LI FTI NG MACH NERY OF TWO REEL DI FFERENTI AL TYPE FOR

TWO 40 FEET CONTAI NER SHORE CRANE Fi el d of invention
The invention generally relates to a lifting nachinery
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. % 40 FEET

The increasi ng regehrd s inla.
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crand fting machinery of the crane of the prior art
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two 20 feet containers can be lifted at a tine so
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ronous op ration of two hanger tools or th
banieR@t addraingf ISAM AR NARGRr sySRms itBCheasithg abmand of the lifter
| oadi ng and unl oading efficiency by nore than 60%
produetitityngeddusl nyethei lageshipsf the increasing demand on
| oadi ng and unl oadi ng efficiency of the ship
t Tha spaintlidingomachinest ef/thereraoe dif Abe POt AE qaﬁmpubﬂne lting and

lifting machinery of two reel differenti
lowsaring operation of one ¥langer tool only, hence only one% fegfJ contalner or two 20

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

not meet the market requirement.

Summary of invention

As one aspect of the invention, a lifting machinery for two reel differential type ior
two 40 feet container shore crane is provided so that the lifting machinery of a set of
motors and reductors can lift two 40 or 45 feet containers (or four 20 feet containers)
simuitaneously, the lifing machinery may achieve the synchronous operation of two
hanger tools or the operation of single hanger tool, increasing the loading and
unloading efficiency by more than 60%, meeting the requirement of the increasing
demand on loading and unloading efficiency of the ship transportation industry.

According to the invention, a lifting machinery of two reel differential type for two

40 feet container shore crane, comprising: a motor ; a reductor and a high speed brake,
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40 feet container shore crane, conprising: a notor ; a
reductor and a high speed brake, said reductor
connects to the notor; a reel provided on the output
end of the reductor; and a reel brake connects to

said reductorginects todhenaaisr; 2oiee! mbrayidadsom i e eyt e@apﬁthe Feductor;
redu netary differentia duct or, conne

and @or i’r%ﬁﬁ B‘El'f‘n%ﬁ%l Qihe ﬁ%‘gnﬂ’thgfem gtdle@s PaRdPaley 1s Brsvided; said
A L A3 o o
saldzt?élﬁétaﬁpﬂ‘lﬁéﬁalrlr’ubpged?&w h&l 3%%#%?)[9%@ mﬁlﬁ %Ufowsgﬁééd output

connects to Sp ee |nput sha

shafPfanH fbedﬁﬁe?é?ﬁfaﬁEVOJgétf§r%ﬂe&5ﬁtﬁiIllﬁgegé\ﬁépﬁletrlbﬁkloheﬁf{%t o@l?ﬁt shaft of

hi gh speed e’'1s provided ori the high speed inpu

said Thatbt connddie tirtrneigRrapeediifd@rsbattiofths prRinetary diffsréntial reductor,
reel conprises a land side reel and sea side reel the

at lebistong kigh speed ibeakte is@rovided oo tispbigth speedunputsiaftof die planetary
the planetary differential reductor, respectively; at

differerdiat redustore shichrest eomprises\a dand sudeer@eh andesea gidg rgel the two
differential shaft brake controlli

reelﬁucgﬂnecﬁuh e byo tﬂﬁ’@eﬁl eufevk shafts of éh%rﬁla%ﬁtaweal!fef%wal reductor,

br ake, connect

respgptp\feéy %I[;% e?q{%}gelé‘é alféfst p'@?"dteﬁeorbﬁéﬁﬁt ?ly anS a differential shaft

o RN o S S PR Bl oo i

d|ﬁer°'érﬁi§l rs‘f'\%lﬁ blsak% &/ﬁh‘ﬁecﬁé Oﬂoem d‘ﬂ‘Fé‘?eﬁ it NEhFO the planetary

ropes; erern sard land e our project
mﬁeﬁgﬁﬁlkggbkﬁpnnects to the | and S|de | ow speed out put
shaft of the planetary differential reductor, the
f Atdordingjte ohererpiesdivient bithedmeersiodesdid langsidpeetl anoper said sea
reel connects to a hanger tool; and said sea side
sidefreat ispa @Lﬁcprompeomee&eldmvmmrmoiehter@@a whietrin |sgid fand side
speed output shaft of the planetary differentia
four peeiget repe reﬁlecqrwpmptpdh@d@nc} §'6§§0W<§Peﬁﬁ Ot shia of gk, planetary

B SlTBE 55uE SHRE e B YOS a1 408 hpec roe oo

conqﬁch 0 a@ ﬁﬂglr ﬁéL gi saﬁ(’ti1 %eé% eilagb E)h:&%’ét ﬁgé ‘P%eltac%ﬂnlagtg to the sea
SIde'T?&g ee@% aﬁ‘bf@h%‘ 'pr } gﬁég? %ﬂ‘fér@:ﬁ’ﬂgl ré&\ﬂftbr e fchu? project ropes

tary ferentl a speed

of thbrsﬂsessd@f@r @?@ébﬁ@ée@éel&ﬁir@hebﬂ mmmar@pum haft of
the planetary differential reductor; and the out put

eAdcartiinghte crex embodhent afdhedoventioa, ammhtﬁorsha@pmm@d, one is
the #irns?llj‘lﬁlotor and the other is the second motor; the output end of the first motor
connects to a high speed input shaft of the planetary differential reductor, two high
speed brakes are provided on said high speed input shaft of the planetary differential
reductor; and the output end of the second motor connects to another high speed input
shaft of the planetary differential reductor, two high speed brakes are provided on the
high speed input shait of the planetary differential redactor.
According to one embodiment of the invention, one mofor is provided as the

motor, the output end of the motor connects to a high speed input shatft of the planetary

differential reductor: two high speed brake are provided on the high speed input shaft
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shaft of the planetary differential reductor, two high
speed brakes are provided on the high speed input
shaft of the planetary differential redactor.
According to one enbodi nent of the invention, one

of themianetary gifferentielreductohe notor, the output end of the
not or connects to a high speed input shaft of the ,
phesridingylo ene pebeRimen qfégﬁdwm’mﬂwvcr]r% heglrsiatsy Riayided on

ovi ded on.the hig

sald 3P BB To TcRToReH Enite e ST oPe! RASGS dr g S8 sea side
e i f the i ti , t | brak
fourﬁ?%@&dgggg%&' sai g : gxgns: 82 _fo\llj\? |ro$gj e_c[ ar g;ea; gel ;
?ﬂ%&rﬂﬂg?tﬁ%ne@rﬂb@&inﬂn‘? ogfrfé’ln BRI 3 Qiff%f%ﬁtigl &9aft brake has a
our prdject rope reel. According to one embodi ment of
first le’fFéréﬁWafP RhbR bralibfd @ §éc%hﬁrﬂiﬁéﬁ43nﬁé‘]aéﬁaﬁbt5r@§§ doRgofing the power

irst differential shaft brake and a secon

distrifutibar entthel plahethty diffkentidniedatior,nthe two pdifferential shaft brakes
di stribution of the planetary differential reductor,

connidud towowdi fdierentialalprejbelf tshaftalof sthec qplametaryt diffevential reductor,
differential project shaft of the planetary

respgctivady.enti al reductor, respectively. Conpared with
the prior art, the lifting machinery of two ree| i
depmpaesd with the weior art, theu§tiag magingryAfAwdeek fiferental type for

two f Area0PIA “sodter Frase” SCEoHG, RLABR{ MYHOUHL o e dolowing

Lfferential reductor having two side
adv%ﬁ?@%@(ﬁhg%&g d of the reductor of the prior art,
a???ﬁ@gﬂgsérﬂ hEntRIesdy al ﬁ]Mﬁé‘t‘al'PHiffe??nt%?_treélfctémh%iﬁg two side
and reductors connect to two sets of [ifting

outpliRE M BBl &F the rédsdter Bt bite arpoywbrding thehd pedstrbynvention, a
actual outer nonent using the planetary differential

set ofetlatiromndseduetsrd coraadtt &y ewo Isetssyfmliftimg machinepies 4o idistribute the
of two hanger tools, such as two 40 or 45 feet
powentn thenteets by actualipuie mMareentcusing theeplepetary differential redactor, so

si mul taneously, increasing the |andin nd nl oadi
as te aehigye g/ SBc HROUSSERIRSY Ol haNges o ys‘#?ﬁraé’t{”ﬁ’a‘{bg or 45 feet

contg%%%tz(gg ygﬁdbﬁﬁ%:q%fq@ﬁ%?} %irﬁgﬁag{fettoﬁrs& %ér‘é%iﬁ&ttjhé' 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
are in the open state, the power is distributed to each reel according to the actual outer
twisting moment automatically so that the synchronous operation of two hanger tools is
carried out;

if one differential shaft brake is in the close state and another differential shaft
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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
brakef istindhé apgarstateoths cevotuti@ncm‘ethatreemeaiirveﬁiﬁfejleetiaiamghﬂct shaft of
tool can_be carried out in order to neet

the piaggtarg difiereptial 1egurton ds ﬁ@stﬁ@iae@mvoﬁm H@‘er%lﬁl shaft brake in the
f the d
closg athe Hiondbe tulsufa ripidetl 1o EIIHES) EiS P ABRLS SresRgsive side,

and (}E% o%?ﬁg [ﬁ"@ﬁﬁ% gi}o?g%%r f(%riseod'o i 'ﬂ{é ?eeeq ét ar?cﬁﬁgr E;%El since the
d[ﬁeﬁéf'ﬁi%[‘r?ktj&&' dn4rSA th@?bfpeh@af%y |ﬂcﬁt;t%%ﬁgfﬁ§?r &b ispat Ff'fe b¥&ation of

ools s ed out one erentl a

smg%ﬁ?éfﬂge?"t@d‘i%ah%é chrfid@oft, 0se state and anot her

erential shaft 3 brake is in the open state, the
r 8VAlsét ich th@pldneary ehiftsrehiimerediiEtor i 0bédito BFioE @ab sets of the lift
shaft of the pl anetary differential reductor is
machigtieaj ihed thy aniundiof tlee equipatens sath alsrrakiors,redtlmdors (reductors)
close state, then the twisting nonment is transferred
efc, oan betdeereased, simpiifyieg thecstruaiursi trslucingribetwrightanst fastjtating the
_nmonment is not transferred onto the reel at another
maifpganed.nce the differential project shaft in the open
state in not constrained, so shat the operation of
si ngl e hanger tool can be carried out; 3. A set of the

péanfei ar¥. gi ffEr!r%m1 : gl reductor is used to drive two
ineries, thus the anount of the
e‘f"Hé 4 ééiﬁfboaétrﬁmﬁfélr ??a’ﬂ?éé@ﬁcﬂ’ra%véﬁt% é§to@ﬂ§é é‘l\/%hﬁon may be

can be d€creased ying the structure, ucl ng

furtHe‘ﬁeuM‘G’érngodaW%rﬁ aglel 'félRiWiﬁ@ H@@ripﬁﬁh@tﬁmaﬁ@eemedﬁﬁents of the
description of draw ngs The object, detailed

accahparpting with tleatiraveisgs id whibhant ages of the invention
may be further understood fromthe foll ow ng
dEigare pit iisrise ca‘chtem@t@rﬁiwftﬂrenwwwf t&wérstaﬁﬁbﬂ@mmtné the lifting

with the draw ngs, Figure 1 is the sc

mackinen ol rwoyfeal diferanial rtype é‘ﬁb OWP rftth el CQri@Iney fSF‘PF?g crane lifting

machinery with two motors according to the invention;
Figure 2 is the schematic structure view of a second embodiment of the lifting
machinery of two reel differential type for two 40 feet container shore crane having the

crane lifting machinery with one motor according to the invention.

Detailed description of preferred embodiments

Referring to figure 1 and 2, they are the schematic structure view of the lifting
machinery of two reel differential type for two 40 feet container shore crane according
to the invention. The lifting machinery of the invention includes: a motor 10, a
reductor 20 connecting to the motor 10, a high speed brake 11 provided on the input
end of the reductor 20, a reel 30 connecting to the output end of the reductor 20, a reel
brake 40 provided on the reel 30, and a differential shaft brake 50 connecting to the

reductor 20 and controlling the power distribution of the reductor 20.
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machi nery of two reel differential type for two 40
feet container shore crane lifting machinery with two
notors according to the invention; Figure 2 is the
schematic structure view of a second enbodi nent of the
| Réganding treahotoer! ), ohe nvador ertwadinbfars emay bé proyided based on the
two 40 feet container shore crane having the crane

motari gaveryasescdingde henvention mpleostasc difetrntigl tasiuctas is used as the

redugiih heNa-PTRUREH AL g ool g ef theRaos 10 ﬁ@yplén@t%e'ﬂerentlal
e R
prOJ%;gO%I%ﬁé | 8H§?Iﬁr§gﬁghg'n F %létﬁﬁut'dﬁvetﬂé' 8@%“&%&%&‘ 'Y motor 10

|on I ncludes

con e%@iﬁ)tt?% h%@'é de dﬁ'fjdu'ﬂg L of i ﬂﬁﬁ@lﬁarﬁ?iﬁe iaf R RREIDO, at least

e I nput e reductor

h8 é&?'bé& ¢PIOPESVIAE bR thBehigh (spEbd § toghatﬁh@f th
one%gbduc?or 26 a ree9 tl)ra ke 40 prlﬁlsged ollri:ﬁl'tl he reel :\ge?lanetary

diffe rettliabrediutior 2enidrahe séeif30, bwa keelS Gre proviekdd, ngetiotHaland side reel
reduct or 20 and controlling t he power distribution of

31 ahddhe ethertinthe2gea didBegalr 3R, et dfdheneels 31032 aooneaetsde one of the

or two notors nmay be grovi ded based on the notor .
low gaest outpglcshadtsZd amdz ef thevelanetery dla‘erﬁrwﬁbltedwtor 20, respectively;

differential reductor is used as the re

at lagst Rgepies| PERkS 9t pm@%iuPBLﬁaC@n’@ 30§ flae d@ﬁ%ﬁnﬁ Shaffbrake 50
conthH?) eet Eqrﬁ ?rt dls{;%pﬁ gﬁ%é%ﬁ%’%ﬁ%@%@{%@i {0950‘? p%ﬁe differential

shafg %k%r gt of rpns?%gel gﬁslt Eﬁf@%h :gﬁa?‘to%rlakg%nﬁ %ﬁd p%‘é@{:ond differential
shaff QPARE S, bRet fietHdl BiffepdfiRl shBRUWraRBa s, CB‘Z tB8nects to one of the

planetary differential reductor 20, at |east one high

diffefditiaf p H@ci‘t%hhﬁslcﬁ tAeawodgidnetant Geahtramssofetd plapetary differential
shaft of the planetary differential reductor 20; for

reductes 20erdspatijvelyin oreer o aostrgribe ilaiet sidertanger tond dndrtbe sea side
si de reel 31 and the other is the sea side ree

hangsrtetogt respectiealyisthel revaiutionsreicthe diffemndiabpraiaet Sh'aﬂﬁ of the two
d oqut h 21 apd
plangly draie (o e ARt e %@a@@(&vzwzang codtaledyy the two

dlffeaqr} @EBI@%‘?? gl Saéﬁiaf%’ t@?ﬂﬁ%n@gg&ggﬁ h%q?ﬂ& gffie reel and the sea side
reel %ﬁtb{é&gﬂ%ﬁoﬂ?d %fmﬁlfbﬁ‘-\e%g@e&afh% r@\/&ﬁﬁéﬁ BF i< Iahl%@é Pdel or the sea

side reel may be conet:oigfj separately. Thus the synchronous control of the land side
'hanger. tool and the sea side hanger tool or the separately control of the land side
hanger tool or the sea side hanger tool can both be carried out.

Referring to figure 1, it is the schematic view of a first embodiment of the lifting
machinery of two reels differential type for two 40 feet container shore crane according
to the invention having the crane lifting machinery with two motors. The crane lifting
machinery of the invention includes a motor 10, a planetary differential reductor 20, a
reel 30, a reel brake 40 and a differential shaft brake 50.

According to the embodiment, two motors, a first motor 11 and a second motor 12

are provided as the motrr 10. The planetary differential reductor 20 provided at the
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shaft brake 50 conprises a first differential shaft
brake 51 and a second differential shaft brake 52,
one of the differential shaft brakes 51, 52 connects
to one of the differential project shafts of the two

outgult amett eff shofrat 0 thasi thd Bight spaal iapet ahxftdRBfaident | Blo low speed
reductor 20 respectively in order to control the |and

outmit@a’ﬁtan@‘érartdo&& and twe differesiialeprojent gdrafisocdntrolling the power
respectively; the revolutions of the differential

distifrdioset shafts of the two planetary trains of the
plLanet ary differential reductor 20 is caontrolled

t Far e twai nigdr epeediinmitajhalt 38 and 25 oft $aip R]ﬁ'éeta%/ differential
rec e 2R R0 SREPSI MEd LA SROBEAPyTbIe Hgeut St of the fis

mothE ¥t ﬂ@bo%ﬁe@ 2REs ﬂ st P o plfeghln i dfiaf SBoed input
shaff 93t 6P{heog\a¥1 &y Hiebrehiig reHﬁ&SPrZOt %ﬂkﬂ‘f@?%gﬁﬁ%fﬁéﬁ ﬁ;ﬁl.geshaft 24

hanger to he separate contro and

conﬁ@c‘%@% tAeBlitpRf shA® of e §é&ﬁ1d“ﬁ16ﬂﬁ'r12 b, Iﬁ@ﬁ‘ sBQédF bPskes 121 and

carried out. Referring to figure 1, it is

122%¢@Emdeﬁi on €he iigh 3pbed shafe aedimeplanefary hﬁfekerfﬁtat rgluctor 20.
inery of two reels differential type for two 40
f €be lowrdpeied esutgtitosheaft oheaidapanetdinn differentizh eeduntem20 ds used to

having the crane |ifting machi ner% wth two nmotors.
drlverﬁil@e dewlation of ithe fOlrlfa@IfWQtérl’?p@free @ccaking itedhe eohagésent, the

| anet ar dlff rential reduc
planeizy d@‘ﬁereatfa'ergﬁugpa@ éP??‘éPéJFRLIta? a@ﬁa”-ﬁtand 22, a land

sidertp it Brjig 57P4 el %5@@%& eiend 55 anhsPg il den 21, the
four:jd?(?e 8%3%91 gﬁ‘f@'?@?&%ﬁh@i&{d%ﬁ?%ﬁ' 65]% r%%a@rre%pSLconnect

t th out put” end o

to asmﬁjérltasluta s&afside ?e%ragnsje%ﬂmﬂé/veeéloyz soRRstts @éﬂtiﬁ’éﬂsea side low

shafts 21 and 22, and,two differential project shafts

spead blitpuk Ishaty %hm@mrpro,@b’stdpésmz‘lq 8223231 Be4 oithdsgh side four
speed i nput shaft 23 and 24 of said planetary

projelitfrope eeeli38 conrextt i another hahgel‘riiogh tb@é@wlwtiqmatofstwmfour project
23 connects with the output shaft of the first not

rope; feels Wil ANgh34 faltowy Bla%we\solquanaﬁB the Jowrspegeovitaet Sbﬁﬁs of the

ey DR SRS B Bt 40 PR E etptgon o the o
projéa%be %g'el 30 provided on said each four project rope reel 30 respectively so as
to carry out the emergent braking of the land side and sea side hanger tools and the
conversion from simultaneous lifting or lowering of two hanger tool to lifting or lowering
of one hanger tool. According to the embodiment, two reel brakes 40 are provided on
the four project rope reel 30 respectively, i.e. two reel brakes 41 and 42 are provided
on land side four project rope reel 31; and two reel brakes 43 and 44 are provided on
the sea side four project rope reel 32.

The differential brake 50 provided on the differential project shaft of the planetary
differential reductor 20 is used to control the power distribution of the planetary
differential reductor 20, according to the invention, two differential shaft, a first

planetary machinery differential shaft brake 51 and a second planetary machinery

6



connects to the output shaft of the second notor 12,

two high speed brakes 121 and 122 are provided on the

hi gh speed shaft 24 of the planetary differenti al

reductor 20. The | ow speed output shaft of said
diffeperatiaébhafy beikief 32 et pralided dewdroona0f the diferdntial shaftibrakes 51 and

the revolution of the four project rope reel;
52 awectsi togone af be dwibodiffaremtial phogectpsheiist @fr the planetary differential

differential reductor 20 has two | ow speed out pu
redufera?@ sespectively 22, agta eerirolsithe opetatioprdjthetand g

projeck rOBRESS gt Whereit e Wabelaawiery Ferningry dHprarty sha brake 31
connii ' #oairerentBL ahaf e PP indc HREREA dphlieflr 20, and the
diﬁefaﬂ‘gﬁfgﬁgﬁ Esouéélﬁosg&tﬁd] ‘?@%Wg@%@@%‘é“@ggéé ?al?t%&éergége {the land

ur proj ect ropes

sideSb%hd QUda Fi_ﬂb?j fifel sé%&ﬁﬁdt b%‘ﬂetegfﬁ r?m\%gﬁiﬁ%{}/r bffcReRldl &haft brake 52

hanger too he rev i ons project rope
confic®d o Ahothed diferbaidi Qnatths the VYndagnsffelentifieredowtor 20, and the
‘ speed output shafts of the planetary differenti al
differediat sloaift Buselite coaebl thedkaspréfect ape rekb32 heanother side.
revolution of the four project rope reel 30 provided
ohhe dificreatial tbaft hpake et coopelsr thel pBhetary pdifeientisly rectuctor as
as to carry out the enmergent braking of the | and side
followsd sea side hanger tools and the conversion from

B PSS o S ik BB BBl 60 Pt
oo S BB 8 SheP b33, 20, B g pover
i 6 495 S 908 S04 6 OB i on e

outeRhWisBi@Midhgehton the sea side four project rope reel
32. The differential brake 50 provided on the
diffdrer eiffer@ntiabrapjagiChragbahtthef tvichelapetnetaaghinery differential shaft
differential reductor 20 is used to control the power

brakes $trarslib2 isninafpentsialel andeanatiher difféfentialrahad brakeliscdindraking state,
20, according to the invention, two differential ,

the pawgr s transferead togha feel yypsederl brake izinrarancsiaiepnly wayle the reel

brake .51 and a seconpd. pl gnet.ar chi ner 0.
of antAF s e dRa T 3Bt i WS AP Sals AUPAGA! FERbR BRAgent of the
mot&he differential shaft brakes 51 and 52 connects to

onhe of the two differential project shafts of the

Pl anetRaNing! Sther 874 1R open state of the two differential shaft brakes are

{
ey 6ea side four

interchanged each other, the power is transferred to the reel of the other side whose
reel brake is in open state only and the opposite side reel whose reel brake is in
braking state does not receive the moment of the motor.

Referring to figure 2, it is the schematic structure view of the lifting machinery of
two reel differential type for two 40 feet container shore crane according to the
invention. The crane lifting machinery has one motor. According fo the embodiment,
the crane lifting machinery consists of a motor 10, a reductor 20, a four project rope
reel 30, a reel brake 40, and a differential shaft brake 50.

The different structure between the second embodiment and the first embodiment
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redutor 20 respectively so as to control the operation

of the |and side, sea side four project rope reels 30
wherein the first planetary nmachinery differentia

shaft brake 31 connects to a differential shaft of

is : bhe ndtenet & grovidddessiptidn thedpsiarrof2Ae nedtdr Ishiarge enough, the
differential shaft is used to control the four project

outpub phaft ed|th® mator ecommects talthe high dpmed inpiidshall 23 loé thee planstary
__side); the second &I“gnet ary machi ner%}] di fferential _
diffesential reguater 2 ansh bigh snpsedrivakes 1 ,fﬁ@r@rﬁtmramdgdmthe high
of the planetary differential reductor and the
spe@qi friowit éﬁ@ft &P ok Higr @lan@,taaé@éfemt'@brmdweior?ﬂe f our pr OJ ect

oASIRB050 e JAHED BN e TR BERIAT 4N 9Ty é&rh*ftﬁﬁﬁvp@araem operation
Off*% s Toolt gl e b¥EARbn oSl Mindtn id) af G iad
Sﬂ@{:&rdﬁ'@'ﬂ?é nJr\?erﬁ‘IBﬂ ttIS@ diflenRbRKRSH ‘W‘aﬁése 51” aRles2 ontrol the

istributed to both the sea SI

diffePéistidl Prciest Q?affse@ﬁ ﬂneamcpp'rehb@yl a?'@n%‘ﬁ{bdbﬂﬂweoﬁlahaﬁiry dlfferent[al

outer 'tw sting nmonment one differential shaft brake
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When implementing the operation of single side hanger tool:

One of the differential shaft brakes 51 and 52 is in open state and the other is in
braking state so that the power is transfetred to the reel whose reel brake is in open
state only, and the other reel of another side whose reel brake is in braking state does
not receive the moment of the motor.

Based on the above description, it can be concluded that by using the planetary
differential reductor having both sea and land outputs, that is, a set of motors and
reductors connecting to two sets of the lifting machineries, the loading and unloading
efficiency of the container shore crane is increased; further by using a planetary

differential reductor and two differential shaft brakes, the revolutions of the two
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reel 30, a reel brake 40, and a differential shaft
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tool. Wen inplenmenting the synchronous operation of
the two hanger tools: Al of the differential shaft
brakes 51 and 52 are in braking state, and all of the
hi gh speed shaft brakes 111, 112 and the reel brakes
40 are in open state, the power of the notor outputs
to the reels 31, 32 through the | ow speed output shaft
of the planetary differential reductor 20 at one tine
so that two 40 (or 45) feet containers or one 40 (or
45) feet container and two 20 feet containers or four
20 feet containers can be |lifted by the crane at one
time;, Wen inplenmenting the operation of single side
hanger tool: One of the differential shaft brakes 51
and 52 is in open state and the other is in braking
state so that the power is transferred to the ree
whose reel brake is in open



state only, and the other reel of another side whose
reel brake is in braking state does not receive the
nonent of the notor. Based on the above description,
it can be concluded that by using the planetary
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output shaft of said motor (10) connects to the high speed input shaft of the planetary
differential reductor (20), at least one high speed brake (11) is provided on the high
speed input shaft of the planetary differential reductor (20);

said reel (30) comprises a land side reel (31) and sea side reel (32) the two reels
(31,32) connect to the two speed output shafts (21,22) of the planetary differential
reductor (20), respectively; at least one reel brake (40) is provided on each reel; and

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

project shaft of the planetary differential reductor (20).

2. The lifting machinery of claim 1, wherein,

said land side reel (31) and/or said sea side reel (32) is a four project rope reel
(31,32) having four project ropes;

wherein said land side four project rope reel (31) connects to the land side low
speed output shaft (21) of the planetary differential reductor (20), the four project ropes
(311, 312, 313, 314) of the land side four project rope reel (31) connects to a hanger

10



said reductor (20) is a planetary differenti al
reductor connects to the output end of the notor(10),
said planetary differential reductor (20) has a high
speed input shaft, a |ow speed output shaft and a
tool;diricf er enti al project shaft controlling power
distribution; the output shaft of said notor (10)
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tool. and sea side reel (32) the two reels (31,32) connect
to the two speed out put shafts (21,22) of the
pl anetary differential reductor (20), respectively;
at | east one reel brake (40) is provided on each reel;
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(20)proj ect rope reel (32) connect to another hanger

tool. 3. The lifting machinery of claim1, wherein,
two notors (10) are provi ded, one is the first notor

(il}he Hfgngt; pnac |nery o{’ cS:’Ialm q wherein,

one motor (11) is provided as the motor (10), the output end of the motor (11)
connects to a high speed input shaft (23) of the planetary differential reductor (20); 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 said land side four project rope reel (31);
and

two reel brakes (43, 44) are provided on said sea side four project rope reel (32).

6. The lifting machinery of claim 1, wherein,

said differential shaft brake (50) has a first differential shaft brake (51) and a
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second notor (12); the output end of the first notor

(11) connects to a high speed input shaft (23) of the

pl anetary differential reductor (20), two high speed

brakes (111, 112) are provided on said high speed
secdanshdiffersndint shaforaife (320 gointolingrthe diovtasrdistribgtion of the planetary

reductor (20); and the output end, of thzﬁseco d
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speed i nput shaft (24) of the planetary differentia
reductor (20). 4. The lifting nmachinery of claim1,
wherein, one notor (11) is provided as the notor (10),
the output end of the notor (11) connects to a high
speed i nput shaft (23) of the planetary differentia
reductor (20); two high speed brake (111, 112) are
provi ded on the high speed input shaft (23) of the
planetary differential reductor (20). 5. The lifting
machi nery of claiml or 2, wherein, tw reel brakes
(41, 42) are provided on said |l and side four project
rope reel (31); and two reel brakes (43, 44) are '
provi ded on said sea side four project rope reel (32).
6. The lifting machinery of claiml1l, wherein, said
differential shaft brake (50) has a first differentia
shaft brake (51) and a 11 second differential shaft
brake (52) controlling the power distribution of the
pl anetary differential reductor, the two differentia
shaft brakes (51, 52) connect to two differentia
project shaft of the planetary differential reductor
(20), respectively. 12
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