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APERFECTCRANESYSTEMFOR
HANDLINGCOALANDRAWMATERIALS.THEDIGGER:

THEHIGHPERFORMANCECRANE.

Thesteelandenergyindustrydaily
requireimmensequantitiesofcoal,ore
andadditives–allaroundtheglobe.
Theselargevolumesaretransported
acrosstheoceansandunloadedin
theportsofdestination.Theowners’
requirementsarethereforeabsolutely
clear:highlyefficientunloadingand
shortestpossibleturnaroundtimes
aredecisive.

Cranesplayakeyroleinthissystem.
Thecranefunctionsmustbeassured
inallclimatesandtheymustdeliver
maximumhandlingrates.

Q INFO
Whatexactlycharacterisesthebestshipunloaders?
Whataretheimportantfactors?

Q Theessentialfactorsare:

– lowoperationcosts
– highperformance
– permanentavailability

Q Indetailitdependson:

– efficientandsafehandlingofcoalandotherbulkmaterial
– dynamichandlingwithmaximumaccelerationsandspeeds
– highperformanceundercontinuousoperatingconditionsduringfullshifts
– minimumdowntimes
– lowmaintenanceandoperationalcosts
– highservicelife

TheDiggerwithitsproventwo-trolleysystemistheguarantor
ofsuchpeakperformance.
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WITHTHISCRANEOUR
ENGINEERSDEMONSTRATEAGAIN
ANDAGAINTHEMEANINGOFTECHNICAL
INTELLIGENCE.THEDIGGER.
WITHTHETWO-TROLLEYSYSTEM.

THETECHNICALCONCEPT.

auxiliarytrolley

landside

hoistingdrum

trolleydrivingwinchclosingdrum

waterside

quick-change
ropeconnection

R2
R3

R1

Whatareourengineersworkingonwith
asystemprovenovermanydecades?

Theyhavetheambitionofmaking
eachcomponentmoreefficient,more
dynamicwhileatthesametimereduc-
ingmaintenancecostsevenfurther.
Theythussetnewstandards,againand
again.Thebestexample:theDigger.

Itstechnicalstrengthsappearprimarily
intheperfectinteractionofmaintrolley
andauxiliarytrolley viaapre-tensioned
ropesystem.Theuseofautomaticrope-
adjustingdevices andlow-maintenance
componentsareamustandassure
extremelyhighavailability.

Theconstructionaldesignischaracter-
isedbytheconstantheightofthe
grab duringtrolleytravelling.Thepartic-
ularaspect:thehoistingmechanisms
neverneedtointerfereasacompen-
satingfactorduetothereevingofthe
hoistingropesviatheauxiliarytrolley.
Thecontrolledsuperpositionofthe
movement,however,isalwayspossible.

Ropeslack ofthetrolleyropesis
unknown withthetwo-trolleysystem
andthustheslackoftheholdingand
closingropesduringloweringofthebulk
goodsisminimised.Inparticularinthe
caseofveryhighwatersideorlandside
outreachesandlargegauges,theprinci-
paladvantageistotallydecisive:the
ropesneitherbeatagainsteachother
noragainstpartsofthestructureofthe
unloader–neitherwhenclosingthe
grabnorwhenstartingthehoisting
procedure.Rope-supportingtrolleysare
notrequired.

Inordertoimproveloadpaths,thehop-
perispositionedascloseaspossibleto
theship.

Asenvironmentalprotectionisavery
importantsubjectforus,adusthouse is
partofthebasicequipment.Ifrequired,
weinstallwaterspraydevicesandfilter
systemstoalmostcompletelyavoiddust.

Therigid,veryrobuststeelstructure in
boxgirderdesignisalsocharacteristic
oftheDigger:itis,ontheonehand,
characterisedbyextremelylowmainten-
ancecostsand,ontheotherhand,per-
fectlycoordinatedwiththehighdynamic
modeofoperationoftheshipunloaders.

Aparticularaspectarethebooms
withoptimisedstabilityexecutedasa
twingirder.Thetrolleyrailsarearranged
abovetheinternalwebs.Inthiscase,
too,weactwithenvironmentalprotecti-
oninmind:therailsareprovidedflexible
lining(thussoundemissionsremain
reducedtoaminimum),thesearealter-
nativelyalsoweldeddirectlyontothe
upperchordasaload-bearingmember.

O
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Q INFO
TypicallyDigger:

– extremelyefficient:pretensioned
ropesystemwithmainand
auxiliarytrolley

– verylowdegreeofwear:components
withlowmaintenancecosts

– particularenvironmentalacceptance:
dusthouseandtrolleyrailswith
flexiblesupports

– extremelystable:rigid,veryrobust
steelstructure

O

Bulkhandling–3Diggersunloadingore

Onefurtheradvantageofthetwin
girderbooms:asaresultoftheirdesign,
themainandauxiliarytrolleysrun
betweentheboomgirders.Thismeans
maximumfreespaceforthemovement
ofthetrolleyandhoistingropes.

TheDiggerisalsoheldinhighregard
becauseofitsfirst-classelectrical
equipment.Thisequipmentisdesigned,
constructedandexecutedbyateam
ofKocksengineersorincooperation
withwell-knownsuppliersofelectrical
equipment.

Thelatestmethodsofstressanalysis
measuringvaluesfromthewindtunnel
andtheintentiontocreateanoptimal
cranesystemgivetheDiggerits
concreteform.ApartfromallGerman
engineeringrules,dailypracticalexperi-
encealsoprovidestheinspirationfor
allfurtherdevelopments.Thusdefor-
mationsunderextremeconditionsare
notaccidental.

Thesehavealreadybeencalculatedduring
theprojectinganddesignphaseandtaken
intoaccountduringdimensioning.Onlya
rigidandlessflexiblestructureisthesolid
basisofahighcapacitycrane.

Insummary,theDiggerisidealfor
efficientbulkhandling.Itsproventwo-
trolleysystemandrobuststructure
assurehighesthourlyratingwithlowest
maintenanceexpense.

O
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THEREAREMANYREASONS
FORCHOOSINGTHEDIGGER.
THEMOSTCOMPELLINGARE:

THETECHNICALHIGHLIGHTS.

01 THEBOOMS
Theweightandstabilityoftheboom
systemoftheDigger–withwater-
sideboomandbridgegirderintwin
girderdesign–havebeenoptimised.
Thecharacteristicfeatureofthis
structureisthefactthatitissubject
toextremelyeasymaintenance:the
structurecana)beeasilyandsafely
reachedfromtheexteriorandb)the
interiorisaccessible.

Thisisassuredbyplatformsand
railings.Thewatersideboomisconnect-
edwiththebridgegirdervialow-main-
tenancepivots.Theuseofthelatest
bearingmaterialisamustinthiscon-
text.Boxgirdersresistanttobending
assureabsolutelysafesuspensioninthe
gantryboltedviaspecialfishplatejoints.

02 THEGANTRY
Diggergantriesarerigidand
non-swinging,becausethelightbox
designwithstrengtheningby
diagonalsandbracingshasapar-
ticularlyclevereffect.

03 THETIES
Thesophisticatedtiesystemconsists
oftwowatersideandtwolandsideties
formingthesuspensionofthebooms
andalsoassuringthespecialstability
ofthecrane.Thelandsidetiesareprovid-
edwithpuresteelhinges.Thisisquite
differentinthecaseofthewaterside
ties:inordertoassurehoistingofthe
boom,theseareequippedwithmainte-
nance-freehingedbushings.

04 ACCESSTOTHECRANE
Thegeneraltechnicalconceptofthe
Diggerallowsthecompletestructureto
bereachedeasilyandsafely.Therefore
ladders,stairsandplatformscomple-
mentoneanothertoformanintelligent
systemofaccess.

Weoffertwotypesoftrolleyrails:

– asaweldedrail:thiscanbe
calculatedinthestressanalysis
asaload-bearingpartby75%
ofitscross-section.

– asaboltedrail:withorwithout
flexiblesupport.

Aperfectrailtransitionassuresshock-
freetravellingofthetrolleys,executed
asadovetailoradiagonalcut.

O Personnelelevator OGrabinsidedusthousewithactivatedsprayingsystem
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06 THETROLLEYS
Asperformance-dominatingcrane
componentsoftheDigger,themain
andauxiliarytrolleyaresophisticated
examplesoftechnicalengineering.
Thankstotheclevercombination
oftheboxgirderdesignandwelded
profiles,therope-drawntrolleysare
verylightbutalsoextremelyrobustly
executed.Thepretensionedrope
systemassuresveryefficientinter-
action.

Theropepulleysfordeflectionof
thehoistingandclosingropesandthe
wheelsarearrangedinthetrolley
onhigh-qualityanti-frictionbearings
suppliedbyEuropeanfabricators.High-
qualitymeansaboveall:lowdegree
ofwearandthuslongservicelife.

Theropewinchesarealsospecialparts:
thesearearrangedinthecentralmachi-
neryhouseandassureoptimalmove-
mentofthetrolleyandmaximumaccel-
erations.Horizontalguiderollerslead
thewheelswithoutflangesalmost
wear-free.

Wecanalsosupplythemaintrolley
withagrab-rotatingdevicealsopermit-
ting90°rotations.Thusthegrabcan
alsobeusedasagrablongitudinal
toholding / closingropesorasagrab
withtheopeningtransversetoholding /
closingropes.

05 THEHOPPERANDHOPPER
DISCHARGEUNIT

Thehoppercanreceiveaminimumof
threegrabfillings.Inordertoassure
shortestdistancesandbestloadcycles,
thehopperisarrangedascloseas
possibletothewatersideinthelower
partofthegantry.

Asthegoodstobehandledare
differentwithdifferentrequirements,
thehopperisadaptedexactlyto
theserequirements.Thismaybethe
installationofawear-resistantcoating,
butalsotheinstallationofaspecial
dischargeunit(vibratingconveyor,belt
conveyor,slatconveyor)inorderto
transportthegoodsperfectlyeither
ontothequay-basedbeltconveyoror
directlyontoalandsidedump.

Inordertoprotectthehopperagainst
overfillingandtheunloaderagainst
overload,thesameisarrangedonload
cells.Theseavoidfurtherfillingwhen
thelimitvaluesareexceeded.Itgoes
withoutsayingthatthecompletedis-
chargeareaisprovidedwithwalkways
andplatformsformaintenancepurposes.

Inordertoavoiddustemissions,adust
houseispartofthebasicequipmentof
thehopper.Theconsistentuseofspray-
ingdevices,suctionandfiltersystems
canreducethedustburdenontheenvi-
ronmenttoanabsoluteminimum.

OHopperoutlets OMainandauxiliarytrolleyontwingirderboom

07 THECENTRALMACHINERYHOUSE
Thecentralmachineryhouseisarranged
withinthegantrystructureandischar-
acterisedbyitsclearlayoutandease
ofmaintenance.Theholdingandclosing
winchesareinstalledinthishouse
aswellastheboomhoistwinchand –
in aseparatearea–thetransformer.

Amaintenancecrane,whichcantravel
overthecompletesurface,assures
optimalaccesstoallcomponents:adeci-
siveadvantageincaseofmaintenance
ofalldrivemechanisms.Inthisregardthe
hoistingheightprovidesanextremely
highdegreeofflexibility:allcomponents
canbeloweredtothegroundwithout
causinganydanger.

Thehouseispressure-ventilated.
Dustandfineparticlesarenotamatter
fordiscussionthankstoanefficient
filtersystem.

o Maintenacehoistinsideofmachineryhouse
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08 THEHOLDINGANDCLOSING
MECHANISM

Bothwinchesoftheholdingandclosing
mechanismarearrangedinthecentral
machineryhouseinthegantry.These
componentshavetasksoffundamental
importance:theholdingmechanism
holdsthegrabduringclosing–always
completelycontrolled.Theclosing
mechanismalsoparticipates50/50
regardingtheloaddistribution.Both
areresponsibleforhoistingandlowering
ofthegrab,butalsoforholdingduring
trolleytravelling.

ADiggerspecialityaretheropedrums
ofthewinches:theseareprovidedwith
ropestores,keepingoneadditional
reservelengthofholdingandclosing
rope.Theropescanthusbere-adjusted
repeatedly,animportantadvantagein
caseofprematurewear(eitherdueto
theclosepositiontothegrabhead
orduetocontactwiththeedgeofthe
hatch,cracking-offtheropesocket
orropeconnections).Theservicelife of
theropesuntiltheyarediscardedis
thusextendedrepeatedly.

09 THEBOOMHOISTMECHANISM
Assuringmaximumsafetyforallcrane
componentsisacorevalueofKocks.
Thisappliesinparticulartothehoisting
winch.Thiswinchisarrangedinthe
spaciouscentralmachineryhousewithin
thegantryandisequippedwitha
safetybrakeaswellasanemergency
drive.Thustheboomcanbekept
safeevenincaseofexcessivespeed
orfailureofthedrive.Theemergency
driveassuressafemovementintothe
endposition.

10 THECRANETRAVEL
MECHANISMS

Wealsosetstandardswithregardto
thecranetravelmechanisms.The
wheelsarearrangedinabogieequal-
isingsystemandaredriveneitheras
singlewheelsorinpairs.Eitheras
supportofthewheelsoringearboxes:
anti-frictionbearingsfromEuropean
suppliersareamust.

Incaseofendangeredareas,we
havedevelopedfloodabletravelmecha-
nisms–or,wherenecessary,also
curveabletrucks,thusassuringcurving
upto90degrees.

11 DRIVER’SCABIN
Thecabinofthepanoramicviewtype
providesmuchcomfortandafullrange
ofvisibility.Thecabinisuncoupledfrom
thetrolleyviaaseparatemovableframe
equippedwithatraveldrivemechanism.
Thecabincarriageismovedonaprofile
weldedatthelowersideofaboom
girderequippedwithafrictionwheeldrive
ortoothedbardrive,inaccordance
withtherequirements.

Theelementsandindicationdevices
requiredforoperationaredesigned
carefullyandarrangedmeticulouslyin
accordancewithergonomicaspects.
Inthiscabin,thecranedriverhasevery-
thingundercontrol.

Inordertoavoidthepenetrationofdust,
thecabinisventilatedviaafiltersystem.
Acomfortableair-conditioningunitis
alsoavailablewhichispartofthestan-
dardequipmentoftheDigger.

12 THEELECTRICALEQUIPMENT
Thefreelyprogrammableelectrical
control,too,isstate-of-the-arttechnical
engineering.Itisbasedonapproved
industrycomponentscommunicatingvia
bussystemswiththedigitalthree-phase
frequencyconverters.

Anti-swayguidingofthehoistloador
optimisedhoistloadguidingcanbereal-
isedforoptimaloperatingconditions.
Semi-automaticorfullyautomaticopera-
tionassurescontinuouslyhighhandling
ratesduringlongperiodsofoperation.

Thecommunicationofthedevicesis
assuredinaccordancewiththeusual
industrialstandardsbyIndustrial
Ethernet,profibusorCANbus,toalarge
extentviaLWLconnections.

o Arrangementofhoistingandclosingwinch
insideofmachineryroom

O Boomhoistsystemwithsafetybandbrake O Totalviewtocontroltheload

O Driversseatinsideofcabinwithergonomical
arrangementofinstruments

OWorkplaceplaceforengineers
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THEORY:
MAXIMUMHANDLINGRATES
WITHHIGHESTRELIABILITY.
SOLUTION: THEDIGGER.

THEDIGGERINOPERATION.

TheDiggerisusedwherehighquantities
ofcoalandotherbulkmaterialaretobe
handled.

TheDiggerisoperatedbothefficiently
andreliably.Theintelligentcoactionof
mainandauxiliarytrolleyviathepre-
tensionedropesystemassureshandling
ratesof3000tonnesandmore.

Theuseofthelatesttechnicalequip-
mentisthebasisofcontinuousperfor-
manceduringfullshifts.Thisincludes

Q INFO
TheDiggerischaracterised
asfollows:

– highhandlingrates
– highpositioningaccuracy
– highworkingspeeds
– lowmaintenancecosts
– highavailability
– longservicelife
– highresalevalue

O

Freediggingpattern

theanti-swaydeviceandtheautomatic
positioningcontrolsystemaswellas
theprogressiveSISsystemsproviding
faultdiagnosisprogramsandmainten-
ancemodulespreciselycontrolling
themaintenancestatusofthedevices
andalwaysinformingaccordingly.

TheDiggerhasbeendevelopedexclu-
sivelyforbulkhandlingandoptimised
overdecades.Thisisemphasisedby
thedynamic,lightandeasyhandlingand
unequalledprecisionofitsmanoeuvres.
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StabilityandrigidityofthegantrystructureisthebasisofhighperformanceoftheDigger
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WHYKOCKS?
CRANECONSTRUCTIONSINCE1872.

THECOMPANYKOCKS.

Q KNOWHOW
Kockshasdevelopedhigh-performance
shipunloaderssince1913.Wearecon-
sideredpioneersinthedevelopmentof
containercranesinEurope–andweare
leadersontheworldmarketinthefield
ofGoliathcranes.Kockssetsstandards
forthehighperformanceofcranes.

Ourengineersconsistentlyapplythe
approvedregulationsofGermanengineer-
ingwhencontinuouslydevelopingand
designingcranes.Designingandclassifi-
cationforcontinuousoperationiscarried
outparticularlyconscientiously.

Thegoalalwaysremainsthesame:increas-
edefficiency,safetyandenvironmental
friendlinessofthecranes.

Q QUALITY
Tousqualitymeans:asophisticated
productconcept,profoundknow-howin
thefieldsofdesignandcontrolaswell
asthegreatestaccuracywithregardto
fabricationandexecution.Itgoeswith-
outsayingthatourengineerstestand
checkallmechanicalandelectrical
componentsmeticulously.

Thisprovidesdecisiveadvantages:
– maximumefficiencyandreliability
ofthecranes

– lowoperationalcosts
– longservicelife(evenunderthe
toughestoperatingconditions).

Q SERVICE
Perfectmaintenanceispartofagood
productforus.Wethereforetrainthe
personnelofourcustomersintensely
inthefieldsofcranetheoryandcrane
practice.Wewanttoassurethat
continuousavailabilityofthecranes
isguaranteed.

Ifafailureshouldoccurinspiteof
everything,weassistquicklyandin a
flexibleandunbureaucraticway.
Aroundtheclock.

O

HomeofKocksKraneinBremen

Q PARTNERAPPROACH
TheDiggerisanextremelydurable
product.Thedecisioninfavourofthe
Diggermeansthestartofacompre-
hensiverelationshipbetweencustomer
andsupplier,whichisevidentfromthe
manyrepeatandfollow-uporders.

Wethereforeattachgreatimportanceto
ensuringthatthisrelationshipisfairand
withlong-termbenefitsforbothsides.
Forusthisstartslongbeforethesigning
ofcontract.Wewillbepleasedtoadvise
you,simplygiveusacall.
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ANOVERVIEWOFTHEDIGGER.THEDIGGER– THEESSENTIAL
TECHNICALDATA.

DIGGER1000

DIGGER1500

Q Capacityattheropes20–25t
Q Hoppercontent50 t
Q Operatingspeeds
Hoisting/Closing120m /min
Lowering/Opening150m/min
Trolleytravelling200m/min

Q Gantrytravelling25m/min
Q Sizeofvessel(onaverage)70,000 DWT

Q Nominalcapacity(FreeDigging)
Coal1,000 t/h
Ore1,100 t/h

Q Capacityattheropes30–35t
Q Hoppercontent70 t
Q Operatingspeeds
Hoisting/Closing120m/min
Lowering/Opening150m/min
Trolleytravelling200m/min

Q Gantrytravelling30m/min
Q Sizeofvessel(onaverage)120,000DWT

Q Nominalcapacity(FreeDigging)
Coal 1,500 t/h
Ore1,650 t/h
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ANOVERVIEWOFTHEDIGGER.

DIGGER2000

DIGGER3000

Q Capacityattheropes40–45t
Q Hoppercontent95 t
Q Operatingspeeds
Hoisting/Closing 150m/min
Lowering/Opening180m/min
Trolleytravelling240m/min

Q Gantrytravelling30m/min
Q Sizeofvessel(onaverage)200,000DWT

Q Nominalcapacity(FreeDigging)
Coal2,000 t/h
Ore2,200 t/h

Q Capacityattheropes60–65t
Q Hoppercontent140 t
Q Operatingspeeds
Hoisting/Closing150m/min
Lowering/Opening180m/min
Trolleytravelling240m/min

Q Gantrytravelling30m/min
Q Sizeofvessel(onaverage)250,000DWT

Q Nominalcapacity(FreeDigging)
Coal3,000 t/h
Ore3,300 t/h



Kranunionisanassociationofthreecranemanufacturers
specialisedinhoistingandtransportingheavyloads.

KIROW istheworldmarketleaderforrailwaycranes
andslagpotcarriers

ARDELT istheworldmarketleaderfordoublejiblevel
luffingcranes

KOCKS istheworldmarketleaderforGoliathcranes

CentraltoallKranunionproductsarethetechnicaldesign
conceptscreatedbyourexperts.Ofcourse,wecontinueto
optimisethosefundamentalconceptsevenfurtherinthe
interestsofourcustomers.Kranunionproductsaretherefore
basedonpracticalrequirementsandareasymbiosisof
traditionandinnovationcombiningthetriedandtestedwith
thenew.

CustomerswhochooseKranunionchoosegreatGerman
engineeringskill:forenvironmentally-friendlyandsafe,modern
technology,forlowoperatingcosts,forhighperformanceand
reliability.
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KRANUNION.
WORLDMARKETLEADERS
UNITED.

KOCKS
WESERSTRASSE64
28757BREMEN /GERMANY

PHONE +49(0)421 66.010
FAX +49(0)421 66.01400
E-MAIL INFO@KOCKSKRANE.DE

WWW KOCKSKRANE.DE


