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INLET/OUTLETSECTIONCUTAWAY

TopPowerBeyondPortUNIVERSALOUTLET/
POWERBEYOND
SECTIONCUTAWAY

PatentedOneO-RingSeal
BetweenSections–anIndustry
ProvenLeak-FreeDesign

“A”WorkPort

PARALLELCIRCUIT
SPOOLSECTIONCUTAWAY



MODEL5000
SECTIONALCUTAWAY

TopInletPort

TopOutletPort

OptionalEndOutletPort

OptionalEndInletPort

AuxiliaryValvePort
Accepts5060StyleMainRelief

AuxiliaryPort–See
Pages20-22for

WorkPortOptions

LoadCheck

O-Ring/Wiper
SpoolSeal

Combination

PrecisionSpool
withMetering

Notches

“B”WorkPort

WorkPortFeeder
Coreor“Bridge”

Spring-CenteredEnd
Mechanism–Many
OtherOptionsAvailable

ThruNeutralPassage

LowPressureorTankPassage

TopOutletPort

OptionalEndOutletPort

AuxiliaryValvePortusedto
ConvertValveforPowerBeyond
–SeePage18forOtherOptions

OptionalEndPower
BeyondPort

ParallelPassage
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MODEL5000

Since1946,HUSCOInternationalhasestablisheditselfastheresourceOEMengineersrelyonforhelpdesigning
highquality,innovative,customizedproductsthatmeetprecisionmotioncontrolrequirements.Thiscatalogfully
illustratesthecomponentfeaturesandoptionsyouneedtospecify,buildandserviceaModel5000sectionalbody
directionalcontrolvalve.

Designedforhydraulicsystems,theModel5000valvelineismadefromanassortmentofvalvecomponent
sectionsandoptionsthatdeliverthedesiredcontrolvalvecircuittomatchyourspecificapplication.

FEATURES
•3000psioperatingpressurerating(207bar)
•Open-centerorclosed-centeroperation
•Hardchromeplatedspools
•Loadcheckineachsection
•Single“lowpressure”O-ringsealingbetweensections

•Precisionspoolwithmeteringnotches

OPTIONS
•Highpressurecarryover(PowerBeyond)
•Lock-outspoolsection(Built-inpilotoperatedcheckvalvesection)
•Mid-inletflowcombinerorseparator
•Left-handspoolsections*

•Parallel,ConventionalandSeriescircuitry

•Endmechanisms:
–Springcentered
–Detent–singleormulti-position
–4thpositionfloat
–Hydraulicremote
–Pneumaticremote
–Automatickick-out

•Auxiliaryvalves:
–Pilot-operated,anti-cavitationcheckcombination;reliefcartridges
–Anti-cavitation;cartridges

•Regenerativespools*

•Specializedspools*

*ConsultHUSCO
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THROUGHNEUTRAL THROUGHNEUTRAL

PRESSUREDROPCURVES 
ANDTECHNICALDATA

Flowrating(nominal)............................ 20gpm(75lpm)

OperatingPressure*............................. 3000psi(207bar)
 (Methodofverifying

ratedfatiguepressureof
thepressurecontaining
envelopeconformsto
NFPARecommended
Std.,NFPA/2.6.1–1974
Category1/90)

*HigherpressureapplicationsconsultHUSCO

Seals..................................................... Buna-NStandard
VitronOptional

INLETTOWORKPORT WORKPORTTOTANK

Recommended
Filtration....................................................... ISO20/18/13

Maximumnumberofspoolsections
(anycombinationof)pervalveassembly.... 11

Maximumoutletport/tank
core(return)pressure................................... 500psi

Wereservetherighttoamendthesespecificationsatanytimewithoutnotice.
Theonlywarrantyapplicableisourstandardwrittenwarranty.Wemakenoother
warranty,expressedorimplied.

Performancecharacteristicsshownaretypicalofproductionunitstestedinthe
laboratoryandarenotnecessarilyrepresentativeofanyoneunit.
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MODEL5000 VALVEASSEMBLY
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INLET SECTIONASSEMBLIES

WEIGHT:APPROX.2LBS.[0.9kg]

WITHENDPORT.NOAUXILIARYVALVEPORTOPTION(FORAPPLICATIONS
THATDONOTREQUIREAMAINRELIEFVALVEATTHEVALVEASSEMBLY)
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INLET/OUTLET SECTIONASSEMBLIES

WEIGHT:APPROX.3.1LBS.[1.4kg]

WITHAUXILIARYVALVEPORTFORMAINRELIEFVALVE.
TOPINLET/OUTLETPORTSOPTIONALENDINLET/OUTLETPORTS.
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MID- INLET COMBINERSECTIONASSEMBLY

WEIGHT:APPROX.2.5LBS.[1.1kg]

MID-INLETPUMPFLOWCOMBINESWITHUPSTREAMPUMP
FLOWTOFEEDDOWNSTREAMSPOOLSECTIONS.WHEN

UPSTREAMSPOOLSECTIONSAREACTIVATED,DOWNSTREAM
SPOOLSECTIONSAREEXPOSEDTOMID-INLETPUMPFLOWONLY.
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MID- INLET SEPARATEFLOWSECTIONASSEMBLY

WEIGHT:APPROX.2.5LBS.[1.1kg]

MID-INLETPUMPFLOWFEEDSDOWNSTREAMSPOOLSECTIONS.
UPSTREAMPUMPFLOWTOLOWPRESSURE.
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PARALLEL C IRCUIT MANUALLYOPERATED 
SPOOLSECTIONASSEMBLIES

WEIGHT:APPROX.5.1LBS.[2.3kg]**WEIGHT:APPROX.5.4LBS.[2.4kg]
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PARALLEL C IRCUIT MANUALLYOPERATED 
LOCK-OUTSPOOLSECTIONASSEMBLY

WEIGHT:APPROX.6.9LBS.[3.1kg]

(PILOTOPERATEDCHECKSECTION)
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PARALLEL C IRCUIT HYDRAULIC REMOTE 
(O IL P ILOTOPERATED) SPOOLSECTIONASSEMBLIES

WEIGHT:APPROX.6.0LBS.[2.7kg]
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PARALLEL C IRCUIT ELECTRIC  
SPOOLSECTIONASSEMBLIES

WEIGHT:APPROX.5.6LBS.[2.5kg]
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CONVENTIONALC IRCUIT MANUALLYOPERATED 
SPOOLSECTIONASSEMBLIES (TANDEM)

WEIGHT:APPROX.5.1LBS.[2.3kg]**WEIGHT:APPROX.5.6LBS.[2.5kg]
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SERIESC IRCUIT MANUALLYOPERATED 
SPOOLSECTIONASSEMBLIES

WEIGHT:APPROX.5.1LBS.[2.3kg]
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OUTLET SECTIONASSEMBLIES

ENDOUTLET/TURNAROUND
(OPEN-CENTERSYSTEM)

OUTLETSECTIONW/TOPOUTLETPORT
(OPEN-CENTERSYSTEM)

POWERBEYOND/CLOSED-CENTER
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UNIVERSALOUTLET/POWERBEYONDOPTION
SECTIONASSEMBLIES

WEIGHT:APPROX.3.0LBS.[1.4kg]
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CUTAWAYVIEWANDDOWNSTREAMVIEW (O-R INGFACE) 
OF  INLET ENDSECTIONASSEMBLYP/N5001-A88

CUTAWAYVIEWANDUPSTREAMVIEW (NON-O-R INGFACE)  
OF OUTLET ENDSECTIONASSEMBLYP/N5003-A68

THEINLETPORTSCOMMUNICATEOILTOTHETHRU
NEUTRALPASSAGEANDTHEPARALLELPASSAGE.
THEOUTLETPORTSCOMMUNICATEOILFROMTHE
LOWPRESSUREORTANKPASSAGE.

INLETPORTS OUTLETPORT

OUTLETPORT

MAINRELIEF

PARALLELPASSAGE

OUTLET INLET

THRUNEUTRAL
PASSAGE

LOWPRESSUREOR
TANKPASSAGE

OUTLETPORT

ASHUT-OFFPLUGP/N52610ISPLACEDINTHEAUXILIARY
PORTTODIRECTTHETHRUNEUTRALPASSAGETOHIGH
PRESSUREPOWERBEYOND.POWERBEYONDISACTIVE
WHENALLTHESPOOLSINTHEVALVEASSEMBLYAREIN
THENEUTRALPOSITION.*

*Exception:seriescircuitvalvesectionassembliesreturndischarged
oiltoneutralpassage.(Seepage18forothercircuitoptions)

OUTLETPORT
HIGHPRESSURE
POWERBEYOND

PORTS

PARALLELPASSAGE
FROMLASTPARALLEL

SPOOLSECTION
WILLENDHERE THRU

NEUTRAL
PASSAGE

LOWPRESSUREOR
TANKPASSAGE
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REL IEF VALVEASSEMBLIES

MODEL5060PILOTOPERATEDRELIEFVALVEWITHANTI-VOID
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REL IEF VALVEASSEMBLIES

MODEL52710DIRECTACTINGRELIEFVALVE
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AUXIL IARYVALVEANDT IE ROD INFORMATION

ANTI-CAVITATIONCHECKVALVE
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LEVERASSEMBLIES

FIXEDPOSITIONLEVERW/BOOT
NOTE:SEEAPPENDIX3FORPARTSLISTING
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LEVERASSEMBLIES

HEAVYDUTYMECHANICALJOYSTICK
FORSIMULTANEOUSCONTROLOFTWOSPOOLSECTIONS

INFINITEPOSITIONLEVER
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ENDMECHANISMKITS

FORPARALLELANDCONVENTIONALCIRCUITSECTIONS
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ENDMECHANISMKITS

HYDRAULICREMOTE(OILPILOTOPERATED)
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ENDMECHANISMKITS

FORPARALLELANDCONVENTIONALCIRCUITSECTIONS

FLOWRESTRICTORS
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AUTOMATIC K ICK-OUTFEATURE

APPENDIX 1

Theaut
mec
releasethespooltothecenterpositionatapre-determinedsettablecylinderportpressure.

Theillustrationbelowidentifiestheworkingcomponentsoftheautokick-outmechanism.Theautokick-outmechanismisnotavailablein
kitconv
maintenanceprocedures.

AUTOKICK-OUTSETTINGANDADJUSTMENT
Adjustmentstotheautokick-outvalvesectionaremadewhenintegratedwithinahydrauliccircuit.

1.Installapress
beadjusted.

2.Withthehydraulicsystemoff,shiftautokick-outvalvesectiontoadetentedposition.

3.Activatethe
toallowp
the .Note
thepressurereadingattimeofkick-out;thiswilldetermineitscurrentsetting.Standardfactorysetting,ifnotspecified,is2000PSI.

4.Tomake
adjustment
aboveuntildesiredsettingisachieved.Adjustmentrangeis1000-2600PSI.Runafewcyclestoassuresettingconsistency,replacerubber
plug.Note:Finalmainreliefsettingmustbeatleast250PSIhigherthanthehighestautokick-outsettinginthesystem.

Caution:Toavoiddamagedorlostpartsdonotremoveadjustmentscrew.
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APPENDIX 2
 
SPOOLENDORIENTATION

APPENDIX 3 
BASIC CASTING IDENTIF ICATION
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LEVERASSEMBLIES– PARTSL IST ING

APPENDIX 4
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SERVICE  INFORMATION



APPENDIX 5

ASWORKPORTRELIEF
Thereliefvalveisincommunicationbetweenthehighpressureport“HP”
andlowpressure“LP.”Oilisadmittedthroughtheholeinpoppet“C”and
because of the differential area between diameters “A” and “B” relief
valvepoppet“D”andcheckvalvepoppet“K”aretightlyseatedasshown
inthefirststep.

Theoilpressureinthehighpressureport“HP”hasreachedthesettingofthe
pilotpoppetspringforceandunseatsthepilotpoppet“E.”Oilflowsaround
thepoppet–throughthecrossdrilledholesandtothelowpressurearea“LP.”

The loss of oil behind Poppet “C,” effected by the opening of pilot
poppet “E,” causes poppet “C” to move back and seat against
pilot poppet “E.” This shuts off the oil flow to the area behind
relief valve poppet “D,” and causes a low pressure area internally.

The imbalance of pressure on the inside, as compared to that of the
highpressureport “HP,” forces the relief valvepoppet “D” toopenand
relieve the oil directly to the low pressure chamber “LP” in the valve.

ASANTI-VOID
The anti-void unit supplies oil to the high pressure port “HP” when
cavitation has occurred. A lower pressure exists in the port “HP”
compared to the low pressure chamber “LP.” The difference between
the effective area of diameter “A” and “G” causes imbalance of the
check valve poppet “K” which unseats, thus allowing oil from the
low pressure chamber “LP” to enter the port “HP” and fill the void.

ASSEPARATEANTI-VOID
The anti-void check valve opens when cavitation occurs in the high
pressure port “HP” and supplies oil from the reservoir “LP” to help fill
thisvoid.Thepoppet“M” isheldon itsseatby theportpressure“HP,”
actingon the largerareabehind theO-ring.Whenpressure “HP”drops
below atmosphere, the tank pressure “LP” operating on the annular
area A1-A2 will overcome the port pressure “HP” and the spring force
to open the poppet. When the void is eliminated the spring will return
thepoppetwhichwill thenbe tightly seatedby theportpressure “HP.”

CheckHUSCOfirstformodernhydraulic/electrohydraulic
componentsandsystemsengineeredtoyourspecificneeds.
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APPENDIX 6

MAINTENANCEPROCEDURE

HOWTOSETPRESSUREON
WORKPORTRELIEF

A good pressure gage must be installed in the line which is in
communicationwiththeworkportrelief.Aloadmustbeappliedina
mannertoreachthesetpressureoftheportreliefunit.Then,follow
thesesteps:
 •Removeacornnutandloosenlocknut
 •Setadjustingscrewtodesiredpressuresetting
 •Tightenlocknutandreassembleacornnut
 •Retestinsimilarmannerasabove

The Void Control Feature is not adjustable but is designed to
operatewhenevertheworkportpressureislowerthanthereservoir
pressure.

SERVICEANDREPAIRINFORMATION

Thecartridgetypeworkport reliefsused intheHUSCOvalvesare
typically of the pilot poppet type with external adjustment. Any
malfunctioningisusuallytheresultofforeignmatterlodgingbetween
thepiston,reliefvalvepoppetandcheckvalve.

To perform service, clean the surrounding area and remove the
completereliefvalvecartridge.Examinetheseatinthemainvalve
housing and if grooves or ridges are present, the valve must be
returnedtoHUSCOforre-machining.

The design of the pilot poppet and its seat provides positive
seatingandveryseldomrequiresanymaintenance.Therefore, the
pilot section can be removed from the cartridge housing without
disturbingthesetting.Withitwillcomethecheckvalvepoppetand
other internalparts.Theseareeasilydisassembledandshouldbe
examinedforforeignmatter.Allseatsandseatingsurfacesshouldbe
smoothandfreeofnicks,scratchesorgrooves.ExamineO-ringsand
backupwashersforanydamageandreplaceifnecessary.Allmoving
partsshouldslidefreely,withonlysealfrictionbeingpresent.

Afterinspectingandcleaning,immerseallpartsinhydraulicoiland
reassemble.Sincepressuresettingwasnotdisturbed,unitcanbe
testedforproperfunctioningunderactualworkingconditions.

If operating difficulties indicate that the pilot poppet is leaking
or sticking, remove internal parts of the pilot section and follow
the same procedure as above, plus follow “How to Set Pressure”
previouslydiscussed.

If unit still doesnot functionproperly, youmaywish to return the
cartridgetoHUSCO.

HUSCOCOMBINATIONWORKPORTRELIEFANDANTI-VOIDUNIT

 DIFFICULTY PROBABLECAUSE REMEDY
 Can’tgetPressure PoppetD,EorKstuckopenorcontamination CheckforforeignmatterbetweenpoppetsD,EorKand
  underseat. theirmatingparts.Partsmustslidefreely.

 ErraticPressure Pilotpoppetseatdamaged. Replacethereliefvalve.
  PoppetCstickinginD. Cleanandremovesurfacemarksforfreemovement.

 Pressuresetting Normalwear.Locknut&adj.screwloose. See“Howtosetpressureonworkportrelief.”
 notcorrect

 Leaks Damagedseats. Replacethereliefvalve.
  WornO-rings. Installsealandspringkit.
  Partsstickingduetocontamination. Disassembleandclean.

TROUBLESHOOTING–ANTI-VOID

Troubleresultinginmalfunctioningcanusuallybetracedtoforeignmatterpluggingandsensingholeorpreventingfreemovementofpoppet.
Alsocheckseatforscratches,nicksorothermarks.

SHUT-OFFVALVE
Shut-offvalvesareavailabletofitmostworkport
andmainreliefvalvemachininglocations.

AuthorizedPermissionForReprintingMustBeGrantedByHUSCO. GFI-3M0593
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APPENDIX 7

ASSEMBLYPROCEDURESFORTHEHUSCO5000 VALVE

1.Layoutvalvecomponentsonaclean,flatworkingsurface.
TheinletassemblywillincludeanO-ring,andthespool
section(s)includeanO-ring,aloadcheckpoppetandaload
checkspring.Toolsrequiredforbasicvalveassemblyinclude
1/2”and9/16”openorboxendwrenchesandatorque
wrenchwiththinwallsockets.

2.Assembletierodnutstooneendofeachtierodwithone
ortwothreadsshowing.Inserttierodsthroughtierodholes
ofinlet(largertierodattop).Layinletonendwithtierodsup,
placeO-ringintoposition.

3.Placefirstspoolsection(O-ringsideup)oninletsection,
positionO-ringandinsertloadcheckpoppet(nosedown)and
spring(behindpoppet)intoloadcheckcavityasshown.Repeat
thisprocedureforeachspoolsection;theloadchecksprings
arecompressedbythefollowingsectionsduringassembly.

4.Positionendsectiononlastspoolsectionasshownand
handtightentierodnuts.Theendsectionisa“turnaround”
sectionwithoutports.Universaloutlet/powerbeyondsection
andpowerbeyondandclosedcentersectionsarealsousedas
endsections.TheseendsectionsdonothaveO-ringgrooves.

5.Positionvalveassemblywiththemountingpadsoftheend
sectionsonaflatsurface.Toobtainproperalignmentofend
sectionsrelativetothespoolsections,applydownwardpressure
totheendsections;snugtierodnutstoabout10ft-lb.

Finaltorquethetwo1/2”nutsto14ft-lb;finaltorquethe9/16”
nutto33ft-lb.Checkforproperspoolmovement.

6.Installauxiliaryvalvesandplugsandtorquetoproper
specifications.

GENERALASSEMBLYNOTES:
A.Leverassembliescanbeinstalledonsectionbeforeoraftercomplete

valveassembly.

B.Theloadcheckandspringmaybeomittedfromassemblyincertainconditions
(i.e.,motorspools).
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CONTROLFOCUSED - TECHNOLOGYDRIVEN

Forover50years,HUSCOInternationalhasbeendesigningandproducingsomeofthe
most important custom hydraulic and electrohydraulic products in the construction,
forestryandmaterialhandlingindustry.TodayHUSCOcontrolproductscanbefoundon
avarietyofleadingoff-highwayequipmentincluding:Caterpillar,CNH,Crown,Daewoo,
Deere&Company,Hyundai,JCB,Jerr-Dan,JLG,Komatsu,Kubota,Liebherr,Manitowoc
CraneGroup,NACCO,Volvo,Terex,justtonameafew.

Dedicated to meeting and exceeding the changing control needs of the off-highway
marketfortodayandwellintotomorrow,HUSCOemploysanextensiveengineeringstaff
capable of designing customized, cost-effective solutions to maximize the efficiency,
productivity,controllabilityandreliabilityofvehicles.

Andwithvehiclefit-upandtestingcapabilities,we’reabletodesign, installandtest
valve configurations at HUSCO facilities, reducing product development time while
optimizingvehicleperformancethroughiterativetesting.

WithmanufacturingfacilitiesinNorthAmerica,EuropeandAsia,wecontinuetoexpand
asweworkwith internationalpartners inSouthAmerica,Korea,Japan, India,South
AfricaandAustraliatobringyouanyproductyouneed,anywhereintheworld.
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AMERICA
HUSCOInternational

W239N218PewaukeeRoad
Waukesha,Wisconsin53188USA

Telephone+01-262-513-4200|Fax+01-262-513-4427
www.huscointl.com

EUROPE
HUSCOInternational,Ltd.

6RivingtonRoad
WhitehouseIndustrialEstate

Runcorn,CheshireWA73DTEngland
Telephone+44-1928-701888|Fax+44-1928-710813

ASIA
HUSCO-KayabaHydraulics(Shanghai)Ltd.

No.235JiangtianRoadEast
SongJiangIndustrialZone

Shanghai201600China
Telephone+86-21-5774-6468|Fax+86-21-3774-0186

©2005HUSCOInternational


