader distal from said flipper;

a spacing assembly located between the motor and the hinged mounting of the
flipper;

wherein said spacing assembly is capable of transmitting a torque from the

motor to the hinged mounting so as to move the flipper between the closed and open

positions.

2. The flipper assembly according to claim 1 wherein the spacing assembly
comprises a shaft and a torque transmitter for transmitting torque through a

specified angle.

3. The flipper assembly according to claim 2 wherein the torque transmitter

includes any one of: a bevel gear arrangement, a dog clutch and a linkage.

4. The flipper assembly according to claim 3 wherein said linkage includes a

universal joint.
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15 conprises a shaft and a torque transmtter for
transmtting torque through a specified angle. 3. The
flipper assenbly according to claim2 wherein the

torque transmtter includes any one of: a bevel gear
arrangenment, a dog clutch and a |inkage. 20 4. The

flipper assenbly according t oltl ai m 3 wherein said

| i nkage includes a universal joint. 14 5. The

f1ipper Ersiipbéryassernldy diceryding tangy one obfhet precqsing-ddinmgwherein
cl ai ms wherein the spacing assenbly includes a torque
['imter thespdcinyg issérgbliyheclidans mirgsl lomiterofor tiaditnie tHeOtransmission
predet erm ned maxi numvalue. 5 6. The flipper assenbly
accor di ngf tbQuétya pieBeteimifib@ARindich Qalae Wher ei n sai d

torque transmtter includes transmtting torque to one
portion of the hinged nounting. 7. The flipper

assenbly according to claim6 wherein said hinged

i ribed nBatERG FHICT Bl HaoTHE B enC B oRtgad B s Hfein sai

fllpper assenbly according to any one of the precedln

cl ai ms VREIVE|tRNSiCH ifphidsp tiaBsTRItang (PEAYPOORNCRYSEM af &he hinged
providing a holding torque against a 15 back drive

t or que. mounting.

7. The flipper assembly according to claim 6 wherein said hinged mounting
includes two hinges, said portion of said hinged mounting including one of

said hinges.

8. The flipper assembly according to any one of the preceding claims wherein
said motor is a servo motor capable of providing a holding torque against a

back drive torque.

9. The flipper assembly according to any one of claims 1 to 7, wherein said
motor includes a brake capable of providing a braking torque against a back

drive torque.

10.  The flipper assembly according to claim 9 wherein said brake is pre-set by

an operator as a percentage of the rating of said motor.
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9. The flipper assenbly according to any one of clains

1to 7, wherein said notor includes a brake capable

of providing a braking torque against a back drive

torque. 20 10. The fli pper assenbly according to claim

9 wherein said brake is pre-set by an operator as a
percentage of the rating of shid nmotor. 15 11. The

flipper assenbly according to any one of the preceding

cl ailns  wherfbippert dsecrnlply @ecardinggarang @ne of shenpreegdimgyclaims wherein
portion on said spreader, said nmounting portion

i ncl udi nbe mogaras ehduatedrtotaansduriting poetic of saddrsgrdader, said mounting
external inpact. 5 12. A flipper assenbly for guiding

a spr eadytidrinc RAGRIEIRRT toVhrblc@he A¥k@ fA&h an ekf@fhal impact.
flipper assenbly conprising a flipper hingedly nounted

to the spreader; a notor nounted to the spreader; a
spaci ng assenbly between the notor and the hinged

ing assenbly between the mtor and the hinged
ssenbl v TR aee Y rchBling A PBAEEF sfesgement With a conainer

predeterm ned maxi numtorque so as to prevent an
appl i ed Baiepgr assemblyceapEsHEi ng applied to said gear
box by an inpact on said flipper. 15 20

a flipper hingedly mounted to the spreader;

a motor mounted to the spreader;

a spacing assembly between the motor and the hinged mounting of said
flipper wherein said spacing assembly includes a torque limiter set at a
predetermined maximum torque so as to prevent an applied back drive

torque being applied to said gear box by an impact on said flipper.



