LI FTI NG MACH NERY OF FOUR REEL DI FFERENTI AL TYPE FOR
TWO 40 FEET CONTAI NER SHORE CRANE Fi el d of invention
The i nventl on generally rel ates to a lifting machinery

f eet cont ai ner shob [ﬁ! S of |nvent|on

The increasi ng reqm f cncll S=or—contar et
transportation in the world and the -continuous
i ncrenment of the handling capacity of the container
port put forward new gmdiddiGhrasied demands on the
techni cal equi pnent for Toading and unl oadi ng
(et imvaetich, gamstaiw relagsnio adititigf machinerydesicgmeantlore particularly,
devel opment of high efficient bank-run container |oad
relatesitouan liting nsachtireary of bvonees! differeniiatdype fofr tvb &0l feét erntainer shore
productivity needed by the | arger ships. The main
cramg.fti ng machi nery of the crane of the prior art
carries out the lifting and |owering operation of one
hanger tool only, hence only one 40 feet container or

two 20 feet containgers can be Jifted at a tinme so
that limts the prod&@@ﬂ—%&ﬂf—%&@ﬂ and does not
&L nolgl el cRE RbriaE PRSPty o B8 wehid and the
con ihué%&{;@ﬁéﬂtr@’r%ef Iﬁ’éncﬁlﬂgrca'rp‘éleg)f1 gﬁ;tgé tﬁéﬁ{éﬁeﬁ epqtrﬁ/??t fotlvard new

eet contalner shore cr
andMRRERRIDY dhidhdsa oRethed ftetmigd|s eétﬁiﬁn{e%@ urét Olbédiﬁgn ahdf tinloading
two 40 or 45 feet containers (or four

contaimdrej madsan irgehtt ased st tthe atdsigry iang b@\t'e’ﬂo;ﬁrhent of high efficient
synchronous operation of two hanger tools and the

bankgen acordainel leadghrd havigat systams Themesddinegdamand of the lifter
unl oadi ng efficiency may be increased by nore than

progapiiyity ﬂﬁ%det%%yglee@éiﬂr shiffent i on can neet the

TR Jaa e mashiity oBfe reana o e BB icaionott (e liting and
lowéﬂﬁjééjérﬁtlor} ﬁﬁﬁ? 'hghagr tto | BRI?,y I%%ecml}( oﬁégﬁttegpcontamer or two 20

I ne fou
feet containers can be lifted at a time so that limits the production efficiency and does

not meet the market requirement.

Summary of invention

It is an object of the present invention to provide a lifting machinery for four reel
differential type for two 40 feet container shore crane so that the lifting machinery with
a set of motors and reductors can lift two 40 or 45 feet containers (or four 20 feet
containers) simultaneously, achieving both the synchronous operation of two hanger
tools and the operation of single hanger tool. The loading and unloading efficiency may
be increased by more than 60%, thus the present invention can meet the requirements
of the increasing demand on loading and unloading efficiency of the ship transportation

industry.



differential type for two 40 feet container shore
crane, conprising: a notor; a reductor connecting to
the out put shaft of the notor; a high speed brake
provi ded at the input, end of the reductor;

" - 4 ] N a .
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. t, ends f e.reductor .- and a plurality of reel
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rops heé¢lsswherein, citlleast driremptords powded; uplanetary differentiagd weductor is
shaft of the notor connects to the high speed input
useghas tsaid rediectpl Haenrediingdiof the eutpull end dfidher motord the planetary
..l east one hi%h speed brake is provided on the hi %h )
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e re connect
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pl anetary differential reductor. According to an

coneattedb nBBtionf spderl PlLRSEBhaft B ahé imhctay diffefodfial dductor; and at
differential reductor provided at the output end of

least loanensted brakes isapiloaitddsdnl eashtgfuhe dwd-profpeh repalecels; a differential
out put being placed in its front and rear

shait cargket gapdofingt e pawer slisfebinmef thasplengianowiffespriial reductor,
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redLEd‘BB’r pRVdERSR O BLIIE eRHR e ?’fb‘?ﬂqﬁ§ Ahrid%sif8 Buffut ahB% sea side

wWo two-project rope reels of the sea side

outpiR BRARY blesd in i Groht\Bnd Yeaeep&&ively? R landedige BakRit has two low
four project ropes connecting to another hanger tool

spedéd oatpiit shaftcameeiibg dd ore bf te twoetwor prefett ropeswsls Ufrtheiland side
two notors, a first motor and a second notor; the )
respagtipely, Bwatwo dro-praetl fope resisohave ipwcproiach rapes gannecting to a
sgreed input shaft of the planetary differential .
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According to an embodiment of the present invention, two motors, a first motor and
a second motor; the output shaft of the first motor connects to a high speed input shaft
of the planetary differential reductor, and two high speed brakes are provided on the
high speed input shaft of the planetary differential reductor; the output shaft of the
second motor connects to another high speed input shaft of the planetary differential

reductor, and two high speed brakes are provided on the high speed input shaft of the
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reductor, and two hi gh speed brakes are provided on
the high speed input shaft of the 2 planetary
differential reductor; According to an enbodi nent of
the present invention, one notor is provided, the
plapgtapidifeientigkregietofnt or connects to a high speed i nput
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shaftlof the pRyeeied dierarari refuctdre sea si de two-project rope
reels. According to an enbodi nent of the present
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differential shaft brake and a second differenti al
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of the planetary differential reductor, and each of

proyiged pieachiof the gea side twhdTreiet @pedeelsnnect s to one of

the two differentjal project shafts of the planetary
ACPElin{a an srakadingpt poliscresvel pventiomp gakhdiffetantiphghaft brake

nasEh RGBS e o 5hd afecbfuREk b o conroting
the gﬁdc@g%t g%@@hﬁg%ﬁ H’IE% ﬁaﬁéﬁ%&nﬁil@%ﬂﬂ? rEFSctEP | L oy g of the two

eneti'ts: present i nvention us

diffeRliASHA braftbs f@hBBEKSAL 69845 HRE t?@v'iﬁgrehﬂ'g] Elioﬁ’&t shafts of the
ctor of t art,

outputs 1 n stead of the redu e prior

plarfeggrdiifarential rebector espsttivawention, a set of notors
and reductors connect to two sets of lifting

iCnripared iveth the piiet aitptiteeliftihg machiearytad tivoereet differdmtial type for
actual outer nmonent using the planetary differential ]
two r 4@ afeebrconginera sheig @&ﬂee\ﬁ@cwﬁ@@yﬂcﬂneom@@t@peh@& it following
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SRR s R RSP o s
ot A Bl OB PP BL A RESELLRN o

set ONnioksrs &ridl REebloraboMidutas twe atd obliftihd enduhitriedrty distribute the
differential reductor. By controlling the

power té dreerddlsby pchjat outes madmehty usiag tlge plametam differential redactor, so
differential shaft brakes, the

as to achieve the synchronous operation of two hanger tools, such as two 40 or 45 feet

containers (or four 20 feet containers) simultaneously, increasing the landing and

unloading efficiency of the container shore crane by more than 60%;

2. The invention uses a planetary differential reductor and two differential shaft
brakes provided on the differential project shaft of the planetary differential reductor. By
controlling the differential project shaft by using the two differential shaft brakes, the
synchronous operation of two hanger tools or the operation of single hanger tool can
‘be carried out in order to meet the requirement ‘of the landing and unloading; for

example,

if all of the differential shaft brakes are in the close state and all of the reel brakes
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synchronous operation of two hanger tools or the

operation of single hanger tool can be carried out in

order to neet the requirenent of the |anding and

unl oadi ng; for exanple, if all of the differentia
aredR 1§ OppraREde. dhe pwer Wedléﬂﬂ@gt@dstpa&a@hamal Agording tnthe actual outer

el brak en state, the we ,

wisifig peb b pRBatly Fo R S SmA s GRAGRA S wogipnger tools is
cmﬁg@ghtng nonment automatically so that the synchronous

operation of two hanger tools is carried out; if one

dijf HR& Qfitkdr h’[l&ﬁ rh?‘)faﬁalf}%ﬁﬁq? t[ﬁ‘ thé ¢ &J%% é?téfésgn ta‘%ﬁ'le?rbqfferentlal shaft

anot her di ferentl brake is In t

braké 3 & tﬁéw@péremlt@tth@rreoaut.&e of @5 RsEpe v uffffe?érﬁia bAdject shaft of
project shaft of the planetary differential reductor

theidanetaty diffeszhtiay réductor fsf pystmainical by thé tdiffisrakiali shdfthBrake in the
close state, then the twisting nonent is transferred
clossnstata, Heen 8w tvdsting mespanttis (ransfieded ordmithe heel tabiasiespective side,
monent is not transferred onto the reel at another _
ands fhge twiptiee maoraentdist nel ransfarred rasjte dhe grafk at anothes saﬂmnsmce the
.Sta eI i n, not constrained, so shat the ogperation of
d 'ff%rﬁﬂﬁ@ PrRigshEhalt Bbiheapem stata it nekicensirained, gosehat he operation of
reductor is used to drive two

net ar i fferenti
smﬁ%ﬁgng?r %HEC"’F] t?? Carﬁ‘&grﬂ"ﬁ’erl es, thus the amount of the
R P e ey B R 3 BHIPLINBLmgEhely of he
madi{iSe&, #ls ’E’h‘é rﬁ@ﬁhﬂ 6ftiﬂb_ﬁ$gu %r@@nt JREULRMGS: aBUbkts (reductors)

escri ptl on of raw ngs J ect, concrete

etc,danUss décreadRRISURBIFARY the ¥RDERBS r@cﬁudnﬁ@thd‘%@@ht afd fRYitating the
be further understood fromthe foll ow ng description

maiofenaheeseveral enbodi ment of the lift machineries of
four reel differential type for two 40 feet container
shore crane according to the invention referring to
t he appended drawi ngs in which: Figure 1 is the
schematic structure view of a first enbodi nent of the

lifting machinery havying t tors. of four reel
differential type S degerlion gt i ner shore

SHRTSHBEE by A, AR 081 SRBHERE ! il g, my b
furtharf drida@stood from the following description of the several embodiment of the [ift
machineries of four reel differential type for two 40 feet container shore crane
according fo the invention referring to the appended drawings in which:

Figure 1 is the schematic structure view of a first embodiment of the lifting
machinery having two motors of four reel differential type for two 40 feet container
shore crane according to the invention;

Figure 2 is the schematic structure view of a second embodiment of the lifting

machinery having a motor of four reel differential type for two 40 feet container shore

crane according to the invention.

Detailed description of preferred embodiments

Referring to figure 1, and 2, they are the schematic structure view of the lifting
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machi nery having a notor of four reel differential

type for two 40 feet container shore crane according

to the invention. Detail ed description of preferred

enbodi ments Referring to figure 1, and 2, they are the
maghif@neRTi feuktael difigrentid Bheder twe 40ifeel eantainenslharemsane according

o Bl iffnepRendth fﬁi?fﬁ}feggt"i%@a% o Yo ertion, diucs: maerts) 10,
redly RS 20 EFEPN 58l Mt Mg WA shEEI R0 Birgiiden on the
o S agtol PP ERIG, B oiacERe B35 30 colifgging to the

outp@tneBAgt binghd drebibétor L, PHt plaRsitpToft el redked Ao Hovided on each
plurality of reel brakes 40 provided on each

twotpwojept mypecteal Goe andaliffsdntiainshatt Hroke@)tE0adorsieafitig to the reductor
brake(s) 50 connecting to the reductor 20, the
20, the difeantinbshafhiafake(s) &R epsjrobibequomardisttibigionosfdhe reductor 20.
di stribution of the reductor 20. One or two notors nmay
8N 106 viee dNcieso MAYh §et provisiedpaneordisty thhdheopawar; of the motors;
according to the invention, a planetary differenti al
aCcCREf 1R NS Everiion, #sPlanetare differentiab cedysitenip disad s thegreductor 20

oo 45 S RS PR e GRS 20 s
o518 i B, M55 80 B BUBLA 60Ky sty o

diffdrBftidl ?J\“@éctdér%%ict%ﬁgbﬁﬁ% ;c]ﬂ_éggmﬁélt &Efrib%ﬂ@ﬁ.tp'tfg o %Pﬁ%hajfpof motor 10

IS connected to eed I nput sha

is conrmsRddiythd Hiflespaéd sput @Héﬁb@fhé@an%@%d%rérﬂ%ﬁ&e&ﬁﬁar 20, and

hi gh speed brake 11 is provided on t i gh spee

at leagiutnes hight spded beakepll tnetpaoyided fonettenhighl speadiuitipat shaft of the
20. Each on of the two-project rope reels is connected
planetary sliftereoiial spdecton2®. prachstradf thef tworprojsich nenearagls is connected to
differential reductor 20 respectively, At |east one
one lgw seredk auinut snalli Qfetieoplapalany Aifsrentis! degdusiepe0 respectively. At
differential. shaft, . brake 50 contrqll i e ..
least 3ng oG ks BB O ety MitBiciog Tare res o ThF difrential shaft
j WET =1 £
el SR e S AL 80l e il ol 20 v
a firBtgirershtef sRAMbiald 5nanthe sbeskl aifdeorRNgRAf beMe 8Mdand for the
the sea side hanger tool individually, the two

purmbiskf ef esvnitrallinghéfa ldndhletde Sanged t63! epdndw ska eide hhnger tool
the differential project shafts of the two planetary

indijeaallyt thei tvo differentialshafidirakgs 81 Bhd S2ntdnmiect locoret afrthe @ifferential
respectively, The revolution of the differential

projgpto?r@étp of e two gilanetary grarpgraine chihe pleaetasy differential reductor 20

respectively, The revolution of the differential project shafts of the two planetary trains
of the planetary differential reductor 20 are controlled by the two differential shaft
brakes 51 and 52, so the revolution of the land side two-project rope reel and the sea
side two-project rope reel may be controlled simultaneously, or the revolution of the
land side two-project rope reel and the sea side two-project rope reel may be
controlled individually so as to achieving both the synchronous control of the land
side hanger tool and the sea side hanger tool and the separate control of the land side

hanger tool or the sea side hanger tool.



of the planetary differential reductor 20 are

controlled by the two differential shaft brakes 51

and 52, so the revolution of the I and side two-project
si de two-project rope reel may

rope reel and the sea D- P, _ € .
RETBE R Tareek gl in e BENgMELEs VieWeoh 2 Disk @mbonirpentafehe liting
nd si.de two- QO] ect rope. reel d the sea side )
mag Sy B 1R BLBalal B ToE B 4teed iR e sapng acoording
: ; IO h u L f .
to g ifenkiBn ST MU0 BBy e 4G TABR BRERIP S g riBocimen,
- . I e
e 39S, AR GSRRLE T ol pitee e R0 lthor 20,
pluttaligwfews-prejeth®peaBeREad, @ plieiitydf réelbraRés £0raAdiadifférential shaft
of the lifting machinery of four reel differential
brake/p@. for two 40 feet container shore crane according
to the invention, such lifting machinery has two
fscording i duvr embgdinventhbve mudolisnanat provided, mcding a first motor 11
lifting machinery of the invention conprises: a notor
and1 SeEORGAUEPH220he @langtany Aiierpnial hobior GOeppvideget the output
reel hrakes 40 and a

end&&%@?ﬁﬂ?i@ﬁ% gluraihy Bt Bes spged ARt Slirfy 1w spged output shafts and
R piget st BBrBliRe it st BN anet ary ©
St 156 595 30n LT AR At AL Tale U rillor 2. e

outfiladiatt of ML SR IR H’T‘tcoﬁﬁé t%stoaﬂdhigﬂi éﬂe%rde%uf"sha .23 of the

proj ect shafts controlling the power ~distrib on.

plarté?@?(tdﬂﬂarbh% regecttr 20 aHd SRphibh @pesaibfalsanEtaidy112 are provided
differential reductor 20, the output shaft of the

on therregh speaedt inplt slefh 281 Shed oupubhshlt sp edsecppdtmsiovaf @dnects to
of the planetary differential reductor 20, and two

anoffjey higperaedinaweshafti4 ahiie Planeiary Cﬁﬁ@r\enE@l?redw?mt ﬁ@, and two high
[ ' ft 23. Th
brakBsCU AR 22 RPN RSa s e O Aoe? i%tpﬁfaf?%f@%fgedt  nput
L f i al_. t 20 .
T8 dadetaBl il B 2 e A e SR UBlO 51 Fisea sea side
outglit 92 SRRE & dvBRYt Io%n{“%ﬁ)geg.d'outgn? s'ﬂ!aﬂggt%é?lg% dﬂh&é&gﬁgﬁg@ and rear

reductor 20 has a si de” out put a se

respaietipaly. Zhoh hesevetha! 1dWwWspese do@ptiP WhafiBafd suskdi B9 drive the
placed in front and rear respectively. Each one of

corresmoriding sgeteticaundipgtio shabirbodimerstethd land rsideeotithat 21 has two low
corresponding reel. According to the enbodi nent, the
spe¢d eutpit ¢batie 23 tar@l12 i sonnestingio one of the two two-project rope reels
31 and 32 of the land side respectively, the two two-project rope reels 31 and 32 of the
land side have four project ropes connecting to a hanger tool. The sea side output 22
has two low sheep output shafts 221 and 222 connecting to one of the two two-project
rope reels 33 and 34 of the sea side respectively, the two two-project rope reels 33 and
34 of the sea side have four project ropes connecting another hanger tool. The
revolution of two two-project rope reels 31 an 32 of the land side follows the revolution
of the two low speed output shafts 211 and 212 of the land side of the planetary

differential reductor 20; the revolution of two two-project rope reels 33 and 34 of the

sea side follows the revolution of the two low speed output shafts 221 and 222 of the
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speed output shafts 211 and 212 connecting to one of
the two two-project rope reels 31 and 32 of the | and
side respectively, the two two-project rope reels 31
and 32 of the land side have four project ropes
seacyfa of thenpfanetay diffptpstiat eeUCtoTRB. sea side out put 22

o iRE ek 40w rabbE Ed avo ﬁpé%éf%@%né&ipg&é%ﬂ?oifé SRl 30 are
orol B8 258 S0 e REPPENY o o "o R BABAT 5L purpose o
car@@{qeéuf:fﬁ%r@ﬁéﬂg%ﬂt ar}m 3 ﬂh%naﬁ o%%%dzégg c{%ﬁo{a Hédkda? tools and

ect reels

convefmigf f?d)r‘noﬁ‘ﬁﬁné %ﬂd”@%@hhﬁ'o‘?ﬁwoq);arbl@? 6B élrﬁmtéfﬂﬁﬁ@ly to lifting and
out put shafts 211 and 212 of the™l and side of the

lowpliagef ahg haigef esentweated! @ralkeds040 2 ptdwidddeuRlaach Wheodf the two
two two-project rope reels 33 and 34 of the sea side

twotmrbjestveopchreeat 80pthat iggriwofreehiprakes 41 camdsp2 ede prdvided on each one
shafts 221 and 222 of the 6 sea side of the planetary
of tie fensk sidke hwad twe-gtrjecirrope regiii anckB2landkes rael brakes 43 and 44 are

controlling the revolution of the two- prOJect rope
proyidedl oseeagheongpbificdian sifedupdwerriechins: siebsB angpd . according

to treel ! 8 respectively. For the purpose of carrying out
hey t braking of the | and side and sea side two

r%g SlreneRll PP PR B ot sl PRUBAGenaist thE ranetary
dlﬁér@i‘?ﬁél' gégiueforoﬁ'@ 830GRS ftéi tCL?]Jn’tro e r[f‘o%erbﬁglﬁ'ﬁﬁjtlég 6f the planetary

rovid on each one o roject rope ree

dlffé’r@ntlélhl%fdubﬁmr ZU\DAE&ﬂHm@rﬁ}(Qﬁe 4ﬁvéfﬁ6n4%1é”o¢ffé?éﬁﬁéld%f9%rake 50
each one of the land Side two two-project rope reel

conflling dthd 2Jecatatationd has elvobd ifkrmtidB skt bidkear & it effatedtial shaft
on each one of the sea side tw two-project rope reel

bralgas5 4 and 3usgcoad sliiffereniial sheft thinakeehd bdihnsarntrolilgi the power distribution
differential brake 50 provided on the differenti al

of fia? Hlataryarehipey I‘?@CBI%PBF Re tvp ﬂff@r@mﬁaiaﬁhaﬁéerals%& and 52

confipctide 416 Of e FEPLPLPIRAaREER Thbe HERTRD HqeieBtaHeductor 20
fesﬁ&\f@@lglsgr}as Pﬁmﬂ"&f {h‘:élrcgﬁétr%ﬁén shadh tWoaﬂgB)f L rope reel of the land side

I'in ece i on has two

and&HéfsbatH‘cPé(%he@lrf ithé ¥irgd 'df ffe%ﬁﬁﬁl isfhft Bhad 51 Bhak&ct® o affferential

a second differential shaft brake 52 both controlling

projebiesinaftvef titk plaridtati differeptial heluptorid, ahg dfielenigl project shaft is
each one of the two differential shaft brakes 51 and

used 2o cootrokihtsoperatioreodihet e thid-pejemirope reelej3dcindsBafkt sne side;
the cs)(faccgnr(]jed%le?e%%gﬁ:r)r){nedc;lt fsagfrt %?tpllaa;lleta{rs %lljﬁ(’:e}rgrﬁtlazlgeductor 20, the differential
project shaft is used to control the operation of the two two-project rope reels 33 and
34 at another side.
 The differential shaft brake 50 controlling the planetary differential reductor as
described above works as follows:
If the two differential shaft brakes 51 and 52 are in the braking state and all of the
high speed shaft brakes 11 and the reel brakes 40 are in the open state, the power is
distributed to the both sea side, land side reels depending on the outer twisting

moment automatically;



respectively so as to control the operation of each

two-project rope reel of the land side and the sea

side. Werein, the first differential shaft brake 51
to,a enti.al

if S differegs By ShLE SRS et Pl Sinclaly weshiopBngifigrential shat

bra?ésols?cénos Egjflé (be Stp% prZJ%?le%’t %ﬁa raﬁlgt@eg %ﬁé’rgeﬁ'g‘ég%gagf’ [)rstlﬁ;?e[s in the
bral%iﬁ§ %'Ehﬂedihfefrﬁfv?é? i& @ ﬁr&’hﬁéﬁr ed dll’#e el Wh@@?tr@élyorake is in the open

ferenti al uct ferenti a

statghahlle laﬁoﬂf’e?@eélﬂrv[@@é Fe@ll brdke i8R tifd briki] sttat@dbé\@ not receive the
t wo- project rope reels 33 and 34 at another side. The

momiehf efrteetmatbr;shaft brake 50 controlling the planetary
differential reductor as described above works as
flareely,: if thie hrakingvatatei dridethe mipical statieadf tthé hadx diffeBdntih dhaft brakes

52 are in the braki n? state and all of the high speed
are §Harohapgeddbe powgnwill be oplydransifenedtuanaiher ieel whese prah brake is

in (76,3858 43S B8 Be dBRL AR RIS Sids bpSe %@Pmagej i the braking
7 di ff tial haf t
statspngg qoﬁp%tcfo?g’%tt\/\ﬁ%?éﬁa%# b %‘a@ﬂf Iner ;r ginf :‘ gr eflt iaal
Eh e R Snate 2 8 s olhud Ay B0 B0 g pachineny o
fours k&) e%.ffé.%ﬁuaovﬁfé ﬁfe% Yot "f@éfs&ﬁ{téa r sﬂo@%rﬁr‘?eelac\ﬁ@rf&ﬁ?g to the

reel brake 1s’in open state, anot

invaMie s SsucPalftinyg mkehingn} Raddhe rﬁbf@:‘ﬁ'ﬂtﬁzoﬁdlﬁé @otﬂ@%’f’nﬂ&‘imen’t the crane
receive the nonent of the notor; Inversely, if

liftingr miachigest edrapdss:4 Meotopdo, atratiactof 20ha plueality of two -project rope
differential shaft brakes are interchanged, the power
reelgi301 atpturelifl pf reelisaikes 40 and adifferantial sreft lwahséOr eel

ak in the open state and the reel in
Eﬁa Eifeng? e d S sepond sRbadmER e thy 5lkstrﬁgﬂbodxment is as

P 3 e R R
whe?élnttﬂg o'u{pfutt 'sﬂ%fa Bfﬁ@ Bk 1qfconfn%8{§ tBeaefn eSEJ ?ﬂé}fd&%lhaft 23 of the

eet contalner s acc

plarfe@a&@fferéﬁ‘ﬁ’di%d&ﬁer 80IC4hd #vid hiddl s‘ES%%H'H?EIEds hﬁse{ﬁ'.@ are péowded on

mot or. According tothe enmbodi rent, the crane’ |71f
the highlspeedynmashaft 28s: a notor 10, a reductor 20, a

plurality of two-project rope reels 30, a plurality

48 ghewrin ibrfigkies 140d 2ribeandintibeoantdaaty alidhe shnetiendids operation
of the two hanger tools and the separate operation of single hanger tool at either side.

According to the invention, the differential project shaft of the two planetary gear
trains of the planetary differential reductor 20 are controlled by the first and second
differentiat shaft brakes 51 and 52 of the two planetary machineries in order to achieve
the control of the revolution of the land side reel and the sea side reel simultaneously,
or the control of the revolution of the land side reel of the sea side reel individually, so
that both the synchronous control of the land side hanger tool and the sea side hanger
tool and the separate control of the land side hanger tool or the sea side hanger tool
can be carried out.

When performing the synchronous operation of the two hanger tools:
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The difference between the second enbodi nent and the

first enbodinent is as follows: only one notor 11 is

prOV|ded when the power of the notor is |arge enough;
rein _the output shaft of the notor 11 connects to a

ﬁlbﬂqeﬁ@gnp@{rﬁmﬂgﬁgms D3 apd qare iplthadraking state, and all the high
spei ENaH PRkt T 017 B 168 okt SR A SR ihe power o
the %ﬁotoﬁ%ﬁ?% ditof th %Slsj’af’m& ﬁﬁ@h@‘? tﬁ@?’o%{?%éggd %‘ﬁﬂo ut sé'llaft of the

carr Sy nc ronous ’'opera

piaﬁéiglé/st%l nﬂé‘lg’ea S&%\E QB% %Eﬁfeaﬁrhg RoYhatiodiE g]cnatfﬁ ?éettc%’\ltamers or

er si cor to the 1 nventi

a 401(é @)Q’éét' cﬁintélh@d &&d tvﬁ&@ﬁ ﬁ‘eé?cfcohhﬁnéfé’%r%m fileY c8@ners can be
trains of the planetary differential reductor 20 are

lifted biyttho bl dnultheedusigt and second differential shaft
brakes 51 and 52 of the two planetary machineries in
&Vblen pedoraning thecoperatio ofisingle side hhpgerdeol: ut i on of the
| and side reel and the sea side reel sinultaneously,
Sing ofthe sifarentiashefi draeasb 1, and 6208 in fhe Opaniststaiend saother is in
of the sea side reel individuall so that both the

the Baling sakuge dsiihe power isrnly kApsTeiad Hgyeael whese éﬁ%i brake Is in
the (R S5 &G EAIgerodl dato raehdraiis R i Lh BUIS Sisp does not
receﬁ%‘ti% §ﬁ{eg Sflw%q_bo Y\hen perform ng the synchronous

opérati ‘hanger tools: 8 Al the

S Ay e 8 I i

differattidl tedueset hbmbelsotﬂose%r and Nahd & LANES, ﬂb@t@ a 1€ of motors and
power of the notor 11 is output to the reel's 31, 32

redudiosuginnebiing ewhespeetd ofuthpuiftirh afachvleriebethepbadietand unloading
differential reductor 20 at same tine so that two 40

effiqiencyael thee@pnta'mras!m*ssc@ne i worgasedasyrifiereby using a planetary
container and t O feet containers or four 20 fe

diffesemtia WQHgf%a@ﬂ%éwm Aifegentia) shel oraies. éhm%h@enmf the two

aitefgatel Bl TR PP L PRI ey AT S SBat BRekesp so that the
opetatiohbf4hg | rﬁﬂﬁ@uﬂtréél%a%ntge @6‘1%({1%6 dridt th § lyhggro%ﬂg 'oggration of two

state so t ower 1S only tfans
hanf&etooMyPIRe sephrdté Qif)%rét{bri i sihb}% R rstb@F 8an A be carried out,

anot her reel whose reel brake I's in braki ng state
meedingthe odquireacait\oé tHaleadivigenid mﬁloadnagmtamdxtion since the two sets of
the lifting machineries are driven by one set of the planetary differential reductor, the
structure is simplified, the weight and the cost is reduced, and the maintenance is

facilitated.



Based on the above description, it can be concl uded
that by using the planetary differential reductor
havi ng both sea and | and outputs, that is, a set of
notors and reductors connecting to two sets of the
l'ifting machineries, the | oading and unl oadi ng
efficiency of the containeﬁqiﬂgée crane is increased,
further by using a planet fferential reductor
and two differential shaft brakes, the revol utions of
the two differential project shafts are controlled by
t4h
oy K AR drmau R SR 1y for i 0 Bost cpniziger shore
crarfid &ompiHsiHgnous operatlon of two hanger tool or the
separate operation of single hanger tool can also be
@amnoteedi@yut, neeting the requirenent of the I oading
and unloading; in addition, since the two sets of the
lei retibietgr (205 ooneecting tar ethdoutput sbpftof thesmbtarf(10he
pl anetary differential reductor, the structure is
i tigh speed braked TheprgMided e the, inpybend pfstheereduet@r (200
the maintenance is, facilitated. 9 CLAI M
|ai PWEHGV Al dMionRIPiECh rope Urelee 60) charmecting |tﬁlthﬁy?}€[3$"oﬁnd$ of the
q é% feet container shore crane, conprising: a
re Wﬁ?r a reductor (20) connecting to the output

%r“@é?ad@&oii‘%ﬁ'l%ﬁf%é {4 hRefil 5 CBet BF s bjc-bipiect rope reeis

(30)ol urality of two-project rope reels (30) connecting to
t he output ends of the reductor (20); and a plurality
ofhefgigl barkers (40) connecting to each of the
tvvo-proj ect rope reels (30); wherein, at |east one
ableast $1d) matopfeyidedyidadpl anetary differenti al
reductor is used as said reductor (20) connecting to
ehelaneianp diffe@ﬁrctiad)fredmonia csecq ES) $aid rredpcttan éZQA)r gonnecting to the
differential reducto as a plural

outny &5 QTJFEJPO@H&?@)S the, Plﬂn@Faervuctlfiﬁraﬂt@!.r@ﬁugtﬁreé?@).frem plurality of

Iowssrﬂ)%{;atdso tashg uraI 'ltu¥al?y of high speed input shafis and a plurality of

differential project shafts controlling the power distribution;

the output shaft of the motor (10) connects to the high speed input shaft of the |
planetary differential reductor (20), and at least one high speed brake (11) is provided
on the high speed input shaft of the planetary differential reductor (20);

each of the two-project rope reels (30) connects to the low speed output shaft of
the planetary differential reductor (20); and at least one reel brake (40) is provided on
each of the two-project rope reels (30);

a differential shaft brake (50) controlling the power distribution of the planetary
differential reductor (20), connects to the differential project shaft of the planetary

differential reductor (20).

2. The lifting machinery of claim 1 wherein:

said planetary differential reductor (20) provided at the output end of the motor (10)
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differential project shafts controlling the power
di stribution; the output shaft of the notor (10)
connects to the high speed input shaft of the
planetary differential reductor (20), and at |east one
hasf [gndgide auipthidd ) @nd)a pea pidevaud (28nbeing placgd iR Jedgnt and rear
i nput, shaft of the planetary differential reductor
res[fezcg‘)\’?lyeach of the two-project rope reels (30) connects

ife P SPOTELR YR o3 el el sBr®R 212  connecting to
onedgts (Dl et (905 Bf o gt o o

twoqnofetPidpendelsie 1 Pavaavali Four fbjecbropel tdymnBLaEtAd Manger tool;
ifferential reductor (20), connects to the
diné tea aidd alitppt (§2) Hassthaf towodpddaeoythaineiiafisy(221,222) connecting to
differential reductor (20). 2. The lifting machinery
oneoff tHeafwio Iwotpgojechropsarekipl(3BSdany thi fsear sidei rebspectively; the two
reductor (20) provided at the output end of the notor
two-projpct meh@@ha&w Ravigefoolt PpRieC RPES aw@naeeting toi arother hanger
out put (22) being placed in its front and rear
tOOIr-espectively; the | and side output (21) has two | ow
speed out put shafts (211, 212) connecting to one of
the two two-project rope reels (31,32) of the |and

?isTﬁﬁﬁﬁﬁﬁﬁgﬁéé%g%&,oftcg%tWheFe\w- project rope reels

project ropes connecting to a hanger

HR8 motbRE 235 rﬁ&t@?(ﬂg%ﬁﬂta §&condAstor y)Z)loi% rcg,f’df‘%ﬂ%s motor (10);

out put shafts (221,2 connecting t (
thotpRl eR4ft bPRR: fireBh®tdr3d1 $ddnmctd fLa $hgh §%>é*&| ingug 2[)1aft (23) of

respectively; the two two-project rope reels (3

the Idarestéyudifipravitiet redugbers (2Mneedt fwag high speeddraken@ert, 112) are
tool . 3. The lifting machinery of claim1 wherein:
provides! bt Bigh:sppR SAPUtshaR (Z10f tae alametas: oifteremtiad reduEar (20);

i B B o S vmbil b (02) e B or afngpesd nput
v 120, el 6o Sl KDL ) Rl s 21
12250 PRTERY ST dhe U e PR SRR B S ppopiy omerental

redugsiqed);not or (12) connects to another high speed input

4. The lifting machinery of claim 1 wherein:

one motor (11) is provided as motor (10),

the output end of the motor (11) connects to a high speed input shaift (23) of the
planetary differential reductor (20); and two high speed brake (111, 112) are provided
on the high speed input shaft (23) of the planetary differential reductor (20).

5. The lifting machinery of claim 1 or 2 wherein:
two reel brakes (41, 42) are provided on each of the land side two two-project rope
reels (31,32); and two rope reels brakes (43, 44) are provided on each of the sea side

two-project rope reels (32, 34).
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shaft (24) of the planetary differential reductor
(20), and two high speed brakes (121, 122) are

provi ded on the high speed input shaft (24) of the
planetary differential red uctor (20); 4. The lifting
machi nery of claim1l wherein: one notor (11) is

& Fped 3’3&\9‘3@?f RStk LaBe byt ohat t(gg) mS? *the
Syl i O e G A o
secbﬁcﬂ’%fféﬂéﬁ?él éﬁa?% I:S%%Iﬁé WSZF'b%ﬂ?tc%rnYroﬁlhéf ﬁ{ee?Bbv@F,dlstnbutlon of the

reduct or ting machi n
plal%tmed[ﬂ‘éféntlh%d&ﬁir Bhakerh(dliheo aﬁf‘%r&ftw'sﬂgﬂ B8kes (51, 52)
each of the land side two two- project rope reels
con(i84ts 3@) pnanef theo twopdiffersitial prejets shds ofdheaplanetary differential
provi ded on each of the sea side two-project rope
reducter 20) 8Bspe8dyely.6. The lifting machinery of claim1
wherein: said differential shaft brake (50) has a
first differential shaft brake (51) and a second
differential shaft brake (52) both controlling the
power distribution of the planetary differentia
reductor, and each of the two differential shaft
brakes (51, 52) connects to one of the two
differential project shafts of the planetary
differential reductor (20) respectively. 12
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