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16. Implement lift system 

16.1 3-point linkage system introduction 

TREJA0110439701 

Fig. 1 

The 3-point linkage system operates from the same hydraulic flow as the steering and implement systems. 

The control va lve for the 3-point linkage is in the implement valve bank. The control valve cont rols hydraulic 
f low to the lift cylinders. 

The 3-point linkage system: 

• Variable displacement piston pump 
• Steering/priority valve 
• 3-point linkage cont rol valve 
• Hydraulic oil reservoir 
• Lift cylinders 
• Electrical controls 

The tractor management center (TMC) lets the operator change the following parameters: 

• Raise limit 
• Raise rate 
• Lower rate 
• Slip sensitivity 
• Draft sensit ivity 

Remote couplers are used w ith the 3-point linkage configuration. The cont rol valves are mounted in front of 
the 3-point linkage. 

The 3-point linkage has a lift capacity of 8845 kg (19500 lb). 
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76. Implement lift system 

16.1.1 3-point linkage components 

Fig. 2 

1 Lift cylinder 
2 Lift arms 
3 Lift links 
4 Quick hitch 
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5 Draft arms 
6 Rocks haft 

16.1.2 3-point linkage system 

I 

LJ 

Fig. 3 

1 Raise/work switch 
2 Roading lockout switch 
3 One-Touch switch 
4 3-point linkage control lever 
5 Armrest module 
6 Tractor management center (TMC) 
7 Transmission module 
8 Drive train CAN bus 
9 Raise/lower switch 
10 Position sensor (lift) 
11 Auxiliary CAN bus 
12 Steering/priority valve 
13 Hydraulic oil reservoir 
14 Hydraulic pump 
15 Control valve bank 
16 3-point linkage solenoids 
17 3-point linkage lift cylinders 
18 Accumulator 
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76. Implement lift system 

16.2 Position of hydraulic components 

16.2.1 Hydraulic oil reservoir 

The oil reservoir (1) is located on the left side of 
the front section of the machine. The oil rese rvoir 
holds filtered oil for the hydraulic pump for steering 
and implement hydraulic system. 

The hydraulic oil reservoir is shared by the 
following systems: 

• Implement hydraulic system 
• Steering hydraulic system 
• Trailer brake hydraulic system 

The oil reservoir consists of the following 
components: 

• Filler cap 
• Breather 
• Level switch 
• Magnets 
• Strainer 
• Drain plugs 
• Reservoir 
• Sensor 

The reservoir has two sections. The front is filtered 
and the rear is not f iltered. The oil circulates 
through the oil cooler and the oi l fi lter by the 
implement charge gear pump. The hydraulic oil is 
pulled from the not fi ltered side by the implement 
charge pump. The hydraulic oil returns to the 
filtered side for use by the implement piston 
pump. 

The hydraulic oil reservoir provides system oil for 
steering, implement and trailer brake hydraulic 
systems on the machine. 

16-6 
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Fig. 5 
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16.2.2 Breather 

The breather (1) is located in the top of the 
hydraulic oil reservoir. 

The breather lets air move in and out of the 
hydraulic oil reservoir. 

The breather w ill filter particles larger than 2 
microns. 

16.2.3 Magnets 

Two magnets (1 )are located near the drain plugs in 
the hydraulic oil reservoir with one magnet in each 
section. 

The magnets will collect small metallic debris in 
the hydraulic oil. 

NOTE: 
The image is a cut away view of the reservoir. 

16.2.4 Oil drain plugs 

The hydraulic oil is drained from the reservoir by 
removing the drain plugs (1 ). 

The drain plugs are located in the bottom of the 
reservoir. The front drain plug will drain the filtered 
section, and the rear drain plug will drain the 
unfiltered section. 

See the information for changing the hydraulic oil. 
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76. Implement lift system 

16.2.5 Oil level switch 

The oil level switch (1) is mounted in the top of the 
reservoir and sends a signal to the tractor 
management center to notify the machine 
operator if the oil level drops too low . 

NOTE: 
The image is a cut away view of the reservoir. 

If the alarm sounds, there is a small amount of oil 
in the oil reservoir. This switch protects the 
hydraulic pump if there is a loss of oil, by notifying 
the operator. 

16.2.6 Oil temperature sensor 

The oil temperature sensor (1) is located in the 
filtered section of the oil reservoir. 

The sensor sends a signal to the tractor 
management center showing the oil temperature 
to the operator. 

16.2.7 Sight gauge 

( 1) 

The sight gauge is located at the rear of the 
reservoir. 

NOTE: 
If operating the machine on a steep slope, the 
hydraulic oil level must be maintained at the FULL 
mark. 
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Fig. 9 

Fig. 10 

Fig. 11 
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16.2.8 Suction screen (charge pump) 

The 20.7 kPa (3 psi} bypass valve (1) is located at 
the end of the suction screen (2). If oil is cold 
during the initial starting, unfilt ered oil is allowed to 
bypass the suction screen. 

16.2.9 Suction screen (implement pump) 

The suction screen (1) for the implement charge 
pump is located in the rear section of the hydraulic 
oil reservoir. 

The suction screen w ill f ilter particles larger than 
200 microns. The suction screen f ilters all the oil 
before the oil is routed to the inlet of the charge 
pump. 
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Fig. 14 
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76. Implement lift system 

16.2.10 Implement hydraulic pump 

TREJA01103n401 

Fig. 15 

The implement hydrau lic pump (1) is located on the left-hand side of the machine, mounted to the rear of 
the transmission. 

The standard implement hydraulic pump is 63 cm3 (3.8 in3} and can of produce a maximum flow of 165 
liters/min (43.5 gal/min}. 

A 85 cm3 (5.2 in3) implement hydraulic pump is standard on special application machines. The pump is also 
available as an option on agricultural machines. The flow rate of the implement hydraulic pump is 223 
liters/min (59 gal/min). 

The implement hydraulic pump is a variable displacement axial piston pump. The pump has load sens ing 
and pressure compensation. The pump delivers a maximum output pressure of 200 to 206 bar (2900 to 
2988 psi). 

The hydraulic pump supplies oil to the following components: 

• Steering 
• Hydraulic control valves 
• Hydraulic power beyond (if equipped) 
• Hydraulic trailer brakes system (if equipped) 

The compensator valve (1) is fastened to the side 
of the hydraulic pump. 

The compensator controls the pump output flow in 
response to the fo llowing systems: 

• Load sensing signal (2) 
• Implement valve reference signal (3) 

The compensator valve also acts as a backup for 
limiting maximum system pressure. 

16-10 

Fig. 16 
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16. Implement lift system 

16.2.11 Steering - priority valve 

Fig. 17 

The steering/priority valve is both a steering and a priority va lve built into one unit. The hydraulic flow enters 
the pressure port at the priority valve portion of the unit. The priority valve directs the flow between the 
steering and implement circuits. The valve receives a pilot signal from the steering motor, if the flow is 
requ ired to direct vehicle motion. If there is no signal from t he pilot line, the flow is directed out the excess 
flow port. The hydraulic oil then is di rected to the implement system. If there is a signal from the pilot line, 
the flow cont inues to the steering valve portion of the unit. 

The steering port ion of the valve routes the flow from the steering motor to the appropriate steering 
cylinder. The pilot signal from the incoming hydraulic flow, shuttles the valve to direct the remaining flow 
toward the steering cylinders. In the electronically enhanced units, the electrical signals operate the 
solenoids that assist hydraulics in the shuttling spool valve. This directs the flow to the appropriate steering 
cylinder. 

16.2.12 3-point linkage control valve 

Fig. 19 

The location of the 3-point linkage control valve (1) is at the rear of the machine. 

Implement valves (2). 

TRF JA0110317001 

The 3-point linkage control valve controls the flow of hydraulic oil to the 3-point linkage lift cylinders. 
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76. Implement lift system 

16.2.13 3-point linkage accumulator 

Fig. 20 

The accumulator locat ion (1) for t he hydraulic system of the 3-point linkage. 

The accumulator reduces shock loads in the hydraulic system that can occur when roading heavy 
implements. 

16.2.14 Lift cylinders 

The 3-point linkage lift cylinders supply the lifting for the full 3-point linkage. 

Fig. 21 

The rod end of the 3-point linkage lift cylinders (1} fastens to the lift arms. The piston end of the cylinders 
fastens to the 3-point linkage frame. The 3-point linkage lift cylinders raises the 3-point linkage. 

Behind the fastening points the lift capacity of the 3-point linkage lift cylinders 8845 kg (19500 lb) 
measured at 610 mm (24 in) . 
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16.3 3-point linkage control valve 

The 3-point linkage control valve (1) is at the rear of 
the machine. The 3-point linkage control valve is at 
the bottom of the hydraulic control valve bank. The 
3-point linkage control valve sends and receives 
hydraulic oil to the 3-point linkage lift cylinders. 

The 3-point linkage control valve has the fo llow ing 
positions: 

• Hold 
• Raise 
• Lower 

The 3-point linkage control valve works in parallel 
w ith the remaining valves in the hydraulic control 
valve bank. 

Fig. 22 

The main components in the 3-point linkage control valve 

Callout Description 

Valve body 

2 Main spool 

3 Solenoid A 

4 Solenoid B 

5 Poppet valve 

6 Compensator 

7 Hitch relief valve 
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76. Implement lift system 

16.3.1 Hitch control valve in the hold position 

0 

Fig. 24 

Callout Description 

1 Pressure 

2 Return 

3 Sump 

4 Pilot 

5 Pump pressure 

6 Compensated pressure 
- -

7 Hitch relief valve 

8 Solenoid A 

9 Solenoid B 

10 Main spool valve 

11 Poppet va Ive 

12 Re lease valve 

A Work port 

B Return port 

The conditions for the hitch control va lve to be in t he hold position are: 

• Hitch valve in the neutral position 
• Both solenoids off 
• M ain spool is centered 

• Pump pressure is blocked 

16-14 
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No hydraulic will flow to the hitch lift cylinders and the return routing is blocked. 

16.3.2 Hitch control valve lower position 

Fig. 25 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

A 

B 

Callout 

Pressure 

Return 

Sump 

Pilot 

Pump pressure 

Compensated pressure 

Hitch relief va lve 

Solenoid A 

Solenoid B 

Main spool valve 

Poppet valve 

Release va lve 

Control pressure 

Load sense pressure 

Work port 

Return port 

Description 

16. Implement lift system 

TREJA0110138601 

~ 

When the hitch is in the lower position, solenoid B (9)Iets the control pressure sh ift the main spool va lve 
(10)to the right. When the main spool valve is to the right, the pilot pressure moves the release va lve (12). 
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76. Implement lift system 

The release valve moves the poppet valve (11 )off the seat to re lease the pressure in work port (A) . The 
re leased pressure flows to the return port and then to the reservoir. 

16.3.3 Hitch control valve raise position 

TREJA0110138701 

Fig. 26 

Callout Description 

Pressure 

2 Return 

3 Sump 

4 Pilot 

5 Pump Pressure 

6 Compensated Pressure 

7 Hitch relief valve 

8 Solenoid A 

9 Solenoid B 

10 Main spool valve 

11 Poppet valve 

12 Release valve 

13 Control Pressure 

14 Load sense pressure 

A Work port 

B Return port 

When the hitch valve is in the raise position, the solenoid A (8) is activated. The solenoid lets the control 
pressure shift the main spool (10)to the left. When the main spool valve is shifted left , the pump pressure 
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16. Implement lift system 

presses the poppet valve (11 )off the seat. This lets the hydraulic flow to the work port (A) . The hitch return 
oil flows to the tank . 

16.3.4 Manual lowering 

If the engine does not operate, the relief va lve (1) 
can manually lower the 3-point linkage. 

The following procedure w ill actuate the re lief 
valve, permitting the oil to return to the common 
sump: 

1. Remove the protective cap from the relief 
valve. 

A WARNING: 
Movement of the 3-point linkage 
and the implements can cause 
personal injury. Before operating 
the 3-point linkage, make sure no 
one is in the area of the implement 
or the 3-point linkage. 

2. Insert the applicable hex w rench into the relief 
valve. 

3. Turn the hex wrench clockw ise in small 
increments until the 3-point linkage begins to 
lower. 

4. When the 3-point linkage is lowered 
completely, return the relief to the original 
setting. 

5. Replace the protective cover. 

16.3.5 3-point linkage accumulator 

The accumulator (1 )is at the -hand side of the 
hydraulic control valve bank. The accumulator 
dampens shock load in the 3-point linkage system 
under heavy loads. 

The accumulator lets the lift cylinders (2) retract to 
dampen the shock load. Shock loads that cannot 
be dampened by the accumulator w ill cause the 
relief valve open. 

The accumulator and the relief valve give 
protection to the following items: 

• 3-point linkage hydraulic system 
• 3-point linkage components 
• Differential housing 
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Fig. 28 
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76. Implement lift system 

16.4 Position of electical components 

16.4.1 Transmission module 

The t ransmission module (1) is located in the floor 
of the cab. The transmission module 
communicates with the armrest module, the dash 
cluster, and the Tractor Management Center (TMC) 
through the controller area network {CAN) BUS 
network. 

The transmission module controls the following 
components: 

• Transmission 
• Steering 
• Parking brake 
• Power take off (PTO} 

16.4.2 Armrest module 

The armrest module (1) is located in the console 
below the armrest. The switches and levers 
located in the console communicate directly to the 
armrest module. The armrest module then 
communicates to the transmission module, the 
dash cluster, and the Tractor Management Center 
{TMC) using the powertrain controller area 
network (CAN} BUS network. 

16.4.3 Tractor management center 

The tractor management center (TMC) (1} is on the 
console in front of the hydraulic control levers. 

The TMC lets the operator adjust the following 
operations for the 3-point linkage system: 

• Raising speed 
• Lowering speed 
• Maximum height 
• Draft control 
• Slip control 

See the operator's manual for a deta iled 
description of the TMC screens for the 3-point 
linkage system. 
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Fig. 29 

0 

Fig. 30 

Fig. 31 

TREJA0110250701 

Articulated Tractor 
79036231H 



16.4.4 CAN data link 

There are three controller area network (CAN) 
busses in the machine. The connectors to these 
busses are: 
1 Powertrain bus 
2 Auxil iary bus 
3 ISO bus 

The CAN data link is located in the w ire harness. 
The connectors for the CAN data link are located in 
the cab wall on the right-hand side of the seat. The 
CAN data link communicates with the following 
components: 

• Armrest module 
• Transmission module 
• Display module for the Tractor Management 

Center (TMC) 
• Dash panel cluster 
• Other electronic components 

16.4.5 Roading lockout switch 

The lockout switch has the following positions: 

• (1) Lock position 
• (2) Unlock position 

The roading lockout switch is for w hen the 
machine is on the road. 

The switch signals the armrest module that the 
operator wants to disable the following features: 

• Hydraulic control valves 
• Decelerator pedal 
• Auto guidance 
• Hitch 
• Steerable hitch 

When the switch is in the lock position, the 
module puts all the implement functions in the 
hold mode. The implements get put in the hold 
mode unless on of the following modes is being 
performed: 

• Float - When the switch is in the lock position 
and a hydraulic lever is in the float mode, the 
module remains in float mode. When the 
hydraulic lever is moved out of float mode, the 
module will put the implement funct ion in hold 
mode. 
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76. Implement lift system 

• Detent - When the switch is in the lock posit ion and a hydraulic lever is in detent mode, then the 
module remains in detent mode. When the hydraulic lever is: 
- Moved out of the hold position 
- The t ime has expired in detent mode 

the modu le puts the implement in hold mode. 

16.4.6 Headland management switch 

The headland management switch is on the shift 
handle. The headland management switch lets 
multiple operations to be performed wi th a single 
instruction. 

The headland management switch has two modes 
of operation: 

• Shift mode 
• One-Touch mode. 

Shift mode 

Fig. 34 

Shif t mode is only active if there are no One-Touch actions that are programmed. Shift mode lets the 
transmission to automatically shift a programmed number of gears. 

Shift mode w ill be disabled when the One-Touch mode is active. To act ivate the sh ift mode after using the 
one-touch, it is necessary to clear the One-Touch. 

One-Touch mode 

One-Touch mode w ill record a sequence of operat ions for: 

• Raise sequence 
• Work sequence 

At t he end of the first pass through the f ield, the operator enables the record mode. One-Touch mode w ill 
store the operations being performed. The One-Touch mode also stores the time of each operation. 

The recorded sequence of operations can be performed by pressing the One-Touch button. 

The following operations can be recorded and performed in One-Touch mode: 

• Transmission upshift 
• Transmission downshift 
• Engine speed RPM increase or decrease 
• Hydraulic control extend detent 
• Hydraulic cont rol retract detent 
• Hydraulic control float 
• PTO on/off control 
• Area articulation in performance monitor on/off control 

The power management mode disengages when the One-Touch is active. 
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16. Implement lift system 

16.4. 7 3-point linkage lever position sensor 

APEJA0110290601 

Fig. 35 

The location of the hitch lever (1} is on the operator console on the right-hand side of the handrest. The 
location of the position sensor is at the bottom of the hitch lever. 

The hitch lever signals the armrest module that the operator wants to put the 3-point linkage at a specif ic 
height. 

Use the hitch lever (1) to set the working depth of the 3-point linkage. Pushing the hitch lever toward the 
forward position signals the armrest module to lower the hitch to a height proportional to the posit ion of 
the hitch lever. 

Pulling the hitch lever toward the rearward position signals the armrest module to raise the hitch to a 
height that is set w it hin the tractor management center. 

The module receives a proportional signal from the hitch lever. The module w ill send a proportional signal 
to the correct hydraulic cont rol valves of the 3-point linkage to keep the correct height. 

16.4.8 3-point linkage lift position sensor 

Fig. 36 

The location of the position sensor (1) is on the right-hand rear end of the machine. Mounted near the top 
of the 3-point linkage directly in front of the lift cylinder. Under the base plate of the lever that measures 
the vertical movement. 

The sensor signals the transmission module of the height of the 3-point linkage. 
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76. Implement lift system 

16.4.9 Raise - work switch 

Fig. 37 

The location of the raise/work switch (1) is on the console in front of the transmission control lever. 

Use the raise/work switch to raise and lower the 3-point linkage by sending a signal to the armrest module. 

Pushing the raise position of the switch w ill ra ise the 3-point linkage to a height set with in the t ractor 
management center. Push ing the work position of the switch wi ll lower the 3-point linkage to a position set 
by the hitch lever. 

16.4.10 Raise - lower switch 

Fig. 38 

The raise/lower switch for the 3-point linkage is at the left-hand rear corner of the machine. The raise/lower 
switch can raise and lower the 3-point linkage to help the operator connect implements to the machine. 
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16.4.11 3-point linkage control solenoids 

• (1 )Solenoid A (raise) 
• (2)Solenoid B (lower) 

Energizing solenoid A raises the hitch. Energizing 
solenoid B lowers the hitch. The solenoids receive 
signals from the transmission module. The 
hydraulic oil leaves the valve from the work port (3) 
and returns through the either return port (4). 
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76. Implement lift system 

16.5 3-point linkage disassembly and assembly 

16.5.1 Remove the 3-point linkage 

WARNING: Components can be heavy. 

Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

WARNING: Hydraulic fluid under pressure can penetrate the skin or eyes. 

Serious personal injury, blindness, or death can occur. 

Relieve the pressure from the system or component before disconnecting components. 
Wear personal protective gear while working on the machine or equipment. Use a piece of 
cardboard to check for leaks. Never use your hand. 

NOTE: 
Before removal, fasten identification tags on the components for correct installation at assembly. Put caps 
and plugs on all hoses, fittings, and ports to prevent contamination from entering the system. 

NOTE: 
Contain all fluids during the performance of inspection, maintenance, doing tests, adjusting, and repair of 
the machine. Prepare to contain fluids with the correct containers before opening any compartment or 
disassembling any component containing fluids. Discard fluids according to the local regulations and the 
laws. 

NOTE: 
Completely clean all components to prevent contamination from entering the system. Contamination can 
damage the precision components. Perform assembly procedures on a clean work surface. Put a clean 
cloth on top of the components. 

Procedure 

1. Park the machine on a solid, level surface. Stop the engine, apply the parking brake, and take the key 
w ith you. 

2. Turn the battery disconnect switch key (1) 
counterclockwise to disconnect the battery 
power. 
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NOTE: 
The battery disconnect switch is shown in 
the off position. 

Fig. 40 
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3. Remove the battery disconnect switch key 
( 1). 

4. Relieve all pressure from the hydraulic 
system. 

5. Remove the hardware (1 ). and the cover 
plate (2). 

6. Set a correct container below the hydraulic 
tank drain plugs. 

7. Remove the two drain plugs (1) from the 
bottom of the hydraulic oil rese rvoir (2). 

8. Drain the hydraulic oil. 

9. Install the drain plugs when empty. 

10. Remove the drawbar (1 ). 
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Fig. 42 
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Fig. 43 
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Fig. 44 
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76. Implement lift system 

11. Remove the hardware (1) and the trailer 
connector bracket assembly (2) . 

12. Loosen the hose clamps (1), and remove the 
hoses (2) from the top and the bottom of the 
implement valve. 

13. Disconnect the hydraulic lines (3) . 

14. Remove the hardware (1 ), the implement 
valve (2), and the implement valve bracket 
(3). 

15. Fasten the correct lifting equipment to the 
top link assembly. 

IMPORTANT: 
The weight of the top link assembly is 
approximately 36 kg (80 lb). 

16. Remove the hardware (1 ), the pin (2), and the 
top link assembly (3) . 

17. Fasten the correct lifting equipment to the 
top link support. 
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IMPORTANT: 
The weight of the top link support is 
approximately 50 kg (710 lb). 

Fig. 45 

Fig. 48 
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18. Remove the hardware (1 ), and the top link 
support (2) . 

19. Fasten the correct lift ing equipment to the 
pivot rod assemblies. 

IMPORTANT: 
The weight of the pivot rod assemblies is 
approximately 54 kg (119 lb). 

20. Remove the hardware (1 ). and the pivot rod 
assemblies (2). 

21. Disconnect the hydraulic hoses (1 ). 

22. Fasten the correct lif t ing equipment to the 
cylinder assemblies. 

IMPORTANT: 
The weight of the cylinder assemblies is 
approximately 51 kg (113 lb). 

23. Remove the hardware (1), the pins (2), and 
the two cylinder assemblies (3) 

Slide the bottom pins out far enough to 
remove the cylinder. 
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76. Implement lift system 

24. Disconnect the hydraulic hoses (1 ). 

25. Remove the hardware (1 ), and the hitch valve 
(2). 

26. Remove the hardware (1 ), and the hitch valve 
plate (2). 

27. Remove the hardware (1 ), the two bottom 
link pins (2), and the two bottom links (3). 
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Fig. 55 

Fig. 56 
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28. Disconnect the hydraulic line (1 ). 

29. Remove the hardware (2), and the hose 
clamps (3). 

30. Fasten the correct lifting equipment to the 
hitch frame. 

IMPORTANT: 
The weight of the hitch frame is 
approximately 50 kg (110 lb). 

31. Remove the hardware (1 ). and the hitch 
frame mounting plate (2) 

32. Remove the hardware (1), and the two hitch 
braces (2). 

NOTE: Keep the shims that were installed. 

33. Remove the hardware (1 ), and the hitch 
frame (2). 

Articulated Tractor 
79036231H 

16. Implement lift system 

Fig. 57 
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Fig. 59 
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76. Implement lift system 

Related Links 
Remove the drawbar page 17-3 

16.5.2 Install the 3-point linkage 

IMPORTANT: 
Completely clean all components to prevent contamination from entering the system. Contamination can 
damage the precision components. Perform assembly procedures on a clean work surface. Put a clean 
cloth on top of the components. 

Procedure 

1. Fasten the correct lif ting equipment to the hitch frame. 

IMPORTANT: 
The weight of the hitch frame is approximately 50 kg (710 lb). 

2. Install the hitch frame (2) w ith the hardware 
( 1). 

3. Install the two hitch braces (2) w ith the 
hardware (1). 

NOTE: Install shims as needed 
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4. Install the hitch frame mounting plate (2) 
w ith the hardware (1 ). 

5. Connect the hydraulic line (1 ). 

6. Install the hose clamps (3) with the hardware 
(2). 

7. Install the two bottom links (3) , and the two 
bottom link pins (2), w ith the hardware (1 ). 

8. Install the hitch va lve plate (2) w ith the 
hardware (1 ). 
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Fig. 65 

Fig. 66 
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76. Implement lift system 

9. Install the hitch valve (2) with the hardware 
( 1). 

10. Connect the hydraulic hoses (1 ). 

11. Fasten the correct lift ing equipment to the 
cylinder assemblies. 

IMPORTANT: 
The weight of each cylinder assembly is 
approximately 57 kg {113 lb}. 

12. Install the two cylinder assemblies (3), and 
the four pins (2), w ith the hardware (1 ). 

13. Fasten the correct lifting equipment to the 
pivot rod assemblies. 

IMPORTANT: 
The weight of each pivot rod assembly is 
approximately 54 kg {719 lb}. 

14. Install the two pivot rod assemblies (3), and 
the four pins (2), w ith the hardware (1 ). 

15. Fasten the correct lifting equipment to the 
top link support. 
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IMPORTANT: 
The weight of the top link support is 
approximately 50 kg {710 lb}. 

Fig. 67 

Fig. 70 
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16. Install the top link support (2) with the 
hardware (1 ). 

17. Fasten the correct lift ing equipment to the 
top link assembly. 

IMPORTANT: 
The weight of the top link assembly is 
approximately 36 kg (80 lb). 

18. Install the top link assembly (3), and the pin 
(2), with the hardware (1) 

19. Install the implement valve bracket (3), and 
the implement valve (2), w ith the hardware 
(1 ). 

20. Connect the hoses (2) to the top and the 
bottom of the implement valve w ith the hose 
clamps (1 ). 

21. Connect the hydraulic lines (3) 
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76. Implement lift system 

22. Install the trailer connector bracket assembly 
(2), and the clip w ith the hardware (1 ). 

23. Install the drawbar (1 ). 

24. Install the two drain plugs (1) in the bottom 
of the hydraulic oil reservoir (2). 

25. Install the cover plate (2) with the hardware 
( 1). 

26. Fill the hydraulic oil reservoir with the correct 
type and the correct amount of hydraulic oil. 
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Fig. 75 

Fig. 76 

Fig. 77 

Fig. 78 
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27. Install the battery disconnect switch key (1). 

28. Turn the battery disconnect switch key (1 ) 
clockwise to connect the battery power. 

NOTE: 
The battery disconnect switch is shown in 
the on position. 

Related Links 
Install the drawbar page 17-5 

Lubricant viscosities page 1-1 8 

16.5.3 Remove the quick hitch 

Procedure 

16. Implement lift system 

Fig. 79 

Fig. 80 

1. Park the machine on a solid, level surface. Stop the engine, apply the parking brake. and take the key 
with you. 

2. Turn the battery disconnect switch key (1) 

counterclockwise to disconnect the battery 
power. 

NOTE: 
The battery disconnect switch is shown in 
the off position. 
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76. Implement lift system 

3. Remove the battery disconnect switch key 
( 1). 

4. Fasten the correct lif t ing equipment to the 
special application hitch. 

IMPORTANT: 
The weight of the quick hitch is 
approximately 720 kg (265 lb). 

5. Remove the hardware (1 ). the connector pins 
(2), and the quick hitch (3). 

16.5.4 Install the quick hitch 

Procedure 

Fig. 83 

1. Fasten the correct lif t ing equipment to the special application hitch. 

IMPORTANT: 
The weight of the special application hitch is approximately 720 kg (265 lb). 

2. Install the quick hitch (3), the connector pins 
(2), with the hardware (1) 
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16. Implement lift system 

3. Install the battery disconnect switch key (1). 

4. Turn the battery disconnect switch key (1) 
clockwise to connect the battery power. 

NOTE: 
The battery disconnect switch is shown in 
the on position. 

16.5.5 Remove the accumulator 

Before starting the procedure 

A WARNING: Hot components can burn. 

Severe personal injury can result. 

Fig. 85 

Fig. 86 

A 
Let the engine and components cool before doing maintenance. 

WARNING: Pressurized gases or fluids can be hazards. 

Personal injury can result. 

A 
Relieve the pressure from the system or component before disconnecting components. 

DANGER: High pressure hazard. Accumulator valve. 

Severe injury or death can occur. 

Do not drop the accumulator. If the charging valve breaks off, the accumulator will be 
propelled at a high rate of speed. 

IMPORTANT: 
Contain all fluids during inspection, maintenance, testing, adjusting, and repair of the machine. Prepare to 
contain fluids with correct containers before opening any compartment or disassembling any component 
containing fluids. Discard all fluids according to local regulations and laws. 

Procedure 

1. Completely clean all components to prevent contamination from entering the system. 

2. Park the machine on a solid level surface. 

3. Lower the linkage all the way down. 

Articulated Tractor 
79036231H 

16-37 



76. Implement lift system 

4. Stop the engine, apply the parking brake, and take the key w ith you. 

5. Wait for about five minutes for the hydraulic pressure to bleed off. 

6. Before removal, fasten identification tags on components for correct installation at assembly. 

7. Put caps and plugs on all hoses, fittings, ports, and openings to prevent contamination from entering 
the system. 

8. Disconnect the hydraulic hose (1). 

Fig. 87 

9. Disconnect the hydraulic line (1 ). 

10. Disconnect the fitting (2) from the chassis 

11. Remove the bolt (3) . 

12. Remove the accumulator (4) . 

Fig . 88 

16.5.6 Install the accumulator 

Before starting the procedure 

DANGER: High pressure hazard. Accumulator valve. 

Severe injury or death can occur. 

Do not drop the accumulator. If the charging valve breaks off, the accumulator will be 
propelled at a high rate of speed. 

Procedure 

1. Completely clean all components to prevent contamination from entering the system. 
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2. Fasten the accumulator (4) to the chassis 
w ith the bolt (3). 

3. Fasten the fitting (2) to the chassis. 

4. Connect the hydraulic line (1) to the fitting. 

5. Connect the hydraulic hose (1 ). 

6. Check the level of the hydraulic oil and add 
hydrau lic oil as necessary. 

7. Start the engine and run at idle. 

8. 

IMPORTANT: 
Make sure pumps are full of hydraulic oil and 
monitor the hydraulic oil pressure gauge at 
starting. If the hydraulic oil pressure gauge 
does not show pressure within 20 seconds 
2.5 cm (1.0 in), stop the machine. Check the 
hydraulic oil level in the pump cases and 
hydraulic reservoir Add hydraulic oil as 
necessary 

Inspect the machine for leaks. 

A WARNING: Hydraulic fluid under 
pressure can penetrate the skin 
or eyes. 

Serious personal injury, 
blindness, or death can occur. 

Relieve the pressure from the 
system or component before 
disconnecting components. 
Wear personal protective gear 
while working on the machine 
or equipment. Use a piece of 
cardboard to check for leaks. 
Never use your hand. 

Related Links 
Lubricant viscosities page 1-18 

16.5.7 Remove the lift link 

Before starting the procedure 

WARNING: Components can be heavy. 

Fig. 90 

Fig. 91 

A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 
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76. Implement lift system 

Procedure 

1. Remove the pin (3) that holds the lift link (1 ). 

2. Remove the hardware (2) that holds the pin. 

3. Repeat the procedure for the other lift link. 

4. Fasten the correct lif ting equipment to the lift 
link (1 ). 

5. Remove the hardware (2) that holds the pin. 

6. Remove the pin (3) that holds the lift link. 

7. Remove the lift link. 

8. Repeat the procedure for the other lift link. 

Fig. 93 

16.5.8 Install the lift link 

Before starting the procedure 

WARNING: Components can be heavy. 

Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Fasten the correct lif t ing equipment to the lift 
link (1 ). 

IMPORTANT: 
The weight of the lift link is approximately 54 
kg (119 lb). 

2. Put the lift link into position. 

3. Install the pin (3). 

4. Install the hardware (2) that fastens the pin. 

5. Repeat the procedure for the other lift link. 
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6. Put the li ft link (1) into position. 

7. Install the pin (3) . 

8. Install the hardware (2) that fastens the pin. 

9. Repeat the procedure for the other lift link. 

Fig. 95 

16.5.9 Remove the top link 

Before starting the procedure 

WARNING: Components can be heavy. A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Remove the quick hitch (1 ). 

2. Fasten the correct lifting equipment to the 
top link (1 ). 

3. Remove the hardware (2) that fastens the pin 
(3) . 

4. Remove the pin that fastens the top link. 

Related Links 
Remove the quick hitch page 16-35 
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76. Implement lift system 

16.5.10 Install the top link 

Before starting the procedure 

WARNING: Components can be heavy. A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Fasten the correct lif ting equipment to the 
top link (1 }. 

2. Put the top link into position. 

3. Install the pin (3) that fastens the top link. 

4. Install the hardware (2) that fastens the pin. 

5. Install the quick hitch (1 ). 

Fig . 99 

Related Links 

Install the quick hitch page 16-36 

16.5.11 Remove the lift arm 

Before starting the procedure 

WARNING: Components can be heavy. A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 
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Procedure 

1. Remove the hardware (2) that holds the pin 
(3) . 

2. Remove the pin. 

3. Set the lift link (1) out of the way. 

4. Repeat the procedure for the other lift link. 

5. Remove the bolt (1) that fastens the height 
sensor control arm (2) to the lift arm (3) . 

6. Fasten correct lifting equ ipment to the lift 
arm (1). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (116 lb). 

7. Remove the hardware (2) that holds the pin. 

8. Remove the pin (3) . 

9 . Fasten correct lifting equipment to the lift 
cylinder (4) to prevent the lift cylinder from 
falling. 

IMPORTANT: 
The weight of the lift cylinder is 
approximately 60 kg (133 lb). 

10. Repeat the procedure for the other lift arm. 
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76. Implement lift system 

11. Remove the retaining ring (2) that fastens the 
lift arm (1) to the rockshaft (3) . 

12. Repeat the procedure for the other lift arm. 

13. W ith the correct lifting equipment fastened 
to the lift arm, remove the lift arm (1) from 
the rockshaft (2). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (776 lb). 

14. Repeat the procedure for the other lift arm. 

16.5.12 Install the lift arm 

Before starting the procedure 

WARNING: Components can be heavy. 

Fig. 104 

A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Fasten the correct lifting equipment to the lift 
arm (1 ). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (776 lb). 

2. Install the li ft arm onto the rockshaft (2) . 

3. Repeat the procedure for the other lift arm. 
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4. Install the retaining ring (2) that fastens the 
lift arm (1) to the rocks haft (3). 

5. Repeat the procedure for the other lift arm. 

6. Fasten correct lifting equ ipment to the lift 
arm (1) 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (116 lb). 

7. Install the lift arm (1) onto the lift cylinder (4) . 

8. Install the pin (3). 

9. Install the hardware (2) that fastens the pin. 

10. Repeat the procedure for the other lift arm. 

11. Install the bolt (1) that fastens the height 
sensor control arm (2) to the lift arm (3). 

12. Put the li ft link (1) into posit ion. 

13. Install the pin (3). 

14. Install the hardware (2) that holds the pin. 

15. Repeat the procedure for the other lift link. 
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76. Implement lift system 

16.5.13 Remove the rockshaft 

Before starting the procedure 

A 
A 

WARNING: Hot components can burn. 

Severe personal injury can result. 

Let the engine and components cool before doing maintenance. 

WARNING: Pressurized gases or fluids can be hazards. 

Personal injury can result. 

A 
Relieve the pressure from the system or component before disconnecting components. 

WARNING: Components can be heavy. 

Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Remove the 3-point linkage from the 
machine. 

2. Remove the hardware (1) that fastens the 
pin. 

3. Remove the pin (2). 

4. Set the lift link (3) out of the way. 

5 . Repeat the procedure for the other lift link. 
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6. Remove the bolt (1) that fastens the height 
sensor control arm (2) to the lift arm (3). 

7. Fasten the correct lif t ing equipment to the lift 
arms (1) and the lift cylinders (4). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (116 lb). 

IMPORTANT: 
The weight of the lift cylinder is 
approximately 60 kg (733 lb). 

8. Remove the hardware (2) that fastens the 
pin. 

9. Remove the pin (3) . 

10. Set the lift cylinder out of the way. 

11. Repeat the procedure for the other lift cylinder. 

12. Fasten the correct lif t ing equipment to the lift 
arm (1). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (116 !b). 

13. Remove the retaining ring (2). 

14. Slide the lift arm off of the rockshaft. 

15. Repeat the procedure for the other lift arm. 
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76. Implement lift system 

16. Remove the thrust washers (1 ). 

17. Slide the rockshaft (2) part of the way out of 
the housing. 

18. Fasten the correct lifting equipment to the 
rock shaft, and remove the rockshaft. 

IMPORTANT: 
The weight of the rock shaft is approximately 
42 kg {93 lb). 

19. Remove the lip seals (1 ), and the bushing (2) 

20. Repeat the procedure for the other side. 

Related Links 

Remove the 3-point linkage page 16-24 

16.5.14 Install the rockshaft 

Before starting the procedure 

WARNING: Components can be heavy. 

0 0 
b 

C 

Fig . 115 

c2 

Fig. 116 

Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Install the lip seals (1 ) and t he the bushing 
(2). 

2. Repeat the procedure for the other side. 

Fig. 117 

16-48 

0 
if 

TREJA0110451501 

TREJA0110451501 

A rticulated Tractor 
79036231 H 



3. Fasten the correct lifting equipment to the 
rockshaft (2) . 

IMPORTANT: 
The weight of the rock shaft is approximately 
42 kg (93 lb). 

4. Install the rockshaft and the thrust washers 
( 1). 

5. Fasten the correct lifting equipment to the lift 
arm (1). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg {116 /b). 

6. Slide the lift arm onto the rockshaft and 
install the retaining ring (2) 

7. Repeat the procedure for the other lift arm. 

8. Fasten the correct lifting equipment to the lift 
arm (1) and the lift cylinder (4) . 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg {116 /b). 

IMPORTANT: 
The weight of the lift cylinder is 
approximately 60 kg (133 lb). 

9. Set the lift cylinder into the lift arm. 

10. Fasten the lift cylinder with the pin (3) and 
fasten the pin with the hardware (2). 

11. Fasten the height sensor control arm (2) to 
the lift arm (3) w ith the bolt (1 ). 

12. Repeat the procedure for the other lift arm. 
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76. Implement lift system 

13. Install the li ft link (3) into the lift arm. 

14. Fasten the lift link with the pin (2) and fasten 
the pin with the hardware (1 ). 

15. Install the 3-point linkage on the machine. 

Related Links 
Install the 3-point linkage page 16-30 

16.5.15 Remove the lift cylinder 

Before starting the procedure 

WARNING: Hot components can burn. 

Severe personal injury can result. 

Fig. 123 

Let the engine and components cool before doing maintenance. 

WARNING: Pressurized gases or fluids can be hazards. 

Personal injury can result. 

Relieve the pressure from the system or component before disconnecting components. 

WARNING: Components can be heavy. 

Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

IMPORTANT: 
Contain all fluids during inspection, maintenance, testing, adjusting, and repair of the machine. Prepare to 
contain fluids with correct containers before opening any compartment or disassembling any component 
containing fluids. Discard all fluids according to local regulations and laws. 

Procedure 

1. Completely clean all components to prevent contamination from entering the system. 

2. Park the machine on a solid level surface. 
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16. Implement lift system 

3. Stop the engine, apply the parking brake, and take the key with you. 

4. Wait for about five minutes for the hydraulic pressure to bleed off. 

5. Before removal, fasten identification tags on components for correct installation at assembly. 

6. Put caps and plugs on all hoses, fittings, ports, and openings to prevent contamination from entering 
the system. 

7. Remove the hardware (1) that holds the pin. 

8. Remove the pin (2) . 

9. Set the lift link (3) out of the way. 

10. Repeat the step for the other lift link. 

11. Remove the bolt (1) holding the height 
sensor control arm (2) to the lift arm (3) . 

12. Fasten the correct lif t ing equipment to the lift 
arm (1). 

IMPORTANT: 
The weight of the lift arm is approximately 53 
kg (116 !b). 

13. Disconnect the hose assemblies (4). 

14. Remove the hardware (2) that fastens the 
pin. 

15. Remove the pin (3) . 

16. Remove the lift arm from the rod end of the 
lift cylinder (5) . 
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76. Implement lift system 

17. Put the lift arm out of the way (1 ). 

18. Fasten the lift arm to prevent the lift arm 
from fa lling . 

19. Repeat th is procedure for the other lift arm. 

20. Fasten the correct lift ing equipment to the lift 
cylinder (1 ). 

IMPORTANT: 
The weight of the lift cylinder is 
approximately 60 kg (733 lb). 

21. Remove the hardware (3) that fastens the 
pin. 

22. Remove the pin (2). 

23. Remove the lift cylinder. 

16.5.16 Install the lift cylinder 

Before starting the procedure 

WARNING: Components can be heavy. 

Fig. 128 

A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

TREJA0110451901 

1. Completely clean all components to prevent contamination from entering the system. 

2. Fasten the correct lifting equipment to the lift 
cylinder (1 ). 

IMPORTANT: 
The weight of the lift cylinder is 
approximately 60 kg (733 lb). 

3. Install the lif t cylinder. 

4. Fasten the lift cylinder with the pin (2) and 
fasten the pin with the hardware (3) . 
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5. Fasten the correct lif t ing equipment to the lift 
arm (1). 

IMPORTANT: 
The weight of the lift arm cylinder is 
approximately 53 kg (116 lb). 

6. Lower the lift arm. 

7. Install the lift arm (1} on the rod end of the 
lift cylinder (5) 

8. Fasten the lift cylinder w ith the pin (3) and 
fasten the pin with the hardware (2). 

9. Connect the hose assemblies (4). 

10. Repeat the procedure for the other lift 
cylinder. 

11. Fasten the height sensor control arm (2) to 
the lift arm (3) w ith the bolt (1 }. 

12. Put the li ft link (3) in the original location. 

13. Fasten the upper link w ith the pin (2) and 
fasten the pin with the hardware (1}. 

14. Repeat the procedure for the other lift link. 

15. Check the level of the hydraulic oil and add 
hydraulic oil as necessary. 

16. Start the engine and run at idle. 
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IMPORTANT: 
Make sure pumps are full of hydraulic oil and monitor the hydraulic oil pressure gauge at starting. If 
the hydraulic oil pressure gauge does not show pressure within 20 seconds 2 .5 cm (1.0 in}, stop the 
machine. Check the hydraulic oil level in the pump cases and hydraulic reservoir. Add hydraulic oil as 

17. 

necessary. 

Inspect the machine for leaks. 

WARNING: Hydraulic fluid under 
pressure can penetrate the skin 
or eyes. 

Serious personal injury, 
blindness, or death can occur. 

Relieve the pressure from the 
system or component before 
disconnecting components. 
Wear personal protective gear 
while working on the machine 
or equipment. Use a piece of 
cardboard to check for leaks. 
Never use your hand. 

Related Links 
Lubricant viscosities page 1-18 

16.5.17 Remove the draft arm 

Before starting the procedure 

WARNING: Components can be heavy. 

Fig . 134 

Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 

Procedure 

1. Remove the hardware (3) that holds the pin. 

2 . Remove the pin (4) from the draft arm (2) . 

3. Set the lift link (1) out of the way. 

4. Repeat the step for the other lift link. 

Fig . 135 
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5. Remove the hardware (3) that holds the pin. 

6. Remove the pin (4) that fastens the draft arm 
(1) to the frame (2). 

7. Remove the draft arm. 

8. Repeat the step for the other draft arm. 

9. Remove the washers (2) and the spacer (3) 
from the draft arm (1 ). 

10. Repeat the step for the other draft arm. 

11. Remove the hardware (2,3) that fastens the 
spacer (4) and the block guide (5) to the draft 
arm (1). 

12. Repeat the step for the other draft arm. 

16.5.18 Install the draft arm 

Before starting the procedure 

WARNING: Components can be heavy. 

Fig. 136 

Fig. 137 

Fig. 138 

A Severe injury can result from improper lifting technique. 

Use appropriate lifting equipment for heavy components. 
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Procedure 

1. Use the hardware (2,3), to install the draft 
arm (1 ), the spacer (4), and the block guide 
(5). 

2. Do the step again for the other draft arm. 

3. Install the washers (2) and the spacer (3) to 
the draft arm (1 ). 

NOTE: Use the quantity of washers 
necessary to fill the space. 

4. Do the step again for the other draft arm. 

5. Install the pin (1) part way in to hold the 
washers (2) and the spacer (3) . 

6. Do the step again for the other draft arm. 

7. Attach the correct lift equipment to the draft 
arm (1 ). 

IMPORTANT: 

The weight of the draft arm is approximately 
78.27 kg (172.55 lb). 

8. Align the draft arm (1) with the pin (2). 

9 . Put one washer (3) on the pin and push the 
pin through the draft arm. 

10. Do the step again for the other draft arm. 
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11. Use the hardware (3) to install the pin (4) to 
the frame (2). The pin holds the draft arm (1) 
in position. 

12. Do the step again for the other draft arm. 

13. Align the lift link (1) with the draft arm. 

14. Use the hardware (3) to install the pin (4) to 
the draft arm (2). 

15. Do the step again for the other draft arm. 
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Fig. 144 
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16.6 3-point linkage system testing and adjusting 

16.6.1 Prepare the machine 

Procedure 

1. Move the machine to a smooth horizontal location. 

2. Lower all implements to the ground and lower the 3-point linkage to the ground. 

3. Put the transmission cont rol lever into the park position. 

4. Heat the oil to a minimum temperature of 60° C (140° F). 

5. Move all hydrau lic cont rol levers th rough the f loat position to release the hydraulic pressure. 

h_ CAUTION: Machine movement hazard. Hydraulic pressure release. 

.. Personal injury or machine damage can occur. 

Stand clear of the machine and components when releasing hydraulic pressure. 

6. Stop the engine and remove the key. 

7. Remove the applicable guards. 

16.6.2 Troubleshooting procedure 

Do the visual checks on the machine. If the problem is not identified, do t he mechanical system tests. If 
the mechanical system tests do not identify the problem, do the electrical system tests. 

For additional aid in resolving a problem, see the troubleshooting information for possible causes of a 
known problem. 

One or more cause can exist for a problem. The troubleshooting information w ill give specif ic inspections 
and instrument tests. The inspections and instrument tests w ill help identify the most common causes. 

Use the six steps to start troubleshooting the machine 

1. Know the machine 
2. Understand the symptom 
3. M ake sure the symptom is correctly identif ied 
4. Determine the possible causes 
5. Narrow down the possible causes 
6. Test the system 

Know the machine 

Understand the operation of the machine. Know if the symptom is characteristic of normal operation or if 
the symptom is an indication of a component fa ilure. 

Read the systems operation information to understand the systems of the machine. Make sure to 
understand the system interactions on the machine. 

Understand the system 

Question the operator about the problem: 

• Inquire about the performance of the machine before the symptoms occurred . 
• Determine the t ime of the first time the symptoms occurred. 
• Determine the operating conditions at the time of the symptoms. 
• Inquire w ith the operator about the sequence of events before the system symptoms occurred . 

Determine the order of the events. 
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16. Implement lift system 

• Inquire with the operator about the steps taken to t roubleshoot the machine. 
• Inquire about the history of the repairs of the machine. 
• Inquire about the preventive maintenance of the machine. 
• Inspect the machine. 
• Look for problems. 
• Notice any odors in the air that are not normal. 
• Listen for noises that are not normal. 

Check the symptom 

Operate the machine. When possible, repeat the conditions that caused the symptoms. Check the gauges 
inside the cab. Note any unusual odors in the air. Listen for any noises that are not normal. 

Determine the possible causes 

After gathering the information, create a list of possible causes. Determine the subsystem that is the 
cause of the symptoms. Use the list of possible causes in troubleshooting the systems. 

Reduce the list of possible causes 

Make a list of the possible causes in order of likeliengine cover. Identify the possible causes that are easy 
to check. When possible, remove possible causes t hat are easy to check. 

Test the system 

Use the service tests to make sure of the cause of the symptoms. After identifying the cause, repair the 
component and test the system again. 

16.6.3 Visual inspection 

The following is a list of visual inspections: 

• Measure the oil level. 
• Check for air in the oil through the sight gauge next to the power take-off shaft immediately after 

stopping the machine. 
• Check for part icles in the f ilter element. Use a magnet to disconnect the metal part icles from nonmetal 

particles. Bronze color particles can indicate clutch failure. Brass particles or shiny steel particles can 
indicate pump failure. Rubber particles can indicate seal and/or hose fai lure. 

• Inspect all the oil lines and the connections for damage and leaks. 
• Inspect the cont rol linkages for broken and damaged components. 

16.6.4 Test equipment 

Hydraulic test procedures can be performed using appropriate pressure gauges. 
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16.6.5 Warm the hydraulic oil 

Procedure 

1. Install the hose assembly (1) into the quick 
coupler of any hydraulic control valve. 

2. Put the hydraulic control lever in the extend 
detent position. 

3. Adjust the valve (2) to heat the hydraulic oil. 

NOTE: 
During a diagnosis an any of the hydraulic 
systems, remember that correct oil flow and 
correct pressure are necessary for correct 
operation. Resistance of oil flow causes oil 
pressure. Oil temperature must be a 
minimum 60° C (140° F). The temperature of 
the hydraulic oil is on the information screen 
of the tractor management center 

16.6.6 Position of the hydraulic test ports 

Fig. 146 

Callout Description 

1 Hydraulic cooler test ports 

2 Axle lubrication test port s 

3 Park brake pressure test port 

4 Park brake pressure test port 

5 PTO pressure test port 
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16. Implement lift system 

Callout Description 

6 Supply pressure test port 

7 Pilot pressure test port 

8 Return oi l test port 

9 Load signal test port 

10 Cylinder test ports 

11 PTO lubrication test port 

12 Remote transmission pressure test port 

13 Brake pressure test port 

14 Transmission f ilter t est port 

16.6. 7 Operational checks for the 3-point linkage 

h_ CAUTION: Machine movement hazard. Hydraulic pressure release. 

.. Personal injury or machine damage can occur. 

Stand clear of the machine and components when releasing hydraulic pressure. 

Use the operat ional checks to find leaks in the 3-point linkage system Operational checks can detect a 
faulty 3-point hitch control valve or a faulty hydraulic pump. 

Warm the hydraulic oil to a minimum temperature of 55 to 75° C (131 to 167° F). 

Extend and retract the 3-point linkage lift cylinders several times. 

• Lift cylinders must be smooth and regular 

• Listen for noise from the pump 
• Re lief valve setting 
• Check for excessive lift cylinder rod drift 

Drift in the 3-point linkage lift cylinders can be caused by: 

• Leakage of oi l past the piston seals 

• Too much clearance between the main spool and the valve body 

16.6.8 Check for 3-point linkage cylinder drift 

Procedure 

1. Load the 3-point linkage w ith 2270 kg (5000 lb). 

2. Fu lly ra ise the 3-point linkage. 

3. The table shows the amount of drift for the 3-point linkage that can be permitted. 

49 °C (120 °F) 0 to 4 mm (0 to 0. 16 in) 

16.6.9 Calibrate the 3-point linkage control valve solenoid 

Procedure 

1. Connect the Electric Diagnostic Tool (EDT) to the machine. 

NOTE: The screens may be different than shown. 
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2. Select Challenger icon. 

3. Select tractors. 

4. Select the correct machine model series. 

5. Select the Auto-Guide™ option. 
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6. Select the correct connection. If on an E 
series select the power tra in, hydraulics and 
lighting option and then click the select 
connection. 

7. If on a C series or D series select Cab 
Diagnostic Connector then click on select 
connection 

8. Once connected the network scan screen 
will appear. 

9. 

a) Select the cal iper icon at the top of the 
EDT screen. 

When the caliper is selected the calibration 
selection screen will appear. 
a) Select the Start button lower right-hand 

corner. 
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Fig. 151 
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10. EDT will then read the configuration 
information stored in the tractor electronics. 
a) Click on the Continue button. 

11. EDT w ill retrieve the existing valve ca libration 
values. 

12. EDT will bring up the ECU assign screen. 
a) Click on Exit button in the lower right­

hand corner. 

13. EDT will then bring up the cal ibration screen. 
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a) Select the valve to set calibrations to. 
b) EDT wi ll read the calibrations currently 

stored in each valve ECM. 
c) Click on Look up Calibration Values 

button. 
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14. Enter valve stack serial number. 

15. EDT w ill show a pictu re of the location of the 
serial number plate of the valve stack. 

16. Select the pencil and paper Icon to bring up 
the valve stack serial number entry screen 

17. Select apply to selected valve to install the 
calibration values. 

Articulated Tractor 
79036231H 

16. Implement lift system 

-- -· --.~.,. .... ' ... 
I .. liiiif -- .,· -•, ._._: • TRF JA0110318001 

Fig . 159 

I • ~ - TR,JA;1103, S10~ 

Fig. 160 

TRF JA011O317901 

Fig. 161 

.am ......... .. 
- - - ■ ....... . ·- . . ' ,.. TRF JA0110317701 

Fig . 162 

16-65 



76. Implement lift system 

16.6.10 Calibrate the 3-point linkage sensors 

Calibrate the 3-point linkage control valve solenoid w hen: 

• Components have been replaced 
• M odule has been replaced 
• Normal wear occurs 

Required tools 

The Caterpillar Electronic Technician service tool (ET) is used to do the calibration procedures. A message 
on the ET screen w ill give instructions for the calibration procedure. See the ET manual for more 
information. 

Procedure 

f~ t"Offl:ffl!.W.ClUOfU 

Fig. 163 

F:C~I Solrrrnr 

Select an ECM: 

::::::I C 9 i'.IT765 l~Zf002l5) 

.... Machine Control MT765 

.... MIDS Main MT76S 

.... Hitch Control MT765 

.... Produci Link 

1. Connect ET to the machine. 

NOTE: 
When connected, ET will show the modules on the machine. 

2. Select hitch control. 

• 151 X 

QK 

Cancel 

Help 

TREJA0110346701 
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Cot Elem-onk Technlrlan - ECM Sunuunry l!lr;;JE3 

Av&lliblc ECMs: 

MIDS Main MT765 
Product Link 
Machine Control MT765 

C·9 MT765 (4ZF00235) 

ECM Serial Number 
t qulpmenl 10 
Sol1ware Group Part Number 
Snttw:11,e Grou1> Reh::eiG t- Oalc 

Software Group Oescrlpllon 

Fig. 164 

C ahbt t UO:lS • 
-------

3. Select service from the menu bar. 

? 

R,u HllchConllol Ln..-S,nso, C&!allubon 

Sl.!era'ole HrtthCentetCubi.auon 

R, .. Hi!<hH"8),l:!•llf01Cububoo 
Bu• Hlld\Solmo,d Clli.bnb"1U 

l 2100002KL 
)(813 
1882056· 81 
l\PR0101 
Rear Hllch Sottwere 

4. Select calibrations from the service drop-down menu. 

NOTE: 

FT 

Ve1$.io11: 

200111 02 (3126/01 J 

Serial Number: 

W60297~6 

Subscrlpllon: 

J[RD2 129 f ull Service Dealer 
ET 

lhlchC..-.i.rol MTI6' TREJA0110346801 

Another drop-down menu will show The menu will show each available calibration. 

5. Select the rear hitch height sensor calibration or select rear hitch control lever sensor calibration. 
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!WARNING! 

l'WARNINGI 

DO NOT PROCEED WITH THIS CALIBRATION UNLESS YOU HAVE READ AND UNDERSTAND THE 
FOLLOw'lNG INSTRUCTIONS AND WARNINGS 
FAILURE TO FOLLOW THE INSTRUCTIONS OR HEED THE WARNINGS COULD RESULT IN INJURY OR 
DEATH 

THIS CALIBRATION WILL CAUSE/CREATE AUTOMATIC IMPLEMEMT MOTION 

THIS CALIBRATION MAY BE ABORTED BY PRESSING THE CANCEL BUTTON OR BY PRESS1NG THE 
RAISE/WORK SWITCH 

BEFORE CALIBRATING 

• PARK THE TRACTOR IN AN OPEN AREA ON LEVEL GROUND. 

· CLEAR ALL PERSONNEL FROM THE MACHl~IE AND FROM THE AREA. 

· CHECK VISIBILITY OF REAR OF TRACTOR. 

· FASTEN SEAT BELT SECURELY. 

NOTE OK WILL ALLOW THE USER TO ENTER THE CAUBRATIO I AND C6.NCEL WILL DISPLAY A 
BLA~IK SCREEN REQUIRING THE USER TO SELECT ANOTHER OPTION 

ll Q.K ~1 !;ancel 

TREJA0110346901 

Fig. 165 

6. Select OK after reading the Warning carefully. 

7. Follow all the instructions on ET to complete the calibration procedures. 

NOTE: 
The calibration will require conditions to be set before the start of the calibration. For example, set 
the transmission control lever to park. The user must make sure that all the conditions are correct. 
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16. 7 3-point linkage troubleshooting 

3-point linkage does not move when moving control lever 

Cause(s) Solution(s) 

3-point linkage is not phased w ith the control lever. Capture the hitch . 

Excessive load on 3-point linkage. 

Fast ra ise/lower switch is in ra ise position. 

Raise limit is not correctly adjusted. 

3-point linkage position sensor malfunctioning. 

Hydrau lic system is not supp lying oil flow or 
pressurized oil to 3-point linkage lift cylinders. 

See Capturing the steerable 3-point linkage 

Reduce load on 3-point linkage. 

] Move fast raise/ lower switch to lower posit ion. 

Adjust raise limit . 

See your dealer. 

See your dealer. 

External position control switches on the fender do not function 

Cause(s) Solution(s) 

Transmission control lever is not in the park 
pos it ion. 

Put the transmission control lever in the park 
position . 

Raise/lower switch for 3-point linkage is in ra ise 
pos it ion. 

Move raise/lower sw itch for 3-point linkage to lower 
position. 

3-point linkage control lever is in the wrong position. Move the 3-point linkage control lever all the way 
forward. 

Cause(s) 

• • • • 

Incorrectly set lower rate control. 

Incorrectly set raise rate control. 
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3-point linkage does not raise fully 

Solution(s) 

Adjust the lower rate control. 

Adjust the raise rate contro l. 
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Response to the draft load is too slow 

Cause(s) Solution(s) 

Incorrectly adjusted draft sensitivity. I Adjust the draft sensitivity. 

Lower rate is too slow or raise rate is too slow ~ ust lower rate control or adjust raise rate control. 

Implement is malfunction ing. 

Incorrectly adjusted draft sensitivity. 
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See the operator's manual for implement. 

Adjust the draft sensitivity. 
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