WD 2011/ 008200PCT/ US2009/ 050599 A W RE ROPE REEVI NG SYSTEM FOR TANDEM LI FT
CARGO CONTAI NER HANDLI NG Technical Field [1] The present invention rel ates
primari | ywoaotdoog®nde cranes utilized in cargo contai nePCharsddnongs99
operations for transporting cargo containers between the ship and shore.
More particularly, the present invention relates to a wire rope reeving
system for cargo container lifting spreader apparatus which are transl ated
by said cranes. St WIRERQPEREEYINGSXSTEMEF QREANDEMUANT on rel ates to
twin container |ift appar@ARGOGONTAMYERHANDEDNGai ners by i ndependent
lifting spreaders for sinultaneous side-by-side novenent and for lifting
and | owedchiftaPRief t WO cargo contai ners, simultaneously and i ndependently,
by a single wire rope reeving system while the containers are suspended at
one |lo [0 r ' [ 4o - n B und Art
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gant ry Hahaliv@Sepe@dtioftl &yt tehametng EQpo thrRaipets Posecaihd dadamishard Moteoadi ng of
cargo contai ner transport ships, I1s highly and diversely devel oped in the
prior awfticuidly, thepsesant igveriign relaich i hyy e GARRIISPEBS WYSEHN {5 CRELOUFOBIHINE tine a
ship s 1N i.nvol ' ' rati f1l ' nd
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| oadi ng r 0 I ncrease f each vesse

crane GRacai ineéntidantlated @ fvihesn@iner R aAPpHreds it caysdis: vl &aitdsbgady quay
crane operations result because the cranes nove containers different

di st andedepgedrantifttig sppraders her sdapbiceioridé-br-atdearpvemephanddentifiingandon a ship

causi ng _varvin he cycle rates. For ex I as ay crane | oads or

in oadso¥ENE H81 bk eSS il R Rine B R oo R MM SRS " ¢ e
hoi st tre@N@d Systenl, aGRIhEEGHANGS aRUWIBRATE] 41QUnc@8Giion YUEBERS trufspeatdmM Of
containers and | owers and hoists |onger for each container |ocated deeper
i n t he wrigentallyrhetherseaneased travel i ng di stance and stationary tinme for the
hoi st, for each successive container, adds to the container handling tine
and the resulting cycle tinme. Increasing productivity through reducing a
ship' s glRwBréidiEAIE €ssentially acconplished by permitting ships to be

unl oaded and Toaded faster. Efforts are continuously being made to further
t hi s odpezl i The, utdizdtianhéochsside ehvariowy &rpe ohcasgo eantanentandling ganinylceancamrai ner
handling is sti%l ﬁnother quqpcengpt i n. WO 011/00?200PCT/U§2909/050599

t hese 8IQIE3.§1?S, or the purposc ol loadimg an unloadmg 0Ol cargo container transpor snips, 18

highly and diversely developed in the prior art. The reason is that shipping companies wish

to reduce the time a ship spends in port involved in berthing operations (offloading and
loading) in order to increase the efficiency of each vessel.

[003] Quay crane container handling rates are measured in cycle rates. Unsteady quay crane
operations result because the cranes move containers different distances depending upon the
deposition location of the container on a ship causing varying the cycle rates. For example, as
a quay crane loads or unloads each column of containers spaced across the beam of the ship,
the hoist travels a longer distance outboard for each successive column of containers and
lowers and hoists longer for each container located deeper in the stack. The increased
traveling distance and stationary time for the hoist, for each successive container, adds to the
container handling time and the resulting cycle time. Increasing productivity through
reducing a ship's down time is essentially accomplished by permitting ships to be unloaded
and loaded faster. Efforts are continuously being made to further this objective, and the

present invention of concurrent multiple container handling is still another advancement in



[ 4] However, despite the nunerous designs, structures, and fornms of cargo
contai ner handling cranes disclosed by the prior art, which all have been
devel opedwPapitrdeszoacconpl i shment of the specific objectipcgdlS2@anpzees, and
requi renents of reducing a ship's down tine, the devices and apparat us
whi ch h veé£ en heretofore devised and utilized consist basically of
fam | i dpose ?§g%ted, and obvi ous, configurations, conbinations, and
art angguBA S QleWe! deskRANEnBRERACS A0, AREIIACLNY HA UL HiRGABS apparent
fron1tﬁe ?%ﬁ?omﬁng consi e?at%on of The closest iﬁbmn andérgﬁgJant prior
art. [HahdiRef enenckscisedrag éhetpoiokhid whichhllthhee bcawiengspathioetheshows a t ypi cal
docksi de berthing operation for a ship. The prinmary container hand|ing
equi preSEONRlILE R ?@@6 Smﬁm%r@ RALVRD PETYSSY a@f r&ﬂé%e@qntmt EALGHBY &SRS ai | s
O PR AE A EHGR oA dapyrii L A REHARLEH RO BERANAT % Iy Eff SACRLAR! wee
at least two pickup and deposition positions such as a dock and a ship 17.
The gartasigaliynofOfaeiilidr] sspegrod,iantd obvioss, canfiguret@isecbnahih it chridraoran gdneendock t o
extend over a berthed ship. The crane has a transport trolley or trolleys
0

19 mourifeeloraonetheds gndomashinesy.i Riys tilhbesoremanparans raghe £dlogiang he gantry.
Cargo shi ppi i I | oaded or are to be | oaded are
tenporé%hgg&gggfgghgﬁﬂg&gkﬁgtﬁ26P6§$3H§§g§%ﬂhte to the ship | oading berths.
[6] In [9bf]p Raadhdrdis apde ad FIths, ofthe grawtgitvaiicieshowsangpiodltdcksiddbertiig as
chassis trucks, trailer trucks, or automatically guided vehicles (AGVYS),
del i veroPEHEOR doft aihiie r Shopimaryeopiames hapdking §ayiargnt 1 cerpprsidd ongRepere ¢ he
quay cranesrhld 1 bARNGRNEQGIR ALRCHS A L OMCLRC AdORKSIeRENLALASE
transporters, or froman internediate buffer chanrsmor crane, “and nove

t hem upl 5asxtendy BEtwicb aslBagp td pitRep end Bgysitios pbeiueiisesich Bt @ dsdk aaaadhéh CBI | s.
The reverse occurs in ship unloading operations; the quay cranes access the
shi pboakhe gaaty s ersmthiciepigion ioeantsaord ohboard fom il daskdo exend avEiksi de and

Lo the RURCh Ol Bl 10010 ARSI, L AORAT IR Sy Rl KGR TR ate buf fer

cont ai ner- ani sns. ~decrease e cyclerate and increase
t he ef fregiheREMDEavichen BEK hiduagdapah@Ehdns ,CEEREEFpIME Eontdiave vaethdve

transport two containers sinultaneously between a ship and dockside. In
1970, aeerysloadadtaarhgi lpadsdiaipleawataailneprddn mlacking oess proxigng todhend, or
in tandﬁr S a&ented (U S. Patent 3, 536,351 to Zweifel et. al.) by the
{SBI adin 1
Hetes

predecéé gﬁf'to the present assignee. Many variations followed. [8]

A prObH@O&Mﬂh@hlh@§%$§%§kﬂn%sﬂﬁy enedndthefsgonereas esthaR@hyarsitakke | engt hs
of WO 2011/008200P S2009/ 050599 contai ners were put in use. Wen the

st andartepilcetgels, ofautoredivelly geidedwighidos fAdeYs), delorcatle coningredsitbm th¢ ft a
pai r of containers end-to-end., However cont ai ner | t hs commonl y
Feached HoMESaR o g Ry LG G s PR FEe frtihas 2389 picq

end- t 0-@RRRsi Y cd@nEURANSSITRRE oA RBAT At iHEerHb&E sk 0888 M¥cHaRRnPéH @incdhid pat ent s
for several reasons. The containers woul d extend nore than 20 feet past the
ends ofmeveethpinfupiang ospr tbadepd 7wittehe iy gredoweredtintofshipheard wdllof Theaeverengaged
by a spreader...The | oads wer.e tqQo great. Lifti j,ust one 20-fogat contai ner
i t houtoosNSThEHP UBReaRE aPSR o Be st prirstiedy it Hpeted dieEyer o

i mbal anggn @hovidtBe SHiBAR BRWE iem VKU ShY (Fh8RRRINAAEPEr SiRs HeARdict 0 handl e
such inbal ances but that requires a reinforced crane structure or a

di f f er granspartemeordaimediate b@ffeFenmitaineyhol dingvaisclibeisersimi ned that twin lifting

of two talners sol.ved the inbal ance problens. .Japanese patent S54-6267
ai ol od BB P SsFerSPlERERE e AG BB B RIS PRL SR RRABE ARy | ng cyc o
rates f@fnckRRrd RWRP@o trMsPort tid comhined %in{uﬂfan_@@lsgpb&@%@d 48P aftpndl i ng can

be inproved still further for reducing cycle tines. The twn |ifting cargo
cont ai meckhdandini 19g0.cr aysters dorttenplizg & @nconats sigiud tendduelyperelsterend,j aruent i on
departs substanti al | r t he, canventignal. con ts and desi gns taught by
e pr Rt vt gt UGS Phisney ST b 8 et B e R et s

pri marig yh AGu&hPR] n&gmd&ﬂgmggﬁggggug@edncreasing still further the

ef ficiency of ship berthing operations. It acconplishes the result in a

di f f er dA08Jandl prapemowetd theseriesigandevel dphd avhee serexgbnsl waeiabledérigterof

requi renent than the nethods and apparatus of the prior art. [10] The
present invention is a further inprovenent on these inventions and a
substantial inprovenent for reducing crane cycle tinmes. It increases stil
further the efficiency of a twin Iiftj%apable cargo contai ner handling
crane by permtting lifting and | owering the containers concurrently and

i ndependently with a single wire rope reeving system



Di scl osure of Invention [11] In view of the foregoing known and obvi ous
di sadvant ages i nherent in the prior art types of twin |lift cargo contai ner
handl i ng woay11cosawes and bert hi ng operations, presentl|yPETIGS20985E0Y
utilized in seaports, the present invention provides a newtwin |lift crane

construction for quay crane operation erein the sane be utilized to

i npr ov SOPRECEY Wfﬂr@i%@hﬁvl%f V@%fr“é c Hodaad ﬁggths‘fﬁar?%@ﬂft%%%@g%%& TS, [12]
The ge I f tiod ' W : '

ner ear o oot B e o b a Rl B 0Ll 85y PGt IBEHSESERIART i e
a new treadhed 10 feet tavoeonpparsadfubatdardti condd horbeiificcdenias-cadl by die quag crane

advant ages of thgﬁgﬁéor art nmentioned above, as well as many novel features
that rePopRysHisg Y hsdsiopprt paiehls [eiowsy arhspsandhe RentriRelsavquit sgend
operati , j el g { or even
ol ed iy A ERHE: BBl BB R ERE RIABEY) Rl JUIRERTENS: o

ei t her caboged tgra dpreaday Tritbadsatdro ot dreate difting [jus8bnel D fqor esthinet Witkmiti on i S
a nmet hod and apparatus conprising a wire rope reeving systemfor a single
wire tvinather eqnteinergs theorthe iprdenhamendengnrasanesevete ighplagisonths sraneof

par al | i I I . reci cation

al ong gkﬁg#igﬁﬁgg 93%%%$§£g%%$%%$8¥%pkéggﬁgﬁgyﬁgﬂgkggygq%?r%ﬁ?gggcontainers
t her eund@rfortal ¢ra@nspRidre bhedicidnacnae dedigt. ween pi ckup and deposition
positions sinmultaneously with the definiancharacteristic of having the

capabi I[PPS] tEarlyjomit wagdétemiped that penligingeidwp saeigistierticd the mbalgmse i s
define Si ' ) ' for tk n tral l eys.
4] Tis0s s 1 AR R, SEPE AR, B R el I T e BRIy

out | i ne@niaihed halellingRatic ries e ttal thedtndessin Atimahdéhaoeafrgnbitdinéol | ows nmay
be better understood and in order that the Fresent contribution to an

i mpr ovnadling ¢anthgdmpravedu il herthss farapdughier @elcdtraes. Thedwen Atiag ga@ot i onal
feature f jnvention t T o i erej. naf t and which will
torm t nenGlnst B Rk ptilecdt ot SIS PEEB AP T T T ecpect

t o the whahimlRer@Pthe cdRCNBIOhAr@nEECndRichignalaubigastthOpeottrehed lifdoin

enbodi nent of the invention in detail, it is to be understood_that.tﬁe

i nvent isenprogidgse wiks rope feeving appdraus pgmary deyaliopeshior gha MBpesstogincscagig
const r ucti and to the rangepent s _of . t he. conponents.which.are.set forth
Tt he TR HclPR R SAPBFORY GrePluchBar S OPRAR SR EN S GeRintnc on
I s capallempfovbe n@nsl Ratvth 4 RsOP&PRAsi GERACH i IBY rSquaRherf thRetRndAhaktdnded and
carried out in various ways. Also, it is to be understood that the

phr asedipogptuand thearivir sl ogy enpl oyed here are for the purpose of

description -and._shoul d not .be.regarded as limting. .16 such, .t hose
k11 edon B R Rl eI € 6 ERE oy Ao Bohbs feventioR ek AP Efeal o

di scl osHfpeovietncRBfR tedutiy ckBREVEN s Ul thérd@ds a8l furth@sins cffieddy@rdewingni ng
of other forns, structures, nethods, and systens for carrying out the

sever allifpeappblseergofcontagnep haxing ciane dytpeonitting liftisg angp tovtcamg tha ¢rataficas e, t hat
the cl ai ns be]reg rQ@d]?P anhﬁdin 1such %gyivalent constructions in so far
as t hey 8" HEEY & @éﬂ PEICSIY WUN &SRS WHR PR ISP SIYSIRE present i nventi on.

Disclosure of Invention

[011] In view of the foregoing known and obvious disadvantages inherent in the prior art
types of twin lift cargo container handling quay cranes and berthing operations, presently
existing and utilized in seaports, the present invention provides a new twin lift crane
construction for quay crane operation wherein the same can be utilized to improve the
efficiency of cargo container ship berthing operations.

[012] The general purpose of the present invention, which will be described hereafter in



[17] Further, the purpose of the appended abstract is to enable the United
States Patent and Trademark O fice, and the public generally, and

especi al I'wWo=0i1ene8iogt s, engi neers and WO 2011/ 008200PCTPUSAGRANY05G5D9
practitioners of the art who are not famliar with the patent and | egal

terms or phraseology, to determne quickly fromcursory inspection the

nat ur e EFHTEREN a0 SFovidea Pt HHind] Crail%%ﬁp&%‘ﬂseanéfﬁl%@néﬂ]ﬂa? Eaast%tlloqﬁherhe
abstra ' [ ' : ' [ ' i:fL.cation,
bt ch Ao R o BRfprlofuRAh el AFVLIR i BN OBy M SRGRIA KOS | O

t he scapehads dflvergorvvetained handhing iy bevehing QikFHONS, WhicH bife ddWYRiNTpADA, [ 18] It is

therefore_an inportant object of the gresen I nvention to provide a new and
i mpr ov dENARTEORVERS: $us8HIeh O GYandmpligd by apywinthe PHPT ¥hp @Ay SFPSIHET T°R&nd i ng

quay Crafny slstkdls dithet ﬁoﬁé‘&tiﬂ%%g%b’%&ﬁi&{ tthElQ‘Sf.pr esent invention to provide

a Wre rope reeving systemfor t | cargo contai ner handli ng quay
crane Vbigh Tepréseanspeaitionds & hetlextand eappirhtus oomprisieg 8 wienope reewningy. [ 019]
It is a further ,obf' ect of the present invention to provide a wre rope

r eevi ngYgg@tfant pieleavirsyvin liftfqargoogtincs hradinecrdign &l s oxs apidr dfaeH et an

reevi ng ey &Y S AR O RO RRRAER b e RAT o Bhe FRBHARE ST OPTi on

t 0o pr ovhé&leoffot Wispeddifig a pair gDcagNt@itdittrs fianeindagiotraanmridit cbntdi@es not
require interconnection between either the transport trolleys or the two
i fti ndebptcaadedns aphidepessipgasiionn sinsdignequabyrith the defining characteristic of

having the capability to lift and lower the containers independently with what is defined as a
single wire rope reeving system for the crane and trolleys.

[014] The more important features of the invention have been broadly outlined in order that
the detailed description thereof which follows may be better understood and in order that the
present contribution to an improvement in the art may be better appreciated. There are
additional features of the invention that will be described hereinafter and which will form the
subject matter of the claims appended hereto.

[015] With respect to the claims hereof, and before describing at least one preferred
embodiment of the invention in detail, it is to be understood that the invention is not to be
limited in its application to the details of construction and to the arrangements of the
components which are set forth in the following description or illustrated in the drawings.
The invention is capable of being created in other embodiments and of being practiced and
carried out in various ways. Also, it is to be understood that the phraseology and terminology
employed here are for the purpose of description and should not be regarded as limiting.
[016] As such, those skilled in the art will appreciate that the conception upon which this
disclosure is based, may readily be utilized as a basis for the designing of other forms,
structures, methods, and systems for carrying out the several purposes of the present
invention. It is important, therefore, that the claims be regarded as including such equivalent
constructions in so far as they do not depart from the spirit and scope of the present invention.
[017] Further, the purpose of the appended abstract is to enable the United States Patent and

Trademark Office, and the public generally, and especially scientists, engineers and



[21] And it is yet a further object of the present invention to provide a
new and novel nethod for independent lifting and | owering of cargo

cont ai nerwolzg112008200n | i ft crane by nmeans of a single w PETAUSRP@INEEYI ng
system [22] OQther objects and advant ages of the present i nvention wl |

becone appar ent n the nmetho rat us of resen |nvent|on are
consi dé%r HOHeréSWL?r?&W%%a%UPHgPHB a‘ﬁ@gﬂ“ﬁ ddlre&ﬁnt OTBATasEOlPRs &9 i pt i on
of Dra | e of a
ohi p belRgihine %per%%?#%ncu*sdf% R o fl a%%?%%%%ﬁ%% ERlnopickaR® o

r eevi ngpfsiysipphicdtam. alhicvabstrdck fstnea:thergﬂtendnftttaldeﬁne thenavdnnign of éiee of t he

present inyention;. [25] FIG, K 3 is a perspective broken
repr eséﬁﬁaﬁp%wa» Wb}cw @Pa%lfﬁél halhe clyfms. mer sdt igé &foal?%éfﬂlt@gﬁélt‘ét%si;‘é’er ope

twin li of the present |nvent|on and WO

t .
2011/0(%3]6 %%@égé§§%599 [26] FIG 4 is a performance chart for the
single wire rope tvm nlift reeving systemfor a quay crane enpl oying the

present invention. Best Mdde for Carrying Qut the Invention [ 27]
Ref er erf@BJ EQTMETEPBMNXF&YWMS for a description of the preferred

enbodi ﬁ‘é] Llsttﬂ ef&?@ﬁ?ﬂﬁopndr{a}{%bgééc?gmﬁﬁfrgéeﬂt 1'11%&&105% BESRES: AHPRE! S

repr es ement s corr
1mpr0ved wire rope reeving system for a twin lift cargo contamer handling quay crane.

[019] Tt is another object of the present invention to provide a wire rope reeving system for a
twin lift cargo container handling quay crane which can transport different length containers
concurrently.

[019] Ttis a further object of the present invention to provide a wire rope reeving system for
a twin lift cargo container handling crane which can lift and lower containers independently
by means of a single wire rope reeving system.

[020] Itis still another object of the present invention to provide a twin lift cargo container
handling crane which does not require interconnection between either the transport trolleys or
the two lifting spreaders which suspend the containers.

[021] And it is yet a further object of the present invention to provide a new and novel
method for independent lifting and lowering of cargo containers by a twin lift crane by means
of a single wire rope reeving system.

[022] Other objects and advantages of the present invention will become apparent when the
method and apparatus of the present invention are considered in conjunction with the

accompanying drawings.

Brief Description of Drawings

[023] FIG. 1 is a side elevation of a typical quay crane of a ship berthing operation;

[024] FIG. 2 is a perspective view of wire rope reeving system for a twin lift cargo container
handling crane of the present invention;

[025] FIG. 3 is a perspective broken out representational view of one half of the cargo

container single wire rope twin lift reeving system of the present invention; and



[28] Reference is made to FIGS. 1 and 2 of the draw ngs which show a

typi cal docksi de berthing operation for a ship. The primary cargo contai ner
handl i ng woub®s200i s conpri sed of one or nore quay craR€3/UB200805@H ext end
out board fromthe dock's edge 13 across the beam of a ship 17 which is

| ocat e ck in a_shi g por Ie a crane |s the st | ogi cal
and pr39§ e FREPEEP Egefﬂw fﬁte&ﬁrsrna er‘t‘i‘ﬁ%r rfrtgfa LESpE Y IP MY ’éapresent
i nventi R%mge[ he twin |ift cargo container handling

system@aﬁffc?ha:elzlg e ut F z&guﬁ)\%ﬂgoéal | road stacking yard bridge crane, as

weII as dock5|de or possibly utilized with a straddle crane, so the term
"quay crane asf used herr ntl S |ntended to include these alternative types

of car géf A - AREVARE A g sutigr well. [29] The single wire rope
t { t f
Lﬁﬁtgl‘ﬁer’ﬁﬁaﬁt@fwe RonaeETan o OUEP Sy DRy b ¥ capabl e

of i ftthélgreséﬂt&n&ﬁﬁdiﬁ whgreinalild refvneick r:tgmbm r@aegat kloodlanags sn 23

simul taneously to essentially double the operating capacity of the crane.
The tercr‘?f’f'ew%‘é}né‘th‘ﬁ"i’% rope reeving systent will be further defi ned her ei n.
[30] | d if

i nvent ﬂg%ﬁ] eﬂef&r%ncee 1%%%atdett(}'\1:ﬂ{vé alla:;ndrﬁgo Be GRS @R{Iﬁ&fﬂlogrya éﬂ?capﬁtfci ide | eys 19

car go arner tr

are encayieg dﬁsewabedorfapshqel Twrlmmeﬁtgﬁdﬁﬂﬁm@f h&Qibihg leqapﬁfénr i€ ebMpASAL i on
al ong horizontal rails on the gantry 15 of the crane. The transport
t rol | eyed oAg er BIOE N Icrags £h %&aﬁm iqyEroard frompbe doskeadee I%a@rpentbr: on

rol | eys asycagh I ndhidh Sl siee 308097 1 o 2 Ol gl g i cader s

25A & he Spreaders are u to en ransport

cargo Gasd ddiel anéﬁrebatzmgem@twfome velePepE tdeOimgROSEhi P itEe perleswt t aneously
or independently and, by neans of the present invention, to Iift and |ower

t hem i ridegpéindahts qpnmmatad Hahhg heinloy edrge gewdgingt keapdiing eysteclapeolﬁé ekw Rg

by eaaetli Bt but B AE R Gy SO R REh B Bt P& S BECa EP Al b gned

orient aisltﬁﬂdl%@rztn@aéo thb eerinoalday ahfe"RNGENMdréih elinkdtded & ABRIAE tHé@@'er t he
center of the crane gantry, whether one or two containers are |ifted

si mul taahtemagwytypca@frr@rgqmmmﬁrﬂlab@lm@eaes well d occur if only one cargo

f Th | I. el
ST medBeole i s Firk e ne v ok B e Prosht P RLER Aoy RE AR e
whi ch Ccﬁf%oh%ﬂﬁhh&rﬂhﬁdlﬁfg&iﬁad ggtdﬂeqarv@ﬁctpaat@tmrﬁe shidistcangoust vihgcause

of the bal anced wei ght di'stribution under the crane gantry when the cargo
cont ai rteernspcameg,ené\l«atedlgttywtda@omoamem %spmitanetorldtyItey@entw[llazqoutﬂqehw re

rope reevi S t he present ,|nvention can y er the

{1 ans porEr g ey pbihs B b iR Bty AR S B S BEp et AT of her
in a dld’e@iﬁgdgé}eﬁp| linear with the reciprocating directions of travel of the
trolleys on the gantry rails 15 or if they are forned for integrated

movenerlf30]THoorder hecfizad iy gticgns @mtémmietpé mzlehetpresent myvertgonapet € and are

[ 1 lled b th dri
oy ot empacibl S amsay 2l SBaRIST ufrpaR Spfie 1920 SEBRMED Mol HOERa e ( not
shown) ;h@GRh&S bPcddrim&R r&tpro@a@féﬁaro%é hoROBRUISls GOMHeIAhy 961 arreol | ey

drive drums nonitor the positions and dynam c conditions of the trolleys to
pr eventThegtdnksiromel]eys faret dl@ycadlce cangd eplaamlenht‘tmg openddradspeasidn apl@stasunsaf e
sway of the su nded | gads [ 33 ference is o FlI G5 & 3. The
oY oAt BARARETD S Theng: S A O DRI TCUS oot IR o s
SUSDE”%B%d&‘é%te' Ried & BapPAS Rl %ér@@l:@ntﬁ‘ﬂn&% BIRAVERPILAG oYt em For
engagi ng paral | al 1 gne ontarne s in“sid de orientation.

spaci nglepetit@epodties smllgmnemrsﬂﬁomﬁd@endenﬂmmd,dm ratanseX degiredeot mperﬁmht i ng
collisions and container sway) if the tro]leys, are capable of qperating

i ndepeﬁﬂé‘%&%‘@qt’werﬁ ?@i‘&‘iﬁ’ﬁ’i\{? %&\‘i"é‘i 30‘??"\51’%1 f‘rn;ﬁgi%e TYPSERGTGeaNE | oweri ng
the Ii fs?rét@ﬁh. spreaders i ndependently with a single wire rope systemis the
capability of the present invention. The wire rope reeving suspending the
spr eaddn31]( bhhenearcargofcohaddtid 2 &8 engaed biy wepardte tiffing specadap @5 slivpaseel idr i ve
druns 29 di sposed on the gantry of the quay crane 11 and fleets through
sheaves 31 nounted on the spreader suspension trolleys. [34] The reeving
of the wire ropes shown in FIG 2 cannot be clearly represented due to the
smal | size and conplexity of the per sr?ectl ve view representation. The
essential reeving is nore accurately shown in FIG 3. However, a simlar
probl em of representation, with respect to the sheave | ocations on the
headbl ock/1ifting spreader conbination, occurs in FIG 3. Reference is nade

to FIG 2. The positioning of the fleet through sheaves 37 is nore
accurately represent ed shown there| n nount ed at the corners. of the
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[ 35] These problens of representation are immuaterial, however, because the
technology is over 40 years old and well developed in the cargo container
handl i ng wotorarmdszeadi | y under stood by | ayman | et al onePChaseowksdshed in
the art. Al of the wire rope reeving and sheaves on the trolleys 19, for
suspendi n e lifting.spreaders 25 and for the headbl ocks 43 whi ch engage
the I fﬁaraﬁlgi b%ﬂ@é&&?@?“@&%@%%ﬁ#%ﬂ%é@ Caawtréw&ﬁég gé%‘&?ddﬁlﬁ?ra‘ihﬁ EFNIHRMdI i ng
mechi ngpy Sy 5YEhlY ol Wb lcBnRRR SORAMESHN ALY BURPuARE Tounted | n
a nachine?@m%gus ’27g§is%oseé at the shores?dg'éh é%’?he gantry 15 of the
quay crafibalatdetagmrald veluyif cnheorehmegoecotaince wibrebaEng clal dedby atandtradifon one

of the trolleys, but that design. has the defect of inposing heavier |oads
on t he SPrafe" égﬁaP%r911%§bg%qda}r<rliFYH¥ftlvg spreadgy C%{?@aﬁtﬂqu@gfg?t@&Wd%gﬁ@ﬁstemf t he
drums %ECMM&%HI Ocﬂgf@rehtr 1‘3}1%‘[?1365& E)Q:E)Htﬁfne}skkﬁtﬂuha{he%usrlgB@éaﬁsé '@fctﬂé pakyccouse, .
usual |y p05|t|one§ above a trane support leg, the druns are in effect stil
nmount edvaghttdierip@ivnrundof the keang gayrcwhaaetht eargpuovpases ot cichacd andicagameof t he
acconpanying claims. In fact, it is possible that the drive drunms coul d be
nmount ed™AhEPREYSN the crane and the wire ropes routed by sheaves to the
gantry that. ; i t I . Rneell] try, but
such a&aggréﬂ%@%%%#h€6%$gh%%@§ﬁ$$§%$ﬁ%g¥ﬁgﬁ?ﬁ%ﬁg% st?ﬁ %ﬁ?ﬁ%ﬁﬁFﬁgﬂEoncept
of the tranysoit irclieys 1p3¥] foRat&tekei@rdcatenitierekecElo@@ch 3th@r th a &itdstiod of t he
drawi ngs represents one half of the single wire rope reeving system A
mirror GoHHgar vk hergeipipsatang digechipes ofdravgleighe troheys onribe savydaibt 15 eraif
trolley . The twn Lif i i system
ar i ven B TR SR OCRRERSatRowiGy Sl bttt Byl SO PRI YT e
act uat én®rqdahéct@f andl dr€uduape sodeNcd bgBitBerihditdlc 6Xbeswhatid Waakshetdiviche end of

the gantry where they are deadended 35. Each of the pair of wre ropes
suspend¥stemp ot sboemasuaty dgote byfwirhepp tolpndispdaagéne shepnglooggl ing si ngl e

R R ol g T
t han haynigid waditidde pEeme emdilcyd (b §riieh2Eblldi S8 ¢ WA2PERIADIERDate@pe

systens, with separate drive notors, which would independently and

separ atafyregnmsdp swaeof thespspgndaddosdsweri ng of the two trolley's suspended
spread At. each.e f ertrol.leys 19 spreaders. 25, the pairs
of v r 403 Hpdtne AT ER SR A A BhE P St D nt UREEELE 87 on " tht
trol | eysspcgunframdh@bmbitidr flspetsidrirSILGh 19 Beawahs Si7a dREB L e AlevinBe
corners of the lifting spreader headbl ocks 43, suspended bel ow the

trol | eysstedekengeging parpdlel algnpéyentainers ov side-Ruldide awwalatipn.elic spa¢iagigh sheaves
31 thereon d then qut to the end of t antry 15 where they are
doadenduiessTRE pisat Cofihers S B Giseh By BV R PUT RIS aRECe ar uns
41 are gipynirest @110 RRIapb1€ BHlSpRdtidNBdPond i@y tif BHSRAA tthi@ldnaNsgdirycal | ed
the machine trolley 19A. Each sheave drive drumis of the fleet around type
and cont5 blosstinpenddavesring plessliiting epreadsfrs indepgudemtlyowithve smgteopies r@RAYSB3B at
opposi t.e .ends .of. t trolleys. The sheave drive.druns qn the tro]leys nove
Cher ednUErrauR I ) DucPrSrnbReniPe TR S sS nanhed e aErerary of
the maifetk bEhERBR ALY Qri%d%n%@r&b?@ﬁl%ﬁ% iRvd RENIABONIPREN SOUE Garhy
whereby the rotational speeds thereor are independent of the main drive
druns ardhavperyemnctliend iffetis tlyrosghr dwdesss’ lonpurited on fhespreadit shepeesion
indepquﬁ@tly. [ 40] Not shown are the separate sets of trolley drive

not or s YWire rope drive drums nounted at the end of the gantry (in the
machi nghyah %@k@Viﬁ?Mﬁ {RE W Bp&r ¥ &niPPRS. B&aH6ESE A hepbEctddqiis 1o Wi ch

i ndependent |y operate/nove the trolleys. Alternatively, the trolleys could
be i nt envdimecinddoatplexityioX 8¢ eppeetdrenadvatdpoesemiatibn. r Espessentiabreeminly iot her ,

t her eby elininatln t he E gn and need, for one §et of trolley drive

mot or s B AALUACSEAVE 1B E‘E i iﬁéweﬁ%n B SNk IPF‘?E@GIBP UOFSERPI gV %ﬁreﬁﬂ‘?ét crane.
The t1 qblgysrlbiiBcdRhObS ifditutiBEs TRIDLERA08 LiBidlish! R¥s-3ngici ve the
wheel s thereof directly, but this wou I ncrease the gantry design | oadi ng
and t hetergntehie ntds to Bld 2ddse goedoneg ghthe dicett thevughshaayes 3 hisamyredesi gn  of
the transport trolley drives, conputer safety controls prevent the trolleys
fromcolliding or hitting the ends of the gantry. [41] An exanple
denonstrates how the single wire rope container suspension system works.

Ref erence is nade to FIG 3 for this eﬁ@lanation. In a first condition, the
sheave drive wire rope druns 41 on the machine trolley 19A are | ocked, both
trolleys 19 are braked (held agai nst novenent on the rails), and the main
wire rope drive druns 29 are activated: the lifting spreader 25A under the
machine trolley with the sheave drive drunms thereon, is thereby raised or

| owered. In a second condition, both trolleys are braked, both the main
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actuated to nove the wire rope pairs 33A & 33B at the sane speed: the
lifting spreader 25B under the passive trolley 19B is raised or |owered.

[ 42] Therwbanwjoos®bect abl e differential speeds between Ph@/usal/o8sv%e druns
and the sheave drive druns, integrated with i ndependent speed control of

thetroII erm eIr ting spreaders to be_raised or | qwer

| ndeperdBHHiEy Eoencnid Tovprertinefys dye sgrgery kiitea gt ﬁ‘é fil it S

| ndependetides 31 A3k R SioHCSshIBRACRE QirhPspifah bl BRI Which 15 a
perforrrancec art for t eratroo relative spee esr Wi re rope
tvvr n | idohneogiens by coprstipnodnaectad Guay canane! érppayilag 26 hms@&@&é@ﬁnnieﬁv@nti on.

& V2 re t he v rtrca h i st .speeds of the argo container ljiftin
spreadéP e%ﬂ%ﬁ SRt Q%é“rhbﬁ?ehaéfﬁgé‘al @Bﬁ&e%rtreatewmpﬁlée mrraéiersbpﬁ%r um
29 \Z druns

! (e RRIGSER i B ARG AT PR U B G BRI T DY TGy
t raver ey ospeidsov1G Thinsordyrsib e tarife thei wise rdpdemn@mtentaanﬂeéprémﬁredlbg by a
cargo container handling crane by a single wire rope reeving system [44]
These di'fférential speeds can be controll ed by hand (stick) throttles in
the op or I r tned
i th_ Cauath oS oAb P AR il R PR e QR

accel er@tkt ohyeds dldent el dyslopal ifiithé targe ceniihad adlisyay ar&hﬂ:am}eve nt
col l'isions. Additional conputer control can be included to the point that

t he opemderstoof hytlayman lebHenaihese dillagyn At dMholiie Bdisgopoiccying and £ t i ng

spread 0 trol cated
it R PR A e R

engagl Nohi€lo bl @ied ecsli (ARE sprodRid, iGstariaritodt@as htapbeargd c@ﬁhﬂn&r lemding o docksi de

transporters are also utilized and available for inclusion in the system

[ 45] THBagh®Eent invention al so includes the method of operation of a wire

rope T §6Y¢ r;p%ssééﬁt B0 LA o) rapg sh sﬂeav'e‘ll¥1v88ﬁ%9s PR %ou%{ed'h?“%acﬂﬁl &ylhouse sane. The

met hod *C rises provd gle"wre rope reevin aving a pair

of par aghé@lsecadﬂtgm@r@smt@umrhet gaaﬂ§psrotf tHerc@rlay eiasic. r]@lw}hﬁdfef}ﬂ the'sBeawRr ocat i on
al ong a hori zontal @gantr of the crane for suspending a pair of cargo

cont ai réPve dries enh @nroenteﬂparv@p@f therigpllsns. ducibat desizarhys Bstdpieshobi ckup and
deposr tion goﬁ:%avée?uoa S Om'Hlé %grelé)usé%nga c?zﬁfg 1f81 s canﬂfe@%%%#%gdr II}lﬁln mai n

wire ropé’oﬁr ne are provr & tiane, each
act uat i d¥gma aRahéuréd W 4 Boll&P eahdh&hinextRo Iﬁaﬁhlmaay Hodse, ﬁdﬂ@llﬁﬁ&uﬁﬁneﬂhe
gantry where they are deadended. The Pal rs of wire ropes are reeved through
fleet tabpwghraghempeﬁ leg thehdrums@rg 1@y@§ eatrﬂﬂllltrhmugchm th@@antﬁ‘h@ﬁrhghus)heaves on
t he I|ft| n reader P}ea}dbl ocksft ended .bel Be tro % l@%ft W re

r opes. ‘PﬂseeSBS WFAR Vet BpeSPEiE e “’8% %Earcfé SRGSRF WS of t he
spread erﬁfe dfurﬁs’;‘bdul@f)e RuBled AhiWEie vh iR drAReanINBaNae d6p¢ odEd BP sidhfesiboVi ded
nount ed at opposite ends of one of the trolleys and drive one pair of the
Wi re rdpeganty andsha otduwidstdppoidic rquisaldst dfmauneed erothe ggniryThet siskave dri ve

of "t ne S fe il B Bt SRRCEBh e HERH P NGRS RRER By "t ne 11Tt ng
spr eadgps7IcateBiendd it hede O HIG P VeL 8dFid defeRdenivives refré&hisihie Hagtational

speeds of the main wire rope drive druns and the sheave drive wire rope
drunms canglbeire mmerrt@e\hegi sytsyenanéahogohamge réevotgtsyslsm tAREr hangaged the othee

rot ati onal 0 ve druns and the heave rive
R S O L R AL N R AR o G )

reevi ngna'i}i%%‘f“é%f)é’ﬂn@@&@ﬁﬁ‘z@Jntthgéifaﬁé’g&ﬁﬂiFFJ B&h d&ﬁﬁ@@dﬁ%ﬁr bSwirk rdf)'ég ggAed and
described in considerable detail heréin,” the invention is not to be linmted

t 0 such&ddthwhishastehdvetbbamno stet enkdar e mnuemheasthnﬁyrebbam&@ 39.tckdf by t he
appendetﬁle cl.ai

pair OFv%ire ropes suspends opposite ends of both of the lifting spreaders 25A & 25B. A
single wire rope system in this context means one wire rope system drives the separate lifting

and lowering of loads by both of the two trolleys rather than having two independent wire



W claim: 11. A wre rope reeving systemfor single wire twn lift cargo
contai ner 2handling by a crane, said crane having a pair of parallel

al i gned cwotaiwmes200r ansport 3trol |l eys nounted for reci pPOTAISR@/0&50Ng a
hori zontal gantry thereof and for suspending a 4pair of cargo containers

t hereunder for transporti sai d cont.ai ners between pickup and 5depaosition
posi t i GRS iSRSt yﬁgéa@r@t,e it awﬁ%wqﬁgh wg@éﬁ%ﬁwﬂgiaﬁ@s r@é?t%aiwn%ql
synchr [ - 8l o | unted on 7the gantry of
sai d c?gﬁgﬁl%ggﬁ kﬁ%}h ﬁ%é,\{gv %tg?l?e@%fsﬁégeﬁgef{ggée@eﬁhoi ch extend outboard to

t he 8erd3®f Atadadh gahbdf the whbew Ohueyl spreadde dblahd pairs davice paks 33 0% Y88 erer opes

dth h fleet 9th h_sh idtroll th h fleet
[ ﬁs\éﬁ gﬁe%x%:gg\?f@%tthﬁi ?l}rwgq %gxgeﬁ @i é)ggl\;{ee tsrol?er;rs,s olwn anrdoarofn%sﬂe%?girougrhos gaves ee

37 mounted on at the corners of the lifting spreader headblocks 43, suspended below the
trolleys, back up to the trolleys and over additional fleet through sheaves 31 thereon, and then
out to the end of the gantry 15 where they are deadended 35.

[039] A pair of motor 39 driven wire rope sheave drive drums 41 are mounted at opposite
ends of one of the transport trolleys 19 called the machine trolley 19A. Each sheave drive
drum is of the fleet around type and controls the wire ropes of one of the pair of wire ropes
33A & 33B at opposite ends of the trolleys. The sheave drive drums on the trolleys move the
respective wrapped around wire rope and are controlled separately of the main wire rope
drive drums 29 disposed in the machinery house 27 whereby the rotational speeds thereof are
independent of the main drive drums and whereby the lifting spreaders can be lifted and
lowered independently.

[040] Not shown are the separate sets of trolley drive motors and wire rope drive drums
mounted at the end of the gantry (in the machinery house), having wire drive ropes secured to
the trolleys, which independently operate/move the trolleys. Alternatively, the trolleys could
be interconnected at a fixed spaced relation with respect to each other, thereby eliminating the
expense and need for one set of trolley drive motors but as a result reducing the capability or
versatility of the crane. The trolley drive motors could be mounted on the trolleys and drive
the wheels thereof directly, but this would increase the gantry design loading and thereby the
cost and designed weight of the gantry. In any design of the transport trolley drives, computer
safety controls prevent the trolleys from colliding or hitting the ends of the gantry.

[041] An example demonstrates how the single wire rope container suspension system
works. Reference is made to FIG.3 for this explanation. In a first condition, the sheave drive
wire rope drums 41 on the machine trolley 19A are locked, both trolleys 19 are braked (held
against movement on the rails), and the main wire rope drive drums 29 are activated: the
lifting spreader 25A under the machine trolley with the sheave drive drums thereon, is
thereby raised or lowered. In a second condition, both trolleys are braked, both the main wire

rope drive drums 29 on the gantry and the sheave drive drums 41 on the machine trolley are



10headbl ocks suspended bel ow said trolleys by said wire ropes, each of said
pair of wire 1llropes suspendi ng opposite ends of both of said spreaders,
12a pair Wb 20iwvm@s0pe sheave drive drunms nounted at opp@€STUS2@®5058¢ one of
13said trolleys and driving one pair of said wire ropes at respective

R L PN P AR e R
6 spossAUPE ARSI fTorce dsigly o ¢ 1ol no sarescers cen e
1 wher 0421t Heheradd@t scdetadbls pickeckntialf sp2edsi baettweinnthavmam dropelrans wed theshsvand
sald s hd?%f\é%n?nrlé,\{r?tega{e% V\I;i?hpi%dgfl)’elfllggntasggedcc%g%rglo(l)fl tﬁg trgl e%ls,a ;?e?:rln%Qheh ipti%gt hrottles.
spreaders to be raised or lowered independently even while the two trolleys are likewise
moving independently.
[043] Reference is made to FIG. 4 of the drawings which is a performance chart for the ratio
of relative speeds in the single wire rope twin lift reeving system for a quay crane employing
the present invention. VI & V2 are the vertical hoist speeds of the cargo container lifting
spreaders. V3 represents the rope speed controlled by the wire rope drum 29. V4 represents
the rope speed controlled by the wire rope drive drums 41. In the case of trolley traversing,
V4 is controlled by the trolley traversing speeds Vt. This system permits independent tandem
lifting by a cargo container handling crane by a single wire rope reeving system.
[044] These differential speeds can be controlled by hand (stick) throttles in the operators
cab which comprise analog sliding speed controls combined with computer-controlled safety
programs which control the speed and acceleration of the trolleys to minimize container sway
and prevent collisions. Additional computer control can be included to the point that the
operator just has controls for up and down buttons for the lifting spreaders and separate speed
controls for the two trolleys. Sophisticated computer sensor controlled positioning of the
lifting spreaders for engaging containers and lowering them into shipboard cells or onto
dockside transporters are also utilized and available for inclusion in the system.
[045] The present invention also includes the method of operation of a wire rope reeving
system for twin lift cargo container handling by a crane. The method comprises providing a
single wire rope reeving system having a pair of parallel aligned container transport trolleys
mounted for reciprocation along a horizontal gantry of the crane for suspending a pair of
cargo containers thereunder for transporting said containers between pickup and deposition
positions simultaneously. A pair of synchronously driven main wire rope drive drums are
provided mounted on the gantry of the crane, each actuating a pair of wire ropes which extend
outboard to the end of the gantry where they are deadended. The pairs of wire ropes are
reeved through fleet through sheaves on the trolleys and through fleet through sheaves on the
lifting spreader headblocks suspended below the trolleys by the wire ropes. Each of the pair

10



13. The wire rope reeving systemof claim1 wherein the rotational speeds of
2said main wire rope drive druns and said sheave drive wire rope druns are
control | as02by/wsaeput er. 14. A method for twin |ift cargecease@o0srsohandl i ng
by a single wire rope 2reeving systen1conprising 3providing a pair of
paraIIeI al i gned contalner tr h % ol Ieyg nmount ed .f or 4reci procation

al ong £IHGF PBA WEPGAPPYSIE 26k bethal Hsrspist PenyPag OhMeardriyen #dicgo WO

2011/ 0%&9@? Gd M%’?eo(ﬁ%{? p%v@‘é@ﬁ%oﬁhﬂ%%?oﬁﬂ%@ﬁ@&ﬁ@%rf ohQbf thb HAHBR dgng sai d

cont al ne tween pic eposi tion
drive one pair of the wire ropes at respective opposite ends of the trolley. The sheave drive

drums on the trolleys are capable of having rotational speeds independent of the main drive
drums disposed in the machinery house whereby the lifting spreaders can be lifted and
lowered independently.

[046] The rotational speeds of the main wire rope drive drums and the sheave drive wire
rope drums can be controlled by analog hand throttles. Alternatively, the rotational speeds of
the main wire rope drive drums and the sheave drive wire rope drums can be controlled by
computer.

[047] While a wire rope reeving system for tandem lift cargo container handling is
illustrated and described in considerable detail herein, the invention is not to be limited to

such details as have been set forth except as may be necessitated by the appended claims.
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6posi tions simultaneously, 7providing a pair of synchronously driven main
Wi re rope drive druns nounted on 8the gantry of said crane, each actuating
a pair ofweizoe/swes whi ch extend outboard to the 9end ®CTAB2IPHYY wher e
they are deadended, said pairs of wire ropes reeved through 10fl eet through
sheaves _on said trolleys and through fleet through sheaves on lifting

11spr ea&C1HBdbl ocks suspended bel ow said trolleys by said wire ropes,
each of said pair 12of wire ropes suspendi ng opposite ends of both of said
spreaders, and 13providing a pair of wire rope sheave drive druns nounted
atl oppalsi t e andise nipe adweirldgbteantiod sihglelwieysviatitt drdodongimene pair of said

W re ropes _ at respective opposite ends of said 15trolley, said sheave drive
driuins drndlingby # glane yaidcagiasingr AT Rgrallst digngh spntaipeidgpsport

3 trolleys mounted for reciprocation along a horizontal gantry thereof and for suspending a
4 pair of cargo containers thereunder for transporting said containers between pickup and
5 deposition positions simultaneously, said reeving system comprising:
6 a pair of synchronously driven main wire rope drive drums mounted on
7 the gantry of said crane, each actuating a pair of wire ropes which extend outboard to the
8 end of said gantry where they are deadended, said pairs of wire ropes reeved through fleet
9 through sheaves on said trolleys and through fleet through sheaves on lifting spreader
10 headblocks suspended below said trolleys by said wire ropes, each of said pair of wire
11 ropes suspending opposite ends of both of said spreaders,
12 a pair of wire rope sheave drive drums mounted at opposite ends of one of
13 said trolleys and driving one pair of said wire ropes at respective opposite ends of said
14 trolley, said sheave drive drums on said trolleys capable of having rotational speeds
15 independent of said main drive drums disposed in said machinery house whereby said
16 lifting spreaders can be lifted and lowered independently.
1 2. The wire rope reeving system of claim 1 wherein the rotational speeds of
2 said main wire rope drive drums and said sheave drive wire rope drums are controlled

3 by analog hand throttles.

1 3. The wire rope reeving system of claim 1 wherein the rotational speeds of

2 said main wire rope drive drums and said sheave drive wire rope drums are controlled
3 by computer.

1 4. A method for twin lift cargo container handling by a single wire rope

2 reeving system comprising:

3 providing a pair of parallel aligned container transport trolleys mounted for

4 reciprocation along a horizontal gantry thereof and for suspending a pair of cargo
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16i ndependent of said main drive drunms di sposed in said nmachi nery house
whereby said 17lifting spreaders can be lifted and | owered i ndependently.

15. The newbadifws200wi n |ift cargo contai ner
reeving 2systemof claim4 wherein the rotational

CEOHESH ner

handl i ng by PaTAiSaglo®5050% € r ope
speeds of said main wire

rope drive drunms an sai d sheave drive wire rope druns Pre.ControIIed by

amal og RARNerhibgiepnds forgansprting sHe gontgines gtyesn pickupp

handl i ng

by a Sﬂﬂ%ﬁﬁnﬁghﬁmﬁﬂﬁﬁm$ﬁeVing 2system of claim4 wherein the rotationa

speeds of sal

main w

druns are cagmbvidingedbaiyofcembubreusly driven main wire rope drive drums mounted on
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10
11
12
13
14
15
16
17

the gantry of said crane, each actuating a pair of wire ropes which extend outboard to the
end of said gantry where they are deadended, said pairs of wire ropes reeved through
fleet through sheaves on said trolleys and through fleet through sheaves on lifting
spreader headblocks suspended below said trolleys by said wire ropes, each of said pair
of wire ropes suspending opposite ends of both of said spreaders, and

providing a pair of wire rope sheave drive drums mounted at opposite ends of one
of said trolleys and driving one pair of said wire ropes at respective opposite ends of said
trolley, said sheave drive drums on said trolleys capable of having rotational speeds
independent of said main drive drums disposed in said machinery house whereby said

lifting spreaders can be lifted and lowered independently.
5. The method for twin lift cargo container handling by a single wire rope reeving
system of claim 4 wherein the rotational speeds of said main wire rope drive drums and

said sheave drive wire rope drums are controlled by analog hand throttles.

6. The method for twin lift cargo container handling by a single wire rope reeving

e rope drive druns and said 3sheave drive wire rope

system of claim 4 wherein the rotational speeds of said main wire rope drive drums and said

sheave drive wire rope drums are controlled by computer.
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