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< Producto: TRACK-TYPE TRACTOR
Modelo: D8L TRACK-TYPE TRACTOR 53Y
Configuracién: D8L TRACTOR 53Y00001-UP (MACHINE) POWERED BY 3408
ENGINE

Pruebas y Ajustes

3408 ENGINE FOR CATERPILLAR BUILT MACHINES
Nimero de medio -SENR2333-02 Fecha de publicacién -01/08/1993 Fecha de actualizaciéon -11/10/2001

Testing and Adjusting

| ntroduction

NOTE: For Specifications with illustrations, make refezeno Specifications For 3408 Engine For
Caterpillar Built Machines, Form No. SENR2332.HétSpecifications in Form SENR2332 are not the
same as in the Systems Operation and the TestidgMjusting, look at the printing date on the back
cover of each book. Use the Specifications givethénbook with the latest date.

Troubleshooting

Troubleshooting can be difficult. The Troubleshogtindex gives a list of possible problems. To make
a repair to a problem, make reference to the candeorrection on the pages that follow.

This list of problems, causes, and corrections avilly give an indication of where a possible prable
can be, and what repairs are needed. Normally, wrooéher repair work is needed beyond the
recommendations in the list.

Remember that a problem is not normally caused loplgne part, but by the relation of one part with
other parts. This list is only a guide and cangie¢ all possible problems and corrections. The
serviceman must find the problem and its soure®) thake the necessary repairs.

Troubleshooting Problem List

1. Engine Will Not Turn When Start Switch Is On.
2. Engine Will Not Start.

3. Engine Misfires Or Runs Rough.

4. Stall At Low rpm.

5. Sudden Changes In Engine RPM.

6. Not Enough Power.

7. Too Much Vibration.

8. Loud Combustion Noise.

9. Valve Train Noise (Clicking).

10. Qil In Cooling System.

11. Mechanical Noise (Knock) In Engine.
12. Fuel Consumption Too High.

13. Loud Valve Train Noise.

14. Too Much Valve Lash.

15. Valve Rotocoil Or Spring Lock Is Free.
16. Oil At The Exhaust
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17. Little Or No Valve Lash

18. Engine Has Early Wear.

19. Coolant In Lubrication Oil.

20. Too Much Black Or Gray Smoke.

21. Too Much White Or Blue Smoke.

22. Engine Has Low Oil Pressure.

23. Engine Uses Too Much Lubrication Oil.
24. Engine Coolant Is Too Hot.

25. Exhaust Temperature Is Too High.

26. Starter Motor Does Not Turn.

27. Alternator Gives No Charge.

28. Alternator Charge Rate Is Low Or Not Regular.
29. Alternator Charge Rate Is Too High.
30. Alternator Has Noise.

Troubleshooting Problems

Problem 1. Engine Crankshaft Will Not Turn When Start Switch IsOn
Probable Cause:

1. Battery Has Low Output

Make Reference to Item 26.

2. Wires Or Switches Have Defect

Make Reference to Item 26.

3. Starter Motor Solenoid Has A Defect

Make Reference to Item 26.

4. Starter Motor Has A Defect

Make Reference to Item 26.

5. Inside Problem Prevents Engine Crankshaft Fronmifgr
If the crankshaft can not be turned after the drigguipment is disconnected, remove the fuel nezzle
and check for fluid in the cylinders while the dkahaft is turned. If fluid in the cylinders is rtbe
problem, the engine must be disassembled to cleeaktlier inside problems. Some of these in
problems are bearing seizure, piston seizure, wpistgns installed in the engine, and valves ma
contact with pistons.
Problem 2. Engine Will Not Start
Probable Cause:

1. Starter Motor Turns Too Slow

Make Reference to Items 26 and 27.

2. Dirty Fuel Filter
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Install new fuel filter.
3. Dirty Or Broken Fuel Lines
Clean or install new fuel lines as necessary.
4. Fuel Transfer Pump
At starting rpm, the minimum fuel pressure fromlfuansfer pump must be 35 kPa (5 psi). If
fuel pressure is less than 35 kPa (5 psi), chamgéuel filter element. Look for air in the fuel
system. If fuel pressure is still low, install amnkiel transfer pump.
5. No Fuel To Cylinders
Put fuel in fuel tank. "Prime" (remove the air asrdbw quality fuel) the fuel system.
6. Poor Quality Fuel
Remove the fuel from the fuel tank. Install a nemlffilter element. Put a good grade of clean
fuel in the fuel tank. See Fuels For Caterpillag$2il Engines, Special Instruction, Form No.
SEHS7067 and Measuring Diesel Fuel AP1 SpecifizziBfraSpecial Instruction, Form No.
GMGO00977.
7. Wrong Fuel Injection Timing
Make adjustment to timing.

Problem 3. Engine Misfires Or Runs Rough

Probable Cause:
1. Fuel Pressure Is Low
Make sure there is fuel in the fuel tank. Look leaks or bad bends in the fuel line between fuel
tank and fuel transfer pump. Look for air in thelfaystem, sticking, binding or defective fuel
bypass valve. Check fuel pressure. The outlet press the fuel transfer pump is 230 + 35 kPa

(33 £ 5 psi) at full load speed.

If fuel pressure is lower than 140 kPa (20 psptafi a new filter element. If fuel pressure idl sti
low, install a new fuel transfer pump.

2. Air In Fuel System

Find the air leak in the fuel system and corredf @ir is in the fuel system, it will probably g
on the suction side of fuel transfer pump.

3. Leak Or Break In Fuel Line Between Injection Pufmq Injection Nozzle
Install a new fuel line.

4. Wrong Valve Lash

Make adjustment according to the Subject, ValvehlLSstting.

5. Defect in Fuel Injection Nozzle(s) or Injectionr®p(s)
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Run at rpm that causes engine to misfire the mostrothe roughest. Then loosen a fuel injec
line nut at the valve cover base for each cylindeg at a time. Find the cylinder where a
loosened fuel line nut does not change the wagtigine runs. Test the injection pump and
injection nozzle for that cylinder. Install new sawhere needed.

6. Wrong Fuel Injection Timing

Make adjustment to timing.

7. Bent Or Broken Push Rod

Replacement of push rod is necessary.

8. Fuel Has "Cloud Point" Higher Than Atmospheric pemature ("Cloud Point" = Temperature
Which Makes Wax Form In Fuel.)

Drain the fuel tank, lines, and fuel injection puhmqusing. Change the fuel filter. Fill the tank
with fuel which has the correct "cloud point" aminove the air from the system with the prin

pump.
Problem 4. Stall At Low RPM
Probable Cause:
1. Fuel Pressure Is Low
Make sure there is fuel in the fuel tank. Look leaks or bad bends in the fuel line between fuel
tank and fuel transfer pump. Look for air in thelfaystem, sticking, binding or defective fuel
bypass valve. Check fuel pressure. The outlet press the fuel transfer pump is 230 + 35 kPa

(33 £ 5 psi) at full load speed.

If fuel pressure is lower than 140 kPa (20 psptafi a new filter element. If fuel pressure idl sti
low, install a new fuel transfer pump.

2. ldle RPM Too Low

Make adjustment to governor so idle rpm is the sasgiven in the Fuel Setting And Related
Information Fiche.

3. Defect In Fuel Injection Nozzle(s)
Install a new fuel injection nozzle(s).
4. Engine Accessories

Check engine accessories for damage and corredtant. If necessary, disconnect the
accessories and test the engine.

5. Defect In Fuel Injection Pump(s)
Install new parts if needed.
Problem 5. Sudden Changes In Engine Speed (RPM)

Probable Cause:
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1. Failure of Governor or Fuel Injection Pur
Look for damaged or broken springs, linkage or offagts. Remove the governor. Check for-
travel of the fuel racks. Be sure fuel injectiomms are installed correctly. Check for correct
governor spring. Install new parts for those thatdhdamage or defects.

Problem 6. Not Enough Power

Probable Cause:
1. Poor Quality Fuel

Remove the fuel from the fuel tank. Install a nemlffilter element. Put a good grade of clean
fuel in the fuel tank.

2. Fuel Pressure Is Low

Make sure there is fuel in the fuel tank. Look leaks or bad bends in the fuel line between fuel
tank and fuel transfer pump. Look for air in thelfaystem, sticking, binding or defective fuel
bypass valve. Check fuel pressure. The outlet press the fuel transfer pump is 230 + 35 kPa
(33 =+ 5 psi) at full load speed.

If fuel pressure is lower than 140 kPa (20 psgtafi a new fuel filter element. If fuel pressuse i
still low, install a new fuel transfer pump.

3. Leaks In Air Inlet System
Check the pressure in the air inlet manifold. Léakrestrictions in the air cleaner.
4. Governor Linkage

Make adjustment to get full travel of linkage. Bikhew parts for those that have damage or
defects.

5. Wrong Valve Lash

Make adjustment according to the Subject, ValvehLSstting.

6. Defect In Fuel Injection Nozzle(s) Or Fuel InjectiPump(s)

Run at rpm that causes engine to misfire the mostrothe roughest. Then loosen a fuel line nut
on the injection pump for each cylinder, one atreet Find the cylinder where a loosened fuel
line nut does not change the way the engine ruest the injection pump and injection nozzle
that cylinder. Install new parts where needed.

7. Wrong Fuel Injection Timing

Make adjustment to timing.

8. Rack Setting Too Low

Make reference to the Fuel Setting And Relatedrin&gion Fiche.

9. Fuel Ratio Contra
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Control either needs an adjustment or it is damaapeda new control is neede
10. Turbocharger Has Carbon Deposit Or Other Causdsi€tfon
Inspect and repair turbocharger as necessary.
Problem 7. Too Much Vibration
Probable Cause:
1. Loose Bolt Or Nut For Pulley Or Damper
Tighten bolt or nut.
2. Pulley Or Damper Has A Defect
Install a new pulley or damper.
3. Engine Supports Are Loose, Worn, Or Have A Defect
Tighten all bolts that hold engine supports. Instalv components if necessary.
4. Engine Misfires Or Runs Rough
Make Reference to Item 3.
5. Fan Blade Not In Balance

Loosen or remove fan belts and operate engine $boe time at the rpm that the vibration was
present. If vibration is not still present, make=placement of the fan assembly.

Problem 8. Loud Combustion Noise (Sound)
Probable Cause:
1. Poor Quality Fuel
Remove the fuel from the fuel tank. Install a nemlffilter element. Put a good grade of clean
fuel in the fuel tank. See Fuels For Caterpillag$ail Engines, Special Instruction, Form No.
SEHS7067 and Measuring Diesel Fuel AP1 SpecifizziBfraSpecial Instruction, Form No.
GMGO00977.
2. Defect In Fuel Injection Nozzle(s)
Install new fuel injection valve(s).
3. Defect In Fuel Injection Pump(s)
Install new fuel injection pump(s).
4. Wrong Fuel Injection Timing

Make adjustment to timing.

Problem 9. Valve Train Noise (Clicking)
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Probable Cause:
1. Damage To Valve Spring(s), Locks, Or Broken Or Wdalve Lifter

Install new parts where necessary. Broken lockscease the valve to get into the cylinder. This
will cause much damage.

2. Not Enough Lubrication
Check lubrication in valve compartment. There ninest strong flow of oil at engine high rpm,
but only a small flow of oil at low rpm. Oil passsgmust be clean, especially those that send oil
to the cylinder head.
3. Too Much Valve Lash
Make adjustment according to the Subject, ValvehlLSstting.
Problem 10. Oil In Cooling System
Probable Cause:
1. Defect In Core Of Engine Oil Cooler Or Transmiss@il Cooler

Install a new engine oil cooler or transmissioncoibler. Drain and flush cooling system and
refill with new coolant.

2. Defect In Spacer Plate Gasket

Install new spacer plate gasket.

3. Failure Of Cylinder Head Gasket

Install a new head gasket.
Problem 11. M echanical Noise (Knock) In Engine
Probable Cause:

1. Failure Of Bearing For Connecting Rod

Inspect the bearing for the connecting rod and#ering surface (journal) on the crankshaft.
Install new parts where necessary.

2. Damaged Timing Gears

Install new parts where necessary.
3. Damaged Crankshaft

Make replacement of the crankshatft.
4. Defect In Attachment

Repair or install new componen
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Problem 12. Fuel Consumption Too High
Probable Cause:
1. Fuel System Leaks
Large changes in fuel consumption may be the resisite leaks probably will cause low eng
oil pressure and an increase in oil level in thgima Tighten loose connections or make a
replacement of the component that leaks.
2. Fuel And Combustion Noise (Knock)
Make Reference to Item 3 and Item 6.
3. Wrong Fuel Injection Timing
Make adjustment to timing.
Problem 13. Loud Valve Train Noise
Probable Cause:
1. Damage To Valve Spring(s)
Make replacement of parts with damage.

2. Damage To Camshaft

Make replacement of parts with damage. Clean engmmughly. If replacement of camshatft is
made, new valve lifters are also necessary.

3. Damage To Valve Lifter
Clean engine thoroughly. Make a replacement ofitraaged valve lifters. Inspect camshaft
lobes for damage. Look for valves that do not mioeely. Make an adjustment to valve lash
according to the Subject, Valve Lash Setting.
4. Damage To Bridge For Valves Or Bridge Dowel
Make a replacement of the bridge and/or bridge dlcavel adjust as necessary.

Problem 14. Too Much Valve Lash

Probable Cause:
1. Not Enough Lubrication
Check lubrication in valve compartment. There ningst strong flow of oil at engine high rpm,
but only a small flow at low rpm. Oil passages nhestlean, especially those that send oil to the
cylinder head.

2. Rocker Arm Worn At Face That Makes Contact WitidBe

If there is too much wear, install new parts okeycarms. Make adjustment of valve lash
according to the Subject, Valve Lash Sett
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3. Bridge Or Bridge Dowel For Valves Wo
Make replacement of the bridge and/or bridge doamad, adjust as necessary.
4. End Of Valve Stem Worn

If there is too much wear, install new valves. Makigustment to valve lash according to the
Subject, Valve Lash Setting.

5. Worn Push Rods

If there is too much wear, install new push rodskBadjustment of valve lash according to the
Subject, Valve Lash Setting.

6. Broken Or Worn Valve Lifters

Install new valve lifters. Check camshaft for we@ineck for free movement of valves or bent
valve stem. Clean engine thoroughly. Make adjustraéwalve lash according to the Subject,
Valve Lash Setting.

7. Worn Camshaft Lobes

Install a new camshatft. Install new valve liftdfrdamaged. Check for free movement of valve
bent valve stems. Make adjustment of valve lasbralatg to the Subject, Valve Lash Setting.

Problem 15. Valve Rotocoil Or Spring Lock IsFree
Probable Cause:
1. Broken Locks
Broken locks can cause the valve to get into thi@asr. This will cause much damage.
2. Broken Valve Spring(s)
Install new valve spring(s).
3. Broken Valve
Replace valve and other damaged parts.
Problem 16. Oil At The Exhaust
Probable Cause:
1. Too Much Oil In The Valve Compartment
Look at both ends of the rocker arm shaft. Be syptug is in each end of the shatft.
2. Worn Valve Guides
Reconditioning of the cylinder head is needed.

3. Worn Piston Ring
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Inspect and install new parts as nee:
Problem 17. Little Or No Valve Lash
Probable Cause:

1. Worn Valve Seat Or Face Of Valve

Reconditioning of cylinder head is needed. Makeistdjent of valve lash according to the
Subject, Valve Lash Setting.

Problem 18. Engine Has Early Wear
Probable Cause:
1. Dirt In Lubrication Oil
Remove dirty lubrication oil. Install new oil filteelements. Put clean oil in the engine.
2. Air Inlet Leaks
Inspect all gaskets and connections. Make repdeaks are found.
3. Fuel Leakage Into Lubrication Oil

This will cause high fuel consumption and low ergiil pressure. Make repairs if leaks are
found. Install new parts where needed.

Problem 19. Coolant In Lubrication Oil
Probable Cause:
1. Failure Of Engine Oil Cooler Core

Install a new engine oil cooler. Drain crankcase iefill with clean engine oil. Install new oll
filter elements.

2. Failure of Cylinder Head Gasket Or Water Seals

Check cylinder liner projection. Install a new spaplate gasket and new water seals in the
spacer plate. Install a new cylinder head gaskght&n the bolts that hold the cylinder head
according to the Specifications.

3. Crack Or Defect In Cylinder Head

Install a new cylinder head.

4. Crack Or Defect In Cylinder Block

Install a new cylinder block.

5. Failure Of Liner Seals

Replace seal:
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6. Crack Or Defect In Cartridge Of Turbochar:
Install a new turbocharger cartridge.
Problem 20. Too Much Black Or Gray Smoke
Probable Cause:
1. Not Enough Air For Combustion
Check air cleaner for restrictions.
2. Damaged Fuel Injection Nozzle(s)
Install new fuel injection nozzle(s).
3. Wrong Fuel Injection Timing
Make adjustment to timing.
4. Defect In Fuel Ratio Control
Make adjustment to or install new control.
Problem 21. Too Much White Or Blue Smoke
Probable Cause:
1. Too Much Lubrication Oil In Engine
Remove extra oil. Find where extra oil comes fr&ut correct amount of oil in engine.
2. Engine Misfires Or Runs Rough
Make Reference to Item 3.
3. Wrong Fuel Injection Timing
Make adjustment to timing.
4. Worn Valve Guides
Reconditioning of cylinder head is necessary.
5. Worn Piston Rings
Install new piston rings. Check condition of cykrdiners.
6. Failure Of Turbocharger Oil Seal
Check inlet manifold for oil. Replace seals andarepurbocharger if necessary.
7. Coolant In Combustion System

Check for cracked hea
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Problem 22. EngineHas L ow Oil Pressure
Probable Cause:
1. Dirty Oil Filter Or Oil Cooler

Check the operation of bypass valve for the filkestall new oil filter elements if needed. Clean
or install new oil cooler core. Remove dirty oibifin engine. Put clean oil in engine.

2. Diesel Fuel In Lubrication Oil

Find the place where diesel fuel gets into theidaion oil. Make repairs as needed. Remove the
lubrication oil that has diesel fuel in it. Instakw oil filter elements. Put clean oil in the erayi

3. Too Much Clearance Between Rocker Arm Shaft anckRoArms
Check lubrication in valve compartment. Install ngavts as necessary.
4. Oil Pump Suction Pipe Has A Defect
Replacement of pipe is necessary.
5. Relief Valve For Oil Pump Does Not Operate Colfgect
Clean valve and housing. Install new parts as sacgs
6. Oil Pump Is Worn Or Has A Defect
Repair or make replacement of necessary parts.
7. Too Much Clearance Between Crankshaft And Crarfk&learings
Inspect crankshaft and bearings. Install new Eertsecessary.
8. Too Much Clearance Between Camshaft And CamstesdtiBgs
Install new camshaft bearings. Install new camshatcessary.
9. Defect In Oil Pressure Gauge
Install new gauge.
10. Too Much Bearing Clearance For Idler Gear
Inspect bearings and make replacement as necessary.
Problem 23. Engine Uses Too Much Lubrication Oil
Probable Cause:
1. Too Much Lubrication Oil In Engine
Remove extra oil. Find where extra oil comes fr&ut correct amount of oil in engine.

2. Oil Leaks
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Find all oil leaks. Make repairs as necess
3. Oil Temperature Is Too High

Check operation of engine oil cooler. Clean theeafrthe engine oil cooler. Install new parts if
necessary.

4. Too Much Oil In the Valve Compartment

Look at both ends of the rocker arm shaft. Be aypkig is in each end of the shatft.
5. Worn Valve Guides

Reconditioning of the cylinder head is necessary.

6. Worn Piston Rings And Cylinders

Inspect and install new parts as necessary. Retamdg of the cylinder block may be
necessary.

7. Failure Of Seal Rings In Turbocharger
Check inlet manifold for oil and make repair toktocharger if necessary.
Problem 24. Engine Coolant 1s Too Hot
Probable Cause:
1. Restriction To Flow of Coolant Through Radiator€dubes
Clean and flush radiator.
2. Restriction to Air Flow Through Radiator
Remove all restrictions to air flow.
4. Low Fan Speed
Check for worn or loose fan belts.
5. Not Enough Coolant In System
Add coolant to cooling system.
6. Pressure Relief Valve Has A Defect
Check operation of pressure relief valve. Instadka pressure relief valve if necessary.
7. Combustion Gases In Coolant
Find out where gases get into the cooling systeakeétepairs as necessary.
8. Water Temperature Regulators (Thermostats) Or Beatpre Gauge Has A Defect

Check water temperature regulators for correctatfmer. Check temperature gauge operai
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Install new parts as necesse

9. Water Pump Has A Defect

Make repairs or replacement of the water pump asssary.
10. Too Much Load On The System

Make a reduction to the load.

11. Wrong Fuel Injection Timing

Make adjustment to timing.

12. Torque Converter Or Transmission Does Not OpeZateectly. This Can Cause An Increase
In The Coolant Temperature

Make corrections for torque converter or transrissunning too hot.
Problem 25. Exhaust Temperaturels Too High
Probable Cause:
1. Air Inlet Or Exhaust System Has A Restriction
Remove restriction.
2. Wrong Fuel Injection Timing
Make an adjustment to the timing.
Problem 26. Starter Motor DoesNot Turn
Probable Cause:
1. Battery Has Low Output
Check condition of battery. Charge battery or maggacement as necessary.
2. Wires Or Switch Has Defect
Make repairs or replacement as necessary.
3. Starter Motor Solenoid Has A Defect
Install a new solenoid.
4. Starter Motor Has A Defect
Make repair or replacement of starter motor.
Problem 27. Alternator Gives No Charge

Probable Cause:
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1. Loose Drive Belt For Alternatc
Make an adjustment to put the correct tension erdtive belt.
2. Charging Or Ground Return Circuit Or Battery Cortiens Have A Defect

Inspect all cables and connections. Clean andetigali connections. Make replacement of parts
with defect.

3. Rotor (Field Coil) Has A Defect
Install a new rotor.
Problem 28. Alternator Charge RatelsLow Or Not Regular
Probable Cause:
1. Loose Drive Belt For Alternator
Make an adjustment to put the correct tension erdtive belt.
2. Charging Or Ground Return Circuit Or Battery Cartiens Have A Defect

Inspect all cables and connections. Clean andetigali connections. Make replacement of parts
with defect.

3. Alternator Regulator Has A Defect
Install a new alternator regulator.
4. Alternator Regulator Not Adjusted Correctly

See Electrical System in Testing and Adjusting. 8atternator regulators can be adjusted and
some can not be adjusted.

5. Rectifier Diodes Have A Defect
Make replacement of rectifier diode that has adefe
6. Rotor (Field Coil) Has A Defect
Install a new rotor.
Problem 29. Alternator Charge RatelsToo High
Probable Cause:
1. Alternator Or Alternator Regulator Has Loose Cartioas
Tighten all connections to alternator or alternaggulator.
2. Alternator Regulator Has A Defect

Install a new alternator regulat
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Problem 30. Alternator Has Noise

Probable Cause:
1. Drive Belt For Alternator Is Worn Or Has A Defect
Install a new drive belt for the alternator.
2. Loose Alternator Drive Pulley

Check groove in pulley for key that holds pulleypiace. If groove is worn, install a new pulley.
Tighten pulley nut according to Specifications.

3. Drive Belt And Drive Pulley For Alternator Are Not Alignment

Make an adjustment to put drive belt and driveegyulh correct alignment.
4. Worn Alternator Bearings

Install new bearings in the alternator.

5. Rotor Shaft Is Bent

Make a replacement of the rotor shaft.

6. Rectifiers In The Alternator Are Shorted

Make a replacement of the diode assembly.

Fuel System

Either too much fuel or not enough fuel for combrstan be the cause of a problem in the fuel
system. Many times work is done on the fuel systdman the problem is really with some other part of
the engine. The source of the problem is diffitoiltind, especially when smoke comes from the
exhaust. Smoke that comes from the exhaust caaused by a defective unit injector, but it can also
be caused by one or more of the reasons that follow

a. Not enough air for good combustion.
b. An overload at high altitude.

c. Oil leakage into combustion chamber.
d. Not enough compression.

e. Fuel injection timing incorrect.

Fuel System | nspection

A problem with the components that send fuel toethgine can cause low fuel pressure. This can
decrease engine performance.

1. Check the fuel level in the fuel tank. Look at tap for the fuel tank to make sure the vent is not
filled with dirt.

2. Check the fuel lines for fuel leakage. Be sureftiet supply line does not have a restriction bad
bend. Verify that the fuel return line has not apiied in the sections subject to t
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3. Install a new fuel filter. Clean the primary fu#der.

4. To remove air from the fuel system, use the procethat follows:

a. Use the priming pump to remove air from the lowssure side of the fuel system.

b. Loosen ondralf turn the fuel injection line nuts at each adajn the valve cover base. Move thrc
lever to Low Idle position. Use the starter motturn the engine until fuel without air flows frotime

loose connections. Tighten the nuts.

NOTE: Because of the check assemblies in the injectiomppoutlets for the DI engine, the priming
pump will not give enough pressure to remove aimfthe fuel injection lines

5. Inspect the fuel bypass valve to see that theme igstriction to good operation.

Checking Engine Cylinder s Separ ately

An easy check can be made to find the cylinderriinag rough (misfires) and causes black smoke to
come out of the exhaust pipe.

Run the engine at the speed that is the roughestdn the fuel line nut at a fuel injection pumbisT
will stop the flow of fuel to that cylinder. Do thfor each cylinder until a loosened fuel lineaarid
that makes no difference in engine performancesiBe to tighten each fuel line nut after the test,
before the next fuel line nut is loosened. Chedhezylinder by this method. When a cylinder is fdun
where the loosened fuel line nut does not makdfarence in engine performance, test the injection
pump and injection valve for that cylind

Temperature of an exhaust manifold port, when tiggne runs at low idle speed, can also be an
indication of the condition of a fuel injection val Low temperature at an exhaust manifold paahis
indication of no fuel to the cylinder. This can pity be an indication of an injection valve with a
defect. Extra high temperature at an exhaust midnpiort can be an indication of too much fuel te th
cylinder, also caused by an injection valve witlfiegect.

The most common defects found with the fuel injactialves are:
1. Carbon on tip of the nozzle or in the nozzle odfi

2. Orifice weatr.
3. Dirty nozzle screen.

Fuel Injection Service

I njection Valve (Capsule-Type Nozzle)

Tools Needed
5P0144  Socket 1
5P5195  Fuel Line Wrench 1
5P6229  Extractor 1

If a fuel injection nozzle has been removed fromdirect injection adapter, test the nozzle beitase
again installed in the adapter. See Testing Ca-Type Fuel Injection Nozzle:
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Make sure the contact surfaces of the nozzle amdtdnjection adapter are clean and smooth b
installation of the nozzle. Tighten the nut thalidsahe nozzle in position to 75 + 7 N-m (55 £ 5t)b

NOTICE

Thenut that holdsthe nozzle in position must have the correct torque.
Therewill be damageto thenozzleif the nut istoo tight. If thenut is
not tight enough, the nozzle can leak.

Install the inner fuel injection line to the adapaad to the nozzle. Tighten nuts of both end<te: 4
N-m (30£ 5 Ib ft). Use the 5P0144 Socket to tighten thed fine nut at the nozzle. Use 5P5195 Fuel
Line Wrench to tighten fuel line nut at the adapter

Removal of I njection Pump

Tools Needed

6V6019  Timing Pin
8T528B7 ‘Wrench
| a52244  Extractor

1
1
1

1. Remove plug from fuel injection pump housing (2).

2. Install 6V6019 Timing Pin (A) with the flat end wa in the hole that the plug was removed from.
3. Turn governor control shaft (1) toward High Idldgoush down on timing pin (A) until it engages in
the slot (groove) in the rack. The rack is now eesd (at zero position). The fuel injection pumas ¢
now be removed.

4. Disconnect the fuel lines from the injection pumps

5. Use the 875287 Wrench to loosen the bushing thldistthe fuel injection pump in the housing.

6. Install 852244 Extractor (5) on the threads ofitiection pump. Pull the pump straight out of the
bore.

Put Rack At Zero Position
(1) Governor control shaft. (2) Fuel injection puhmgising. (A) 6V6019 Timing Pit
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When injection pumps and spacers are removed fnenmjection pump housing, keep the parts
each pump together so they can be installed battieinoriginal location. Make reference to subject
Checking The Plunger And Lifter Washer On The ItigtPump.

Be careful when injection pumps are disassembledi®@ damage the surface on the plunger. The
plunger and barrel for each pump are made as Bsetot put the plunger of one pump in the barfe
another pump. If one part is worn, install a cortgpleew pump assembly. Be careful when the plunger
is put in the bore of the barrel.

I nstallation of Injection Pump

Tools Needed

350240 Rack Pgsition Tool Group 1

or

69128 Rack Position Tool Group
BVG6019  Timing Pin 1
8T5287 Wrench 1
852244  Extractor 1

NOTICE

Thefue rack Must Beln The Center Position befor e the correct
installation of an injection pump ispossible.
The procedure to center the fuel rack is showheénsubject, Removal Of Injection Pump.
To install a fuel injection pump back into the himgsbore, use the procedure that follows:
1. Put 852244 Extractor (5) on threads of injectiamp.

2. Put groove of barrel (3) in alignment with slotgefar segment (4) (slot is on opposite side of gear
segment teeth).

Fuel Pump Installation
(Typical lllustration) (3) Barrel. (4) Gear segme() 852244 Extractor. (6) Bushing.

3. Look inside the bore of the injection pump houdim@nd the dowel. Put groove of the barrel in
alignment with the dowel and put the injection pusiiaight down into the bore.

4. Push down on extractor (5) (hand force only) ansdall bushing (6) that holds the injection pum|

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagins2C del01

the pump housing. If the pump is in the correciitpmyg the bushing will turn into the threads oé
injection pump housing with the fingers until itagen with the top of the housing (except for thenp
that is in the position to fire). When bushingristalled correctly, tighten the bushing to 205 #N\L4n
(150 £ 10 Ib ft).

NOTICE

Damageto the housing will be the result if the bushing istoo tight. I f
the bushing is not tight enough, the pump will have leakage.

5. Remove the 6V6019 Timing Pin from injection pungqusing and install the plug back in the hole.

6. Move the governor control back to shut-off positi€heck to be sure governor control moves freely
between fuel-on and shut-off position.

Check for the correct installation of injection pumith the engine stopped. Rack travel from theen
position in the fue-on direction can be checked with governor instilit the governor and governor
piston must be removed to check for full rack ttaldse 95240 Rack Position Tool Group and the -
that follows to check rack travel. Make referemz&tiel Rack Setting for installation of 950240 Rack
Position Tool Group.

EXAMPLE OF RACK TRAVEL

TRAVEL TOTAL
TO:::UHE‘T_CK FROM CENTER| REDUCTION
TEETH POSITION OF TRAVEL
OFF
mm in. mm in. mm in.
Q 20 B 10 .4 O Q
1 18 .6 7 | 5 3

The same rasults can be obtained for 2 and 3 teeth off.
Reduction of rack travel is greater but will not have s
canstant ratio. ABS355-1P1

With the governor piston and valve removed, thaltamount of fuel rack travel (from shotf position
to full load position) is approximately 20.32 mr8Q0 in). If the pump is installed wrong (centerttoo
of gear segment is not in correct notch of fuekydugel rack travel will be less than 20.32 mm Q80).
The injection pump will have to be removed and timstalled correctly.

If one or more of the fuel injection pumps have been installed wrong, it
ispossible for the engineto run out of control when started. When any
of the fuel injection pumps have been removed and installed with the
fuel injection pump housing on the engine, take the precautions (steps)
that follow to stop the engineif it startsto over speed (run out of

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagins21 del01

control).

a. Remove the air cleaner so that turbocharger k&t (i@) is open as shown.

Turbocharger With Open Air Inlet
(7) Air inlet.

b. If a pump has been installed wrong and the endires not run in a normal way, put a steel plate
over the air inlet opening as shown to stop thereng

Stopping The Engine

Checking The Plunger And Lifter Washer On An Injection Pump

Check timing dimension for the fuel injection pumptake an adjustment if necessary, with the pump
housing off the engine. When an adjustment toithag dimension is done correctly, fuel injection i
the cylinder will be at the correct time. If thentng dimension is too small, fuel injection will karly.

If the timing dimension is too large, fuel injectiwvill be late.

An injection pump can have a good fuel flow comiram it but not be a good pump because of slow
timing that is caused by wear on the bottom entth@fplunger. When making a test on a pump that has
been used for a long time, use a micrometer andunedhe length of the plunger. If the length & th
plunger is shorter than the minimum length (wornmehsion given in the chart, install a new pul
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Fuel Purmp Plunger

Length  [69.118 + 0.038 mm|69.118  0.013 mm|B6.424 = 0.038 mm
(New) [{2.7212 £ 0015 in)|(2.7212 £ .0005 in)|{2.6151 £ .0015 in)
Minimurm 639.079 mm 62.079 mm 66385 mm
Permissible (2.7196 in) (27198 in) (2.6136 in}
Length
Used With
Fuel Injector aWwa10t TWO5E61 7N1185
Pump Group

Look for wear at the top part of the plunger. Chtekoperation of the plunger according to the
instructions for the Fuel Injection Test Bench.

_—

C

jose

Wear Between Lifter Washer And Plunger
Fig. A shows the contact surfaces of a new pumpgauand a new lifter washer. In Fig. B the pummpgker and lifter
washer have worn a large amount. Fig. C shows he\ilat end of a new plunger makes bad contact avitlorn lifter
washer, causing rapid wear to both parts.

When there is too much wear on the pump plungerlifier washer may also be worn and there will

not be good contact between the two parts. Tofstpvear on the end of a new plunger, install new
lifters in the place of lifters that have washerthwvear.

Fued Injection Lines

Fuel from the fuel injection pumps is sent throtigh fuel injection lines to the fuel injection néezz

Each fuel injection line of an engine has a speiggign and must be installed in a certain location
When fuel injection lines are removed from an eagput identification marks or tags on the fuetin
as they are removed, so they can be put in theadocation when they are installed.

The nuts that hold a fuel injection line to an atien nozzle and injection pump must be kept tigise
a torque wrench and the 2P5494 Crowfoot Wrenclylaen the fuel line nutsto 40+ 7 N-m (30 £5 Ib
ft).

Fud Bypass Valve

The fuel bypass valve controls fuel pressure tdukeinjection pump at full speed to a pressur@2d
+ 35 kPa (33 £ 5 psi).

Finding Top Center Compression Position For No. 1 Piston
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Tools Needed
959082 Engine Turning Tool 1

NOTE: No. 1 piston at top center (TC) on the compresstavke is the starting point for all timing
procedures

1. Remove timing bolt (1), bolt (3) and cover (4).

2. Remove plug (2).

Locating Top Center
(Right Side Of Engine) (1) Timing bolt (in storalgpeation). (2) Plug. (3) Bolt. (4) Cover.

3. Install 959082 Engine Turning Tool (5) in the hogs

Location For 959082 Engine Turning Tool
(1) Timing bolt installed. (5) 959082 Engine Tuigifool.

4. Hold timing bolt (1) against the flywheel throutite hole from which plug (2) was removed.

5. Use a 1/2 inch drive ratchet and tool (5) to tilma flywheel counterclockwise (as seen from the rea
of the engine). Stop when the timing bolt goes atbreaded hole in the flywheel. If the timingtbol
can be turned freely in the threaded hole in thwtikel, the No. 1 piston of the engine is on toptee

NOTE: If the hole in the flywheel is turned beyond théehio the flywheel housing, turn the flywheel

back (clockwise) a minimum of 30 degrees. Do Stegd&in. This will prevent timing error caused by
play in the timing gear:
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Cylinder And Valve Location

6. Remove the left front valve cover. Look at thevesl of No. 1 cylinder. The valves will be closed if
No. 1 piston is on the compression stroke. You khba able to move the rocker arms up and d
with your hand. If No. 1 piston is not on the coegsion stroke, do the steps that follow.

7. Remove the timing bolt from the flywheel.
8. Turn the flywheel 360 degrees counterclockwiseiastll the timing bolt.
NOTE: If the hole in the flywheel is turned beyond théehio the flywheel housing, turn the flywheel

back (clockwise) a minimum of 30 degrees. Do Stegd&in. This will prevent timing error caused by
play in the timing gear:

Checking Engine Timing And Automatic Timing Advance Unit
With 875300 Timing Indicator Group And 875301 Diesel
Timing Adapter Group

! Tools Needed
B8T5300 Timing Indicator Group 1
8T5301 Diesel Timing Adapter Graup 1

8T5300 Timing Indicator Group
(1) 8T5250 Engine Timing Indicator. (2) 5P7366 @hksembly. (3) 6V2197 Magnetic Transducer. (4)327Cable. (5
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6V2199 & 6V3093 Transducer Adapters. (6) 8K4644d-us

The 8T5300 Timing Indicator Group with an 8T530E&®8| Timing Adapter Group, can be used to
measure fuel injection timing for the engine.

o)

8T5301 Diesel Timing Adapter Group
(7) 5P7437 Adapter. (8) 6V2198 Cable. (9) 5P7436k6r. (10) 6V7910 Transducer. (11) 5P7435 Adapte). 6V3016
Washer.

When checking the dynamic timing on an engine ltlagta mechanical advance, Caterpillar
recommends that service, personnel calculate atdh@ dynamic timing specifications first on a
worksheet like Form No. SEHS8140. See Specialuogon, Form No. SEHS8580 for information
required to calculate the timing curve. For theecrtiming specifications to use, see the Engine
Information Plate for the performance specificathumber and make reference to the Fuel Setting And
Related Information Fiche.

NOTE: For more information on acceptable tolerances yoadhic fuel injection timing, see Service
Magazine dated 4-1-85 and 10-25-85.

After the timing values are calculated and plotted,dynamic timing should be checked with the
8T5300 Engine Timing Indicator Group. To do thispvéce personnel must operate the engine from
1000 rpm (base rpm) to high to high idle and fraghhdle to 1000 rpm (base rpm). Unstable readings
are often obtained below 1000 rpm. He must redweddyynamic timing at each 100 rpm and at the
specified speeds during both acceleration and eext&n. Then he should plot the results on the
worksheet.

Inspection of the plotted values will show if theefinjection timing is within specification anditfis
advancing correctly.

1. Make reference to Special Instructions, Form NeHS8580 for complete instructions and
calibration of the 8T5300 Timing Indicator Group.

The engine must be stopped before the timing indicator group is
installed. A high pressurefuel line must be disconnected and a probe
must beinstalled in the flywheel housing.
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Transducer In Position
(10) Injection transducer. (13) Fuel injection liioe No. 1 cylinder.

2. Disconnect fuel injection line (13) for No. 1 aydier. Slide the nut up and out of the way. Put 3B
Adapter (9) in its place and turn the adapter doiméofuel pump bonnet until the top of the bonnet
threads are approximately even with the bottoninef'tvindow" in 5P7436 Adapter (9).

3. Put 5P7435 Tee Adapter (11) on injection transd(l0@ and put the end of 5P7435 Tee Adapter
(11) in the "window" of 5P7436 Adapter (9).

4. Move the end of fuel line (13) down on top of 5B34ee Adapter (11). Hold fuel line (13) in place
with 5P7437 Adapter (7) and tighten to a torqua@Mmore than 40 N-m (30 Ib ft).

5. Remove plug (14) from timing hole in flywheel hing Install transducer adapter (5) into the tirr
hole and tighten just a small amount more thaneiiright.

.

Timing Hole Location
(14) Plug.

6. Push magnetic transducer (3) into adapter (5) wmiakes contact with the flywheel. Pull it baoit
1.5 mm (.06 in) and finger tighten the knurled lloak

i

i 2 o =
| BP0am PR #“:H

L e

Transducer In Position

(3) Magnetic transducer.

7. Connect the cables from the transducer to engimad indicator (1). Calibrate and ma
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adjustments. For calibration procedure, refer tecg Instruction Form No. SEHS85

8. Start the engine and let it reach operating teatpez. Then run the engine at approximately onke hal
throttle for eight to ten minutes before measutingng.

9. Run the engine at the speeds required to checkdleywautomatic timing advance and high idle.
Record the engine timing indicator readings. If¢éngine timing is not correct, make reference tel Fu
System Adjustments: On Engine, Fuel Injection Pdmmping (Timing Pin Method) for static
adjustment of the fuel injection pump drive.

10. If the timing advance is still not correct, othie operation of the advance is not smooth, make a
repair or replacement of the automatic advance Thgre is no adjustment to the unit.

Fuel System Adjustments. On Engine

Camshaft Timing For The Fuel I1njection Pump

Tools Needed |
8v60t19  Timing Pin 1 ;

1. Put No. 1 piston at top center (TC) on compresstooke. Make reference to Finding Top Center
Compression Position For No. 1 Piston.

NOTE: A 1P3566 9/16 Hex Bit cut to a length of 25 mm (fh)0can be used to remove the plug from
the front end of the injection pump housing.

| &

,,u}11]}ﬁ"?)"‘1

Timing Pin Installed
(A) 6v6019 Timing Pin.

2. Remove the plug at the front end of the fuel itiggcpump housing.
3. Install 6V6019 Timing Pin (A) [end with taper] tugh the hole in the injection pump housing.

4. If timing is correct, the timing pin will go intthe notch in the camshaft and the timing bolt with
into the threaded hole in the flywheel. If timirgNOT correct, the timing must be changed.

NOTE: If timing is correct, Be Sure To Remove Timing Rind Timing Bolt.
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Access Cover To Automatic Timing Advance Unit
(1) Cover.

If timing was NOT correct, remove timing pin anceube procedure that follows to change the timing.
a. Remove access cover (1) to the four bolts of theraatic timing advance unit.

b. Be sure the timing pin is removed before you loabe bolts. Loosen the four bolts (2) which hold
automatic timing advance unit (3) on the fuel puramshatft.

__,r'l‘.~I ‘l'\.{
]

g 7
S——— Y -

i

¥ -

AR

Automatic Timing Advance Unit
(2) Bolts. (3) Automatic timing advance unit. (4g¢tRiner.

c. Tighten the bolts (2) with fingers until thereaismall amount of friction (slight drag) betweea th
retainer (4) and the timing advance unit (3). Thigion will hold the unit against the timing gear
This prevents play (backlash) when gears are tuim#étk correct position.

d. Remove the timing bolt. Turn the flywheel untietiming pin will go into the groove in the injeati
pump camsha

e. With the timing pin installed, turn the flywhedbckwise (opposite the direction of engine rotatia
minimum of 30 degrees. The reason for this stép I sure the play is removed from the timing gear
when the engine is put on top center (TC).

f. Turn the flywheel in the direction of engine ratatuntil the No.1 piston of the engine is on top
center compression stroke. Then turn the timing intd the threaded hole in the flywheel.

g. Tighten bolts (2) to 25 N-m (20 Ib ft). Then reradhe timing pin from the injection pump housing.
h. Tighten bolts (2) to 135 £ 7 N-m (100 + 5 Ib ffhen remove the timing bolt from the flywheel.

5. Turn the crankshaft two complete revolutions amelck the timing again to see that timing pin will
go into notch in camshaft with bolt in flywheel.

6. If timing is not correct, do the procedure of Stépthru h agai
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NOTE: If timing is correct, Be sure To Remove Timing Rind Timing Bolt.

Flow Checking M ethod

NOTE: This procedure cannot be used on later enginesA0@B Series Fuel Injection Nozzles.

Tools Needed
1P0540  Flow Checking Tool Group
6V2023 Adapter Group
B8T5248 Engine Timing Adapter Group
BT5340  Adapter
6v3075 Dial Indicator

3P1585 Collet
or

5P4814 Collet
5P2393  Contact Point
5P7261 Contact Point
3583264 Rod

BVE019  Timing Pin

— ] b | ot | b | ok | —R

— | — | —& ] sk | =

Measuring Piston Travel
(1) 3P1565 Collet. (2) 6V3075 or 95215 Dial Indareaind Contact Point. (3) 8T5340 Adapter. (4) Ititnozzle adapter.
(5) 353264 Rod. (6) Inlet port. (7) Piston.

See Special Instruction Form No. SMHS7083 for catgpinstructions for the fuel flow method
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engine timing (injection sequenc

The timing dimension should be checked and chaifgezstessary, to correct any movement in the
relation of the fuel injection pump camshaft to gweomatic timing advance unit (drive gear) or to
correct for worn timing gears.

To find the travel (movement) of piston (7), frohetpoint that injection pump inlet port (6) closes
(point fuel injection begins) to top center comgien position, use the procedure that follows:

1. Put No. 1 piston at top center (TC) on the congossstroke. Make reference to Finding Top Center
Compression Position For No. 1 Piston.

W

Timing Pin Installed
(A) 6v6019 Timing Pin.

2. Remove the plug at the front end of the fuel itiggcpump housing. On earlier engines, the fuéb!
control (if so equipped) must be removed.

3. Install 6V6019 Timing Pin (A) [end with taper] thugh the hole in the injection pump housing. The
timing pin must fit into the notch in the fuel puroamshatft.

NOTE: If No. 1 piston is at top center of compressioplgt and 6V6019 Timing Pin (A) does not fit
in the notch in the fuel pump camshaft, make refeeeo Fuel System Adjustments: On Engine, Fuel
Injection Pump Timing (Timing Pin Method).

4. Remove the timing bolt from the flywheel and timihg pin from the fuel injection pump housing.

5. Remove the fuel nozzle from the injection nozzdagter for No. 1 cylinder.

6. Put a small amount of clean oil on 353264 Rod(®) put the rod into adapter (3).

7. Put 875340 Adapter (3) in injection nozzle adapférand tighten the adapter finger tight.

NOTICE

Do not use awrench to tighten the adapter. There will be damage to
the nozzle seat if the adapter istoo tight.
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Installing Adapter
(Typical Example) (3) 8T5340 Adapter (5) 353264 Rt#D.9 mm (7.12 in) long.

8. Put the 5P7261 Contact Point and 3P1565 Colletr{l§VvV3075 Dial Indicator (2).

9. Put the assembled indicator into adapter (3).tidasihe dial indicator (up or down) until the ptare
indicate zero and tighten collet (1).

NOTICE

Do not tighten collet too much or damage to the dial indicator can
result.

Dial Indicator Installed
(1) 3P1565 Caollet. (2) 6V3075 or 95215 Dial Indarat

10. Turn the crankshaft a minimum of 30 degrees inoihygosite direction of normal rotation.

11. Turn the crankshaft in the direction of normaktan until the dial indicator gives an indicatioh
maximum piston travel. Loosen collet (1) and adjbstdial indicator until it reads + 7.62 mm (+030
in) (black numbers) and tighten collet (1). Zere tuter bezel of the dial indicator.

12. Make sure the No. 1 piston is at the Top Centsiti®do as follows:

a. Slowly rotate the crankshaft in the same direcrmarmal rotation) until the dial indicator movessy
+ 7.1 mm (+ .280 in). Now rotate the crankshatfti@ opposite direction, moving the piston up, 0.4
mm (+ .280 in). Temporarily mark an accessibletmotamember (flywheel, vibration damper, or
crankshaft pulley) in relation to a stationary gerror mark.

NOTICE

Do not use a hammer or punch to mark the vibration damper (or any
other marking method that could cause damage to the vibration

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagina32 de101

damper).

b. Continue to rotate the crankshaft in the directtaat is opposite of normal rotation, past the
maximum reading and past +7.1 mm (+.280 in). Nowateothe crankshaft in the normal direction of
rotation, moving the piston up to +7.1 mm (+.280 Make a second temporary mark on the desired
rotating member.

c. Top Center Position is the middle point betweenttto temporary marks found in Steps a and b
above. Turn the crankshaft to this middle point arvake a mark to indicate Top Center Position.

13. Disconnect the fuel line and install 6V2023 Adageoup on No. 1 injection pump with the
procedure that follow

NOTE: Pin (14) is for use only on direct injection engiribat have reverse flow check valves. Do not
use pin (14) when flow checking an engine that dagsave reverse flow check valves.

a. Loosen adapter (12) and turn fitting (8) so that(ft4) is extended to a maximum of 5 mm (.2 in)
from the end of adapter (12).

b. Remove tube (13). Put the adapter group in posd@gioNo. 1 injection pump. Tighten nut (11) to 40
N-m (30 Ib ft) maximun

62023 Adapter Group
(8) Fitting. (9) Nut. (10) Washer. (11) Nut. (128&pter. (13) Tube. (14) Pin.

NOTICE

The 6V 2018 Pin must not extend morethan 5 mm (.2in) from theend
of the 6V2020 Adapter. If the pin isextended too far beforeinstallation
of the adapter group on to the pump, therever se flow check valve will
be pushed into contact with, and be broken by the pump plunger. The
broken partswill then cause the plunger to seize.

c. Turn fitting (8) down until pin (14) makes contagth the reverse flow check valve.
d. Turn the fitting an additional 1/4 turn.

e. Push washer (10) against adapter (12). Tighte@)dinger tight. Install tube (13) on the adapter
group
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1P540 Flow Checking Tool Group
(15) 534634 Hose Assembly. (16) Tank assembly.

14. Remove sender (18) from the side of fuel filtesdl9). Connect 5J4634 Hose Assembly (15) to
filter base (19), with an adapter. Disconnect fe#lirn line (17) from the cover of the fuel filtease.
Install a plug in the cover.

Fuel Filter Base
(17) Fuel return line. (18) Sender. (19) Fuel fibase. (20) Priming pump. 21) Fuel filter.

15. Turn the crankshaft approximately 45 degreesdloekwise direction (when seen from the
flywheel end of the engine).

16. Put 4 liters (1 US gal) of clean fuel in the taxdgsembly (16). Move the governor lever to full Tfue
on" position. Put 105 kPa (15 psi) of air pressoréne tank by using the hand pump or shop air.

NOTICE

If shop air isused, be sureto make an adjustment to the regulator so
thereisonly 105 kPa (15 psi) air pressurein thetank.

17. Hold a pan under the free end of tube (13) forftie¢ that comes out.

18. Turn the crankshaft slowly in direction of normaldation. Do this until the flow of fuel coming
from the end of tube (13) is 6 to 12 drops per r@rjpoint of closing inlet port (6]
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19. Stop rotation of the crankshaft when the flowwdlfis 6 to 12 drops per minute. Take a readir
the measurement on the dial indicator.

20. Subtract 7.62 mm (.300 in) from the dial indicateading. To check for correct timing of the fuel
system, make a comparison of the measurement kgtmeasurements in the Flow Timing Conversion
Chart that follows:

21. If the injection pump timing is wrong, severalioglers can be checked. If they show different
readings, remove the injection pump housing to kladldifter settings and plunger lengths, and to
adjust as needed. See Setting The Injection PummgiDimension: Off Engine, and Checking The
Plunger And Lifter Washer Of An Injection Pump.

NOTE: On all cylinders, top center (TC) of each pistofi tvave to be found by use of the dial
indicator.

NOTE: The fuel system has a tolerance of + 1 degrees.

Flow Timing Conversion Chart
Timing Angle Indicator Reading
25 gegrees 9.12 mm 2358 in.
26 degrees 9 86 mm 388 in.
27 degrees 10.59 mm A7 in.
“28 degrees 19.38 mm 448 in.
28 degrees 12.17 mm A7 in.
30 degrees | 13.00 mm B12in.

* Correct timing angle

If one or more of the fuel injection pumps have been damaged (or seized
in itsbore) by incorrect adjustment of the 6V2023 Adapter Group, it is
possible for the engineto run out of control when started. After flow
checking the engine timing, take the precautions (steps) that follow to
stop theengineif it startsto over speed to prevent engine damage or
injury to personnel caused by an engine running out of control.

a. Disconnect the air cleaner from the turbochargerlaave air inlet open as shown.

Turbocharger With Open Air Inlet
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b. If a pump plunger has seized in its bore and tiggne does not run in a normal way, put a stedé|
over the air inlet opening as shown to stop thereng

Stopping The Engine

M easuring Fuel Injection Pump Timing Dimension

[ Tools Needed
BV7926 Indicator Group

853158 Indicator
3P1565 Collet
5P4156 Base

5P4163 Contact Point
5P4158 Gauge
BY6018  Timing Pin
8T5287 Wranch
852244  Extractor

T I N QS R e . N R

1. Put No. 1 piston at top center (TC) on the congossstroke. Make reference to Finding Top Center
Compression Position For No. 1 Piston.

2. Remove the plug at the front end of the fuel itiggcpump housing.

3. Install 6V6019 Timing Pin (A) [end with taper] thugh the hole in the injection pump housing. The
timing pin must fit into the notch in the fuel puroamshatft.

Timing Pin Installed
(A) 6v6019 Timing Pin
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NOTE: If No. 1 piston is at top center of compressioplgt and the 6V6019 Timing Pin does no
in the notch in the pump camshaft, make referem¢eaimshaft Timing For The Fuel Injection Pump.

4. Before any fuel injection pump can be removed ftie¢racks must be put in the center position.
Make reference to Removal Of Injection Pump.

5. Remove No. 1 fuel injection pump with 875287 Wremnd 852244 Extractor. Put 5P4158 Gauge
(4) into the bore in the fuel pump housing.

6. Put 3P1565 Collet (2) and 5P4156 Base (3) on 8&81idicator (1). Put 5P4163 Contact Point (5
the indicator.

7. To adjust (calibrate) the dial indicator for tiféek measurements, use the procedure that follows:
a. Put the 5P4157 Gauge [101.6 mm (4.00 in)] on #4159 Gauge Stand.
b. With contact point in gauge hole, put the dialidador and base on top of 5P4157 Gauge.

c. Loosen the screw that locks the dial face. Moeedial face until large pointer is on zero andtiégh
the screw.

d. Make a record of the position of the small pointére dial indicator is now adjusted (calibrated).
NOTE: When measurement of the pump timing dimension danéind the difference between the

adjustment reading and the present reading oni#théade. A dimension of 101.6 mm (4.00 in) mus
added to the difference in indicator readings li@r ¢orrect measurement.

Checking Timing Dimension
(Typical lllustration) (1) Dial indicator. (3) Basg}) Gauge.

8. Install the indicator assembly through 5P4158 @4y,

9. The correct timing dimension using dial indicafby is:

Timing dimension (on engine) ... 106.017 + 0.051 (4mM 739 + .0020 in)

NOTE: If the timing of the fuel system is different thtoe correct timing dimension given in the ch
and the camshatt timing for the fuel injection puisiporrect, remove the injection pump housing to

check all lifter settings and plunger lengths, emddjust as needed. Make reference to Fuel System
Adjustments: Off Engine, and Checking The Plunged Aifter Washer Of An Injection Pum
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AS3168P2

Checking Timing Dimension
(1) 853158 Dial Indicator. (2) 3P1565 Collet. (B4456 Base. (4) 5P4158 Gauge - 50.8 mm (2.00 ). Ip) 5P4163
Contact Point, 120.7 mm (4.75 mm) long.

10. If the timing dimension is correct, install the Nofuel injection pump into the bore in the pump
housing. Make reference to Installation Of Injestlump.

Fud Rack Setting

Tools Needed
6v8128  Rack Position Tool Group
8T0500  Circuit Tester
6V3075 Dial indicator
9S8883 Contact Peint
3P1585 Collet
6VE6019  Timing Pin
| 6P7335 Rack Adjusting Tool

k| | | e | ok b ok |

Governor And Injection Pump Housil
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(1) Governor control shaft. (2) Control linkage.

1. Disconnect governor control linkage (2) so govewcmntrol shaft (1) can move freely through itd
travel.

2. Move governor control shaft (1) to the Shutoff iHos.

3. Remove plug from hole (3). Put 6V6019 Timing R i hole (3) with the flat end down.

Put Rack At Zero Position
(1) Governor control shaft. (3) Hole. (4) 6V6019ritmg Pin.

4. Turn governor control shaft (1) toward High Idiedgoush down on timing pin (4) until it engages in
the slot (groove) in the rack. The rack is now eezd (at zero position).

5. Remove the plug at the rear of the housing.

6. Put 3P1565 Collet and 6V3075 Dial Indicator (7)hathe 958883 Contact Point in the hole at the
rear of the housing.

7. Adjust the indicator to "0" (zero). Tighten thetwfi the collet to hold the indicator at the zero
position

8. Remove timing pin (4).

9. Connect the clip end of 8T0O500 Circuit Testert@Bprass terminal (5) on governor housing. Put the
other end of the tester to a good ground.

10. Turn governor control shaft (1) in the fuel onedition until the light in the tester shows a maxim
output. Turn the shaft in the fuel off directiontiithe test light goes out. Turn the shaft slowlyhe
fuel on direction until the test light has a minimlight output. In this position, rack stop col(a)
just starts to make contact with the torque sp
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Check Rack Setting
(5) Brass terminal. (6) Fuel ratio control. (7) @3 Dial Indicator. (8) 8T0500 Circuit Tester.

11. Read the fuel rack setting dimension directly fribr dial indicator. See the Fuel Setting And
Related Information Fiche, or look at the Enginfatmation Plate installed on the engine, to find th
correct measurement for rack setting.

12. If adjustment of the fuel rack setting is neededjove the fuel ratio control (if so equipped) or
cover from top of governor. Use tool (9) to loosecknut (11) and turn the adjustment screw (10) as
needed.

NOTE: To decrease the fuel rack setting, turn the adjeistracrew clockwise.

13. Tighten locknut (11). Check the rack setting adogg to Steps 11 and 12.

14. When the fuel rack setting is correct, use topkg¢chold screw (10) and tighten locknut (11) to+12
4N-m (9 £3Ib ft).

15. Install the fuel control on the governor. Conribet governor control linkage. Make reference to
Fuel Ratio Control Adjustment.

Adjustment To The Rack Setting (Typical Example)
(9) 5P7335 Rack Adjusting Tool. (10) Adjustmenteser (11) Locknut. (12) Stop collar.

Fuel System Adjustments: Off Engine
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Setting Fud I njection Pump Dimension

Tools Needad
gv4180  Off Engine Lifter Setting Too! Group 1
6VB019  Timing Pin 1
5F1768  Pointer 1
5P3601  Lifter Setting Adapter 1
1P7410 Plate 1
256160 Washer 1
(181617 Bolt, 19.1 mm (.75 in} long 1
2A0762  Indicator Group, 15.7 mm {.62 in) long 1
BS3158 Indicator 1
3P1565 Collet 1
5P4156 Base 1
5P4163 Contact Point, 120.7 mm (4.75 in) long 1
5P4158 Gauge, 50.8 mm {2.00 in) long 1
AT5287 Wrench 1
852244  Extractor 1
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The off engine setting makes an adjustment for wéaomponents in the injection pump housing.

Adjustment of the fuel camshaft timing gives congadion for wear in the timing gears and on the
camshatft of the injection pumps.

1. Use the 8T5287 Wrench and 852244 Extractor to vertite injection pumps.

5P6600 Off Engine Lifter Setting Tool Group
(1) 1P7410 Timing Plate. (2) 5P1768 Pointer Assgm(8l) 5P3601 Adapter. (4) 5P9697 Timing Pin. (Sp260 Washer.

(6) 0S1617 Bolt.

2. Fasten 5P1768 Pointer Assembly (2) to the pumgihguvith 2A0762 Bolt (7
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3. Install 5P3601 Adapter (3) on the drive end ofitijection pump camsha

4. Install 6V6019 Timing Pin (4) (end with taper)diigh the timing hole in the pump housing and into
the notch in the camshatft.

5. Put 1P7410 Timing Plate (1) on 5P3601 Adaptea(®) install 256160 Washer (5) and 0S1617 Bolt
(6). Do not tighten bolt.

Installation Of The 5P1768 Pointer
(2) 5P1768 Painter. (3) 5P3601 Adapter. (7) 2A0B61.

6. Turn 1P7410 Timing Plate (1) until the startingnt@egree mark on the 1P7410 Timing Plate (1) is
in alignment with the pointer:

Starting point degree mark ... 14 degrees
7. Tighten bolt (6) to a maximum of 25 N-m (20 Ih ft)

NOTE: Be sure 1P7410 Timing Plate does not move fronstiwting point degree mark while the bolt
is tightened.

8. Remove timing pin (4).

9. Make reference to the lifter setting chart for tineing plate degrees for the lifter being checkeal.
use the timing plate, turn it counterclockwise L2 degree setting for the lifter being checkethi
alignment with the pointer.

10. To adjust (calibrate) the dial indicator for thifeek measurements, use the procedure that follows:
a. Put the 5P4157 Gauge [101.6 mm (4.00 in)] on #4159 Gauge Stand.

b. With contact point in gauge hole, put the dialisador and base on top of 5P4157 Gauge.

c. Loosen the screw that locks the dial face. Moeedial face until the large pointer is on zero and
tighten the screw.

d. Make a record of the position of the small poinfére dial indicator is now adjusted (calibrat
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Measuring Timing Dimension

——"

AS3168P4

. Pagina42 de101

(8) 853158 Indicator. (9) 3P1565 Collet. (10) 5RetBase. (11) 5P4158 Gauge - 50.8 mm (2.00 in). $p&cer. (13)
Timing dimension. (14) 5P4163 Contact Point - 120 (4.75 in) long.

NOTE: When measurement of the pump timing dimension danéind the difference between the
adjustment reading and the present reading oni#théade. A dimension of 101.6 mm (4.00 in) mus

added to the difference in indicator readings lher ¢orrect measurement.

11. The off engine timing dimension for adjustmentte lifter, is shown in Lifter Setting Chart.

Lifter Setting Chart (Off Engine)
Timing Plate Starting Point
(Initial setting with timing pin in slot)
Dl.......14 degrees
Turn Timing Piate Litter Number _ _
Counterclockwise (Shown above Timing Dimension
to (degrees) each pump hole) for all Lifters
0 1
45 8
30 4
135 3
180 B 110.335 + .051
mm
225 5 (4.343% * 0.0020
in)
270 7
315 2
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12. The spacer (12) of each injection pump must bagha to change the timing dimension of 1
injection pump. Make reference to the spacer dbartpacer thickness.

13. Make another check of all timing dimensions affitadjustments have been made.

14. Make reference to Installation Of Injection Puraprtstall pumps in housing and to check for full
travel of fuel racks.

15. After the fuel injection pump housing is againtailed on the engine, make reference to Camshaft
Timing For The Fuel Injection Pump.

Spacer Chart
Spacer Part No. Spacer Thickness
INGA9E 4,12 mm (.162 in)
ANG495 4,22 mm {166 in}
5M2697 4,32 mm {170 in)
2M4208 4.42 mm (174 in)
2M4209 4.52 mm (178 in}
ZM4210 4.62 mm (182 in)
2M4211 4.72 mm {.186 in)
2M4212 4.83 mm (190 in}
5M2691 4,93 mm (,194 in)
537188 5.03 mm {198 in)

Engine Speed M easur ement

Tools Needed |
6V3121  Multitach Group t

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagins44 del01

6Vv3121 Multitach Group

The 6V3121 Multitach Group can measure engine sfreeda magnetic pickup on the flywheel
housing. It also has the ability to measure engpeed from visual engine parts in rotation.

Special Instruction, Form No. SEHS7807 is with8w3121 Multitach Group and gives instructions
for the test procedure.

Governor Adjustments

NOTICE

A mechanic with training in governor adjustmentsisthe only oneto
make the adjustment to the set point rpm.

Engine rpm must be checked with an accurate tactesnidake reference to Engine Speed
Measurement.

Low Idle Adjustment

NOTE: The correct Low Idle rpm is given in the Fuel SegtAnd Related Information Fiche.

To help prevent an accident caused by partsin rotation, work carefully
around an enginethat has been started.

Start the engine and run until the temperatureoofmal operation is reached. Check low idle rpm with
no load on the engine. If an adjustment is necgsaae the procedure that follows:

1. Remove the sealed cover over the High and Lowdd]astment screws.

Idle Adjustment
(1) Adjustment screw for high idle. (2) Adjustmesctew for low idle. (3) Tachometer drive.

2. To adjust the Low Idle rpm, move the governor calrtb Low Idle position and turn screw (2).
Increase the engine speed and then return corateltio Low Idle position to check the setting again

3. When governor adjustment is correct, install teet over the adjustment screws.

When the cover is installed on the governor, tie adljustment screws fit into holes in the covédre
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shape of the holes will not let the idle adjustmsarews turn after the idle adjustment is donetha
cover is installed.

4. Now install a new wire and seal to the cover bolt.

Checking Set Point (Balance Point)

The engine set point is an adjusted specificatiwhis important to the correct operation of theieag
High idle rpm is NOT an adjusted specification. geint (formerly balance point) is full load rprugl
an additional 20 rpm. Set point is the rpm at whighfuel setting adjustment screw and stop o firs
torque spring just start to make contact. At tpisiythe fuel setting adjustment screw and stojrstr f
torque spring still have movement between them. Wadglitional load is put on the engine, the fuel
setting adjustment screw and stop or first torqueng will become stable against each other. Settpo
is controlled by the fuel setting and the high iatBustment screw.

There is a new and more accurate method for chgt¢km"set point,” formerly called the balance
point, of the engine. If the tools for the new neettare not available, there is an alternate mefiio
checking the "set point.”

Tools Needed
B6V4060 Engine Set Point Indicator Group 1

The 6V4060 Engine Set Point Indicator Group with @v2100 Multitach can be used to check the set
point. Special Instruction Form No. SEHS7931 giwssructions for installation and use of this t

group.

6V4060 Engine Set Point Indicator Group

Alter nate M ethod

Tools Needed
8Y0500 Circuit Tester 1
BV3121  Multitach Group 1|

NOTE: Do not use the vehicle tachometer unless its acgussknown to be within £ 1 rpm.

If the set point is correct and the high idle spesadithin specifications, the fuel system openatad the
engine is correct. The set point for the engine is:

A. At 20 rpm greater than full load speed.
B. The rpm where the fuel setting adjustment screy et first torque spring just make cont
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Use the procedure that follows to check the settpbake reference to Techniques For Loac
Engines in Special Instruction Form No. SEHS7050.

1. Connect a tachometer which has good accuracyettatthometer drive.

Circuit Tester Installed
(1) Brass terminal screw. (2) 8T0500 Circuit Tester

2. Connect the clip end of the 8T0500 Circuit Testethe brass terminal screw (1) on the governor
housing. Connect the other end of the tester fa@emn the fuel system which is a good ground
connection.

Work carefully around an engine that isrunning. Engine partsthat are
hot, or partsthat are moving, can cause personal injury.

3. Start the engine.
4. With the engine at normal conditions for operatiam the engine at high idle.
5. Make a record of the speed of the engine at tlgh i

6. Add load on the engine slowly until the circuitier light just comes on (minimum light output).
This is the set point.

7. Make a record of the speed (rpm) at the set point.
8. Repeat Step 6 several times to make sure thag#uéng is correct.

9. Stop the engine. Make a comparison of the redoods Steps 5 and 7 with Full Load Speed from
Engine Information Plate. If the Engine InformatiBlate is not available, see the Fuel Setting And
Related Information Fiche. The tolerance for thepsént is + 10 rpm. The tolerance for the higteidl
rpm is £ 50 rpm in chassis and + 30 rpm on a bage. If the readings from Steps 5 and 7 are withi
the tolerance, no adjustment is needed.

NOTE: Later model engines have the actual Dyno High $tenped on the Engine Information Plate.

It is possible, in some applications that the haia rpm will be less than the actual lower linfihis
can be caused by high parasitic loads such as i@ mmps, compressors, etc.

Adjusting Set Point (Balance Point)

1. If the set point and the high idle rpm are wittoterance, no adjustment is to be m
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2. If the set point rpm is not correct, remove thalee cover over the High and Low Idle adjustrr
screws.

Set Point Adjustment
(1) Adjustment screw for high idle. (2) Adjustmesctew for low idle. (3) Tachometer drive.

3. Turn adjustment screw (1) to adjust the set poitihe midpoint of the tolerance.

4. When the set point is correct, check the highiigta. The high idle rpm must not be more than the
high limit of the tolerance.

If the high idle rpm is more than the high limittbe tolerance, check the governor spring and
flyweights. If the high idle rpm is less than tlosvllimit of the tolerance, check for excess paiasit
loads and then the governor spring and flyweights.

5. When governor adjustment is correct, install theet over the adjustment screws.

When the cover is installed on the governor, the adijustment screws fit into holes in the covdre T
shape of the holes will not let the idle adjustnsarews turn after the idle adjustment is donethad
cover is installed.

6. Now install a new wire and seal to the cover bolt.

Fuel Ratio Control And Governor Check

Tools Needad
FT1906  Air Test Kit 1
: Gircuit Testing Flashlight 1
or
6V4060 Engine Set Point Indicator Group 1
V9128 Rack Position Tool Group 1
or
950240 Rack Position Tool Group 1
4NSB56 Cover 1

* Commercially available.
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FT1906 Air Test Kit
(1) 8L6557 Connector. (2) 5P4405 Connector (twaiireql). (3) 5P6011 Tube [7.3 m (24 ft)]. (4) 5P447@nnector. (5)
6K5741 Valve. (6) 5P4459 Elbow. (7) 7B192 Cros3.3B6768 Bushing. (9) 958138 Gauge. (10) 6N316%Hasembly.

(11) 6V6757 Elbow. (12) 6.35 mm (.250 in) I.D. Flexible Tubing [1.2 m @ ong]. (13)" Air pressure bulb.

“Baumamometer No. 1890 or equivalent. Available froedical supply store. Bulb must be equipped
with valve.

“ Available from medical supply store.

NOTE: The governor seals do not have to be cut or remtorettie checking procedures that follow.
For more information on the tooling and procedw®s Video Tape Form No. SEVV9173 and Special
Instruction Form No. SEHS8463 available on mictoéionly.

Disconnect Air Line
(14) Air line.

1. Disconnect line (14) from the fuel ratio contraldaconnect FT1906 Air Test Kit between the airti
manifold and fuel ratio control.

2. Connect the 6V4060 Engine Set Point Indicator @roua circuit testing flashlight to the continuity
contact of the governor.

Check Diaphragm Leaka
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(5) Valve.

3. Check fuel ratio control diaphragm leakage.

a. Turn tester valve (5) so manual air pressure esapiplied.

b. With the engine shutoff, apply 70 kPa (10 psi)paéssure to the fuel ratio control.

c. Close the valve on air pressure bulb (13) andictiexleak down rate. Leakage of 20 kPa (3 psi) in
30 seconds is acceptable.

d. If leakage is more than 20 kPa (3 psi) in 30 sdspoheck for external leaks and repair. If neags
install a new diaphragm in the fuel ratio contnotlaepeat the above steps.

e. When air pressure leakage is acceptable, reldemie pressure from the fuel ratio control and
proceed to Step

4. Check shutoff linkage and static full fuel racavel.

a. Turn the ignition switch on, buo not start the engine or move the governor controldge
Observe the shutoff level or shaft. Slowly advatieegovernor control linkage to the full fuel pasit
Interference exists if there is any movement ofdshetoff lever. If there is interference, checktsiffu
lever adjustment and linkage alignment.

NOTE: Any contact between the governor control linkage tire shutoff linkage causes power and
response problems at high boost when manifold press greater than 381 mm (15 in) Mercury (Hg)
or 5.25 kPa (7.5 psi).

b. Move the tooling to the operator's station. Slomigve the governor control linkage to the full fuel
position. The lug light or continuity light shout®wme on before 1/2 full fuel position for most fi
system applications.

If the lug light or continuity light does not coroe, check linkage travel for correct adjustmente€kh
shutoff solenoid adjustment. Check the operatiothefgovernor circuit indicator. Look for any
restrictions in the governor and linkage operation.

If the light turns on, proceed to Step 5.

5. Check dynamic full fuel rack travel. Zero air peee to the fuel ratio control.

a. Start the engine. Move the governor control lirkkégthe full fuel position and release it. Reghat
sequence twice. The continuity light or lug lighbsld come on.

b. If the light does not turn on, the fuel ratio amhis activated too early. This can be causedrby a
incorrect adjustment. Do not adjust the fuel ratiatrol at this time. Continue to Step 7, becabse t
control has already activated.

c. If the light turns on, proceed to Step 6.

6. Check activation of fuel ratio control.

a. Adjust the governor control linkage to maintair09flus or minus 100 rpm.

b. Turn tester valve (5) so that manual air pressarebe supplied and apply 35 kPa (5 psi) for 10
seconds and release all air pres:
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c. Move the governor control linkage to the full fylsition several times. The lug light should ne
on. This simulates a low boost pressure that aetsvihe fuel ratio control. If the light comes qply

35 kPa (5 psi) again and hold this pressure faed@nds. With the 2W8449 Orifice installed or when
excessive wear of the housing or seals exist atdititime may be required to activate the fuebrati
control.

d. If the continuity or lug light turns on after Stepcheck the continuity circuit to make sure it is
operating correctly. Check the fuel ratio setting adjust or repair the control as needed.

e. If the continuity or lug light does not turn ohgtfuel ratio control is activated and acceptable.
Proceed to Step 7.

7. Check full fuel position of the fuel ratio control
a. Manually apply and hold 25 kPa (4 psi) on the fadib control.
b. Move the governor control linkage to the full fyelsition and release it.

c. Increase the air pressure 3.5 kPa (.5 psi) anit agave the governor control linkage to the fuklfu
position and release

d. Repeat Step c until the continuity or lug lighttbe set point indicator turns on. Record this gues
reading. With controls adjusted to a less restcsietting, full fuel and a continuity light indican can
occur before 25 kPa (4 psi).

NOTE: When the light comes on, the fuel ratio contrax$ended and the fuel rack has moved to the
full fuel position. The fuel ratio control has atidihal travel at higher boost pressures than gasling.

8. Load test to compare engine boost and fuel ratirol movement with the results from Step 7.

a. Turn the tester valve to allow manifold boost iagd.

b. With engine speed at 1500 rpm and at low booskP20(3 psi) or less, quickly load the engine with
full load and full fuel. When the lug or continuiight turns on, record the boost pressure readag.

this several times to get an accurate reading.

NOTE: An activated light indicates full rack travel. Teagine must have a load that requires full fuel.
Loads that require less than full fuel will not gigonsistent readings.

c. The boost reading should be within plus or minsK®Pa (.5 psi) of the reading obtained in Step 7.
Repeat this test sequence twice. If a full loatlisegossible, record the set point rpm, maximurosbo
and also horsepower if on a dynamometer.

d. If erratic readings are obtained, either the fagb control, governor or the checking procedsraa
operating correctly.

9. Check governor response.

a. Turn the tester valve so that manual air pressaiebe applied.

b. Apply 70 kPa (10 psi) or at least 14 kPa (2 psipeessure higher that what is recorded from the
manual full fuel position check (Step 7). This metee fuel ratio control away from the rack control

position

c. While under load, move the governor control linkag its full fuel position. Make a note of howtf

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagins51 del01

continuity is obtaine:

d. If it takes more than 2 seconds to obtain contyngovernor response is not acceptable. Inspect
external attachments on the governor for interfegenr, for excessive shutoff lever contact.

e. Stop the engine.

10. If Steps 3 through 9 show the fuel ratio contrad governor operation is acceptable, the checking
procedure is complete. If repair of the fuel ratimtrol or governor is indicated, do the steps tbiddw
for additional troubleshooting.

NOTE: The above checks are used to verify response antnly. The procedures have not checked
for correct adjustment of the fuel ratio controtlayjovernor fuel settings.

11. Install the fuel setting and measurement toolsiftbe 69128 or 950240 Rack Position Tool
Group. Do not remove the fuel ratio control or sifiusolenoid.

a. Measure thetatic full load setting and compare it to the specification onEhgine Information
Plate.

NOTE: If the static full load setting is incorrect, continue through Step 1®tefny adjustments are
made.

12. Measure thetatic fuel torque setting. Move the governor control linkage tontaximum fuel on
position and record the full torque reading. Asthoint, the torque spring is compressed and iak
governor clearances are at a minimum.

13. Measure the fuel rack setting with the fuel ratmtrol activated:

a. Start the engine and run it at 900 rpm.

b. Apply 35 kPa (5 psi) air pressure for 10 secondactivate the fuel ratio control. Now, releaseaall
pressure on the fuel ratio cont

c. Move the governor control linkage to the full fel position and release it. Record tlymamic fuel
ratio control setting.

14. Check thedynamic full tor que setting. (Engine running with no load).

a. Apply and hold 70 kPa (10 psi) air pressure teedatthe fuel ratio control to a position beyond the
full fuel position.

b. Move the governor control linkage to the full fyelsition and release it. Record theamic full
torque setting.

c. Thedynamic full torque setting should be 0.41 to 0.61 mm (.016 to .024nare than thetatic full
torque setting measured in Step 12. This shows the anafigdvernor servo piston movement which
must be 0.41 to 0.61 mm (.016 to .024 in).

d. If the dynamic full torque setting is 0.36 mm (.014 in) or less thandtatic full torque setting
measured in Step 12, the fuel rack does not hdlvduel. This indicates there is interferencewssn
parts or there are internal governor problems. Atse shutoff system can require inspection. D@.
e.

e. With 70 kPa (10 psi) air pressure still on thel fia¢gio control, hold the fuel shutoff lever comialy
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out of the way. Move the governor control linkagette full fuel position and note tidynamic full
torque setting. If the setting increases to the rangemin Step c, then the shutoff lever linkage needs
adjustment or repair. If the setting does not ckearantinue to Step 15.

15. Check governor servo and shutoff circuit.

a. With the engine shutdown, remove the fuel ratioticd. Install a 4N5656 Cover. Measure thatic

full tor que setting and compare this setting with the settm@gsured in Step 12. The two settings must
be the same or repair of the fuel ratio controlésded.

b. Start the engine. Move the governor control lirkkémthe full fuel position and release it. Recirel
dynamic full tor que setting and compare the setting with the settiegsured in Step 14b.

c. If the dynamic movement is the same as Step bélfuel ratio control is working correctly. If ther
is more than 0.25 mm (.010 in) difference, checksfatoff interference of internal governor linkage
problems

16. Make any fuel setting adjustments necessary.

NOTE: See Fuel Rack Setting for the correct procedunestall the tooling to make the adjustment.

17. If the governor gives slow response, check fatricted rack movement. Also, check for other
governor problems. No specific repair proceduresaamilable.

NOTE: Response is the engine's ability to accelerategniodd, to its rated horsepower. Low powe
the engine's inability to produce rated horsepower.

Poor response can result from problems with theegow, the fuel ratio control or the shutoff system

Low power can result from problems with the fuehpy the governor setting, the shutoff system or the
other fuel flow components, or with the engine agtion.

Fuel Ratio Control Adjustment

1. The fuel rack setting must be correct before tfjasiment for the fuel ratio control can be checked
Make reference to Fuel Rack Setting.

NOTE: The 950215 Dial Indicator for fuel rack settingiged for the adjusment of fuel ratio control.

2. Remove cover (3) from the fuel ratio control.

To help prevent an accident caused by partsin rotation, work carefully
around an enginethat has been started.

3. Start the engine.

4. Push the end of valve (1) in and hold it in footar three seconds. This action will manually move
the valve into its operating position.

5. Move the governor control lever in the Fuel Orediion, then return it to Low Idle. Do this several
times to remove the air from the oil in the contiidtis will make the result of the test more acta
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6. Rapidly move the governor control lever in the IRDe direction. Read the maximum measuren
on the dial indicator. This is tllynamic fuel ratio control setting. See the Fuel Setting And Related
Information Fiche for the correct setting.

7. To make an adjustment to the fuel ratio controh) tvalve (1) in a clockwise direction to incredse
amount of fuel possible (more rack travel) at theted rack position. Turn the valve counterclockevi
to decrease the amount of fuel possible (lesstragkl).

8. After an adjustment is made, do Step 6 again. Whemdjustment is correct, put cover (3) on the
control. Turn the cover as necessary to put itignenent with the nearest bolt holes. Install tioéd

Fuel Ratio Control
(1) Valve. (2) Pin. (3) Cover.

9. Stop the engine. After the oil pressure has gat@ithe fuel ratio control, check the fuel rack
setting again to make sure full rack travel is de.

Governor Control Adjustments

D8L (Earlier)
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Adjusting Governor Control

(1) Decelerator pedal. (2) Rod. (3) Locknut. (4y&e (5) Locknut. (6) Rod. (7) Plate. (8) Lockn{®) Rod end. (10)
Governor shaft. (11) Control group. (12) Setscrgh8) Setscrew. (14) Setscrew. (15) Lever. (16) Lefdy) Throttle lever.
(18) Setscrew. (V) 27.5+ 1.0 mm (1.08 £ .04 it¥) (20 £ 1 mm (.79 £ .04 in). (X) 720 £ 2 mm (28.308 in). (Y) 956 mn
(387.6 in) dimension. (Z) 241 + 17 mm (9.5 £ .7 dwnension.

1. Remove rods (2) and (6). Adjust rod (2) to dimengiX) at 720 £ 2 mm (28.3 £ .08 in). Tighten
locknut (3) to 12+ 4 N-m (9 = 3 Ib ft). Adjust r@@) to approximate dimension (Y) of 956 mm (37.6
in). Tighten locknut (5) to 12 + 4 N-m (9 = 3 Ih.ft

2. Loosen setscrew locknut and tuut setscrews (12), (13) and (14). Turn setscrew &ll&he way in.

3. Move throttle lever (17) to the shutoff (vertigadsition). Turn setscrew (18) to adjust lever (16) t
dimension (V) of 27.5 + 1.0 mm (1.08 + .04 in) dighten locknut to 25+ 7 N-m (20 + 5 Ib ft).

4. Install rod (2) between levers (4) and (16). Wittottle lever (17) in shutoff (vertical positioagijust
rod (2) to obtain dimension (W) for lever (4). Tigh locknut (3) to 12 + 4 N-m (9 £ 3 Ib ft).

5. With governor control shaft (10) at shutoff pasitj install control group (11) so that the mounting
hole in plate (7) is at 30 £ 5 degrees to thedéftertical as shown.

6. Install rod (6). Any necessary adjustments taaihghe rod should be made at rod end (9) attatied
plate (7). Tighten locknut (8) to 1+ 4 N-m (9 £ 3 Ib ft).

7. Move throttle lever (17) towardigh Idle until forward movement of rod (6) stops.

8. Turn setscrew (18)ut until it makes contact with the stop on throtdedr (17). Now turn setscrew
(18)in one turn and tighten locknut to a torque o= 7 N-m (20 3 Ib ft).
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NOTE: This adjustment allows full travel of governor ghafit gives a positive stop after full linka
travel.

9. With throttle lever (17) irHigh Idle position, turn setscrew (14) until thereis 2 + 1 mm (.08 + .04
in) clearance between roller in lever (15) and tgé). Tighten locknut on setscrew (14) to a tergi
25+ 7 N-m (20 £ 5 Ib ft).

NOTE: This adjustment makes sure thhgh Idle can be reached using throttle lever (17) without
interference with the decelerator linkage.

10. Adjust, if necessary, decelerator pedal (1) orsgiimed shaft to obtain dimension (Z) of 241 + 17
mm (9.5 +.7 in).

11. Start engine and move throttle lever (17High Idle. Turn setscrew (13 far enough so that,
when decelerator pedal (1) is depressed, contatade with setscrew (13) at an engine speed of 1000
+ 50 rpm. When this adjustment is correct, tightaknut to a torque of 25+ 7 N-m (20 £ 5 Ib ft).

12. Release decelerator pedal (1) and chtigh Idle setting according to the Fuel Setting And Rel
Information Fiche.

Governor Control Adjustments

D8L (Later)

Koo oo o o
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Adjusting Governor Control

(1) Decelerator pedal. (2) Rod. (3) Locknut. (4y&e (5) Locknut. (6) Rod. (7) Plate. (8) Lockn{®) Rod end. (10)
Governor shaft. (11) Control group. (12) Setscrg8) Setscrew. (14) Setscrew. (15) Lever. (16) Lefdr) Throttle lever.
(18) Setscrew. (X) 720 + 2 mm (28.3 = .1 in) dimens(Y) 956 mm (37.6 in) dimension. (Z) 241 + 17n{©.5 £ .7 in)
dimension

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagins56 de101

1. Adjust rod (2) to a dimension (X) of 7.+ 2 mm (28.2+ 1 in). Tighten locknut (3) to 1+ 4 N-m (9
+ 3 Ib ft). Then adjust rod (6) to an approximai@ehsion (Y) of 956 mm (37.6 in).

2. Loosen setscrew locknuts and turn out setscref)s (13) and (14). Turn setscrew (18) all the way
in.

3. Disconnect rod end (9) from plate (7) and movettte lever (17) to vertical position (shutoff).

4. With governor shaft (10) at shutoff position, pontrol group (11) on governor shaft splines so tha
mounting hole in plate (7) is at 30 £ 5 degreethéoleft of vertical.

5. Connect rod (6) to plate (7). Any necessary adjaest to make this connection are to be made at rod
end (9). Tighten locknut (8) to 12 + 4 N-m (9 b3).

6. Move throttle lever (17) toward High Idle untilgtiorward movement of lever (4) and rod (6) stops.

7. Turn setscrew (18) out until it makes contact vgitbp on throttle lever (17). Now turn setscrew)(18
in one turn and tighten locknut to a torque of Z6MN-m (20 + 5 Ib ft).

NOTE: This adjustment allows full travel of governor ghaiit gives a positive stop for amount of
linkage travel.

8. With throttle lever in the High Idle position, tusetscrew (14) to provide a2 + 1 mm (.07839.in)
gap between roller bearing in lever (15) and |€¢é).

NOTE: This adjustment makes sure that High Idle can aehred using throttle lever (17) without
interference of decelerator pedal (1).

9. Remove and install pedal (1) on the governor smiihes so that correct position of tread surface
at a dimension (Z) of 241 £ 17 mm (9.5 £ .7 in)gften the bolt that holds pedal to shaft.

10. Move throttle lever (17) to shutoff position. Tusatscrew (12 until it contacts inside lever, then
turn setscrew (12)ut one turn. Tighten the locknut to 25 £ 7 N-m (2B b ft).

NOTE: This adjustment lets governor shaft move to fullteff position, but provides a positive stop
so that linkage cannot go too far.

11. Start engine and move throttle lever (17) to HJe. Turn setscrew (13 far enough so that,
when decelerator pedal (1) is depressed, contatade with setscrew (13) at an engine speed of 1000
+ 50 rpm. When this adjustment is correct, tigHterknut to a torque of 25 + 7 N-m (20 = 5 Ib ft).

12. Move throttle lever (17) back to High Idle positiand check High Idle setting according to Fuel
Setting And Related Information Fiche.

Governor Control Adjustments

589
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Cl1zrasm

Adjusting Governor Control

(1) Rod assembly. (2) Link assembly. (3) Pedal. {8}t Rod assembly. (5) Rod assembly. (6) Dimen&iQr260 + 10 mm
(10.2 £ 0.4 in).

The procedure to adjust the governor control tchHdje is as follows in Steps 1-5.

1. Adjust rod assembly (6) to a dimension of 1180mf (46.4 + .1 in)

2. Adjust rod assembly (5) to a dimension of 510mr& (20.0 £ .1 in)

3. Adjust rod assembly (4) to a dimension of 48518 (19.1 + .1 in)

4. Link assembly (2) must be adjusted to an oveealyjth of 371 + 3 mm (14.6 £ .1 in)

5. Adjust rod assembly (1) to a dimension of 171mr@ (6.7 £ .1 in). Tighten all locknuts to a torque
of 12+ 4 N-m (9 £ 3 Ib ft).

6. The dimension X from the front tread of pedaltte dash wall is 260 £ 10 mm (10.D# in). This i
the governor control to shut off.

7. Check the Fuel Setting and Related Informatiomé&ito determine engine rpm for specific
applications. Start engine and adjust pedal bylagainst the dash wall to obtain the specifiedhHig
Idle setting.

Governor Control Adjustments

DON (Earlier)
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Adjusting Governor Control

(1) Declerator pedal. (2) Rod. (3) Locknut. (4) eev5) Locknut. (6) Rod. (7) Plate. (8) Lockn®) Rod end. (10)
Governor shaft. (11) Control group. (12) Setscrgh8) Setscrew. (14) Setscrew. (15) Throttle leyE8) Setscrew. (X) 720
+ 2 mm (28.3 £ .08 in) dimension. (Y) 959 mm (3ihBdimension. (Z) 241 + 17 mm (9.5 = .7 in) dimiems

1. Adjust rod (2) to a dimension (X) of 720 + 2 mn8(2 + .08 in). Tighten locknut (3) to 12 + 4 N-m
(9 £ 3 Ib ft). Then adjust rod (6) to an approxiendimension (Y) of 959 mm (37.8 in). Tighten locknu
(5)t0 12+ 4 N-m (9 + 3 Ib ft).

2. Loosen setscrew locknuts and tourt setscrews (12), (13), and (14). Turn setscrew &lléhe way
in.

3. Disconnect rod end (9) from plate (7) and movettte lever (15) to vertical position (shutoff).

4. With governor shaft (10) at shutoff position, pontrol group (11) on governor shaft splines so tha
mounting hole in plate (7) is at 30 £ 5 degreethéoleft of vertical.

5. Connect rod (6) to plate (7). Any necessary adjests to make this connection are to be made .
end (9). Tighten locknut (8) to 12 + 4 N-m (9 b3t).

6. Move throttle lever (15) toward High Idle untilgtiorward movement of lever (4) and rod (6) stops.

7. Turn setscrew (1&ut until it makes contact with stop on throttle ley&5). Now turn setscrew (16)
in one turn and tighten locknut to a torque of 25M:-7 (20 = 5 Ib ft).

NOTE: This adjustment allows full travel of governor dhaiit gives a positive stop for amount of
linkage travel.

8. With throttle lever in the High Idle position, tusetscrew (14in until there is 2 to 8 mm (.08 to ..
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in) free play at tread end of decelerator pedalTighten locknut on setscrew (14) to a torqueS« 7
N-m (20£ 5 Ib ft).

NOTE: This adjustment makes sure that High Idle can &elred using throttle lever (15) without
interference of decelerator pedal (1).

9. Remove and install pedal (1) on the governor smihes so that correct position of tread surface
at a dimension (Z) of 241 + 17 mm (9.5 £ .7 in)gften the bolt that holds pedal to shaft.

10. Move throttle lever (15) to shutoff position. Tusatscrew (12 until it contacts inside lever, then
turn setscrew (12)ut one turn. Tighten the locknut to 25 + 7 N-m (25 b ft).

NOTE: This adjustment lets governor shaft move to fullteff position, but provides a positive stop
so that linkage cannot go too far.

11. Start engine and move throttle lever (15) to Haje. Turn setscrew (13 far enough so that,
when decelerator pedal (1) is depressed, contathde with setscrew (13) at an engine speed of 1000
+ 50 rpm. When this adjustment is correct, tigHterknut to a torque of 25 + 7 N-m (20 = 5 Ib ft).

12. Move throttle lever (15) back to High Idle positiand check High Idle setting according to Fuel
Setting And Related Information Fiche.

Governor Control Adjustments DON (L ater)
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(1) Detent mechanism. Lubricate all parts of deteathanism with SAE 10W lubricant.

(2) Nuts. Tighten nuts to a torque of ... 12 + 419 + 3 |b ft)
(3) Bearing. Drive on stamped end only.

(4) Seal. Install seal with the sealing lip facangay from detent mechanism. Lubricate seal lip with
lubricant being sealed.

(5) Nuts. Tighten nuts to a torque of ... 25 £ TN18 £ 5 Ib ft)
(6) Housing. Apply black RTV as a gasket.
(7) Bolt. Tighten bolt to a torque of ... 55 £ 7mMi(40 £ 5 |b ft)

(8) Housing. With linkage disconnected at Leveighten housing until 24.5 +1.6 N-m (18.01 + 1.18
Ib ft) is required to rotate Shatft |
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(9) High idle.

(10) Horizontal.

(11) Shutoff.

(12) Low idle.

(A) 12 degrees.

(B) 22 degrees.

(C) 30 = 5 degrees.

(D) 42 degrees.

(E) 10 degrees.

(F) Length ... 241.0 £ 17.0 mm (9.49 + .67 in)
(G) Length ... 720.0 £ 2.0 mm (28.35 + .08 in)
(H) Length ... 959.0 mm (37.76 in)

The following is the governor control group adjustthprocedure:

Setscrews V (shutoff), R (decel rpm), T (pedal stogcked off, Setscrew P fully engaged with all
locknuts loose.

1. With linkage disconnected from Lever W, positioever K in the vertical shutoff position.

2. Position Control Group J so that the mounting loold.ever Assembly L is 30 = 5 degrees from
vertical with governor in shutoff position.

3. Connect Rod Assembly M to Lever W by adjusting Eodi N.

4. Move Lever K toward High Idle, until the forwardovement of Lever W and Rod M stops, then
back out Setscrew P to contact Lever K, turn infoiéurn and lock.

5. With Control Lever K still in High Idle Positiortiurn in and lock Setscrew T (Pedal Stop) to allow
5.00 £ 3.00 mm (.197 £ .118 in) free play at thd ehpedal.

6. Adjust Pedal S in splined shaft to position treadface to dimension shown.

7. Move Control Lever K to the shutoff position, tumSetscrew V (shutoff) until it contacts internal
lever, back off one turn and lock.

8. With the engine running at high idle, turn in dack Setscrew R (DCLR RPM) so that engine
decelerates to 1000 + 50 RPM when pedal is depie®gken pedal is released, recheck high idle RPM.

Air Inlet And Exhaust System
Restriction Of Air Inlet And Exhaust
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There will be a reduction of horsepower and efficieof the engine if there is a restriction in tie
inlet or exhaust system.

Air flow through the air cleaner must not have strietion (negative pressure difference measurement
between atmospheric air and air that has gone ghrair cleaner) of more than 762 mm (30 in) of
water.

Back pressure from the exhaust (pressure differeregsurement between exhaust at outlet elbow and
atmospheric air) must not be more than 685 mmi{paéfiwater.

M easurement Of Pressureln Inlet Manifold

The efficiency of an engine can be checked by ngap&isomparison of the pressure in the inlet
manifold with the information given in the Fuel e And Related Information Fiche. This test is
used when there is a decrease of horsepower fremntine, yet there is no real sign of a probleth wi
the engine.

The correct pressure for the inlet manifold is giwethe Fuel Setting And Related Information Fiche
Development of this information is done with thesaditions:

a. 747 mm (29.4 in) of mercury barometric pressure.
b. 29°C (85°F) outside air temperature.
c. 35 API rated fuel

Any change from these conditions can change thespre in the inlet manifold. Outside air that has
higher temperature and lower barometric pressuae given above will cause a lower horsepower and
a lower inlet manifold pressure measurement theergin the Fuel Setting And Related Information
Fiche. Outside air that has a lower temperatureaanidher barometric pressure will cause higher
horsepower and a higher inlet manifold pressuresoreanent.

A difference in fuel rating will also change horseger and the pressure in the inlet manifold. Iffinel
is rated above 35 API, pressure in the inlet méahiéan be less than given in the Fuel Setting And

Related Information Fiche. If the fuel is rateddwel35 API, the pressure in the inlet manifold can b
more than given in the Fuel Setting And Relatedrmiation Fiche. Be Sure That The Air Inlet And

Exhaust Do Not Have A Restriction When Making A €h©f Pressure In The Inlet Manifold.

Plug For Pressure Test
(A) Plug. (B) Exhaust elbow. (C) Pipe to inlet nfaid.

Use the 1U5470 Engine Pressure Group to checkrédssyre in the inlet manifold.

Remove plug (A) on inlet pipe to measure inlet rfadipressure
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1U5470 Engine Pressure Group

This tool group has a gauge to read pressure imkbiemanifold. Special Instruction Form No.
SEHS8907 is with the tool group and gives instargifor its use.

Turbochar ger

Every 7200 hours or if any unusual sound or vibratn the turbocharger is noticed, a quick check of
bearing condition can be made without disassemitfiagurbocharger. This can be done by removing
the piping from the turbocharger and inspectingdbmpressor impeller, turbine wheel and compressor
cover. Rotate the compressor and turbine wheehddgdy hand and observe by feeling excess end
play. The rotating assembly should rotate freetyrwo rubbing or binding. If there is any indicatiof

the impeller rubbing the compressor cover or theite wheel rubbing the turbine housing, recondi

the turbocharger or replace with a new or rebuié.o

End clearance is best checked with a dial indic#tiach a dial indicator with the indicator poont
the end of the shaft. Move the shaft from end t making note of the total indicator reading.

End play for TL81 Turbochargers should be 0.08.850nm (.003 to .010 in). If end play is more than
the maximum end play rebuild or replace the turbbogér. End play less than the minimum end play

could indicate carbon build up on the turbine wrezel the turbocharger should be disassembled for
cleaning and inspection.

Checking Turbocharger Rotating Assembly End Plggpidal Example)

A more reliable check of bearing conditions camiz&le only when the turbocharger is disassembled
and the bearings, shaft journal and housing b@®eliers can actually be measu
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Exhaust Temperature

C27179P2

1U8865 Infrared Thermometer Group

Use the 1U8865 Infrared Thermometer Group to clestlaust temperature. Special Instruction Form
No. NEHS0510 is with the tool group and gives mstions for the test procedul

Crankcase (Crankshaft Compartment) Pressure

Tools Neaded
BT2700 Indicator Group 1

Pistons or rings that have damage can be the chtise much pressure in the crankcase. This
condition may cause the engine to run rough. Thatalso be more than the normal amount of fumes
(blowby) coming from the crankcase breather. Theatirer can then become restricted in a very short
time, causing oil leakage at gaskets and sealsvihaitd not normally have leakage. Other sources of
blowby can be worn valve guides or turbochargekse&age
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8T2700 Indicator Group

The 8T2700 Indicator Group is used to check theuarnof blowby. The test procedure is in Special
Instruction, Form No. SEHS8712.

Compr ession

An engine that runs rough can have a leak at theesaor have valves that need adjustment. Use the
test that follows for a fast and easy method td &rcylinder that has low compression, or doeshaot
good fuel combustion. Find the speed that the engins the roughest, and keep the engine at thmis rp
until the test is finished. Loosen the fuel ling atia fuel injection pump to stop the flow of ftelthat
cylinder. Do this for each cylinder until a loosdrfael line is found that makes no difference igiee
performance. Be sure to tighten each fuel lineafitgr the test before the next fuel line nut isskereed
This test can also be an indication that the fojelction is wrong, so the cylinder will have to be
checked thoroughly. Removal of the head and ingpeof the valves and valve seats is necessary to
find those small defects that do not normally caupeoblem. Repair of these problems is normally
done when reconditioning the engine.

Cvlinder Head

The cylinder head has valve seat inserts and alides that can be removed when they are worn or
have damage. Replacement of these components caadwith the tools that follow.

Valves

Valve removal and installation is easier with uthe 9U7241 Valve Spring Compressor Group and
551322 Valve Keeper Inserter.

Valve Seat | nserts

Tools needed to remove and install valve seattmisee in the 6V4805 Valve Insert Puller Group.
Additional tooling needed to install seats are9@898 Driver-Valve Seat (exhaust) and 9U6897
Driver-Valve Seat (inlet). Special Instruction, FoNo. SMHS7935 gives an explanation for the
procedure to remove the valve seat inserts. Feeraastallation, lower the temperature of the m:
before it is installed in the hee
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Valve Guides

Tools needed to remove and install valve guidester®U6895 Driver-Valve Guide and 9U6894
Collar Guide. The counterbore in the driver bushirggalls the guide to the correct height. Use a
1P7451 Valve Guide Honing Group to make a finishect in the valve guide after installation of the
guide in the head. Special Instruction, Form No HB8M526 gives an explanation for this procedure.
Grind the valves after the new valve guides araliesl.

Checking Valve Guide Bores

Use the 5P3536 Valve Guide Gauge Group to checkdhe of the valve guides. Special Instruction,
Form No. GMGO02562 gives complete and detailed uigsibns for use of the 5P3536 Valve Guide
Gauge Group.

Bridge Dowel

Use a 5P0944 Dowel Puller Group with a 5P0942 [Eidrao remove the bridge dowels. Install a new
bridge dowel with a 5P2406 Dowel Driver. This doweler installs the bridge dowel to the correct
height.

Bridge Adjustment

When the head is disassembled, keep the bridghghveir respective cylinders. Adjustment of the
bridge will be necessary after the valves are gianmother reconditioning of the cylinder head ose.

The bridge should be checked and/or adjusted @aehtihe valves are adjusted. Use the procedure that
follows to make an adjustment to the bridge.

Bridge Adjustment

NOTE: Valves must be fully closed.

1. Put engine oil on the bridge dowel in the cylindead and in the bore in the bridge.

2. Install the bridge with the adjustment screw tavdre exhaust manifold.

3. Loosen the locknut for the adjustment screw andéda the adjustment screw several turns.

4. Put a force on the bridge with a finger to keeplithidge in contact with the valve stem opposite th
adjustment screw.

5. Turn the adjustment screw clockwise until it jostkes contact with the valve stem. Then turn the
adjustment screw 30 degrees more in a clockwigetitin to make the bridge straight on the do
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and to make compensation for the clearance infeads of the adjustment scr
6. Hold the adjustment screw in this position antiteg the locknut to 28 £ 4 N-m (22 + 3 Ib ft).

7. Put engine oil at the point where the rocker arak@s contact with the bridge.

Valve L ash Setting

NOTE: Valve lash is measured between the rocker armlantridge for the valves.

Valve Lash

NOTE: Intake and exhaust valve lash adjustments shoufddake at the first recommended oil char

Valve Lash Setting: Engine
Stopped

Exhaust......0.76 mm {.030 in)
intake......0.38 mm {.015 in)

To make an adjustment to the valve lash, turn tpgstment screw in the rocker arm. Valve lash
adjustments can be made by using the proceduréotlats:

Valve Adjustment (Typical lllustration)

1. Put No. 1 piston at top center (TC) on the congosesstroke. Make reference to Finding Top Center
Compression Position For No. 1 Piston.

2. Make an adjustment to the valve lash on the intakees for cylinders 1, 2, 5 and 7. Make an
adjustment to the valve lash on the exhaust vdtwesylinders 1, 3, 4, and
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3. After each adjustment, tighten the nut for valdgiatment screw to 2+ 4 N-m (22« 3 Ib ft), and
check the adjustment again.

4. Remove the timing bolt and turn the flywheel 3@@ites in the direction of engine rotation. This
will put No. 6 piston at top center (TC) on the goession stroke. Install the timing bolt in the
flywheel.

5. Make an adjustment to the valve lash on the intakees for cylinders 3, 4, 6 and 8. Make an
adjustment to the valve lash on the exhaust vdbtwesylinders 2, 5, 6 and 7.

6. After each adjustment, tighten the nut for valdgiatment screw 28 £+ 4 N-m (22 + 3 |b ft), and
check the adjustment again.

7. Remove the timing bolt from the flywheel whenalve clearances are correct.

/696396

O. — -
8" (038w mﬁfﬁm*w
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050" 0 760 (OXACTON

G386
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Cylinder And Valve Location

Lubrication System

One of the problems in the list that follows widtrgerally be an indication of a problem in the
lubrication system for the engine.

Too Much Oil Consumption
Oil PressurelsLow

Oil PressurelsHigh

Too Much Bearing Wear

Increased Oil Temperature

Too Much Oil Consumption

Oil L eakage on Outside of Engine
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Check for leakage of the seals at each end ofrdrkshaft. Look for leakage at the oil pan gaskeit
all lubrication system connections. Check to se®l ifomes out of the crankcase breather. Thisbean
caused by combustion gas leakage around the pigiaigty crankcase breather will cause high
pressure in the crankcase, and this will causeegasid seal leakag

Oil L eakage Into Combustion Area of Cylinders

Oil leakage into the combustion area of the cylisdm®n be the cause of blue smoke. There are four
possible ways for oil leakage into the combustigraaf the cylinders

1. Oil leakage between worn valve guides and valemst

2. Worn or damaged piston rings, or dirty oil retholes.

3. Compression ring and/or intermediate ring notalthst correctly.

4. Oil leakage past the seal rings in the impellet @inthe turbocharger shatft.

Too much oil consumption can also be the resuwli #vith the wrong viscosity is used. Oil with arth
viscosity can be caused by fuel leakage into thalarase, or by increased engine temperature.

M easuring Engine Oil Pressure

Tools Neaded
1U5470 Englne Pressure Group 1

An oil pressure gauge that has a defect can givedication of low oil pressure.

The 1U5470 Engine Pressure Group can be used ¢tf eingine oil pressure.

1U5470 Engine Pressure Group

This tool group has a gauge to read oil pressutiedrengine. Special Instruction, Form No. SEHS8907
is with the tool group and gives instructions foe test procedure.

1. Be sure that the engine is filled to the corregel with SAE 10V-30 or 15W-40 oil. If any othe
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viscosity of oil is used, the information in thedtme Oil Pressure Graph does not af
2. Connect the 1U5470 Engine Pressure Group to tliee eiiananifold at location (1).

3. Operate the engine to get it up to normal opegatmperature.

Oil Manifold
(1) Pressure test location

4. Keep the oil temperature constant with the enginis rated rpm, and read the pressure gauge.
NOTE: Make sure engine oil temperature does not go abdseC (239°F).

5. On the Engine Oil Pressure Graph, find the pdiat the lines for engine rpm and oil pressure
intersect (connec
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Engine Oil Pressure Graph

6. If the results do not fall within the "Acceptablgfessure range given in the graph, find the cande
correct it. Engine failure or a reduction in endiife can be the result if engine operation is cured
with oil manifold pressure outside this range.

NOTE: A record of engine oil pressure, kept at regul&erivals, can be used as an indication of
possible engine problems or damage. If there igdden increase of decrease of 70 kPa (10 psi)
pressure, even though the pressure is in the "Aabkg range on the graph, the engine shoul
inspected and the problem corrected.

Oil PressurelsL ow

Crankcase Oil Level

Check the level of the oil in the crankcase. Addfaieeded. It is possible for the oil level to to® far
below the oil pump supply tube. This will cause tilgoump to not have the ability to supply enough
lubrication to the engine components.

Oil Pump Does Not Work Correctly
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The inlet screen of the supply tube for the oil puran have a restriction. This will cause cavita
(low pressure bubbles suddenly made in liquids bghanical forces) and a loss of oil pressure. Air
leakage in the supply side of the oil pump willbat®use cavitation and loss of oil pressure. If the
bypass valve for the oil pump is held in the opamséated) position, the lubrication system cargeot
to maximum pressure. Oil pump gears that have tochnwvear will cause a reduction in oil pressure.

Oil Filter Bypass Valves

If the bypass valve for the oil filter is held imet open position (unseated) because the oil filisra
restriction, a reduction in oil pressure can restdtcorrect this problem, remove and clean theabgp
valve and bypass valve bore. Install a new Catarpil filter to be sure that no more debris mattes
bypass valve stay open.

Too Much Clearance At Engine Bearings Or Open Lubrication System (Broken Or
Disconnected Qil Line Or Passage)

Components that are worn and have too much beeal@agance can cause oil pressure to be low. Low
oil pressure can also be caused by an oil linel magsage that is open, broken or disconnected.

Piston Cooling Tubes (Jets)

When engine is operated, cooling jets direct ailaad the bottom of the piston to lower piston aind r
temperatures. If there is a failure of one of #ts,jor it is bent in the wrong direction, seizaf¢he
piston will be caused in a very short tir

Use the 5P8709 Piston Tool Group to check and attjgsalignment of piston cooling jets.

Oil PressurelsHigh

Oil pressure will be high if the bypass valve foe bil pump can not move from the closed position.

Too Much Bearing Wear

When some components of the engine show bearingiweashort time, the cause can be a restriction
in an oil passage. A broken oil passage can alsbebeause.

If the gauge for oil pressure shows enough oilguress but a component is worn because it can riot ge

enough lubrication, look at the passage for oibdyo the component. A restriction in a supply
passage will not let enough lubrication get to mponent, and this will cause early we

| ncreased Oil Temperature

Look for a restriction in the oil and coolant pagssof the oil cooler. If the oil cooler has a riesibn,
the oil temperature will be higher than normal whiesm engine is operated. The oil pressure of the
engine will not get low just because the oil codias a restriction.

Also check the oil cooler bypass valve to seeid held in the open position (unseated). This ¢
will let the oil through the valve instead of théapoler, and oil temperature will increase.

Cooling System

This engine has a pressure type cooling systemmegspre type cooling system gives two advantz
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The first advantage is that the cooling systemlaare safe operation at a temperature that is h

than the normal boiling (steam) point of water. Beeond advantage is that this type system prevents
cavitation (low pressure bubbles suddenly madeuids by mechanical forces) in the water pump.
With this type system, it is more difficult for air or steam pocket to be made in the cooling syste

The cause for increased engine temperature is @gnbecause regular inspections of the cooling

system were not made. Make a visual inspectiohetboling system before a test is made with test
equipment.

Visual Inspection To The Cooling System

1. Check coolant level in the cooling system.

2. Look for leaks in the system.

NOTE: Water pump seals. A small amount of coolant leakagess the surface of the "face-type"
seals is normal, and required, to provide lubrarafor this type of seal. A hole is provided in thater
pump housing to allow this coolant/seal lubricandtain from the pump housing. Intermittent leak
of small amounts of coolant from this hole is notirrdication of water pump seal failure. Replace th
water pump seals only if a large amount of leakage, constant flow of coolant is observed draining
from the water pump housing.

3. Look for bent radiator fins. Be sure that air fldwough the radiator does not have a restriction.
4. Inspect the drive belts for the fan.

5. Check for damage to the fan blades.

6. Look for air or combustion gas in the cooling syst

7. Inspect the filler cap and the surface that s#sgl<ap. This surface must be clean.

Testing The Cooling System

Remember that temperature and pressure work tag&theen a diagnosis is made of a cooling system
problem, temperature and pressure must both b&etie€ooling system pressure will have an ef

on cooling system temperatures. For an exampl&,dbthe chart to see the effect of pressure and
height above sea level on the boiling (steam) pafintater.
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Test Tools For Cooling System

Tools Neaded
406500 Digital Thermometer Group
8T2700 Indicator Group
6V3121  Multitach Group

958140  Cooling System Pressurizing Pump Group

— ] | b | ok

CI1

4C6500 Digital Thermometer Group

. Pagina74 de101

The 4C6500 Digital Thermometer Group is used indiagnosis of overheating (engine hotter than
normal) or overcooling (engine cooler than nornpagblems. This group can be used to check
temperatures in several different parts of theingadystem. The testing procedure is in Operating

Manual, Form No. NEHS055.
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]

8T2700 Blowby/Air Flow Indicator Group

The 8T2700 Blowby/Air Flow Indicator Group is ustedcheck the air flow through the radiator core.
The test procedure is in Special Instruction, Fdlon SEHS8712.

G0

6V3121 Multitach Group

The 6V3121 Multitach Group is used to check thedjp@ed. The testing procedure is in Special
Instruction, Form SEHS780
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CH e

9S8140 Cooling System Pressurizing Pump Group

The 9S8140 Cooling System Pressurizing Pump Greouped to test pressure caps and to pressure
check the cooling system for leaks.

DO NOT loosen thefiller or pressure cap on a hot engine. Steam or hot
coolant can cause severe burns.

LAGO11

5P0957 Or 5P3514 Coolant Tester

Check the coolant solution frequently in cold weattor glycol concentration with the 5P0957 or
5P3514 Coolant Tester to ensure adequate prote&ath testers are used for checking coolant
freezing point, and are identical except tempeeasgale. They give immediate, accurate readings and
can be used for antifreeze/coolants that contglerat or propylene glycol.

Make Proper Antifreeze Additions
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Adding pure antifreeze as a makeup solution foliogsystem to-off is an unacceptable practice
increases the concentration of antifreeze in thodirog system which increases the concentration of
dissolved solids and undissolved chemical inhikitarthe cooling system. Add antifreeze mixed with
acceptable water to the same freeze protection@scpoling system. Use the chart as follows tasass
in determining the concentration of antifreezede.u

ANTIFREEZE CONCENTRATIONS
Protection Temperature Concentration
Pratection to ~15°C (5°F) 30% antifreeze and 70% water
Protection to ~23°C {-10°F) | 40% antifreeze and 60% water
Protection to ~37°C (-34°F) | 50% antifreeze and 50% water
Protection to —51°C {(-60°F) | 60% antifreeze and 40% water

Checking Pressure Cap

Tools Needed
958140  Cooling System Pressurizing Pump Group 1

One cause for a pressure loss in the cooling systéemioe a defective seal on the radiator pressyre ¢

DO NOT loosen thefiller or pressure cap on a hot engine. Steam or hot
coolant can cause severe burns.

After the engine is cool, loosen the pressure caplet the pressure out of the cooling system. Then
remove the pressure cap.
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Typical Schematic Of Pressure Cap
(A) Sealing surface of cap and radiator.

Inspect the pressure cap carefully. Look for dantadbe seal or to the surface that seals. Anyidare
material or deposits on the cap, seal or surfaaestals, must be removed.

The 9S8140 Cooling System Pressurizing Pump Grouped to test pressure caps and to pressure
check the cooling system for leaks.

44 WARNING

DO NOT loosen thefiller or pressure cap on a hot engine. Steam or hot
coolant can cause severe burns.

To check the pressure cap for the pressure thagsrthlke pressure cap open, use the procedure that
follows:

1. Remove the pressure cap from the radiator.
2. Put the pressure cap on the 958140 Cooling SyBtessurizing Pump Group.
3. Look at the gauge for the exact pressure that snddespressure cap open.

4. Make a comparison of the reading on the gauge tvéttorrect pressure at which the pressure cap
must open.

NOTE: The correct pressure that makes the pressure epi®pn the pressure cap and is also in the
Specifications module.

5. If the pressure cap is defective, install a ne@spure cap.

Testing Radiator And Cooling System For L eaks

Tools Needed
958140 Cooling System Pressurizing Pump Group 1

To test the radiator and cooling system for leaks, the procedure that follows:

44 WARNING

DO NOT loosen thefiller or pressure cap on a hot engine. Steam or hot
coolant can cause severe burns.

1. Remove the pressure cap from the radiator.
2. Make sure the coolant is over the top of the tadieore.
3. Put the 9S8140 Cooling System Pressurizing Punopiison the radiator.

4. Operate the pump group and get a pressure readititge gauge that is 20 kPa (3 psi) more thai
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pressure marked on the pressure

5. Check the radiator for outside leakage.

6. Check all connections and hoses for the coolirsgesy for outside leakage.

7. If you do not see any outside leakage and thespreseading on the gauge is still the same after f
minutes, the radiator and cooling system does awt feakage. If the reading on the gauge goes down
and you do not see any outside leakage, therakade on the inside of the cooling system. Make

repairs as necessary.

Gauge For Water Temperature

Tools Neaded
4C6500 Digital Thermometer Group 1
or
2F7112  Thermometer 1

Water Temperature Connection
(1) Sending unit.

If the engine gets too hot and a loss of coolaatpsoblem, a pressure loss in the cooling systaufdc

be the cause. If the gauge for water temperatweskhat the engine is getting too hot, look for
coolant leakage. If a place cannot be found wHeeeetis coolant leakage, check the accuracy of the
gauge for water temperature. A temperature gauggaai/n accuracy can be connected at the location
for sending unit (1) to make this check. Also, #@6500 Digital Thermometer Group or the 2F7112
Thermometer and 6B5072 Bushing can be used.

Work carefully around an engine that isrunning. Engine partsthat are
hot, or partsthat are moving, can cause personal injury.
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A33179P1

Water Temperature Gauge

Start the engine and run it until the temperatsir& ithe desired range according to the test gauge
thermometer. If necessary, put a cover over patiefadiator or cause a restriction of the codilam.
The reading on the gauge for water temperature breuiie same as the test gauge or thermometer
within the tolerance range in the chart.

Pointer

Position : Test Thermometer
1 65 to 77°C (150 to 170°F)
2 99 to 103°C (210 to 218°F)

Water Temperature Regulators

1. Remove the regulator from the engine.

2. Heat water in a pan until the temperature is 92%7 °F). Move the water around in the pan to make
it all the same temperature.

3. Hang the regulator in the pan of water. The regulaust be below the surface of the water and it
must be away from the sides and bottom of the pan.

4. Keep the water at the correct temperature fontemtes.

5. After ten minutes, remove the regulator and immisdy measure the distance the regulator has
opened. The distance must be a minimum of 9.53 BAb(in).

6. If the distance is less than 9.53 mm (.375 in)kerareplacement of the regula
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BELT TENSION CHART ]
| wOTH TOP BELT TENSION |  BELT TENSION
WIDTH H OF PULLEY RITIAL™ “USED™ BORRAQUGHS GAUGE NUMBERS
BELTSiZE | BELTTOP | "GRoOVE | GAUGE READING | GAUGE READING
mm | in mm in. N 13} N (23 OLD GAUGE NO, | NEW GAUGE NC.
3B | 1072 | 422 | 965 380 | 44522 | 1005 | 40022 | 90+5 | BT-3395 BT-33-87
1z | 1389 | 547 | 1270 500 | 534+22 | 12025 | 0044 | 90x10| BT-2385 BT-33-97
sv 1588 | 825 1524 | 600 | 534 22 | 120£5 | 400244 | S0 10| BT-33-724-15 BT-3372C
11116 | 1748 | 686 | 1588 | 625 | 534222 | 1205 | 40044 | 90210 | @T-33.724-15 BT-3372C |
344 | 19.05 | 750 [ 1753 690 |534*22 | 12025 400244 | 80+ 10| BT-3372415 BT-3372C_
15(16 | 2383 | 993 | 2230 | 878 |534%22 | 12025 |400%d4 | 90%10| BT-33-72-4-15 er-3372C
8K 2792 | 1099 B00+22 | 'B0+5 | 489+44 | 110+ 10 BT-33-108
MEASURE TENSION OF BELT FARTHEST FROM THE ENGINE
("= NITIAL" BELT TENSION is for 2 new belt
**+USED" BELT TENSION is for & beit which has more than 30 minutes of operation at rated speed of engine. A10232-4P1

Basic Block

Piston Rings

This engine has piston grooves and rings of thestoeme (taper) design. The 8T3150 Keystone Piston
Ring Groove Gauge Group is available to checkapewo ring grooves in the piston. For correct use
of the gauge group see the instruction card thattisthe gauge group.

!_'I:%i_ﬁll} KEYSTOME PIS5TON RING GRDOVE QALGE GAOUP

GAUGES TO USE . |
BORE [NTERMEDMATE!
SIZE TYPICAL ENGINES TOF GROOVE| GROOVE 7
475 | 3300, 1674 B B
54" | D343, 1883 o D
54" | D3d6, D348, D143 8 A
4" d40, 3408, 3412 A A USE AGAIN IF ANY
fWith 178" top ring} o . ._] LMGHT CAM BE SEEM
54 | 3406, 3408, 3412 E A —
(With larger top nng) i) )
575 | D34z G 7
625 | D353 I 5 Hl
170 mm| 3508 3812, 3618, F F ;
CHECK GROOVES AT TWO POSITIONS O MAJOR DIAMETER, 90° FROM :
ge?ﬂ%im}. Y OF GAUGE MUST ALWAYS BE QVER CAST BAND . (i NOIT LiSE AGAIN
B89916P1

Instructions For 8T3150 Keystone Piston Ring GroGeeige Group

Connecting Rods And Pistons

Use the 7M3978 Piston Ring Expander to remove siaihpiston rings.

Use the 5P3526 Piston Ring Compressor to inststibps into cylinder block.
Tighten the connecting rod bolts in the step secei¢imat follows:

1. Put engine oil on bolt threads and contact susfa¢@aut and cap.

2. Tighten all bolts to 82 + 8 N-m (60 % 6 b ft).

3. Put a mark on each nut and end of

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Pagina82 de101

4. Tighten each nut 12+ 5 degrees from the ma

The connecting rod bearings fit tightly in the boreéhe rod. If bearing joints or backs are worn
(fretted), check bore size. This can be an indicatif wear because of a loose fit.

Connecting Rod And Main Bearings

Connecting rod bearings are available with 0.64 (@25 in) and 1.27 mm (.050 in) smaller inside
diameter than the original size bearings. Thesergsaare for crankshafts that have been
"ground” (made smaller than the original size).

Main bearings are available with a larger outsidengter than the original size bearings. These
bearings are for cylinder blocks that have hadtre for the main bearings "bored" (made largen tha
the original size). The size available is 0.64 md2% in) larger outside diameter than the origsiad
bearings.

Cvlinder Block

Tools Needed
1P3537  Dial Bore Gauge Group 1

C1a04r

1P3537 Dial Bore Gauge Group

The bore in the block for main bearings can be kbgaovith the main bearing caps installed without
bearings. Tighten the nuts that hold the capsdddique shown in the Specifications module.
Alignment error in the bores must not be more &8 mm (.003 in). Special Instruction, Form No.
SMHS7606 gives instructions for the use of 1P40@@ Boring Tool Group for alignment of the main
bearing bores. The 1P3537 Dial Bore Gauge Grougbearsed to check the size of the bores. Special
Instruction, Form No. GMGO00981 is with the group.

Cylinder Liner Projection
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3

T LA A

vILSIIIIIIS)

T o e L i

Gs7723P1 & Q
COMPONENTS NEEDED
Quanitity For
Item Part No Description One Cylinder”
1 7H3598 Bolt 6
2 8F1484 Washer 6
3 TK1977°° Washer 6

* The 3408 uses 36 of each of the component pisce part.
"* These are fabric material washer, an expendabie item,

therefore you may wish tc order more than the amount
indicated.

1. Install clean liners or cylinder packs (withou¢ thiller band or the rubber seals), spacer plaskefa
and clean spacer plate.

9000

C63970P1

FRONT

2. Install bolts and washers, as indicated previquslthe holes indicated with an X. Install all tsobr
the six bolts around the liner. Tighten the badtatorque of ... 95 N-m (70 Ib-
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3. Use the 8T0455 Liner Projection Tool Group to nue@diner projection at positions indicated w
and A,B,C and D. Record measurements for eachdsiirAdd the four readings for each cylinder and
divide by four to find the average.

4. The cylinder liner specifications are as follows:

Liner projection ... 0.025 to 0.152 mm (0.001 t00& in)

Maximum variation in each cylinder ... 0.051 mn0Q0n)

Maximum average variation between adjacent cyliande0.051 mm (.002 in)

Maximum variation between all cylinders ... 0.10&hr61004 in)

5. If the liner projections are out of specificatidry, rotating the liner or install the liner in &her bore
to see if the measurements improve.

6. If the liner projections are all below the speztions or low in the range, 0.025 mm (0.001 in) or
0.051 mm (0.002 in), try using a thinner spacetepl@hese plates are 0.076 mm (.003 in) thinner tha
the regular plate and they will increase the liprjection, thus increasing the fire ring crushe sese
spacer plates to compensate for low liner projestibat are less than 0.076 mm (.003 in) or if the
inspection of the top deck reveals no measurabieada directly under the liner flanges, but the
average liner projection is less than 0.076 mmO®ia).

NOTE: Do not exceed the maximum liner projection of 0.2%# (.006 in). Excessive liner projection
will contribute to liner flange cracking.

7. With the proper liner projection, mark the lin@rghe proper position and set them aside.

8. When the engine is ready for final assembly, thimg seals, cylinder block and upper filler band
must be lubricated before installation.

If the lower o-rings are black in color, apply lidisoap on the lower o-ring seals and the cylinder
block. Use clean engine oil on the upper filler dan

If the lower o-rings are brown in color, apply emgioil on the lower o-ring seals, the cylinder Bloc
and the upper filler band.

NOTE: Apply liquid soap and/or clean engine oil immediateefore assembly. If applied too early,
the filler bands may swell and be pinched undetittezs during installation.

Flywheel And Flywheel Housing

Tools Needed
BT2096 Dial Indicator Group 1

Face Run Out (Axial Eccentricity) Of The Flywheel Housing

If any method other than given here is used, alwegsember bearing clearance must be removed
correct measuremen
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A10272P1 \

8T5096 Dial Indicator Group Installed

1. Fasten a dial indicator to the crankshaft flarméhe anvil of the indicator will touch the facetbé
flywheel housing.

C (TOP)

A10233P1 A {(BOTTOM]

Checking Face Runout Of The Flywheel Housing (Alt&o. (B) Right side. (C) Top. (D) Left side.
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2. Put a force on the crankshaft toward the rearrbdfee indicator is read at each pc

3. With dial indicator set at 0.00 mm (.000 in) atdtion (A), turn the crankshaft and read the inmica
at locations (B), (C) and (D).

4. The difference between lower and higher measurtsaken at all four points must not be more

than 0.38 mm (.015 in), which is the maximum pesibie face runout (axial eccentricity) of the
flywheel housing.

Bore Runout (Radial Eccentricity) Of The Flywheel Housing

1. Fasten the dial indicator as shown so the anutefindicator will touch the bore of the flywheel
housing.

A10271P1

8T5096 Dial Indicator Group Installed

2. With the dial indicator in position at (C), adjuke dial indicator to "0" (zero). Push the crardéshig
against the top of the bearing. Write the measun¢ioe bearing clearance on line 1 in column
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C (TOP)

A10233P1 A (BOTTOM)

Checking Bore Runout Of The Flywheel Housing

NOTE: Write the dial indicator measurements with theisipee (+) and negative (-) notation (signs).
This notation is necessary for making the calcoletiin the chart correctly.

3. Divide the measurement from Step 2 by 2. Write thimber on line 1 in columns (B) & (D).
4. Turn the crankshaft to put the dial indicator/X (Adjust the dial indicator to "0" (zero).

5. Turn the crankshaft counterclockwise to put thad gidicator at (B). Write the measurement in the
chart.

6. Turn the crankshaft counterclockwise to put thad gidicator at (C). Write the measurement in the
chart.

7. Turn the crankshaft counterclockwise to put tred mhidicator at (D). Write the measurement in the
chart
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CHART FOR DIAL INDICATOR MEASUREMENTS

Position of
dial indicator
Line
Mo, A B C D
Correction for bearing clearance | O
Cral Indicator Beading [ a
Total of Line 1 & 2 1 Q i * it

*Total Vartical eccentricity (out of round}.
**Subtract the smaliar Ng. from the larger No. The difference is
the total horizental eccentricity.

A10234P1

8. Add lines | & Il by columns.

9. Subtract the smaller number from the larger numbéne Il in columns (B) & (D). The result isdl
horizontal eccentricity (out of round). Line Illplamn (C) is the vertical eccentricity.

mri =030 i
-0 25 \NQ’[ ACCEFTABLE
Lo l \r
> L.l - :
= i \
i "
= 4020
E [ 008 '
z
HN H
33 ! \
Doxgas | '
3 06 '
o : 8CCEPTABLE
= ! 2 A d LT
=
= oxgan|
00!
o
O I Bl e ay
=
=005
002
| i
1 +005 =010 +0.15 =520 +=0.25 =0.30mm
£ o0z 1004 [Ong  (00E) iy 4212in)
=1RlaE TOTAL HORIZONTAL ECCENTRICITY

Graph For Total Eccentricity

10. On the graph for total eccentricity find the pashintersection of the lines for vertical ecceaitsi

and horizontal eccentricity.

11. If the point of intersection is in the range markécceptable", the bore is in alignment. If thero
of intersection is in the range marked "Not Accef®g the flywheel housing must be chan
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Face Runout (Axial Eccentricity) Of The Flywhed

1. Install the dial indicator as shown. Always pudbece on the crankshaft in the same direction keefor
the indicator is read so the crankshaft end clegr&movement) is always removed.

2. Set the dial indicator to read 0.0 mm (.00 in).
3. Turn the flywheel and read the indicator everyd@@rees.
4. The difference between the lower and higher mesasents taken at all four points must not be more

than 0.15 mm (.006 in), which is the maximum pesibie face runout (axial eccentricity) of the
flywheel.

74912M

Checking Face Runout Of The Flywheel

Bore Runout (Radial Eccentricity) Of The Flywhedl

1. Install the dial indicator (3) and make an adjwstirof the universal attachment (4) so it makes
contact as show
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I-I. ' I::'.,I".I y I'-.I ' i
74810P2 A L "-,._II"-.__ III"-.".‘ SR | I“".‘_ f&

Checking Bore Runout Of The Flywheel
(1) 7H1945 Holding Rod. (2) 7H1645 Holding Rod. {3)1942 Indicator. (4) 7H1940 Universal Attachment.

2. Set the dial indicator to read 0.0 mm (.00 in).
3. Turn the flywheel and read the indicator everyd@Qrees.

4. The difference between the lower and higher measents taken at all four points must not be more
than ... 0.15 mm (.006 i

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Paging91 del01

F4911F1

Checking Flywheel Clutch Pilot Bearing Bore

5. Runout (eccentricity) of the bore for the pilogbieg for the flywheel clutch, must not exceed.13
mm (.005 in)

Electrical System

The engine electrical system on this machine iggdes to be tested from a single location with no
need to remove sheet metal or covers. An electtmahection called the Diagnostic Connector is
located under the dash in the cab. The Diagnostim€ctor is connected to 12 major components or
circuits of the engine starting and charging system

Diagnostic Connector

Testing The Electrical System

i Tools Needed
| 6V2150  Starting/Charging Analyzer Group 1

NOTE: Make reference to Special Instruction Form No. SEFE, and to the instructions inside the
cover of the Analyzer Group when using the 6V21&0t#ig/Charging Analyzer Grou
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6V2150 Starting/Charging Analyzer Group
(1) 6V3072 Case. (2) 6V3112 Base. (3) 6V4174 Parkiet. (4) 4V3178 Cable Assembly.

Use the instructions that follow to hookup and aepethe analyzer on this machine.

NOTE: Before you hookup the Analyzer, be sure the bateare not discharged, see the topic, Ba

Hookup

1. Connect the Analyzer to the Diagnostic Conneaoated under the dash.

NOTICE
Removethe ether canister.

2. Put the Key Start Switch in the ON position.
3. All accessories must be OFF (lights, heater fem).e

4. The engine must be shut off to start the test.

Operation

Test Step A-Hookup - Make a comparison between the lamps and the lammpai operation chart

next to them. If all lamp indications are the saamaeshown on the chart, put the Key Start Switchén
OFF position. This should cause the Main Relay Bnebker lamp to come ON. Failure to do so is an
indication of a defect in the Relay and/or Breakotrect the defect(s), test again and go on td nex
step. Put the Key Start Switch back in the ON pasitf lamp indications are different than shown o
the chart, refer to Special Instruction Form NoHSE768. Correct defects, test again and then go to
next step.

Test Step B-Crank - Crank the engine with the fuel in the "shut offisggion. Do not start the engine.
Do not use start aid. If all lamp indications dre same as shown on the chart, go to Test Step C. |
lamp indications are different than shown, refeBpecial Instruction Form No. SEHS7768. Correct
defects, test again and go to next step.

Test Step C-Start Aid - Do not start the engine. Push and hold the StiarSavitch. If all lamp
indications are the same as shown on the chatg §est Step D. If lamp indications are differdrdn
shown, refer to Special Instruction Form No. SEHS/ Correct defects, test again and go to next step

Test Step D-Hi Idle- Install ether canister. Start the engine and tungh idle for a minimum of two
minutes. If all lamp indications are the same aswhon the chart, turn on all possible electrical
accessories; if lamp indications are still the sasishown in the chart, the starting and chargystem
is within specifications. If the lamp indicationealifferent than shown, refer to Special Instrc

https://127.0.0.1/sisweb/sisweb/techdoc/techdoat gvage.jsp?returnurl=/sisweb/sis... 27/06/1(



D8L TRACTOR 53Y0000-UP (MACHINE) POWERED BY 3408 ENGINE... Paging93 del01

Form No. SEHS7768. Correct defects and test a

Test Tools For Electrical System

Tools Needed
4C4911 Battery Load Tester
8T0O00 AC/DC Clamp-On Ammater
V7070  Heavy-Duty Digital Multimeter or
BV7800 Regular-Duty Digital Multimeter

—t | b | —R{

Most of the tests of the electrical system candigedn the engine. The wiring insulation must be in
good condition, the wire and cable connections rhastlean and tight, and the battery must be fully
charged. If the on-engine test shows a defecttiongponent, remove the component for more testing.

The service manual Testing And Adjusting ElectriCamponents, Form No. REG00636 has complete
specifications and procedures for the componentiseo$tarting circuit and the charging circuit.

]
AMPE
o YaOLTSs é o
- sispesr GELPLT
BATTERY LOAD TESTER
(] 8] (]
0 o
I TS

C3V163AR

The 4C4911 Battery Load Tester is a portable mngt metal case for use under field conditions and
high temperatures. It can be used to load te$t &lland 12V batteries. This tester has two heaxy-d
load cables that can easily be fastened to therga#rminals. A load adjustment knob on the top
permits the current being drawn from the battergd@djusted to a maximum of 100 amperes.
tester is cooled by an internal fan that is autacally activated when a load is applie
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The tester has a built in LCD digital voltmeter aamdperage meter. The digital voltmeter accure
measures the battery voltage at the battery thrtnagler wires buried inside the load cables. Théal
amperage meter accurately displays the currenglzBavn from the battery under test.

NOTE: Make reference to Operating Manual, Form No. SEHS3@r more complete information for
use of the 4C4911 Battery Load Tester.

CA180sp

8T0900 AC/DC Clamp-On Ammeter

The 8T0900 AC/DC Clamp-On Ammeter is a completadytgible, self-contained instrument that
allows electrical current measurements to be matfeut breaking the circuit or disturbing the
insulation on conductors. A digital display is lted on the ammeter for reading current directlgt in
range from 1 to 1200 amperes. If an optional 6V60able is connected between this ammeter an
of the digital multimeters, current readings ofl#ésan 1 ampere can then be read directly from the
display of the multimeter.

A lever is used to open the jaws over the condyajto a diameter of 19 mm (.75 in)], and the rspri
loaded jaws are then closed around the conducat@mufoent measurement. A trigger switch that can be
locked in the ON or OFF position is used to turrttimammeter. When the turn-on trigger is released,
the last current reading is held on the displaybfseconds. This allows accurate measurements to be
taken in limited access areas where the digitallaysis not visible to the operator. A zero conisol
provided for DC operation, and power for the ammistsupplied by batteries located inside the ha

NOTE: Make reference to Special Instruction, Form No. SB&20 for more complete information for
use of the 8T0900 Clar-On Ammeter
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6V7070 Heavy-Duty Digital Multimeter

The 6V7070 Heavy-Duty Digital Multimeter is a coraggly portable, hand held instrument with a
digital display. This multimeter is built with eatprotection against damage in field applicatiams is
equipped with seven functions and 29 ranges. THOBY Multimeter has an instant ohms indicator
that permits continuity checks for fast circuitpestion. It also can be used for troubleshootinglbm
value capacitors.

The 6V7800 Regular-Duty Digital Multimeter (a lowst option to the Heavy-Duty Multimeter) is also
available; however, the 6V7800 Multimeter doeshete the 10A range or the instant ohms feature of
the 6V7070 Multimeter.

NOTE: Make reference to Special Instruction, Form No. SEF4 for more complete information for
use of the 6V7070 and 6V7800 Multimeters

Battery

Never disconnect any charging unit circuit or battery circuit cable from
battery when the charging unit isoperated. A spark can cause an
explosion from the flammable vapor mixture of hydrogen and oxygen
that isreleased from the electrolyte through the battery outlets. Injury
to personnel can betheresult.

The battery circuit is an electrical load on thargiing unit. The load is variable because of the
condition of the charge in the battery. Damagéédharging unit can result if the connectionshégit
positive or negative) between the battery and e¢hgranit are broken while the charging unit is
operation. This is because the battery load isdodtthere is an increase in charging voltage. High
voltage can damage, not only the charging unitalsd the regulator and other electrical components

Use the 4C4911 Battery Load Tester, the 8T0900 g@m Ammeter and the 6V7070 Multimeter to

load test a battery that does not hold a chargenwhase. See Special Instruction, Form No.
SEHS8268 for the correct procedure and specifioatio use
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Charqging System

The condition of charge in the battery at each leganspection will show if the charging system
operates correctly. An adjustment is necessary \liebattery is constantly in a low condition of
charge or a large amount of water is needed (nhare dne ounce of water per cell per week or per
every 100 service hours).

When it is possible, make a test of the chargingamd voltage regulator on the engine, and usmgir
and components that are a permanent part of thesy®ff engine (bench) testing will give a test of
the charging unit and voltage regulator operafidns testing will give an indication of needed repa
After repairs are made, again make a test to giwefghat the units are repaired to their original
condition of operation.

Before the start of on engine testing, the chargysiem and battery must be checked as shown in the
Steps that follow:

1. Battery must be at least 75 percent (1.225 SguBy)charged and held tightly in place. The batter
holder must not put too much stress on the battery.

2. Cables between the battery, starter and enginengrmust be the correct size. Wires and cables
be free of corrosion and have cable support clampsevent stress on battery connections (termjinals

3. Leads, junctions, switches, and panel instrumiratishave direct relation to the charging circuitst
give correct circuit control.

4. Inspect the drive components for the charging waniite sure they are free of grease and oil and hav
the ability to operate the charging unit.

Alternator Requlator Adjustment

When an alternator is charging the battery too maratot enough, the charging rate of the alternator
should be checked. Make reference to the Specdditamodule to find all testing specifications toe
alternators and regulatol
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E@ / B12752P1

Alternator
(1) Ground terminal. (2) Pulley nut.

No adjustment can be made to change the rate ajelom the alternator regulators. If rate of chast
not correct, a replacement of the regulator is seay.

Alternator Pulley Nut Tightening

Tighten nut that holds the pulley to a torque dd+ 10 N-m (75t 5 Ib ft) with the tools showr
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Cd250pt

Tools To Tighten Alternator Pulley Nut
(1) 8179293 Torque Wrench. (2) 851588 Adapter (dchifemale to 3/8 inch male). (3) 2P8267 Sockeerssy. (4)
8H8517 Combination Wrench (1-1/8 inch). (5) 8T5&btket.

Starting System

Use the multimeter in the DCV range to find staytsystem components which do not function.

Move the start control switch to activate the stiasblenoid. Starter solenoid operation can bechasir
the pinion of the starter motor is engaged withrthg gear on the engine flywheel.

If the solenoid for the starter motor will not opts, it is possible that the current from the lvgittkd
not get to the solenoid. Fasten one lead of theimetier to the connection (terminal) for the batter
cable on the solenoid. Put the other lead to a goodnd. A zero reading is an indication that there
broken circuit from the battery. More testing i€@g&sary when there is a voltage reading on the
multimeter.

The solenoid operation also closes the electrauiito the motor. Connect one lead of the multenet

to the solenoid connection (terminal) that is fastéto the motor. Put the other lead to a goodrgiou
Activate the starter solenoid and look at the mtier. A reading of battery voltage shows the ot

is in the motor. The motor must be removed fortferttesting. A zero reading on the multimeter shows
that the solenoid contacts do not close. This imditcation of the need for repair to the solenmicn
adjustment to be made to the starter pinion clegran

Make a test with one multimeter lead fastened ¢éoctimnection (terminal) for the small wire at the
solenoid and the other lead to the ground. Lodk@multimeter and activate the starter solenoid. A
voltage reading shows that the problem is in thergnd. A zero reading is an indication that the
problem is in the start switch or the wires for #i@rt switch

Fasten one multimeter lead to the start switchatbnnection (terminal) for the wire from the baft
Fasten the other lead to a good ground. A zeranganldicates a broken circuit from the battery.kd
a check of the circuit breaker and wiring. If thex@ voltage reading, the problem is in the staatch

or in the wires for the start switch.

A starter motor that operates too slow can havevenload because of too much friction in the en
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being started. Slow operation of the starter mo#or also be caused by a short circuit, Ic
connections and/or dirt in the motor.

Pinion Clearance Adjustment (8C3593, 8C3644 and 8C3649)

When the solenoid is installed, make an adjustroktite pinion clearance. The adjustment can be
made with the starter motor removed.

3 B39109P1

Connection For Checking Pinion Clearance
(1) Connector from Motor terminal on solenoid totoro(2) SW terminal (3) Ground terminal.

1. With the solenoid installed on the starter motemove connector (1).

2. Connect a battery, of the same voltage as thaasioleto the terminal (2), marked SW.

3. Connect the other side of the battery to grounaiiteal (3).

4. Connect for a moment a wire from the solenoid eation (terminal) marked Motor to the ground

connection (terminal). The pinion will shift to elaposition and will stay there until the battesy i
disconnected.

AB2295P2
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Pinion Clearance Adjustment
(4) Shaft nut. (5) Pinion. (6) Pinion clearance.

5. Push the pinion toward the commutator end to reritee movement.
6. Pinion clearance (6) must be 8.3 to 9.9 mm (.33%an).
7. To adjust pinion clearance, remove plug and turn(4).

8. After the adjustment is completed, install thegphwer adjustment nut (4) and install connector (1)
between the Motor terminal on the solenoid andstager motor.

Pinion Clearance Adjustment (6T 0646)

There are two adjustments on this type motor. Treyend play for the armature and pinion clearance.

Endplay For The Armature

The correct endplay for the armature is 0.13 t6 @ (.005 to .030 in). The adjustment is made by
adding or removing thrust washers on the commutatdrof the armature shaft.

Pinion Clear ance Adjustment

1. To adjust the pinion distance, connect the 24¥rsaid to a 12 volt battery (12V solenoid to a 6V
battery) as shown. For a short moment, connectafwam the "motor"” stud of the solenoid to thedstu
at (1) in the commutator end. This moves the satkand drive into the cranking position.
Disconnect the wire.

NOTE: The drive is in the cranking position until theteay is disconnected.

12 WOLTS

Connections For Adjustment Of The Pinion Clearance
(1) Stud.

2. Push the drive toward the commutator end of theonto eliminate any slack movement in-
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linkage and measure the distance between the ewgdgk of the drive sleeve and the thrust wa
The distance (3) must be 0.51 to 1.27 mm (.02030 in).

X Thi-8

Pinion Clearance Adjustment
(2) Adjusting nut. (3) Distance.

3. Remove the plug. Turn the adjusting nut (2) imair as necessary to get this distance.

4. Install the plug.
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