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HYDRAULICS 

   Theory of Operation 

   Component Descriptions 

   Circuit Descriptions 

   Settings and Adjustments 

   Troubleshooting 

   Removal and Installation 
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Based on L-2350 machine
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COMPONENT DESCRIPTIONS 
  

   Hydraulic Tank 
   Pumps  
   Gearbox 
   Main Hoist and Bucket Control Valves [Husco] 
   Multi-Port Distribution Manifolds 
   Current Pilot System 
   Steering Main Valves 
   Motors 
   Driver Oil Filtration System 
   Oil Cooler Control Valves 
   Auxiliary Oil Cooler (Optional) Fan Speed Control 
   Cylinders 
   Warnings and Cautions 

GEN 2 
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HYDRAULIC TANK 

GEN 2 

Presenter
Presentation Notes
10 Micron Absolute return-side filtration

Capacity:
L-2350, L-1850, & L-1350 = 375 Gallons
L-950, L-1150, & D-950 = 260 Gallons

Filter has to have bottom cup installed

Oil filters from outside in

Air pressured for preventing dust ingression

No air no start required – oil level higher than pump inlet

Low air pressure: 
Run 10 minutes – 
<3 PSI for more than 5 seconds – yellow light
<3 PSI for more than 3 minutes – red light

Surge tank creates separation between oil level and relief cap.  To minimize “slobber”



│29 October 2013 │ Hydraulics 
TRAINING 

LeTourneau Training   

HYDRAULIC TANK 

GEN 2 

Presenter
Presentation Notes
10 Micron Absolute return-side filtration

Capacity:
L-2350, L-1850, & L-1350 = 375 Gallons
L-950, L-1150, & D-950 = 260 Gallons

Filter has to have bottom cup installed

Oil filters from outside in

Air pressured for preventing dust ingression

No air no start required – oil level higher than pump inlet

Low air pressure: 
Run 10 minutes – 
<3 PSI for more than 5 seconds – yellow light
<3 PSI for more than 3 minutes – red light

Surge tank creates separation between oil level and relief cap.  To minimize “slobber”
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TYPICAL GEARBOX 

GEN 2 

Presenter
Presentation Notes
1:1 ratio

Pumps turn at the same RPM as the engine

Pumps rotate different directions due to gear engagement

Has a dedicated circulation system

Check oil level with engine not running

Refer to fluid specification sheet for fluid type

Common rail feeds fluid to top of gears

Gearbox aligned with drive line.  See procedures
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GEARBOX 

1. Main Pump #A 
2. Main Pump #FHP 
3. Main Pump #B 
A.  Not present on L-950 

L-1150 

GEN 2 
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GEARBOX 
1. Level sight glass (one 

on each side) 
2. Steer Pump 
3. Accessory Pump 
4. Circulation Pump 
5. Tandem Blower/Fan 

Pump 
6. HPD Gearbox Lube 

Pump 
A.  This plate removed 

when optional 
auxiliary hydraulic oil 
cooler pump is 
installed here. 

L-1150 

GEN 2 
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GEARBOX ADAPTER 

1. Spacer O-ring 
2. Pump Adapter for Tandem Pump 
3. Pump Housing O-ring 
 

1 2 3 

GEN 2 

Presenter
Presentation Notes
Tandem pump boss is smaller than gearbox mount orifice.  There is an adapter used to reduce opening size.

There is an O-ring installed behind the adapter sleeve to keep the pump from being pushed in too far.  Prevents weeping.  SIL # 389.01
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GEARBOX MONITORING 
1) Pump Drive Transmission 
2) Driveshaft 
3) Sight glass 
4) Breather 
5) Filter 
6) Drain Plug 
7) Oil Cooler Control Valve 
8) Oil Cooler 
9) Strainer 
 

GEN 2 

Presenter
Presentation Notes
Closed loop system / dedicated
No hydraulic oil
Cooler located on radiator
Use 200 PSI relief valve
Cannot change cartridge with 100 PSI (old one
Must change block
Any pressure is vented through the breather
Hydraulic pump shaft seal leaks will exit through the breather
Overfill Problem Checks
Disconnect hose from bottom of gearbox
Pressurize Hydraulic tank
If oil comes from bottom of gear box = pump shaft seal leak
If oil comes from hose = gear box lube pump shaft seal
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PUMP ARRANGEMENT  L-950 
1. Accessory 
2. Steering 
3. Hydraulic pump 

gearbox 
4. Drive shaft 

powered from 
generator 

5. Bucket and hoist 

6. Hoist 
7. Engine fan and 

blower circuit 
8. Hydraulic oil 

cooling circuit 
9. Gearbox lube 
A.     To front of loader 
 

GEN 2 

Presenter
Presentation Notes

If Aux oil cooler is installed it’s pump is tandem with the accessory pump.
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PUMP ARRANGEMENT  L-1150 
1. Drive shaft powered 

from generator 
2. Bucket hoist pump A 
3. Bucket hoist pump B 
4. Fast hoist pump 

 
A.     To front of loader 

 

GEN 2 
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PUMP ARRANGEMENT  L-1350 
1. Main pump B 
2. Hydraulic oil 

cooling circuit 
3. Fast hoist 
4. Gearbox lube 
5. Accessory Pump 
6. Main pump A 
7. Hydraulic pump 

gearbox 
8. Air compressor 

9. Cover plate 
10. Drive from shaft – 

powered from 
generator 

11. Steering 
12. Engine fan / 

blower 
A.  To front of loader 

GEN 2 
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PUMP ARRANGEMENT L-1850 
1. Main pump B 
2. Hydraulic oil 

cooling circuit 
3. Fast hoist 
4. Gearbox lube 
5. Accessory Pump 
6. Main pump A 
7. Hydraulic pump 

gearbox 
8. Air compressor 

9. Main pump C 
10. Drive from shaft – 

powered from 
generator 

11. Steering 
12. Engine fan / 

blower 
A.  To front of loader 

GEN 2 

Presenter
Presentation Notes

If Aux oil cooler is installed it’s pump is tandem with the hyd oil cooling circulation pump.
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PUMP ARRANGEMENT L-2350 
1. Main pump B 
2. Hydraulic oil cooling 

circuit 
3. Fast hoist 
4. Gearbox lube 
5. Accessory Pump 
6. Main pump A 
7. Hydraulic pump 

gearbox 

8. Air compressor 
9. Main pump C 
10. Drive from shaft – 

powered from 
generator 

11. Steering 
12. Engine fan / blower 
A.  To front of loader 

GEN 2 
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TANDEM PUMP 

Stand-by 
[Flow] 
Compensator 

Compensator 
Stand-by 
[Flow] 

GEN 2 

Presenter
Presentation Notes
The load sense port is typically marked with an X and is nearest to the stand-by

Metric flange bolts

Do not touch factory set Q-min Q-max

Two different types of compensator operations DRG & DRS
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HOIST/BUCKET PUMP 

GEN 2 

Presenter
Presentation Notes
DRG compensators create internally the Load Sense Flow
Load Sense line is plugged but may be connected to a transducer.
Identify components of the rotating group
The colors between the compensator and rotating group correspond
Pump Diagram:
Swash plate
Q-Max
Q-Min
Bias Piston
De-Stroke Piston
Rotating Group
There is a charge pump “lift pump”
Typical case drain is a gallon a minute except the main pumps hoist and bucket where case drain is 12-15 gallons a minute.
Flow x PSI / 1714 = HP
Header Schematic:
Re-identify components per cutaway
Since Load Sense is plugged “Stand By” spool is locked
Red Lines are same pump pressure
When compensator setting is reached.  The compensator spool moves to left and corrects red to yellow and is sent to de-stroke spool.
Bias and de-stroke piston have different surface area.  Same pressures will cause de-stroke to move out.
De-stroke never should go to 0 flow.  Q-Min
Lubrication and cooling requirements
Flow is determined by speed.
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BLOWER/FAN PUMP 

GEN 2 

Presenter
Presentation Notes
DRG compensators create internally the Load Sense Flow

Remote relief is set lower than compensator

3200 RPM at approximately 4000 PSI (R Relief)
3400 RPM at approximately 5000 PSI (Pump Com)
Solenoid off-low on high
Refer to data sheet
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GEN 2 

STEERING PUMP 

Presenter
Presentation Notes
The DRS control, the Load Sense is created externally

Load Sense is feedback =PVG32
Senses cylinder pressure

Load Sense = 0 (tank) when not steering

Pump  = Load Sense + Stand-by
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L-1350/L-1850/L-2350 HOIST AND 
BUCKET CONTROL VALVES (HUSCO) 

1 2 3 

GEN 2 

Presenter
Presentation Notes
Small = inlet – (supply)
Large = outlet – (return)

1st section from inlet is bucket

2nd is hoist

Ventable relief = identifies bucket rod 

Open center valves

1-Hoist & Bucket, 
2-Hoist & Bucket, 
3-Hoist only (Hoist Raise Only) 
Increase speed
Allow hoist while operating bucket
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L-950/L-1150 HOIST AND BUCKET 
CONTROL VALVES (HUSCO) 

GEN 2 

Presenter
Presentation Notes
Small = inlet – (supply)
Large = outlet – (return)

1st section from inlet is bucket

2nd is hoist

Ventable relief = identifies bucket rod 

Open center valves

1-Hoist & Bucket, 
2-Hoist & Bucket, 
3-Hoist only (Hoist Raise Only) 
Increase speed
Allow hoist while operating bucket
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MAIN HOIST AND BUCKET CONTROL 
VALVES (HUSCO) 

Dual Spool 
Single Spool 

GEN 2 
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DUAL SPOOL VALVE (HUSCO) 

Dual Spool 

HRBB

2000
PSI

2000
PSI

3700
PSI

3700
PSI

3700
PSI

M1

F

PD

H

BD

RB

BR HB

P

BB BR HR HB 

GEN 2 

Presenter
Presentation Notes
Anti-void is part of circuit “port” relief
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DUAL SPOOL HUSCO VALVE 

1. End Cap 
2. Centering Spring 
3. Bucket Spool 
4. Hoist Spool 
5. Load Check Valve 
6. Anti-Rotation Pin 
7. Main Relief 
8. Bucket Relief 
9. Bucket Relief – Vented 
10. Hoist Rod Relief 
11. Hoist Base Relief 
12. Inlet 
13. Return 
14. Bucket Base 
15. Bucket Rod 
16. Hoist Rod 
17. Hoist Base 
18. Float Spring 

GEN 2 

Presenter
Presentation Notes
Item #6 – now uses 4.  Increases contact are x4 to prevent grooving in cap.

Both caps must be removed to remove spool

Spools are not interchangeable
Bucket – 3 – Neutral, roll, and dump – Has 2 centering springs
Hoist – 4 – Neutral, Raise, Power Down, and Float – Has 2 centering springs – 1 float
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SINGLE SPOOL HUSCO VALVE 

Single Spool 

Plug 

Load-check Valve 

HR HB 
 

Port relief (1150) 

Port relief (1150) 

GEN 2 

Presenter
Presentation Notes
L-1150 has relief in HR port to give flow capacity for Hoist Lower circuit. Other models already have two HR reliefs or less flow (950) so the HR port of the single spool HUSCO is plugged.
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SINGLE SPOOL HUSCO VALVE 

1. End Cap 
2. Centering 

Spring 
3. Hoist Spool 
4. Float Spring    

[L-950 & L-
1150] 

5. Anti-Rotation 
Pin 

6. Main Relief 
7. Plug [Circuit 

Relief] 
8. Load Check 

Valve 
9. Inlet 
10. Return 
11. Hoist Base 
12. Hoist Rod 

GEN 2 

Presenter
Presentation Notes
 L-1350, 1850, 2350

 L-950 and 1150 uses port relief

 Float spring not used on L-1350, 1850 and 2350
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BUCKET NEUTRAL 

GEN 2 
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BUCKET ROLLBACK 

GEN 2 
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BUCKET DUMP 

GEN 2 
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HOIST NEUTRAL 

GEN 2 
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HOIST UP 

GEN 2 
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POWER DOWN 

GEN 2 
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FLOAT (RETURN TO DIG) 

GEN 2 
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FLOAT VALVES 

GEN 2 

Presenter
Presentation Notes
SIL 307 – LeTrak KB Article 393

Create symptoms similar to bypassing cylinder
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MULTI-PORT DISTRIBUTION MANIFOLDS 
L-950 

GEN 2 

Presenter
Presentation Notes

Plugs in Top & Bottom of front manifold

Ensure proper hose length for articulation hoses
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MULTI-PORT DISTRIBUTION MANIFOLDS 
L-1150 

GEN 2 

Presenter
Presentation Notes

Plugs in Top & Bottom of front manifold

Ensure proper hose length for articulation hoses
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MULTI-PORT DISTRIBUTION MANIFOLDS 
L-1350/L-1850 

GEN 2 

Presenter
Presentation Notes

Plugs in Top & Bottom of front manifold

Ensure proper hose length for articulation hoses
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MULTI-PORT DISTRIBUTION MANIFOLDS 
L-2350 

GEN 2 

Presenter
Presentation Notes

Plugs in Top & Bottom of front manifold

Ensure proper hose length for articulation hoses
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MANUAL BLEED VALVES 

GEN 2 

Presenter
Presentation Notes
Ports for Husco valves
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CURRENT PILOT SYSTEM 

1. PILOT PRESSURE TRANSDUCER 
2. PILOT VALVE ASSEMBLY 
3. FIVE 5 PORT MANIFOLD (LOW TURBULENCE) 
4. BREAKOUT BOXES TURCK 
5. PRESSURE TRANSMITTER 5000 psi (345 bar) LOAD 

WEIGH 
6. AUTO LUBE FLOW CONTROL 2.5 gpm (9.46 lpm) 
7. PLANETARY DRIVE FILTRATION FLOW CONTROL 

2.5 gpm (9.46 lpn) 
 

 
8. FIVE 5 PORT MANIFOLD (SUPPLY) 
9. PILOT SUPPLY FLOW CONTROL 2.5 gpm (9.46 lpm) 
10. SOLENOID VALVE ASSEMBLY FLOAT (SOL. FD) 
11. FIVE 5 PORT MANIFOLD (RETURN) 
12. RELIEF VALVE SECONDARY DUMP 
13. SOLENOID VALVE ASSEMBLY SECONDARY DUMP 

(SOL. SD) 
14. RELIEF VALVE PILOT PRESSURE 
15. FRONT DRIVER SEQUENCE VALVE 

GEN 2 

Presenter
Presentation Notes

  DB: Dump Bucket
  formerly BR: Bucket Rod
  HD: Hoist Down
Formerly HR: Hoist Rod
  RB: Roll Back
Formerly BB: Bucket Base
  HU: Hoist Up
Formerly HB: Hoist Base

Green – Low turbulence vent for pilot pressure
Orange – Low turbulence vent for secondary dump relief valve
Red – Float valve supply
Gray – Pilot supply relief return
Yellow – Low turbulence pilot solenoid returns
Purple – Pilot pressure supply
Blue – Low turbulence vent for driver filtration sequence valve
Dark Green – Electrical goes to pilot supply transducer
Orange – Electrical is Greatest Pilot Supply transducer
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STEERING MAIN VALVES 

GEN 2 
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PVG 32 

LINCS Electrical Connection 
[DIN] 

Error LED 

Manual Actuator 

GEN 2 
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COIL COMPONENTS 

GEN 2 
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PVG COMPONENTS 

P 

LS 

GEN 2 
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OFF/NEUTRAL 

GEN 2 

Poppet valves 
vent both sides 
of spool to tank. 

 
Remove 

connector to 
manually move 
the spool with a 
9mm wrench. 
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ON/NEUTRAL 

Signal from 
Interface Card 
¼ -----½----- ¾ 
R        N        L     

GEN 2 
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COMMANDED 

Supply 
¼ -----½----- ¾ 
R         N        L     

GEN 2 
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FAULT MONITORING 

Input signal 
monitoring 

The input voltage is continuous monitored. The 
acceptable signal range is between 15% and 85% of 
the supply voltage. If Signal voltage goes outside of 
this range, the system will switch into an error state. 

Transducer 
supervision 

If one of the wires to the LVDT sensor, or inside the 
sensor, is broken or shorted, the system will switch 
ínto an error state.  

Supervision of 
the closed loop 

The spool position must always correspond to the 
position requested by the input signal. If the spool is 
15% farther from neutral (providing more flow) than 
requested, the system detects an error and will switch 
into an error state. 

GEN 2 
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STEERING FLOW AMPLIFIER 

Amplification Ratio: 10:1 

1 

2 

GEN 2 

Presenter
Presentation Notes
Shock/Suction Valve (2)
Main Relief – Bottomed out
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STEERING MAIN RELIEF 
 Main relief bottomed out 

 L-950 / L-1150 uses vane pump and remote relief 

 L-1350, L-1850, L-2350 pump compensator 

1. Adjustment screw 

2. Lock nut 

3. Dust cap 

GEN 2 

Presenter
Presentation Notes
SIL 441
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STEERING JUNCTION BOX AND STEERING 
INTERFACE CARD 

GEN 2 

Presenter
Presentation Notes
  GEN 2 provides for Aux Steer test button in LINCS menu structure.
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AUXILIARY STEERING (PISTON PUMP) 

GEN 2 
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 AUXILIARY STEERING (VANE PUMP) 
L-950 & L-1150 

GEN 2 
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AUXILIARY STEERING 

GEN 2 
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ENGINE FAN MOTOR 

GEN 2 

Presenter
Presentation Notes
Speed sensor monitors speed – not used for speed control (pid) loop
QD on inlet side 
Case drain on top of motor
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BLOWER MOTOR 

1. Oil Reservoir for 
Load Adapter 

2. Supply Inlet 
3. 100 PSI Check 

Valve 
4. To Tank 

GEN 2 

Presenter
Presentation Notes
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BLOWER/FAN REMOTE RELIEF 

Component Descriptions 

Auxiliary 
Steering 

Radiator Remote 
Relief Blower Motor 

Relief 

Oil Bypass Auxiliary Oil 
Cooler Radiator Fan Proportional 

Blower 

GEN 2 

Presenter
Presentation Notes
Quick disconnects should be removed
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CLICK HERE 
Vent Speed Demonstration –  
View a demonstration of the  

superior venting capability  
of the SL-V  

CLICK HERE  
Cutaway Animation –  
View the internal features of  
the SL-V injector 

AUTO LUBE 

GEN 2 

Presenter
Presentation Notes
Open up in internet explorer.
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AUTO LUBE 

GEN 2 

Presenter
Presentation Notes

Grease pump crank case is filled with engine oil.  Uses follower plate.
Autolube cycle 150 sec
Pump to time > 90 sec to 150 sec
Grease pressure > 2500 psi & < 4000 psi
Hyd pressure 350 psi pre-set non adjustable
Pumping speed not adjustable
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AUTO LUBE 

GEN 2 

Presenter
Presentation Notes
SL-V Injector Operation
Stage 1
The injector starts in its normal or rest position. Incoming lubricant is directed through the slide valve to both sides of the piston. The pressure of the incoming lubricant acting on both sides of the piston causes the piston to move downward against the shoulder and fills the measuring chamber. The indicator stem is fully retracted away from the stop of the adjusting screw.
Stage 2
Further increase in pressure causes the slide valve to move against the force of the springs. As the slide valve moves, it closes passage 1 and opens passage 2 to the outlet port. The pressure of the incoming lubricant is now acting only upon the bottom of the piston. The incoming lubricant displaces the piston which forces the lubricant in the measuring chamber to be dispensed through passage 2, through the slide valve and through the outlet port to the lube point.
Stage 3
The piston will dispense lubricant until the indicator stem hits the stop of the adjusting screw. The volume of lubricant dispensed can be adjusted by limiting the travel of the piston. The piston and slide valve remain in this position until the lubricant pressure in the supply line is vented.
Stage 4
As the pressure in the supply line vents to 1000 psig [69 bar], the slide valve moves downward and closes passage 2 and opens passage 1. The lubricant pressure in the supply line is now acting upon both sides of the piston causing it to move downward. As the piston moves downward, a volume of lubricant flows from the underside of the piston, past the slide valve, through passage 1 and to the upper side of the piston. Since the volume on top of the piston is greater than the volume under the piston, an additional volume of lubricant flows from the supply line to the upper side of the piston. This volume of lubricant leaving the supply line causes the pressure to drop
very quickly. The piston may or may not fully return to the shoulder, depending upon the volume of lubricant in the supply line. The injector is now ready for the next cycle.
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ACCESSORY/GEARBOX LUBE PUMP 

1. Accessory Pump 
2. Gearbox Lube 

Pump 

2 

1 

GEN 2 

Presenter
Presentation Notes
Gear box lube pump has two separate part number depending on shaft seal and rotation
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DRIVER FILTRATION 

 57” Driver 
 25 gallons each 
 Continuous Filtration 
 Filtered at 10 micron absolute 

GEN 2 
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DRIVER FILTRATION 

1. Strainer  
 (x4, 1 ea driver) 
2.  Cannister Filter 
 (x4, 1 ea driver) 
3. Pump/Motor 
 (x2, 1 ea 

front/rear) 
4. Rear Frame 
 (picture 

reference only) 
 

GEN 2 

Presenter
Presentation Notes
 Orifice is removed and has been replaced by 2.5 GPM flow control
 10 micron filter
 ½ Gallon a min. flow switch
 L-1350/1850/2350 sequence valves has been added to hydraulic supply line to cut off flow.
 Setting 2200 psi
 Accessory pump goes below 2500 psi sequence valve shuts off flow to front & rear driver filtration motors.
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DRIVER FILTRATION 

GEN 2 

Presenter
Presentation Notes
Subject to change in chart located in LeTrak.
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AUXILIARY OIL COOLER  
(L-1350, L-1850 & L-2350) 

GEN 2 

Presenter
Presentation Notes

 2 speed – On or off
 Return from fan, blower & aux cooler motor goes through aux oil cooler core
Default is high oil cooler fan speed
150 degree – high speed
SOL AF
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AUXILIARY OIL COOLER (L-950 & L-1150) 

GEN 2 

Presenter
Presentation Notes

 Vain pump – relief controls speed
 SOL AF
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OIL COOLER CONTROL VALVE 

GEN 2 

Presenter
Presentation Notes
Oil cooler control valve prevents spikes from damaging the oil cooler

Oil cooler bypass SOL 140⁰ Fahrenheit
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CYLINDERS 

GEN 2 
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HYDRAULIC GRAPHIC SYMBOLS 
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CURRENT PILOT CIRCUIT (L-950 & L-1150) 

1) Orifice 
2) Check Valves 
3) To Hyd Tank 
4) Pilot Pressure Transducer 
5) Supply from Accessory Pump 
6) To Auto Lube 
7) Hoist Base Transducer 
8) Return from Auto Lube 
9) To Hyd Tank 
10)Low Back Pressure 
11)Pilot Supply Transducer 

GEN 2 

Presenter
Presentation Notes
Red block with four handles is a bleed down

DB: Dump Bucket
  formerly BR: Bucket Rod
  HD: Hoist Down
Formerly HR: Hoist Rod
  RB: Roll Back
Formerly BB: Bucket Base
  HU: Hoist Up
Formerly HB: Hoist Base
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1) Pilot Supply Transducer 
2) Low Back Pressure 
3) To Hyd Tank 
4) Return from Front Driver Filtration 
5) Return from Auto Lube 
6) Hoist Base Transducer 
7) To Auto Lube 
8) To Front Driver Filtration 
9) Supply From Accessory Pump 
10)Pilot Pressure Transducer 
11)To Float Valves 
12)To Hyd Tank 
13)Check Valve 
14)Orifice 
 

CURRENT PILOT CIRCUIT  
 (L-1350, L-1850, L-2350) 

 

GEN 2 

Presenter
Presentation Notes

Red block with four handles is a bleed down

DB: Dump Bucket
  formerly BR: Bucket Rod
  HD: Hoist Down
Formerly HR: Hoist Rod
  RB: Roll Back
Formerly BB: Bucket Base
  HU: Hoist Up
Formerly HB: Hoist Base
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HYDRAULIC FUNCTIONS 

L-1150 L-1350 L-1850 L-2350 
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HYDRAULIC SCHEMATICS 

L-1150 L-1350 L-1850 L-2350 
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SETTINGS AND ADJUSTMENTS 

50 Series Setting and 
Adjustment Specifications 

GEN 2 



│2 September 2014 │ Hydraulics 
TRAINING 

TROUBLESHOOTING 
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REMOVAL AND INSTALLATION 
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