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Danfoss 20 GPMDual Self-LevelValve

StandardFeatures
• Cast Iron Body

• Cored Internal Passages

• Spools are precisionGround and InductionHardened

• Connects IntoOpenCenter, ClosedCenter and Load

Sensing Systems

• Can be usedwith Parallel or Series Circuit Valves

• Externally Adjustable FlowDivision

Speci�cations

Dimensions

Assembly Order Number 39055-FAZ
Circuit Design: Dual Self-Level Valve
Inlet Flow Rate: 76 l/min. [20 GPM]
Rated Pressure: 240 bar [3500 PSI]
Maximum Pressure: 275 bar [4000 PSI]
Port Functions: A Port: BoomCylinder Head End - BoomRaise

B Port: Control Valve - Boom Raise
C Port: BoomCylilnder Rod End - BoomLower
D Port: ControlValve - BoomLower
E Port: Bucket Cylinder Head End/ControlValve - BucketDump
F Port: Bucket Cylinder Rod End/ControlValve - Bucket Curl

FlowDivider Settings: Raise - Port E = 60% Port D = 40%
Lower - Port F = 30% Port B = 70%

Pressure Drop: Port C to D -14 bar [200 psi] at 30 l/min [8 gal/min] with adjustment orGce“R” closed
Port A to B -14 bar [200 psi] at 57 l/min [15 gal/min] with adjustment orGce“L” closed

ReliefValve Setting: Port C Setting = 52 bar [750 psi]maximumat 38 l/min [10 gal/min] PortA
Setting=none (plugged)
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KeyFeatures:

✓ Increases operator productivity

✓ Repeatable automatic self-leveling in both directions–raise and lower

✓ Compact package

✓ Fewer hydraulic connections than other methods of dual self-level control

✓ Low internal leakage

✓ In-line design for Kexibility and aftermarket add-on applications

✓ SpeciGcally designed for skid steer loaders, agricultural tractor loaders and

small wheel loaders

✓ Exceptional value

Applications:

✓ Skid Steer Loaders

✓ Agricultural Tractor Loaders

✓ SmallWheel Loaders

ProductionOptions:

✓ Flowdivider setting for application customization

✓ Relief valve setting

✓ Solenoid bypass valving

Dual Self-LevelValve Operation

TheDual Self-Level valve is designed to be used in open center, closed center and load sensing systems. In
addition, itmay be usedwith parallel or series circuit valves.

When connected to aparallel circuit valve, the system is capable of self-levelingor operatingboomandbucket
individually. When the self-level valve is installed in a system that used a series circuit valve, the boomspoolmust
beupstream from thebucket spool for the leveling valve to functionproperly.

Loader control valvemeteringand timingare important inmaintaininggoodboomandbucket control inboth
conventional and self-leveling systems. Cavitation of the boomcylinder is possible, in the boom lowermode, if
“inlet toworkport”metering lags behind“workport to return”metering. If this is allowed, the bucketwill
hesitate during its next cyclewhile the rodendof theboomcylinder Gllswithoil.

Danfoss produces control valveswith precisemetering that enhances the dual self-level valve operation. In
addition,Danfoss oMers boom/bucket design assistance tooptimize attachment levelingusingDanfoss valves.

Let us assist you in solving your application problem.
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With the bucket spool in“neutral” and the boomspool in the raise position, Kow from the control valve enters B
port of thedual level valveandoutAport of thedual level valve to theheadport of theboomcylinder. As the
boomcylinder extends, Kow from the rodport is directed toport“C”of thedual level valve. Flowenteringport
“C”is able to pass through the adjustable oriGce in the Kowdivider spool. The proportion of the Kow split is
determinedby the size of the adjustable oriGce. Part of the Kow is directedout Eport to theheadport of the
bucket cylinder.The remaining Kowpasses through“D”port back to the control valve to tank. The bucket
cylinderwill extendwhenpressure at port E shifts theunload spool to allowKow from the rodendof thebucket
cylinder to Kow intoport F, across theunload spool andoutDport to tank.
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This Kowchart shows that theboomwill continue to raisewhen thebucket cylinder is fully extended.Oil exiting
theboomcylinder thatnormally Kowsoutport E to thebucket cylinder is allowed toKowthrough the
unload spool integral relief, out Dport to tank.The relief valve opens at relatively lowpressurewith little eMect
onboom lift capacity.The same relief feature allows theoperator todump thebucketwhile raising theboom
without stalling theboomcylinder.
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With thebucket spool in“neutral” and theboomspool in the lowerposition, Kow from the control valve enters
Dport of thedual level valveandoutCport of thedual level valve to the rodendport of theboomcylinder.
As the boomcylinder retracts, Kow from the headport is directed to port“A”of the dual level valve.
Flowentering port“A”is able to pass through the adjustable oriGce in the Kowdivider spool. The proportion of
the Kow split is determinedby the size of the adjustable oriGce. Part of the Kow is directedout Fport to the rod
endport of the bucket cylinder.The remaining Kowpasses through“B”port back to the control valve to tank.
The bucket cylinderwill retractwhenpressure at port F shifts theunload spool to allowKow from theheadend
of thebucket cylinder to Kow intoport E, across theunload spool andout Bport to tank.
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This Kowchart shows that theboomwill continue to lowerwhen thebucket cylinder is fully retracted if the
optional cartridge relief valve is installed.Oil exiting theboomcylinder headend that normally Kowsout port F
to thebucket cylinder is allowed toKow through the lower relief valve cartridge , out Bport to tank. (The relief
valve is set to openat apressure above thepressure required to curl thebucket andbelow thepressure that
canbegenerated from thebase endof theboomcylinder.Theboomcylinder base cangeneratepressure from
anexternal load and fromapercentageof themaster relief valve settingbasedon the cylinder ratio.)The
pressuredrop through the valve in thismodewill dependon the relief setting and thebucket load.The same
relief feature allows theoperator to curl thebucketwhile lowering theboomwithout stalling theboomcylinder.
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With thebucket spool shifted to the curl position, oil Kow is directed to the rodport of thebucket cylinder and
intoport F of the level valvewhere Kow is blockedby anunload spool and check valve. Exhaust oil from the
headendof thebucket cylinder is directedback to tank through thecontrol valvewhile Kow intoport E is
blockedbyanunload spool andcheckvalve.
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With thebucket spool shifted to thedump,oil Kow isdirected to theheadport of thebucket cylinder and into
port E of the level valvewhere Kow is blockedby anunload spool and check valve. Exhaust oil from the rod
endof thebucket cylinder is directedback to tank through thecontrol valvewhile Kow intoport F is blockedby
anunload spool and check valve.
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RaiseBoomwithSelf-Level

Deactivated
With the solenoidbypass valveplumbed
into theposition shown, theoperatorhas
theoptionofdeactivating theself level
raise function. With the solenoid valve
energizedexhaustoil fromthe rodendof
theboomcylinderentersportCof the level
valve, passes through the solenoid valve
andKows to tankoutportD. Thebucket
cylinderwill notmoveduring this opera-
tion. If the solenoid valve is not energized
then self leveling is restored.
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With the solenoidbypass valveplumbed into
theposition shown, theoperator has the
optionofdeactivating the self level lower
function. With the solenoid valve energized
exhaustoil fromtheheadendof theboom
cylinder enters port A of the level valve, passes
through the solenoidvalveandKows to tank
out port B. Thebucket cylinderwill notmove
during this operation. If the solenoid valve is
not energized then self leveling is restored.
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39055-FAZDualSelf-Level

FlowDividerWorksheet

RequiredData:
Boom Cylinder Bore Diameter .................................... = G
Boom Cylinder Rod Diameter ................................... = H
Boom Cylinder Self-Level Stroke ............................... = J
Bucket Cylinder Bore Diameter ................................... = K
Bucket Cylinder Rod Diameter .................................. = L

Bucket Cylinder Stroke
(Level Raised–Level Lowered) ................................. = M
Main Relief Valve Setting ........................................... = N

StandardBucketGeometry

Raise

% Flow at “E” Port =
VolumeBucket Cyl. (Head End)

Volume BoomCyl. (Rod End)

Volume Bucket Cyl. (Rod End)

VolumeBoomCyl. (HeadEnd)

(K2)(M)

(G2-H2)(J)
% Flow at “E” Port =

Lower

%Flow at“D” Port =

Lower - Relief Setting

Port“A” Relief Valve Setting (optional) = (N)(
G2

)G2-H2

(K2– L2)(M)

(G2)(J)
% Flow at “F” Port =

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products
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