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HOW TO USE THIS MANUAL 

This manual consists of two groups of Chapter. The Chapter 10 to 80 is  classified with Cream Color and the Chapter 220 
to 270 are classified with blue color. 

Each system of tractor is  instructed by both cream Chapter and Blue Chapter. The Cream Chapter instructs how to dis- 
assemble, repair, inspect, assemble or install for pure repairing works. 

The blue Chapter instructs the general operation of the system and test before disassembling the faulty area. 

To know the system operation and basic functions of composed parts i s  very important for decrease the time for diagnosis, 
and permit you to shorten repairing time. 

Also, the blue Chapter i s  good for sales peoples to know the general functions, and t o  use the knowledge as their sales pro- 
motion aids. 

A This safety alert symbol indicates important safety messages in this manual. When you see this symbol. be alert to 
the msib i l i ty  of personal injury and carefully read the message that follows. 

This stop symbol indicates important proper operation messages in  this manual. When you see this symbol, 
carefully read the message that follows. 

"Right-hand" and the "Left-hand" sides of this tractor are determined by fauling in the direction of tractor forward 
travel. - 

This tractor i s  of metric design. Most hardware is therefore metric (ISOI. Make sure you use the specified metric 
hard-ware when replacement becomes necessary. 

For your convenlence most specifications are given in customary U.S. measurement with the metric measurement following. 

AN information, illustrations and specifications contained in ?his service manual are based on the latest information available 
at the time o f  publication. The right is reserved to make changes at any time witf?out notice. 

Safety equipments and protectors may not shown in the pictures or illustrations for emphasize the specific part or a visual 
point of shoot. 
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A TO ENSURE SAFETY IN  SERVICE 
1) Refer to operation manual for safety operation of tractor. 

2) Make sure that dependable jacks of adequate capacity AND suitable stands (or wooden blocking) are used to securely 
block up the machine when removing any of the wheels, or axles. 

3) If i t  becomes necessary to go under raised equipment (i.e.: to perform adjustments, etc), make certain that safety stands 
are used. 

4) Do not modify or alter this tractor or any of its components or any tractor function. 

5) Never modify structural member of ROPS (Roll-over protective structure) by welding, bending, grinding or cutting, as 
this may weaken the structure. 
If any component i s  damaged, replace it. Do not attempt repair. 

6) If ROPS is loosened or removed for any reason, make certain all parts are installed correctly. Tighten mounting bolts to 
proper torque. 

7) Use correct tools and equipment. Before servicing the tractor: locate the tractor on a firm level surface; lower imple- 
ment; set the parking brake; place the gear in neutral; stop the engine and block wheels. 

8) Service or check the tractor after it has completely cooled off. Avoid touching the muffler, radiator and other high 
temperatured parts until they have cooled off. 

9) Under normal circumstances, rad~ator cap should not be removed. Add coolant to cooling system through coolant sub 
tank. 

If radiator cap must be removed, do not remove it when engine is  hot. Shut the engine off and wait until i t  cools. Then 
turn the cap slowly to the first stop to relieve pressure before removing i t  completely. 

h 

10) Wait for all moving parts to stop COMPLETELY before attempting servicing. 

11) Keep hands, feet and clothing a safe distance away from moving belts, pulleys and any other moving part that may cause 
injury. Make sure that all safety shields are installed. 

12) Be extra careful when performing any checks, inspections, adjustments or tests that require operating the engine, operat- 
ing the hydraulic controls, or with the machine in motion. DO NOT make any check, adjustment, inspection or test 
under these stated conditions.. . UNLESS the procedures specifically recommend this practice, and THEN ONLY 
WITH STRICT ADHERENCE TO RECOMMENDED PROCEDURES AND SAFETY RULES. 

13) Before any attempt is made to remove any hydraulic component, make certain that the hydraulic pressure within the 
system is relieved even i f  the engine i s  not running. 

14) Escaping fluid under pressure can penetrate the skin causing serious injury. Relieve pressure before disconnecting 

hydraulic or other lines. Tighten all connections before applying pressure. Keep hands and body away from pin holes 
and nozzles which eject fluids under high pressure. Use a piece of cardboard or paper to search for leaks. Do not use 

your hand. 

If any fluid i s  injected into theskin, i t  must be surgically removed within a few hours by a doctor familiar with this type 
injury or gangrene may result. 

15) Disconnect the battery ground cable before working on the electrical system or working in any area where you might 
come in contact with electrical components. Disconnect ground cable first and install last. Never put tools or metals 

on a battery. 

Be sure there is  plenty of ventilation before charging the battery. Gas of battery is  dangerous. 

If electrolyte is contact the skin, eye or clothing, flush with water and call physician immediately. - 



16) Failure t o  follow proper procedures when mounting a tire on a wheel or rim can produce an explosion which may result A 

in serious injury or death. Do not attempt t o  mount a tire unless you have the proper equipment and experience to 
perform the job have it done by your YANMAR dealer or a qualified tire repair service. 

When changing the wheel tread width, securely support tractor while raised. Always retighten wheel bolts to the speci. 
fied torque and check regularly. 

17) Never pour cold water into a hot engine, since it could crack cylinder block or head. Never operate engine without 
coolant for even a few minutes. 

18) Always display the caution tag or board until tractor has completely serviced. 

19) Keep working floor clean and dry t o  avoid slippage. 

20) Let other worker know what you are doing when servicing in cooperation with the tractor. 

21) Safety shields are usually removed for access t o  assemblies being serviced. All safety shields must be replaced after 
servicing if they were removed. Also replace any CAUTION, WARNING, or INSTRUCTION decal that is not readable, 
or missing. Refer to "Parts Catalog" for decal locations. 

A CAUTI0N:Personal injure may result if these safety instruct- 
ions are not followed. 
Carefully read the cautions and messages that fo- 
llow when you see this symbol. 

n 
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SPECIFICATIONS AND SPECIAL TOOLS 10-00-1 

GENERAL TRACTOR SPECIFICATION - MODELS 

DIMENSIONS 

Overall length 
with 3-point hitch 
without 3-point hitch 

Overall width 
Overall height 

to muffler end 
to steering wheel 

Wheel bare 
Standard tread 

front 
rear 

Turning radius Without brake 

With brake 

GROUND CLEARANCE 

SHIPPING WEIGHT 

Ti re 
front rear 
5.00-15(F1) 12.4-24(R1) 
7-14(Rll 11.2-24(R1) 
27~8.50-151Turf) 11.2110-24(R3) 

5.50-16(F1) 12.4-24(R1) 
7-16(R1) 12.4-24(R1) 

6.00-14(F2) 12.4-24(Rl) 

25~7.50-15(Turf) 16.5L-16.1 (R3) 

ENGINE 

Type 
Model 
Slow idle speed 
Working speed range 
Bore and stroke 
Displacement 
Compression ratio 
Firing order (No. 1 in. rear) 
Valve clearance 

intake 
exhaust 

Injection timing 
Lubrication system 

Max. gross horsepower 
(factory-observed) 

FUEL SYSTEM 

Type 
lniection pump type 
Air cleaner 

2986 mm (1 17.6 in.) 
2714 mm (106.9 in.) 
1432 mm (55.3 in.) 

1865 mm (73.4 in.) 
1469 mm (57.8 in.) 
1625 mrn (64.0 in.) 

1015 mm (39.9 in.) 
1114 mm (43.9 in.) 
2600 mm 1102.4 in.) 
2400 rnm (94.5 in.) 

329 mm (12.9 in.) 
(at drawbar) 

3sylinder. in-line diesel 
3T84HA 
900 rpm 
1800 to 2600 rpm 
84 x 85 mm (3.31 x 3.35 in.) 
1.413 P (86.2 Cu. in.) 
20 : 1 
1-3-2 

0.20 mm (0.008 in.) 
0.20 mm (0.008 in.) 
21"BTOC 
Force-feed, pressurized with 

full-flow filter 
27HP(20.1 KW) at 2600 rpm 

Swirl-precombustion chambe1 
Plungerlbosch type 
Dry type with pre-cleaner 

2986 mm (1 17.6 in.) 
2695 mrn (106.1 in.) 
1404 mm (55.3 in.) 

1878 mm (73.9 in.) 
1486 mm (58.5 in.) 
1625 mm (64.0 in.) 

1000 mm (39.4 in.) 
11 14 mm (43.9 in.) 
2600 mm (102.4 in.) 
2400 mrn (94.5 in.) 

309 mm (12.2 in.) 
(at front axle case) 

3cylinder. in-line diesel 
3T84HA 
900 rpm 
1800 to 2600 rpm 
84 x 85 mm (3.31 x 3.35 in.) 
1.413 Q (86.2 Cu. in.) 
20 : 1 
1-3-2 

0.20 mm (0.008 in.) 
0.20 mm (0.008 in.) 
~ ~ " B T D C  
Force-feed, pressurized with 

full-flow filter 
27HP (20.1 KW) at 2600 rpm 

Swirl-precombustion chamber 
Plungerlbosch type 
Dry type with precleaner 

SME27601118104 YM276and 2760 
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1000-2 Specifications and Special Tools 

GENERAL TRACTOR SPECIFICATIONS 

MODELS 

COOLING SYSTEM 

Type 
Temperature control 

CAPACITIES 

Fuel tank 
Cooling system 

(without subtank) 
Crankcase (with filter) 
Transmission hydraulicsystem 
Front drive gear case 

TRANSMISSION 

Type 

Gear selection 
Clutch 

POWER TAKE-OFF 

Type 

Speed 

Size 
Clutch 

HYDRAULIC SYSTEM 

Type 
Max. Lift capacity 

(Q 24 in. behind points) 
Relief pressure 
Pump 
Pump rated output 

BRAKES 

Type 

ELECTRICAL SYSTEM 

Type 
Batten/ 
Alternator 

TIRE AND TREAD 

Tire Front 

Tread Front (wlSTD AG Tire) 
(standard) 
Rear IwISTD AG Tire) 

Pressurized with centrifugal pump 
Thermostat 

32 !2 (8.4 U.S. gallons) 
4.4 Q (1.2 U.S. gallons) 

4.3 Q (4.5 U.S. quarts) 
17.5 P (4.6 U.S. gallons) 

X 

Power shift and sliding gear 
4-speed range shift, and 
3-forward and 1 -reverse power shift 
12 forward and 4 reverse 
Singledisk, dry 

2-speed, transmission driven 
with overrunning clutch 

540 rpm (2258 engine rpm) 
1000 rpm (2294 engine rprn) 
35 mm (1.318 in.) 
Uses transmission clutch 

Open center, constant flow 
650 kg (1433 Ibs) 
630 kg (1389 lbs) 
155 kglcml (2204 psi.) 
Gear pump, driven by engine 
31.2 Plmin. (8.2 U.S. GPM) 

Mechanical dry, internal 
expanding shoe 

12.volt. negative ground 
One, 12-volt, 70 Ah 
15 amp (or 35 amp) 

5.00-15 (F1) 
5.50-16 (F11 
27 x 8.50-15 
11.2-24 (R1) 
12.4-24 (R1) 
11.2-24 (R3) 
355180D20 (Turf) 

1094 mm (43.1 in.) 

Pressurized with centrifugal pump 
Thermostat 

32 P (8.4 U.S. gallons) 
4.4 Q (1.2 U.S. gallons) 

4.3 P (4.5 U.S. quarts) 
18 Q (4.8 U.S. gallons) 
6 P (6.3 U.S. quam) 

Powershift and sliding gear 
4-speed range shift, and 
3-forward and l-reverse power shift 
12 forward and 4 reverse 
Singledisk, dry 

2-speed, transmission driven 
with overrunning clutch 

540 rpm (2258 engine rpm) 
1000 rpm (2294 engine rpm) 
35 mm (1-318 in.) 
Uses transmission clutch 

Open center, constant flow 
650 kg (1433 Ibs) 
630 kg (1389 lbs) 
155 kg/cm2 (2204 psi.) 
Gear pump, driven by engine 
31.2 Plmin. (8.2 U.S. GPM) 

Mechanical dry, internal 
expanding shoe 

12-volt, negative ground 
One 12-volt, 70 Ah 
15 amp (or 35 amp) 

7-14 (R1) 
7-16 (R1) 
27 x 8.50-15 
11.2-24 (R l )  
12.4-24 ( R l )  
11.2-24 (R3) 

355180D20 (Turf) 

1000 mm (39.4 in.) 

(standard) 1094 mm (43.1 in.) 1094 mm (43.1 in.) 



Specifications and Special Tools 10003 

TRAVEL SPEEDS 

With 11.2 - 24 (AGI tire 

With 12.4 - 24 (AG) tire 

With 355180D20 (Turf) tire 

SME276012J5'705 YMZ76 and 276D 
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1qo04 Specifications and Special Tools 

PREDELIVERY SERVICE 

Tune-Up 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PTO Horsepower (Factory estimate). 23.0 HP (17.1 kw) at 2600 rpm 

Compression. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.92 to 4.41 M P ~  (40 to 45 kg/cm2 ) 
(568 to 639 psi) at 300 rpm 

Thermostat opening temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71°c (160°F) 
Radiator cap pressure release. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76 to 103 kPa 

(0.76 to 1.73 kg/cmZ ) 
(11 to 15 psi) 

Engine Speeds 
Slow idle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 rpm 
Fast idle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2775 f 25 rpm 
Rated speed at full load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2600 rpm 

Toe-In.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4to8mm(118to3/8in.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fan belt deflection (at 89 N [20 lbs.] push) 10 to 15 mm (318 to 518 in.) 

Torques 

Front Axle to Knee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196 Nm (20 kgm) (147 ft-lbs) 
Front Wheel to Hub. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137 Nm (14 kgm) (103 ft-lbs) 
Rear Wheel to Hub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294 Nm (30 kgm) (221 ft-lbs) 
Rear Wheel to Rim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196 Nm (20 kgm) (147 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Drag Rod to Pitman Arm 60 Nm ( 6 kgm) ( 43 ff-ltx) 

TORQUE CHART 

Refer to the following charts for tightening torque specifi- 
cations. Note, however, that torque specifications for the 
more important nuts and bolts will be provided in the 
sections on their assembly. 1867041 

Grade is embossed on screw head 
-. 

A 

Bolt effective 
dlameter 

M6 
M8 
M I 0  
M I 2  
M14 
M18 
M I 8  
M2O 

SME2760121-8705 YMZ7Ksnd 276D 
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With across flats of 
nuts and bolts 

10 mm 10.3937 in.) 
12 10.5118 ) 
17 10.6693 
19 10.7480 ) 
22 10.8661 ) 

24 10.9449 ) 
27 11.0630 ) 

30 11.1811 ) 

TORQUE 

GRADE 7T' 

~m 

8 - 1 2  
23 - 30 
45-60 
80- 100 

118- 147 
170 - 210 
235 - 284 
324-402 

GRADE 11T 110.9T)' 

Nm 

- 
30 - 34 
60 - 70 

103-118 
170 - 200 
260 - 300 
340 - 400 
490 - 570 

kgm 

0.8 - 1.2 
2.3 - 3.0 
4.5 - 6.0 

8 - 10 
12 - 15 
17-21  
24 - 29 
33 - 41 

f t - l b  

5.8 - 8.7 
17 - 22 
33 - 43 
58 - 72 
87 - 108 

123 - 152 
174 - 210 
238 - 297 

kgm 

- 
3.0 - 3.5 
6.2 - 7.2 

10.5-12 
17-  20 

26.5 - 31 
35 - 41 
50 - 58 

ft-lbr 

- 
22 - 25 
45 - 52 
76 - 86 

123 - 145 
192 - 224 
253 - 297 
362 - 420 



Specifications and Special Tools 10-00.5 

PERIODIC SERVICE 

A Service Interval 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Engine crankcase o i l  capacity. 4.3 Q (1.14 US gallons) 
Transmission-hydraulic System oil capacity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.5 Q (4.6 US gallons) (2WD) 

18 P (4.8 US gallons) (4WD) 

Senrice intervals 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Check engine o i l  level. Every 10 hours 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Change engine oi l  Every 100 hours 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Replace engine oi l  f i lter Every 200 hours 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clean crankcase breather tube Every 600 hours 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Check transmission-hydraulic o i l  level Every 50 hours 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Change transmission-hydraulic o i l  Every 300 h w r s  
. . . . . . . . . . . . . . . . . . . . . .  Clean transmission-hydraulic o i l  filter (Mesh Type) Every 300 hours 

. . . . . . . . . . . . . . . . . .  Replace transmission-hydraulic oi l  filter (Cartridge Type) Every 300 hours 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clean and repack f ront  wheel bearings. Every 600 hours 

. . . . . . . . . . . . . . . . . . . . . .  Check f ront  axle gear oil level (Front Drive Model) Every 50 hours 
. . . . . . . . . . . . . . . . . . . . . . . . .  Change f ront  axle gear oi l  (Front  Drive Model) Every 300 hours 

Lubricate grease fittings 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Front  axle center p i n .  Every 10 hours 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A l l  others. Every 50 hours 

SME27601118704 YM276 and 2760 
~inornoto, Printed in J a w  



10-00-6 Specifications and Special Tools 

SEPARATION 

Torque 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fender-to-Axle housing 98 Nm (10 kgm) ( 72 h-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fender-to-Step 30 Nm ( 3 kgm) ( 22 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Step-to-Transmission case 60 Nm ( 6 kgm) ( 43 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Differential housing-fo -Transmission case 98 Nm (10 kgm) ( 72 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Drag-rod-to-Pitman arm 60 Nm ( 6 kgm) ( 43 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clutch housing-to-Engine 98 Nm (10 kgm) ( 72 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Front axle bracket-to-Engine 98 Nm (10 kgm) ( 72 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hydraulic lines-to-Pump 8 Nm (0.8 kgm) (5.8 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hood mounting bracket cap screws. 60 Nm 6 kgm) ( 43 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Center pin bracket cap screws 150 Nm (15 kgm) (108 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Axle housing-to-Differential housing 7T 60 Nm ( 6 kgm) ( 43 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.9T. 70 Nm ( 7 kgm) ( 52 ft-lbs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Hydraulic cylinder case-ro-Differential housing 60 Nm 6 kgm) ( 43 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clutch housing-to-Transmission case MI2 137 Nrn (14 kgm) (101 ft-lbs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MI4  196 Nrn (20 kgm) (145 ft-lbs) 



PREDELIVERY SERVICE 10-0~-1 

- YANMAR tractors require set-up and assembly per instructions in 
shipping crates. Perform these operations prior t o  predelivery 
which follows. 

The Warranty and Delivery Report when properly filled out and 
signed by the dealer and customer verifies that the predelivery 
service was satisfactory performed. When delivering this machine, 
give the customer his copy of the Warranty and Delivery Report 
and the operation manual. Explain their purpose t o  him. 

Atter completing the Warranty and Delivery Report, file it. It will 
certify that the tractor has received the proper predelivery service. 

Because o f  the shipping factors involved, plus extra finishing 
touches that are necessary to promote customer satisfaction, 
proper predelivery service is  of prime importance to the dealer. 

SME2760171~04 YM276 and 276D 
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10-052 Predelivery Service 

BATTERY 

CHARGING "DRY-CHARGED" BATTERY -. 

I I In temperate climates / In tropical climates 1 

The vent plugs and sealing tape on the vent holes should not be 
removed nor allowed t o  loosen until just before filling with eiec- 
trolyte. This precaution will maintain the battery in its dry 
charged condition while in  storage. 

I n  case of tho accidentaly removal of the vent plugs or sealing 
tape on vent holes, c h a w  the battery immediaely. other- 
wise the battery wi l l  be dead. 

Filling of Electrolyte 

A CAUTION: Sulfuric acid in battery electrolyte i s  poisonous. 
It w n  destroy clothing and bum the skin. Wear eye protec- 
tion and rubber glover when @ling battery. If you spill acid 
on yourself, flush your skin with water and apply baking 
soda or lime t o  neutralize the acid. Get medical attention 

immediately. 

1. Take off sealing tape on vent-hole and remove vent plugs before 
filling with electrolyte. 

2. Fill with electrolyte up to the bottom of the vent well, or up 
to the UPPER LEVEL indicated on the battery container. 

3. For filling. use battery electrolyte of specific gravity (use only 
dilute sulfuric acid prepared as standard battery electrolyte) 

given below. 

Standing 

Filling Sp. GI. 
Final Sp. Gr. 

4. This will permit the electrolyte to soak into battery plates. 

5. As the electrolyte level will fall after standing, refil with elec- 
trolyte of the same specific gravity, to restore the same elec- 
trolyte level in each cell. 

1.260at 20°C (589Fi 
1.270 - 1.285 at  
20°C (58'Fi 

1.240 at M'C (58'F) 
1.230 - 1.245 at 
20'C (58'FI 



Predelivery Service 10.05-3 

Initial Charge 

6. Connect positive I+) battery terminal t o  positive o f  current 
source and negative 1-1 battery terminal t o  negative o f  current 
source. 

7. Aher  the temperature of electrolyte has fallen o r  has been 
adjusted t o  below 3 2 ' ~  (90°F). charge the battery at the rate 
given below. 

The maximum charging current is 1/10 o f  20 hour rate of 
battery. 

Battery I20 Hr. Ratel Current of Acid Q Group 

YMZ76 
YM276D N70Z 11.45) 

8. Continue charging unt i l  all cells gas freely and the voltage and 
the specific gravity show no  further rise for  3 successive reading 
taken a t  1-hour intewals. 

The charging t ime is very according t o  the storage period of - battery as follows: 

Storage Period 
(Month) 

Battery that  has been stored fo r  a long t ime may have partly 

lost iD dry-charged pedormance. This. however, does n o t  
mean any deterioration i n  battery characteristics. Just give 
a ful l  initial charge a t  the charge rate for  specified in the 
above table. 

Chargins Time 
(Hour) 

9. Temperature o f  the electrolyte during charge should n o t  exceed 
4 5 O ~  ( 1 1 5 ~ ~ ) .  I f  it rises higher, suspend charging allow the 
electrolyte temperature t o  fall or cool it t o  lower than 45'C 
(115OF). 

Ot012 

sME2760121.8705 YM276 and 2760 
~momoto. Prinred in J a P n  

3 

T K C :  3, 
.-. A*,..' -,.. < . -. . . . . 

12to18 18 to24 

5 10 
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h 
10. After charging, adjust specific gravity of electrolyte to the 

specified value. 

v When charging battery on a tractor, disconnect positive 
battery cable to starter to avoid damage to the diodes of 
alternator. 

Never apply FAST CHARGE so as not to lose performance 
of banery. 

SME2760<1!+3w YM276 and 2760 
Kinomdro, Prlnfed in Japan 
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ELECTRICAL SYSTEM 

ELECTRICAL SYSTEM 

BELT TENSION 

Check tension of fan belt and aalust if necessary. Fan belt should 
deflect 10 to 15 mm (318 to 518 inch) when a 89 N (20 lbs.) force 
is applied. 

LIGHTING 

Headlight Switch 

The light switch has two positions. The first pulled position gives 

High-beam of headlights and the second pulled position gives Dim 
headlights. Dim lights in case of on coming traffic or when driving 
through populated areas. 

A - Off 
B - ~ i p h  Beammork Light 
C - Oim 

Headlight Adjustment 

Park tractor on level ground, 8 rn (25 ft.) from a wall. 
Check headlight adjustment. Direct headlight beams slightly down- 
ward and to the right. See that no lights will blind the operators of 
other vehicles. 
See page 40-20-1 for adjustment. 

A - Haight of Lamp 
B - Untatina of Tractor 
C - Lowar Lipht Zone 
D - Upper L i h t  Zom 
E - 1JO mm I5 in.) 
F - Points Directly in Front of 

Lightr 

Flashing Warning Lights 

Turn signal light switch works for flashing warning. Pull me 
switch for both lights flashing. 

Turn Signal Light 

Check switch function. Turn the switch to the right for left 
turning. To the left for right turning. 

SMEZ760121.8705 YMZ76 and 2760 
Kinomaro. Printed in Japan 
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COOLING SYSTEM 

BELT TENSION 

Check tension of fan belt and adjust i f  necessary. Fan belt should 

deflect 10 to 15 mm (318 to 518 in.) When a 89 N (9  kg1 (20 1bs.I 
force is  applied. 

COOLANT LEVEL 

Remove radiator cap t o  see if the radiator i s  full of coolant. The 
sub-tank (A) should have coolant up t o  the full mark. 

A - Sub-Tank 
6 -Full rnsrlr 

I f  coolant level i s  low, fill to proper level and determine where 
coolant was lost. 

ANTI-FREEZE PROTECTION 

Use a dependable, temperaturecorrecting hydrometer t o  check 
anti-freeze protection of coolant. I f  more is  needed, use perma- 
nent type, ethylene glycol anti-freeze which contains a rust in- 
hibitor but does not contain a stopleak additive. 

LEAKS 

Check any coolant leakage from cooling system connections. 
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LUBRICANT 

Before starting engine, make a few checks for lubricant level. 

Tractor should be on a level surface when oil level i s  checked. 
If it is  not, check only t o  make sure the transmission case is 
not dry. Recheck oil level later, when tractor i s  on level 
ground. 

ACAUTION: Store lubricants out of reach of children. 

ENGINE OIL 

1. Remove engine oil dipstick located on the right-hand side of 
cylinder block. 

2. Check oil level. The oil level should be between upper and 

lower lines. 

A - Upper Indicator Line 
B -Lowar Indicator Line 

3. If necessary, add enough o i l  with the following specifications. 

4. Depending upon the operating conditions, use the correct 
grade of oil specified as shown. 

Single-Vircority Oil Multi-Vireoritv Oil 

CC or CD 

MIL  MI L-L-2104C M I L - L a 1 5 2  

SMEZ76OI21S1705 YM276and2760 
Kinomoro. Primed ;n Japan 
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,--. 
ENGINE OIL (Continued) 

104°F/40"C 

8 

5. Depending upon t h e  expected ambient temperature for the fill 
period, use oil of viscosity as shown in the illustration. 

6. The engine oil capacities of models are as follows: 

32"FIO"C 

SAEl OW-20 

SAEl 0 SAE1 OW-M 

14DF/-fODC - 
SAE5W-20 : t 

SAESW 

33106 

- -  

- 1 
SAEW 

SME276OIflB3W YM276 and 2760 
Kinomore, Printed in Jaw" 

MODEL ENGINE OIL I 

P IUSsalI 

YM276 1 4.3 (1 -141 
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/-. TRANSMISSION-HYDRAULIC OIL 

1. Remove oil filler cap with dipstick and wipe it clean. 

2. Insert dipstick to rest on threads, but do not screw it in. 

- 
3. Oil level should be within crosr-hatchings. 

SMEZ76O(llB?04 YM276 and 276D 
kin om of^, Printed i"J*pa" 
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TRANSMISSION-HYDRAULIC OIL (Continued) A 

4. If necessary, add transmissionhydraulic oil 

Use only a multi-functional fluid for use in the transmission 
and hydraulic system. The equivalent oils are the followings: 

CALTEX RPM Tractor Hydraulic Fluid 1 
SUN OIL ALTRAM #303 Fluid Oil 

I 

I INTERNATIONAL/H~-T~~~ 6-6 Fluid 

JOHN DEERE 1303 (J14B) 

CASE 

ALLIS- 
CHALMERS 

FORD 

I HARVESTER I INTERNATIONAL HARVESTER 

CASE TCH Oil (JIC143, JIC144 or 
JIC145) 

ALLIS-CHALMERS Gear. Hydraulic 
and Wet Brake Oil (ACM-7201) 

M2C41-A. M2C53-A or M2C86A 

5. The transmissionhydraulic oil capacities of models are as 
follows: 

SME2760111-8304 YMZ76 and 2760 
Kinornoto, PNnrrd in Japan 

MODEL 
TRANSMISSION-HYDRAULIC OIL 

Q (US Gall 
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1. Remove oil filler cap (Yellow) with dipstick and wipe clean. 

' 

2. Insert dipstick to rest on threads, but do not screw it in. 

3. Remove the dipstick again and check oil level. Oil level should 
be within cross-hatching. 

I f  necessarf, add SAE 90 gear oil to the front axle housing. 

4. The front axle oil capaciw i s  as follows: 

MODEL FRONT AXLE O I L  Q (US gal) 1 
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FUEL AND AIR INTAKE 

CHECKING FUEL LEVEL 

Check fuel gauge t o  make sure tractor has enough fuel for driving 
around the lot, if not, add some. Try to never run a diesel engine 
our of fuel. 

Wide variation in load 
and speed, consider- 
able idling. 

Heavy load and high 
speed, minimum idling 

Fuel Specification 

Use either Grade No. 1-0 or Grade No. 2-D fuel, as defined by 
ASTM Designation 0975 for diesel fuels. Use the chart below to 
determine correct grade of fuel. 

Below 25-C (80'F) 
Above 25OC (80°F) 

Below 5 ' ~  (4O0FI 
Above 5 ' ~  140°F) 

As further insurance of satisfactory operation, use fuel having less 
than 1.0 percent sulfur - preferably less than 0.5 percent. 

1-D 
2-13 

1 -D 
2-D 

For maximum filter life, sediment and water should not exceed 
0.10 percent. 

To maintain proper fuel delivery during cold weather operation, 
use Grade No. 1-0 diesel fuel with a pour point at least 5.6-c 
(lo°F) below lowest ambient air temperature. 

The cetane number should be 40 minimum. Operation under low 
ambient temperature as well as rarefied air, may require use of 
a fuel with a higher cetane number. 

DIESEL FUELS 

Type of Engine Service I Air Temperature 
I C i r Z f i o .  1 

SME2760(11BJ04 YMZ76 and 276D 
Kinmoro, Printed in Japan 



CHECKING AIR INTAKE CONNECTIONS 

1. Check all connections in air intake system for possible leaks. 
Tighten any loose clamps. 

2. Be sure rubber gasket between canister and end cover is in good 
conditon. If gasket is damaged or missing, replace gasket. 

3. Be sure seal washer on the pre-cleaner cover i s  in good con- 
dition. I f  the washer is damaged or missing, install new seal 
washer. 

4. Be sure rubber gasket on the precleaner bowl is  in good condi- 
tion. Replace as necersary. 

SMEZ76OlllB?M YM276and 2760 
~inomofo,  Printed in Japn  



10-05-14 
Predelivery Service 

TIRES, WHEELS AND WEIGHTS 

CHECKING TIRE INFLATION PRESSURE 

Check the inflation pressure to be sure it i s  not above the 
maximum pressures listed in the following chart. 

Front Tires 

1 1 1 Inflation Prermre ~ ~ 

Tire 
Size Rating I I Min Max 

kPa I k~ lcm ' I  lori l kPa lkolcrn'l loril 

27 x 8.50-1 5 1 2 1 69 (0.71 (10) 1 69 (0.71 I101 1 
(Turf) 

CAUTION: When inflating tire, do so from a distance. Use A long hose with selfattaching air chuck and safe cage. Do not 
inflate tire beyond maximum recommended pressurer. 

Rear Tirer 

Tire 
Sire 

11 2-24 

12.4-24 

1 1.2!10-24 

35518OD20 

ply 
Rattng 

4 

4 

4 

4 

Inflation Pressure 

Min 
kPa ikglcm'l (psi1 

78 10.81 H 11 

78 10.8) I1  1) 

78 10.81 I1 11 

78 10.8) I1  1 I 

Max 
kPa lkg/crn21 lpril 

118 11.21 118) 

98 11.01 1141 

118 (1.21 1181 

98 (1.01 I141 
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FRONT TREAD 

Front tread i s  the distance between left and right tires. It is 
measured a t  the center contact points to the ground of both tires. 

A  - Front Tread 
B  -Turnbuckle 

TME7017 I 

Checking toe-in I 1 I 

1. Steer front wheels straight ahead. 

2. Measure distance between tires at hub level, both in front and 
in back. 
Proper toe-in i s  4 to 8 mm (0.16 to 0.32 in.) less in frontthan 
in rear. 

A - B = 4 t o 8 m m  
(0.16 to 0 . 9  in.) 

C - Toe-in Gauge 

Adjusting Toe-in 

1. Loosen lock nut(s) on the end of turnbuckle. 

2. Rotate turnbuckle 
to 6 mm (0.25 in.). 

3. Tighten lock nuts. 

to lengthen or shorten it. Adjust toe-in 

YMZ76and276D 



FRONT TREAD (Continued) 

Spreading Adjustable Front Axle 

Adjustable front axle is equipped on YM276 (2-wheel drive). The 
front tread is  adjustable in 100 mm (4 in.) steps. 

The front tread of 4-wheel drive model i s  not adjustable. 

v Reversing front wheels t o  extend wheel tread i s  not re- 
wmrnended. 

1. With jack under front weight support, jack up tractor just 
enough t o  take weight off tires. 

2. Remove bolts from tie rod clamps. 

3. Remove bolts from front axle. 

4. Slide axle knee t o  desired Dosition. 

A - Axle Knee 
8 -Axle 

SME276011/8304 YM276 and 276D 
~inomofo, Printed in Japan 
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5. Install axle bolts. Tighten to 196 Nm (20 kgm) I147 ft-lbs) 
torque. 

6. Install bolts in tie rod, making sure tie rod is changed same 
amount ar axle. 

7. Adjust other side in  same manner. Both sides should normally 
be adjusted to same spacing. 

8. Check toe-in each time tread is adjusted. See instructions on 
page 10-05-15. 

-- - "1. - ; ,.---- . . .-.. ~. -. . . !. 

9. The following chart shows front treads at every axle positions 

TRACTOR TREAD A T  AXLE POSITIONS (in., 

MODEL 

YM276 

SME2JSOllJa)Od YMZ76and 276D 
Kinomom, Printed in Japan 
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REAR TREAD 

Rear wheel tread can be adjusted by repositioning or reversing the 
rims and disks. 

When reverring the wheels, they must be changed from one v .  s~de t o  the other so that arrow (Circuled) on side of tire 

points in the direction of forward rotation o f  tire. 

A - Rotational Direction 

Adjust other side i n  same manner. Both sides must be v ' .  adjusted t o  same position. 

SME276012J.8705 YM276and276D 
K;narnoro. Prroredin Japan 
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- Adjusting Rear Tread 

1. To adjust tread, jack up tractor enough to take weight off 
tires. 

A WARNING: Support tractor securely on stands before 
removing a rim or wheel. 

2. Remove hub bolts (A) or wheel-to-rim retaining screws (0 ) .  

3. Reverse wheels or reposition the wheels and rims to get the 
desired tread. 

4. Tighten a l l  retaining bolts and screws as follows. 

TRACTOR 
MODEL 

rn 
REAR TREAD AT RlMlOlSK POSITIONS (in. 

1 s t  I 2nd I 3rd I 4th I 5th 1 6 t h  

Screws 

SME276017/-B?M YM276 and 2760 
Xinomoro. Printedin Japan 

Tarauer 

Hub Bolts 294Nm 130kgml 1221ft-Ikl 

Wheel-to-Rim Retaining Screw 196Nm 120kgmI 1147ft-lbsl 
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REAR BALLAST 

The amount of rear ballast should permit operation with appmxi- 
mately 10 to 15 percent slip o f  rear wheels. Maximum drawbar 
horsepower is  available when operating in this range. Check 
slippage as follows: 

1. While tractor i s  working, count revolutions of rear wheel 
between two marks. 

2. Go back with implement raised and count rear wheel revolu- 
tions between same two marks. 

3. Compare the two counts. The firrt should be 10 to 15 percent 
larger. 

A -Mark on wound 
13 -Mark an whml 

4. Check tire tracks oiten. With too much ballast, tread marks 
will be clear and distinct. showing no slippage. With too little 
ballast, tread marks will be wiped out by slippage. 

A -Too much ballast 
tl -Corrsct ballart 
c - TOO anb b a h t  

Maximum added ballast varies depending upon tire size, 
and tractor weight. 

A C 

331 w V T o t a l  rear yle weight including tractor weight, liquid ballast, 
cast Iron we~ghts, and mounted equipment must not exceed 
the maximum indicated in the chart below. 

SME2760121-8705 YMZ76and Z76D 
Kinornoto. Printed in Jawn 

r 
Maximum Total Rear Axle Weight 

Tire 
Size 

11.2-24 1R1) 
12.4-24 1R1) 
11.2-24 (R3) 
355180D20 1Tufi) - 

ply 
Rating 

4 
4 
4 
4 

Capacity per a 
tractor 

1210kg (26681bsl 
1210kg 126681br) 
1210kg (26681brl 
1210kg 126681bsl 
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,--- Liquid Ballast 

A solution of water and calcium chloride provides safe and eco- 
nomical ballast. Used properly, it will not damage tires, tubes, or 
rims. 

Use calcium chloride to prevent water from freezing. A mixture 
of 0.4 kg of calcium chloride per liter 13.5 lbs. per gal.) will not 
freeze solid above - 4 5 ' ~  ( - 5 0 ~ ~ 1 .  

v Valve stem must be replaced with anti-corrosive stem by 
tire shop if calcium choloride is used. 

( Tire Sire 1 Liquid . Wight . per tire 75% fill with 0.4 kg 13.5 lbr) 
per llter IUSgallonl CaCI, 

Cast iron weights (Rear wheel weights) 

11.2-24 

Cast iron weights are available from your YANMAR. 

106 kg 1235 lbrl 

When installing cast iron weights, install a weight (A) (20 kg) 
on wheel disk, then install additional weight 18) (25 kg). Each 
tractor has a limit of rear ballast. See operation manual for the 
limitation. 

A -Baa  Weight - 2Okg (45 lkl 
B -Additional weight - 25 kg (55 Ik) 

12.4-24 

FRONT BALLAST 

140 kg 1308 lbrl 

Front ballast may be required for stability and steering control 
when weight on the front wheels is transferred to the rear wheels 
by implement action through the hitch. 

v' Total front axle weight, (D) including tractor weight (A), 
bumper weights (BI and mounted equipment (C) must 
notexceed the maximum indicated in the &art below. 

Maximum Total Fmnt Axle Weight 

I Tire I Ply I Ca~acitv ~ e r  a I 

Front Bumper Weights 

Size 

5.00-1 515.50-15 
7-1417-16 
27 x 8.50-15 

UP to six bumper weights can be installed. Each weight approxi- 
mately 20 kg (45 Ibs). 

276!219 
SME2760121-8705 YM276 and 276D 
K8nomoro. Pnnredln J a p n  

~ a t h g  

4 
4 
2 

. . .  
tractor 

700 kg (1543 lbrl 
700 kg (1Y13 lbrl 
700 kg (1543 lbrl 
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OPE RATION 

STARTING ENGINE ---. 
1. Open fuel shut-off valve. 

2. Place power shift lever, range shift lever in neutral position. 

3. Place PTO shift lever in neutral position to close start safety 
switch. 

A - PTO shin lever 

4. Turn off front P.T.O. switch if i t  is equipped. Move switch 
down t o  disengage front P.T.O. 
If it is switched on, starter can not be run. 

A - Front PTO. switch 

5. Place hydraulic control lever in lower position. 

6. Push throttle lever to the maximum speed position. 

As soon as engine starts, pull throttle about halfway back. 
Do not run a cold engine at full throttle. 

7. Turn key clockwise t o  first position (ON). Check indicator 
lamps. Oil pressure indicator lamp should glow. 

8. Depress clutch pedal. 

SME2760~11d304 Y W 7 6  and 2760 
Kinomore, Primred in Jaw" 
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R A WARNING: Start engine only from operator's seat NEVER 
start engine while standing on ground. 

9. Turn key further clockwise against spring pressure to engage 
starter. When starter gives enough rotation to start engine. 
Release key immediately when engine starts. 
Check the coolant temperature indicator lamp glows when 
running starter. 

Da not oparate starter more than 10 seconds at a time. 
I f  engine does not start, wait at least one minute before 
trying again. 

10. Check indicator lamps as soon as engine starts: If lamps do 
not go out, stop the engine and determin the cause. 

11. Operate engine at approximately 1500 rpm for five minutes. 
DO not accelerate or apply a load until engine warms up. 

COLD WEATHER STARTING ENGINE 

DO not use starting fluid (ether) in this engine. 

Thermostart Device 

With a cold engine and a t  ambient temperatures below O'C (32'~). 
operate the thermostart device as follows: 

1. Pu l l  throttle lever fully rearward (stop position). 

2. Crank engine 5 to 10 seconds until oil pressure indicator lamp 
stop glowing. If the lamp does not stop glowing for first at- 

tempt, try again after waiting one minute. 
I 

3. Place throttle lever in fully forward position. 

4. Turn key counterclockwise and hold it there 10 to 15seconds. 
An electric thermostart plug ignites a small mourn of fuel in 
the intake manifold. 

A - Tharmortan 
8 -Off  
C -On 
D -Start 

n 
5. Depress clutch pedal. Quickly turn key clockwise and start 

engine. 
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6. As soon as engine starts, turn key back to thermostart position 
A. 

and pull throttle lever about halfway back. Hold key in this 
position until engine runs smoothly and then turn to "ON" 
position. 

I f  engine does not start within 10 seconds, turn key to "OFF" 
position and wait at least one minute before trying again. 

'7. Allow hydraulic system to warm up for 5 t o  10 minutes in 
cold weather condition. 

8. When inlet line to pump becomes uncomfortable to hold, 
the oil temperature wi l l  be 30-40°c (100-110'~). 

Using Booster Battery 

A 12-volt battery can be connected in  parallel with the tractor 
battery. Use heavy duty jumper cables. 

1. Attach one cable t o  positive terminal of booster banery and t o  
starter terminal where positive battery cable is  attached. 

2. Attach one end of second cable t o  negative terminal of booster 
battery. 

3. Attach other end of second cable to a good ground on tractor 
frame. 

Electric Coolant Heater (Optional) 

With a eold engine, and at ambient temperatures below +loof 
( - ~ Z ~ C ) .  use a electric coolant heater. 

1. Remove a plug from the left side of cylinder block. 

2. Install the coolant heater to the cylinder block. 

3. Connect coolant heater to 1 l5.volt electric outlet. In  extremely - 
cold weather, it may take five fo eight hcurs t o  heat engine. 
Coolant heater has a 400-watt heating element. 
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CHECKING ENGINE  SPEEDS 

1. Remove PTO guard. 

2. Stan engine. 

3. Engage PTO. 

4. Pull throttle back to slow idle detent 

5. Measure PTO speed using hand tachometer. 

6. Refer t o  chart below t o  get engine speed. 

7. Push throttle all the way forward and measure PTO speed. 

8. Refer the chart below to get engine speed. 

ENGINE-PTO SPEED RELATIONSHIP 

Engine 
rpm 

PTO 
rpm 

STOPPING THE ENGINE 

1. Pull throttle lever back t o  slow idle position. 

2. Move power shift lever t o  "Nu position. 

3. Depress both brake pedals. 

4. After tractor i s  stopped, place range shift lever and PTO lever 
in  neutral position with depressing clutch pedal. 

5. I f  an implement is attached on three point hich, move hydraulic 
control lever forward "LOWER". 

6. Pull parking brake lever back and firmly depress brake pedals. 

Stopp~ng a hot engine suddenly muld cause damage to 
certain engine parts by over heating. 

7. Allow engine to idle one t o  w o  minutes t o  stabilize engine 
temperature. 

8. Pull throttle lever fully rearward to stop engine. 

9. Turn key switch off and remove key. /-. 
A -Stop Position 
6 -Slow Idle POSiti~n 
C - MaximumSpad Position 

SME276011143M YM276 a d  Z76D 
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OPERATING CHECKS 

DRIVING TESTS 

1. Shift transmission through a l l  gears, driving tractor in each gear. 
If you find any problem in transmission, linkage, shift levers. 
clutch, or any part o f  power train, refer t o  Chapter 250 and 50 
in this service manual. 

2. Check for smooth operation of all controls. I f  you find any 
problem, refer to the appropriate area in this manual. 

3. Check operation of front wheel drive, i f  equiped. While driving 
tractor with front wheel drive engaged, check steering force. 
I f  it hard, check inflation pressures o f  front and rear tires. 

A - PTO Shitt Low F - Power Shift Laver 
B - Clutch Pedal G - R a w  Shift Lever 
C - Brake Pedals H - 0 i i s n t i . I  Loe* Pedal 
D - Thronla Lasr I - Fmm Wheel Drive Shift Laver 
E - Foot Throttle 

BRAKES 

8e sure that brakes are properly adjusted and the both sides brake 
equally. 

POWER TAKE-OFF 

1. Check PTO guard (A) and master shield (B) for correct installa- 
tion. 

2. With PTO guard removed and engine running, make sure PTO 
shaft rotated when PTO shift lever is engaged and stops within 
a few minutes after PTO shift lever is disengaged. 

A - PTO Guard 
B -Master Shield 

SME27601114304 YM276 end 2760 
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F- HYDRAULIC LIFT AND 3-POINT HITCH 

1. Raise and lower hydraulic lift several times to make sure i t  
functions smoothly. 

2. Inspect all components of 3-point hitch (Al and drawbar (B). 
Check for missing parts, damage, or anything which might lead 
to problem. 

A - 3Point Hitch 
B - Drawbar 

3. Check the lift arm free play at the top of the stroke of the lift 
arms. The play should be 7 to 10 mm (0.3 to 0.4 in.). Adjust 
lower feedback rod (B) to obtain the correct play. 

A - L i i  A m  Frn, Play 
B - L-r Feedback Rod 

SMF2760121-8705 r ~ 2 7 6  and 2760 
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STORAGE A N E W  TRACTOR 

T o  prevent deterioration of tractor during storage, do the follow- n 

ing t o  properly prepare it. 

SHORT-TERM (UNDER 30 DAYS) 

1. Fill fuel tank to prevent condensation of moisture in tank. 

2. Check engine oil level, transmission-hydraulic oil level, and 
coolant level. Add oil or coolant if necessary. During cold 
weather, be sure coolant contains sufficient anti-freeze. 

3. Check electrolyte level in battery. If electrolyte does not 
cover plates, add distilled water. Make sure battery i s  fully 

charged. 

4. Look clutch pedal in a depressed position to prevent it from 
sticking. 

5. Store tractor in a dry, protected place. I f  necessary to store 
tractor outside, cover it with a protective material. Protect 
tires from sunlight, heat and petroleum products. 

6. Squirt penetrating lubricant on the exposed ends of the clutch 
release shaft at the housing. 

SMF2760121-8705 YM276and 2760 
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LONG TERM (OVER 30 DAYS) 

1. Drain fuel tank and add then 4 P I1 US gal.) of fuel. Add 
0.4 P (0.1 US gal.) of corrosion inhabitor. 

A - Fuel mnk 

2. Remove and clean battery. Store it in a cool, dly place, and 
keep it charged every one month. 

A CAUTION: Store battery out of reach of children. 

3. Loosen alternator belt after it has cooled. 

4. Block clutch pedal down in the disengaged position. 

5. Clean the tractor. Touch up any painted surfaces which are 
scratched or chipped. 

6. Coat exposed metal surfaces with grease or corrosion preven- 
tative. 

7. Store tractor in a dry protective place. If necessary to store 
tractor outside, cover it with a protective material. Protect 

tires from heat, sunlight and petroleum products. 

8. Seal end of air intake pipe, crankcase breather pipe, hydraulic 
system breather pipe, muffler, and engine oil filler with Plastic 
bags and tape. 

9. Start engine once a month to supply engine oil to bearings. 

10. When removing tractor from storage, remove protective cover 
and unseal all openings. Check engine oil level, transmission- 
hydraulic oil level, coolant level and inflation pressure. 
Install battery. Adjust belt tension and fill fuel tank. - 
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WARRANTY AND DELIVERY REPORT 

A through discussion of the operation and service of a new - 
tractor at the time of deliver/ helps to assure complete customer 
satisfaction. Proper delivery should be an important phase of a 
dealer's program. A portion o f  the warranty and delivery report 
IRightIHigh) emphasized the importance of proper delivery service. 

Many complaints have arisen simply because the owner was not 
shown how to operate and service his new tractor properly. 
Enough time should be devoted, at the customer's convenience, t o  
introducing the owner t o  his new tractor and explaining to him 
how t o  operate and service it. 

The warranty on a new tractor shall be explained t o  the customer. 
It appears on "YANMER DIESEL TRACTOR LIMITED 
WARRANTY" (RightILowl which customer should have received 
with a new tractor. 

The following procedure is  recommended before the serviceman 
and owner complete the delivery acknowledgements portion of 
the "WARRANTY AND DELIVERY REPORT". 

Using the tractor operation manual as a guide. be sure the owner 
understands these points thoroughly. 

1. The importance of safety 
2. Controls and instruments 
3. How t o  start and stop engine 
4. The importance of the break-in period 
5. All functions of the hydraulic system 
6. Using the power take-off 
7. How t o  use ballast 
8. The importance of the lubrication and periodic service. 

Give particular emphasis t o  the importance of Power shift lever 
safetv-lock, Clutch pedal free travel check and Cold start instruc. 
tion. 

After explaining and demonstrating the above features, have the 
owner sign the warrantv agreement portion of the 'WARRANTY 
AND DELIVERY REPORT" and give him the operation manual. 

WE276Of 11-9304 YM276 and Z76D 
Kinornoto, Prinred in Japan 



PERIODIC SERVICE 10-10-1 

INTRODUCTION 

. Periodic inspection and servicing are necessary to keep the tractor 
in top condition at all times. 

Proper maintenance also xsures economical, efficient, and safe 
operation of the tractor. 

Use the operation manual for the machine to determine specific 
maintenance intervals, location of service points, and instructions 
for maintenance and service adjustment. 

Recommended service intervals are for average conditions. Service 
MORE OFTEN i f  tractor is operated under severeconditions. 

When servicing each item which is required at the time, note the 
date in each column of list. 

Effective lubrication is  the most important step toward low upkeep 
cost. long life, and satisfactory service. Without oil and grease 
you can ruin important working parts of your tractor in a very 
short time. 

The intervals at which t h e  various working parts should be 
checked. lubricated, serviced, or adjusted are based on hours of 
operation as shown on the hourmeter. 

HOURMETER 

Use the hourmeter on t h e  instrument panel t o  determine when 
periodic services are required. The meter operates whenever the 
engine is running and shows engine rpm, and accumulated hours of 
operation. Always check to make sure hourmeter is operating 
correctly. 

A WARNING 

Do not ?.?nice tractor while sngim, is running 

33012A 

SME2760121B705 YM276 and 276D 
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10-10-2 Periodic Service 

PERIODIC SERVICE TIMETABLE 

The following intervals are based on operation under normal 
conditions. When operating under unusual conditions, such as 
excessive heat, cold, or dust, the tractor should be checked and 
serviced at more frequent intervals. 

AS REQUIRED 

1 AR-1 / Brakes 1 Adjust pedal free travel. I I 

Item 
No. 

DAILY OR EVERY 10 HOURS 

Component 

AR-2 

Diesel fuel 

Engine oil 

Description of service 

Clutch 

Transmission-Hydraulic oil 

Coolant 

Bolts and nuts 

Adjust pedal free travel. 

Tires 

Capacity and 
pmcedure 

All grease fittings 

Description of 
lubricant 

Reflectors, horn and 
headlights 

Precleaner 

Radiator 

Filter screen in the fuel 
tank (Fuel strainer) 

Indicator lamDs 

Brakes 

Clutch 

Check fuel level t o  supply for one-day 
operation. 

Check oil level with dipstick fully 
inserted. 

Check oil level. 

Check coolant level at sub-tank. 

Check tightness of front axle 
bracket bolts and wheel bolts. 

Check air pressure, inspect for 
damage. 

Lubricate grease fittings. 

Make sure they are in  good working 
condition. 

Clean pre-cleaner. 

Clean front grille and radiator screen. 

Clean screen before filling the tank. 

Check indicator lamps are good 
conditions. 

Check pedal free travel. Adjust it if 
necessary. 

Check pedal free travel. Adjust it if 
necessary. 

Several strokes 
of grease gun. 

30 rnm (1 -K in.) 

25 mrn (1 in.) 

Use clean soft water 

Multipurpose type 
grease. 



Periodic Service 10-10-3 

- EVERY 50 HOURS 

Item 
No. 

Check for terminal corrosion. Clean 
exterior of battery. 

I I I - I 
Component 

EVERY 100 HOURS 

50.1 

50-2 Front axle gear oil 

Clean element. 

Clean element. 

Description of service 

Battery Check level of electrolyte in each cell. 

Check oil level. 

1 100.3 1 Engine ail Change oil I 

Distilled water 

Steering system 

Capacity and 
procedure 

Fan belt 

Description of 
lubricant 

Coolant temperature 
indicator lamp 

EVERY 200 HOURS 

Check tightness of steering 
system. 

Check fan belt tension. Replace belt 
i f  worn or damaged. 

Check the bulb by removing 
from the lam0 holder. 

after five cleanings 
or annually, which- 
ever occurs first. 

See page 10-057 
for recommended 
engine oil. 

I 200.1 I Engine oil filter Replace filter element. Replace with a 
YANMAR element. 

200-2 Fuel filter Replace filter element. Replace with a 
YANMAR element. 



10-104 Periodic Sewice 

EVERY 300 HOURS 

300-1 Battery F 1 300-2 Fan blade and Radiator 

Transmission and 
Hydraulic oi l  

Hydraulic oil f i lter 
(cartridge) 

I 3m-5 I Transmission oi l  f i lter 
(Suction screen1 

Front  axle gear o i l  
(4WD ONLY) 

Check electrolyte specific gravity. 
Charge battery. 

Clean fan blade and radiator core. 

Replace oil. 

Replace filter element. 

Clean suction screen 

Replace gear oil. 

Capadty and 
procedure 

Description of 
lubricant 

SAE 9 0  gear o i l  

EVERY 600 HOURS 

1 6004  1 Engine valve clearance I Adjust valve clearance. ! 1 I 

600-1 

600-2 

600-3 

/ 600.5 1 Engine valve clearance I Adjust valve clearance. 1 I 1 6 1 iniect ion nozzle Check infection nozzle. I ! 

Air intake system 

Front wheel hubs 
12WD ONLY) 

Radiator 

1 60@7 I Steering wheel Check steering wheel free travel. I 

Check air intake system for  leaks. 
Correct as necessaw. 

Renew front wheel hub greare. 

Flush radiator. 

Transmission oil fi lter Clean suction screen. 
(suction screen! I 

The free travel should 
wi th in 4 0  m m  
(1.6 in.] 

SME276011183W YW76 and 2760 
Kinornoto, Printed in Japan 

6 0 0 9  A i r  cleaner Replace element. 



Periodic Service 10-10-5 

Description of 
lubricant 

ANNUAL 

Itern 
No. 

A- 1 

A-2 

A-3 

A-4 

A-5 

component 

Air cleaner 

Transmission and Hy- 
draulic oil 

Radiator 

Engine crankcase 

Hydraulic rubber hoses 
( i f  equipped) 

Dmauiptim of w w i w  

Replace element annualy (or after 
five cleanings, whichever occurs 
first). 

Replace oil and filter element 
annually. 

Flush radiator annually. 

Flush crankcase interior. 

Check for cracks. 

Capacity and 
procedure 

Replace as 
necessary. 



10-10-6 Periodic Service 

DAILY CHECK LIST 

,--- 

SME2760IIIB304 YM276 and 2760 
KBomoro, Prinred m Jawn 

No. 

1 

2 

. 

3 

l t e m  

Diesel Fuel 

Lubricating o i l  

Coolant 

Bolts and nuts 
Inspections 
before 2. Check tightness of bolts and nuts for 
starting f ron t  and rear wheels. 
engine 

Description 

1. Check fuel level 
2. Check leakage 
3. Make sure one-day supply of fuel is 

available. 

1. Confirm each component using 
lubricating oi l  is fi l led t o  the level 
indicated on  the dipsticks. 
(Engine &Transmission) 

2. Check engine oi l  leakage. 

Confirm radiator is filled b y  the 
specified amount o f  coolant. 

1. Check tightness of bolts and nuts 
for mounting between engine and 
front axle support. and clutch 

11 

12 

Reference 

Use clean soft 
water 

Battery 

Brakes & Clutch 

battery. 
2. Check electrolyte level. 

Check pedal free travels of brake and 
clutch. 

water t o  refil l t o  
the upper level. 
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Check 
when 
engine is 
started 

Check 
when 
operating 
tractor 

Re-check 

Inspection 
after 
operation 

No. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Item 

Oil pressure lamp 

Hourmeter 

Engine 

Oil pressure and 
coolant temperature 

Clutch 

Steering wheel 

Brakes 

Brakes & Clutch 

Greasing 

Fuel 

Description 

Confirm that lamp glows when main 
switch is turned one step (ON) position. 

Conflrm that needle moves along with 
increase in engine speed. 

1. Confirm that color of exhaust gas is not 
black. 

2. Check any usual noises. 

Confirm that all lamps stop glowing 
when engine runs a t  more than 1000 
rpm. 

1. Check clutch pedal free travel. 
2. Confirm that clutch is  to be disengaged 

completely. 

1. Check steering wheel for excessive play. 
2. Confirm that steering wheel i s  not too 

heavy to turn, and does not vibrate. 

1. Confirm that both left and right brake 
pedals are adjusted evenly. 

2. Check brake pedal free travel. 
3. Check effectiveness of parking brake. 

Check overheat of brakes and clutch. 

1. Grease 3-point hitch and other moving 
components. 

2. Grease all components that are 
susceptible to corrosion. 

Refill fuel fully. 

Reference 

- 



10-10-8 Periodic Service 

PERIODIC CHECK LIST 

I* : Checking * : Changing1 
i 

Air cleaner element, cleaning or changing 

\ I I i ! i I ! i I 

Engine oil, filler, changing 

Radiator. flushing 

v This chart excludes daily or every to hours check and sewice. 
Use "DAILY CHECK LIST" on preceding page evew day. 

SMEZ76OIlJ-83M VMZ76 and 2760 
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Remarks 



Periodic Service 

AFTER-SALE INSPECTION - The purpose of this inspection is t o  make sure that the customer 
i s  receiveing satisfactory performance from his tractor. At the 
=me time, the inspection should reveal whether the tractor i s  being 
operated, lubricated, and serviced properly. 
I f  the recommended after-sale service inspection i s  followed, the 
dealer can eliminate a needless volume of service work by pre- 
venting miner irregularities from developing into serious problems 
Later on. T h i s  will promote strong dealercustomer relations and 
present the dealer an opportunity to answer questions that may 
have arisen during the f in t  few days of operation. 
The following inspection program i s  recommended within the f i n t  
100 hwrs  of tractor operation. 

COOLING SYSTEM 

1. Check radiator sub-tank (Overflow Tank). Coolant should 
be between the marks on the tank. I f  not, fil l t o  the full mark 
and determine where the coolant was lost. 

A - Subtank 
B - Full Mark 
C - Lower Ma* 

2. Remove any trash which has collected on the radiator screen. 
and front and side grille. 

3. Check all hoses and connections for leaks. Correct if any leaks 
are found. 



10-10-12 Periodic Sewice 

AIR AND FUEL SYSTEM 

1. Check sediment bowl [A) for dirt or water. Empty if necessary. 
To empty, close the valve on a filter housing (El, then turn the 
retaining nut (C) loose and remove sediment bowl. 

A - Sediment Bowl 
B - Filer llousiw 
C - Ret.ining Nut 

When reinstalling sediment bowl, be sure the O-ring ( 0 )  i s  in 
the groove in  the retaining nut (A). 

After reinstalling sediment bowl, bleed air from the sediment 
bowl. To  bleed, loose bleed plugs (C) on the filter housing 
until air bubble is gone and fuel flows out bleed hole. 

A - Rataininp Nut 
B - O-Ring 
C - El-d Plug 

2. Check entire air intake system for leaks. 

3. Inspect air filter and clean i f  necessary. 

SMEZmOltJ83W 
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- LUBRICATION 

1. With the tractor on level ground and stopped for ten minutes 
or more, loosen engine dipstick and remove it. If the oil level i s  
low, add enough oil to bring it up to the top of indicator line. 

2. With the tractor on level ground, loosen the transmission dip. 

stick and see if the oil level is in the safe range. I f  not, add 
enough oil to bring it up to the top of cross-hatching. 

3. With the tractor front axle on level ground, loosen the front 
axle oil dipstick and check the oil level is in the safe range. 
If not, add enough gear oil t o  bring it up to the top of cross- 
hatching. 
(4WD Model Only) 

4. Lubricate 3-point hitch. 

A - Uppr link 
B - Uppr Link Hinge 

C - Lsueliw Turnbuckle 
D - Lih Links 
E -Lower Links 

SMEZ760111-8304 YM276 and 276D 
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ELECTRICAL SYSTEM 

1. The specific gravity of electrolyte i s  to be checked by using 
an accurate hydrometer. 
Charge battery if reading i s  below 1.260 at 20'C (68'F). 

If battery is not near full charge, determine the reason. 

2. Check level of electrolyte in each cell. Level should be to 
bottom of filter neck. I f  water is needed, use clean mineral- 
free water. 

3. Check tension of fan belt. Belt should deflect 10 to 15 mm 
(318 to 518 in.) when a 89N (20 I&) force is  applied. 

4. Check operation o f  a l l  lights. I f  there is  a problem, refer to 
Section 20 of Chapter 240 in  the service manual. 

5. Follow engine starting instructions beginning on 10-05-22, 
Check operation o f  starter and warning lights. 

OPERATION 

Perform all checks as instructed under "OPERATING CHECKS 
beginning on page 1005-26. 

1. Driving tests. 
2. Brake adiustment. 
3. Power take-off. 
4. Hydraulic lift and 3point hitch. 

ENGINE 

Check engine speeds as instructed on page 10-05-25. 



FUEL AND LUBRICATION 10-15-1 

FUEL 

,-. Use Diesel Fuel Only 

The quality of fuel used is an important factor in obtaining 
dependable performance and satisfactory engine life. Suitable fuels 
must be clean, completely distilled, wellrefined, and non-corrosive 
to the fuel system parts. Be sure to use fuel of a known quality 
from a reputable supplier. 

Fuel Specifications 

Use either Grade No. l - D  or Grade No. 2-D fuel, as defined by 
ASTM Designation D975 for diesel fuels. Use the chart below t o  
determine correct grade of fuel. 

As further insurance of satisfactory operation, use fuel having less 
than 1.0 percent sulfur - preferably less than 0.5 percent. 

For maximum filter life, sediment and water should not exceed 
0.10 percent. 

To maintain proper fuel delivery during cold weather operation, 
use Grade No. l -D  diesel fuel with a pour point at least 5 . ~ 3 ~ ~  
( 1 0 " ~ )  below lowest ambient air temperature. 

The cetane number should be 40 minumum. Operation under low 
ambient temperature as well as rarefied air, may required use of a 
fuel with a higher cetane number. 

DIESEL FUELS 

CHECKING FUEL LEVEL 

Tvw of Engine Service 

Wide variation in load 
and conrider. 
able idling. 

Heaw loadand high 
speed. minimum idling. 

Check fuel gauge to make sure tractor has enough fuel for driving 
around the lot. I f  not, add some. Try to never run a diesel engine 
out of fuel. 

FILLING FUEL TANK 

Fill fuel tank at end of each day's operation. This prevents con- 
densation in tank from moist air cooling. 

Air Temperature 

Below 25-C 18O0FI 
Above 25'C 180'~) 

Below 5-C (40-F) 
Above 5-C (40'Fl 

Proper fuel storage is critically important Keep all dirt, water, 
and other contaminants out of fuel. Avoid storing fuel over long 
periods of time. 

Diesel 
Fuel 

Grade No. 

1-D 
2-D 

1.D 
2-D 

STORING FUEL 

Store fuel in a convenient place away from buildings. 

a 



1015-2 Fuel and Lubrication 

LUBRICANTS 

ENGINE OILS h 

It is important t o  use the correct type of oil conforming to the 
ambient temperature and conditions under which the tractor is 
used. 

The oil must conform to one of the following specifications: 

1. Singleviscosity oils 
API Service CD 
MIL-L-2104C 

2. Multi-viscosity oils 
API S e ~ i c e  CC or CD 
MIL-L-46152 

Some increase in oil consumption may be expected when 
SAE 5W-20 or SAE 5W oils are used. Check oil level more 
f ~equently. 
If ambient temperature i s  below - 1 2 ' ~  (10"Fl.use a coolant 
heater (Engine block heater). 

Depending upon the expected ambient temperature for the f i l l  
period, use oil of viscosity as shown in the chart below. 

List of Engine Lubricating Oils - 
Supplier 

Delvac 1200 Series 

Standard Diesel Oil 

SHELL 

Brand name 

Shell Rotella Oil 

Shell Talona Oil 

Shell Rirnula Oil 

BP 

MOTUL 

Below 10Oc 
(50°F) 
1 ow 

2012OW 

1 OW 

20/20W 

SME2760/1/ 8304 
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YMZ76 and 276D 

BP Vanellus M 

BP Vanellus C3 

DS 

10-2o0c 
(50-68-F) 

2012ow 

20 

2012OW 

20W 

DS 0 

20-35'12 
68-95' F) 

30 
40 

- 

35°C 
(Over 95°F) 

50 

30 
40 
30 
An 

30 
40 - 
30 
40 

DS 1 

50 

50 

DS 2 

----. 
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TRANSMISSION-HYDRAULIC OILS 

Use only a multi-functional fluid for use in the transmission and 
hydraulic system. The equivalent oils are listed here. 

GEAR OILS 

Use SAE #90 and API service classification GL-5gear oil for front 
axle of four wheel drive model. 

API GL-5 gear oil i s  suitable for conditions encountered in hypoid 
gears and other equipment operated under high-speed, high-torque 
conditions. 

GREASES 

Use SAE multipurpose-type grease for a l l  grease fittings. Wheel 
bearing grease is recommended for front wheel bearings. 

STORING LUBRICANTS 

Your tractor can operate at top efficiency only if clean lubricants 
h 

are used. Use clean containers t o  handle all lubricants. Store them 

in an area protected from dust, moisture, and other contamination, 

SME2760111#04 YM276andZ76D 
Kinornoto, Prhndin  Japan 

CALTEX 

SUN OIL 

JOHN DEERE 

CASE 

ALLIS- 
CHALMERS 

FORD 

INTER- 
NATIONAL 

RPM Tractor Hydraulic Fluid 

ALTRAM #303 Fluid Oil 

303 IJ14B) 

CASE TCH Oil lJIC143. JIC144,ar JlCl451 

ALLIS.CHALMERS Gear, Hydraulic and 
Wet Brake Oil (ACM-7201) 

~2C41-A,  M2C53-A. or M2C86A 

INTERNATIONAL HARVESTER Hy-Tran 
B 6  Fluid 



10-15-4 Fuel and Lubrication 

SERVICE INTERVAL 

Use the hourmeter on the instrument panel t o  determine when 
periodic services are required. 

The meter reading below needle indicated the total hours the 
engine has been running at engine speed 2600 rpm. If engine is 
running at less than 2600 rpm, the meter indicates total running 
hours less than actual total running hours. 

Periodic service should be performed by using the time indicated 
on the hourmeter. 

Carefully written and illustrated instructions are included in the 
tractor operation manual. Remind your customer to follow the 

recommendations in  these instructions. 

Be sure t o  change the engine oil with which the crankcase was 
filled at factory and filter element after the 50 hours of operation. 

Change the Transmission-Hydraulic oil and filter element 
(Cartridge type), and clean suction screen after the first 50 hours 
operation. 

LUBRICANT MAINTENANCE CHART 

Engine Oil 

TYPE OF LUBRICANT 

4.3 P (4.5 U.S. gallons) 

INTERVAL OF SERVICE 

See page 10-1 5-2. 10 Hrs. Check level 
100 Hrs. Change oil 
200 Hrs. Change filter 
300 Hrs. Wash crankcase 

interior 
300Hrs. Clean vent tube 

Transmission and 
Hydraulic Oil 

17.5 P (4.6 U.S. gallons) ~ult i-functional fluid f o ~  
both transmission 
hydraulic system. 

50 Hrs. Check level 
300 Hrs. Change oi! and 
300 Hrs. Change filter 
300 Hrs. Clean suction screen. 

I Front Axle Gear Oil I 6.0 P (6.3 U.S. quarts1 / Use SAE 90 Gear Oil. 50 Hrs. Check level / 100 H r r  Change oil I 
Front Wheel Bearings 

SMEZ76011143M YM276 and 276D 
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Grease Fittings 

. . . . .  ......... 

A 

. . . . . . . . . . . . . . .  

Wheel Bearing Grease 300 Hrs. Repack bearings 

Multipurpose Grease See Pages 
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ENGINE CRANKCASE 

CHECKING ENGINE OIL  LEVEL 

Checking Oil Level 

Remove engine oil dipstick. Observe engine oil level. If necessary, 
and enough oil to bring oil level to full mark on dipstick. See page 
10-15-2 for specifications. 

Tractor should be on a level surface when oil level i s  checked. If it 

i s  not, check only to make sure the crankcase is  not dry. Recheck 
oil level later, when tractor i s  on level ground. 

Draining and Filling Engine Crankcase 

Every 100 hours of engine operation, replace oil in the engine 
crankcase. Drain crankcase at the end of day's operation, at 
which time the oil is  hot and all foreign material i s  in suspection. 

During cold weather operation with temperatures below OOC 

(3z°F), change oil a t  any seasonal change in temperature when oil 
of a new viscosity is  required. 

1. Remove engine oil drain plug, and drain oil 

2. Install drain plug, and add engine oil as specified on page 
10-15-2. Capacity is 4.3 P (1.14 U.S.gallons). 

Oil level on the dipstick should be at the upper mark. 

3. Start engine, fun a short time and check for oil leaks, especially 
around the filter body and drain plug. 



103 5 6  Fuel and Lubrication 

Engine Oil Filter - 
The engine oil filter is full-flow type, and should be replaced every 
200 hours or once for every two oil changes. 

1. Screw off engine o i l  filter. 

2. Clean filter mounting pad and make sure lock nut on filter 
mounting stud is tight. 

3. Install new filter element, applying a thin f i lm of oil to the 
sealing ring. 

4. Screw filter element down by hand until sealing ring just 
touches mounting pad. Then turn down an additional 314 
to 1-114 turns. Do not overtighten. 

5. Start engine and check for leaks 

The filter element has a special bypass valve. Replace only with a 
A 

genuine YANMAR filter element. 

CLEANING CRANKCASE VENT TUBE 

Remove crankcase vent tube and clean in a safe solvent. Reinstall 
tube on tractor, making sure it i s  not kinked or pinched. 

SERVICE INTERVAL: Every3Whours. 
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TRANSMISSION AND 
HYDRAULIC SYSTEM 

CHECKING TRANSMISSION-HYDRAULIC 
OIL LEVEL 

Checking Oil Level 

Remove dipstick and wipe it clean. Insert dipstick to the end. 

Oil level should be within cross-hatching. 
If low, add oil as specified on page 10-15-3. 

Be sure t o  use Tramission.Hydraulic oil, or its equivalent. 
Never use light viscosity hydraulic fluid. 

Draining and Filling Transmission Case 

Every 300 hours of engine operation or annually, whichever 
occursfirst, replace oil in the transmission case. Drain transmission 
case at the end of a day's operation, at which time the oil i s  hot 
and a l l  foreign material i s  in suspention. 

1. Remove drain plug (A1 from transmission case, plug (B) from 
front drive case, and drain oil. Lower hydraulic l i f t  to remove 
trapped oil. 

2. Clean or replace transmission oil filter. 

3. After installing new (or clean1 filter, refill system with Trans- 
mission-Hydraulic oil, or its equivalent. Capacity i s  17.5 !2 
(4.6 U.S. gallons) for YM276, and 18.OP (4.8 U.S. gallons) 
for YM276D. 

SME27601714304 YM216and 2760 
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Hydraulic Oil Filter 

Hydraulic oil filter i s  located at the hydraulic suction llow pre- 
ssure) line. 

Replace every 300 hours or annually at the same time which the 
transmission-hydraulic oil is changed. 

1. Screw off hydraulic oil filter. 

2. Clean filter mounting pad. 

3. Install new filter element, applying a thin film of oil to the 
sealing ring. 

4. Screw filter element down by hand until seal ring just touches 
mounting pad. Then turn down an additional 314 to 1-114 
turns. Do not overtighten. 

5. Start engine and check for leaks. 

Transmission Oil Filter (Suction Screen) 

Transmission oil filter cover i s  located at the left side of transmis- 
sion care. 

Clean filter element every 300 hours or annually at the same time 
which the transmission oil i s  changed. 

1. Remove two cap screw (A) and pry off filter cover (61. 

A - C a  Screw 
B - Cwar 
C -Oil  Heater Plus 

2. Carefully clean filter in solvent and blow dry with compressed 
air. 

Replace the transmission oil filter i f  damaged. 

3. Install cleaned filter element. 

4. Fill system with Transmission-Hydraulic oil. 



Fuel and Lubrication 1n .16~  

FRONT WHEEL DRIVE 

CHECKING FRONT AXLE GEAR OIL LEVEL 

Check front axle gear oil level every 50 hours and change oil 
every 300 hours. 

Remove dipstick and wipe it clean. Insert dipstick to rest on 
threads, but do not screw it in. Oil level should be within cross. 
hatching. If low. add SAE 90#gear oil. 
Capacity i s  6.0 !2 (6.3 U.S. quarts). 

Changing Oil 

1. Remove a drain plug ( A )  on the differential housing and 
drain plugs IB) on both right and left final gear case. 

two 

A -Dnm Plug 

B - Drain Plugs on 
Find Gear C.s 

2. Install drain plugs. 

3. Refill with 6.0 P (6.3 U.S. quarts) of SAE 90#gear oil 

4. After having carried out the oil change check oil level by the 
dipstick. 

v When checking oil level after refilling, wait at least one hwr 
t o  obtain even level for both bevel gear housing. 

5. Recheck oil level after a few hours operation. 

SME27601118704 YMZ76andZ76D 
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10-15-10 Fuel and Lubrication 

FRONT WHEEL BEARINGS 

CLEANING AND PACKING BEARINGS 

1. Jack up front axle. 

(1 2. Remove hub cap. Remove cotter pin and adjusting nut, 

3. Disassemble parts. Clean parts in solvent and blow them dry 
with compressed air. 

4. Inspect parts carefully for damage. Replace any which are 
warn. 

5. Pack bearings with wheel bearing grease. Coat seal with multi- 
purpose grease. 

6. Reassemble parts. Tighten adjusting nut until a slight drag is  
felt when wheel is turned. Back nut off just enough to insert 
cotter pin in first hole. 

7. Reinstall hub cap. 

SERVICE INTERVAL: Every 300 hours. 

A - Hub Csb F - Bsaing 

B -Packing G - Hub 
C - Cmter Pin H - Baaring 

0 -SlotW Nut I - Oil Ssal 
E -Washer J - Kiw Pin 



Fuel and Lubrication 

GREASING 

Front Axle Center Pin (Every 10Hrs.) 

A - G- Fining 
8 - G r w  Pump 
C - Front Axle ( N O )  

Tie Rod Ends (Every 50Hrs.I 

A - G- Fitting 
B - G- Pump 
C - T i e R d  

King Pins (Every 50Hrs.) 

1. Remove plugs from front axle king Pins. 

2. Apply several shots of grease to fitting (A), until 
comes from opening. 

A - G- Fitting 
B - Dnin Owninp 

clean grease 



10-15.1 2 Fuel and Lubrication 

GREASING (Continued) 

Drag-Rod Ends (Every 50Hrs.j 

A - G n s s  Fining R e n  
B - Orsaps Pump 

Clutch Pedal Shafi (Every 

A -Clutch Pedal 
B - G r e w  Fitting 

Brake Pedal Shaft (Every SOHrs.) 

A - B r a k e  Pedals 
B -GnasFittinss 

&Point Hich (Every 10Hrs.) 

A - Upper Link 
B - Upper Link Hinge 
C - Leveliw Turnbuskls 
D - Lifl Links 
E - Lmar Links 

SME276017J4304 YM276znd 276D 
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SEPARATION 10-20-1 

FRONT END FROM ENGINE 

0 REMOVAL 

Remove tractor front end from engine. 

1. Remove muffler. 

2. Remove air cleaner. 

3. Disconnect ground cable from frame or battery. 

4. Disconnect headlight wire. 

5. Remove hood mount bracket cap screws. 

6. Remove hood. 

7. Disconnect cable from starter. 

8. Drain cooling system. 

9. Disconnect drain hose from engine block. 

10. Disconnect radiator lower hose from engine block. 

11. Disconnect radiator upper hose from radiator. 

12. Remove cap screw. 



REMOVAL (Continued) 

13. Remove cap screw (A) from propeller shaft cover (B). Loosen 
cap screw of hose clamp (C) and slide the cover back. 

A - Cap Screw 
B - Pmpe((er Shaft Cover 
C - Hore Clamp 

14. Remove cotter pin (A) which supports spring (B) from the rear 
end of propeller shaft. 

Remove propeller shaft ( C )  with careful attention to the 
steel balls in the front and rear cups of propeller shaft. 

Be careful when removing the shaft. 
The steel balls may fall and be lost unless the shah i s  handled 
with care. 

A - Cotter Pin 
B -Spring 
C - Propeller Shaft 

15. Disconnect drag rod from pitman arm. 

16. Support tractor under clutch housing. 

17. Insert blocks both sides between front axle bracket and axle 
housing. 

18. Remove front axle bracket bolts. 

19. Roll front end away from tractor. 

A - Front Axle Bracket 
B - J=k 
C -Jack Stand 

A CAUTION: Support the both ends of front axle bracket (A) 
by  using jack stand (C). 

SMEZ1601118JW YMZ76 and 2760 
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INSTALLATION 

Reverse the removal steps given preceding page and note the 
installation instructions that follow. 

1. Clean bolts and threaded holes of engine block with solvent 

2. Apply a thin film of Lock-tite to the thread of front axle 
bracket bolts. 

3. Tighten front axle bracket-to-engine bolts to 98 Nm (10 kgm) 
(72 ft-lbs). 

4. Fill both cups (A) and 18) with grease and put in six steel 
balls (Dl in each cup. 

A - Fmnt Cup 
B - Rear Cup 
C - PropallerShaft 
D - StalBall(l2 vsadl 

5. Carefully hold the propeller shaft and front cup with steel balls. 
Install the shaft between front differential drive shaft and front 
drive shaft. 

6. Push plain washer (A)  t o  compress spring 161, and install cotter 
pin (C). Install propeller shaft cover 0 ) .  

A - Pbin Waher 
8 -Spring 
C - Consr Pin 
D - Propeller Shafl Cover 



10-204 Separation 

FRONT END FROM CLUTCH 
HOUSING 

REMOVAL 

Remove tractor front end from clutch housing. 

1. Remove muffler and air cleaner. 

2. Disconnect ground cable from battery. 

3. Remove hood. 

Disconnect wires from: 

Disconnect drag rod from pitman arm. 

6. Disconnect line from thermostart cup. 

7. Disconnect decompression cable. 

8. Disconnect hourmeter cable from the drive unit 

Kinomoro, Printed in Jam" 



- 9. Remove front wheel drive propeller shaft. 
See page 10-20-2 for detail procedure. 

10. Close shut-off valve on fuel filter housing and disconnect fuel 
line at the housing. 

11. Disconnect throttle linkage from pump and lever 

12. Disconnect hydraulic lines (A), (E) and filter housing (6) 
retaining bolt and nut (D). 

A - Hydraulic Lina (Suction) 
B - Filter Housing 
C - Hydnulis Oil Filter 
D - Retsining Bolt and Nut 
E - Hydnulis Lina (Pneurel 

13. Insert blocks both sides between front axle bracket and axle 
housing. 

14. Support tractor under clutch housing and oil pan, 

15. Remove seven cap screws from clutch housing. 

16. Slowly roll rear portion o f  tractor away. 



10-20-6 Separation 

INSTALLATION 

Reverse the removal steps on the preceding pages and note the 
installation instructions that follow. 

1. Insure that both clutch release springs are properly attached. 

Grease main drive shaft at bushing surface before installing. 
vApply liquid sealant to the sealing surface between clutch 

housing and mounting flange. 

Engage PTO shift lever and turn shaft 
align splines pushing tractor together. 

counter-clockwisely 

3. Tighten cap screws for mounting hydraulic lines to pump (A1 
and hydraulic oil filter housing (B) to 10 Nm (1 kgml (7.2 
ft-l bs). 

Do not install incorrect length of screws. The length of inlet 
line screws longer than outlet's. 

Be sure length and specified torque for line cap screws to  
avoid brakage of thread in pump hwsing. 

A - Hydraulic Pump 
8 - Finer Housing 

4. Tighten clutch housing-to-engine cap screws to  98 Nm 110 kgm) 
(72 ft-lbs). 
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ENGINE REMOVAL 

REMOVAL 

Remove engine from tractor, 

1. Remove muffler. 

2. Remove air cleaner. 

3. Disconnect ground cable from frame or battery. 

4. Remove hood mount bracket cap screws. 

5. Remove hood. 

6. Disconnect line from thermostan cup. 

7. Disconnect decompression cable. 

8. Disconnect hourmeter cable from the drive unit. 

9. Drain cooling system and disconnect drain tube from engine 
block. 

10. Disconnect wires from: 
A - Hedliphb 
B -Almrnator 
C -Oil Preuvn Ssndsr 
D -Coolam Tsrnpentun Ssndmr 
E - Thennomn Heater Plug 
F -Starter 

11. Disconnect radiator upper and lower hoses from radiator 

12. Remove cap screw. 
SMFZ760121-8705 YM276and 2160 
~ ; ~ ~ ~ ~ r ~ .  printed m ~ a w n  



REMOVAL (Continued) 

13. Remove drag rod from steering arm and pitman arm. 

14. Remove front wheel drive propeller shaft as described on page 
10-20-2. 

15. Close fuel shut-off valve and remove fuel filter assembly from 
engine mounting flange. 

16. Disconnect hydraulic low pressure line from filter housing and 
remove filter assembly from engine mounting flange. 

17. Disconnect hydraulic high pressure line from hydraulic pump. 

k \ 18. Attach lift eyes to engine for chain hoist. 

19. Insert blocks both sides between front axle bracket and axle 
housing. 

20. Support tractor under clutch housing with hydraulic jack. 

21. Loosen front axle bracket bolts before separating between 
engine and clutch housing. These bolts were applied with 
"Lock-tite" when assembled. 



- 22. Remove clutch housing-to-engine cap screws (7 used). 

23. Slowly rol l  back. 

24. Remove all front axle bracket bolts (16 used). 

25. Slowly lift engine straight up f rom front axle bracket. 

26. When setting the engine down, support it a t  the edger of 
the oi l  pan. Be sure that no  weight i s  pu t  on the center of 
the oi l  pan. 

.&%lo17 
L\ 

INSTALLATION 

Reverse the removal steps on  the  preceding pages and refer the 
page 10-20-3 for front end installation t o  engine, page 10-20-6 
for engine installation t o  clutch housing. 

Apply liquid sealant to the sealing surface between clutch 
vhwring and mounting flange. 

SME276012JB705 YM276 and 2760 
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Separation 

TRANSMISSION CASE FROM 
CLUTCH HOUSING 

REMOVAL 

Remove transmission case from clutch housing. 

1. Remove seat (A) b y  pulling out  seat hinge p i n  IB) 

A - %at 
B - %at Hinge Pin 

2. Disconnect ground cable of battery, then wire harness connector 
(A). 

3. Remove cap screws (B) and fenders (CI f rom steps and rear 
axle housings. 

A -Wire  Ha- Connector 
B - Cap Screws 
C - Fenders 

4. Remove f ront  drive propeller shaft as described on page 10-20- 
2. (4WD only) 

5. Disconnect wire harness connector. 

6. Disconnect f oo t  thrott le linkage. 

7. Disconnect hydraulic inlet head f rom cartridge filter. 

SME2760121-8705 YM276and 2760 
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Separation 10-20-1 1 

- 8. Remove cap screws. 

9. Remove regulator cover. 

10. Disconnect shuttle shift linkage. 

A 

11. Disconnect clutch linkage at front. 

12. Remove brake return springs. 

13. Remove cap screws and steps. 3 

S M E 1 6 D l l l ~ 0 4  YM276 and 2760 
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10.20-12 Separation 

REMOVAL (Continued) 

14. Remove hollow screw on cylinder head. 

15. Remove cap screws. 

16. Remove inlet and outlet hydraulic lines 

17. Remove brake rods. 

18. Support the tractor a t  clutch housing and apply garage jack 
to tra~rnission t o  support. 

19. Remove clutch housing-to-transmission case connecting nuts. 
There are nine nuts and underneath nut is easy to forget 
removing. 

20. Roll the rear part of tractor back. 

Separating abw t  4 inches, check if main drive shaft in  
front of power shift pump stays wi th  clutch or not. If the 
shaft comes out completely from clutch section, SEPARA- 
TION AT ENGINE-TO-CLUTCH HOUSING i s  required to 
correct. 

INSTALLATION 
Reverse the removal steps on the preceding Pages 

Be sure that clutch disk stays correctly and spline shaft connectors 
are properly installed. 

A3 mating front and rear part of tractor, pay anention to 
assemble clutch linkages. 

Before tightening nuts, check the clutch Pedal operation 
correctly. 

Tighten clutch housing-to-transmission connecting nuts to 
M14: 167 to 196 Nrn (17 to 20 kgm) (123 t o  145 ft-lbs) 
M12: 118 t o  137 Nm (12 t o  14 kgm) ( 87 ro  101 ft-lbs) 

SME2760171a304 YM276end 2760 
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Separation 10-20-1 3 

DIFFERENTIAL HOUSING FROM 
TRANSMISSION CASE 

,--- REMOVAL ! 
Remove differential housing from transmission case. 

1. Drain transmission. 

2. Remove three point hitches and drawbar. 

3. Remove seat and fenders as described on page 10-20-10 

4. Remove front drive propeller shaft as described on page 10-20- 
2. (4WD only) 

5. Ranove brake return springs, foot throttle linkage, brake 
mnnecting rods, steps and hydraulic lines as described on 
10-20-10. 10-20-1 1, 10-20-12. 

6. Remove front drive housing-to-transmission case cap screws 
and front drive assembly. Be free snap rings from counter 
shah and move front drive gear and both sides snap rings 
forward as oossible. 

7. Remove transmission shift cover-to-transmission case cap 
screws. 

8. Remove transmission shift cover assembly. 

9. Remove cap screws. 

/-. 
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10.20-14 Separation 

REMOVAL (Continued) 

10. Remove shift fork assembly. 

11. Support the tractor at transmission case and apply garage 
jack to differential housing to support. 

12. Remove transmission case-todifferential housing cap screws. 

13. Roll the rear part of tractor back. 

Hold range shift gear from the window where lower cover 
(2WD)Ifront drive care l4WD) i s  removed, preventing from 
damage when the counter gear falling down. 

Do not fall PTO connecting joint into differential housing. --. 

INSTALLATION 

Reverse the removal steps on the preceding page and note the 
installation instructions that follow. 

1. When docking transmission case and differential housing, mesh 
range shift gear and differential drive shaft by turning the 
range gear with hand from window of transmission bottom. 

2. There are two length of cap screws for transmission case-to- 
differential housing. Two cap screws of bottom are M I 2  x 
45, and others MI2 x 35. 

Item Specification 

Torque. . . . . . . . . . . . . . . . . . . . . . 98 Nm I10 kgm) 172 ft-lbr) 



Separation 10-20-1 5 

REAR AXLE HOUSING FROM 
DIFFERENTIAL HOUSING 

A 
REMOVAL 

Remove rear axle housing from differential housing. 

1. Drain transmission case. 

2. Remove three point hitches and drawbar. 

3. Support the tractor at drawbar bracket. 

4. Remove rear tire. 

5. Disconnect ground cable o f  battery, then 
and safety start cable at PTO shifting lever. 

6. Remove fenders as described o n  page 10.20. 

7. Disconnect brake rod. 

8. Remove cap screws (A) and brake cover. 

flashing 

.lo. 

: cable 



REMOVAL (Continued) - 
9. Flanen lock washer and remove cap screw, plate washer and 

brake drum. 

10. Disconnect hydraulic control linkage 

11. Remove upper link hinge assembly. 

12. Remove PTO safety guard and PTO shield. 

13. Remove three cap screws and four nuts. 

14. Pull PTO assembly out. 

SME2760111-8304 
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Separation 10-20-17 

15. Remove snap ring on rear axle shah to make final gear free 
from shah. 

Support the axle housing withchain hoist. 

Remove two nuts, eight cap screws and two cap screws on 
lower link hinge bracket of rear axle housing-todifferential 
case. 

r .  

18. Remove rear axle housing. 

1. Reverse the removal steps on the preceding page. 

2. Find out M I 0  x 58 cap screws which have "10.9T" mark 
on head. They are for lower link hinge bracket-to-axle housing- 
tedifferential housing and apply with "LOCK-TITE". 

3. Reinstall ROPS and seat belt. 

Tightening torque: 
MlO x 58 i10.9Tl. . . . . . . . . . . . . . . . . 70 Nm 17 kgml (52fl-lbsl 
All ofher nunand cap screws . . . . . . . . . . 60 Nm 16 kgml 143 ft-lbsl 

SME276012ll-8705 YMZ76and276D 
Kinomaro. Princedin ~ a p a n  



Separation 

HYDRAULIC CYLINDER CASE 
FROM DIFFERENTIAL HOUSING 

REMOVAL 

Remove hydraulic cylinder case from differential housing, 

1. Remove seat for convenience of future works. 

2. Remove pressure line from hydraulic cylinder had.  

3. Remove three cap screws and seven nuts of hydraulic cylinder 
casetodifferential housing. 

4. Remove hydraulic lift assembly with chain hoist 

5. Place the assembly on clean stand. 

INSTALLATION 

Reverse the removal step on the preceding page. 

1. Replace the gasket. 

2. Tighten hydraulic cylinder case-to-differential housing cap 
screws and nuts to 60 Nm (6 kgm) (43 ft-lbs). 

,--. A CAUTION: Reinstall ROPS and seat belt if removed. 
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SPECIFICATIONS AND SPECIAL TOOLS 20.09-1 

SPECIFICATIONS SPECIAL TOOLS - Cylinder Head, Valves and Camshaft 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Rocker Arm Assembly 
. . . . .  . . . . . . . . . . . . . . . .  Shaft O.D.. 13.98 to 14.00 mm (0.5504 to 0.5512 in.) 13.90 mm (0.5472 in.) 
. . . . .  Bushing I.D. . . . . . . . . . . . . . . .  14.02 to 14.03 mm (0.5520 to 0.5524 in.) 14.10 mm (0.5512 in.) 

. . . . . .  . . . . . .  Bushing-tolhaft clearance 0.016 to 0.052 mm (0.0006 to 0.002 in.) 0.15 mm (0.0C6 in.) 

Valve Springs 
Free Hength. . . . . . . . . . . . . . . .  40.0 rnm (1.57 in.) . . . . . . . . . . . . . . . . . . . . .  39.5 mm (1.55 in.) 
Spring tilt . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1 A0 mm (0.055 in.) 

. . . . . . . . . . .  . . . .  Spring compression 37.4 kg at 23.50 mm (89.45 lbs. a t  0.92 in.). 36.00 kg at 23.50 mm 
(79.36 lbs. at 0.92 in.) 

Valve Face Angle . . . . . . . .  
Valve Face O.D. 

Intake . . . . . . . . . . . . .  
Exhaust . . . . . . . . . . . .  

Valve Stern O.D. . . . . . . . . .  
Valve Guide I.D. . . . . . . . . .  
Guide-tostem Clearance . . .  
Valve Seat Angle . . . . . . . .  
Valve Seat Width 

Exhaust valve . . . . . . . . .  
Intake valve . . . . . . . . . .  - Valve Height (recessed) . . . .  

35.0 mm (1.37 in.) 
29.0mm (1.14 in.) 
7.96 to 7.97 mm (0.3133 to 0.3137 in.) . . . . . . .  6.90 mm (0.271 in.) 
8.01 to 8.025 mm (0.3153 to0.3159 in.) . . . . . .  8.08mm (0.318 in.) 
0.04 to 0.06 mm (0.002 to 0.003 in.) . . . . . . . . .  0.15 mm (0.006 in.) 
45O 

1.77 mm (0.070 in.) 
1.77 mm (0.070 in.) 
1.00 ,,,,,, (0,039 in,) . . . . . . . . . . . . . . . . . . . .  1.500 mm (0.059 in.) 

. . . . . . . .  . . . . . . . . . . . . . . . . . . .  Cylinder Head Distorition 0.03 rnm (0.0012 in.) 0.1 mm (0.004 in.) 
. . . . . . . . . .  . . . . . . . . .  Camshaft Gear Backlash 0.08 to 0.16 mm (0.003 to 0.006 in.) 0.30 mm (0.012 in.) 

Camshaft Journal O.D. 
Flywheel side journal . . . . . . . . .  29.939 to 29.960 mm (1.179 to 1.180 in.) . . . . .  29.84 mm (1.175 in.) 
Between No. 1 &No. 2 cyl. . . . . .  41.425 to41.450 mm (1.631 to 1.632 in.) . . . . .  41.28 mm (1.625 in.) 
Between No. 2 & No. 3 cyl. . . . . .  42.425 to 42.450 mm (1.670 to 1.671 in.) . . . . .  42.28 mm (1 565 in.) 

Camshaft Bearing Bore I.D. 
Flywheel side. . . . . . . . . . . . . . .  30.000to 30.021 mm (1.181 to 1.182 in.) . . . . .  30.07 mm (1.184 in.) 
Between No. 1 & No. 2 cyl. . . . . .  41.500 to 41.525 mm (1.634 to 1.635 in.) . . . . .  41.58 mm (1 637 in.) 
Between No. 2 & No. 2 . . . . . . . .  42.500 to 42.525 mm (1 673 to 1.674 in.) . . . . .  42.58 mm (1 676 in.) 

Valve Clearance 
Intake and Exhaust Valves . . . . . .  0.2 mm 10.008 in.) (cold condition) 
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20-00-2 Specifications and Special Tools 

Cylinder Head, Valves and Camshaft (Continued) 

ITEM NEW PART SPECIFICATIONS WEAR LlMT 

Camshaft Bearing-to-journal 
Oil Clearance 

Flywheel side . . . . . . . . . . . . . . . . . . .  0.04 to 0.08 mm (0.001 to 0.003 in.) . . . . . . . . . .  0.12 mm (0.004 in.) 
Others . . . . . . . . . . . . . . . . . . . . . . .  0.05 to 0.10 mm (0.002 to0.004 in.) . . . . . . . . . .  0.15 mm (0.006 in.) 

Camshaft Lobe O.D. 
Intake exhaust valve . . . . . . . . . . . . . .  35.00 mm (1.378 in.) . . . . . . . . . . . . . . . . . . . .  34.50 mm (1.358 in.) 
Fuel pump . . . . . . . . . . . . . . . . . . . .  45.00 mm (1.772 in.) . . . . . . . . . . . . . . . . . . . .  44.90 mm (1.768 in.) 

Tappet O.D. . . . . . . . . . . . . . . . . . . . . .  9.98 to 9.99 mm (0.393 to 0.394 in.) . . . . . . . . . .  9.95 mm (0.392 in.) 

Tappet Bore I.D. . . . . . . . . . . . . . . . . . .  10.005 to 10.020 rnm (0.394 to 0.395 in.) . . . . . .  10.07 mm (0.396 in.) 

Oil Clearance . . . . . . . . . . . . . . . . . . . . .  0.01 to 0.04 mm (0.0004 to 0.0016 in.) . . . . . . . .  0.10 mm (0.004 in.) 

. . . . . . . . . . . . . . . . . . . .  Push Rod Bend . . . . . . . . . . . . . . . . . . .  0.03 mm (0.0012 in.) 0.3 mm (0.012 in.) 

Push Rod Length . . . . . . . . . . . . . . . . . .  188.0mm (7.401 in.) . . . . . . . . . . . . . . . . . . . .  187.5 rnm (7.382 in.) 

TORQUES 

Cylinder Head Bolts and Nuts 
Initial . . . . . . . . . . . . . . . . . . . . . . . .  39 Nm (4.0 kgml (29 ft-lbs) 
Second . . . . . . . . . . . . . . . . . . . . . . .  78 Nm (8.0 kgm) (58 ft-lbs) 
Final . . . . . . . . . . . . . . . . . . . . . . . .  127 Nm (13.0 kgm) (94 ft-lbs) 

Cylinder Head Assist Bolts and Nuts . . . . . .  29 Nm (3.0 kgml (22 ft-lbs) 

. . . . . . . .  Rocker Arm Shaft Support Nuts 54 Nm (4.5 to 5.6 kgm) (40 ft-lbs) 

liming Gear Cover Cap Screws . . . . . . . . .  25 to 27 Nm (2.5 to 2.7 kgm) (18 to 19.5ft-lbs) 

Governor Weight Suppon 
Securing Nut ................... 74 Nm (7.0 to 7.5 kgm) (54 ft-lbs) 

Camshaft Ball Bearing 
Retainer Screw . . . . . . . . . . . . . . . . . .  20 Nm (2.0 kgm) (15 ft-lbs) 
Cam Gear & F.I. Cam Nut . . . . . . . . . .  68 Nm (7.0 kgml (50 ft-lbs) 



Specifications andspacial Tools 20-00-3 

,-- Cylinder Block, Liners, Pinons and Rods 

ITEM NEW +ART SPECIFICATIONS WEAR LIMIT 

Piston Ring-Groove Clearance 
Top ring . . . . . . . . . . . . . . . . . . . . .  0.065 to 0.1000 mm (0.0015 to 0.004 in.) . . . . . . .  0.30 mm (0.012 in.) 
Semnd ring . . . . . . . . . . . . . . . . . . .  0.035 to 0.070 mm (0.0014 to 0.003 in.) . . . . . . .  0.25 mm (0.010in.) 
Oil ring . . . . . . . . . . . . . . . . . . . . . .  0.020 to 0.055 mm (0.0008 to 0.0022 in.) . . . . . . .  0.25 mm (0,010 in.) 

Piston Ring Gap 
Top ring . . . . . . . . . . . . . . . . . . . . .  0.25 to 0.45 mm (0.009 to 0.017 in.) . . . . . . . . . . .  1.5 mm (0.06 in.) 
SeCQnd ring . . . . . . . . . . . . . . . . . . .  0.20 to 0.40 mm (0.008 to 0.016 in.) . . . . . . . . . . .  1.5 mm (0.06 in.) 
Oil ring . . . . . . . . . . . . . . . . . . . . . .  0.25 to 0.45 mm (0.009 to 0.017 in.) . . . . . . . . . . .  1.5 mm (0.06 in.) 

. . . . . . .  Piston O.D. . . . . . . . . . . . . . . . . . . . . .  83.902 to 83.932 mm (3.303 to 3.304 in.) 83.800 mm (3.299 in.) 

. . . . . . .  . . . . . . . . . . . . . . . . . .  Piston Pin O.D. 25.991 to 26.000 mm (1.023 to 1.024 in.) 25.900 mm (1.019 in.) 

. . . . . . .  . . . . . . . . . . . . .  Pinon Pin Bushing I.D. 26.025 to 26.038 mm (1.024 to 1.025 in.) 26.100 mm (1.027 in.) 

Pin-to-Bushing 
Oil Clearance . . . . . . . . . . . . . . . . . .  0.025 to 0.047 mm (0.0009 to 0.001 in.) . . . . . . . .  0.15 mm (0.006 in.) 

Connecting Rod Bearing 
I.D. . . . . . . . . . . .  47.000 to 4 7 M 2  mm (1.850 to 1 .852 in.) . . . . . . .  47.100 mm (1.854 in.) - Connecting Rod Journal 
O.D. . . . . . . . . . . . . . . . . . . . . . . .  46.950 to 46.964 mm (1.848 to 1.849 in.) . . . . . . .  46.920 mm 11.847 in.) 

Bearing-toJoumal 
Clearance . . . . . . . . . . . . . . . . . . . .  0.036 to 0.092 mm (0.0014 to 0.0036 in.) . . . . . . .  0.15 mm (0.006 in.) 

Cylinder Liner Height Above 
Block . . . . . . . . . . . . . . . . . . . . . . .  0.005 to 0.075 mm (0.0002 to 0.003 in.) 

. . . . . . .  Cylinder Liner I.D. . . . . . . . . . . . . . . . .  84.008 to 84.035mm (3.307 to 3 3 8 i n . )  84.180 mm (3.314 in.) 

Cylinder Liner-tof'iston 
Clearance . . . . . . .  0.068 to 0.133 mm (0.002 to 0.005 in.) . . . . . . . . .  

TORQUES 

Connecting Rod Caps . . . . . . . . . . . . . .  44 to 49 Nm (4.5 to 5.0 kgm) (33 to 36 ft-lbs) 

Cylinder Block Mounting Flange- 
. . . . . . .  to-Cylinder Block Cap Screws 39 to 49 Nm (4.0 to 5.0 kgm) (29 to 36 ft-lb~) 

0.280 mm (0.01 1 in.) 

SME2760171aO4 YM276 and 276D 
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20-004 Specifications and Special Tools 

Crankshaft, Main Bearings and Flywheel 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Crankshaft end play . . . . . . . . . . . . . . .  0.09 to 0.19 mm (0.0035 to 0.0075 in.) . . . . . . . . .  0.33 mm (0.013 in.) 

Main bearing I.D. 
Rear (Flywheel side) . . . .  . . . . . . .  65.000 to 65.045 mm (2.559 to 2.560 in.) 65.10 mm (2.563 in.) 
Others . . . . . . . . . . . . . . . . . . . . . .  60.00 to 60.045 mm (2.362 to 2.364 in.) . . . . . . . .  60.10 mm (2.366 in.) 

Bearing-to-journal oil 
clearance . . . . . . .  . . . . . . .  0.036 to 0.095 mm (0.0014 to 0.0037 in.) 0.15 mm (0.006 in.) 

Main bearing journal O.D. 
Rear (Flywheel side) . . . . . . . . . . . . .  64.950 to 64.964 mm (2.5571 to 2.5576 in.) . . . . . .  64.920 mm (2.556 in.) 
Others . . . . . . . . . . . . . . . . . . . . . .  59.950 to 59.964 mm (2.360 to 2.361 in.) . . . . . . .  59.92 mm (2.359 in.) 

Flywheel clutch surface 
Flatness . . . . . . . . . . . . . . . . . . . . .  14.935 to 14.953 mm (0.588to 0.588 in.) 

Clutch shaft-to-bushing oil 
clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 0.3 mm (0.012 in.) 

TOROUES 

Main bearing housing 
half cap screws . . . . . . . . . . . . . . . . .  44.1 to 49.0 Nm (4.5 to 5.0 kgml (32.5 to 36.1 ft-lbs) 

Intermediate bearing housing 
set screws . . . . . . . . . . . . . . . . . . . .  68.6 to 73.5 Nm (7.0 to 7.5 kgm) 150.6 to 54.2 ft-lbs) 

Rear main bearing housing-to- 
block capscrews . . . . . . . . . . . . . . . .  24.5 to 26.5 Nm (2.5 to 2.7 kgm) (18.5 to 19.5 ft-lbs) 

Flywheel-to~rankshaft 
. . . . . . .  cap screws 68.6 to 73.5 Nm (7.0 to 7.5 kgm) (50.6 to 54.2 ft-lbs) 

Crankshaft Gear-te 
crankshaft . . . . . . . . . . . . . . . . . . . .  69 to  73 Nm (7.0 to 7.5 kgm) (51 to 54 ft-lbs) 

Crankshaft pulley-to. 
crankshaft . . . . .  17.6 to 19.6 Nm (18.0 to 20.0 kgm) (13.0 to 14.4 ft-lbs) . . .  



Specifications and Special Tools 20-00-5 

,-. Lubrication System 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Engine oil pressure . . . . . . . . . . . . . . . . .  245 to 392 Kpa (2.5 to 4.0 kg/cm2) (36 to 57 Psi) 

Oil pump-crankshaft gear 
. . . . . . . .  backlash . . . . . . . . . . . . . . . . . . . . . .  0.08 to 0.16 mm (0.003 to 0.006 in.) 0.3 mm (0.012 in.) 

. . . . . .  Oil pump rotor recess . . . . . . . . . . . . . . .  0.03 to  0.09 rnm (0.0012 to 0.0035 in.) 0.1 5 mm (0.006 in.) 
Outer rotor-topump body 

. . . . . . . .  clearance . . . . . . . . . . . . . . . . . . . . . .  0.10 to 0.16mm (0.004 to 0.006 in.) 0.25mm (0.01 in.) 
Inner rotor-to-outer rotor 

. . . . . . . .  clearance . . . . . . . . . . . . . . . . . . . . . .  0.10 to0.16mm (0.004 to 0.006 in.) 0.25mm 10.01 in.) 

TOROUES 

Oil pan cap screws . . . . . . . . . . . . . . . . .  7.8 to 9.8 Nm (0.8 to 1 .O kgml (5.8 to 7.2 ft-lbsl 

Cooling System 

ITEM NEW P A R 7  SPEclFlcATlo~s WEAR LIMIT 

Radiator leakage tes t  . . . . . . . . . . . . . . . .  147 Kpa (0.99 kg/cm2) (21 psi) 
Radiator cap pressure . . . . . . . . . . . . . . .  74 to 103 Kpa (0.75 to 1.05 kgkm' I (1 1 to 15 psi) 
Fan belt deflection . . . . . . . . . . . . . . . . .  lOto 15 mrn (318 to 518 in.) at 98.1 N (10 kg1 (22Ibs.j force 

,? 

Thermostat opening 
temperature . . . . . . . . . . . . . . . . . . . .  69.5 to  72.5'C (157 to 163'FI 

Temperature Sending 
Units . . . . . . . . . . . . . . . . . . . . . . . .  110 '~  1 2 3 0 ~ ~ )  

Gasket and Bonding Materials 

AREA APPLICATION LOCATION GASKET 
EONDING MATERIAL 

Cylinder Head . . . . . . . . . . . . . . . . . . . .  Cylinder headgasket . . . . . . . . . . . . . . . . . . .  NO NEED 

Injection Pump . . . . . . . . . . . . . . . . . . .  Injection Timing Adjusting Shims .......... Silicon Gasket 

Timing Gear Cover . . . . . . . . . . . . . . . . .  Timing gear cover gasket (both sides) . . . . . . . .  NO NEED 

Cylinder Block . . . . . . . . . . . . . . . . . . . .  Oil pan gasket (both sides) . .............. NO NEED 

Threaded part of lube oil intakepipe ........ LOC-TITE 

SME2760171-8704 YMZ76and Z76D 
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20-006 Specifications and Special Tools 

SPECIAL TOOLS 

Valve Guide Tool (121420-92300) 

Removing and installing valve guide 

A - 1 1  mm (0.43 in.) 
B - 8.5mm (0.31 in.) 
C - 100 rnm (4.00 in.) 
D - 40 rnm 11.60 in.) 

Piston Pin Bushing Tool 

Removing and installing piston pin bushing 

A-27.8to 28.00mm 11.094to 1.102in.) 
B - 26.975 to  26.000 mm (1.062 t o  1.023 in.) 
C - 50.0mm (1.97 in.) 
D - 20 mm (0.8 in .) 

Flywheel, Crankshaft Gear and Pulley Puller 
(TOL-92000000) 

Removing flywheel, crankshaft gear and pulley. 

Use MI0 x 40 mm hole to remove Crankshaft pulley 

33611 32 

Crankshaft Main Bearing Removal and Installation Tools 

Removing and installing front and rear main bearings 

A -Metal Piece (A) 
B - Metal Piece (6 I 
C -Spacer 
F - Guide (Large) 
G -Bolt and Nuts 

Dimensions of each piece are shown next pages. 



Specifications and Special Tools 2000-7 

SPECIAL TOOLS (Continued) 

Crankshaft Main Bearing Removal and Installation Tools 
(Continued) 

METAL PIECE IA) (124460 - 92420) 

Dimentions: 

a - 89 rnm (3.50 in.) 
b - 79.9 to 80 mm (3.146 to 3.15 in.) 
c - ICenter hole) - 17 mm (0.669 in.) 
d - 13 mm (0.512 in.) 

METAL PIECE I01 (124460 - 924301 

Dimensions: 

c - (Center hole) - 17 mm (0.669 in.) 
e - 79 mm (3.1 1 in.) 
f - 59.8 to 59.9 mm (2.35 to 2.36 in.) 
g - 69.8 to 69.9 mm (2.748 to 2.752 in.) 
h - 16 mm (0.630 in.) 

SPACER (1 24460 - 92440) 

Dimensions: 

i - 96 mm (3.78 in.) 
j - 80.0 to 80.1 mm (3.149 to 3.153 in.) 
k - 90 mm (3.54 in.) 

Dimensions: 

c - (Center hole) - 17 mm (0.669 in.) 
S - 
t - 64.96 to M.97 rnm (2.556 to 2.557 in.) 
u - 24 mm (0.94 in.) 
v - 25 mm (0.98 in.) ,--. 



20008  Specifications and Special Tools 

SPECIAL TOOLS (Continued) 

Bolt and Nuts (124460 - 92450) 
- 

Dimensions: 

w - 275 mm (10.8 in.) 
2 - 16 mm (0.63 in.) Diameter 

Pilot Bushing Removal Tool 

Removing pilot bushing from crankshaft. 

Piston Ring Compressor 

Installing piston into cylinder liner. 

Piston Ring Expander 

Removing and installing Piston Ring. 

SME276Olll-87M YM276 and 276D 
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Specifications and Special Tools 20-00-9 

n Magnetic Finger 

Holding tappet up when installing camshaft. 

Radiator Tester 

Checking radiator cap and system leakage. 

SME276011J-8304 
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CYLINDER HEAD, VALVES, AND CAMSHAFT 2005-1 

DIAGNOSING MALFUNCTIONS 

,- Sticking Valves Burned, Pitted, Worn, or Broken Valves 
n 

. Carbon deposits on valve stem 

Worn valve guides 

Warped valve stems . Cocked or broken valve springs 

Worn or distorted valve seats 

Insufficient lubrication 

Warped, Worn, or Distorted Valve Guides 

Lack o f  lubrication 

Cylinder head distortion . Excessive heat - Unevenly tightened cylinder head cap screws 

Worn or distorted valve seats 

Worn valve guides . Insufficient cooling 

Insufficient lubrication . Cocked or broken valve springs 

lmproper engine operation 

lmproper valve train t iming . Warped or distorted valve stems . Distorted cylinder head 

Bent push rods . Carbon build-up valve seats 

Rocker arm failure 

Camshaft Failure 

Distorted Cylinder Head and Cylinder Head . Scored camshaft lobes due t o  inadequate lubri- 
Gasket Leakage cation . Excessive end play due t o  bearing failure. 

Improperly tightened cylinder head cap screws . Broken or warped camshaft due t o  improper valve 
t iming or scored camshaft lobes. . Faulty gasket installat~on - 

P . Excessive oil pressure 
lmproper cylinder liner height above cylinder block 

Worn Valve Seats 

. Misaligned valves 

Distorted cylinder head 

Carbon deposits on  seats due t o  incomplete com- 
bustion . Valve spring tension t oo  weak 

Excessive heat 

o lmproper valve clearance 

lmproper valve timing 

SME276017183W YM276and 276D 
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20052 Cylinder Head. Valve and Camshaft 

CYLINDER HEAD & HEAD COVER 

7 

10 

1 - Breather Body 
2 - Cylinder Head Cover 
3 - Desornprsssion Shaft 
4 - Dsmrnprarion Lwsr 
5 - Rocker Arm Shaft 
6 - S u p m  Nut 
7 - Rocker Arm Support 
8 - Rockar Arm 
9 - Valve Cleanno Adjusting Saew 

10- Snap Ring 
11-Wearcap 
12 - Retainer Comr  
13 - Spring Retainer 
14 - ValveSpring 
15 -Stam S a l  
16 - Valve Guide 
17 - Cylindar Head Aearnbty 
18 - Intake Valve 
19 - Exhaust Valve 
20 - Cylindec Hmd Asist Bolt 
21 - Cylinder Head Bolt 
22 - Cvlindar Head Nut -- ~, 

23 - Cylindar Haad Glrkel 

SME21SOflI8304 YMZ76 and 276D 
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Cylinder Head, Valves and Camshaft 20-05-3 

CAMSHAFT 

1 - P u h  Rod 
2 - T a p p t  
3-Kay 
4 - Csrnhaft 
5 -Bearing 
6 -Bearing Retainer Susw 
7 - Camhaft Gaar 
8 - Fuel Injection Pump Cam 
9-Nut 



Cylinder Head. Valves and Camshaft 

ROCKER ARM ASSEMBLY 

REMOVAL ,--. 
1. Disconnect decompression linkage. 

2. Remove thermostart fuel cup support mounting screws. 

3. Push hourmeter cable further to lift the cylinder head cover. 

4. Remove cylinder head cover cap screws, and remove cylinder 
head cover. 

5. Remove rocker arm support nuts, and remove rocker arm 
assembly 

When removing rocker arm shaft components, identify for 
reassembly into original position. 

6. Remove rocker arm h a f t  end snap rings and slide components 
from shaft. 

A -Snap Ring 
B -Shaft 
C - Rocker Arm Support 

D - Spasr  Spring 

INSPECTION A N D  REPAIR 

1. Inspect rocker arm shah for scratches, scores, or excessive 
wear at points of rocker arm contact. 

2. Check for wear on ends of rocker arms where they contact 
valve t ip caps. 

SME2760111~304 YM276and276D 
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Cylinder Head, Valves and Camshaft 20-05-5 

3. Be sure that all oil holes are open and clean (A), 

4. Check valve clearance adjusting screws and nuts for damage (6). 

5. Measuring O.D. of rocker arm shaft (Cl as shown. Replace 
rocker arm shaft if the measurement exceeds the following 
wear limit. 

Item N m  P u t  Wear Limit 

ShaftO.0.. . . . . .  13.9810 14.00mm . . . . . . .  13.90mm 
10.5504 to 0.5512 in.) 10.5472 in.) 

A -Oil  Holes 
B - Adjusing Screw 
C - RoCLer Arm Shdt 

6. Measuring I.D. of bushings in the rocker arm. Replace bushings 
if the measurement exceeds the following wear limit. 

Item New Part Wear Limit 

~urhtng 1.0.. . . . .  14.02 ro 14.03 mm . . . . . . .  14.10mm 
10.5520 to 0.5524 in.] 10.555 in.) 

Bushing-to-Shaft 
Clearance . . . . .  0.016 to 0.052 mm . . . . . . .  0.15 mm 

10.0006 to 0.002 in.) 10.006 in.) 

ASSEMBLY AND INSTALLATION 

1. Assemble parts on rocker arm shaft in reverse of sequence 
removed. 

2. Make sure rocker arm shaft end snap rings are firmly inserted 
into proover of shaft. 

3. Position rocker arm shah on head, insuring that spring pin 
and lubricating oil hole in rocker arm support line up. 

4. Tighten rocker arm support nuts to 54 Nm (5.6 kgm. 40 ft-lbsl. 

A - Lubricating oil hole 



20454 Cylinder Head. Valves and Camshaft 

VALVES, VAWE SPRINGS, 
AND WEAR CAPS 

REMOVAL 

1. Remove exhaust manifold with muffler. 

2. Remove intake manifold with air cleaner. 

3. Remove fan belt and radiator hoses. 

4. Remove cylinder head cover as previously described. 

5. Removeexcess fuel (fuel leak-off) and injection lines. 

6. Remove injection nozzles. 

7. Remove cylinder head lubricating oil line connecting screws. 

8. Remove three cylinder head assist bolts. 

9. Remove cylinder head bolts by following loosening sequence 
as shown. 

10. Use a valve spring compressor to remove valves from head. 

SMEZ760111.6304 YMZ76and 276D 
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Cylinder Head, Valves and Camshaft 2005-7 

- INSPECTION AND REPAIR 

Valve Springs 

1. Inspect valve springs for alignment, wear, and damage, 

2. Place the spring on a flat surface. and use a square (A) t o  
check if spring is cocked. I f  spring is out of square, measure 
tilt (0)  and compare to the following specifications. 

Item NBW Part Wear Limit 

SpringTilt . . . . . . . . . 0 . . . . . . . . . . . . . . . 1.40 mrn 10.055 in.) 

A -Square 
B -Spring Tilt 

3. Measure spring free length, and replace the spring i f  the 
measurement exceeds the following wear limit. 

4. Check valve spring tension on a spring tester. 

Item New Pan Wear Limir 

Spring Free . . . . . . . 40.0mm 11.57 ln 1 . . . . . 39.5 rnm 11.55in 1 

Valve Wear Caps 

1. Check valve wear cap. Replace valve wear caps if pined or 
worn. 



2005-8 Cylinder Head, Valves and Camshaft 

INSPECTION A N D  REPAIR (Continued) 

Cleaning Valves. Guides Seats 

Perform the following 'cleaning procedure before measuring or 

repairing valves, guides and seats. 

1. Hold each valve firmly against a wire wheel on a bench grinder. 

2. Make sure al l  carbon is removed from the valve face, head and 

stem. 

3. Polish the valve stems with steel wool or fine emery cloth to 

remove any scratch marks. 

4. Use a valve guide cleaning brush to clean valve guide before 
inspection or repair. 

5. Use an electric drill with wire cleaning brush t o  remove all 
carbon from valve seats. 

v Any carbon left on the stem wil l  affect alignment in  valve 
refacer i f  valves need t o  the refaces. 

A few drops of light oi l  or kerosene will help t o  fully clean 
the valve guides. - 

Valves 

1. Visually check valve face and stem for damage or wear. 

2. Inspect valves as shown in picture to determine if valves are 

out of round, bent or wapped. 

3. I f  necessary, grind valves to the following specifications. 

VALVE SPECIFICATIONS 

New Part Minimum Acceptable 

A - Ilntake) 32.0 mm 11.26 in.) - 
IExhaust) 26.0 mm (1.02 in.) - 

B - 0.75 mm (0.03 in.) . . . . . . . . . . . . 0.5 mm (0.02 in.) 

C-7.96to7.97rnm . . . . . . . . . . . . .  6.9rnm - 
(0.3133 to  0.3137 in.1 (0.271 in.) 

D - 45' - 

SME2760171U304 
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Cylinder Head, Valves and Camshaft 20-05-9 

- Valve Guides 

1. Measure valve guides and compare to the following specifi- 
cations. 

2. Replace the guide as shown in the following Cylinder head 
assembly section if wear exceeds the wear limit. 

Item New Part Wear Tolennca 

Guide 1.13. 
8.01 to 8.025 mm . . . . . . . .  8.08 mm 
10.3153 to 0.3159 in.) 10.318 in.) 

Guide-tostem clearance 

Valve Seats 

1. Measure valve seats with a vernier calipers and compare measure- 
ment taken to the following specifications. 

....... 
VALVE SEAT SPECIFICATIONS . C- 

.< 
Seat Wldth $ 

2. I f  the Valve seat width is  too wide grind the seat by the sequ- 
ence (A + B -t C ) .  

A -Grind w i e  a 4 9  grinder 
8 -Grind with a 1 9  grinder 
C -Grind with a 6 9  - 7 9  

grinder 

When the valve seat has been corrected with a seat grinder, 
insert an adjusting shim between the valve spring and 
cylinder head. 

Too Wide Seat width Specified seat width 

Before mr.enion Attsr mnenion 

1867002 
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20-05-10 Cylinder Head, Valves and Camshaft 

CHECKING VALVE HEIGHT .? 

Width repeated valve seating, the valves wil l  sink into the head. 
Use the following procedure to check valve height. I f  measure- 
ment taken exceeds specifications replace valves, cylinder head, 
or both. 

1. Install each valve in its guide. 

2. Check each valve with a micrometer and compare measurements 
taken with the following specification. 

VALVE HEIGHT SPECIFICATIONS 

New Part Wear Tolennm 

1.00 rnm (0.039 in.) . . . . . . . . . . . . . . . . . . . . 1.50 rnm (0.059 in.) 

SME2760111&7W YM276and 2760 
Kinornoto, Printed in Jam" 



Cylinder Head, Valves and Camshaft 20-05-1 1 

CYLINDER HEAD - INSPECTION 

Inspection for crack 

Check the combustion surface for crack by color check, and 
replace cylinder head i f  any crack is detected. 

Check ing  Head Distortion 

1 .  Thoroughly clean the cylinder head 

2. Use a straight edge for checking cylinder head flatness by 4 
placing it in the indicated positions. 

3. Measure gap with a feeler gauge. Compare measurement taken 
with the following specifications. 

CYLINDER HEAD DISTORTION 

New Part Mmimurn Distortion 

0.03 mm (0.0012 in.). . . . . . . . . . . . . . . . . . . . 0.1 mm (0.004 in.) 



2005-1 2 Cylinder Head, Valves and Camshaft 

CYLINDER HEAD (Continued) 

ASSEMBLY - 
Valve Stem G u i d e s  

Worn or loosen valve guides must be replaced with new guides 
by the following procedure. 

1. The valve guide is different for the intake valve and exhaust 
valve in that the inner face of the exhaust valve has a recess 
(Gas Cut). 

2. Make sure intake and exhaust guides are installed in their 
correct bores. 

A - E x h a u ~  Valve Guide 
B - Intake Valve Guide 
C - Re- (Gar Cut) 

3. Install guides with a press and press in until groove in O.D. of 
guide reaches cylinder head face. 

A - Valve Guide 
B - Groove 
C -Cylinder Head 
D - Installation Tool 

Valve Stem Seal 

The valve stem seal must always be replaced whenever it has been 
removed. 

Assembling Procedure 

1. Apply engine lubricating oil to valve stems and guides, and 
install valves in guides from which they were removed. 

2. Install valve springs and spring refainers. 

3. Compress valve springs and install retainer cotters. 

4. Strike the end of each valve three or four times with a soft 
mallet t o  insure proper positioning of the retainer cotters. 

SME2760/11-g?w YM276 and 276D 
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Cylinder Head. Valves and Camshaft 20-05-1 3 

- INSTALLATION 

1. Check cylinder head stud bolts for loosing. 

2. Confirm correct alignment of the coolant passaged for cylinder 
head and gasket, and install on cylinder block without sealant. 

A - Lubricating Oil 
B - F I ~ J ~ W I  s i e  
A - Lubricating Oil 
B - F I ~ J ~ W I  s i e  

3. Coat studs, cylinder head bolts and nuts with clean engine oil, 
and tighten in sequence in Fig. to 39 Nm (4.0 kgm) I29 i t - l b ) .  

4. Retighten head bolts and nuts in sequence in Fig. t o  78 Nm 
(8.0 kgml (58 ft-lbs) and finally tighten to 127 Nm (13 kgm) 
I94 ft-lbs). 

5. Tighten three cylinder head assist bolts to 29 Nm (3.0 kgm) 
(22 ft-lbs). 

6. lnstall wear caps on valves. 

7. Install push rods on valve tappets. Be careful for not falling 
them into cylinder block. 

8. Install rocker arm assembly on head. 

9. Tighten rocker arm support nuts t o  54 Nm (5.6 kgm) I40 
ft-lbs). 

10. Set valve clearance using procedure on page 20-05-14. 

11. Install rocker arm cover. 

SME 1800171-8304 YM276and 276D 
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2OJJ5-14 Cylinder Head, Valves and Camshaft 

CHECKING VALVE CLEARANCE 

Check and adjust the valve clearance after assembly and after 
every 300 hours of operation. Check the engine when cold as 
follows: 

1. Disconnect decompression linkage. 

2 .  Remove thermo-start reservoir support cap screws. 

3. Remove expansion tank bracket cap screws. 

4. Remwe cylinder head cover cap screws, and remove cylinder 
head cover. 

5. Crank engine until No. 1 cylinder is at TDC of its compression 
stroke. Both valves should be in the up position (rocker arms 

-FRONT OF ENGINE 
loose). 

0 0 0 6. Check the intake and exhaust valve clearances of the No. 1 
E I cylinder. No. 1 CYLINDER IS AT REAR OF ENGINE. 

Adjust to the following specifications. 

INTAKE AND EXHAUST VALVE CLEARANCE SPECIFICATIONS 

186701 8 0.2 mm 10.008 in.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-FRONT OF ENGINE 

E 
0 

I 0 I E 0 I 

1867020 

-FRONT OF ENGINE 

7. Turn the crankshaft clockwise 240' to align the TDC mark of - 
the No. 3 cvlinder. 

INTAKE AND EXHAUST VALVE CLEARANCE SPECIFICATIONS 

0.2 mm 10.008 in.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Check the valve clearance of the intake and exhaust valves of 
the No. 3 cylinder, and adjust to proper specification. 

9. Turn the crankshaft another 240" clockwise to align the TDC 
mark of the No. 2 cylinder. 

INTAKE AND EXHAUST VALVE CLEARANCE SPECIFICATIONS 

0.2 mm 10.008 in.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10. Check the valve clearance of the intake and exhaust valves of 
the No. 2 cylinder, and adjust t o  proper specification. 

When t~ghtening the lock nut (61. be sure not turning the 
adjuni.g screw MI.  Hold the screw with screw driver as 
shown in  figure. 

SME2760/11-8504 YM276and 276D 
Kinornoto, Pnnted in Japan 



Cylinder Head, Valves and Camshaft 20-05-1 5 

CAMSHAFT 

CHECKING CAMSHAFT GEAR BACKLASH 

1. Separate tractor front end from engine. 

2. Remove radiator fan and fan belt. 

3. Disconnect hourmeter drive cable from housing. 

4. Remove nut on crankshaft pully, and remove timing gear 
pulley. 

5. Remove injection pump chamber cover. 

6. Remove timino aear cover cao screws and remove timino aear - "  " - 
cover. 

7. Mount a dial gauge on cylinder block as shown. 

8. Rotate camshaft gear back and forth slightly, while making 
sure crankshaft gear does not move. Check backlash on indi- 
cator while moving gear, and compare to the following specifi- 
cations: 

CAMSHAFT GEAR BACKLASH SPECIFICATIONS 

Wear Toleranee 

0.30 mm 10.012 in.) 

9. I f  backlash exceeds wear tolerance, replace either or both 
gears. A step wear pattern on gear teeth indicates wear. 

CAMSHAFT REMOVAL 

1. Remove tractor front end and timing gear cover as previously 
indicated. 

2. Remove rocker arm cover as indicated on p. 20-054. 

3. Remove cylinder head by loosening sequence on p.20.05-6. 

4. Remove camshaft bearing retainer screw. ,--. 

SME2760111~304 YMZ76end 2 7 6 0  
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20-05-1 6 Cylinder Head. Valves and Camshaft 

CAMSHAFT REMOVAL (Continued) n 

5. Use Magnetic Holding Tool or i t s  equivalent to hold tappets 
away from camshaft lobes during removal. 

6. Carefully remove camshaft from cylinder block so that camshaft 
lobes do not drag in  bores. 

7. Loosen Nut (A) and remove injection pump drive cam (0) 
and camshaft gear (C). Nut (A) has left-hand threads. 

A - N u t  
B -Injection Pump Cam 
C -Drive Gear 
D - Camshatt 

8 .  Supporr camshaft bearings in a press 

9. Press camshaft from bearings. 

Prevent camshaft from striking floor when pressing camshaft 
from gear. 

INSPECTION 

Camshaft 

I. Measure bearing journals and bearing surface in  block and 
compare t o  the following specifications. 



Cylinder Head, Valves and Camshaft 20-05.17 

CAMSHAFT BEARING A N 0  JOURNAL 
SPECIFICATIONS 

Flywheel Side Journal 

New Pan Wear L imi t  

Journal 0.0. . . . . . . . .  29.939 to 29.960 mm . . . . . . .  29.84 mm 
11.179 to 1.180 in.) 11.175 in.) 

Bearing 1.0. . . . . . . . .  30.00 t o  30.021 mm . . . . . . . .  30.07 mm 
11.181 ro 1.182in.l 11.184 in.) 

Oil Clearance . . . . . . . .  0.04 to 0.08 mm . . . . . . . . . .  0.12 mm 
10.001 to 0.003 in.1 10.004 in.] 

Intermediate Journal (Between No. 1 & No. 2 Cyl.) 

Journal 0.0. . . . . . . . .  41.425 t o  41.450 mm . . . . . . .  41.28 mm 
11.631 ro 1.632 in.1 11.625 in.) 

Bearing 1.0. . . . . . . . .  41.500 to 41.525 mm . . . . . . .  41.58 mm 
11.634 to 1.635 in.1 11.637 in.) 

Oil Clearance 0.05 t00.lOmm . . . . . . . . . .  0.15mm 
10.002 to 0.004 in.) 10.W6 in.) 

Intermediate Journal (Between No. 2 & No. 3Cyl.I 

Journal 0.0. . . . . . . . .  42.425 to 42.450 mm . . . . . . .  42.28 mm 
11.670 to 1.671 in.) 11.665 in.) 

Bearing 1.0. . . . . . . . . .  42.500 to 42.525 mm . . . . . . .  42.58 mm 

11.673 to 1.674 in.) 11.676 in.) 

011 Clearance . . . . . . . .  0.05 to 0 10 mm . . . . . . . . .  0.15 mm - 10.002 to  0.004 in.) 10.006 in.) 

CAMSHAFT LOBE SPECIFICATIONS 

New Pan Wear Limi t  

Intake and exhzurt Valve IA l  . . . . . .  35.00 mm . . . . . . .  34.50mm 
11.378 in.1 11.358 in.) 

ln~ectian Pump 181 

Tappets 

1. Remove camshaft tappets from block. 

Tappet centers are out of alignment with the camshaft lobe 
centers. This causes the tappet t o  rotate, preventing uneven 
wear. 
Inspect the tappet wear surface for uneven wear, and replace 
if excressive. 

A - Offset 
B - Tappet 
C - Camshaft 

2. Measure tappets and tappet bore in block and compare measure- 
ments taken with the following specifications: 

VALVE TAPPET SPECIFICATIONS 

New Part Wear Tolerance 

O.0.of Tappet . . . . . .  9.98 to 9.99 mm . . . .  9.95mm 
10.393 to 0.394 in.) 10.392 in.) 

Oil Clearance . . . . . . .  0.01 to 0.04 mm . . . . . .  0.10 mm 

Intake and exhaust valve lobe Injection pump lobe 

0 

, 
1867010 



20-05-18 Cylinder Head, Valves and Camshaft 

CAMSHAFT (Continued) 

INSPECTION (Continued) 

Push Rods 
1. Lay the push rods on a flat surface. Use a feeler gauge to check 

for bent push rods. Compare measuremenr taken with the 

following specifications: 

PUSH ROD BEND SPECIFICATIONS 

Naw Part Maximum Acceptable 

0.03 mm (0.0012 in.) . . . . . . . . . . . . . . . . . 0.3 mm 10.012 in.) 

2. Inspect the push rod for wear on each end. Measure the push 

rod length and compare t o  the following specifications: 

PUSH ROD LENGTH SPECIFICATIONS 

New Part 

188.0 mm (7.401 in.) 

Minimum A-table 

: . . . . 187.5mm (7.382in.l 

ASSEMBLY 

1. Support camshaft in a press, and press or bearing with a lnstalla- 
tion Tool. Bearing should be pressed on until it bottoms on 
shoulder of camshaft. 

2. Make sure key is  in place before installing gear and injection 
A 

pump cam. 

3. Install camshaft gear and injection pump cam. 

4. When installing injection cam to  camshaft, make sure the 
mark "0" on the cam faces to front. Tighten nut. The nut 
has left-hand thread. 

.- The injection pump cam has a installing direction. If 
installed with a wrong direction, the engine cannot be 
started. 

INSTALLATION 

1. Hold tappets away from camshaft bore until camshaft is 
installed. 

2. Coat camshaft journals and bearing bores with clean engine 
oil. 

3. When installing camshaft, make sure lobes do not drag in bores. 

4. Align timing marks on camshaft gears and crarkshaft gears 
during installation (A). 

5. Install bearing retaining scrw (B). 

A - Timing M a r k  
B -Bearing Rnaining S c m  



CYLINDER BLOCK, LINERS, PISTONS,AND RODS 20.101 

DIAGNOSING MALFUNCTIONS 

, Scuffed or Scored Pistons . Insufficient lubrication 

Insufficient cooling . lmproper piston-liner clearance 

Preignition or postignition . Coolant leakage in crankcase . Misaligned or bent connecting rod 

Low oil level . lrnproper operation 

Incorrect connecting rod bearing clearance 

Carbon build up in ring groove . lmproper break-in 

Worn piston 

Contaminated oil . Distorted cylinder liner 

Worn or Broken Compression Rings . Insufficient lubrication 

lnsufficient cooling . lmproper ring installation . lmproper combustion 

lmproper timing 

.-, Abrasives in combustion chamber 

Clogged Oil Ring 

Improper oil . Excessive blow-by . Contaminated Oil . lmproper periodic service . LOW operating temperature 

Stuck Rings 

lmproper oil classification 

lmproper periodic service 

Poor operating conditions . Coolant leakage in  crankcase 

Cylinder Liner Wear and Distortion . Incorrectly installed compression rings . Insufficient lubrication . Uneven cooling around liner . lmproper piston-liner clearance . Liner bore damage 

Warped Cylinder Block 

lnarfficientcmling 

Broken Connecting Rod 
Loose connecting rod cap screws . Inadequate piston-liner clearance . Worn connecting rod bushing 

Distorted cylinder liner . Piston pin failure 

Piston Pin and Snap Ring Failure . Misaligned connecting rod 

Excessive crankshaft end play 

Mottled, Grayish or Pitted Compression Rings . Internal coolant leaks 

Dull Stain Finish and Fine Vertical Scratches on Rings 

Dirt and abrasive in air intake system 

SMEZ760171~304 
YM276and 276D 
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20-1 0-2 Cylinder Block, Liners, Pistons, and Rods 

CYLINDER BLOCK, LINERS, PISTONS,AND RODS 

1 - Liner 
2 -Cylinder Blodt 
3- Oil Pan Packing 
4 - Drain Plug 
5 -Oi l  Pan 
6 - Oil Pan Cap Screws 
7 - Piston Ring (Topl 
8 -PiRon Ring (2nd) 
9 -Oil  Control Ring 

10 -Piston Pin 
ll -Snap Ring 
12 -Pin Burhing 
13 -Connecting Rod 
14 - Rod Baaring Inserts 
15 - Connecting Rod Bolts 
16 -Cap 



Cylinder Block, Liners, Pistons, and Rods 20-103 

PISTONS 

REMOVAL 

It is not necessary to remove the engine to service pistons, rods 
and liners. If engine removal is desireable see Chapter 10, Section 
20. 

1. Remove cylinder head as described in Section 5 

2. Remove oil pan. 
It is  not necessary to remove the front drive propeller shaft 
to remove piston. 

3. Remove connecting rod bolts and rod caps. 

Keep bearing inserts with their respective rods and caps. 
Each rod and cap assembly have identify numbers on their 
side faces to the camshaft side of cylinder block. 

4. Gently tap piston and connecting rod out of cylinder top. 

INSPECTION AND REPAIR 

Piston Rings and Ring Grooves 

1. Examine piston rings for damage, wear, and scratched or scored 
conditions. 

2. Use tools from Ring Expander to remove piston rings. 

3. Measure clearance between piston ring and ring groove with 
a feeler gauge. I f  clearance exceeds the following wear limits 
replace ring. 

RING-GROOVE CLEARANCE WEAR LIMIT 

Top Ring . . . . . . . . . . . . . . . . . . . . . . . . . .  0.30mm 10.012 in.) 

Second Ring . . . . . . . . . . . . . . . . . . . . . . . .  0.25 mrn (0.010 in . )  

Oil Ring . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.25rnm (0.010in.l 

,--- 



20-104 Cylinder Block, Liners, Pistons, and Rods 

PISTONS (Continued) 

INSPECTION AND REPAIR (Continued) - 
Piston Head, Ring Grooves, and Piston Skirt 

1. Check pistons for scuffing, scoring. or sings of over-heating. 

2. Carefully examine piston head, ring grooves, and skin for sign 
of fatigue such as iine cracks in the head, or around piston 
pin bore. 

3. Measure piston diameter near bottom of skirt and perpendicular 
t o  piston pin direction (A). Compare measurement taken with 
the following specifications. 

PISTON DIAMETER SPECIFICATIONS 

New Put  W e s  Tolsnnca 

Piston Pins and Bushings 

A 
1. Measure piston pin O.D. and compare measurement taken with 

the following specifications. 

2. Measure piston pin bushing I.D. and compare measurement 
taken with the following specifications. 

PISTON PIN AND BUSHING SPECIFICATIONS 

N ~ W  Part Wear ToIwance 

Pin O.D. . . . . . . . . .  19.991 to 20.00 mm . . . . . . .  19.9Omrn 
(0.7870 to 0.7874 in.) (0.783 in.) 

Bushing I.D.. . . . . . .  20.025 to 20.038 mrn . . . . . .  20.10 mm 
10.788 to 0.789 in.) (0.791 in.) 

Pin-ta-Bushing 
Oil Clearance . . . . .  0.02 to 0.05 mm . . . . . . . . .  0.15 mm 

lO.0008 to 0.002 in.) (0.006 in.) 

3. Remove pin bushing using Removal and Installation Tool. 

SME276011i4304 YMZ76and 2760 
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Cylinder Block, Liners, Pistons, and Rods 20-10-5 

Connecting Rod Bearings 

R o d  bearings can be checked by measuring assembled I.D. of 
connecting rod bearings if rod is out of the engine, or with \.:. 

"Plastlgage" i f  rod is  connected t o  crankshaft. 

When rod is out of the engine: 

1. Thoroughly clean connecting rod bearings. 

2. Install connecting rod cap on rod with bearing in correct 
position. 

3. Tlghten rod bolts t o  22.5 to 27.4 Nm (2.3 t o  2.8 kgm) (16.6 3364436 
to 20.2 ft-lbs). 

4. Use an inside micrometer or cylinder gauge to measure inside 
diameter of bearing. 

5. Measure connecting rod journal O.D. on crankshaft at several 
points around journal. 

6. Subtract I.D. of rod bearings from O.D. of crankshaft journal 
to obtain oil clearance. 

7. Compare the measurements with the following specifications. 

ROD BEARING AND JOURNAL SPECIFICATIONS 

O.D. of Bearing 
. . . . . .  Journal . . . . . . . . . .  3995 to 3996 mm 39.92 mm 

11.573 to 1.574 in.) 11.572 in.) 

I.D. o f  Asernbled 
. . . . . .  Rod Bearing . . . . . . .  40.00 to 40.04 mm 40.10 mm 

11575 to 1.576 in.) (1.579 in.) 

Oil Clearance . . . . . . .  0.04 to 0.09 rnm . . . . . . . .  0.15 rnm 
10.002 to 0.004 in.) 10.006 in.) 

When rod is connected t o  crankshaft, 

1. Thoroughly clean inside surface of bearings and connecting 
rod journal of crankshaft. 

2. Insert a "Plastigauge" between connecting rod journal of @I130 
crankshaft and bearing in rod end. 

3. Tighten rod bolts t o  22.5 t o  27.4 Nm (2.3 to 2.8 kgm) (16.6 
to 20.2 ft-lbs). 

4. Loosen rod bolts and slowly remove cap and read the crushed 
width of plastigage on the packaging. 

5. Compare the measurement with the oil clearance specification. 

SMEZ760111.8304 YM276and 2760 
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20-10-6 Cylinder Block, Liners, Pistons, and Rods 

INSPECTION AND REPAIR (Continued) 

Piston Rings 

1. Push each piston ring (one at a time) into the cylinder using 
the piston head. Remove piston. 

2. Measure the ring gap with a feeler gauge and compare measure- 
ment taken with the following specifications. 

Push ring into liner approximately 150 mm (6 in.) before 
measuring gap. 

3. If there is excessive gap, replace rings. If gap i s  too small, 
fil l to meet specifications. 

A - Liner 
B - Pinon Head 
C - Piston Ring 
D -Ring Gap 

PISTON RING GAP SPECIFICATIONS 

New P a n  Wear Tolerance 

. . . . . . . .  . . . . . . . . .  TOP ~ i n g  0.25 to 0.45 mm 1.5mm 
(0.009 to 0.017 in.) 10.06 in.) 

. . . . . . .  . . . . . . . .  Second Ring 0.20 to 0.40 mm 1.5 rnm 
10.008 to 0.016 in.) 10.06 in.) 

. . . . . . . .  . . . . . . . . . .  Oil Ring 0.25 to0.45 mrn 1.5mm 
10.009 to 0.017 in.) 10.06 in.) 

ASSEMBLY AND INSTALLATION 

The method of piston pin fastering i s  a called a free floating type. 
The  in i s  free to turn in the bosses and in the rod. 

A - Oil Holes 

Before installing pin bushing, make sure oil holes in bushing and 
rod end are aligned (A). 

1. lnstall pin bushing using Removal and Installation Tool. 

2. Install one pin retaining snap ring in each piston. 

3. Coat piston pins with engine oil. 

4. Install piston connecting rod and piston pin. 

5. Install remainingsnap rings. 

v ~ a k e  sure connecting rod moves smoothly with piston. 

SME27601114304 YM276snd 
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Cylinder Block. Liners, Pistons. and Rods 20-10-7 

6. Each piston ring has a different shape. Make sure to install 
correctly. 

A - Fim Comrrrprrion Ring 
(Bsnsl F-1 Casnd with 
Chrome. 

B - Smad Compreaion Ring 

C - Oil Ring 

7. Manufacture's mark near the ring gap must face the top of 
piston when assembled. 

8. Install rings on piston using Ringe~pader .  

A - Expander 
8 -Pinon ring. 

9. Before installing pistons, make sure ring gaps are between piston 
pin direction (A) and piston thrust direction (81. 

A - P i o n  Head 
B - Piston Pin Direction 
C - Piston Thrust Direnion 
D -Top Ring 
E - Second Ring 
F -Oi l  Ring 

I:: 
E@ 



20-10-8 Cylinder Block, Liners, Pistons, and Rods 

10. Coat pistons, liners and inside of ring compressor with clean 
engine oil. Use ring compressor. 

11. Carefully place piston in ring compressor 

12. Carefully place ring compressor with piston and rod ovel 
liner. 

13. Position piston and rod so identification on rod faces toward 
flywheel side of engine. 

14. With piston centered in installing tool and rings staggered 
correctly, push piston into liner. 

15. Install connecting rod caps, and tighten to 44 to 49 Nrn (4.5 to 
5.0 kgml (29 to 36 ft-lbs) 

SME2760(714304 YM276and 276D 
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Cylinder Block, Liners, Pistons, and Rods 20-1 0-9 

CYLINDER LINERS 

REMOVAL, INSPECTION AND REPAIR 

1. Use a dial indicator t o  measure the height of liners before 
removal from block. 

LINER HEIGHT SPECIFICATION 

Liner Height . . . . . . . . . . . .  0.05 to 0.075 mm 10.002 to 0.003 in.) 

2. Measure cylinder liner inside diameter. Using Cylinder Bore 
Gange, and compare the reading taken with the following 
specifications. 

Measure the liner bore parallel and at right angle t o  piston 
pin at the both t op  and bottom of ring travel. 

CYLINDER LINER I.D. SPECIFICATIONS 

New Part Wear Tolerance 

84.00010 84.035 mm . . . . . . . . . . . . . . . .  84.18 rnm 
(3.307 t o  3.308 in.) 13.314 in.) 

3. Compare liner I.D. measurements t o  piston skirt measurements. 
See specifications below. 

LINER-TO-PISTON CLEARANCE 

NBW Part Wear Tolerance 

0.068to0.133rnrn . . . . . . . . . . . . . . . . .  0.28mm 
10.002 to 0.005 in.) 10.011 in.) 

When removing liners, identify for reassembly in to  original 
vbores of cylinder block. 

4. Remove cylinder liner by hands. This engine has "HAND 
PRESS FIT-DRY LINER". 

I t  is a flarge type liner, and can be removed and installed using 
no  special tool. 

SME27601113304 YM276and 276D 
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20.10-10 Cylinder Block, Liners, Pistons, and Rods 

+ Factory Installation 

- Service Parts Installation 

INSTALLATION 

1. Clean cylinder linders with solvent. 

2. Thoroughtly clean inside of bores for liners with solvent. 
Especially, be careful to clean liner flange seating area of 
cylinder block. 

3. Install cylinder liners into their original bores. 

4. Measure liner hights shown by which the sealing face of the 
cylinder liner protrudes over the cylinder block sealing face. 

Measure at several places around the circumference and compare 
measurements. See specifications on page 20-10-9. 

Each liner bore of cylinder block is  punched mark (A, B or CI 
on the camshaft side of cylinder block top sealing face according 
to i t s  range of finishing dimension. 

Cylinder liner is also marked (A, B or C )  on i t s  side face. 

CYLINDER LINER O.D. SPECIFICATIONS 

A - 88.00 to 88.01 mrn (3.4646 to 3.4650 in.) 
B - 87.98 to 87.99 mrn 13.4638 to 3.4642 in.) 
C - 87.99 to 88.00 mrn 13.4642 to 3.4646 in.) 

CYLINDER BLOCK BORE I.D. SPEClFlCATlONS 

A - 88.02 to 88.03 mrn 13.4654 to 3.4657 in.) 
B - 88.01 to 88.02 mm (3.4650 to 2.4654 in.) 
C - 88.00 to 88.01 13.4646 to 3.4650 in.) 

The liner must be installed into the bore has the same mark as it. 
That i s  the liner marked (A) must be installed into the bore marked 

(A). 

(A) i s  bigger than (B), and (C) is  smaller than (B). 

YANMAR supply only liner having (6) dimension as service parts. 

The liner (6 )  can be installed into both cylinder bores (A) and (C). 
But this i s  allowed t o  only for replacing worn liner with new one. 

INSPECTION AND REPAIR 

1. Clean block thoroughtly with clearing solvent. 

2. Make sure all passages and cleaned of sludge, rust, and grease. 

3. Make sure all coolant passages are cleaned of lime deposits and 
scale. 

4. Clean counter bore for liner flange. 

SMEZ7601718304 YM276 and 2760 
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CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL 20-15-1 

DIAGNOSING MALFUNCTIONS 

Scored Main Bearings (Diagnosis applies to Con- 
necting Rod Bearings, also - See Section 10, this 
Chapter) . Oil starvation . Contaminated oi l  

Engine parts failure . Excessive heat 

Poor periodic service 

Galled or "Wiped" Bearings . Fuel i n  lubricating o i l  (incomplete combustion) . Coolant i n  lubrication system . Insufficient bearing oi l  clearance . Parts no t  lubricated prior t o  engine operation . Wrong bearing size 

Uneven Wear Pattern . Misaligned or bent connecting rod 

Warped or bowed crankshaft . Distorted cylinder block 

Broken Main Bearing Caps 

Improper installation . Dirt  between bearing and crankshaft journal . Low oi l  pressure 

Oil pump failure 

Cracked, Chipped or Broken Bearings . Overspeeding 

Excessive idling 

Lugging 

Excissive oil clearance 

Improper installation 

SMEZ76011183M YM276and 276D 
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20-1 5-2 Crankshaft, Main Bearings, and Flywheel 

CRANKSHAFT, MAIN BEARINGS. AND FLYWHEEL 

1 - Pilot Buhing 
2 - FlywhaP! 
3 - Rear Main Bearing 

Housing 
4 - Rear Main Bearing 
5 - Rear OilSeal 
6 -Crankshaft 
7 - Front Main Bearing 
8 - Governor Weights 
9 -Thrust Bearing 

1 0  - Intermediate Main1 
Bearing Hourinp Halves 

11 -Plain Bearing 
12 -Sstsuews 
1 3  -Crankhaft  Gear 
14  - Governor Sleeve 
15  - Front Oil Seal 
16  -Pulley 

SME276Q1118304 YM276and 276D 
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Crankshaft. Main Bearings, and Flywheel 20-1 5-3 

CHEKING CRANKSHAFT END PLAY - Use the following procedure t o  check crankshaft end play before 
removing crankshaft. 

1. Place a dial gauge on crankshaft pulley. 

2. Pry between the pulley and timing gear cover to find end play. 

3. Compare reading taken to the following specifications. 

CRANKSHAFT END PLAY SPECIFICATIONS 

Maximum Acceptable 

0.33mm 10.013 in.] 

Use care not to distort the timing gear mver or pulley when 

p w w .  

BEFORE REMOVING 

To inspect and repair the followings, engine must be removed 
from the tractor. See "Engine Removal" on page 10-20-7. 
"Cylinder head Removal" on page 20-05-6 and "Piston Removal" 
on page 20-1 0-3. 

1. Crankshaft 

2. Intermediate main bearings 

3. Rear oil seal 

4. Rear main bearing 

5. Flywheel and Pilot bushing 

To inspect and repair the followings, engine do not have to be 
removed from the tractor. 

1. Front oil seal 

2. Front main bearing 

SME2760/1183W YM276and 276D 
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20-15-4 Crankshaft, Main Bearings, and Flywheel 

FLYWHEEL 

REMOVAL, INSPECTION AND REPAIR - 
1. Separate the engine from the clutch housing. 

2. Remove clutch assembly retaining cap screws and remove 
clutch assembly from flywheel. 

Before removing clutch assembly f rom the flywheel, mark 

m e  clutch assembly t o  be reinstalled at the original 

Dosition. 

3. Check flywheel for cracks or damage, particularly around 

clutch mounting (A) and flywheel mounting cap screw holes 

IB). 

A -Clutch Mounting Holes 
B - Flywheel Mounting Cap Screws 

4. Place a straight edge on the clutch disk friction surface, and use 

a feeler gauge t o  check for flatness. 

FRICTION SURFACE FLATNESS SPECIFICATIONS 

New Part 

0.07 rnm 10.003 in.) 

Maximum Warpaga 

0.20 mm (0.008 in.) 

5. Remove flywheel loosing cap screws IB) if necessary. 

SME2760/118304 YM276 and 276D 
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Crankshaft. Main Bearings, and Flywheel 20-1 5-5 

1. Examine flywheel ring gear for chipped or broken teeth 

2. Remove ring gear by placing the flywheel on a flat surface, and 
driving off ring gear with a punch. 

3. Install new ring gear by heating gear to 1 4 8 ' ~  (300 '~)  using 
either heated oil, oven heat, or flame heat. 

I f  flame heat is used, be sure gear i s  heated uniformly around 
c~rcumference. DO NOT OVERHEAT. SEE CAUSION. 
Overheating may also destroy original heat treatment of gear. 

4. Make sure the ring gear direction to the flywheel. The side 
grinded a t  the bottoms of teeth must be faced towards starter 
pinion gear. 

A Oil fumes or oil can ignite above 1 9 3 ' ~  (380'~).  Use 
a thermometer and do not exceed 1 8 2 " ~  (360°F). Do 

not allow a flame or heating element to be in  direct contact 
with the oil Heat the oil in a wellventilated area. Plan 
a safe handling procedure to avoid burns. 

5. Tap heated gear into place against flywheel shoulder. /-. 
C l u t c h  S h a f t  ( M a i n  Drive S h a f t )  P i l o t  Bush ing  

1. Measure 1.D. of clutch shaft bushing, and O.D. of clutch shaft. 

2. Compare measurements taken with the following specifications. 

PILOT BUSHING SPECIFICATIONS 

New Parts 

Bushing 1.D 

Clutch shaft O.D. . . . . . 

Bushing-to-shaft . . . . . . . . . . . . . . . . . . . 0.3 m m  
Clearance 10.012 in.) 

3. Remove bushing by using Pilot Busing puller. 

4. When installing pilot bushing, drive in until flush with clutch 
side of flywheel. 

Make sure tangs on bearings f i t  in recesses in bearing housing. 

SME2760111-8304 YMZ76and 2760 
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20-1 56 Crankshaft. Main Bearings, and Flywheel 

REAR OIL SEAL AND 
REAR MAIN BEARING - 

REMOVAL AND INSPECTION 

1. Separate the englne f rom clutch hous~ng. See page 10-20 3. 

2. Remove flywheel as explained on  page 20-15-4. 

.J 

,Ar 3. Remove rear main bearing housing f rom cylinder block. 
,- -'--a 

4. Use a pry bar t o  remove o i l  seal. 

5. Measure 1.D. of  rear main bearing at the four points shown. 

Compare measurements taken w i t h  the fol lowing specifications. 

REAR MAIN BEARING SPECIFICATIONS 

New Part Wear Limit 

65.OWto65.045rnm . . . . . . . . 65.10mm 

6. Remove bearing b y  using "Crank Shaft Main Bearing Removal 
and Installation Tool  Kit". 

A -Bearing 
B -Guide (Lam1 
C - Spamr 
D - Bolt 
E -Nut 
F -Metal Piece (A) 

7. T o  remove bearing, tighten nut .  

SME2760111-B304 YM276snd 276D 
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Crankshaft, Main Bearings, and Flywheel 20-157 

- ASSEMBLY 

Rear Main Bearing 

1. Clean the bores of housing before installing new bearing and 
seal. 

2. Apply oil to the outside of bearing, and place it on guide (6). 

A -Bearing E -Nut 
B -Guide ILargel F - Matal Piece IAl 
C -Spacer G -Metal Piece IBI 
0 - Bolt 

3. Place the guide with bearing on the housing bore, and assemble 
installation tool as shown. 

When ~nnalling bearing, make sure lubricating oil hole on 
bearing align to the oil hole of bearing housing. 
The oil hole location in bearing housing is  offset. Also 
make sure of the installing direction. The chamfered edge 
of bearing must face oil seal side. 

4. Tighten nut to install bearing 

5. After installing a new bearing, measure I.D.. and check for ,--. distortion. 1862024 

ASSEMBLY (Continued) 

Rear Oil Seal 

The crankshaft oil seals are spiral oil seals (Pumping sealer). A lip 
design in the seal prevents oil from leaking during crankshaft 
operation. 

DO NOT apply grease to the lip of seal. This would destroy seal 
pumping ability. 

1. Clean the oil seal seating area of bearing housing. 

A - Lip 
B - Lip End 

2. Be sure the installation direction of oil seal is  correct. The 
open side faces cylinder block side of housing. 

~ ~ ~ 2 7 6 0 i l J 8 3 0 4  YM276and 276D 
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20.1 58 Crankshaft. Main Bearins, and Flywheel 

3. Make sure the arrow on the oil seal shows same direction as - 
crankshaft rotation. 

A - Rotation Arrow 
B - Rotation Mark 
C -O i l  Seal Inside Diameter 
D -O i l  Seal Outside Diameter 
E -O i l  Seal Thickness 

4. Install seal into bearing housing by using an installation tool. 

SMEZ760111.8304 YMZ76and 2760 
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Crankshaft, Main Bearings, and Flywheel 20-1 5-9 

CRANKSHAFT AND, FRONT AND 
INTERMEDIATE MAIN BEARINGS 

To inspect and repair crankshaft, intermediate main bearings, ,-- 
must be removed engine from tractor. 

1. Remove engine (See page 10-20-7). 

2. Remove cylinder head and pistons (See page 20-05-6 and 
20-10-3). 

3. Remove flywheel [See page 20-15-4). 

REMOVAL 

1. Remove crankshaft pulley retaining nut. ieffi213 

2. Use a pullerto remove pulley. 

3. Remove timing gear cover. 

- 
4. Remove governor sleeve from crankshaft. 

5. Remove nut (A) and governor weight assembly ( 0 )  to remove 
crankshaft gear (C). 

6. Remove crankshaft gear (C). 

SME2760111-8304 YM276 and 276D 
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Crankshaft, Main Bearings, and Flywheel 

7. Invert cylinder block and remove the rear main bearing housing - 
and mounting flonge. 

8. Secure a chain hoist to crankshaft. 

9. Remove the two set bolts from intermediate main bearing 
housings. 

10. Carefully lift crankshait from block. 

10. Carefully pull crankshaft out of cylinder block. 

Be careful not to damage the outer surfaces of the inter- 
mediate main bearing bodies during crankshaft removal. 

11. Remove intermediate main bearing housing cap screws (C) and 
remove housing (A, 0 )  from crankshaft. 

A -Bearing housing 
8 -Bearing Housing 
C - Housing Cap Screws 

SME2760111.B304 YMZ76 and 2760 
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Oankshaft, Main Bearings, and Flywheel 20-15.1 1 

INSPECTION 

Intermediate Main Bearings 

1. Inspect intermediate, front and rear main bearings for excessive 
wear, scoring or damage. 

2. Measure the inside diameter of intermediate bearings in both 
the A-A and B-B directions, at the front and rear of bearing. 
Compare reading taken with the following specifications. 

INTERMEDIATE BEARING SPECIFICATIONS 

New Part Wear Limit 

1.0.. . . . . . . . . . . .  W.00 to 60.045 mm 6O.lOmm 
(2.362 to 2.364 in.) 12.366 in.) 

Intermediate Oil 
Clearance . . . . . . .  0.036 to 0.095 mm 0.15 mm 

10.0014 to 0.0037 in.) IO.W6 in.) 

3. Measure the width of rear intermediate bearing. Compare 
the measurement taken with the following specifications. 

REAR INTERMEDIATE BEARING 
SPECIFICATIONS 

New Part Wsar Limit 

Width . . . . . . . . . .  29.83to29.91 mm 29.80 mm 
11.1744 to 1.1776 in.1 11.1722 in.) 

4. Measure the inside diameter of front main bearing in  both the 
A-A and B-B directions. Compare the measurement taken 
with the following specifications. 

FRONT MAIN BEARING SPECIFICATIONS 

New Pan Wear Limit 

1.0.. . . . . . . . . . . .  60.OM)to 60.MSmm 60.10 mm 
12.362 to 2.364 in.) 12.366 in.) 

Intermediate Oil 
Clearance . . . . . . .  0.036 to 0.095 mm 0.1 5 mm 

10.0014 to 0.0037 in.) 10.006 in.) 

REAR MAIN BEARlNt3 SPECIFICATION 

Rear Main . . . . . . . .  65.000 to 65.045 mm 65.10mm 
Bearing I.D. 12.559 to 2.560 in.) 12.563 in.) 

Rear Oil . . . . . . . . .  0.036 to 0.095 mm 0.15 rnm 
Clearance 10.0014 to 0.0037 in.) 10.006 in.) 

5. I f  the measurement exceeds the wear limit, Replace the bearing 
by using a main bearing installation and removal tool. 

See page 20-1513 t o  install new bearing. 
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20-1 51 2 Crankshaft, Main Bearings, and Flywheel 

Crankshaft 

, , 
1. Check crankshaft for cracks or signs of load stress. 

2. Measure each main journal O.D. (A) - (A)  and Rod bearing 
journal O.D. (B) - IB) a t  points shown and compare measure- 

ment taken wi th the following rpecfications. Also, compare 

bearing I.D. with journal O.D. to  determine oil clearance. 

CRANKSHAFT ROD BEARING JOURNAL SPECIFICATIONS 

New Pan Wear Limit 

0.D.of hearing . . . . .  46.950to 46.964 mm . . . .  46.92 mm 
journal 11.&18 to 1.849 in.) (1.847 in.) 

I.O. of Assembled . . .  41.0~) to 47.042 mm . . . .  47.10 mm 
Rod Bearing 11.850 to 1.852 in.) 11.854 in.) -. 

Oil Clearance . . . . . .  0.036 to 0.092 mm . . . . . .  0.15 mm 

10.0014 to 0.0036 in.) 10.006 in.) 

3. Inspect crankshaft bent or warp by using dial gauge while 
rotating the crankshaft on V-blocks . 

CRANKSHAFT MAIN BEARING JOURNAL 
SPECIFICATIONS 

New Part Wear Limit 

Front 10.0.) . . . . . .  59.950 to 59.964 mm 59.92 rnm 

12.360 to 2.364 in.) 12.359 in.) 

Inter mediate 
lO.D.1 . . . . . . . . .  59.950 to 59.964 mm 59.92 rnm 

12.360 to 2.364 in.) 12.359 in.) 

Rear I0.D.) . . . . . . .  64.950 to 64.964 mm 54.92 mm 

12.5571 to 2.5576 in.) (2.556 in.) 

A - Front & lntarmadiata Main Bearing Journal - 
B -ConMKtion Lod Bearing Journal. 

C - Rear Bearing JwmJ 

SMEZ7601l/-BJ04 YMZ76and Z76D 
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Crankshaft, Main Bearings, and Flywheel 20-1 5-13 

- ASSEMBLY 

Front Main Bearing 

1. Clean the bore of cylinder block before installing new bearing. 

2. Apply oil the outside of bearing. and place it on guide (A). 

3. Insert the guide with bearing in the cylinder block bore from 
i t s  inside and assemble intallation tool as shown. 

4. When installing bearing, make sure lubricating oil hole t o  
bearing align to the oil hole o f  cylinder block. 

A -Bearing 
B -Guide (Small) 
C - spacer 
D - Bolt 
E -Nut 
F - Metal Piem (A) 
G -Metal  Piece (CJ 

5. Tighten nut to install bearing. 

6. After installing a new bearing, measure I.D. and check for 
distortion. 

Intermediate Main Bearings and Crankshaft - 

1. Coat intermediate bearings with engine oil and install in bearing 
housing halves. Make sure the bearing halves with a oil hole 
i s  installed in the upper bearing halves, and the oil hole of 
bearing align the oil hole of bearing housing. 

Make sure tangs on bearings f i t  in recesses in bearing housing. 

2. Assembly bearing housing with bearings on crankshaft with 
the following important instructions. 

A - "F" mark faces toward flywheel side of crankshaft 

8 - "Arrows"align each other. 

C -Bearing with thrust surface must be installed flywheel 
side journal of crankshaft (Between No. 1 and No. 2 
Cylinders). 

A - "F" Mark 
B -Align Arrow 
C - Thrw Bearing 
D -Plain Bearing 

SMEZ7601114304 YM276and 2760 
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20-1 5-1 4 Crankshaft, Main Bearings. and Flywheel 

3. Tighten intermediate main bearing housing cap screws t o  - 
44.1 to 49.0 Nm (4.5 t o  5.0 kgm) (32.5 t o  36.1 ft-lbs). 

4. After tightening, check if the bearing nousings rotate smoothly. 

FRONT OIL SEAL 

REMOVAL 

1. Remove timing gear cover (See page 20051  5). 

2. Remove cap screws (A) and governor linkage assembly ( 8 ) .  

3. Check oil seal for wear or deterioration. 

A - Cap Screws 
B -Governor Linkage q 

4. Use punch to remove oil seal from timing gear cover. 

Replace oil seal with new one i f  it was removed from the cover. 

ASSEMBLY 

The crankshaft oil seals are spiral oil seals (Pumping seals). A l ip 
design in the seal prevents oil from leaking during crankshaft 
operation. 

DO NOT apply grease t o  the lip of seal. This would 
eliminate real pumping ability. 

j . -  1. Clean the oil seal seating area of timing gear cover. 

2. Be sure the installation direction of oil seal is  correct. The 
open side faces cylinder block side of cover. 

3. Make sure an arrow on the oil seal shows same direction as 
crankshaft rotation. 

4. Install seal t o  timing gear cover by using a installation tool. 

Never tap oil seal directly. A 

See Rear Oil Seal assembly on page 20-154 for detail iilurtra- 
tions of spiral oi l  real. 

SME2760/1183D4 YM276and 276D 
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Crankshaft, Main Bearings, and Flywheel 20-1 5-1 5 

CRANKSHAFT INSTALLATION 
TO BLOCK 

Before installing crankshaft, clean each assembled component, 
and prepare all cap screws. 

1. Stand cylinder block upright, and lower crankshaft into block. 

2. Before completely installing. align set screw holes between 
intermediate main bearing housing and block. 

3. Lightly oil set screws. 

4. Complete lower crankshaft into position and install inter. 
mediate bearing housing set screws. Do not tighten yet. 

5. Tighten set screw in bearing housing nearest flywheel first 
(Thrust bearing housing) t o  73.5 Nm (7.5 kgm) (54.2 ft-lbs). 

6. Tighten the remaining set screw to 73.5 Nm (7.5 kgm) (54.2 
ft.lbs1. 

7. After tightening set screws, make sure the crankshaft rotates 
smoothly. 

8. When installing rear main bearing housing, make sure oil hole 
in bearing housing and oil hole in block are aligned. The bolt 
pattern in  bearing housing in not divided equally so that it 
prevents incorrect installation. 

9. Carefully place rear main bearing housing on block and tighten 
cap screws t o  24.5 t o  26.5 Nm (2.5 t o  2.7 kgml (18.5 to 19.5 
ft-lbs). 



20-1 5-1 6 Crankshaft, Main Bearings, and Flywheel 

10. Install mounting flange and tighten can screws to 45 to 60 Nm ' 

(4.5 to 6.0 kgm) (33 to 43 ft-lbs). 

11. Install flywheel and tighten cap screws to 64 Nm (7 kgm) 
(50 it-lbs). Do not damage pilot bushing when tightening cap 
screws. 

12. Install key in groove in crankshaft beiore installing crankshaft 
gear. 

13.Align key groove in gear with key on crankshaft. 

14. Install governor weight assembly on the gear. 

15. Use special deep socket to tighten and drive crankshaft gear 
onto crankshaft. Tighten on gear until it is tight against 

shoulder on crankshaft to 69 to  73 Nm (7.0 to 7.5 kgm) (51 to 
54 ft-lbs). 

SME27601114304 YM276and 2765 
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LUBRICATION SYSTEM 20-20-1 

DIAGNOSING MALFUNCTIONS - Low Oil Level 

Low o i l  level . Excessive o i l  temperature . Incorrect oi l  . Oil pressure regulating valve failure 

Excessive main bearing clearance . Clogged suction tube screen . Excessive clearance between oi l  pump rotors and 
pump body 

High Oil Pressure . Improper o i l  type . Clogged oi l  lines 

Oil pressure regulating valve failure 

Oil Sludge and Dilution 

Improper operation and servicing . Coolant leakage into lubrication system . Incomplete combusion 

Excessive oi l  temperature 



20-20-2 Lubrication System 

LUBRICATION SYSTEM 

1 -Sunion Tube 
2 - Filter 
3 -Valve Body 
4 - Ball (Valusl 
5 -Spring 
6 -Shim 
7 -Spring Retainer 
8 - PrerrureSsnding Unit 
9 - Pump Drive Gear 

10 -Pump Body 
11 - lnnsr Romr 
12 -Outer Rotor 
13 - Pading 

2 14 - Lube. Oil Line 



Lubrication System 20-20-3 

CHECKING OIL PUMP GEAR 
BACKLASH 

1. Remove timing gear cover as instructed on Page 20-05-15. 

2. Install a dial indicator on block as shown. 

3. More oil pump gear back and forth and observe reading. While 
moving oil pump gear make sure crankshaft gear does not move. 
Compare reading taken with the following specifications: 

OIL PUMPCRANKSHAFT GEAR BACKLASH 
SPECIFICATIONS 

New Part Wear Tolerance 

4. I f  wear exceeds wear tolerance, replace oil pump gear. 

5. When replacing gear. pump assembly must be replaced. Because 
the gear i s  prossed on the pump shaft. 

LUBE OIL SUCTION TUBE AND 
SCREEN 

INSPECTION AND REMOVAL 

1. Inspect suction screen for clogged condition. 

2. Loosen locknut and remove suction tube. 

A -Suction Tube 
B - Oil Pralsage 
C - Lock Nut 

INSTALLATION 

1. Clean thread of tube and cylinder block with solvent. 

2. Coat threads of tube with lock tite. 

3. Screw tube in 8 t o  10 rnm (0.3 t o  0.4 in.) or 6 to 7-112 turns. 

4. Make sure threads on tube do not enter drilled oil passage 10). 

5. Tighten lock nut (C). 

SME2760(116304 YM276and 2760 
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20-204 Lubrication System 

OIL PRESSURE REGULATING 
VALVE 

REMOVAL, DISASSEMBLY AND INSPECTION 

1. Remove oil filter. 

2. Remove oil pressure regulating valve body. 

Remove spring retainer from valve body. 

Remove shim(s), spring and check ball from valve body. 

Add shim(s) to increase oil pressure and subtract shims t o  
decrease oil pressure. Addition of one shim increases oil pres- 

sure 17 Kpa (0.18 kg/cm2) (2.6 psi). 

I I INSTALLATION 

1. Install ball ID)  spring (C). shim(s) Is), and spring retainer (A) 
in  valve body (El. 

2. Install valve body in timing gear cover and screw completely 
in  by hand. 

3. Install locking nut (F) on valve body 

4. Install oil filter 

A -Spring Retainer 
B -Shim(rl 
C -Spring 
D - Ball 
E - Valve Body 
F - Lock Nuc 



Lubrication System 20-20-5 

OIL PUMP 

- REMOVAL 

1. Remove timing gear cover as instructed on P. 20-05-1 5. 

2. Remove the three cap screws securing pump body to  block and 
remove pump. 

INSPECTION 

1. Place a straightedge across machined surface on pump body. 

2. Use a feeler gauge to  check recess of pump rotors in pump 
body. Compare measurement taken with the following specifi- 
cations. 

PUMP ROTOR RECESS SPECIFICATIONS 

New Part Wear Tolerance 

0.1 5 mrn (0.006 in.) 

3. Use a feeler gauge to  check clearances between outer rotor and 
pump body. Compare measurement taken with the following 
specifications. 

OUTER ROTOR-TOPUMP BODY CLEARANCE 

New Pan 

0.10 to 0.16 mm 
(0.004 to 0.006 in.) 

Wear Tolerance 

0.25 mm (0.01 in.) 

4. Check inner rotor-to-outer rotor clearance between a high point 
on inner rotor, and high point on outer rotor. Compare meas- 
urement taken with the following specifications. 

INNER ROTOR-TOOUTER ROTOR SPECIFICATIONS 

New Part 

0.10 to  0.16 mm 
(0.004 t o  0.006 in.) ,--. 

Wear Tolerance 

0.25 mrn (0.01 in.) 

I f  measurement exceeds wear tolerance, replace pump. 



20-206 Lubrication System 

OIL PUMP (Continued) 

ASSEMBLY AND INSTALLATION 

1 .  lnstall inner rotor-shaft assembly (C) pump body (E). 

2. lnstall outer rotor (81 in pump body. 

3. Install key in inner rotor-shaft assembly. 

4. lnstall cap screws in pump body. 

5. Install gear on shaft. 

A -Packing 
6 - Outet Rotor 
C -Inner RomrShaft assembly 
n - P;" - .... 
E - Pump Body 
F -Gear 

6. lnstall packing (A) on pump body. 

7. Install pump so spring pin (8) enters hole in block. 

8. Tighten cap screws to 8 to 12 Nm (0.8 to 1.2 kgml (6 to 8 
tt-lbsl. 



COOLING SYSTEM 20-25-1 

DIAGNOSING MALFUNCTIONS 

Engine Overheats 

Loose fan belt 

Dirty radiator or grille screen 

LOW coolant level . Low oi l  level . Improper operation 

Defective head gasket . Incorrect timing . Faulty thermostat . Faulty radiator cap 

Faulty water pump . Corroded coolant passages 

Low Coolant Level 

. Improper maintenance 

Improper operation 

Damaged radiator 

Water pump seal leakage 

Leakage 

Faulty radiator cap 
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20-252 Cooling System 

COOLING SYSTEM 
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Cooling System 20-25-3 

TESTING COOLING SYSTEM 

CHECKING COOLING SYSTEM 

1. Tilt hood forward. 

2. Visually check the radiator for leaks or damage 

3. Remove radiator cap. 

4. Attach Pressure Pump t o  filler neck 

5. Use pump to apply 147 Kpa (1.50 kgkm2) (21 psi) compressed 
air t o  system. 

6. Check radiator, hoses, water pump and engine for leaks. 

CHECKING RADIATOR CAP 

1. Remove cap and attach t o  Pressure Pump. 

2. When pressurized, cap should maintain 73 to 103 Kpa (0.74 
t o  1.05 kglcm' ) (11 to 15 psi). 

CHECKING BELT TENSION 

Check tension of fan belt and adjust i f  necessary, Fan belt should 
deflect 10 to 15 mm (318 t o  518 inch) when 98N (10 kg) (22 
Ibs.) force i s  applied. 

WATER PUMP 

REMOVAL AND DISASSEMBLY 

1. Drain cooling system. 

2. Remove fan belt.and water pump hoses from water pump. 

3. Remove water pump-to.thermostat housing cap screws and 
remove water pump. 

4. Use a press t o  push bearing shaft from fan hub. 

5. Remove bearing retainer snap ring from water pump housing. - 6. Support water pump in a press as shown. Press bearing from 
impeller and water pump housing. 

YM276and 2760 
1863409 
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Lubrication System 20-25-4 

WATER PUMP (Continued) 
ASSEMBLY AND INSTALLATION 

A - Hub 
B -Shaft 
C -Bearings 
D -Housing 
E -Seal 
F - ImpBIIer 

1. Inspect seal (A) and ceramic insert in impeller (13) for wear 

2. If  seal was removed. use hydraulic press t o  reinstall. 

3. Installing bearing . 

SME2760111.8304 YM276and 2760 
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Cooling System 20-25-5 

- 4. Use a tube to press in water pump bearing. Press in bearing 
until bearing is flush with end of housing. 

5. Support water pump in a press as shown. Press in impeller until 
impeller flushes with end of bearing shaft. 

6. Press on hub until hub is flush with end of bearing shaft. 

SME276011J8304 YM276and 2760 
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Cooling System 

THERMOSTAT 

1. Visually check area around thermostat housing for leaks. 

2. Remove radiator hose from thermostat cover. 

3. Remove thermostat cover. 

4. Remove thermostat, 

5. Check thermostat in a thermostat tester. Thermostat should 

open at 69.5 to 72.5% (157 to 163 '~) .  

6. Check temperature sender in thermostat tester with circuit 
tenter. Current should flow at 1 1 0 ~ ~  1230°F). 



FUEL AND AIR REPAIR 30 
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SPECIFICATIONS AND SPECIAL TOOLS 30-00-1 

SPECIFICATIONS 

l i r  lntake System 

ITEM 

lntake Manifold 

Intake manifold-tocvlinder head screws . . . . . . . . . . . . . . . . . . . . .  

SPECIFICATIONS 

25 Nm (2.5 kgm) (18 ft-lbs) 

Diesel Fuel System 

ITEM SPECIFICATIONS 

Fuel Tank 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Capacity 32 9 (8.4 US gallons) 

Fuel Injection Pump 

Timing to engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21' * 2' before TDC 

Fuel Injection Nozzles 

Model YDN 
Noule Opening Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.68 Mpa (160 kg/cm2 ) (2275 psi) 

Nozzle Retaining nut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 to 98 Nm (9 - 10 kgml (65 - 72 ft-lbs) 

Upper Holder nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 - 80 Nm (7 - 8 kgm) (51 - 58 ft-lbs) 

Fuel Delivery Valve Holders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 Nm (4.5 kgm) (33 ft-lbsl 

Governor - Limiter Spring Dimension Adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.8 + 0.1 mm 10.031 + 0.004 in.) 

NEW PARTS SPECIFICATIONS WEAR LIMIT 

Limiter Spring Free Lenth 

. . . .  Spring Compression 

. . . . . . . . . . . . . . . . . .  18.0 mm (0.7087 in.) 19.6-mm (0.7717 in.) 

. . . . . . . . . . . . . . . . . . . . .  160gat17.9mm 110gat19.85mm 

(0.352 lbs at 0.7047 in.) (0.242 lbs at 0.7815 in.) 



30002 Specifications and Special Tools 

SPECIAL TOOLS 

Nozzle Tester D-50 

Checking nozzle opening pressure. 

Nozzle Cleaning Kit 

Injection Pump Adjusting Adapter TOL-92060000 

Measuring Pumps plunger top clearance with a dial gauge. 



AIR INTAKE SYSTEM 30-05-1 

Lack of Power 

DIAGNOSING MALFUNCTIONS 

Clogged air cleaner 
Broken Air cleaner filter or system leakage near liner and 
piston rings. 

Black Exhaust Smoke 

. Clogged air cleaner 

Dust deposit in air cleaner 

Dust is sucked through broken packings 
Overload precleaner 

SME276011187W YM276 and 276D 
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AIR INTAKE SYSTEM 
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Air Intake System 30-05-3 

Removal of air cleaner system assembly i s  not normally 
requied unless necessary t o  gain access to an adjacent m m p  
nents, or t o  make a repair on the air cleaner canister. 

PRE CLEANER 

REMOVAL 

1. Loosen pipe clamp (A)  and pull out precleaner assembly. 

2. Remove wing nut (0) t o  disassemble precleaner bowl. 

INSPECTION AND SERVICE 

1. Inspect seal washer IA) and rubber seals (01 for cracks or 
deterioration. Replace i f  required. 

2. Dump any chafs or dust collected in a bowl. 

3. Clean all pre cleaner components. CI e 

INSTALLATION 

1 .  Install pre cleaner base on air cleaner intake pipe. 

2. Tighten pipe clamp nut. 

3. Assemble pre cleaner bowl, and tighten wing nut. Make sure 
the seal washer i s  correctlv installed. 



30-05-4 Air Intake System 

AIR CLEANER 

REMOVAL 

1. Remove pre cleaner. 

2. Remove air cleaner mounting cap screw (AJ. 

3. Remove air cleaner assembly. 

INSPECTION AND SERVICE 

1. Disassemble air cleaner assembly. Remove dust cup (A), dust 
collector ( 8 )  and element (C). 

2. Carefully inspect air cleaner canister (Dl for cracks and holes 
which would permit dust t o  enter. 

Repair as required. 

3. Service filter element whenever a overhaul or tune-up i s  t o  be 
performed on the engine. See tractor operation manual for 
element service instructions. 

A -Dun cup 
B - Dwl Collscmr 
C - Elemsnt 
D - Canismr 

INSTALLATION 

1. Mount air cleaner canister on tractor. 

2. Install element into the canister, and tighten wing nut. 

3. Install dust collector and cup on air cleaner canistor. Recheck 
element sealing area before installing. 

4. Install Pre cleaner. 

SME2760111a?W YM276md Z76D 
Kinornoto, Printed in Japan 



Air Intake System 3005-5 

THERMOSTART SYSTEM 

REMOVAL 

1. Disconnect battery ground cable. 

2. Disconnect wire at the thermostarf plug (A) .  

3. Remove fuel hose clamp. (0). 

4. Remove thermostart plug. (C), 

A -Wiring Lead 
B - nos Clamp 
C - Thsrmortan Plug 
D - Fuel Cup 

INSPECTION 

Inspect the thermostart plug, fuel reservoir, and hoses for evidence 
of flaws, cracks, or other deficiencies which would cause the 
system to  not work properly. 

Check thermostan plug bad d e c k  value for leak. Too much 
carbon deposit or wet on the plug head mean fuel leaks from valve. 
Replace it. 

If a visual inspection does not reveal the cause for the thermostart 
plug not working, the plug should be tested for ball check valve 
operation and heater coilligniter continuity. - Check Valve Test 

Perform the check valve test to make sure that the ball check 
valve works correctly. 

Use the following procedure: 

1. Connect shop air supply (A) t o  inlet line (B) and to thermostart 

plug (C). Regulate pressure t o  137 Kpa (1.4 kg/cm2) (20 psi). 

Use any suitable line as a means t o  mnnect air hore t o  the 
thermostart plug. A piece of m p p r  tubing bent in the 
shape shown in Fig. works well. 

2. Immerse the thermostan plug in a container of diesel fuel 
(D) for 10 seconds. 

3. Watch for air bubbles coming out from body of plug as a result 
of the ball check valve unseating. I f  bubbles appear, replace 
the thermostart plug. 

A - Shop Air Supply 
0 - Inlet Line 
C - TherrnoStsrt Plug 
D - Contaimr 

INSTALLATION 

Install thermostan plug in the intake manifold. Connect wiring 
lead to therminal. and connect supply hose to plug. 

SMEZ76011183W YM276 and 276D 
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INTAKE MANIFOLD 

REMOVAL 

1. Thoroughly clean area around intake manifold (A) before 
removing parts. 

2. Remove air cleaner, thermostart fuel supply hose IB), and 
wiring lead (Cl. 

3. Remove fuel injection lines ID). 

4. Remove two nuts (El which secure manifold t o  cylinder head, 
and carefully remove manifold. 

C -Wiring Lead 
D - Injestion Piper 
E - S N d N " E  
F - Can Screws 

REPAIR 

Inspect the intake manifold t o  see that it i s  not cracked, or have 
any other defects which would permit unfiltered air to enter the 
combustion chamber. 

Repace the intake manifold, should it be defective. 

INSTALLATION 

I f  gasket is not in  good condition, remove all the old gasket 
material from cylinder head and intake manifold, and replace 
with a new one. 

1. Install manifold using a new gasket. Tighten stud nuts t o  
25 Nm (2.5 kgm) (18ft-lbs). 

2. Install fuel injection lines. 

3. Connect thermostart hose and wiring lead. 

4. Bleed the fuel system (Section 10, Chapter 230), 

5. Start engine and check operation. 



FUEL SYSTEM 30-10-1 

DIAGNOSING MALFANCTIONS 

Engine Will Not Start 

Air in fuel pump . Air in fuel lines 
Clogged filter . Sticking plunger or delivery valve 
Injection pump roller guide stuck 
Excessive wear on injection lobes 
High pressure fuel line connector loose 

Nozzle valve stuck 
Improper nozzle spray pattern 

Lack of Power 

. lnjection pump out of adjustment 
Faulty injection nozzle 
Faulty injection timing 
Low fuel injection rate . Faulty injection pressure 
Clogged fuel system line 
Clogged air filter element 
Air in fuel . Water in fuel 
Clogged fuel filter 

,--. 
Engine Runs Irregularly or Misses 

Air in fuel (injection pump and lines) 
lnjection pump contains air 
Defective nozzle 
Faulty injection pump 

Engine Stalls Frequently 

Clogged fuel line 
Clogged fuel filter . Air in fuel 
Clogged fuel tank air vent 

Excessive Fuel Consumption 

. Improper injection pump timing . Excessive fuel deliverv 

Engine Knocks 

. lmproper injection pump timing 

Black Exhaust Smoke 

. Improper injection timing . Excessive injection rate 
Faulty nozzle spray 

White Exhaust Smoke 

. lmproper injection timing 

Engine Overheats 

. Excess fuel delivery 
lmproper injection timing 



30-102 Fuel System 

DIESEL FUEL SYSTEM 

A - Fuel Tank 
B - Fuel Filter 
C - Fuel Ini.etion Pump 
D - Fuel Injection P i p  
E - hjsetion Nouls 
F --Ex- Fuel Line 
G - ThmnoMrt Fuel Cup 
H - TharrnOmrt Plus 
I - Fuel R m m  Line 

SME230171-83M YMZ76 and 276D 
 ina am om Printed in Japan 



Fuel System 30-10-3 

FUEL TANK 

REMOVAL 

Use the following procedure t o  remove the fuel tank. 

1. Disconnect the fuel tank-to-fuel filter line (rubber hose) at 
the fuel filter. Drain the fuel tank. Capacity is 32P (8.4 U.S 
gal.). 

2. Disconnect the battery ground cable 

3. Remove the steering wheel. 

4. Remove cowl and instrument panel. 

a) Remove panel (A). 

b )  Disconnect wiring harness leads from all electrical compo- 
nents (switches, lights, etc.). 

C) Disconnect tachometer drive cable from tachometer (6 )  
or engine and decompression device control cable (C), at 
engine end. 

d )  Remove instrument panel and panel box ID) from tractor. 

e l  Disconnect the fuel return hose (A) from tank (B) 

f ) Disconnect and remove tank mounting straps (C). 

A - Fvel Return Hose 
B - Fuel Tank 
C - Straor 

5. Remove fuel tank. 



30-10.4 Fuel System 

FUEL TANK (Continued) 

CLEANING AND INSPECTION 

Cleaning 

Before beginning service work on the fuel tank, remove the fuel 
gauge from tank. This will prevent damage to unit and also provide 
a hole for cleaning. 

Flush the tank for 15 minutes with water. Run in at the bottom 
and allow it to overflow at the top. 

lnopecting For Leaks 

Use one of these two methods to test the tank for leaks: 

1. Wet Method 
Plug or cap tank fuel outlet and fuel return. Dry entire outer 
surface of tank thoroughly with compressor air and a clean, 
dry rag. Place tank so that all surfaces may be easily seen such 
as setting i t  on top of blocks. Then fill tank with water. Insert 
end of air hose in filler neck and apply approximately 20 Kpa 
10.2 kg/cmz) 13 psi) air pressure against water. Examine tank 
surfaces for moist spots where water may have been forced 
through. 

2. Air Pressure Method 
Plug or cap filler neck, and fuel outlet holes. Attach an air 
hose to the fuel return hole. Submerge tank in clean water 
and apply approximately 20 Kpa (0.2 kg/cm2 I (3 psi) air 
pressure. Look for air bubbles in water coming from a source 
of leak. 

REPAIR 

The fuel tank is not repairable. If tank leaks, replace with a new 
one. 

INSTALLATION 

Make sure that the fuel tank is thoroughly clean and dry inside 
before installing on tractor. 

1. Position fuel tank on (A) and locate the rear pads under end 
of both mounting straps ( 0 ) .  Tighten mounting strap screws. 

2. Reverse the removal procedures given on the preceeding page. 

3. Install steering wheel, and tighten nut to 44 to 59 Nm 14.5 to 
6.0 kgm) (33 to 43 ft-lbsl, being careful not to over righten nut. 

4. Fill fuel tank with the correct grade of clean diesel fuel. 

5. Bleed the fuel system 

A - Fuel Tank Bracket 
B -strap 
C - Fuel Tank 
0 - Heat Baffle Plats 
E -Packing 
F - Fuel GaugsICap 

SME2760171aJ04 
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Fuel System 30-10-5 

FUEL FILTER 

GENERAL INFORMATION 
A fuel filter is used t o  prevent d i m  fuel from reaching the injec- 
tion pump and injection nozzles. 

The filter element will require occasional replacement to maintain 
an adequate flow of fuel t o  the injection pump. The frequency 
of this service will vary according t o  the cleanliness of available 
fuel and the care used in storage. 

A - Inlet House 
B - Outlet Hose 
C -Air  Vent Ssr- 
D - Filler Elemnt 
E - Shut-Off Laver 
F - Amshing S- 

REMOVAL 
1. Disconnect inlet hose (A) and plug the disconnected end to 

prevent the loss o f  fuel. 

2. Disconnect the outlet hose (B) at filter. 

3. Remove the filter housing attaching screw (F). 

It may be necessary at some time t o  repair the filter housing 
because o f  fuel leakage from around the shut-off level or bleed 
screws. 

A INSTALLATION 
To install the filter assembly, reverse the removal steps given above. 

Refer to page 230-10-6 for instructions on how to bleed air from 
the fuel system. 

A - Valve Handle 
B - O-ring 
C - VaCe Spring 
D - Valve 
E - Bleed Screws 
F - W a h e n  
G - Filter Housing 
H -O-ring Seal 
I - Filter Element 
J -Spring 
K -Sediment Bowl 
L - N u t  

REPLACEING FILTER ELEMENT 
Before replacing the filter element, shut-off the fuel supply to the 
filter by turning the fuel shut-off lever straight up; then, do the 
following: 

1. Unscrew large nut (L) which retains the sediment bowl from 
filter housing. 

2. Remove nut and sediment bowl (K) from filter housing 

3. Remove filter element ( I  I, and install a new element in i t s  
place. 



30-1 0-6 Fuel System 

4. Thoroushl~ clean sediment bowl. Be sure that O-ring seal . . 

(A) is in good condition and install on sediment bowl. Also, ,-. 
be sure spring (C1 is  position in bowl. 

5. Install sediment bowl, being careful not t o  over-tighten nut. 

6. Turn on fuel supply. 

7. Open both air vent screws (E) on filter and vent screw on injec- 
tion pump to bleed air from fuel. Tighten screws when fuel 
flows free of bubbles. 

A - O-ring Sut 
B - F i l m  Element 
C -S.dinunt Bowl 
D - Retaining Nut 
E -Vent S c m  

FUEL INJECTION PUMP 

REMOVAL 

Clean the injection pump, pipes, and area around the pump with 
cleaning solvent or a steam cleaner. 

Never steam dean or pour cold water on an injection pump v .  whlle the pump i s  running or while it is warm. To do lo 
may cause seizure of pump parts. 

Use the following method to  remove the fuel injection pump. 
A 

1. Close the fuel shut-off valve at fuel filter. 

2. Remove attaching screw from fuel inlet banjo fitting (A). 

3. Disconnect the speed control rod and swivel (BI from pump 
regulator handle ICL 

4. Disconnect and remove the fuel pipes. Be sure to plug or cap 
both ends of each pipe to keep contaminants out. 

5. Remove cover plate (D) from timing gear cover. 

A - Banio Fitting 
B -Control Rod 
C -Regulator Handle 
D - Cwer Plate 

6. Move 2nd governor lever (A) and pump control rack (Cl 
forward to clear opening (6) in timing gear cover as pump is 
removed. 

7. Remove the injection pump-to-timing gear cover nuts. Be 
careful not to damage shims as pump is separated from timing 
gear cover. 

After pump flange is free from dowels, make sure pump control 
rack to clear openingin timing gear cover. 

8. Note nimber and thickness of shims under mounting flange 
of pump to  facilitate pump installation. 

A T  2nd Gwer- Lever 
B - Opening 
C - Pump Control Radc 

SME2760111~04 YMZ76snd 2760 
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FUEL INJECTION PUMP (Continued) - INSTALLATION 

1. Coat shims with silicon gasket. 

2. Place the same number and thickness of shims on pump mount- 
ing flange as when removed. Shims should be clean and not 
deformed. 

3. Install injection pump using new sealing washers under mount- 
ing nus. 

4. Make sure pump control rack pin (A) i s  placed in the yoke of 
2nd governor lever (0) .  

5. Tighten nuts to 20 to 29 Nm (2 t o  3 kgm) (15 to 22 h-lbs) (C). 

6. Install cover plates. 

7. Install fuel injection pipes and connect fuel inlet hose to pump. 

8. Connect speed control rod t o  pump regulator lever 

9. Open fuel shut.off valve on filter 

10. Open both bleed screws on filter housing and one bleed screw 
on pump. When fuel flows without air, close bleed screws. 

A - Control Rack Pin 
B - 2nd Governor Laver 
C-Nut  

PUMP TIMING ADJUSTMENT 

1. Disconnect No. 1 fuel injection pipe.lA1. 

Remove that No. 1 cylinder or injection pump plunger i s  the 
one closest t o  the engine flywheel. 

2. Place throttle lever at maximum speed position and fuel shu- 
off valve should be opened. 

3. Assemble a 27 rnni (or 1-1/16 in.) socket and a ratchet handle 
together and place socket on crankshaft pulley nut. 
Ratchet handle should be long enough to come out between 
radiator and engine as shown. 

4. Pull out the engine decompression lever on dash. 

5. Rotate engine in normal clockwise rotation (as viewed from 
front o f  tractor) until No. 1 piston is  coming up on the 
compression stroke. 

6. Wipe out leak fuel in the delivery by clean rag. 

7. Rotate engine untile fuel comes up in the delivery valve of No. 1 
cylinder. 
Stop rotation of engine as soon as coming up fuel from the 
deliver/ valve. 

S M E Z 7 6 0 I I J ~ O 4  YM276and 2760 
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30-10-8 Fuel System 

8. Observe injection timing mark (A) on crankshaft pulley. Mark F- 

will be aligned with pointer (8) when correct thickness of shims 
is under pump flange. 
I f  mark has gone past pointer - Remove shims. 

I f  mark has not reached pointer -Add shims. 

A 0.1 mm (0.004 in.) shim change corresponds to a 1 degree 
difference in crankshaft ~osition. 

The injection mark i s  at 21 degree B.TD. 

A - Timing Mark 

9. Connect fuel injection pipe to pump. Tighten connector to 
27 Nm 12.7 kgm) (20 ft-lbs). 

10. Bleed air from fuel system (Chapter 230). Stan engine and 
check for leaks. 

DISASSEMBLY 

Never loosen or remove barrel adjust screw (A), adjurt 
plate (6) and adjust plate retainingrnew (C). 

I f  they had been removed, the pump must be adjuned for 
injection valume by pump tester. 

1. Remove plunger guide stopper pin. 

A - Adjun sasw 
B - Adiun Plate 
C - I3etainingScr.w 
D - Pin 

2. Remove the plunger guide stopper of No. 1 cylinder 



Fuel System 30-1 0-9 

3. Remove plunger guide of No. 1 cylinder. 

W F .  remoying. plunger guide, be careful plunger woke 
adlunlng shlrns in the plunger guides from missing or mixing 
them with other cylinders. 

4. Remove plunger, plunger spring, spring lower retainer of No. 1 
cylinder. 

When removing plunger, never touch the plunger with 
fingers for run prevention. 

5. Remove the plunger spring upper retainer and control sleeve 
of No. 1 cvlinder. 

6. Remove the delivery valve holder and spring of No. 1 cylinder. 



30-1010 Fuel Svstem 

7. Remove the delivery valve, delivery valve seat and gasket of - 
No. 1 cylinder together. 

8. Remove the right plunger barrel of No. 1 cylinder. 

9. Repeat the same procedure (1 to 8) to remove the center 
plunger and related parts (No. 2 cylinder). 

10. Repeat the same procedure (1 t o  8) t o  remove the left plunger 
and related parts (No. 3 cylinder). 

11. Remove the fuel mntrol rack. 



Fuel System 30-10-1 1 

FUEL INJECTION PUMP (Continued) - INSPECTION OF MAJOR COMPONENTS 

Inspection of the Plunger and Barrel 

The plunger and barrel assembly i s  one of the most important and 
precisely built pans of the fuel system. Due t o  the close tolerance 
(0.001 mm), make sure it i s  free from excessive scratches, wear, 
chips and foreign material. Also the free fall of the plunger should 
be smooth. 

The plunger should be checked visually, under a magnifying glass, 
for excessive wear or possible chips on the helix. 

I f  there is any chipped area on the lead helix, it will not be 
indicated in any of the tests. 

1. Inspect the plunger. I f  the plunger i s  chipped replace the 
plunger and barrel assembly. 

2. Inspect the outside diameter of the plunger. Examine the 
surface with a magnifying glass; even the slightest imperfection 
will prevent the plunger from operating properly. Check 
for buns, nicks, corrosion, cracks, chipping and excessive wear. 

I f  necessary, replace the plunger and barrel assembly. 

A - Chip on Uppr  Lead Edae 
B -Chip on Lowar Lead Edge 

Free Fall of the Plunger and Barrel 

After thoroughly cheaning the plunger and the barrel, tilt them 
about 60'. as shown in the figure. Plunger should slide down 
slowly. 

Repeat this test sevral times while rotating the plunger. I f  it slides 
down too fast, or i f  it sticks halfway, correct (lap or clean) or 
replace it. 

Delivery Valve Inspection 

1. Inspect the delivery valve, and replace it i f  the suction collar 
or seat i s  scratched, dented, or shows signs of wear. 

A - Delivery Valve 
Seatima Surface 

B -Suction Collar 

sME2760171-83M YMZ76 a d  Z76D 
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,--. 
2. Thoroughly clean the delivew valve. After cleaning, press the 

lower end down with your finger t o  close it. Remove your 
finger, and it should spring back. If it does not spring back, 
it should be replaced because the section collar section i s  
probably badly worn. 

Inspection of the Control Sleeve and Control Rack 

Check that the control sleeve and control rack do not have any 
abnormal gear contact, scratches, or foreign matter on them. 
Any abnormal gear engagement will increase the friction resistance 
of the control rack and may cause engine trouble. 

A -Control Rack 
B -Slaves 

Inspection of the Delivery Spring and Plunger Spring 

Check for any abnormal contactldamage and deformation of 
the springs. 

Place the spring on a flat surface, and use a square (A) to check 
i f  spring is "cocked". I f  spring i s  "out o f  square", measure distor- 
tion (8 )  and compare to the following specifications. 

SPRING TILT SPECIFICATIONS 

Nwr Pan Wear Limit 

Delivery spring . . . . . . . - 0.55 mm (0.022 in.) 

Plunger spring . . . . . . . - 0.70 mm (0.028 in.) 

A -Square 
B - Spriw Tilt 

Plunger Guide Inspection 

There should not be any "play" between the pin and the insldel 
outside roller pin. Also be sure there is no "pitching" on the 
surface of the outside wheel of the roller. A 

SMEZ76011J83W YM276 and Z76D 
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FUEL INJECTION PUMP - ASSEMBLY 

DO not mix the various parts o f  each valve. I f  one valve p a n  is 
defective, replace all the valves. During assembly, clean the pans 
i n  clean fuel oi l  and align the "matching parts". 

1. Place the plunger barrel packing i n  position 

2. Install the plunger barrel. 

3. Install the delivery valve assembly and the delivery spring. 

4. Install the delivery valve holder, then tighten ittentatively. The 
specific torque is 45 N m  (4.5 kgm) (30 ft-lbs). 

C 

5. Install the control rack. 
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7. When installing the sleeve, align the punch mark on sleeve gear - 
(A) to the mark (Painted Red) on control rack (8). 

A -Mark on S t w e  Gear 
€4 - Mark an Control Rack 

8. Install upper spring retainer (A) and plunger spring (6). 

A - Upper Spring Ratainer 
B -Plunger Spring 

9. Install the lower plunger retainer (A) to the plunger (6). and 
install them in the plunger guide bore. 

A - Plunger Retainer 
8 - PIungBr 

10. When installing plunger align the punch mark (A) to the mark 
on control sleeve (B). 

A -Punch Mark on Plower 
B -Mark on Control S l m e  
C - P t . ~ r  

1863317 
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11. Place the plunger height adjusting shim (A), then install the 
plunger guide (6). 

A -Shims 
B - Plunger Guide 

12. Install the plunger guide stopper. Set the stopper by pressing 
the plunger by hand. 
(Press the plunger guide with moving the rack slightly so that 
the plunger shoulder can be fixed into the groove of sleeve.) 

13. Set the plunger guide stopper pin. 

A - Stopper Pin 



30-10-1 6 Fuel System 

FUEL INJECTION NOZZLES 

REMOVAL 

1. Disconnect excess fuel lines (leak-off houses) from injection 
nozzle and remove banjo fitting from top of each nozzle. 

2. Disconnect thermostart system fuel hoses. 

3. Disconnect fuel injection pipes from injection nozzles 

4. Remove retainer from top of each injection nozzle 

5. Remove injection nozzle from cylinder head. Note cylinder 
location of each nozzle to permit nozzle t o  be installed back 
in the same bore from which it was removed. 

TESTING 

Test the injection nozzle before disassembling t o  determine its 
condition. Test for: Opening Pressure, Leakage, Chatter and 
Spray Pattern. 

CAUTION: The nozzle t ip should always be directed away A from the operator. Fuel spray can penetrate clothing and 
skin, causing serious personal injury. It i s  recommended 
that the spray be collected in  a container as shown. 

Before applying pressure to the nozzle tester. be sure that 
all connections are tight, and that the fittings are not 
damaged. Fuel escaping from a very small hole can be almost 
invisible. Use a piece of cardboard or wood, rather than 
hands, t o  search for suspected leaks. 

If injured by escaping fuel, see a doctor at once. Serious 
infection or reaction on  develop if proper medical treatment 
i s  not administered immediately. 

Always use dean, filtered fuel when testing injection nozzle 
performance. Testing nozzles with dirty fuel wil l  severely 
damage the precision pam of the nozzle. r7 

SME2m01118304 YM276and 2760 
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- Opening Pressure Test 

To make the opening pressure test, connect injection nozzle (A) 
to the Nozzle Tester (81, using the fuel line in the k i t  (C). Place 
a container (Dl under injection nozzle to catch fuel. 

Pump the handle several times to flush aut nozzle fittings. Tighten 
the fitting. 

Expel air from the nozzle by operating the pump handle for several 
strokes. Then raise the pressure slowly and steadily. Observe the 
gauge pressure a t  which the valve opens. Recheck by completely 
releasing the pressure, and gradually building pressure until the 
valve opens. 

The nozzle should open at approximately 15.68 Mpa (160 
kglcm2) (2275 psi). If the opening pressure is not correct, dis- 

assembre the injection nozzle and change shims until nozzle 
opens a t  the proper pressure. 

Each 0.1 rnm (0.004 in.) shim changes the opening pressure 
approximately 686 - 980 Kpa (7 - 10 kg/cm2 ) (100 - 142 Psi I. 

Leakage Test 

To check for a leaking nozzle, wipe the nozzle dry. Bring the 
Pressure up slowly to 13.72 Mpa (140 kg/cm2 11990 psi), and 
watch for an accumulation of fuel from the spray orifice, 
indicating a bad seat. I f  the nozzle drips within 10 seconds, replace 
the nozzle assembly. 

Check for leakage around the nozzle nut (9) thread connection 
with nozzle holder (71. Leakage indicates a bad seat between 
nozzle assembly (81 and nozzle holder. 

Be sure that the nozzle retaining nut i s  tight on the nozzle holder 
before disassembling or replacing parts. 

Lightly lap nozzle body-nozzle holder seating surfaces to insure 
a good seal. If leakage persists, replace nozzle body and holder. 

1 - UpprHolder Nut  
2- Copper Washer 
3 -Shim 
4 - Spring 
5 - Lower Spring Seat 
6 - Inter Spindle 
7 - Nozzle Holder 
8 - Nozzle Anembly 
9 - NorllsNut 

SME2760171~04 VM276 and 2760 
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FUEL INJECTION NOZZLES 
(Continued) 

TESTING (Continued) 

Chatter and Spray Pattern Test 

The injection nozzle should chaner very softly, and only when the 
hand lever movement is slow (1-2 downward movements per 
second). Failure t o  chatter may be caused by a binding or bent 
nozzle valve. 

Until the chattering range is reached, the test oil emerges as non- 
atomized streams. When the lever movement is accelerated. 
(4-6 times per second) the spray should be very broad and finely 
atomized. 

A partially clogged or eroded throttling valve will usually cause 
the spray to deviate from the correct angle. The spray will also 
be streaky rather than finely atomized. 

Disassemble the nozzle for cleaning or reconditioning if it fails 
to chaner or spray properly. 

CONDITION CAUSE: 

B 

1 - Injection hole worn 
2 -  Carbon deposit in Ihe i 

G m d  

C 

Inmrrect 
1 - Law injection pressure 
2 -  Valve sticking 
3 - Nozzle spring bent 

lnmrlnu 

E 

1 -Scratch or dirt in the 
nozzle hole 

2 - Carbon deposit in the 
hole 

lnmnect 

1 - improperly sealed 
injection valve 

2 -Damaged or worn 
injection hole 

3 - Carbon deposit in the 
hole 



DISASSEMBLY 

General Information 

:ye dirt and water are the worst contaminants in  the fuel 
injection system, the working area, tools, and cleaning 
materials must be kept spotlessly clean. Whenever possible, 
work in  an isolated,dust.free area. 

Cover the work bench with dean paper before beginning 
disassembly o f  injection nozzle. 

As para are disassembled, place them in  a pan of dean 
diesel fuel and leave them there until needed. Donot  permit 
these parts t o  strike each other. 

Use a separate pan of clean diesel fuel for washing parts 
just before assembly. 

1. Clamp handle of open-end wrench (use correct size to fit 
flats on nozzle holder) in a vise. 

2. Insert nozzle holder (6) into wrench with leakaff end facing 
up. Remove upper holder nut (A) and copper washer. 

A - Upper Holder Nut 
B -Nozzle Holder 
C -Nozzle Nut 

3. Remove nozzle holder from wrench and withdraw shims (3). 
spring (4). lower spring seat (5). and inter spindle (61 from 
holder. 

4. Insert nozzle holder upside down in wfench. Loosen and 
remove the nozzle retaining nut (C). Remove nozzle from 
holder. 

5. Withdraw nozzle valve from nozzle. If valve isstuck,it may be 
necessary to soak the nozzle assembly in Bendix cleaner, 
acetone, or other commercial cleaners sold especially for freeing 
stuck valves. 

A - Upper Holder Nut F - Inter Spindle 
B -Copper Washer G - Nozzle Holder 
C -Shims H - N o ~ l s  Anarnblv 
0 -Spring I -Nozzle Nut 
E - L o w  Spring Saat 

A CAUTION: Use these nozzle cleaning fluids in accordance 
with the manufacturer's instructions. 

t 
The valve and nozzle are individually f~ t ted  and hand lapped. I t  \ \ I 

n 
Keep these mated parts together, and do not permit the 

I I 
0 D 

lapped surfaces to mine in contact with any hard substance. 
Do not touch the valve unless hands are wet with fuel. 

SME276OfIM304 
i85YMa 
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30-1 0-20 Fuel System 

FUEL INJECTION NOZZLES 
(Continued) 

CLEANING AND INSPECTION 

Nozzle Assembly 

1. Remove anti-corrosive grease from new or recorditioned nozzles 
by washing them thoroughly in diesel fuel. 

2. Remove carbon from used nozzles, using Cleaning Kit  and 
clean by washing in diesel fuel. I f  pans are mated with 
hardened carbon or lacquer, it may be necessary t o  use a brass 
wire brush (B). 

A - Cleaning Kit 
B - Bras Wire Brush 

Never use a steel brush to clean nozzles as this will distort 
the spray hole. 

3. After removing carbon or lacquer from the exterior of nozzle, 
inspect the lapped machined surtace IB) for nicks or scratches. 

4. Inspect the piston (large) part o f  nozzle valve t o  see that it is 
not scratched or scored and that lower (tip) end of valve is not 
broken. I f  any of these conditions are present. replace the 
nozzle assembly. 

5. Inspect condition of seat for nozzle valve and nozzle. Contact 
area of seat (both parts) must not be scored or pitted. Use 
an inspection magnifier t o  aid making the inspection. 

A bad nozzle valve seat will cause fuel to drip from the 
nozzle. This condition usually will be noted when making 
"Leakage Test" described on page 30-10-17. 

Further inspect the nozzle assembly by performing a slide test. 
Use the following procedure: 

1. Dip the nozzle valve (A) in clean diesel fuel. Insert valve in 
nozzle (Dl. 

2. Hold nozzle vertical, and pull valve out about 113 o f  its engaged 
length (C). 

3. Release valve. Valve should slide smoothly down t o  its seat 
by i t s  own weight. 

Always replace a nozzle assembly if the valve doer not slide freely 
to i t s  seat 

A - N d e  Vahn, 
B - Lapped Surfaca 
C - Fras-Fall Distance 
D - Nozzle Housing 

SME.2760171~304 YM276 and 276D 
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Fuel System 30-10-21 

- CLEANING AND INSPECTION (Continued) 

Nozzle Holder 

lnspect t h e  lapped machined surface on bottom end of nozzle 
holder (0 )  for nicks or scratches. Minor defects may be removed 
by lapping machined surface of nozzle holder on lapping Plate 
(A) with lapping compound. When lapping holder, use a figure-8 
pattern as shown in the illustration. Replace holder i f  it can 
not be restored t o  a good, serviceable condition. 

lnspect threads on nozzle holder for general condition. Threads 
that are nicked slightly may be "dressed-up". Replace holder if 
threads can not be restored t o  a serviceable condition. 

Check fuel passage (C) in nozzle holder to make sure that it is 
open. Clean with compressed air. 

Nozzle Retaining Nut 

Remove carbon deposits on both inner and outer surfaces of the - nozzle retaining nut. 

lnspect the retaining nut for a damaged lower seating surface 
(seats against head insultating packing on precombustion chamber). 
A seating surface may be restored by rubbing the surface on emery 
cloth. 

Any nozzle retaining nut which cannot be reconditioned, must 
be replaced with a new one. 

Upper Holder Nut 

Inspect upper holder nut for condition of threads and spring 
seating surface. Thread sizes are shown in the above illustration. 
Replace nut if it can not be restored to a serviceable condition. 

Nozzle Valve Spring 

Examine spring and shims for pitting or excessive wear. Replace, 
if not in good condition. 



30-10-22 Fuel System 

FUEL INJECTION NOZZLE 
(Continued) 

CLEANING AND INSPECTION (Continued) 

Spring Seat 

Inspect the spring seat for splitting, cracking, or excessive wear. 
Replace seat i f  any of these conditions are evident. 

Inter Spindle 

Spindle must not be worn appreciably or bent. Replace spindle 
if either one. or both, conditions exist. 

Assembly 

1. Insert the nozzle valve into the nozzle while holding pans 
below the fuel level in pan. 

2. Install the nozzle assembly on holder and secure with the nozzle 
retaining nut (91. Tighten nut 90-100 Nm (9-10 kg,) (67- 
73 ft-lbs) torque. 

3. Place inter spindle (61. spring seat ( 5 ) .  spring (41 and shims (3) 
in nozzle holder while still wet with fuel. 

4. Install upper holder nut (1 1 with copper washer (2) and tighten 
70--80 Nm (7-8 kgml (52-58 ft-lbs) torque. 

SMEZ760IIIB3M YMZ76 and 2760 
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Fuel System 30-10-23 

--. INSTALLATION 

Before installing the YDN injection nozzle, check outer pan 
of percombustion chamber for condition of the heat insulting 
packing. The packing must be in good condition in order t o  reduce 
heat transfer from the precombustion chamber to the injection 
nozzle, and thereby extending life of the injection nozzle. 

1. Insert the injection nozzles into cylinder head. To insure 
correct positioning of nozzle for each cylinder, connect fuel 
pipes t o  injection nozzles before installing retainers. 

2. Install retainer (B) on injection nozzle with side of retainer 
having two "V"-type protrusions resting on injection nozzle. 

3. Tighten the injection nozzle retainer stud nuts(A1 to 20 Nm 
(2 kgm) (15 ft-lbsl torque. Be sure t o  keep retainer even as 
nuti are tightened. 

4. Install the leak-off banjo connectors (C) and washers on injec- 
tion nozzles. Connect rubber hoses. 

5. Tighten the fuel injection pipe connectors (Dl  to 27 Nm (2.7 
kgml (20 ft-lbsl torque. 

6. Connect thermostart system fuel hoses. 

7. Bleed the fuel system (page 10-61. 

,--- 8. Start the engine and check for leaks. 

SME276O/I)BJW YMZ76and 2760 
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30-1 0-24 Fuel System 

PRECOMBUSTION CHAMBER - 
REMOVAL 

To remove the precombustion chamber, first remove the injection 
nozzle (page 30-10-16). Then, using any suitable tool with a hook 
on one end, withdraw rear chamber (0 ) .  rear copper washer (C), 
front chamber (A), and front copper washer (CI. 

A - Fmnt Chamber 
8 - Resk Chambr 
C - Coppar Psckingr 
D - lwlming Packing 

The front chamber has a tang (A) which fits into a slot (0) in 
cylinder head. I t s  purpose is  t o  maintain alignment of the chamber 

with cylinder t o  insure that the fuel is injected into the cylinder 
at the correct angle. 

I f  the precombustion chamber can not be removed as described 
above, it will be necessary to remove the cylinder head (See page 
2005.6) and drive out the chambers using a suitable and drive 
out the chambers using a suitable soft driver. NEVER USE STEEL 
DRIVER. 

A - Tang - 
Repair 

  he heat insulating packing improves the durability of the injection 
nozzle by preventing combustion heat from being transferred to 
the nozzle valve. 

When the heat insulating packing becomes defective, pry out the 
old packing and replace with new. 

Installation 

Reverse the removal instructions given on the previous page, 

Install the injection nozzles as described on the previous page. 

A - Coppar Packing 
B - Front Chamber 
C - Rear Chamber 
D - Insulation Packing 



Fuel System 

GOVERNOR 

GENERAL INFORMATION 

The governor mechanism affects the engine performance such as 
power, speed, smoke and fuel consumption. 

It is desirable not to disassembel governor system if  not necessary 
when disassembling or repairing the other components. 

Do not loosen cap nut (A) lock nut (BI and limiter raew. 

If they were accidentally removed or loosened, they must be 
adjusted. 

REMOVAL 

1. Remove fuel injection pump as shown on page 30-10-7. 

2. Remove timing gear cover as shown on page 20-05-1 5. 

3. Remove regulator spring (F). 

4. Remove cap screws (H), and remove Governor Lever Assembly. 

A- 1nGovemor Lever F - Rsgulstor Spring 
B - 2nd Governor Lever G - Regulator Lever 
C - C ~ n n o I  Levn H - C a p S m m  
D - Governor Shah I -Timing Gear Cover 
E - Governor Spring 

5. Punch Taper pin (A) out, and remove 1st Governor lever (B) 
from governor shaft. 

A - T a p r  Pin 
B - In Governs lever 
C -Shaft 

6. Remove cotter pin (A) and washer (0) .  and remove control 
lever (C).  

A -Cotter Pin 
B -Warher 
C -Control Levsr 

SME27S01118304 YM276and Z76D 
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30.10-26 Fuel System 

GOVERNOR 

REMOVAL (Continued) 
- 

7. Punch out taper pin (A) and remove 2nd governor lever ( 0 )  
from governor shaft. 

A - Twwr Pin 
B - 2nd Governor Levst 

8. Remove Pin (A) and Regulator handle. (8) and pull out 
regulator lever {Not shown). 

A -Pin 
B - Regulator Handls 

9. Remove governor sleeve and governor weight assembly. See 
page 20-1549. 

10. Remove cap nut (A), and loosen lock nut (8). 

A - Cap Nut 
8 - Lock Nut 

11. Remove injection limiter. 

Do not have to remove timing gear mver to repair or replace 
only injection limiter. 

SME.7760121-8705 YM276and 276D 
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Fuel System 30-10-27 

- INSPECTION 

Regulator Spring 

Inspect the spring for damage, corrosion and hock deformation, 
and replace if faulty. 

Measure the spring dimensions and tension, and compare measure- 
ment taken with the following specifications. 

REGULATOR SPRING SPECIFICATIONS 

New Part Woar Limit 

. . . . . .  Wire O.D. 1.6 mm 10.06 in.) - 
Coil 0.13. . . . . . .  13.6mm (0.535 in.) - 
Free Length 

A . . . . . . . .  22 mm (0.866 in.) 
8 . . . . . . . .  68 mm 12.677 in.) 68.1 mm (2.68 in.) 

Tensile Length . . .  78.5 mm at 4.536 kg 
(3.091 in. a t  10 lbs) 

A - Spring Length 
B -Coil Length - Governor Sleeve 

Slide the sleeve on crankshaft to check if it move smoothly. 

Measure I.D. of sleeve and 0.0. of crankshaft. Compare measure- 
ment taken with the following specifications. 

GOVERNOR SLEEVE SPECIFICATIONS 

New P a t  Wear Limit 

Sleevel.D.. . . ..... 25.117to25.138mm - 
(0.989 to  0.990 in.) 

Crankshaft 
0.0. . . . . . . . .  24.939 to 24.960 mm - 

(0.982 to 0.983 in.) 

Clearance . . . . . . . .  0.06 to 0.1 mm 0.2 mm 
(0.002 to  0.004 in.) 10.008 in.) 

Sleeve length 
A .  . . . . . . . . .  24.9 to  25.1 mm 24.75 mm 

(0.980 to  0.988 in.) (0.974 in.) 

Governor Weight 

Check contact with the sleeve and for wear. Replace assembly 
i f  necessary. 

SME276OIZI-8705 YMZ76and 276D 
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30-10-28 Fuel System 

Governor Lever and Shaft - 
Replace the governor lever and shaft together i f  there is  play 

between the shaft (A) and (B.C). 

The 1st governor lever 16) has a specified angle t o  the 2nd 
governor lever. So the 1st and 2nd levers and shaft must be 
replaced together with a new k i t  pans. 

Replace the bearings (D) in  control lever (EJ and shaft bracket 
( F )  if there is  play between the shaft and needle bearings, or if 
the shaft does not move smoothly. 

Inspect the contact and wear of the pins (GJ at the end of 1st 
governor lever (0).  

A -Shah 
B - In Governor Lever 
C - 2nd Governor Lever 
D - Bmringr 
E -Control Leva. 
F -Shah BncLet 
G -Pins 
H - T p a  Pin 

Regulator Lever and Handle 

Replace the regulator lever and handle together i f  there is PI,. 
between the lever (A) and handle (0) .  

The lever and handle are drilled hole for taper pin together 
to get specified angle. So they must replaced together with 
a new k i t  parts. 

inspect O.ring (C) for wear or crack. 
Replace it if necessary. 

A - Regulator Lsver 
B - Rwualmr Handle 
C - O-rinu 
D - Tapr  Pin 

SME2760111-S304 YM276and 276D 
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Fuel System 30-1 0-29 

INSPECTION (Continued) 

Fuel Injection Limiter 

Measure the dimension A and compare to the following specifi- 
cations. 

FUEL INJECTION LIMITER SPECIFICATION 

Dimension A. .  . . . . . . . . . 0.8 to 0.9 mm (0.031 to 0.035in.l 
Load F . . . . . . . . . . . . . . . 150to 160 kg (5.906 to 6.299lbs) 

Adjust the spring force with a shim so that the dimension A is  
specified value while pressing the limiter pin with specified load 
F. Then, lock the limiter pin with double lock nut. 

If it i s  impossible to adjust, replace the assembly with a new one. 

A -Protrusion 
B - Limiter Snew 
C - Limiter Pin 
D - Spring 
E -Shim 
F -Checking L d  
G -Lo& Nuts 

INSTALLATION AND ADJUSTMENT 

Reverse the removal steps to install on the preceding pages. But 
the fuel injection limiter should be installed after installing timing 
gear cover. 
When assembling, reffer to the following tightening torques. 

TORQUE SPECIFICATIONS 

Governor shaft bracker 
cap screws. . . . . . . . . 7.9 to 11.7 Nm 10.8 to 1.2 kgml 16 to 9 ft-lbsl 

Timing gear cover 
cap screws . . . . . . . . . 23 to 30 Nm (2.3 to 3.0 kgml 117 to 22 ft-lbsl 

Injection Pump 
Retaining Nuts . . . . . . 20to 29 Nrn 12 to 3 kgml 115 to 22 ft-lbrl 

To adjust fuel injection limiter. 

1 .  Check governor levers for smooth movement rotaing the 
regulator handle. 



30.10-30 Fuel System 

2. (FOR LIMITER WlTH WHITE PAINTMARK) n 

lnsert spacer (A) which has the thickness of 1.4 to 2.0 mm 
(0.055 to 0.078 in.) nut (C), and screw into the timing gear 
cover. 

(FOR LIMITER WITHOUT MARK) 

lnsert spacer (A) which has the thickness of 0.8 to 1.0 mm 
(0.032 to 0.039 in.) between limiter screw (B) and lock nut 
(C), and screw into the timing gear cover. 

A - Spaear 
B -Limit Screw 
C - Lo& Nut 

3. lnsert screw drive (A) between governor lever (6) and Control 
lever IC) to keep away from each other. 

Then, rurn the limiter screw (D) clockwise to  push the governor 
and regulator levers an fuel control rack (E) until the punch 
mark (F) on control rack (E) is centered on reference face (G)  
of pump housing. 

A - Screw Drive E -Control Radt 
B - Governor Laver F -Pun& Mark 
C - Ra~ulamr Lever G - Reference Surface 
D - Limb Screw H -Spacer 

4. (FOR LIMITER WlTH WHITE PAINTMARK) 

Remove the screw drive (A) and the spacer (El, and screw 
limiter 220' to 230' (518 turn) out of timing gear cover. 

(FOR LIMITER WITHOUT MARK) 

Remove the screw drive (A) and the spacer (6) and screw 
limiter 375O to 400° (1.118 turns) out of timing gear cover. 

5. Secure adiustment with lock nut (B) and inrtall cap nut. 

Be sure for limiter (A) not to be turned when tightening lock 
nut (=I. 

6. Install cover plate to  the timing gear cover. 

7. Check engine fast idle speed after adjustment. 

The fast idle speed should be 2725 to 2775 rpm. 

A - Fuel LimitM 
B - LO& Nut 



SPEED CONTROL LINKAGE 30.1 5-1 

A - Thronla Lmwr 
B -Link Rod 

C - Link Lasr 
D - Foot Throttb Rod 

E - Return Spring 
F - Foot Throme Pedal 

DIAGNOSING MALFUNCTIONS SPEED CONTROL LINKAGE 

Engine can not be shut off 

Improperly adjusted link rod . Broken, weaken or missing return spring 

Rust on throttle lever bracket 

REMOVAL 

1. Disconnect spring (E) and two rods (B and D). 

2. Take off two nuts which fasten the throttle lever 
assembly (A) t o  bracket. Remove lever assembly. 

Be careful not t o  lose detent ball and spring. 

Engine runs irregularly 

Weaken return spring . Worn friction disc 

Engine can not keep a certain speed 

Worn friction disc 

Improper preload adjustment of throttle lever 

SME.?760(1/8304 YM276snd 2760 
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30-152 Speed Control Linkage 

INSPECTION AND REPAIR INSTALLATION - 
Inspect condition of friction disk. I f  disk i s  glazed or worn Reverse the removal procedures t o  install speed control 
excessively, the speed control lever will not stay where it is linkage. 
placed. Replace disk when required. 

Refer t o  for information on adjusting the speed control 
lnspect condition of detent ball and spring. Spring must linkage. 
not be weak or broken. Replace parts if their condition is 
not satisfactory. 

Inspect condition of linkage connections where control 
rods connect with control levers. Excessively loose linkage 
connections will give poor response t o  selecting engine 
speed. 

Worn linkage connections can usually be repaired by 
welding. Use brass welding rod t o  f i l l  worn holes and worn 
control rod ends. Restore repaired areas t o  the original size 
and shape. I f  unable t o  repair worn pan satisfactorily. 
reolace with a new one. 

1 - Thrntu., L . m  
2 - Larar Grip 
3 - DRanl Ball 
4 - Lock Spring 
5 - C a m  Pin 
6 - Friction Plate 
7 -Throttle Lmr,  Bracket 
8 - Spacer 
9 - Whashsr 

I 0  - Sprinp 
H - W a h n  
12 -Nut  M 10 
13 -Link Rod 
1 4 - N u t M 8  
15 -Adjuster 
16 - W a b r  M 6 
17 - Cmtn Pin 
18 - Sprinp 
19 - C m r  Pin 
20 - Wahrsr M 6 
21 - Comr Pin 
2 2 - W a h r M 6  
23 - F m t  Thronh 
24-Wahars 
25 - Consr P i  

SME276017183M YM276and276D 
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Speed Control Linkage 30-1 5-3 

0 INSPECTION AND REPAIR 

Inspect condition of friction disk. I f  disk i s  glazed or worn exces- 
sively, the speed control lever will not stay where it is  placed. 
Replace disk when required. 

lnspect condition of detent ball and spring. Spring must not be 
weak or broken. Replace pans if their condition is  not satis- 

factory. 

Inspect condition of linkage connections where control rods 
connect with control levers. Excessively loose linkage connections 
will give poor response to selecting engine speed. 

Worn linkage connections can usually be repaired by welding. 
Use brass welding rod to fill worn holes and worn control rod 
ends. Restore repaired areas to the original size and shape. I f  
unable to repair worn part satisfactorily, replace with a new one. 

INSTALLATION 

Reverse the removal procedures to install speed control linkage. 

Refer to for information on adjusting the speed control linkage. 

SME27M)lIla?W YM276 and 276D 
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SPECIFICATIONS AND SPECIAL TOOLS 4040-1 

SPEC1 FlCATlONS 

/- General Information 

.............. Battery Battery Ground 
................. BCI Group 
. . . . . . . . . . . . . . . .  Battery Volts 

Cold cranking ampsat -18' (O'F) . . 
Reserve capacity (minutes at 25 amps) 
Full charge specific gravity . . . . . . .  

Fuses Headlights . . . . . . . . . . . . .  
HornIFront PTO . . . . . . . .  

. . .  Flashingwarning Lights 
Indicator Lamps . . . . . . . . .  

SPECIFICATIONS 

. . . . .  Negative 

. . . . .  27 

. . . . .  12.4 to 12.8 

. . . . .  390A 

. . . . .  115min. 

. . . . .  1.260 

FUSE USED 

. . . . .  15amp 

. . . . .  10amp 
10amp . . . . .  

. . . . .  5amp 

Changing Circuit 15A 
SPECIFICATIONS 

Alternator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GP9150 
Alternator output (minimum a t  1400 rpm) . . . . . . . . . . . .  15 amps 
Pulley nut torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 Nm (5.4 kgm) (40 ft-lbs) 
Belt deflection with 89 Nm (9 kg) (20 lbs.) force applied . . .  10 to 18 mm (318 to 518 in.) 
Regulator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RS1105 

A 
Changing Circuit 35A (Optional for Northern Europe) 

Alternator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LT135 -54 
Alternator output (minimum at 2600 rpm) . . . . . . . . . . . .  35A 
Pulley nut torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 Nm (5.4 kgm) (40 ft-lbs) 
Belt deflection with 89 Nm (9 kg) (20 lbs.) force applied . . .  10 to 16 mm (318 to 518 in.) 
Regulator Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TL lZ  - 86E 

Starting Circuit 

NEW PART SPECIFICATIONS WEAR LIMIT 

No-Load Current Draw . . . . . . . . . . . . . . . . . . . . . . . . .  70 amps max. e6000 rpm 
Brush Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 mm (0.866 in.) . . . . . . . . . .  14 mm (0.55 in.) 
Commutator O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 mm (1.69 in.) . . . . . . . . . . .  40 mm (1.57 in.) 
Insulator Undercut Depth . . . . . . . . . . . . . . . . . . . . . . .  0.5 - 0.8 mm (0.02 - O.W3 in.) . 0.2 mm (0.006 in.) 
Pinion Clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.3 - 1.5 mm (0.008 - 0.060 in.) . 1.5 mm (0.006 in.) 
Pinion Mesh Clearance to  Ring Gear . . . . . . . . . . . . . . . . .  3 - 5 mm (0.12 -0.19 in.) . . . .  5 mm (0.2 in.) 
Brush Spring Tension . . . . . . . . . . . . . . . . . . . . . . . . . .  850 g (30 oz) 



40-00-2 Specifications and Special Tools 

SPECI FICAT IONS (Continued) 

Lighting and Accessory Circuits 

SPECIFICATIONS M E  Number 

Bulbs 
. . . . . . .  Dual-beam headlight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12V-25Wl25W - 

Warning Lamp . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  12V-23W . . . . . . . . . . .  1156 
WorkLight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12V-20W . . . . . . . . . . .  1034 
Oil pressure, temperature, charge indicator and hourmeter lamps . . . . . . . . .  12V-3W . . . . . . . . . . . .  53 

Water temperature sender 
Closes (light on) a t  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Opens (light off) at 

Oil pressure sender 
Closes (light on) below . . . . . . . . . . . . . . . . . . . .  
Charge indicator light off . . . . . . . . . . . . . . . . . . .  

, .... 1 kglcm2 (14.2 psi) 
.... 530 rpm (Engine) 

SME27b(l111a3W YM276snd 2760 
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Specifications and Special Tools 40-00-3 

SPECIAL TOOLS - Battery Tester 

Test battery. 

Circuit Tester (V-A-S2 Meter) 

Test all electrical components for voltage, resistance, or Current 
draw. 

Hand-Held Tachometer 

Measuring starter motor speed. 



GENERAL INFORMATION 4005-1 

GENERAL INFORMATION 

The electrical system consists of a battery, starting circuit, charging 
circuit, lighting circuit, instrument panel and interconnecting 
wiring. Refer to the appropriate Section within this Chapter and 
see Chapter 240 for theory of operation, diagnosis, tests, repair 
procedure and specifications. 

KEY SWITCH 

The key switch is located on the panel box facing t o  the operator. 
It controls the starting circuit and the thermostart unit. 

When the switch is in  Position A, the glow plug unit i s  activated. 
This position is  used t o  preheat the thermostart in extremely cold 
weather. 

In Position B, all electrical circuits are off. i h e  ignition key can 

be removed only in this position. 

In Position C, all circuits except starting and thermostart are 
energized. The switch is  in this position during normal operation. 

In Position D, the starting circuit i s  energized and the starter 
.- turns. When the engine starts and the key is released, the key 

will spring back t o  Position C. 

FUSE HOLDER 

6- 
The fuse holder, mou'nted on the left side panel, holds four fuses 
used to protect the lighting system. 

Fuse A is a 5-amp fuse that protects the indicator lamps. 

Fuse B is  a lOamp fuse that protects the horn and the front PTO 
(Optional). 

Fuse C is  a 10-amp fuse that protects the flashing warning lights. 

Fuse D is a 15-amp fuse that protects the headlights. 

A - SA Fur  IRmdl 
q - 10A Fups IYmIIow) 
C - lOA Fus (Yellowl 
D - 1SA Fue (Blue1 
E - Fuel T a d  Bmckat 
F - Sbaaring Column 
0 - Fuse Holder 



CHARGING CIRCUIT (15A) 40-1 0-1 

ALTERNATOR 

See chapter 240. Section 10  for charging circuit diagnosis and 
operation. 

REMOVAL 

1. Dirconnect battery ground cable at negative (-) battery 
terminal. 

2. Disconnect harness connector. 

3. Support alternator ( 0 )  and remove one mounting nut (D) and 
adjusting screw (C) .  

4.  Lift off alternator. 

A - Connector 
B - Almnsmr 
C -Adjusting Screw 
D - MountingSnsw 

D ISASSEMBLY 

1. Remove nut (A) from end of shaft. 

A - Nut 
B -Alternator Body 

2. Pull flywheel (A) with magnetsfrom body of alternator (B). 

A - Flywheel with Maneb 
B - A l t w m r  Body 
C -Nut  and Warhsrr 



40-10.2 Charging Circuit (15AI 

DISASSEMBLY (Continued) 

3. Remove two coil retaining screws (A). 

A - Serrnl 
B -Stator Coils 
C - Body 

INSPECTION AND REPAIR 

1. Inspect bearing (A) in flywheel (6) for damage or wear. 
Replace as necessaw. 

A - Outer Bearing 
B - Flywheel 
C - M.gnats 

2. Inspect bearing (A) in alternator body (6) for damage or wear. 
Replace as necessary. 

A - Inner Bearing 
B -Alternator Body 

3. To preform stator coil continuity test, use circuit tester (A). 

Clip one terminal of connector (6) and touch the probe (C) 
of tester t o  other terminal of connector. Continuity should be 
observed. 

If no continuity is observed, replace coil assembly. 



Charging Circuit (15A) 40-10-3 

- ASSEMBLY 

1. Install inner bearing (D) into alternator body against shoulder 
of the bearing bore. 

2. Apply grease to the front face of inner bearing and insert 
bearing spacer (F) against bearing (D). 

3. Install stator coil assembly (G) to alternator body ( € 1  and 
tighten two retaining screws (H). 

4. Insert shaft (L) though pulley half (K) to bore of flywheel 
(J). 

5. Install outer bearing on shah (HI in the flywheel bowl. 

6. Fill space between outer bearing and inner bearing with new 
grease and install flywheel assembly to the alternator body 
assembly. 

7. Install washers (C and B) and tighten nut (A) to 3 to 3.5 kgm 
(22 to 25 ft-lbsl torque. 

A-Nut H - S a w  
B -Spring Washer I - Oumr Bearing 
C -Wahsr  J - Flywheel wim Mapnee 
D - Inner Buring K - Pvlly Half 
E - AIMnamr Body L - Shaft - F -Spacer M - Screw 
G -Smmr Coil Assmnbly N - Wirs L.ad with Connewt 

INSTALLATION 

1. Install alternator on me engine and tighten cap screw (B) 
instantly. 

2. Pry alternator (D) far from engine to give a tension on belt 
(El and tighten adjusting cap screw (A). 

A - Adjusting Screw 
- Cap screw 

C - Conmews 
D - Alternator 
E - Belt 

3. Inspect belt tension. Tighten nut (BI and adjusting screw 
(Al to 1.8 - 2.0 kgm (13 to 14 ft-lbs) i f  belt deflect 13 mm 
(1R in.) with around 9 kg (20 lbs.) force. 

4. Connect harness connectors (C). 

SMEZ7so/ll~?04 
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40-10-4 Charging Circuit (15A) 

REGULATOR 
INSPECTION 

1. Set selector switch t o  "30 VOLTS". Connect COM (-) probe 
t o  a suitable ground. Connect V-a-A (+) probe t o  "one' 

terminal on  starter. 

2. Start engine and run it several minutes a t  1500 rpm t o  charge 
battew. Meter should read 13 t o  15 volts. 

A - Lead from Ropulamr 
IRedlwhiml 

B -Battery Cable 

I f  voltage is higher than 15 volts. voltage regulator is defective and 
must be replaced. 

If voltage is lower, than 13 volts, charge battery and repeat test. 
If voltage stays low, either alternator o r  voltage regulator i s  
defective. 

3. Check regulator for continuity for each terminal, and confirm 
continuity as shown in the following chart. 

Terminal (A) -Blue 
161 -Black 
ICI -Blue 
ID) - G r m  
IEI - Yellow 
(FI - Red 

223261827 I+l Tester Prohs 

"X" means continuity 
" 0  m a w  no continuin, 

SME2760lllB7D4 YM276 and 276D 
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CHARGING CIRCUIT (35Aj 40-1 1-1 

ALTERNATOR 

See Chapter 240, Section 10 for charging circuit diagnosis and 
operation. 

REMOVAL 

1. Disconnect battery ground cable a t  negative I-) battery 
terminal. 

2. Remove three screws and remove belt cover (D). 

3. Disconnect harness connector ( 0 )  and terminal wire (C) and 
ground wire. 

4. Support alternator and remove two mounting bolts (Al and 
adjusting screw IF). Lift o f f  alternator and belt guard (El. 

A -Mounting BolO D -Belt Cover 
B -Ha- Connestor E - 8alt Guard 

C -Terminal W i n  F - Adjusting Suaw 

DISASSEMBLY 

1. Remove three thru bolts 

2. Using two screwdrivers, separate drive end-housing from stator. 

Do not pry against stator wires. 

%311 

SME2760/114+304 YM276and 276D 
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40-1 1-2 Charoins Circuit (35A) 

DISASSEMBLY (Continued) --. 
3. Place rotor in a soft jaw vise. 

and spacer. 
Remove pulley nut, pulley, fan 

4. Loosen vise jaws. Remove rotor from drive end-housing using 
a plastic hammer. 

5. Remove rotor shaft rear bearing using a bearing puller (A) 
and knife edge puller. It is not necessary to remove rear bearing 
unless it is defective. 

A - Baacing Puller 
B - Knih Edpe Puller 

6. Remove three screws. Remove retainer plate, bearing and pack. 
ing retainer from front cover. 



Charging Circuit (35A) 40-1 1-3 

- 7. Use a soldering iron to melt the three solder connections on 
rectifier assembly. 

DO not heat plate longer than necessary to melt solder as 
excess heat will damage rectifier assembly. 

8. Remove nut (6) from " A  terminal remove rectifier assembly 
(A). 

A - Radifier A ~ . m b l y  
B - Nut on " A  Terminal 

3351.3!8 

9. Remove w o  brush cover retaining screws (0). Remove brush 
holder assembly (A). 

h 

SME27M)f l l~LM YM276 and 2760 
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40-1 14 Charging Circuit (35A) 

INSPECTION, TESTING AND REPAIR -' 

B -Spring Washer 

D - Pulby 
E -Fan 
F -WPrhsr 
G -Spacer 
H -Screw 
I - Front Cover 
J - P d i w  Retainer 
K - Front Bearing 
L - Bearing Retaining Plate 
M - Rotor Assembly 
N - Rear Bearing 
0 - Stamr Assembly 
P - Thru Bolts 
(I - S e w  
R - Scnu 
S -Brush Covsr 
T -Brush Holder 
U - "'W Tarminal 
V -Stator Housing 
W - Redifmr Assembly 
X - R u r  Cover 
Y -strew 
Z - Spaur 

3366037 
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Charging Circuit (35AI 40-1 1-5 

- Testing Stator 

Stator Coil Continuity Test 

Touch the probes of ohmmeter to each pair of stator wires. 

Equal continuity readings should be observed between each pair 
of leads. If readings are not equal, replace stator. 

Stator Coil Ground Test 

Touch one probe of ohmmeter to the bare metal surface of stator 
and the other probe to a bare stator lead wire. 

h e  ohmmeter should register infinity (no needle movement). 

I f  the meter indicates a reading (needle moves), the stator i s  
grounded and must be replaced. 

Testing Rotor 

Rotor Coil Continuiw Test 

Touch the probes of an ohmmeter to slip rings t o  t e s t  rotor coil 
continuity. 

Reading should be 8.2 - 9.8 ohms. I f  more than 9.8 ohms, check 
connection between lead wire and slip ring. If broken, repair and 
retest. I f  connections and wires are OK, rotor is defective and 
must be replaced. 

If reading is  less than 8.2 ohms, rotor i s  shorted and rnust be 
replaced. 

Rotor Coil Ground Test 

Touch one probe to the rotor shaft and the other probe to one 
o f  the slip-rings and then the other. 

The ohmmeter should register infinity (no needle movement). 
I f  the meter indicates a reading (needle moves), the rotor is 
grounded and must be replaced. 

,--. 

SME17601714304 YM276 and 276D 
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40.1 1-6 Chamins Circuit (35Al 

INSPECTION, TESTING AND REPAIR (Continued) - 
lnspecting Bearings 

If the bearings are noisy during operation, they should be replaced. 

Hold inner race and rotate outer race to check for roughness 
and pitted ball bearing. 

Inspecting Brushes 

1. Check exposed length of brushes (A). The wear limit line i s  

marked on the side of bush (B). 

2. Check to be sure brushes move freely in brush holder (C) 
and brush spring are not broken or collapsed. Replace as 
necessary. 

A - B m h  
B -Wear Limit 
C -Holder 

Inspecting Slip Ring 

1. Inspect slip rings (Arrow) for being dirty, rough, or out of 
round. 

2. I f  necessary, polish the surface of slip rings using No. 500 
emery paper or 500-grit silicon carbide paper. 

3. Measure O.D. of slip ring. O.D. should be 30 to 31 mm (1.18 to 
1.22 in.). Replace i f  O.D. is less than 31 mm (1.22 in.) 

SME27601718104 YM276 and 276D 
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Charging Circuit (35A) 40-1 1-7 

Testing Rectifier 

Rectifier assembly consists of two plates (B and C) and six diodes 
(A). The long lead of diode is for (-) positive. and the short 
lead is  for (+) negative. 

The plate (0) installed to long lead diode is (-1 negative and the 
plate (C) installed to short lead diode is ( t )  positive and for "A" 
terminal. 

A -Diodes 16 used) 
B - (-1 Plate 
C -I+) Plate, "A" Terminal 
D -Direction of Conduction 

Continuity Test 

The three terminals ID) are connected by a printed circuit in 
rectifier. Use an ohmmeter t o  check for conlinuity between them. 
There should be no resistance from one to another. I f  test does 
not show continuity between terminals (D) rectifier is defective 
and must be replaced. 

A - "A"Tsrmina1 
B -I-) Leads of Diodes 
C -I+) Lsadsof Diodes 
D - Tarrninalr Connecting to 

Stator Coils 

Short Lead Diodes "OPEN" Test 

With (+) positive ohmmeter probe on ( t )  positive plate (0, "A" 
terminal), touch the (-) negative probe to each short lead of 
three diodes (A). There should be continuity in each touching. 
If not, the diode i s  "OPEN". Replace rectifier assembly. 

A -Short Leas  on I+) Positive Plant 
B -I+) Positive Plate 
C -Long b * l s  on I-) Negative Plam 
D - I-) Nawdve PIam 

Short Lead Diodes "SHORT" Test 

With (-1 negative ohmmeter probe on (+I positive plate (0, "A" 
terminal], touch the (+I positive probe to each short lead of three 
diodes (A). There should no continuity in each touching. I f  
there i s  continuity, the diode is "SHORT". Replace rectifier 
assembly. 

A -Short Lead on I+) Positive Plam 
B -I+) Positive Plate 
C -Lone Leads on I-) Nwativa Plam 
D -I-) Negative PI.* 

SMEZX01118104 YM276and 276D 
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40-1 1-8 Charging Circuit (35A1 

INSPECTION, TESTING AND REPAIR (Continued) 

Long Lead Diodes "OPEN" Test 

With (-1 negative ohmmeter probe on (-1 negative plate (D), 
touch the (+) positive probe t o  each long lead of three diodes 
(C). There should be continuity in each touching. I f  not, the 
diode is "OPEN". Replace rectifier assembly. 

A -Short Ledr on (+I Positive Plate 
B - I+) P ~ ~ i t i v s  Plns 
C - Lone Loads on I-) Negative PI- 
D - I-) NegativePlRe 

Long Lead Diodes "SHORT" Test 

With I+) positive ohmmeter probe on (-) negative plate (D), 
touch the (-1 negative probe t o  each long lead of three diodes 
IC). There should no lead o f  three diodes IC). There should n o  
continuity in each touching. If there is continuity, the diode is 
"SHORT". Replace rectifier assembly. 

A -Short Lead on I+) Positive Plate 
B - I+I Positive Plate 
C - Long Leads on I-) Negative P1.m 
0 - 1-1 Negative Plam 

Sh?€276OI71.%3&¶ YM276and2760 
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Charging Circuit (35A) 40-1 1-9 

ASSEMBLY 

1. Press bearing (A) on to rotor shaft ( 0 )  until flush with end of 
shaft. 

Drive only on inner race of bearing. 

A -Bearinp 
B - Rotor Shah 
C -Slip Ring. 

I 2. Install packing retainer (C) and bearing (Dl into front cover (B) 

1 3. Install bearing retaining plate (E) and tighten cap screws. 

A -Screw 
B - Front Cover 
C - Pa&ing R a t a i ~ r  
D -Front Bearing 
E -Bearing Retaining Plate 

4. Install front cover assembly to  rotor assembly. 

A - Front Cover 
B - Rotor 

5. Install spacer (A) on rotor shaft and then washer (D), fan (C), 
washer (Dl. 
Install pulley half (E) against. washer ID) and tighten nut (H) 
with washers to 25 to 33 Nm (2.5 to 3.5 kgml (19 to  24 ft-lbs). 

A -Spacer 
B -Washer 
C - F a n  
D -washer 
E - Pulley Half 

A F -Washer 
G - Spring Wahsr 
H - N u t  

236dan 
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40-1 1-10 Charging Circuit (35A) 

ASSEMBLY (Continued) 

6. Install stator assembly (A) into stator housing (B). 

A -Stetor Coil Assembly 
B -Stator Housing 

7. Place three terminal leads (D) from stator coil at the rectifier 
location. 

8. Use soldering iron to solder the stator lead wires (Dl to rectifier 
assembly (A). 

I f  additional solder is needed, use ONLY 60 - 40, rosin core 
solder. 

A - Rectifier Assembly 
B - Stator Housing 
C - "K terminal 
D - Leads from Stator 

9. lnstall stator assembly to front cover and tighten three thru 
bolts. 

10. Install brush holder (A)  to stator housing so that two brushes 
are placed on slip rings. 

A - B N S ~  noldsr 
B -Stator Housing 

Be sure not to brake brushes when installing. 

11. Install rear cover to nator housing. 



Charging Circuit (35A) 40-1 1-1 1 

INSTALLATION 

1. Position alternator and belt guard (El and install mounting bolts 
(A) and adjusting bolt IF). Do not tighten bolts at this time. 

2. Attach harness connector (8). Connect terminal wire (C) to 
"A" terminal and black ground wire to "E" terminal. 

3. Install lower shield (D) with threescrews 

A -Mounting Bolts D -Belt Cover 
B - Warnsrr Connector E -Belt Guard 
C -Terminal W ire F -Adjusting Bolt 

4. Attach battery ground cable to negative 1 -  terminal on 
batterv. 

5. Adjust belt to have 10 t o  16 mm 1318 to  518 in.) deflection 
when a 89 N (9 kg) (20 lbs) force is applied midway between 
alternator and engine pulley (Arrow). 



40-1 1-12 Charging Circuit (35Al 

VOLTAGE REGULATOR 

Refer to 240.11 for charging system diagnosis. 

1. Remove voltage regulator by removing w o  screws. Disconnect 
wiring harness and lift out voltage regulator. 

2. Install new regulator by reversing the above procedure. 

A -Voltage Regulator 
B -Mounting Screws 

SMEZ7601718)04 VMZ76 and 276D 
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STARTING CIRCUIT 40.-151 

STARTING MOTOR - INSPECTION AND REMOVAL 

1. Inspect starting motor for external defects before removal. 
Check for loose mounting bolts and pole shoe retaining screws. 
Operate motor and listen for rattling, squealing or grinding 
noises. 

2. Disconnect battery ground cable. 

3. Disconnect battery cable (A) and switch wiring 16). 

4. Remove two nuts (C) and separate starter from engine. 

A - Battery Cable 
B -Switch Wiring 
C -Mounting Nuh 

TEST BEFORE DISASSEMBLY 

Overrunning Clutch Check 

Grasp the pinion and turn. It should turn freely in  a clockwise 
direction but not counterclockwise. If the clutch i s  defective the 

entire clutch assembly must be replaced. 

Never operate starting motor longer than 20 seconds. Allow 
at least two minutes for coding and battery recovery before 
operating again. Oueheating. c a d  by  excessive operation, - will seriously damage starting motor. 

No-Load Test 

1. Connect positive (+) terminal of ammeter (A) to the battery 
positive (+) terminal, and negative (-1 terminal of ammeter 
t o  the starter "S" terminal. 

2. Connect battery ground cable to the starter body (D). 

3. Connect positive (+) terminal of voltmeter (CI to the starter 
"EI" terminal, and negative (-) terminal of voltmeter to the 
starter body or battery ground terminal. 

4. Prepare hand tachometer at the starter shaft. 

5. Use a screwdriver to jump across from battery "B" terminal 
t o  switch "S" terminal. Starter should engage and run. 

If solenoid only chaners, hold-in winding i s  opencircuited. 
If nothing happens, either pull-in winding is opencircuited 
or mechanical parts are sticking. To check for sticking. remove 
end cover and push plunger by hand. 
If solenoid engages properly but motor does not run, check 
main contact points, bearings. brushes, reduction gears, arma- 
ture, and field windings. 

Solenoid cannot be repaired. Just make sure a l l  connections are 
good and clean t h e  main contact points. 

6. Measure current draw and shaft speed, and compare t o  the 
following specifications. 

A - Ammeter C -Vol t  Mtlmr E - Tachanstar 
B -Battery D - Stertar F - Kay Switeh 



40-1 5-2 Starting Circuit 

TEST BEFORE DISASSEMBLY IContinued) 

NO-LOAD TEST SPECIFICATIONS h 

Cu-tDm Voltage RPM 

YM2761276D. . . 70 amps . . . . . . . . 12volts . . . . . 6WO rpm 

If speed and current draw are slightly low, connect a voltmeter 
between "0" terminal and starter frame. Observe voltage during 
test. Voltage may be reduced because of high current draw on 
battery. 

If speed or current draw is significantly different than specified, 
diagnose problem as follows. 

Fails to operate, no current draw 
Open field circuit (All field windings) 
Open armature windings 
Defective brush contact with commutator 
Open solenoid windings 
Defective solenoid contacts 

Fails to operate. high current draw 
Grounded field windings or armature windings 
Seized bearings 

Low speed. low,current draw 
High internal resistance 
Defective brush contact with commutator 

Low speed, high current draw 
Excessive friction 
Shorted armature 
Grounded armature or field windings 

High speed, high current draw 
Shorted field windings 

SMEZ760IIIB304 YM276 and 2760 
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Starting Circuit 40-1 5-3 

r- DISASSEMBLY 

6 

/-- 

A -Solenoid Switch 
B - Dust Cover 
C -Spring 
D - S h i i  Lmar 
E - CapSnaw (2 used) 
F - Bushing 
G - Fmnt Cover 
H -Snap Ring 
I -Stop Ring 
J - Drive Pinion 
K - Center Plate 
L -Armature 
M - Saner Frame 
N - Field Coil (PolsShoa) 
0 -Pol. Sshos Rmtaining S m w  (4 u s d l  
P - Brush (+I (2 used) 
Q - B r u h  (-1 I2  used1 
R - Brush Spring 14 usdl 
S -Rear Covar 
T -Bushing 
U -Thrust W.rhar 10.2 mml 

V - Thrust Wahsr (1.0 mm) 
W-Thnr Bolt12 usedl 
X - scnw (2 usedl 
Y - Smpwr W&er 
Z - Rubbar Warher - 
SME2160111~304 YM276and 276D 
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40-1 5 4  Starting Circuit 

DISASSEMBLY (Continued) 

1. Remove solenoid assembly (A) from front cover (0). 

A -Solenoid 
B - Front cover 

2. Remove two brush holder retaining cap screws (A) and two 
thru bolts (01 from rear cover. 

A - Cap S a e u  I2 usd l  
B - Thru Bolt I2 u s d l  
C - Rear Corer 
D - Brush Holder 

3 Remove field coil assembly (A) with brush holder (C). 

A - Field Coil AsemMy 
B -Armature 
C - Brush Holder 
0 - Fmnt Carer 

S M E 2 7 6 O l l J ~ ~  
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Starting Circuit 40-1 5-5 

4. Remove pivot pin (Bl from front cover ID). 

A - Cotter Pin 
B - Pivot Pin 
C - Shifl Lsver 
D - Front Cover 

5. Removing armature (Al with pinion (El from front cover (F). 

A - A r M N r e  
B - Plate 
C - Shiit Laver 
D - Overturning Clutch 
E - Pinion Gear 
F - Frontcover 

- 
6. Set all disassembled parts on aclean table. 

A - Fmnt Cover 
B -Pinion Gmr 
C -Shift Lever 
D - Armaura 
E -Solenoid Aasmbly 
F - Field Coil Aasmbly 
G - Brnh.5 
H - Thm Bolk 
I - Rear Covar 
J - Washan 
K - RubbrWahsr  
L -Snap Ring 



40-1 54 Starting Circuit 

INSPECTION AND REPAIR n 

Armature 

Do not clean armature with solvent. Solvent ewld damage 
insulation on winding. Use only mineral spirits and a brush. 

Short Circuited Windings 
Symptoms - Starting motor cranks engine too slowly. On no. 
load test. motor has low armature weed and high current draw. 

Use a growler to test armature for shorts. Follow the manufac- 
turer's instructions. Replace armature if shorted. 

Grounded Windings 
Symptoms - Starting motor crank, engine too slowly or not at 
all. On no-load test, motor has low armature speed and high 
current or fails to operate and has high current draw. 

Use an ohmmeter or test lam0 to test for continuitv between 
commutator bars and armature shaft. If test show continuity. 
a winding is grounded. If fault cannot be corrected, replace 
armature. 

All armature winding are connected in series, so you don't need 
to  check more than one commutator bar. 

Commutator 

1. Carefully check commutator. Look for roughness. burned 
commutator ban, or any material which might cause short 
circuits between bars. 

2. If commutator i s  out of round, badly burned, or rough, it can 
be turned down slightly on a lathe. Remove only enough 
metal to eliminate problem. - 



Starting Circuit 40-1 5 7  

- 3. Inspect commutator depth. I f  the commutator is badly worn, 
make a light cut on the lathe with a sharp tool. After this, 
it should be polished with 400 emery paper. 

A - H A W  El& 
B -Commutator S q m e n t  
C - Conact Depth of Undercut 

4. Undercut insulation betweencommutator bars t o  0.5 t o  0.8 mm 
(0.0019 to 0.031 inch). Touch up commutator with 400 
sandpaper after using lathe. Clean dust and metal chips from 
armature when finished. 

If no-load test indicates possibility of grounding, short circuited. 
or open circuited windings, check armature for these defects. 
Windings are large, and defect might be easy to spot. 

Do not cut as shown by (C). 

-.-.. 
OpeninpCircuited Windings 
Symptoms - Starting motor cranks engine too slowly. On no- 

load test, motor has low armature speed and high current draw. 

Use an ohmmeter or test light t o  test armature for an open circuit. 
Touch the probes to two commutator segments. There should be 
continuity. Replace armature i f  open-circuited. 

Open circuits are usually due to overheating caused by excessive 
cranking. Check connections of windings to commutator bars. 
Also look for burned edges on commutator ban. 



40-1 58  Starting Circuit 

,--.. 
INSPECTION AND REPAIR (Continued) 

Field Coil 

Grounded Field 
Use an ohmmeter or t es t  light to test for a grounded field winding. 

Touch one lead to a field coil brush and the other lead to the 
field housing. Be sure the brush pigtail i s  not touching the housing. 
There should be no continuity. 

If there is  continuity, the coil i s  grounded, and field coli assembly 
must be replaced. 

Open Field 
Using an ohmmeter 0: test light, touch one lead to each field coil 
brush. There should be continuity. 

If there is  no continuity, the field coil is open. and field coil assem- 
bly must be replaced. 

Solenoid Switch 

Continuity Ten of Shunt Coil 
Place one tes t  probe on the terminal S of  the magnetic switch 
and the other on the metal section of the magnetic case. Check 
the hold-on windings (shunt coils) for continuity. 

Continuity Test of Series Coil 
Place one test probe on the terminal S and the other on the 
terminal M. Check the operating windings (series coils) for 
continuity. No reading indicates that this coil opens. 
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I 

h Brushes 

1. Measure brush length. Replace brushes if worn to less than 
12 mm (0.472 in.). 

If the negative side brushes mounted on the brush holder are 
worn, replace the entire brush holder. If the field coil brushes 
are worn, the entire field coil assembly must be replaced. 

2. Using an ohmmeter or test light, check brush holder insulation. 
Touch one lead of t h e  tester to the negative brush holder and 
t h e  other lead to the field brush holder. There should be no 
continuity. Replace brush holder i f  defective. 

3. Check brush spring tension with a spring scale. Tension should 
be about 1600 grams (56 ounces). 

Replace spring if tension is  less than 1400 grams (49 ounces). 
or if spring i s  distorted. 

A - Spring S d e  
B - Brush Spring 

ASSEMBLY 

1. Ensure that the parts indicated are lubricated with "Shell 
Alvania Grease No. 2", or the equivalent high melting point 

grease. 

'If specified grease is  not available, substitute Esso Beacon 325 
or Delco-Remy Lubricant No. 1960954. 

2. Assemble starting motor in reverse order of disassembly. Refer 
to Figure for parts placement. 

Be sure m insert t h e  thrust washer beiweeo the rear cover 
and the armature. If the end play is more than 0.3 mm, 
more shims should be added. 

A - R a a  Cwar Bushing E - Solanoid P b w r  
B - T h w ~  Washer F -Pinion Shsft 
C - C-r PI= G - Fmnt Covn Bushing 
D - Helical Spline 
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ADJUSTMENT AND PERFORMANCE TEST 

pi I @ I setting Pinion Clearance 
/ 

1. After complete assembly of the starter motor. connect starter 
to battery as shown in the figure. 

2. When the pinion is in the engaged position, measure the distance 
(A) between the pinion and the stopper. This check should 
be made with the pinion pressed back slightly to take up any 
play in the engagement linkage. The distance (A) should be 

lSs9010 0.3 - 1.5 mm (0.012 to 0.059 in.). 

Adjusting Pinion Clearance (Clearance) 

3. If the gap between the pinion and pinion stopper cannot meet 
the specifications, insert shims (A) as shown in Fig. 0.4 and 
0.8 mm (0.016 and 0.031 in.) thickness are available. 

A -Adjusting Shim 
B -Solenoid Assembly 

Mesh clearance (A) is the distance between flywheel ring gear 
and starter pinion in the rest position. This clearance should be 
between 3 mm to 5 mm. 

Adjust with thicker packing under starter mounting i f  the measure- 
ment cannot meet specifications. 

A - Mah Clearance D - Ring Gear 
B -Pinion Haipht E - Pinion 
C - Ring Gear Hnight 

I 

INSTALLATION 

1. Install starter using two nuts (C). Tighten securely. 

2. Connect switch wiring (B) and battery caMe (A). 

3. Connect negative (-1 battery cable to battery. 

A - 6 a ~ r y  Cable 
B -Switch Wiring 
C -Mounting Nuts 

Adjusting Mesh Clearance 
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ADJUSTING HEADLIGHTS - Adjust headlights so they shine slightly down and t o  the right. 

Use illustration as a guide for adjustment. Have lights on low 
beam. Sight across hood ornament and steering wheel to locate 
tractor centerline. 

Adjusting screws are located behind bulbs. Open hood for access. 

A -Height of Lamp 
B - Centerline of Tractor 
C - Lower Light Zone 
D - Upper Light Zone 
E - 130 mm (5  in.) 
F - Poinb Directly in front of Ligho 

1. Park tractor on level ground, 8 m (25 feet) from a wall. 1 

6. Adjust lamp assemblies i f  necessary. Adjusting screws are 
behind bulbs. Ooen hood for access. 

2. Measure height of lamps above ground, and place a strip of 
masking tape on wall a t  same height. 

3. Slight across steering wheel and hood ornament to locate 

tractor centerline. Mark this spot, and measure out 130 mm 

(5 in.) in each direction. This locates a spot directly in front of 
each lamp. 

4. Turn light switch to the second pulled position, which switches 
head lamps to low beam. 

5. Locate small zone of bright light projected by each lamp. 
Top of bright zone should be 130 mm (5 in.) lowerthan lamp. 

2 

2 0 
-J 

and left edge of zone should be 130 mm (5 in.) t o  left of lamp. 
Cover other lamp i f  necessary. 



Lighting and Accessory Circuis 

BULB REPLACEMENT 

HEADLIGHTS ,--. 
1. Remove bulb base by pressing down slightly and turning 

counterclockwise. Lift out bulb. 

2. Insert new bulb. Press bulb base down slightly and turn clock- 
wise. 

TURN SIGNAL & FLASHING WARNING LAMPS 

1. Remove lens by removing three screws. 

.- 
2. Remove bulb by pressing down slightly and turning counter- 

clockwise. 

3. Press new bulb in, turning clockwise. Replace lens. 

$2:?u:,:k, 

INDICATOR CLUSTER LAMPS 

1. Remove access panel by removing seven screws (A) 

2. Turn 114 counterclockwise to remove holder with bulb (C) 
from lamp cluster (B). 

A -Instrument Pam1 
B - Lamp Cluster 
C - Lamp Holder 

SMEZ76OIlIB?04 
I(inamor0. printed in Jam" 

YM176 and 276D 
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3. Remove bulb by pressing down and turning counterclockwise. 

4. Press new bulb in, turning clockwise. 

5. Insert lamp holder and turn clockwise to lock the holder on 
cluster. 

6. Be sure bulbs are under correct lenses. "OIL" and "CHG" 
lamps should glow with key switch "ON". "TEMY lamps 

should glow with key switch at "START" position. 

7. Install access panel with five screws 

A - Bulb 
B -Bulb Hmldsr 

WORK LIGHT 

1. Remove lens by removing two screws. 

2. Press new bulb by pressing down and turning counterclockwise. 

3. Press new bulb in, turning clockwise and reinstall lens. 

THERMOSTART PLUG 

A CAUTION: When testing thermostart plug, wear safety 
@asses and do not get too dose to the burning fuel. 

1. Remove air cleaner-tomanifold pipe. 

2. Holding key switch in thermostart position, look into manifold. 
After about five seconds, the inner coil in the thermostart plug 
should glow bright red. After about ten seconds, burning fuel 
should drip from the plug. 

3. If the ~ l u s  i s  not workins. check wiring between plug and key . - .. 
switch for continuity and loose connections. 

For additional tests of the thermostart plug, refer to Chapter 
30, Section 20. 
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SPECIFICATIONS AND SPECIAL TOOLS 50-00-1 

SPECIFICATIONS 

, -ngine Clutch and Linkage 

SPRING FREE LENGTH WORKING LOAD 

Clutch Release . . . . . . . . . . . . . . . . . . . . . . . . .  107 mm. . . . . . . . . . . . . . . . . . . . . . . . . .  135 mm a t  176N 
(4.21 in.) (5.3 mm at 39.7) 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Clutch Release York  I.D. . . . . . . . . . . . . . . . . . .  20.01 - 20.07 mm 
(0.788 - 0.790 in.) 

Release Shaft O.D. . . . . . . . . . . . . . . . . . . . . . .  19.95 - 20.00 mm 
(0.785 - 0.787 in.) 

Yoke-to-Release Shaft Clearance . . . . . . . . . . . . .  0.01 - 0.12 mm . . . .  
10.004 - 0.005 in.) 

Pedal Bushings 1.13. . . . . . . . . . . . . . . . . . . . . . .  25.1 2 - 25.14 mm 
10.989 - 0.990 in.) 

Pedal Shaft O.D.. . . . . . . . . . . . . . . . . . . . . . . .  24.95 - 25.00 mm 
(0.982 - 0.984 in.) 

Pedal I.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.07-25.12mm 
(0.987 - 0.989 in.) 

Pedal Bushing-to-Shaft Clearance . . . . . . . . . . . . .  0.12 - 0.19 mm . . . . . . . . . . . . . . . . .  
(0.005 - 0.008 in.) 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Pedal-to-Shaft Clearance. 0.07 - 0.17 mm 
(0.003 - 0.007 in.) 

Release Bearing I.D. . . . . . . . . . . . . . . . . . . . . .  39.99 - 40.00 mm 
(1.574 - 1.575 in.) 

Release Sleeve Bushing O.D. . . . . . . . . . . . . . . . .  40.00 - 40.02 mm 
(1.575 - 1.576 in.) 

Release Sleeve Bushings I.D. . . . . . . . . . . . . . . . .  22.40 - 22.42 mrn 
(0.882 - 0.883 in.) 

Main Drive Shaft O.D. 
(at Release Bearing). . . . . . . . . . . . . . . . . . . .  21.92 - 22.00 . . . . . . . . . . . . . . . . . .  

(0.863 - 0.886 in.) 

Sleeve Bushings.to-Shaft Clearance . . . . . . . . . . . .  0.4 - 0.5 mrn . . . . . . . . . . . . . . . . . . .  
(0.016 - 0.020 in.) 

Main Drive Shah Pilot O.D. . . . . . . . . . . . . . . . .  19.49 - 14.96 mrn 
(0.588 - 0.589 in.) 

Pilot Bushing I .D. . . . . . . . . . . . . . . . . . . . . . . .  15.00 - 15.03 mm 
(0.591 - 0.592 in.1 

Pilot Bushing-to-Shaft Clearance. . . . . . . . . . . . . .  0.04 - 0.09 mm . . . . . . . . . . . . . . . . .  
(0.00157 - 0.00354 in.) 

Clutch Disk Thickness . . . . . . . . . . . . . . . . . . . .  8.3 - 8.9 mm . . . . . . . . . . . . . . . . . . .  
(0.3268 - 0.3504 in.) 

Disk Facing Thickness . . . . . . . . . . . . . . . . . . . .  3.4 - 3.6 mm 
(0.1339 - 0.1417 in.) 

P 

21.5 mm 
(0.846 in.) 

0.5 mm 
1O.OM in.) 

6.6 mm 
(0.2598 in.) 



50-00-2 Specifications and Special Tools 

SPECIFICATIONS 

Engine Clutch and Linkage (Continued) 

ITEM NEW PART SPECIFICATIONS 

Disk Rivet Head Depth. 1.2 mm . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
(0.047 in.) 

Facing Warpage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

Pressure Plate Warpage . . . . . . . . . . . . . . . . . . . .  0.07 mm . . . . . . . . . . . . . . . . . . .  
(0.0028 in.) 

Flywheel Warpage. 0.07 mm . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
(0.0028 in.) 

Clutch Disk Play 
Axial.. - - - -  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..... Radial . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  
Clutch Disk Spline Backlash 0.05 - 0.15 mm . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

(0.002 - 0.006 in.) 

Diaphragm Spring Finger Height. . . . . . . . . . . . . .  
(with new disk) 

30 - 32 mm. . . . . . . . . . .  
(1.18- 1.26in.l 

Clutch Pedal Free Play 15 - 25 mm . . . . . . . . . . . . . . . . . . . .  
(0.59 - 0.98 in.) 

Clutch Pedal Stroke. 1 10 mm . . . . . . . . . . . . . . . . . . . . .  
14.33 in.) 

CAP SCREW TOROUE SPECIFICATION 

Clutch Cover-to-Flywheel 30 Nm ( 3 kgm) ( 22 ft-lbs.) . . . . . . . . . . . . . . . . . .  

Clutch Housing-to-Engine . . . . . . . . . . . . . . . . . .  98 Nm 110 kgm) ( 72ft-lbs.) 

Clutch Housing-to-Transmission Case MI2 . . . . . .  137 Nm (14 kgm) (101 ft-lbs.) 

M14 . . . . . .  196 Nm (20 kgm) (145ft-lbs.) 

WEAR LIMIT 

. . .  0.3 mm 
10.01 2 in.) 

. . .  0.4 mm 
(0.016 in.) 

. . .  0.2 mm 
10.0079 in.) 

. . .  0.2 mm 
(0.0079 in.) 

. . 0.7 mm 10.03 in.) 

. . 1 mm (0.04 in.) 

. . 0.3 mm 
10.012 in.) 

27 mm 
11.06 in.) 

sME2760171e304 
Kinomoro. Prinrrd in YMZ76 and 2760 
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f l  
Power Shift Transmission 

SPRING FREE LENGTH 

. . . . . . . . . .  Detent (Range Shift Fork) . . . . . . . . .  New P a n .  22.2 mm . .  
(0.874 in.) 

Wear Limit. . . . . . . . . .  21.83 mm 
(0.839 in.) 

WORKING LOAD 

15.7 mmat 118.8 N (12.12 kg) 
(0.618 in. at 26.72 lbs.) 

. . . . . . . . . . . . .  Detent (Power Shift Fork) . . . . . . . . .  New Part . . . . . . . . . . .  13.6 mm 9.3 mm a t  62.2 N (6.35 kg) 
(0.535 in.) 10.366 in. at 14.0 Ibs.) 

Wear Limit. . . . . . . . . .  13.0 mm 
(0.512 in.) 

Power Shift Clutch Piston 
. . . . . . . . . . . . .  Return Spring. . . . . . . . . . . . . . . . .  New Part. . . . . . . . . . .  42.0 mm 19.6 mm a t  654 N (66.7 kg) 

(1.65 in.) (0.77 in. a t  147 1bs.I 
Wear Limit. . . . . . . . . .  44.0 mm 

(1.73 in.) 

Clutch Disk Separator 

DRVlRelief Valve 
Outer . . . . . .  

I- 

New P a n .  . . . . . . . . . .  3.8mm. . 
(0.15 in.) 

Wear Limit. . . . . . . . . .  3.6 mm 
(0.142 in.) 

2.6 mm a t  10.2 N (1.04 kg1 
(0.102 in. a t  2.29 lbs.) 

New Pan. . . . . . . . . . .  64.5 - 65.5 mm . . . . . . . .  41.5 mm a t  276 N (27.1 kg) 
(2.54 - 2.57 in.) (1.63 in. at 59.8 1bs.I 

Wear Limit. . . . . . . . . .  63 mm 
(2.46 in.) 

Inner. . . . . . . . . . . . . . . . . . . . . .  New Pan. . . . . . . . . . .  54 - 55 mm. . . . . . . . . . .  38.5 mm at 142 N (14.5 kg) 
(2.13 - 2.16 :- ! (1.52 in. at 32 lbs.) 

Wear Limit. . . . . . . . . .  52 mm 
(2.05 in.) 

2nd Relief Valve . . . . . . . . . . . . .  New Pan . . . . . . . . . . .  16.3 mm 9.7 mrn at 3.53 N (0.36 kg) 
(0.642 in.) (0.382 in. a t  0.794 lbs.) 

Wear Limit. . . . . . . . . .  14.7 mm 
(0.60 in.) 

Inertia Brake Piston Spring . . . . . . . . .  New Part . . . . . . . . . . .  34 mm . . . . . . . . . . . . . .  26.4 mm at 0.96 KN (97.4 kg) 
(1.34 in.) (1.039 in. at 215 lbs.) 

SME2760(118304 YM276 and 2760 
Kinomoro, Printed in Japan 



50-00-4 Specifications and Special Tools 

SPECIFICATIONS 

Power Shift Transmission (Continued) 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Transmission Oil Capacity YM276 . . . . . . . . . . .  17.5 P (4.6 US Gal) 
YM275D . . . . . . . . . .  18.0 P (4.8 US Gal) 

Main Shaft 
O.D. at Front Bearing. . . . . . . . . . . . . . . . . . .  19.9935 - 20.0065 mm 

(0.7871 - 0.7877 in.) 
O.D. a t  Center Bearings . . . . . . . . . . . . . . . . .  30.002 - 30.01 5 mm 

(1.1812 - 1.1817 in.) 
O.D. at One-way Clutch . . . . . . . . . . . . . . . . .  27.767 - 27.770 mm 

(1.0932 - 1.0933 in.) 
O.D. a t  Needle Bearing. . . . . . . . . . . . . . . . . .  21.991 - 22.000 mm 

(0.8658 - 0.8661 in.) 
0.0. at Rear Bearing . . . . . . . . . . . . . . . . . . .  20.002 - 20.01 5 mm 

(0.7875 - 0.7880 in.) 
Axial Play . . . . . . . . . . . . . . . . . . . . . . . . . .  0.11 - 0.53 mm . . . . . . . . . . . . . . . . . . . .  0.8 mm 

(0.00433 - 0.0224 in.) (0.031 in.) 
Clutch Shaft 

Clutch Shaft O.D. at Oil Manifold. . . . . . . . . . .  29.925 - 29.95 mm 
(1.178 - 1.179 in.) 

Clutch Shaft 0.0. at Cylinder . . . . . . . . . . . . .  34.984 - 34.994 mm 
(1.377 - 1.378 in.) 

Clutch Shaft I.D. a t  Needle Bearing. . . . . . . . . .  24.007 - 24.020 mm 
(0.945 - 0.946 in.) 

Axial Play . . . . . . . . . . . . . . . . . . . . . . . . . .  0.23 - 0.61 mm . . . . . . . . . . . . . . . . . . . .  0.8 mm 

(0.00906 - 0.0240 in.) (0.031 in.) 
Counter Gear I.D. 

a t  Front Bearing . . . . . . . . . . . . . . . . . . . . . .  62.000 - 62.030 mm 
(2.4409 - 2.4421 in.) 

at One-way Clutch. . . . . . . . . . . . . . . . . . . . .  44.412 -44.438 mm 
(1.7485 - 1.7495 in.) 

a t  Needle Bearing . . . . . . . . . . . . . . . . . . . .  26.007 - 26.020 mm 
(1.0239 - 1.0244 in.) 

Creep Gear 1.0. 
a t  Needle Bearing . . . . . . . . . . . . . . . . . . . . .  25.007 - 26.020 mm 

(1.0239 - 1.0244 in.) 
a t  Bearing . . . . . . . . . . . . . . . . . . . . . . . . . .  44.000 - 44.025 mm 

(1.7323 - 1.7333 in.) 
Reverse Idler Shaft 

O.D. at Needle Bearing. . . . . . . . . . . . . . . . . .  21.982 - 22.000 mm 
(0.8654 - 0.8661 in.) 

O.D. at Center Plate. . . . . . . . . . . . . . . . . . . .  17.982 - 18.000 mm 
(0.7080 - 0.7087 in.) 

Differential Drive Shaft 
O.D. at Rear Bearings. . . . . . . . . . . . . . . . . . .  40.002 -40.018 mm 

(1.5749 -1.5755 in.) 
O.D. at Needle Bearing. . . . . . . . . . . . . . . . . .  17.994 - 17.983 mm 

(0.7084 - 0.7080 in.) 
Axial Play . . . . . . . . . . . . . . . . . . . . . . . . . .  0.11 - 0.57 mm . . . . . . . . . . . . . . . . . . . .  0.8 mm 

(0.00433 - 0.0224 in.) (0.031 in.) 

SUE276011 18304 YM276 and 276D 
Kinornoto. Prinred in Janapan 
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ITEM /-. NEW PART SPECIFICATIONS 

Creep Gear Shaft 
0.D.at Front Bearing. . . . . . . . . . . . . . . . . . .  16.994- 17.006mm 

(0.6691 - 0.6695 in.) 
0.D.at Rear Bearing . . . . . . . . . . . . . . . . . . .  16.994- 17.006mm 

(0.6691 - 0.6695 in.) 

Power Shift Pump 
Inner Gear (Drive Gear) O.D. . . . . . . . . . . . . .  42.950 - 42.975 mm 

11.691 - 1.692 in.) 
Inner Gear Counter Bore a t  Separator. . . . . . . .  43.040 - 43.060 mm 

(1.694 - 1.695 in.) 
Clearance between lnner Gear 
and Separator . . . . . . . . . . . . . . . . . . . . . . .  0.065 - 0.1 10 mm 

10.0026 - 0.0043 in.) 
Outer Ring Gear 1.0. . . . . . . . . . . . . . . . . . . .  50.600 - 50.630 mm 

(1.992 - 1.993 in.) 
Outer Ring Gear Counter Bore 

a t  Separator . . . . . . . . . . . . . . . . . . . . . . . .  50.510 - 50.540 mm 
(1.989 - 1.990 in.) 

Clearance between Outer Ring Gear 
and Separator . . . . . . . . . . . . . . . . . . . . . . .  0.06 - 0.12 mm 

10.0024 - 0.0047 in.) 
Outer Ring Gear O.D. . . . . . . . . . . . . . . . . . .  65.94 - 65.97 mm 

(2.596 - 2.597 in.) 
Outer Ring Gear Bore of Pump Case . . . . . . . . .  66.00 - 66.03 mm - (2.598 - 2.600 in.) 
Clearance between Outer Ring Gear 
and Pump Case . . . . . . . . . . . . . . . . . . . . . .  0.003 - 0.09 mm 

(0.001 2 - 0.0035 in.) 
Width of Inner Gear. . . . . . . . . . . . . . . . . . . .  11.995 - 12.005 mm 

10.4722 - 0.4726 in.) 
Width of Outer Gear . . . . . . . . . . . . . . . . . . .  11.995 - 12.005 mm 

(0.4722 - 0.4726 in.) 
Depth of Pump Case . . . . . . . . . . . . . . . . . . .  Gear Width +0.05 mm 

(Gear Width +O.M)2 in.) 
Power Shift Pump Output a t  Oil Temperature 

7 0 " ~  (1 5B0~Iand ~ngine 2600 rpm . . . . . . . .  12.48 Plmin . . . . . . . . . . . . . . . . . . . . . . .  
(3.28 GPM) 

Power Shift Pump Shaft 
O.D. at Bearings . . . . . . . . . . . . . . . . . . . . . .  19.955 - 20.005 mm 

10.7872 - 0.7876 in.) 
0.D.at Oil Seal Collar . . . . . . . . . . . . . . . . . .  19.955- 20.005mm 

(0.7872 - 0.7876 in.) 

Power Shift Pump Cover 
I.D. a t  Bearing and Oil Seal . . . . . . . . . . . . . . .  42.00 - 42.025 

11.6535 - 1.6545 in.) 

WEAR LIMIT 

9.36 Plmin 
(2.46 GPM) 

SME2760171glM YM.276 and 276D 
Kinornoto, Primed in Japan 



50.00-6 Specifications and Special Tools 

SPECIFICATIONS 

Power Shift Transmission (Continued) 

ITEM NEW PART SPECIFICATIONS 

Oil Manifold 
Clutch Shaft Bore I.D. . . . . . . . . . . . . . . . . . . . . . . . .  30.1 5 - 30.20 mm 

(1.187- l.189in.h 

lnertia Brake 
Inertia Brake Disk Thickness . . . . . . . . . . . . . . . . . . . .  3.9 - 4.1 mm . . . . . . . .  

(0.154 - 0.161 in.) 
Inertia Brake Release Shaft O.D. . . . . . . . . . . . . . . . . .  14.948 - 14.984 mm 

(0.589 - 0.590 in.) 
Release Shah Bushing I.D. . . . . . . . . . . . . . . . . . . . . .  15.000 - 15.027 mm 

(0.591 - 0.592 in.) 

Center Plate 
Flatness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I.D. at Main Shaft Front Bearing . . . . . . . . . . . . . . . . .  51.985 - 52.01 5 mm 
(2.0467 - 2.0478 in.) 

I.D. a t  Clutch Shaft Front Bearing . . . . . . . . . . . . . . . .  61.985 - 62.015 mm 
(2.4404 - 2.4415 in.) 

I.D. a t  Reverse Idler Shaft. . . . . . . . . . . . . . . . . . . . . .  18.000 - 18.021 mm 
(0.7087 - 0.7095 in.) 

Regularor Care 
DRV Sleeve I.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.000 - 20.009 mm 

(0.7874 - 0.7878 in.) 
DRV Body O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.983 - 19.990 mm 

(0.7867 - 0.7870 in.) 
Clearance between DRV Sleeve 

. . . . . . .  and Body. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.010 -0.026 mm 
(0.0004 - 0.0010 in.) 

DRV Sleeve O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.975 - 24.985 mm 
(0.9833 - 0.9837 in.) 

DRV Sleeve Bore of Regulator Case . . . . . . . . . . . . . . .  25.00 - 25.02 mm 
(0.984 - 0.985 in.) 

Clearance between DRV sleeve 
. . . . . . .  and Regulator Case . . . . . . . . . . . . . . . . . . . . . . . . .  0.015 - 0.045 mm 

10.0006 - 0.0018 in.) 
MRV (Main Relief Valve) Sleeve I.D. . . . . . . . . . . . . . .  18.500 - 18.513 mm 

(0.7283 - 0.7289 in.) 
MRV Body O.D.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.470 - 18.480mm 

(0.7272 - 0.7276 in.) 
Clearance between MRV Sleeve 

and Body. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.020 - 0.043 mm . . . . . . .  
(0.0008 - 0.001 7 in.) 

MRV Sleeve O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.99 - 25.00 mm 

(0.9839 - 0.9843 in.) 
Sleeve Bore of Regulator Care . . . . . . . . . . . . . . . . . . .  25.00 - 25.02 mm 

10.9843 - 0.9850 in.) 

WEAR LIMIT 

3.5 rnm 
(0.138 in.) 

. . .  0.2 mm 
(0.008 in.) 

0.045 mm 
(0.008 in.) 

0.060 mm 
(0.0024 in.) 

0.060 mm 
(0.0024 in.) 
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Specifications and Special Tools 50-00-7 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT /-. 
Regulator Case (Continued) 

Clearance between MRV Sleeve 
and Regulator Case . . . . . . . . . . . . . . . . . . . . . . . . .  0.00 - 0.03 mm . . . . . . . . . . . . . .  0.06 mm 

(0 - 0.001 in.) (0.024 in.) 
Power Shift Valve Spool D.D. . . . . . . . . . . . . . . . . . . .  15.975 - 15.987 mm 

(0.6289 - 0.6294 in.) 
Spool Bore of Regulator Case . . . . . . . . . . . . . . . . . . .  16.007 - 16.025 mm 

(0.6302 - 0.6309 in.) 
Clearance between Spool and 

Regulator Case . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.025 -0.045 mm . . . . . . . . . . . .  0.06 mm 
10.0001 - 0.001 7 in.) (0.0024 in.) 

Fork Groove Width of Spool . . . . . . . . . . . . . . . . . . . .  7.1 - 7.3 mm 
(0.280 - 0.287 in.) 

Valve Spool Fork End Thickness . . . . . . . . . . . . . . . . .  6.7 - 6.9 mm 
(0.264 - 0.272 in.) 

Valve Spool Fork I.D. . . . . . . . . . . . . . . . . . . . . . . . .  12.000 - 12.027mm 
(0.472 - 0.474 in.) 

Fork Shaft D.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.966 - 11.984 mm 
10.471 - 0.472 in.) 

Fork Shaft Bore of 
Regulator Case Cover. . . . . . . . . . . . . . . . . . . . . . . .  12.000 - 12.027 mm 

(0.472 - 0.474 in.) 
P.S. Shifter Armshaft D.D. . . . . . . . . . . . . . . . . . . . . .  13.957 - 14.000 rnm 

(0.5495 - 0.5512 in.) 
P.S. Shifter Armshaft Holder Bore . . . . . . . . . . . . . . . .  14.016 - 14.043 mm - (0.5518 - 0.5529 in.) 
Armshaft to  Holder Clearance . . . . . . . . . . . . . . . . . . .  0.01 6 - 0.086 mm . . . . . . . . . . . .  0.1 2 mm 

(0.0006 - 0.0034 in.) (0.005 in.) 
Second Relief Valve Pressure. . . . . . . . . . . . . . . . . . . .  40 KPa . . . . . . . . . . . . . . . . . . . .  19.6 KPa 

a t  Engine 2600 rpm. (0.4 kg/cmz ) (0.2 kg/cm2 ) 
(5.7 PSI) (2.84 PSI 

Main Relief Valve Pressure . . . . . . . . . . . . . . . . . . . . .  1600 KPa. . . . . . . . . . . . . . . . . . .  1450 KPa 
at Engine 2600 rpm. (16.0 kg/cm2) (14.5 kg/cm2 1 

(227 PSI) (207 PSI) 
Clutch Engagement Delay Time 

(From Neutral to 1st) . . . . . . . . . . . . . . . . . . . . . . .  1 .O - 1.4 sec. . . . . . . . . . . . . . . . .  0.7 or 2.5 second 

Transmission Case 
I.D. at Main Shaft Rear Bearing . . . . . . . . . . . . . . . . . .  62.00 -62.03 mm 

(2.441 - 2.442 in.) 
I.D. at Clutch Shaft Rear Bearing . . . . . . . . . . . . . . . . .  72.00 - 72.03 mm 

(2.8346 - 2.8358 in.) 
I.D. at Creep Shaft Front Bearing. . . . . . . . . . . . . . . . .  40.000 - 40.025 mm 

(1.5748 - 1.5758 in.) 
1.0. at Creep Shaft Rear Bearing. . . . . . . . . . . . . . . . . .  40.000 - 40.025 mm 

(1.5748- 1.5758in.1 
I.D. at Differential Drive Shaft Bearing . . . . . . . . . . . . .  80.000 - 80.030 mm 

(3.1496 - 3.1508 in.) 
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5000-8 Specifications and Special Tools 

SPECIFICATIONS 

Power Shift Transmission (Continued) 

ITEM NEW PART SPECIFICATIONS 

Clutch Pack 
Piston I.D.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.072 - 100.107 mm 

(3.9398 - 3.9412 in.) 
Piston O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99.729 - 99.764 mm 

(3.9263 - 3.9277 in.) 
Clearance between lnner Cylinder 
and Pinon Inner Bore. . . . . . . . . . . . . . . . . . . . . . . .  0.308 - 0.378 mm 

(0.012 - 0.015 in.) 
Piston O-ring Sectional 0.13. . . . . . . . . . . . . . . . . . . . .  3.0 - 3.2 mm 

(0.1 18 -0.126 in.) 
. . . . . . .  Clutch Disk Thickness . . . . . . . . . . . . . . . . . . . . . . . .  2.5 - 2.7 mm. 

(0.098 -0.106 in.) 
Clutch Disk Spline Backlash . . . . . . . . . . . . . . . . . . . .  0.35 mm . . . . . . . . . . .  

(0.0137 in J 
Clutch Plate Thickness . . . . . . . . . . . . . . . . . . . . . . . .  1.55 - 1.65 mm . . . . . .  

(0.061 - 0.065 in.) 
. . . . .  Clutch Plate Warpage. . . . . . . . . . . . . . . . . . . . . . . . .  less than 0.15 mm 

(less than 0.0059 in.) 
Backing Plate Thickness . . . . . . . . . . . . . . . . . . . . . . .  3.45 - 3.55 mm . . . . . .  

(0.136 - 0.140 in.) 
Backing Plate Warpage . . . . . . . . . . . . . . . . . . . . . . . .  0.2 mm . . . . . . . . . . . .  

(0.0079 in.) 
Cylinder I.D. at Clutch Shaft. . . . . . . . . . . . . . . . . . . .  35.000 -35.035 mm 

(1.3780 - 1.3793 in.) 
1st Clutch Gear Bearing I.D. . . . . . . . . . . . . . . . . . . . .  62.000 - 62.030 mm 

(2.4409 - 2.4421 in.) 
2nd Clutch Gear Bearing 1.13. . . . . . . . . . . . . . . . . . . .  62.000 -62.030 mm 

(2.4409 - 2.4421 in.) 
3rd Clutch Gear Bearing I.D. . . . . . . . . . . . . . . . . . . . .  62.000 - 62.030 mm 

(2.4409 - 2.4421 in.) 
Rev. Clutch Gear Bearing I.D. . . . . . . . . . . . . . . . . . . .  62.000 - 62.030 mm 

(2.4409 - 2.4421 in.) 
Seal Ring Thickness. . . . . . . . . . . . . . . . . . . . . . . . . .  1.85 - 2.00 mm . . . . . .  

(0.073 - 0.079 in.) 
Seal Ring Width . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.85 - 3.0 mm . . . . . . .  

(0.112 - 0.1 18 in.) 

Range Shift Lever End 0.0. . . . . . . . . . . . . . . . . . . . . . .  11.7 - 11.8 mm 
(0.461 - 0.465 mm) 

Range Shift Fork Groove Width. . . . . . . . . . . . . . . . . . . .  12.1 - 12.3 mm 
(0.476 - 0.484 in.) 

Clearnce between Shift Lever End 
and Fork Groove. . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.3 - 0.6 mm 

(0.012 - 0.024 in.) 

WEAR LIMIT 

. . . . . . . . .  2.2mm 
(0.0866 in.) 

. . . . . . . . .  0.80mm 
(0.0314 in.) 

. . . . . . . . .  1.4mm 
(0.055 in.) 

. . . . . . . . .  0.3mm 
(0.0118 in.) 

. . . . . . . . .  3.30mm 
(0.13 in.) 

. . . . . . . . .  0.35mm 
(0.0137 in.) 

. . . . . . . . .  1.5mm 
(0.059 in.) 

. . . . . . . . .  2.3mm 
(0.09 in.) 
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Specifications and Special Tools 50-00-9 

ITEM NEW PART SPECIFICATIONS _- WEAR LlMl l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ForShaft0.D.. 14.966-14.984mm 
(0.5892 - 0.5899 in.) 

. . . . . . . . . . . . . . . . . . . . . . . .  Shaft Bore of Shaft Case. 15.000 - 15.043 mm 
(0.5906 - 0.5922 in.) 

. . . . . . . . . . . . . . . . . .  Clearance between Shaft and Bore 0.01 6 - 0.077 rnm 
(0.0006 - 0.003 in.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shift Fork I.D.. 15.000 - 15.027 mm 
(0.5906 - 0.5916 in.) 

. . . . . . . . . .  Clearance between Fork Shaft and Shift Fork. 0.016 - 0.061 rnm 
(0.0006 - 0.0024 in.) 

. . . . . . . . . . . . . . . . . . . . . . .  Shift Fork End Thickness 6.7 - 6.9 mm 
(0.2638 - 0.2717 in.) 

. . . . . . . . . . . . . . . . . . . . . . .  Sliding Gear Groove Width 7.1 - 7.3 mm 
(0.2795 - 0.2874 in.) 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Clearance between Fork End and Gear Groove 0.2 - 0.6 mm 1 mm 
(0.008 - 0.024 in.) (0.04 in.) 

Backlash 
Main Gear 1st to Clutch Gear 1st (21T). . . . . . . . . . . . .  0.06 - 0.18 mm . . .  

(0.0024 - 0.0071 in.! 
. . . . .  Main Gear 1st to Clutch Gear 2nd (25T) 

. . . . .  Main Gear 3rd to Clutch Gear 3rd (33Tl 

. . . . . . . . . . . .  Main Gear R to Clutch Gear R 

. .  Clutch Shaft Gear 19T to Counter Gear 51T. - . . . . . .  Counter Gear 14T to Creep Shaft 24T. 

. . . . . .  Creep Shaft 12T to Counter Gear 35T. 

. . . . . .  Counter Gear 26T to Sliding Gear 24T 

. . . . . . . . . . . . . . . . . . . .  Clutch Shaft End. 

. . . . . .  Counter Gear 14T to Sliding Gear 41T 

. . . . . . .  0.06-0.18mm.. . . . . . . . . . . . . . .  0.3mm 
(0.0024 - 0.0071 in.) (0.012 in.) 

. . . . . . .  0.05-0.17mm.. . . . . . . . . . . . . . .  0.3mm 
(0.0020 - 0.0067 in.) (0.012 in.) 

. . . . . . .  0.05-0.17mm . . . . . . . . . . . . . . . .  0.3rnm 
(0.0020 - 0.0067 in.) 10.012 in.) 

. . . . . . .  0.08-0.21 m m . .  . . . . . . . . . . . . . .  0.4mm 
(0.031 - 0.0083 in.) (0.016 in.) 

. . . . . . .  0.11 -0.26mm..  . . . . . . . . . . . . . .  0.5mm 
(0.0043 - 0.0102 in.) (0.02 in.) 

. . . . . . .  0.09-0.24mm.. . . . . . . . . . . . . . .  0.5mm 
(0.0035 - 0.0094 in.) (0.02 in.) 

. . . . . . .  0.12-0.27mm . . . . . . . . . . . . . . . .  0.5mm 
(0.0047 - 0.0106 in.) (0.02 in.) 

. . . . . . .  0.12-0.27mm.. . . . . . . . . . . . . . .  0.5mm 
(0.0047 - 0.0106 in.) (0.02 in.) 

. . . . . . .  0.11 -0 .26mm. .  . . . . . . . . . . . . . .  0.5mm 
(0.0043 - 0.0102 in.) (0.02 in.) 

. .  Sliding Gear-to-Shaft Spline Rotational Backlash. . . . . . .  0.05 - 0.15 mm 
(0.002 - 0.006 in.) 

. . . . . . . . . . . . . . . . . . . . . . . . .  Shaft (all) Deflection 

Differential Drive Shaft 0.D. a t  Needle Bearing. . . . . . . .  

CAP SCREWS lor NUT1 TORQUE SPECIFICATIONS 

. . . . . . . . . . . . . . . . . . . . . .  Oil Manifold-to-Transmission Case 30 Nm ( 3 kgml (22 h-lbs.) 
. . . . . . . . . . . . . . . . . .  Power Shift Pump-to-Transmiss~on M8 30 Nm ( 3 kgm) (22 ft-lbs.1 
. . . . . . . . . . . . . . . . .  M10. 60 Nm ( 6 kgrnl(43 ft-lbs.1 

. . . . . . . . . . . . . . . . . . . . .  Reverse Gear Shaft-to-Center Plate. 100 Nm (10 kgrnl (72 ft-lbs.1 
. . . . . . . . . . . . . . . . . . . .  Regulator Case-to-Transmission Case. 30 Nm 3 kgml (22 ft-lbs.1 

. . . . . . . . . . . . .  Differential Drive Shaft-to-Differential Housing. 30 Nm ( 3 kgm) (22 ft-lbs.1 
. . . . . . . . . . . . . . . . . .  Range Shift Cover-to-Transmission Case. 30 Nm ( 3 kgml (22 ft-lbs.1 - 

0.002 in. 
10.05 mml 
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50.00-10 Specifications and Special Tools 

SPECIFICATIONS 

PTO 

SPRING FREE LENGTH WORKING LOAD 

Detent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New Part 22.2 mm . . . . . . . . .  15.7 mm at 118.8 N (12.12 kg) 
10.874 in.) (0.618 in. at 26.72 Ibs.1 

Wear Limit 21.83 mm 
(0.839 in.) 

. . . . . . . .  Over-Running Clutch . . . . . . . .  New Part 86 mm . . . . . . . . . .  20 mm at 67 N 16.84 kg) 
(3.386 in.) (0.787 in. at 15 lbs.) 

Wear Limit 83 mm 
(3.268 in.) 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

PTO Shaft 
O.D. at Front Bearing. . . . . . . . . . . . . . . . . . . . . . . .  30.002 - 30.018 mm 

(1.1812- 1.1818in.l 
0.0. at 540 rpm. Gear Bearing. . . . . . . . . . . . . . . . . . .  34.992 - 35.008 mm 

11.3776 - 1.3783 in.) 
O.D. at Rear Bearing . . . . . . . . . . . . . . . . . . . . . . . . .  34.992 - 35.008 mrn 

(1.3776 - 1.3783 in.) 
O.D. at Sliding Splined Sleeve . . . . . . . . . . . . . . . . . . .  37.934 - 37.950 mm 

(1.4935 - 1.4941 in.] 

Sliding Splined Sleeve (Hollow Shaft) I.D. . . . . . . . . . . . . .  38.000 - 38.025 mm 
(1.4961 - 1.4970 in.) 

PTO Shaft-to-Sliding Gear Sleeve 
IHollow Shaft) Clearance . . . .  

Shift Fork End Thickness 

Fork Groove Width in Sliding Gear 

Clearance between Fork and Sliding Gear. 

0.05 - 0.091 mm . . . . . . . . . . .  
(0.0020 - 0.0036 in.) 

6.7 - 6.9 mm 
(0.263 - 0.272 in.) 

0.2 mrn 
(0.008 in.) 

0.2-0.6mm.. . . . . . . . . . . . .  l .0mm 
(0.008 - 0.024 in.) (0.040 in.) 

Shift Fork Groove Width . . . . . . . . . . . . . . . . . . . . . . . .  9.9 - 10.1 mm 
(0.390 - 0.398 in.) 

Shift Arm End Thickness . . . . . . . . . . . . . . . . . . . . . . . .  9.50 - 9.52 mm 
(0.379 - 0.375 in.) 

Clearance between Shift Fork Shaft Extension 
andArm. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.38-0.60mm.. . . . . . . . . . .  1 mm 

(0.015- 0.024 in.) (0.040 in.) 

SMEZ760171BJ04 
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Specifications and Special Tools 50-00.1 1 

ITEM ,--. 
Shift Fork I.D. 

Shift Fork Shaft O.D. 

NEW PART SPECIFICATIONS WEAR LIMIT 

14.966 - 14.984 mm 
(0.5892 - 0.5899 in.) 

Clearance between Fork and Shaft . . . . . . . . . . . .  0.016 - 0.061 mm . . . . . . . . . . . . . . . .  0.2 mm 
(0.0006 - 0.0024 in.) (0.008 in.) 

Pinion Shaft Axial Play. . . . . . . . . . . . . . . . . . . .  0.003 - 0.44 mm . . .  
(0.00012 - 0.017 in.) 

Gear Backlash. . . . . . . . . . . . .  

Sliding Gear-to-Shaft Spline 
Rotational Backlash. . . . .  

540 rpm. PTO Gear 1.D 

. . .  0.1 1 - 0.26 mm , 

(0.0043 - 0.0102 in.) 

0.05 - 0.15 mm . . 
(0.002 - 0.006 in.) 

60.000 - 60.030 mm 
(2.3622 - 2.3634 in.) 

0.6 mm 
(0.024 in.) 

0.5 mm 
(0.02 in.) 

. 0.2 mm 
(0.08 in.) 

PTO Front Plate 
I.D. at Pinion Shaft Bearing. . . . . . . . . . . . . . .  52.00- 52.03 mm 

(2.0472 - 2.0484 in.) 

I.D. at PTO Shaft Bearing. . . . . . . . . . . . . . . .  72.00 - 72.03 mm 
(2.8346 - 2.8358 in.) 

A 

PTO Rear Cover 
I.D. at Pinion Shaft Bearing. . . . . . . . . . . . . . .  62.00 - 62.03 mm 

(2.441 - 2.442 in.) 

I.D. at PTO Shaft Bearing. . . . . . . . . . . . . . . .  72.00 - 72.03 mm 
(2.835 - 2.836 in.) 

I.D. at PTO Shaft Oil Seal. . . . . . . . . . . . . . . .  60.000 - 60.M6 mm 
(2.362 - 2.364 in.) 

CAP SCREW (or NUTI TOROUE SPECIFICATIONS 

PTO Rear Cover-to-Differential Housing . . . . . . . . . . . . . . . . . .  100 Nm (10 kgm) ( 72 ft-lbs.) 
PTO Rear Cover and Front Plate-to-Supporting Shaft . . . . . . . . .  210 Nm (21 kgm) (152 ft-lbs.) 

SME27601118304 YM276 and 276D 
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SPECIFICATIONS 

Final Drive and Differential 

SPRING FREE LENGTH 

Differential Lock Return . 115mm.. 
(4.528 in.) 

ITEM NEW PART SPECIFICATIONS 

Differntiai Lock 

Fork End Thickness. . . . . . . . . . . . . . . . . . . . . . . . . .  7.8 - 8.0 mm 
(0.307 - 0.31 5 in.) 

Differential Lock Slider Groove Width. . . . . . . . . . . . . .  8.1 - 8.3 mm 
(0.318 -0.327 in.) 

Clearance between Fork and Lock Collar. . . . . . . . . . . .  0.1 - 0.5 mm . . . . . . . . . . . . . .  
(0.003 - 0.020 in.) 

Shaft Bore of Fork . . . . . . . . . . . . . . . . . . . . . . . . . .  20.040 - 20.073 mm 
(0.7890 - 0.7903 in.) 

Pedal Shaft O.D.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.948 -20.000 mm 
(0.7854 - 0.7874 in.) 

Sliding Collar I.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.000 -30.039 mm 
(1.1811 - 1.1826 in.) 

Differential 

Differential Case Bushing 1.13. . . . . . . . . . . . . . . . . . . .  48.000 -48.039 mm 
(1.8898 - 1.8913 in.) 

Differential Ring Gear Bushing I.D. . . . . . . . . . . . . . . .  48.000 - 48.039 mrn 
(1.8898 - 1.8913 in.) 

Differential Side Gear O.D.. . . . . . . . . . . . . . . . . . . . .  47.959 -47.975 mm 
(1.8881 - 1.8888 in.) 

Bushing-to-Side Gear Clearance . . . . . . . . . . . . . . . . . .  0.025 - 0.080 mm 
(0.001 - 0.003 in.) 

Differential Pinion I.D. . . . . . . . . . . . . . . . . . . . . . . .  18.032 - 18.050 mm 
(0.7099 - 0.7106 in.) 

Pinion Shaft O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.973 - 17.984 mm 
(0.7076 - 0.7080 in.) 

Differential Case Pinion Shaft I.D. . . . . . . . . . . . . . . . .  18.000 - 18.018 mm 
(0.7087 - 0.7094 in.) 

Clearance between Pinion Shaft 
and Case Bore. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.016 -0.045 mm 

(0.0006 - 0.0018 in.) 
Clearance between Pinion Shaft 

and Pinion Gear. . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.048 - 0.077 mm 
(0.0019 - 0.003 in.) 

Thrust Washers Thickness . . . . . . . . . . . . . . . . . . . . . .  0.95 - 1.05 mm . . . . . . . . . . . .  
(0.0374 - 0.0413 in.) 

Differential Case O.D. at Bearing . . . . . . . . . . . . . . . . .  65.002 -65.021 mm 
(2.5591 - 2.5599 in.) 

Specifications and Special Tools 

WORKING LOAD 

79 mm at 489 N (48.9 kg) 
(3.1 1 in. at 110 lbs.) 

WEAR LIMIT 

1.0 mm 
(0.040 in.) 

0.6 mm 
(0.0236 in.) 

SME276011183M YM276 and 276D 
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Specifications and Special Tools 50-00-1 3 

, ITEM 

Differential (Continued] 
Ring Gear O.D. at Bearing. . .  

Ring Gear-to-Bevel Pinion Backlash 

Bevel Pinion Gear-to-Bevel Side Gear Backlash . . .  

NEW PART SPECIFICATIONS 

65.002 - 65.021 mm 
(2.5591 - 2.5599 in.) 
0.13 -0.18mm . . 
(0.005 - 0.007 in.) 
0.18 - 0.30 mm . . 
(0.007 - 0.012 in.) 

. . . .  Bevel Side Gear-to-Final Reduction Pinion Backlash. 0 - 0.088 mm 
(0 - 0.0035 in.) 

Differential Carrier 
I.D. at lnner Bearing 

I.D. a t  Outer Bearing . . . . . . .  

1.0. a t  Oil Seal . . . . . . . . . . . . . . . . . . .  

99.9825 - 100.0175 mm 
(3.9363 - 3.9377 in.) 

68.000 - 68.046 mm 
(2.6772 - 2.6790 in.) 

Final Drive 
. . . . . . . . .  Final Pinion Shaft 0.0. at Diff. Lock Slider. 29.915 - 29.935 mm 

(1.1778 - 1.1785 in.) 
. . . . . . . . . . . . . . . .  Final Pinion Shaft O.D. at Bearing 40.002 -40.018 mm 

(1.5749 - 1.5755 in.) 
. . . . . . . . . . .  Final Pinion Shah O.D. at Oil Seal Collar. 40.002 - 40.018 mm 

(1.5749 - 1.5755 in.) 
. . . . . . . . . . . . . . . . .  Axle Shaft O.D. at Inner Bearing 49.992 - 50.008 mm 

,- (1.9682 - 1.9688 in.) 

. . . . . . . . . . . . . . . .  Axle Shaft D.D. at Outer Bearing. 49.992 - 50.008 mm 
(1.9682 - 1.9688 in.) 

. . . . . . . . . . . . . . . . . . . . .  Axle Shaft D.D. at Oil Seal 49.97 - 50.03 mm 
(1.9673 - 1.9697 in.) 

Bearing Case I.D. 
. . . . . . . . . . . . . . . . . . .  at Axle Shaft Outer Bearing. 80.000 - 80.046 mm 

(3.1496 - 3.1514 in.) 

Rear Axle Housing I.D. 
. . . . . . . . . . . . . . . . . . .  at Axle Shaft Outer Bearing. 89.9825 - 90.0175 mm 

(3.5426 - 3.5440 in.) 

Differential Housing I.D. 
. . . . . . . . . . . . . . . . . . . .  at Axle Shaft Inner Bearing 90.000 - 90.035 mm 

(3.5433 - 3.5447 in.) 

Final Reduction Gear-to-Axle Spline Rotational 
Backlash on Spline. . . . . . . . . . . . . . . . . . . . . . . . . .  0 - 0.07 mm . . . . . . . . . . .  

(0 - 0.0028 in.) 

Final Reduction Gear-to-Pinion Gear Backlash on 
Reduction Gear Tooth . . . . . . . . . . . . . . . . . . . . . . .  0.1 5 - 0.30 mm . . . . . . .  

(0.006 - 0.012 in.) 

Final Reduction Gear Axial Play . . . . . . . . . . . . . . . . .  0.15 - 0.59 mm . . . . . . . . .  
(0.006 - 0.023 in.) 

WEAR LIMIT 

0.3 mm 
(0.012 in.) 
0.5 mm 
(0.02 in.) 
0.3 mm 
(0.012 in.) 

0.25 mm 
(0.0098 in.) 

0.5 mm 
(0.02 in.) 

1 mm 
(0.039 in.) 



50.00-1 4 Specifications and Special Tools 

SPECIFICATIONS 

Final Drive and Differential (Continued) 

CAP SCREWS TOROUE SPECIFICATIONS 

Differential Case-to-Ring Gear . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 Nm ( 6 kgml (43 ft-lbsl 

Differential Carrier-to.Differentia1 Housing. . . . . . . . . . . . . . . . . . .  30 Nm ( 3 kgm) (22 ft-lbs) 

Seal Case-to-Rear Axle Housing . . . . . . . . . . . . . . . . . . . . . . . . . .  60 Nm ( 6 kgml (42 ft-lbs) 

Differential Housing-to.Transmission Case . . . . . . . . . . . . . . . . . . .  98 Nm (10 kgm) (72 ft-lbs) 

Brake Drum-to-Final Pinion Shaft Cap Screw . . . . . . . . . . . . . . . . .  60 Nm ( 6 kgml (43 ft-lbs) 

Brake Cover-to.Rear Axle Housing . . . . . . . . . . . . . . . . . . . . . . . .  60 Nm ( 6 kgml (43 ft-lbsl 

Axle Housing-to-Differential Housing 7T. . . . . . . . . . . . . . . . . . .  60 Nm ( 6 kgm) (52 ft-lbs) 

. . . .  10.9T (With Lock.Tite). 70 Nm ( 7 kgm) (43 ft-lbs) 

Lower Link Bracket.to-Rear Axle Housing (With Lock-Titel . . . . . . .  60 Nm 6 kgml 143 ft-lbs) 

SME276017t83M YMZ76 and 276D 
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Specifications and Special Tools 50-00-15 

, Front Wheel Drive NEW PART SPECIFICATIONS WEAR LIMIT 

SPRING FREE LENGTH WORKING LOAD 

Detent (Front Drive Shift Fork) 21.2 mm . . . . . . . . . . . . . . . . . . . . . . .  
(0.835 in.) 

18.4 mm at 43 N (4.4 kg) 
(0.724 in. at 9.7 lbs.) 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Front Drive Power Take-Off 
Shift Block Thickness. . . . . . . . . . . . . . . . . . .  7.8 - 8.0 mm 

(0.307 - 0.315 in.) 
Sliding Gear Groove Width . . . . . . . . . . . . . . .  8.1 - 8.3 mm 

(0.319 - 0.327 in.) 
Clearance between Shift Block and 

Sliding Gear Groove. . . . . . . . . . . . . . . . . . .  0.1 - 0.5 mm . . . . . . . . . . . . . . . . . . . .  1.0 rnm 
(0.004 - 0.020 in.) (0.04 in.) 

Shift Arm O.D. . . . . . . . . . . . . . . . . . . . . . .  7.93 - 8.00 mm 
(0.312 - 0.315 in.) 

Shift Block I.D. . . . . . . . . . . . . . . . . . . . . . .  8.00 - 8.02 mm 
(0.312 - 0.315 in.) 

Shift Arm Shaft O.D. . . . . . . . . . . . . . . . . . .  14.93 - 15.00rnm 
(0.588 - 0.591 in.) 

Arm Shaft Bore of Drive Case . . . . . . . . . . . . .  15.016 - 15.043 mm 
(0.5912 - 0.5922 in.) - Clearance between Arm Shaft and 

Drive Case . . . . . . . . . . . . . . . . . . . . . . . . .  0.016-0.113mm . . . .  
(0.00063 - 0.0044 in.) 

Rotational Play of Sliding Gear . . . . . . . . . . . .  0.05 - 0.15 mm . . . . . .  
(0.002 - 0.006 in.) 

Front Drive Propeller Shaft 
Rotational Play. . . . . . . . . . . . . . . . . . . . . .  0.1 - 0.2 mm . . . . . . . .  

(0.004 - 0.008 in.) 
ldie Gear Shaft O.D. at Bearing . . . . . . . . . . . .  19.9935 - 20.0065 mm 

(0.7871 - 0.7877 in.) 
Idler Gear I.D. . . . . . . . . . . . . . . . . . . . . . . .  47.000 - 47.025 mm 

(1.8504 - 1.8514 in.) 
Front Drive PTO Shaft O.D. 
at Front Bearing . . . . . . . . . . . . . . . . . . . . .  24.9935 - 25.0065 mm 

(0.9840 - 0.9845 in.) 
at Rear Bearing . . . . . . . . . . . . . . . . . . . . . .  24.9935 - 25.0065 mm 

(0.9840 - 0.9845 in.) 
Drive Case I.D. 
at Idler Gear Shaft. . . . . . . . . . . . . . . . . . . .  20.020 - 20.041 mm 

(0.7882 - 0.7890 in.) 
at Bearings . . . . . . . . . . . . . . . . . . . . . . . . .  52.000 - 52.030 mm 

(2.0472 - 2.0484 in.) 
at Oil Seal . . . . . . . . . . . . . . . . . . . . . . . . .  52.000 - 52.030 mm 

(2.0472 - 2.0484 in.) 
Front Driven Gear I.D. . . . . . . . . . . . . . . . . .  30.040 - 30.061 mm 

(1.1827 - 1.1835in.) 

n 

8.5 mrn 
(0.02 in.) 
0.5 mm 
(0.008 in.) 

SM€Z760/718304 YM276and 2760 
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50-00-1 6 Specifications and Special Tools 

SPECIFICATIONS 

Front Wheel Drive (Continued) 

Front Drive System Oil Capacity . . . . . . . . . . . . .  6.0 P (1.6 U.S Gal) 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

0.15 mm 
10.006 in.) 

Front Differential 
Bevel Pinion Shaft Bore of 
Differential Case.. . . . . . . . . . . . . . . . . . . .  14.000 - 14.018 mm 

(0.55 - 0.552 in.) 
Bevel Pinion Shaft O.D. . . . . . . . . . . . . . . . . .  13.97 - 13.98 mm 

(0.549 - 0.550 in.) 
Bevel Pinion I.D. . . . . . . . . . . . . . . . . . . . . .  14.01 - 14.03 mm 

(0.551 - 0.552 in.) 
Bevel Pinion-to-Shah Clearance . . . . . . . . . . . .  0.03 - 0.06 mm . . . . . . . . . . . . . . . . . . . .  0.4 mm 

(0.0012 - 0.0024 in.) (0.016 in.) 
Thrust Washer Thickness. . . . . . . . . . . . . . . . .  0.75 - 0.85 mm . . . . . . . . . . . . . . . . . . . .  0.65 mm 

(0.029 - 0.033 in.) (0.025 in.) 
Bevel Side Gear O.D. . . . . . . . . . . . . . . . . . . .  31 .B9 - 31.92 mm 

(1.255 - 1.256 in.) 
Ring Gear Bushing I.D. . . . . . . . . . . . . . . . . .  32.00 - 32.04 mm 

(1.259 - 1.261 in.) 
Differential Case Bushing I.D. . . . . . . . . . . . . .  32.00 - 32.04 mm 

(1.259 - 1.261 in.) 
. . . . . . . . .  Bushings-to-Side Gear O.D. Clearance . . . . . . . .  0.08 - 0.15 mm 

(0.003 - 0.006 in.) 
Differential Case O.D. a t  Bearing . . . . . . . . . . .  45.002 -45.018 mm 

(1.7717 - 1.7724 in.) 
Ring Gear O.D. a t  Bearing. . . . . . . . . . . . . . . .  45.002 - 45.018 mm 

(1.7717 - 1.7724 in.) 

Differential Drive Pinion Shaft 
Differential Drive Shaft O.D. at Bearing. . . . . . .  29.987 - 30.000 mm 

(1.1015- 1.1811 in.) 
Differential Drive Shaft O.D. at Seal Collar. . . . .  27.979 - 28.000 mm 

(1.1015- 1.1024in.l 
Drive Shaft Taper Bearing Preload 
(Starting Drag Torque). . . . . . . . . . . . . . . . .  0.31 - 1.57 Nm 

(0.032 - 0.16 kgm) 
(0.23 - 1.15 ft-lbs.) 

Differential Drive Shaft-to-Ring Gear 
Backlash . . . . . . . . . . . . . . . . . . . . . . . . . .  0.17 - 0.23 mm 

(0.0066 - 0.0090 in.) 
Oil Seal Collar 0.0..  . . . . . . . . . . . . . . . . . . .  39.961 - 40.000 mm 

(1.5733 - 1.5748 in.) 
Bearing Case I.D. a t  Taper Bearing . . . . . . . . . .  55.000 - 55.030 mm 

(2.1654 - 2.1665 in.) 

Center Pin Support 
Center Pin O.D. on Center Housing. . . . . . . . . .  29.95 - 30.00 mm 

(1.179 - 1.181 in.) 
Center Pin Bushing I.D. . . . . . . . . . . . . . . . . .  30.02 - 30.08 mm 

(1.182- 1.184 in.) 
Center Pin-to-Bushing Clearance. . . . . . . . . . . .  0.02 - 0.13 mm . . . . . . . . . . . . . . . . . . . .  0.4 mm 

(0.001 - 0.005 in.) 10.016 in.) 
Center Pin Axial Play.. . . . . . . . . . . . . . . . . .  0.05 -0.3 mm . . . . . . . . . . . . . . . . . . . . .  1 mm 

10.002 - 0.012 in.) 10.04 in.) 
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Specifications and Special Tools 50-00-17 

, ITEM NEW PART SPECIFICATIONS 

Bevel Gear and Final Gear Cases 
Drive Shaft Bevel Pinion O.D. . . . . . . . . . . . . .  35.002 - 35.018 mm 

(1.378 - 1.379 in.) 
Bevel Gear Case I.D. 
at Drive Shaft Bevel Pinion Bearing. . . . . . . . .  72.000 - 72.030 mm 

12.8346 - 2.8358 in.) 
at Bevel Gear Bearing . . . . . . . . . . . . . . . . . .  100.000 - 100.035 mm 

(3.9370 - 3.984 in.) 
at Spindle Upper Bearing. . . . . . . . . . . . . . . .  52.0q - 52.030 mm 

(2.0472 - 2.0484 in.) 
at Spindle Oil Seal . . . . . . . . . . . . . . . . . . . .  40.000 - 40.039 mm 

(1 5748 - 1.5763 in.) 
Bevel Gear Case O.D. 
at Lower Oi l  Seal. . . . . . . . . . . . . . . . . . . . .  114.946 - 115.000 mrn 

(4.5254 - 4.5276 in.) 
Bevel Gear O.D. at Bearing . . . . . . . . . . . . . . .  65.002 - 65.021 mm 

(2.5591 - 2.5599 in.) 
Final Bevel Pinion I.D.. . . . . . . . . . . . . . . . . .  35.009 - 35.025 rnm 

(1.3783 - 1.3789 in.) 
Spindle O.D. 

at Steering Arm. . . . . . . . . . . . . . . . . . . . . .  23.987 - 24.000 mm 
(0.9444 - 0.9449 in.) 

at Upper Bearing. . . . . . . . . . . . . . . . . . . . .  24.987 - 25.000 mm 
10.9837 - 0.9843 in.) 

. . . . . . . . . . . . . . . . . . . . . . . . .  ,--. at Oil Seal 24.987 - 25.000 mm 
(0.9837 - 0.9843 in.) 

at Needle Bearing. . . . . . . . . . . . . . . . . . . . .  27.99 - 28.00 mm 
(1.1020 - 1.1024 in.) 

at Final Gear Case . . . . . . . . . . . . . . . . . . . .  24.987 - 25.000 mrn 
(0.9837 - 0.9843 in:) 

Final Gear Case I.D. 
at Oil Seal . . . . . . . . . . . . . . . . . . . . . . . . .  145.000 - 145.063 mm 

(5.709 - 5.711 in.) 
at Spindle. . . . . . . . . . . . . . . . . . . . . . . . . .  25.000 - 25.021 mm 

(0.984 - 0.985 in.) 
Bevel Pinion.to.Bevel Gear (A l l  Straight 

Cut) Backlash. . . . . . . . . . . . . . . . . . . . . . .  0.10 - 0.1 5 mm 
10.004 - 0.006 in.) 

Final Gear O.D. at Bearing . . . . . . . . . . . . . . .  54.9905 - 55.W95 mm 
(2.1650 - 2.1657 in.) 

Bearing Case 1.0. 
at Inner Bearing. . . . . . . . . . . . . . . . . . . . . .  100.000 - 100.035 mm 

(3.9370 - 3.9384 in.) 
at Outer Bearing . . . . . . . . . . . . . . . . . . . . .  68.000 - 68.030 mm 

(2.6772 - 2.6783 in.) 
a t  Oil Seal . . . . . . . . . . . . . . . . . . . . . . . . .  68.000 - 68.030 mm 

(2.6772 - 2.6783 in.) 



50.00-1 8 Specifications and Special Tool 

SPECIFICATIONS 

Front Wheel Drive (Continued) 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Front Wheel Hub O.D. . . . . . . . . . . . . . . . . . . . .  40.002 - 40.01 8 mm 
(1.5749 - 1.5755 in.) 

Oil Seal Collar O.D. . . . . . . . . . . . . . . . . . . . . . .  49.961 - 50.000 mm 
(1.9670 - 1.9685 in.) 

Oil Seal Collar I.D. . . . . . . . . . . . . . . . . . . . . . .  40.025 - 40.064 mm 
(1.5758 - 1.5773 in.) 

Front Axle Case I.D. at Differential Bearings . . . . .  75.000 - 75.030 mm 
(2.953 - 2.954 in.) 

CAP SCREW TORQUE SPECIFICATIONS 

Front Drive Case-to-Transmission Case . . . . . . . . .  60 Nm ( 6 kgm) ( 43 ft-lbs) 

Drive Shaft Bearing Housing-to-Axle Housing . . . . .  30 Nm ( 3 kgm) ( 22 ft-lbsl 

Front Drive Pinion Shaft 
Starting Drag Torque . . 0.31 - 1.57 Nm (0.032 - 0.16 kgm) (0.23 - 1.15 ft-lbs) 

R.H. Axle Housing-to L.H. Axle Housing. . . . . . . .  60 Nm ( 6 kgm) ( 43 ft-lbs) 

Ring Gear-to-Differential Case . . . . . . . . . . . . . . .  34 Nm (3.4 kgm) ( 25 ft-lbs) 

Axle Housing-to-Bevel Gear Case . . . . . . . . . . . . .  60 Nm 1 6 kgm) 1 43 ft-lbs) 

Spindle-to-Steering Arm . . . . . . . . . . . . . . . . . . .  210 Nm ( 21 kgm) (152 ft-lbs) 

Bearing Housing-to.Final Gear Case. . . . . . . . . . . .  100 Nm ( 10 kgm) ( 72 ft-lbs) 

Steering Arm-to-Bearing Housing . . . . . . . . . . . . .  60 Nm ( 6 kgm) ( 43 ft-lbs) 

Tie-rod Bracker-to-Final Gear Case 
(with Lock-tite). . . . . . . . . . . . . . . . . . . . . . . .  60 Nm ( 6 kgm) ( 43 ft-lbs) 

Front Wheel Hub Nut. . . . . . . . . . . . . . . . . . . . .  186 Nm ( 19 kgml (137 ft-lbs) 

Center Pin Plate-to-Axle Bracket . . . . . . . . . . . . .  100 Nm 1 10 kgml 1 72 ft-lbsl 

Tie-rod Nut . . . . . . . . . . . . . . . . . . . . . . . . . . .  45- 60 Nm (4.5 - 6.0 kgm) (33 -44 ft-lbsl 

Drag-rod Nut . . . . . . . . . . . . . . . . . . . . . . . . . .  45 - 60 Nm (4.5 - 6.0 kgml (33 - 44 ft-lbsl 



CIV~JINL LLUILH AND LINKAGE 50-05-1 

DIAGNOSING MALFUNCTIONS 

Worn disk prematurely Engine oil in clutch housing 
r- 

e Toosmall pedal free travel . Oil leaks from crankshaft rear oil seal 

Too often "Inching" or "Slipping" clutch operation . Broken diaphragm spring fingers Transmission oil in clutch housing . Worn or distorted pressure plate . Oil leaks from oil seal in the front side of trans- 
mission case. 

Disk facing burn or come off 

. "Slipping" clutch operation . Oily disk facing due t o  slipping . Broken release bearing return spring or unhooked 

Broken torsion spring on disk 

. Abrupt clutch pedal operation 

Scored pressure plate or flywheel 

. Worn come off disk facing . Broken torsion springs 



50-05-2 Engine Clutch and Linkage 

13 - ClvtEh Rod (L.H. Smm) 
14 - C l u M  Dix 
15 - Pnnruce Plate Assembly 
16 - Release Bearing 
17 - Release Bearing Slmve 
18 - Bushings 
19 - Return Spring 
20 - Main Drive Shafl (Clutch Shaft) 
2 i  - Felt 

SMEZ76011IaJD4 YM276 end Z76D 
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Engine Clutch and Linkage 50-05-3 
- - -  - 

REMOVAL 

MAIN DRIVE SHAFT AND RELEASE MECHANISM 

1. Separate the clutch housing from the engine. 

2. Remove two release bearing return springs (E) from bearing 
sleeve. Remove springs from pins in clutch housing. 

3. Separate clutch housing from transmission case as instructed 
section 10-20.10 and remove main drive shaft and release 
bearing assembly. 

A -Main Drive Shaft 
B -Release Bearing 
C -Yoke and Releas Shaft 
D -Spring Pins 
E - Return Spring 

I f  splined coupler, connecting main drive shaft and main 
shaft, remains on main shaft, remove it for inspection. 
Coupler may have fallen t o  bonom of clutch housing. 

4. To remove clutch release yoke and linkage, drive out spring 
pins, disconnect rod (on outside of clutch housing) from release 
shaft, and remove release shaft and yoke. 

A -Bearing Return Spring 
B -Main Drive Shaft 
C - Relezse Bearing 
D - Release Bearing Sleeve 
E -Coupler 

Spr? pins consist of two  pins, one inside the other. Note 
position of splits in pins for reassembly. They shwld face 
180° from one another in a vertical plane as shown in the 
figure. 

A - Lsger Pin 
B -Smaller Pin 
C - Slew0 
D - Direction of Sleeve Movement 



50-05-4 Engine Clutch and Likage 

ENGINE CLUTCH 

1. Separate the clutch housing from the engine. 

2. Remove six pressure plate assembly-to-flywheel cap screws (A). 

A - Cap S-r 
B - Flywheel 
C - Diaphraern Spring Fingers 

Before clutch removal, release plate height mu ld  be checked. 
See "Inspection and Repair". 

If the clutch cover assembly i s  damaged or worn, the entire 
assembly must be replawd. 

3. Pry pressure plate assembly off, arround three spring pins on 
flywheel, by using two screw drivers. Use care not t o  scratch 
flywheel or pressure plate. 

4. Use main drive shaft or installation tool not t o  drop disk which 
wil l  be loose on flywheel. 

A - Praaure Plate Cover 
B -Main Driva Shafi 
C -Clutch Disk 
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Engine Clutch and Linkage 5005-5 

INSPECTION AND REPAIR - MAlN DRIVE SHAFT AND 
RELEASE MECHANISM 

A -Bearing Return Springs 
B - Main Drive Shah 
C - Release Bearins 
D - Rslervl Beariw Sleeve 
E - Splined Coupler 

Main Drive shaft 

1. Inspect shaft splines are worn o r  damaged. If the backlash 
between disk and shaft splines exceeds the following l imit,  
replace shaft. 

A - Di* Spline Width 
B -Shaft Spline Tooth Width 
C -Backlash 
D -Warn Area 

2. Replace shaft i f  diameter at release bearing is less than 21.5 mm 
(0.8465 in.). 

3. If clearance between maln drive shah forward diameter and 
pilot bush~ng i s  0.3 m m  (0.012 in.) or greater, check t o  see 
which partis) K excessively worn, and replace. Refer the follow- 
Ing specifications. 

MAlN DRIVE SHAFT SPECIFICATIONS 

Item N m  Part Wear Limit 

Main Drive Shaft Spline 
Backlash (C) . . . . . . . . . .  0.05 to 0.15mm . . . . . .  0.3 mm 

10.002 to  0.005 in.) (0.012 in.) 

Main Drive Shaft 0.0. . . . . .  21.92 to 22.00 mrn . . . .  21.5 mm 
(0.863 to  0.866 in.) 10.8465 in.) 

Main Drive Shaft Forward 
End 0.0.. . . . . . . . . . . .  11.94 to  11.95mm 

(0.4701 to 0.4704 in.) 

Pilot Bushing 1.0. . . . . . . .  12.02 to 12.03 mm 
h 10.4732 to  0.4736 in.) 

Clearance between Pilot . . . .  0.04 to 0.09mm . . . . . .  0.3 mm 
Bushing and Driveshaft (0.002 to 0.004 in.) (0.012 in.) 

SME276011187W YMZ76snd Z76D 
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50.05-6 Engine Clutch and Linkage 

INSPECTION AND REPAIR 

Splined Coupler - 
Inspect splined coupler is worn or damaged. Replace as required. 

E - Splined Coupler 

1 1  Return Spring 

I Compare measurement taken t o  the following specifications. 

Free Length . . 
Working Load. 

. . 107 mrn (4.21 in.) 

. . 135rnmat176N 
(5.3 in. a t  39.7 lbr) 

Release Bearing 

1. Check bearing (A) on sleeve (B), replace entire assembly. 
Clearance should not exceed 0.02 mm (0.001 in.) 

2. If bearing (A1 appears burned, remove using a press or bearing 
puller and replace. 

A - Reloas Bearing 
B - Baaring Slssvs 
C -Main Drive Shaft 
D -O i l  Bushing 
E -Felt 



Engine Clutch and Linkage 5045-7 

- 3. Measure the O.D. o f  bearing sleeve, I.D. of release bearing. 

Compare measurements taken wi th the following specifications. 

BEARING SLEEVE SPECIFICATIONS 

Item Naw Part Wear Limit 

. . . . . .  Release Bearing I.D. 39.98 to 40.00 mrn 
11.574 to 1.575 in.) 

Release Bearing Sleeve 
. . . . . . . . . . . . . .  O.D. 40.00 to40.02mm 

11.575 to 1.576 in.) 

Release Sleeve Bushings 
1.D. . . . . . . . . . . . . . . .  22.4 to 22.421 mm 

10.8818 to 0.8827 in.) 

4. Measure the O.D. o f  main drive shaft and I.D. o f  o i l  bushings t o  
obtain clearance. Compare measurement and replace i f  needed. 

CLEARANCE SPECIFICATIONS 

Item Naw Pan Wear Limit 

. . . .  . . . . . . .  Clutch Shaft O.D. 21.92 to 22.00mm 21.5mm 
10.863 ro 0.866 in.) 10.8465 in.) 

Clearance between Burhkng 
. . . .  . . . . . . .  and Clutch Shaft 0.068 ro 0.172mm 0.5 mm 

10.003 to 0.006 in.) (0.020 in.) 

- 180C721 

5. Lubricate felt in release bearing sleeve before installing 

Clutch Yoke and Release Shaft 

1. Check the ends o f  clutch yoke for  wear. If the wear i s  too  

much t o  adjust clutch pedal rods, replace yoke. ........... 

A - Clutch Yoke 
B - Release Shaft 
C -Bushing 
D - Clutch Housing 
E - Return Spring 

SME276OIIIB?04 YM276and 276D 
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50-05-8 Engine Clutch and Linkage 

INSPECTION AND REPAIR 

Pedal Assembly 

Measure I.D. of pedal bushing. and O.D. of pedal shaft and I.D. 
of pedal t o  obtain clearances between pedal or pedal bushings and 
pedal shaft. 

Clutch Yoke and Release Shaft (Continued) n 

2. Measure release shaft bore 1.12. in the clutch housing and release 
shaft O.D. at clutch housing bearing area to get clearance 
between clutch housing and yoke shaft. 

3. Compare measurement taken with the following specifications. 

CLUTCH YOKE SPECIFICATIONS 

Item New Pan Wear Limit  

Releare Shaft 0.0. . . . . .  19.95 to 20.00 mm 

-- 

- 

CLUTCH PED4L SPECIFICATIONS 

(0.785 to 0.787 in.] 

Bush 1.0. . . . . . . . . . .  20.10to20.15mrn 
(0.791 to 0.793 in.) 

Clearance between Releare 
Shaft and Bushing . . . . . . . . . . . . . . . . . .  0.5 mm (0.019 in.) 

0 I 

Item New Part Wear Limit 

2207013 

. . . . .  Pedal Bushing I.D. 25.12 to 25.14 mm 
(0.989 to 0.990 in.) 

. . . . . .  Pedal Shaft O.D. 24.95 to  Z5.OOmm 
(0.982 to 0.984 in.) 

. . . . . . . . . .  Pedal I.D. 25.07 to 25.12 mm 
(0.9868 to 0.9889 in.) 

Clearance between Pedal 
. . . . . . . . . . . . . . . . .  or Bushing and Shaft 1.0 mm 10.039 in.) 

SME27601718304 YM276 end 2760 
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Engine Clutch and Linkage 5005-9 

CLUTCH AND FLYWHEEL 

Pilot Bushing 

1. Inspect pilot bushing for wear. and measure I.D. of bushing and 
O.D. of main drive shaft (Clutch shaft) at pilot bushing. 

2. Compare measurement taken with the following specifications. 

A - Flywheel Friction Driva Surfacs 
B -Pilot Bushing 
C -Pin 

PILOT BUSHING SPECIFICATIONS 

Item New Palt Wear Limit 

. . . . .  Pilot Bushing 1.0. 15.00to 15.03 mm 
(0.590 to 0.592 in.) 

Main Dr ik  Shaft Forward 
. . . . . . . . .  End 0.0.. 14.94 to 14.96mm 

10.588 to 0.589 in.) 

Clearance between 
Pilot Bushing and Drive 

. .  . . . . . . . . . . . .  shaft 0.063 to 0.099mm 0.3 mm 
10.003 to 0.004 in.) 10.012 in.) 

3. I f  bushing (0 )  i s  replaced, use a pilot bushing puller (D). 

Coat 1.13. of new pilot bushing with a light clean grease. 

Flywheel 

1. Inspect flywheel friction drive surface (A) for distortion and 
scratches. 

2. Measure flatness of drive surface using straightedge IC) and 
feeler gauge (0) .  Replace flywheel if surface (A) is not flat t o  
within 0.2 rnm (0.008 in.). 

3..Clean any rust or oil front drive surface using a light abrasive. 

Pressure Plate 

1. Inspect pressure plate drive surface (B) for distortion and 
scoring. 

2. Measure flatness of drive surface using straightedge and feeler 
gauge. 
Replace entire clutch cover assembly if surface is not flat t o  
within 0.2 mm (0.008 in.). 

3. Clean any rust or oil from drive surface using a light abrasive. 



Engine Clutch and Linkage 

INSPECTION AND REPAIR 

Clutch Disk A 

1.  Inspect friction facings (Dl for flatness. Replace disk if either 
facing (D) i s  not flat to with ress than 0.4 mm (0.016 in.). 
(Use a straightedge and feeler gauge.) 

2. Replace friction disk if scored or glazed. Check disk hub (CI 

splines for wear or damage. 

3. Check wndition of disk torsion springs (6). If any spring is 
loose or damaged, replace disk assembly. 

A - Rivets C -Hub 
B - Torsion Springs D - Facings 

4. Check disk tilt at the disk outer edge on spline shaft using 
dial indicator. 

CLUTCH DlSK SPECIFICATIONS 

1 tem New Part Wear Limit 

Dirk O.D. . . . . . . . . . .  180 mm 
17.09 in.) 

Disk Tilt a t  Dirk Edge 

5. Use a vernier caliper to measure clutch disk thickness. Disk 

should be replaced i f  thickness i s  6.6 mm 10.260 in.) or less. 

CLUTCH DlSK SPECIFICATIONS 

Item New part Wear Limit 

Facing Thickness 
(One Side1 . . .  

Facing Thickness 
. . . . . . . .  . . . .  (Both Sides) 7.8 to 8.6 rnm 7.2 mm 

10.307 100.339 in.) 10.284 in.1 

6. Measure disk rivet head depth. If any rivet heads is  loose of if 

head depth is  0.3 rnrn (0.012 in.) or less, replace disk assembly. 

CLUTCH DlSK SPECIFICATIONS 

Item New part 

. . . . .  Rivet Head Depth 1.2 mm 
(0.05 in.) 

Wear Limit 

sME2760/1)1-8304 YM276and 2760 
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Engine Clutch and Linkage 50-05-1 1 

h Clutch Release Lever Checking 

1. Check condition of clutch cover and diaphragm spring fingers 

(A). 
Replace clutch pressure plate (Clutch cover) assembly if any of 
these parts is  in questionable condition. 

A - Diaphragm Spring 
B - Depth Gauge 
C -Clutch Cover 
D - CBD screw 

2. Measure diaphragm spring finger height 

a) Measure distance between flywheel drive surface and rear 
of pi lot bushing. 

b) Install clutch disk and pressure plate assembly using clutch 
drive shaft as a pilot for the disk. 
Remove clutch drive shaft (Main drive shaft). 

C) With cover cap screws torqued to 27 Nm (2.7 kgm) (20 
rt-lbs), measure distance bemeen rear of flywheel pilot 
bushing and rear of diaphragm spring fingers. 

,--. 
d) Subtract the dimension from step a) from the dimension 

measured in step cl. 

e) The number calculated in "d" should be 31 to 33 mm (1.22 
to 1.30 in.) with a new clutch disk installed. I f  the derived 
dimension i s  less than 27 mm (1.06 in.) the clutch pressure 
plate assembly should be replaced. 

A-30.0 lo32.0 mm 11.18 to 1.26 in.) 

a: 68 mm 12.68 in.) 
c: 36 r 1 mm 11.38 to 1.46 in.) 

SMEZ7SO/l18304 YM276and 276D 
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Engine Clutch and Linkage 

ASSEMBLY AND INSTALLATION 

CLUTCH A 

1. Install clutch disk on the flywheel with fhe long end of the hub 
(A) rearward. 
Use clutch disk installation tool or (Clutch shaft) main drive 

shaft for giving disk center of rotation. 

A - Hub 

2. Install clutch pressure plate assembly (A) and clutch disk on the 
end spline of clutch shaft (B), and insert the shah into pilot 
bushing in flywheel. 

A - P m w r  Plate Cover 
B -Clutch Shaft IMain Drive Shaft) 
C -Clutch Disk 
D -Pilot Bushins 

3. Align clutch pressure plate cover two aligning pins (A) on 
flywheel and install cap screws (B). Be sure to install clutch 
pressure plate assembly at  the original position using the mark 
scratched when removing. 

A - Alignins Pin 13 usad) 
B - Cap Screw (6 uredl 

4. Torque cap screws (8) to 27 Nm (2.7 kgm) (20 ft-lbs). 

5. Remove clutch shaft (Main drive shaft) and install in clutch 
housing as described in following sequence. 

SME2760111-2304 YM276and 276D 
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Enuine Clutch and Linkage 50-05-13 

,h CLUTCH SHAFT AND RELEASE MECHANISM 

1. Immerse clutch release bearing sleeve in transmission fluid. 

2.  Apply grease to  the release shaft bores of clutch housing 

3. Install clutch yoke release shaft through clutch housing and 
through release shift yoke (CI. Note that flat side of yoke 
faces to  rear. 

4. Rotate yoke shaft outer arm down so hole in shaft aligns 
with hole through yoke. 

5. lnstall spring pins (D l  through hole in yoke and release shaft 
IC). Note that one spring fits inside the other and be sure 
splits in pins are positioned 180° (opposite) one-another. 

A - Largei. Pin 
B -Smaller Pin 
C -Sleeve 
D - Direction of Sleeve Movement 

6. lnstall two release springs (E) in release sleeve (6) and over pins 
inside clutch housing. Open ends of springs should face down. 

7. lnstall clutch shaft (A) through clutch housing into splined 
coupler at front o f  transmission drive shaft. 

8. Wipe all excess oi l  from release bearing sleeve and install clutch 
shaft (A). 

A -Clutch Driveshaft 
6 - Releare Bearing 
C - Yokeand RsleereShaft 
D -Spring Pins 
E - Relearesprings 

9. Join the clutch housing t o  the engine. 

10. Install clutch and brake pedals and operating shaft 

11. lnstall and connect pedal linkage. Note that the longer rod has 
right-hand thread while the shorter rod has left-hand thread. 

12. Install brake pedal linkage and spring. 

SME276DlrlB?M YM276and 2760 
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50.05-1 4 Engine Clutch and Linkage 

ADJUSTMENT 

I PEDAL FREE TRAVEL ADJUSTMENT - 
C 1. Loosen rod jam nuts. Note that front nut has left-hand thread 

while rear nut has right-hand thread. 

2. With a scale (A) held in the line of clutch pedal travel, measure 
free travel o f  clutch pedal at the pedal footrest, Free travel 

should be 15-25 mm (9116 t o  1 inch). 

3. I f  free travel i s  excessive, turn turnbuckle counterclockwise 
(when viewed from front o f  tractor). If there is too little free 
play. turn turnbuckle clockwise (as viewed from front of 
tractor). 

4. While holding turnbuckle, lock jam nuts. 
Adjust inertia brake release lever (C) if removed. 

A -Turnb~dlle 
B - Lock Jam Nut 
C -Inertia Brake Releare Lever 

SME27601118304 YM276snd 2760 
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POWER SHIFT TRANSMISSION 50-10.1 

A -Sunion Screen 
B -Interns1 Gearpump 
C -Center Plats 
D - Ragulator Care 
E - 2nd Relief Valve 

F -Main Relief Valve 
G - Delay Relief Valve 
H - Valve Spool 
I - Oil Manifold 

J -Power Shiit Clutch Shaft 
K - Rev-1st Clutch Pack 
L - 2nd-3rd Clutch Pack 
M - Power Shift Lever 

SME27601118304 YMZ76 and 276D 
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50-10-2 Power Shift Transmission 

TRANSMISSION REMOVAL 

1. Drain transmission oil. ,---. 
2. Separate the tractor between transmission case and clutch 

housing. 

3. Remove four cap screws (C), and remove front 
assembly ( 0 )  with front wheel drive shift lever. 

drive case 

A - Front Wheel Drive 
Powsr Take Off 

B - Front Drive Case 
c -Cap SEWW 14 "red) 

4. Place the transmission and rear axle assemblv on a steadv stand, 

A - Rangeshift Lever Arrembl~ 
B - PowerShiitShiffer Cover 
C - Regulmor Caw 

5. Remove range shift lever assembly from transmission case 
removing transmission upper cover-to-transmission case retain- 
ing screws (10 used). 

SME2760/718304 YM276 and 276D 
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Power Shift Transmission 50-10.3 

6. Remove two fork shaft support-to-transmission case cap screws. 

A - Rangeshift Fork 
B - Fork Shaft Support 
C - Fork Shaft 
D -Cap Screw 

7 .  Remove forks, fork shaft and support assembly. 

8. Remove eleven cap screws (Arrows) and remove regulator case - - \  

9. Use slinger belts (A) to lift the transmission case. 

10. Remove one cap screw (A) inside the case and six cap screws (8) 
outside. 

A -Slingar Belt 
B -Cap Screw lone1 
C - CapSsrew 16 u-dl 

SME276011183M YM276 and 276D 



50-10-4 Power Shift Transmission 

TRANSMISSION REMOVAL 
IContinuedl .- 

11. Remove two snap rings (C) out of their grooves, and slide , 
them to the slim portion ( D )  of differential drive shaft ( A ) .  

A - Differential Driveshaft 
B - idle Gear (4.W.D.) 
C -Snap Rings 
D -Sl im Portion 

12. Slowly move the transmission case foreward with lifting the 
rear end of case higher, so that the gear ( D )  can clear over the 
range sliding gear ( A )  when separating. 

A - Sliding Gear 
8 - Idle Gear 14.W.D) 
C - Lo-Hisliding Gear 
D -Creep Range Gear 
E - Differential Drive Shaft 
F - Main Shaft 
G -Snap Ring 12 "led1 

13. Place the transmission assembly on a steady stand. 



Power Shift Transmission 50-10-5 

COMPONENT REMOVAL 

When removing pump (A) andlor oil manifold (B), i t  i s  not 
necessary to remove transmission assembly and regulator case. 

A -Power Shift Pump 
B - OilManlfold 
C - C ~ D  Screws 

Oil Manifold 

1. Remove four cap screws (C). 

2. Carefully pull the manifold not to damage seal rings (A) on the 
clutch shaft (6). 

A -Seal Ring (5  used) 
B - Clutchshaft 

Power Shift Pump 

3. Remove four cap screws (A) and one cap screw (0). Do not 
remove two cap screws (C) if pump shall not be disassembled. 

A -Cap Screw (4 undl  
B -Cap Scrw I1 used) 
C - Pumv Cover Retaining Screws 

Always remove the oil manifold first when removing pump. 

4. Remove pump and splined coupler (6). 

A -Pump 
B - Splined Coupler 
C - Pumpcover Retaining Screw 

YM276 and 276D 



Power Shift Transmission 

COMPONENT REMOVAL 

Power Shift Assembly n 

1. Remove oil manifold (A) and power shift pump (0). See 
page 50-10-5 for details. 

A -Oil  Manifold 
B -Power Shift Pump 

2. Remove all seal ring (Arrows) by using fingers. 

3. Remove 2nd relief valve to avoid damage during disassembly 

4. Remove snap ring (A) from the rear endof main shaft (0). 

SME27601116304 YM276 and 276D 
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Power Shift Transmission 50-10-7 

- 5. Remove washer from the main shaft. 

6. Use a puller to remove main shaft rear bearing. 

7. Remove spacer (A) in front of creepgear (0) 

A -Spacer 
B - Creep Gear 

8. Use a puller to remove creep gear. 

Kinomoro, Printed in Japan 



50-108 Power Shift Transmission 

COMPONENT REMOVAL 

Power Shift Assembly (Continued) - 
9. Strike creep reduction gear (A) with a soft metal and hummer. 

A -Creep Reduction Gear 
8 - Cree0 Gear 

10. Remove creep reduction gear (A), creep gear (8) and thrust 
washer (C). 

A - Creep Reduction Goan 
B - Crwp Coumer G a r  
C - Thrun Wmher 

Strike counter gear (A) to loosen it from the main shaft (8). 

A - Counter Gear 
B -Main Shaft 
C -Soft Metal 

12. Strike main shaft with a soft metal or copper hammer until 
center plate (A) separates from trahsmission case (B). 

Give several shocks around the side of center plate to separate 
smoothly from transmission case. 

A - Center Plate 
B - Tcanminion Care 

SMEZ760/2~218705 YMZ76 and 2760 
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Power Shift Transmission 50-10-9 

13. When center plate wmes approximately 25 mm (one inch) 
grasp the front end of clutch shaft and center plate, and 
pulling the transmission assembly out by hand. Do not pull 

out completely at this moment. 

Remove counter cluster gear (Al from rear of transmission 
care when the power shift transmission assembly is  pulled out 
about 180 mm (7 in.). 

A -Counter Cluster Gear 
B - MainShsft 

15. Continue pulling out and remove the power shift (A) and main 
shaft assembly (B) from the transmission case. 

A - Powsr Shift Assembly 
B -Main Shaft Aaembly 

16. Remove oil suction pipe from the transmission case. 

SME276011)8304 YM276and 276D 
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50-10.10 Power Shift Transmission 

COMPONENT REMOVAL 

Power Shift Assembly IContinued) 

17. Remove snap ring (C) in main shaft (8). 

A -Clutch Shaft 
B -Mainshaft 
C -Snap Ring 

18. Remove snap ring (C) in a clutch shaft (A). 

A - Clutch Shaft 
B - MainShah 
C -Snap Ring 

r> - .  .- 
.-- 19. Support center plate as shown in L.H. photo and place wood 

or soft material below the end of clutch shaft to prevent 
shaft assembly damage when falling it down, the clearance 
between clutch shaft and wood should be the same thickness 
as center plate. 

20. Drive clutch shaft (A) and main shaft (8) with soft metal (C) 
using hammer. 

21. Drive at alternately the two shafts. 

SME27601118304 YM276 and 276D 
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Power Shift Transmission 50-101 1 

r. 22. Set the transmission assembly on a clean table. 

Note power shift transmission is very sensitive mechanism, 
and keep away them from any dirt or contaminations. 

Center Plate 

1. Remove snap rings from the bores of clutch shaft bearing (A) 
and main shaft bearing (B). 

A - Clutch Shaft Bearing 
B - Main Shaft Bearing 
C - Revene IdleGear 

2. Remove lock nut (A) and washer (0 ) .  
Remove reverse idle gear (C) and a l l  bearings from the center 
plate (D). 

A - Lock Nut 
B -Washer 
C - Reverse Idle Gear 
D - Canter Plate 

SME27601118304 YM276 and 276D 
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50-10-12 Power Shift Transmission 

RANGE SHIFT LEVER 

DISASSEMBLY AND INSPECTION A 

1. Replace any damaged retaining rings and spring pin ( G ) .  

2. Examine finished I.D. of cover ID). Replace i f  scored of ex- 
cessively worn. 

3. Check plastic ball (F) for cracks, chips or wear and replace i f  
necessary. 

4. Lwer (A) should be replaced i f  finished area at lower end 
(which contacts shifter forks) i s  damaged or worn. 

5. Replace boot ( 0 )  and O-ring (C) i f  they show any sign of stress 
or cracking, or if they do not f i t  snugly over retainer and lever. 

6. Inspect spring (J) for damage or wear. 

A -Range Shift Lever 
8 - Rubber Boot 
C - O-ring 
D -Plug 
E - Circlip 
F - Lever Ball 
G -Spring Pin 
H -Spring Pin 
I -Shifts, Cover 
J -Spring 
K - Warher 
L - "E" Typesnap Ring 
M -Spring Pin 
N - Fork Shaft Support 
0 - Detem Ball 
P - Detent Snrina . - 
Q - C - l a  Rangeshift Fork 
R - 2nd-3rd RawaShiit Fork 
S -Guide Plate 
T - C- ln  Fork Shaft 
U - ZndJrd Forkshaft 
V -Cap Screw 

2766022 
SME27601118304 VMZ76 and Z76D 
Kinomoro. Printed in Japan 



Power Shift Transmission 50-10-13 

7. Inspect shift fork (Q and R). End of fork thickness is  6.8 to 6.9 
rnm (0.268 to 0.272 in.). Width of range sliding gear collar 
grooves is 8.1 to 8.3 mm (0.319 to 0.327 in.). 

Replace when clearance between fork and gear groove is 1 mrn 
(0.004 in.). 

-P 

A - 2nd-3rd Shift Fork + 

6 - C-1st Shift Fork 

2783627 

8. Remove two spring pins (A) from the fork shafts (8). 

A -Spring Pins 
B - Fork Shafts 

9. Remove guide plate (A) from the fork shaft support (B) 

A -Guide Plate 
B - Fork Shaft Support 

10. Push the shafts using a spring pin driver. 

SME2?60/1/8304 
2763633 
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Power Shift Transmission 

RANGE SHIFT LEVER 

DISASSEMBLY AND INSPECTION (Continued) ----. 

11. Use a spring pin driver to avoid the steel ball i s  jumping out 
before removing the shaft. 

Inspect detent spring. 
Replace if free length i s  less than 0.839 in. (21.3 mm). 

DETENT SPRING SPECIFICATIONS 

Free Length Workitlg Load 

0.874 in. (22.2 mml . . . . . . . . . . . . . . . 0.618 in. at 26.9 lbr. 
115.7 mrn a t  122 NI 

12. Measure O.D. of fork shafts. 

Replace parts when clearance between shaft (T and U) and 
forks is 0.12 mm (0.005 in.). O.D. of shah is  14.96-14.98 
mm 10.5892 to 0.5899 in.). I.D. of fork i s  15.00-15.04 mm 
(0.5906 to 0.5922 in.). 

A - Cln Shifter Shaft 
B - 2nd-3rd Shiner Shaft 

13. Inspect all components of shift fork assembly. 

A - C-1st Shift Fork 
B - 2nd-3rd Shin For* 
C - C-1st Fork Shaft 
D - 2nd-3rd Fork Shaft 
E -Guide Plate 
F - Fork Shaft Support 
G - Detent Ball 

H - Detent Spring 
I - Inter Lock Pin 

14. Measure width of shift lever groove in the each fork. Replace 
fork i f  the width exceed 14 mm (0.551 in.). 

SME2760/118304 YM276snd 276D 
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ASSEMBLY 

Forks and Shafts 

1. Install forks and shafts to the fork shaft support when installing 
the shaft (A) to the fork (6). Compress spring and detent ball 

(C) with a spring pin driver (Dl. 

A -Fork Shaft 
B - Folk 
C - Detent Ball 
D -Spring Pin Driver 

2. Make sure all parts are installed in their correct locations 

A - Gude Plate 
B - 2nd-3rd Shrft Fork 
C - C-1RShlft Fork 

3. Install the fork shaft assembly in the transmission case. 
sure the forks and gears are in their neutral positions. 

4. Tighten two cap 
ft-lbs). 

SME2760/118304 
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50-10-16 Power Shift  Transmission 

RANGE SHIFT LEVER 

ASSEMBLY (Continued) 

Shift Level 

1. Insert plastic ball (G) over lever (A) and install spring pins (E, F )  
through ball hole and lever hole. 

a) Install spring pin IE) so its split side faces up  on  the lever 

b )  The spring pin is 40 mm (1-7116 in.) long and should 
protrude equally from each side of the ball. 

2. Install the lever ball into the lever cover (H) and install retaining 
circlip (D) in the groove. 

3. Install spring (J) wi th  its larger end facing u p  o n  the lever. 

4. Retain the spring with washer (K) and snap ring (L). Be sure 
snap ring i s  seated properly i n  the lever groove. 

5. Install packing on bonom of lever cover (H). Be sure t o  coat 
gasket w i th  sealant. 

A - Rangeshift Lever 
B - Rubber Boot 
C -O-ring 
D - Circlip 
E -Spring Pin 
F - Sprins Pin 
G - Plastic Ball 
n - Shifter Cover 
I -Plug 
J -Spring 
K -washer 
L - "€"Type Snap Ring 

6. Install Shifter cover (8) t o  the transmission case and tighten cap 
screws (A) t o  25  Nm (2.5 kgm) (22ft-lbs). 

A - CapScrew 110 usedl 
B -Shiner Cover 



Power Shift Transmission 50-10-17 

POWER SHIFT LEVER 

- DISASSEMBLY AND INSPECTION 

Refer the R.H. illustration before disassembly. 

A - Cover 
B -Pin 
C -Spring 
D - PowsrShifI Lever 
E - Warher 
F - Bushing 12 used1 
G - Lever Guide 
H -Clamp 
I -Neutral Lock 
J -Plate 
K -Shim 
L -screw 
M - Cotter Pin 
N -Spring Pin 
0 - Lwer Shift Arm 
P -Shifting Rod 
0 - RodShift Arm 
R -O-ring 
S -Shift Fork Shafl 
T -O-ring 
U - Holder 
V - Packing 
W - Shifter Cover 
X - Packing 
Y - Fork Shift Arm 
Z -Spring Pin 
A A  - Detent Spring 
BB  - Detent Ball 
CC -Cotter Pin 
DD -Shift Fork 
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POWER SHIFT LEVER 

DISASSEMBLY AND INSPECTION 

1. Disconnect shifting rod (A) from rod shift arm (6)  

2. Disconnen shifting rod from lever shift arm IC). 

3. Remove clamp ( D )  removing two nuts IE) t o  be free lever guide 
(F) from lower end. 

4. Inspect shifting rod ball joints for wear 

A -Shifting Rod D - Clamp 
8 - RodShift Arm E - N u t s  
C - Levershift Arm F - Lever Guide 

5. Remove cover from top of lever guide (Not illustrated) 

6. Remove shift lever hinge pin (6) after loosening set screw (C) 
Remove spring (Dl and cotter pin (E) from lever shift arm (F). 

A - Power Shift 
B - Hinge Pin 
C -Pin Set S E ~ W  
D - Spring 
E - Cotter Pin 
F - Lever Shift Arm 

7. Drive spring pin (A) out of lever guide IC), and remove washer 

(81. 

8. Remove guideto-instrument panel retaining nut which located 
behind retaining bolt (welded1 (Dl. 

9. Lift lever guide toseparate from lever shift arm in it. 

A - Spring Pin 
B - Warhe, 
C - Lever Guide 
D - Guide Retaining Bolt 
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, 
10. lnspect lever shift arm bushings [A) in both lower and upper 

ends of lever guide [B) for wear. Bushing I.D. should be 
13.033 to 13.113 mm (0.5131 to 0.5163 in.). Replace bush- 
ing i f  I.D. exceeds 13.5 mm 10.513 in.). 

A - Bushings 12 usd)  F -Spring Pin 
8 - Lwer Guide G -Set Screw 
C - LmrShi f t  Arm H -Spring 
D - Shift Arm Lower Bore I -Shift Lever 
E -Warher J - Lever Hinge Pin 

11. lnspect lever shift arm (Cl for wear. 0.0. of shift arm shaft 
should be 12.80 to 12.85 mm (0.504 to 0.506 in.). Replace 
shaft i f  O.D. is less than 12.5 mm (0.492 in.). Clearance 
between bushing and shaft should be 0.18 to 0.31 mm (0.007 
to 0.012 in.). Replace parts if clearance exceeds 0.5 mm 
(0.02 in.). 

12. lnspect spring pin bore of shift arm shaft for wear. 

13. lnspect spring pin IF),  washer (El, spring (H) and hinge pin 
(J) for wear or damage. Replace as required. 

14. lnspect shifting rod connecting bore ID) on lever shift arm 
IC) for wear or damage. Replace lever shift arm if excessively 
worn. 

15. Remove six cap screws from shifter cover. Remove shifter 
cover assembly from regulator case. 

The cap screw (B) must use a sealed washer (Rubber coated). 
because the bore goes through the regulator case and trans- 
mission case. 

SME2760/1/83M YMZ76and276D 
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16. lnspect shifi fork (A). End of fork thickness i s  6.7 to 6.9 mm r- 

(0.264 to 0.272 in.). Width of speed control valve spool i s  
7.1 to 7.2 mm (0.264 to 0.272 in.). 

Replace shift fork when clearance between fork and valve 
spool i s  1 mm (0.04 in.). 

17. Replace parts when clearance between fork shaft (8) and 
fork (A) i s  0.2 mm (0.008 in.). O.D. of shaft i s  11.97 to 
11.98 mm (0.4711 to 0.4718 in.). I.D. of fork i s  12.00 
to 12.03 mm (0.4725 to 0.4735 in.). 

A - Fork 
B - Fork Shaft 
C - Shifmr Cover 
D - Dslent Spring 
E - Ball 
F - s a t  S n s w  
G - Fork Shift Arm 
H - Holder 
I - Rod Shift Arm 

18. Inspect detent spring. 
The specifications as follow: 

DETENT SPRING SPECIFICATIONS 

Frae length Working Load 

13.6rnm 10.535in.l . . . . . . . . . . . . . . . . . . 9.3rnmat63.4N 
10.366 in. a t  14.0 Ibr.1 

19. Inspect fork shift arm end for wear or damage. O.D. of 
arm end should be 9.964 to 10.000 mm (0.3923 to 0.3937 
in.). Clearance between shift arm and shift fork groove should 
be 0.1 to 0.336 mm (0.004 to 0.013 in.). Replace parts if 
clearance exceeds 0.5 mm (0.02 in.). 

SME27601118304 YM276 and 276D 
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REGULATOR CASE 

DISASSEMBLY 

Delay Relief Valve (DRV) and Main Relief Valve 

1. Remove plug (A) and copper washer (BI, and pull valve spool 
out  of regulator case (D). 

2. Remove two  cap screws (El and end plate (F )  

3. Install cap screw (E )  t o  sleeve IH) and pull it out by hand. 

E - Cap Screw 
H -Sleeve 

4. Pull valve body (DRV)  (I) ou t  o f  sleeve (HI. 

5. Remove two springs (K, L) and main relief valve body (M) 
from sleeve (N). 

H - Sleeve 
I - Valve Body IDRV) 

A -Plug 
B -Copper Washer 
C -Value Spool 
D - Regulator Caw 
E -Cap Ssreru~ 
F - End Plam 
G - 0-Ring 
H -Sleeve 
I -Valve IDRV)  

J - Slwva 
K -Spring 
L -Spring 
M - Main Relief Valve 
N - Slwue 
0 -Arm Holder 
P - ShiftArm 
Q - Shifte, cove, 
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REGULATOR CASE 

INSPECTION 

Delay Relief Valve 

1. lnspect O-ring ( 0 )  on sleeve (A). 

2. lnspect orifice (C) for clog. If if is clogged with dirt, wash 
in clean solvent and blow by pressurized air. Coat cleaned 
Dart with a thin film of oil. 

A - DRV Slesvs 
6 - O-Ring 

3. Measure I.D. of DRV sleeve 

4. Measure O.D. of DRV body. 

DRV SPECIFICATIONS 

Item New Part Wear Limit 

DRV Sleeve 1.D. . . . . . . . 20.00 to 20.009 mm 
(0.7874 to 0.7877 in1 

DRV body O.D. . . . . . . . 19.983 to 19.99mm 
10.7867 to 0.7870 in.) 

Clearance between ORV 
Sleeve and Body . . . . . . . 0.010 to 0.026 mm . . . . . 0.045 mm 

10.0004 to 0.0010 in.) (0.0018 in.) 

5. Measure O.D. of DRV sleeve and I.D. of regulator case bore 
for DRV sleeve. Com~are measurements taken to the following 
specifications 

D R V  SPECIFICATION 

1 tern New Pait Wear Limit 

DRV S1eeveO.D. . . . . . . . 24.97 to 24.98 mm 
10.9833 to 0.9836 in.) 

DRV Sleeve Bore of 
Regulator Care . . . . . . . . 25.00 to 25.02 mm 

(0.9842 to 0.9850 in.) 

Clearance between DRV 
Sleeveand Regulator Cara . . 0.015 to 0.04 mm . . . . . . 0.060 mm 

l0.0006 t o  0.0017 in.) 10.0024 in.) 

SME2760/118304 YM276andZ76D 
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- Spring 

lnspect outer spring 

lnspect inner spring. The specifications are as follows: 

SPRING SPECIFICATIONS 

Item Free Length Working Load 

. . . . . . . .  outer spring. 64.5 to 65.5 mrn 41.5 rnm at 271 N 

(2.54 to 2.57 in.) (1.63 in.at 59.8 1br.l 

Main Relief Valve 

1. lnspect orifice (A )  for clog. I f  it is clogged, wash in clean 

solvent and blow by pressurized air. Coat cleaned part with a 

thin f i lm of oil when installing. 

A - Orifice 
6 -Main Relief Valve 

2. Measure I.D. and O.D. of main relief valve sleeve and I.D. of 
regulator case bore (Not illustrated). 

3.  Measure O.D. o f  main relief valve body. Compare measurement 
taken t o  the following specifications. 

SMEZ760/118304 YM276md 276D 
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REGULATOR CASE 

INSPECTION (Continued) 

Main Relief Valve (Continued) 

MAIN RELIEF VALVE SPECIFICATIONS 

Itam Nevr Part Wear Limit 

Sleeve 1.D.. . . . . . . . . . . .  18.50 to 18.51 mm 
10.7283ro 0.7289 in.) 

. . . . . . . .  Valve Body O.D. 18.47 to 18.48mm 
10.7272 to 0.7275 in.) 

Clearance between sleeve 
. . . . . . . . . . . .  . . . . .  and Body. 0.020 to O.043mm. 0.060 mm 

(0.0008 to 0.0016 in.) 10.0024 in.) 

Sleeve O.D. . . . . . . . . . . .  24.99 to 25.00 mm 
(0.9839 to 0.9842 in.) 

Sleeve Bare of Regulator 
. . . . . . . . . . . . . . .  Care. 25.00 to 25.02mm 

10.9842 to  0.9850 in.) 

Clearance between Sleeve 
. . . . . . . . .  . . . . . . .  and Regulator Care 0 to  0.03 mrn 0.050 mm 

10 to 0.0011 in.) (0.0020 in.) 

4. Check number of shims behind the outer spring. When increas- 
ing operating pressure of clutches, add shim(s). A shim (0.5 
mm) can control the pressure. 

Power Shift Valve Spool 

1. Measure O.D. of valve spool. 

a 2. Measure 1.0. of valve s~oo l  bore of reoulator case. Comoare 

SME276011183D4 YMZ76 and Z76D 
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,--. POWER SHIFT VALVE SPOOL SPECIFICATIONS 

Item New Part Wear Limit 

ValveSpool 0.0.. . . . . . . . 16.007 to 16.025rnrn 
10.6302 to 0.6309 in.) 

Fork Groove Width of . . . . . .7.1 to 7.2 rnm 
Spool 10.280 to 0.283 in.) 

Spool Bore of Regulator . . . . 15.975 m 15.987 rnrn 
Care 10.6289 to 0.6294 in.) 

Clearance between Spwl. . . . 0.025 to 0.045 mm . . . . . . 0.06 mrn 
and regulator Care 10.0001 to 0.0017 in.1 10.0024 in.) 

Second Relief Valve 

1 .  Inspect second relief valve body ( € 1  and seat (D). Replace if 
their seating area were worn or scratched. 

A -Cotter Pin 
B -Washer 
C -Spring 
D - Valve Seat 
E - 2nd Rslief Valve 

2. Measure spring (C) dimension and compare measurement taken 
to the following specifications. 

SECOND RELIEF VALVE SPRING SPECIFICATIONS 

Fra, Length 

16.3 mrn 10.612 in.) 

Loaded Length 

9.7 rnm a t  3.6 N 
10.382 in. at 0.794 1bs.I 
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REGULATOR CASE 

ASSEMBLY n 

1. Clean all parts solvent, and apply Transmission and Hydraulic 
Oil. 

2. lnstall sleeve (C) i n  regulator case (F). and punch pin (6) i n  
the case. 

3. Check all O-rings for  damage before installing. Replace if 

damaged or worn. 

4. Install main and delay relief valve components (D to  L) i n to  
the bore of regulator case i n  reverse sequence when disassembl- 
ing. 

5. Regulator case assembly and 2nd relief valve must be installed 
after installing power shift transmission assembly in to transmis- 
sion case. 

Use new packing (R)  when installing regulator case onto 
transmission case. 

A - O-rine 
B - P i n  
C - Main Relief Valve Spool 
D -Main Relief Valve 
E -Plug 
F - Regulator Care 
G -Springs 
H - HoldBr 
I -Shims 
J - Delay Relief Valve 
K - Delay Raliaf Valve Slsere 
L - O-Ring 
M - End Plate 
N -Power ShifI ValveSpwl 
0 -Plug 
P -Washer 
0 -Plug 
R - P*king 
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POWER SHIFT PUMP 

h 
DISASSEMBLY AND INSPECTION 

1. Remove pump cover (A1 f rom pump case (01 

A -Pump Cover 
B -Pump Care 

2. Measure clearance (A1 between inner gear (D l  and inside face of 
separator (E). 

3. Measure clearance (0)  between outer ring gear (F l  and outside 
face o f  separator (El. 

4. Measure clearance (Cl between outer ring gear ( F l  and pump 
case (GI. 

A -Clearance beween Inner D - Inner Gear 
Gear and Separator E -Separator 

B - Clsarancs between Outer F - Oumr Ring Gser 
Gear and Sspantor G - Pump Care 

C - Clearance bstwaan Outer H - Feeler Gaupe 
Gwr and Pumpcare - 

5. Measure clearance between pump case cover and pump gears 
using a straightedge and feeler gauge. Replace pump assembly 
i f  the measurement exceed 0.08 m m  (0.003 in.). 

A -Pump Gears 
B - Straightsdge 
C - Feeler 0.~98 

6. Measure depth for pump gears in pump case using depth micro 
meters. 

A -Pump Care 
6 - Oe~7h Micromebl 

SME27601118304 
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POWER SHIFT PUMP 

DISASSEMBLY AND INSPECTION (Continued) 

7. Measure thickness of inner gear. 

8. Measure thickness of outer ring gear. 

9. Use the following specifications when inspecting pump parts. 

POWER SHIFT PUMP SPECIFICATIONS 

Item 

lnnsr Gear (Drive gear). . 
0.0. 

lnner Gear Counter Bore. 
at Separator 

Clearance between Inner. 
Gear and Separator 

Outer Ring Gear 1.0.. . . 

Outer Ring Gear Counter . 
Bore at Separator 

Clearance between Outer. . 
Ring Gear and Separator 

Outer Ring Gear 0.0. . . . 

Outer Ring Gear Bore . . . . . 
of Pump Care 

New Pan 

42.95 to 42.97 mm 
11.691 to 1.692 in.) 

42.04 to  43.06 m m  
11.694 to 1.6952 in.) 

0.065 ta0.110mm. . . . . . 
10.0026ro 0.0043 in.) 

50.60 ro 50.63 mrn 
11.969 to 1.993 in.) 

50.51 ro  50.54 mm 
11.989 to 1.990 in.) 

0.060m0.120mm. . . . . . 
10.0024 to 0.0047 in.) 

65.94 to 65.97 mm 
12.596 to 2.597 in.) 

66.00 ro 66.03 mm 
12.599 to 2.600 in.) 

Wear Limit 

Clearance between Outer. . . . 0.030 to 0.0090 mm . . . . . 0.1 5 mm 
Ring Gear and Pump Care 10.0012 to 0.0035 in.) 10.0059 in.) 

Inner and Outer Gear Bore. . . 7.995 to 8.005 mm 
(Depth) of Pump Care (0.3148to 0.3151 in.) 

lnner and Outer Gear. . . . . . 11.995 to 12.005 mm 
Thickness 10.4722ra 0.4726 in.) 

Clearance between Pump. . . . 0.045 to 0.055 mm . . . . . . 0.080 mm 
Care and Pump Gear Side IO.0018to 0.0021 in.) 10.0031 in.) 
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,--. ASSEMBLY 

1. Clean parts and  apply oil. 

2. Inspect bearings (D, M I  for  wear. 

3. Inspect oil seal ( 0 )  and seal col lar  ( C l  for  wear or Scoring. 

4. Install O-r ing (J)  t o  p u m p  case (K). 
Replace O-r ing i f  it damaged. 

5. Assemble t w o  gears (H, I )  in p u m p  case ( t o .  

6. ~ p p l y  a l i t t le  grease t o  o i l  seal r ips (81. 

A - Splined Coupler 
6 - Oil  Seal 
C - Seal Collar 
D - Bearing 
E - Key 
F -Pump Shaft 
G - Pump Cover 
H - Inner Gear (Drive Gear) 
I - Outer Ring Gear 
J - O-Ring 
K -Pump Care 
L -Packing 
M - Bearing 

7. Install cover ( A )  and t igh ten t w o  cap screws ( 0 )  t o  2 5  N m  
(2.5 k g m )  ( 2 2  ft-lbs.1. 

8. Use a n e w  packing when instal l ing p u m p  t o  center plate 

A - Pump Cover 
6 -Cap Screw (2 uredl 
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OIL MANIFOLD (Seal Case) 

INSPECTION 

1. Clean thoroughly manifold in solvent 

2. Check all oil passages for clog. 

A - Oil Manifold 
B - MicmmBter 

3. Measure I.D. of clutch shaft bore usingcylinder gauge. 

4. Measure at the several depths from the mounting surface. 

Com~are measurements taken to the following specifications. 

OIL MANIFOLD SPECIFICATIONS 

1 tern New Pan Wear Limit 

CIurch Shafc Bore. . . . . . . . 30.15 -30.20 rnm . . . . . . 30.6 mrn 
ll.187-1.189in.) 11.204 in.) 

A -Spring Pin I6 mrn) 
B -Spring Pin 18 mml 
C - Cap Screw 
0 - O-ring 
E -Oil Manifold Cover 
F -Spring Pin 
G -Snap Ring 
H -Steel Ball 
I - BrakePirton Spring 

J -Washer 
K - Release Shaft 
L - lnsnis Brake Piston 
M - O-ring 
N -O-ring 
0 - Brake Disk 
P - Oil Manifold 
0 -Packing 

5. Inspect inertia brake disk for wear or damag. Thickness of 
brake disk should be 3.9 to 4.1 mm in. (0.154 to  0.161 in.). 
Replace if thickness is less than 3.5 mm (0.138 in.). 

SME276011J8304 YM276 and 276D 
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6. lnspect piston friction surface (A), ball IB) for wear or damage. 
n 

Replace as necessary. 

7. lnspect orifice IC) in the piston for clog. 

8. lnspect O-ring (A) for wear or damage. Replaceas necessary. 

9. lnspect piston spring (0). 

PISTON SPRING SPECIFICATIONS 

Free Length Working Load 

34 mm . . . . . . . . . . . . . . . . . . . . . . . . . 26.4 rnrn at  955 N 
11.04 in. at 215 1br.I 11.339 in.1 

ASSEMBLY 

See "INSTALLATION" on page 50-10-58. 

CENTER PLATE 

INSPECTION 

1. Wash plate in solvent and remove dirt and broken packing. 

Never use steel packing scraper to  remove packing. 

2. lnspect both surfaces of oil galley plate for distortion and 
scoring. 

3. Measure flatness of surface using a straightedge and feeler gauge. 

n 
Replace oil galley plate if  surface is not flat t o  within 0.2 mm 
(0.008 in.). 

2782433 
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CLUTCH PACK 

DISASSEMBLY 

1. Remove snap ring (A) from the clutch shaft. 

A -Snap Ring 
B - Reverse Clutch Hub 
C - R-1st Clutch Cylinder 
D - 1st Clutch Hub 
E - 2nd Clutch Hub 
F - 2nd-3rd Clutch Cylinder 

2. Remove reverse clutch hub with gear (B). 

3. Remove Reverse - 1st clutch cylinder assembly (C). 

B - Reverse Clutch Hub 
C - R-1st ClutchCylindar 

Do not drive cylinder by steel hammer. 
Do not damage end of clutch shift or seal ring grooves. 

4. Remove 1st clutch hub ID) 

5. Remove spacer IG) and 2nd clutch hub IE). 

6. Remove 2nd-3rd clutch cylinder assembly (F) in same manner 
o f  step 3. 

SME2760/11@304 YM276ad 2760 
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7. Remove 3rdclutch hub (A1 with bearings (01. 

A - 3rd Clutch Hub 
8 - &ring 
C - Rear Bearing 

8. Remove rear bearing IBI  from the shaft. 

A - PowsrShift Clutch Shaft 

B - Key 
C - Snap Ring 
D - Reverse Clutch Hub 
E - R-ln Clutch Cylinder 
F - 1st Clutch Hub 
G - Spaser 
H - 2nd Clutch Hub 
I - 2nd-3rd Clutch Cylinder 
J - 3rd Clutch Hub 
K - Spacer 
L - Rear Bearing 

SME27601718304 YM276snd 276D 
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CLUTCH PACK 

DISSASSEMBLY (Continued) 
,--. 

9. Install piston return spring compressor (A) to cylinder assemb- 
ly ( 8 ) .  

A - Spring CornprrPor 
B -Cylinder 

10. Remove external hole type snap ring (A) and pull spring IB). 

A - Snap Ring 
B - Return Spring 

11. Remove internal hole type snap ring (A) from cylinder (B), 
then remove clutch disks (Cl, plates ID). 

A -Snap Ring 
B -Cylinder 
C -Clutch Dirks 
D - Clutch Plater 
E - Piston Return Spring 
F -Spring Canpressor 

Do not lose separator springs IJ) and pins ( I )  when removing 
dirks and plates. 

12. Place the parts disassembled on a table. Do not mix Par* for 

each clutch pack to  others. 

13. Repeat the steps from 10 to 13 for disassembling the other 
clutch packs. 

A -Piston G - Warher 
B - O-Ring H -Snap Ring 
C -Clutch D i s h  I - Sepvstor Pins 
D - Clutch "law J - Separator Spring 
E -Snap Ring K -Cylinder 
F - snri",, . - 

SMEZ76011)83M VMZ76 and 276D 
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INSPECTION 

1. Inspect clutch disks and plates for damage or scoring visually. 

2. Measure thickness of clutch disk. Replace i f  thickness is  less 
than 2.1 mm (0.0827 in.) and replace if burned or warped. 

3. Measure thickness of clutch plate. Replace if thickness is less 
than 1.4 mrn (0.0552 in.) and replace if burned or warped more 
than 0.3 mm (0.018 in.). 

4. Measure thickness of backing plate. Replace i f  thickness is  less 
than 3.30 rnm (0.13 in.), or if the warpage is  0.35 mm 10.0137 
in.) or more. 

A - Backing Plate 
B - Feeler Gauge 

5. Inspect separator springs and pin for damage. Replace as 

required. 
F 

A -separator Spring 
B -Pin 

SMEZ76011183C-i YM276 and 2760 
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CLUTCH PACK 

INSPECTION (Continued) - 
6. Inspect piston return spring. Compare measurement taken 

to the following specifications (Page 50-10-37). 

7. Measure I.D. of piston (Fig. 3362521) and O.D. of cylinder 
(Fig. 3362522) using micrometer to obtain clearance between 
piston inside edge and cylinder. 

Replace piston or cylinder whichever wear more i f  the clearance 
is more than 0.07 mm (0.0029 in.). 

8. Inspect piston outer edge and inside of piston cylinder for 
scoring or scuffing. 
Replace cylinder and install new O-ring in piston if worn O- 
ring causes to score cylinder. 

A - Cylinder 
E - Vernier Caliws 

- .-- 
9. Measure 1.0. of cylinder at bottom and top of cylinder. 

10. Measure O.D. of piston O-ring. Replace if O.D. is less than 
2.75 mm (0.108 in.). 

SMEZ7601118304 YM276and 2760 
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- 11. Use following specifications for clutch pack inspection. 

CLUTCH PACK SPECIFICATIONS 

Item Naw Part Wear Limit 

Cylinder 1.0. at Piston . . .  100.07210 100.107 mm 
13.9398 to 3.9412 in.) 

Piston OD. . . . . . . . . .  99.729 to 99.764 mm 
13.9263 to 3.9277 in.) 

Cvlinder Inside 

Pirron 1.D 

Clearance between 
Pirton Inside Bore and 

. . . . . . . . . . .  Cylinder 

Pirran O.ring Sectional 
O.D. . . . . . . . . . .  

Piston Return Spring 
Free Length . . . . .  

Pirton Return Spring 
Load . . . . . . . . .  

Clutch Dirk Thtcknesr n 

Clutch Disk Spline 
Backlash . . . . . .  

Clutch Plate Thicknerr 

Max. Warpage of Clutch 
Plate . . . . . . . . . . . . .  

Backing Plate Thickness . . 

Max. Warpage of Backing 
Plate . . . . . . . . . . . . .  

47.999 to  48.001 mm 
11.8897 to 1.8898 in.) 

. . . . .  0.024 to  0.051 mm 0.066 mm 
(0.0009 to 0.0020 in.) 10.0026 in.) 

. . . . . . . .  3.0ro3.2 mm 2.75mm 
10.1 18 to  0.126 in.) 10.108 in.) 

19.6 m m  at 654 N (66.7 kg) 
10.77 in. at 147 1br.I 

44.0 mm 
(1.73 in.) 

. . . . . . . .  2.5 to 2.7 mm 2.2 mm 
(0.098 to  0.106 in.) (0.0866 in.) 

. . . . . . . . . . . .  0.2mm 0.3mm 
10.008 in.) IO.Dl2 in.) 

. . . . . . .  1.5510 1.65mm 1.4 mm 
10.061 to 0.065 in.) 10.055 in.) 

. . . . . .  less than 0.15mm 0.3 mm 
(less than 0.0059 3n.I (0.01 18 in.) 

. . . . . . .  3.45 to 3.55mm 3.30mm 
10.136 to  0.140 in.) (0.13 in.) 

. . . . . . . . . . . .  0.2mm 0.35mm 
10.0079 in.) (0.0137 in.) 

12. Inspect clutch disk hub and gears for wear and damage. 
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CLUTCH PACK 

13. Measure clutch shaft O.D. at seal ring (Front end). 

14. lnspect seal rings for wear or damage. Replace if rneasure- 
rnents exceed l imit.  

15. Inspect all o i l  passage for clog using a air tube. Clean shaft 
thoroughly in solvent and b low through Passages with pres- 
surized air. 

16. Inspect clutch shaft bearings for wear o r  damage. 
Replace if required. 

CLUTCH SHAFT SPECIFICATIONS 

Item New Part Wear Limii 

Clutch Shaft O.D. 34.984 to 34.994 mm 
. . . . . . .  at  Rear Bearing H.377 to 1.378 in.) 

Clutch Shaft O.D. 34.984 ro 34.994 rnm 
. . . . . . . . .  at Cylinder H.377 to 1.378 in.) 

Clutch Shaft O.D. 29.925 to 29.95 mm 
ar Oil Manifold . . . . . . .  11.178 to 1.179 in.) 

Clutch Shaft O.D. 16.994 to 17.006 mm 
at Front Bearing . . . . . .  (0.6691 to 0.6695 in.) 

. . . .  . . . . . . .  Seal Ring Thickness 1.85 to 2.00 mm 1.5 mm 
10.073 to 0.079 in.) 10.059 in.) 

. . . . . .  . . . . . . . .  Seal Ring Width 2 8 5  to 3.0 mm 2.3 mm 
l0.112to 0.118 in.) (0.09 in.) 

SME27601118304 YM276 and 276D 
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Power Shift Transmission 50-10-39 

- ASSEMBLY 

Coat all mating parts with Transmission-Hydraulic Oil t o  
ease assembly and to minimize initial wear. 

Clutch Cylinder 

1. 2nd-3rd clutch cylinder is same as R-1st clutch cylinder. 

There is no difference of clutch disk, plate, piston and number 
of disk and plate between 2nd and 3rd clutches. 

2. Install O-ring (0)  in the groove O f  piston (C). lnstall Piston 

(C) in bottom of cylinder (A) (one side). 

A -Cylinder 
B -O-ring 
C -Piston 
D - Piston Return Spring 
E -Warher 
F -Snap Ring 
G -Clutch Plate (3  undl  
H -Clutch Disk (4 usadl 
I -Separator Spring Pin 
J -Separator Spring 
K - Backing Plate 
L -Snap Ring 

3. Install piston return spring (6 )  on piston (C) using compressor 
(DI. Install snap ring (A). 

A - Snap Ring 
B -Spring 
C -Pinon 
D - Comprenor 

Snap ring has sharp edge on one side of face because of 
i t s  shearing process. Install snap ring as shown in  R.H. 

figure. 

4. Repeat steps from 1 to 3 for other side of cylinder to install 
piston. 

,A A - Snap Ring 

B - Cylinder 
C - Washer 

D -Piston Return Spring 
E - Piston 

1867M6 
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50-1040 Power Shift Transmission 

CLUTCH PACK 

ASSEMBLY 

Clutch Cylinder (Continued) 

5. Place clutch plate on piston. 

6. Place separator spring (A) on clutch plate on bores of six 
fingers of plate. 

A -Separator Spriw 
B -Clutch Plats 

7. Place clutch disk (A) on clutch plate (0)  and put another 
plate on six separator springs (13) as aligning bores for separator 
spring pins. 

A - Cluwh Dirk 
-Clutch Plate 

C -Clutch Plate 
D -Separator Springs 

.-. , ' , 

8. Insert separator spring pins (A) through clutch plate (B), spring 
(C) and clutch plate (D) sitting on piston. 

A -Pin 
B -Clutch Plate 
C -Spring 
0 -Clutch Plate 

SME2760lIJsJD4 YM276and276D 
Kinamoro. Printed in Japan 



9. Install another six springs on 2nd clutch plate (A1 from 
A 

piston and plate 3rd clutch place (B l  on the 2nd row springs 
(C). Align pin and pin bore using needle (Dl. 

A - 2nd Clutch Plate 
B - 3rd Clutch Plate 
C -Springs 
D - Needle 

10. Install backlng plate (A1 on plled disks, plates and separatol 
sprlngs. Install snap rlng (B). 

A - Backing Plate 
B -Snap Ring 

11. Be sure snap ring i s  installed as instructed in R.H. figure 

A -Snap Ring 
B -Cylinder 
C -Washer 
D -Piston Return Spring 
E - Pbton 

12. Rear steps from 5 to 10 for other side of cylinder. 

Make fure which side of cylinder i s  2nd or 3rd clutch. 
When installing the clutch pack assembly, align oi l  passage 
holes between shaft and clutch cylinder. See page 50-10-44 
for installation. 

13. Assembly R-1st clutch pack as well as 2nd-3rd clutches. 

A 
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Power Shift Transmission 

CLUTCH PACK 

ASSEMBLY (Continued) 

Clutch Shaft 

A -PawerShift ClutchShaft 
B - R s n  Bearing 
C -Snap Ring (4 used1 
D -Bearing 16007 
E -Snap Ring 
F - 3rd Clutch GearlHub 
G -Bearing 6007 
H -Separator Springr 
I - Sapamtor Pin 
J - 2nd3rd Clutch Cylinder 
K -Snap Ring 
L -Piston Spring (4 usdl 
M -Clutch Disks (12 "%dl 
N -Snap Ring 14 usedl 
0 - Stwl Plate (2 usedl 
P -Backing Plats n 
0 - 3rd Clutch Pinon 
R -P i ton  O-ring I4 usd) 
S - 2nd Clutch GearIHub 
T - 1st Clutch GsarlHub 
U - R-1nClutch Cylinder 
V - 1% clutch Pack 
W - Reverse Clutch P ~ e k  
X - 2nd Clutch Pwk 
Y - Reverse GsarIHub 
Z -Seal G.oovss 

AA -Snap Ring 
BB -Snap Ring 
OC - Bearing 6202 

SME27601118304 YM276and 2760 
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Power Shift Transmission 50-1043 

A -Po~arShiftClutshShaft 
B - Key 
C -Snap Rim) 
D - Revers Clutch Hub 
E - R-1st Clutch Cylinder 
F - 1st Clutch Hub 
G - Spaar 
H - 2nd Clutch Hub 
I - 2nd-3rd Clutch Cylinder 
J - 3rd Clutch Hub 
K - Spacar 
L - Rear Bearing 

1. Install clutch shaft rear bearing (E) against spiral bevel pinion 
shoulder. 

Use bearing driver (35 mrn) to install bearing. 

A - Driver I35 mml 
6 -Bearing 
C - Clutd, Shsn 

2. Install spacer over the rear bearing. 

3. Install one 3rd clutch hub bearing against the spacer installed 
at step 2. 

SME276011/8304 YM276 and 276D 
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50-1 0-44 Power Shift Transmission 

CLUTCH PACK 

ASSEMBLY 

Clutch Shaft (Continued) 

4. Install 2nd-3rd clutch hub to clutch shaft against hub bearing 
and rear bearing. 

2nd clutch and 3rd clutch side have same appearance. Clutch 
cyi~nder a able t o  install bolh directions for its symmetry. 

Be sure oil holes locations on both clutch shaft and clutch 
cylinder. Two oil holes at 180' from key groove of shaft 
are for lubricating oil. 

Oil Holes 2-3 clutch Pack from View of Seal Case Side 
(R.H. PHOTO) 

Oil hole near (90') from key groove (A) is connected to 
to 3rd piston. 

Oil hole far (135~) from key groove is connected t o  2nd 
piston. 

Make sure correct direction of cylinder before installing. 

A - T o  2nd Clutch C - Lubricating Oil Hole 
B - T o  3rd Clutch D - Key Groove 

5. Install key (A) t o  clutch shaft, and slide clutch bylinder as- 
sembly down over the key against clutch hub teeth. 

A - Key 
B - 2nd-3rd Clutch Cylinder 

SMEZ7601118304 YM276 and 276D 
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Power Shift Transmission 50-1045 

6. Align teeth of hub (A) with teeth o f  clutch disk (8 ) .  C 

Reduce we~ght on clutch dlsk holdlng clutch pack, and use 
screw driver (C) t o  rotate clutch d~sk and to  mesh teeth t ry 
each clutch disk w ~ t h  same manner. 

A - Clutch Hub 
B -Clutch Dirk 

7. Install 2nd clutch hub on clutch disk and rotate the disk slightly 
to mesh in teeth. Repeat same manner until three disks mesh 
on clutch disk hub splines. 

A - 2nd Clutch Hub 
B - 2nd-3rd Clutch 

h 

8. Install spacer against 2nd clutch hub bearing 

9. Install 1st clutch hub onto the spacer installed at Step 8. 
i* 

10. Install key in clutch shaft. 

A - In Clutch Hub 
B - Key 

- 
SME27601216705 
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Power Shift Transmission 

CLUTCH PACK 

ASSEMBLY 

Clutch Shaft (Continued) 

11. lnstall R-1st clutch pack (K, Fig. 79). 1st clutch hub as 
well as 2nd-3rd clutch hub installation. 

Check the oil holes locations on clutch shaft and cylinder 
before installing clutch pack. 

12. Install bearing 16007 (A) onto the R-1st clutch cylinder, 
and then place spacer (B) on the bearing. 

A - Bearing 16007 
B -Spacer 

13. Install 1st clutch hub (A) clutch disk and rotate the disk 
slightly to mesh inteeth. 
Use needles or small screw drivers to  rotate disks. 

A - 1s Clutch Hub 
B -Screw Drivers 

14. lnstall bearing 161337 (A) into the reverse clutch hub (B). 

15. lnstall snap ring (C) to the clutch shaft (Dl. 

A - Bsaring (16007) 
B - Raverr Clutch Hub 
C -Snap Ring 
D -Clutch shan 
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Power Shift Transmission 50-10-47 

MAlN SHAFT AND MAlN GEARS 

A INSPECTION AND REPAIR 

A - Mainshaft 
B - R Gear 123Tl 
C - In Gear (25T) 
D - 2nd Gear 129T1 
E - 3rd Gear (33TI 
F - Snsp Ring 
G - Washer 

1. lnspect four gears on spline shaft for wear or damage. 

2. Inspect backlash between spline shaft (A) and gears. 

The backlash should be within 0.05 to 0.17 mm (0.0024 to 
0.0067 in.) Replace parts i f  backlash is  more than 0.3 mm 
10.01 2 in.). 

3. Inspect installation condition of snap rings (Fl. Replace snap 
ring if weaken or deformed. 

4. Assemble as shown in photo. 

5. See specifications for shaft dimension. 



50.10-48 Power Shift Transmission 

COUNTER GEARS 

INSPECTION A N D  REPAIR 

A - Counter Driven Gear G - Thrust Washer 

B - 2nd Range Gear H - Baaring 

C - In Range Gear I -Spacer 
D - C Range Gear J -Bearing I63041 
E - Counter Cluster Gear K -Washer 

F - Neadle Bearing 12 used1 L - Snap Ring 

1. Inspect gears for wear or damage. 

2. Inspect needle bearings (F)  for wear or damage 

3. inspect needle bearing bores of counter cluster gear (E) and 
1st range gear (D) for wear or damage. 

I.D. of bore should be 26.007 to 26.020 mm (1.0239 to 1.0244 
in.). Replace clearance between counter gear and needle bearing 
exceeds 0.1 mm (0.004 in.). 

ONE-WAY CLUTCH 

iNSPECTlON A N D  REPAIR 

1. Remove snap ring (C) trom counter cluster gear (A). 

2. Remove cam clutch assembly ( 0 ) .  

A -Counter Cluasr Gsar 
B -Cam Clutch Arramblv 
C -Snap Ring 

3. Inspect cam clutch cage for wear or damage. Replace assembly 
if necessary. 
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Power Shift Transmission 50-10-49 

CREEP GEAR 

INSPECTION A N D  REPAIR 

1. lnspect creep gears for wear or damage. Replace as necessary. 

A - Creep Drive Gear I24Tl 
B - Creep Drive Gear (14TI 
C -Creep Gear Arsemblv 
D -Bearing 16203Nl 

REVERSE GEAR 

INSPECTION AND REPAIR 

A -O-ring 
B - Idleshaft 
C - Idle Gear 
D - Needle Bearing 
E -Thrust Washer 

F -Washer 
G - Lock Nut 

1. lnspect idle shaft needle bearing ID) for wear or damage. 
Replace as necessary. 

2. lnspect idle shaft O-ring (A) for damage. 

3. lnspect idle shaft (B). O.D. of shaft should be 21.982 to 

22.000 mm (0.8654 to 0.8661 in.) Clearance between sleeve 
and needle bearing should he 0.009 to 0.038 mm (0.003 to 
0.001 5 in.). Replace parts if clearance exceeds 0.1 mm (0.004 
in.). 

4. Inspect idle gear bore for wear. I.D. of bore should be 125.993 
to 26.020 mm (1.0233 to 1.0244 in.) Clearance between gear 
and hearing should be 0.009 to0.038 mm (0.0003 to 0.0015 
in.). Replace if clearance exceeds 0.1 mm (0.004 in.). 
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50-10.50 Power Shift Transmission 

RANGE SHIFT GEARS 

REMOVAL 

1. Remove 2nd-3rd range sliding gear (A). 

A - 2nd-3rd Range Sliding Gear 
B -Needle Bearing 
C -Differential Drive Shaft 
D - Front Whsel Drive Gear 
E - C-1st Rangesliding Gear 
F -Snap Ring 12 used) 

2. Remove snap ring (G) to remove front wheel drive gear (Dl. 

Remove front wheel drive geag . from differential drive shaft. 

4. Remove snap ring behinds the front wheel drive gear. 
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Power Shift Transmission 50-10-51 

,-. 5. Remove C-1st range sliding gear. 

6. Remove differential drive shaft i f  it would be replaced. 

Remove five cap screws (Arrows) after flattening lock plate. 

Be careful not t o  damage cone point adjusting shims when 
removing shaft 

7. See Section 30 o f  this chapter for differential drive shaft re- 
moval and adjustment. 

8. Remove snap ring (A)  spacer ( 0 )  and needle bearing (C) i f  
necessary. 

A -Snap Ring 
B -Spacer 
C - Needle Bearing 
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50-10-52 Power Shift Transmission 

RANGE SHIFT GEARS 

INSPECTION A N D  REPAIR 
- 

1. lnspect needle bearings for wear o r  damage. 
Replace are necessary. 

2. lnspect differential drive shaft spline and at needle bearing 
seating area for wear or damage. 

O.D. o f  differential drive shaft at needle bearing should be 
17.983 t o  17.994 m m  (0.7080 t o  0.7084 in.). Replace parts 

i f  clearance t o  needle bearing exceeds 0.1 mm (0.004 in.). 

3. lnspect teeth o f  all sliding gears for wear or damage. 

Backlash should be 0.12 t o  0.26 m m  (0.0047 t o  0.0102 in.). 
Replace if it exceeds 0.5 mm (0.02 in.). 

A - C- ln  Ranpe Sliding Gear 
B - Front Wheel Drive Gear 
C - 2nd-3rd Range Sliding Gaat 

4. Inspect 3rd range dog clutch internal craw for wear or damage. 
Replace as necessary. 

A - 2nd-3rd Range Sliding Gear 
B - Power Shift Clutch Sha* 

ASSEMBLY 

Reverse the removal steps for assembling. 
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INSTALLATION 

- Clean all parts in solvent and apply with Transmission and Hy- 
draulic Oil. 

Center Plate 

1. lnstall bearing 6304 (A) for main shaft and 6205 (6) for power 
shift clutch shaft t o  center plate. 

A - Bearing 6304 
B -Bearing 6205 

2762429 

2. lnstall new O-ring (6) to  idle gear shaft (A). 

3. lnstall thrust washe (C) into the recess. Make sure the grooved 
side must face idle gear. Tighten lock nut (D) to 100 Nm 
(10 kgm) (72 ft-lbs). 

A - Reverse Idle Gear Shaft 
B -O-ring 

C -Thrust Wsrhsr 
D - L-k Nut 
E -Warher 

4. lnstall clutch shaft and main shaft assemblies to  center plate. 

Drive two shaft ends alternately with soft metal. 

5. Install snap ring (A) t o  main shaft (6). and 
clutch shaft (Dl. 

snap ring (C) to  

A -Snap Ring 

B -Main Shaft 
C - Snap Ring 
D - Clutch Shaft 

SME27601718.704 
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50-10-54 Power Shift Transmission 

INSTALLATION 

I Power Shift Assembly ,--. 

2. Apply grease to O-rings on oil suction pipe. 
It helps to install smoothly. 

3. Install a new packing (A) are insert power shift assembly into 
transmission case as shown in L.H. photo. 

A -Packing 
B -Power Shift Tramminion 

Asambly 

4. Before installing assembly completely, insert counter cluster 
gear (A) from rear side of transmission case so that the gear 
would be installed on main shaft (8). 

A - Counter Cluster Gear 
B - Main Shsft 

SME27601118304 YM276 and Z76D 
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Power Shift Transmission 50-10-55 

5. Drive down power shift and center plate assembly using plastick 
C 

hammer with wwd.  

Drive center plate evenly to avoid distortion, 

6. Stop driving the transmission assembly when center plate (A) 
contacts with oil suction pipe (13). Move pipe using screw 
driver to align pipe t o  the bore. Push center plate assembly into 
case. 

A - Center Plate 
B - Oil Suction Pipe 

7. Install 2nd relief valve assembly into the bore on top surface of 
transmission case. 

Range Shift Gears 

1.  Install counter gear needle bearing (A) into cluster gear (0) 
rear end. 

Install thrust washer (C) against the rear end of cluster gear, 

A - Naedle Bearing 
B -Cluster Gear 

C -Thrust Washer 
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INSTALLATION 

Range Shift Gears (Continued) 

2. Install another needle bearing (A1 against the 
(8). 

Install creep range gear (A) onto the main shah 
gear set (CI at the same time. 

thrust washer 

and 

A - Creep Range Gear 
B -Milain Shaft 
C - Crew Gear Set 

4. lnstall spacer [A) against the bearing (8). 

A - Spassr 
B - Bearing 6022 

5. Install main shaft rear bearing (A) to main shaft using tube 
driver (B). 



Power Shift Transmission 50.10-57 

Drive creep gear set to fit firmly in the transmission case. 

. Install washer (A) and snap ring ( 0 )  to the main shaft. 

A - Warher 
B -Snap Ring 
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50-10-58 Power Shift Transmission 

INSTALLATION 

Pump and Oil Manifold 

1. Install new real rings to clutch shaft seal grooves. 

Be carefull not to damage rings during manifold installation. 

2. Install power shift pump [A) with new packing (B). 

A - Power Shift Pump 
B -Packing 

3. Tighten five cap screws to 25 Nm (2.5 kgm) (22 ft-lbs) torque. 

4. Install oil manifold [A) with new packing (C) to center plate 

(6). 

A -Oi l  Manifold (Seal Carel 
B - Center Plate 
C - Packing 
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Power Shift Transmission 50-10-59 

- 5. Tighten three cap screws and one nut to 25 Nm (2.5 kgm) 
(22 ft-lbs). 

6. Install inertia brake disk ta the clutch shaft end. 

7. Press brake piston (A) with two O-rings (B) into the bore of 
oil manifold. 

A -Brake Pinon 
B -O-rings 

2 7 6 3 1 a  

8. Install oil manifold cover (0) with spring (C) and release rod 
(B). Use new packing (A). 

Tighten cap screws (E) to 25 Nm (2.5 kgm) (22 ft-lbs) torque. 

A - Packing 
B - Release Rod 
C -Spring 
D - Oil Manifold Cover 
E -Cap Screw 

YM276 and 276D SME276OllJgl04 
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Power Shih Transmission 

INSTALLATION 

Regulator Case 

1. Install regulator case assembly to transmission case. 
Tighten cap screws to 25 Nm (2.5 kgml (22 ft-lbsl torque. 

Use real washer (Bl for long cap screw (A) located a t  the 
center of case. 



REAR PTO 50-20-1 

A - PTO Pinion Shdi 
B - Splina Collar 
C - PTO PinionGear (540mrnl 
D - PTO PinionGsar (10Wrpml 
E - Oneway Clutches 
F - Sprinp 
G - PTO Slidiw Gear 
H - PTO Gaar 
I -Oil  Seal 
J - PTO Shaft 
K - PTO Safety Guard 
L - PTO Connectiw Shaft 
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50-20-2 Rear PTO 

REAR PTO 

REMOVAL - 
1. Drain transmission. 

2. Disconnect draft control feed back rod (A). 

3. Remove four cap screws (0 )  and upper link hinge assembly (C). 

A - D M t  Control Feedback Rod 
B - Cap Screws 
C - Upper Link Hinge 

4. Remove PTO safety guard (A) and PTO shield (B). 

5. Remove three cap screws (Cl and four nuts (Dl. 

A - PTO Safety Guard 
6 - PTO Shield 
C - cap scr(ll. 
0 - Nu5 

6. Pull PTO assembly out. Do not need to remove fender as 
servicing PTO assembly. 



Rear PTO 50-20-3 

n DISASSEMBLY 

1. Remove four nuts. 

2. Remove front plate, PTO shift fork and collar. 

DO not lose detent ball and spring when removing the PTO v .  
sh~ft fork. 

3. Remove PTO shaft assembly by tapping shaft end with plastic 
hammer. 
Remove PTO pinion shaft assembly at the same time. 

a ..---- 

4. Remove front bearing (A) on PTO shaft (0 ) .  

5. Remove one-way clutch front claw (C) and thrust washer ID). 

A - Front Bearing 
B - PTO Shaft 
C -One-way Clutch Front Claw 
D - ThrurtWnrher 

.r 

,/.>A2 jz 
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50-20-4 Rear ?TO 

REAR PTO 

DISASSEMBLY (Continued) A 

@ 9 
6. Remave snap ring (A), one-way clutch rear claw (B), spring (C), 

spline collar (D) and sliding gear. 

When removing snap ring, hold one-way clutch claw tightly 
to avoid poping out by spring force. 

A - Snap Ring 
B - Oneway Clutch R e u  Clsu 
C -Spring 
D - Spline Collar 
E - T h N n  Washer 
F - Oneway Clutch Front C l m  

c, 0 @ 7. Remove snap rlng (A), seal wllar (8). PTO gear (C), spacers (0). 

\ \ I  I \  1 bearings IE) and thrust washer IF). 

A - S n g  R i m  
B - Sad Collar 
C - PTO Gasr 
0 - space13 
E - Bearings 
F - ThNRWaSheII  

8. Remove nuts (A), spring washers (8). washers IC), O-rings (0 )  
and supporting shafts (E). 

A - Nu- 
B - Spring Washers 
C - w.Shers 
D - O-rings 
E - SuppoRineShatn 
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- INSPECTION 

1. lnrpecr all gears and splines for uneven wear, chips, scoring and 
cracks. Replace as necessary. 

2. Inspect all bearing for  wear or damage. Replace as necessary. 
,* 
\ r  

3. Inspect all O-rings for damage. Replace as necessary. 
& OGQ <.> 
0 

Oil  seal and seal cd la r  must be replaced when PTO shafi v. IS d~sassembled. . 

4. Measure clearance between shift fork and fork groove of sliding 
gear. 

Item New Part Waar Limit 

. . . .  Shift Fork End Thickness 6.7 to 6.9 mm 
10.263 to 0.272 in.) 

. . .  Sliding Gear Groove Width 7.1 to 7.3 mm 
10.279 to 0.287 in.) 

Clearance between Fork and 
. . . . . .  Sliding Gear Groove . . . . . . .  0.2 to 0.6 mm 1.0 mm 

10.008 10 0.024 in.] 10.040 in.) 

5. Measure shift fork groove width and shift arm end thickness. 

ltm New Pzrt Wear Limit 

. . . .  Shift Fork Groove Width 9.9 to 10.1 rnm 
(0.390 to 0.398 in.) 

. . . .  Shift Arm End Thicknerr 9.50 ra 9.52mrn 
(0.374 to 0.375in.l 

Clearance between Shift 
Fork Groove andshift Arm . . .  0.38 to 0.6 mm . . . . . .  1 mm 

10.01 5 to 0.024 in.) 10.040 in.) 

6. Measure I.D. of sh i f t  fo rk  and 0.0. o f  forkshaft.  
Replace parts when clearance between fork and shaft is 0.2 mm 
(0.008 in.) 

Item New Pan Wear Limit 

Shift Fork 1.0. . . . . . . . . . .  15.00010 15.027mm 
10.5906 to 0.5916 in.) 

ShiftForkShaft0.D. . . . . . .  14.96Bto14.984mrn 
10.5892 to 0.5899 in.) 

Clearance betwen Forkand 
. . .  Shaft. . . . . . . . . . . . . . . .  0.016100.061 mm 0.2mm 

10.0006 to 0.W24 in.) IO.W8 in.] 



50-20-6 Rear PTO 

REAR PTO 

INSPECTION (Continued) A 

7. Check one-way clutch claws (A, 61 f o r  damage or excessive 

wear. Replace both c l a w  (A)  and (6 )  together if they were 

worn not  t o  keep claws in connecting position. 

A - Oneway Clutch Front Clew 
B -One-way Clutch Rear Claw 

8 Check clutch spring free length and tension. 

Item New Part 

. . . . . . . . . . . . . . . . . . . . .  Free ~ength 86 rnm (3.386 in.) 

. . . . . . . . . . . . . . . . . . .  Working ~ength 20.0 mm at 67 N 
(0.787 in. at 15 Its1 

9. Measure O.D. of PTO shaft and I.D. o f  spline collar. 

Item New Part 

A - 0.0. a t  Oil Seal Collar . . . . . . . . . . . .  34.992 to 35.038 rnm 
(1.3776 to 1.3783 in.1 

. . . . . . . . . . . . .  8 - O.D. at Spline Collar 37.934 to 37.950 rnm 
(1.4935 to 1.4941 in.) 

. . . . . . . . . . . . .  C - O.D. at Spline Collar 37.934 to 37.950 rnm 
11.4935 to 1.4941 in.) 

. . . . . . . . . . . . . . .  D - Spline Collar I.D. 38.WO to 38.025 mm 
11.4960 to 1.4970 in.) 

10. lnspect detent spring. 

Item 

Free Lenmh 

New PaR 

22.2 mrn 10.874 inJ 

. . . . . . . . . . . . . . . . . . .  Working Load. 15.7 mrn at 1188 N 
(0.618 in.at 26.72 Ibs.1 

SMEZ760(llk?Od YM276 and 276D 
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. INSTALLATION 

Reverse the removal steps on the preceding pages and note the 
installation instructions that follow. 

1. Install thrust washer (A) as oi l  groove on washer facing t o  
tractor forward. 

2. When installing seal collar (A), apply grease and d o  no t  damage. 

3. Install thrust washer as oi l  groove o n  washer facing t o  tractor 
rearward. 

.+ 

2763227 

4. Before installing oil seal wi th seal driver, apply grease and do  
n o t  damage. 



50-20-8 Rear PTO 

REAR PTO 

6. Tighten PTO plate retaining nuts to 210 Nm (21 kgm) (152 
ft-lbs.) 

0 

,- 

Replace gasket and tighten PTO rear cover retaining cap $crews 
and nuts to differential case. 

INSTALLATION (Continued) 

5. Install PTO shift lock collar (A) as shown figure. 

. . . . . . . . . . . . . . . . . . . . .  Torque 100 Nm (10 kgml (72 ft-lbs) 

8. Replace gasket and tighten upper link hinge retaining cap screws 
to hydraulic cylinder case. 

Torque. . . . . . . . . . . . . . . . . . . .  ,147 Nm 115 kgml (108ftibr) 

SMEZ76Oll183M YMZ76and 2760 
Kinomoro, Printed in Japan 



FINAL DRIVE AND DIFFERENTIAL 50-30.1 

A - Differential Drive Pinion Shah 
B -Differential Ring Gear 
C -Differential Assembly 
D - Find Pinion Shah 
E -Brake Aeambly 
F - FinslGear 
G - Rear Axla Shah 
H - Differatial Lack Shah 
I - Diff-tial Fork 
J - RaturnSpriw 
K - Diffenntid Lock Pedal 
L - diffimtisl Lock Slider 

SME27SOf 118304 YM276 and 2760 
Kinomom, Printed in .bnan 



50-30-2 Final Drive and Differential 

DIFFERENTIAL DRIVE SHIFT 

REMOVAL 

1. Remove five bearing retainer cap screws from differential 
housing and remove bearing retainer. 

2. Pull differential drive shaft from differential housing. 

3. Remove snap ring (A), spacer ( 0 )  and needle bearing (C) from 
differential drive shaft (D). 

A - S n i p  Ring 
B - s p p r  
C - N d l e  Bearing 
D - Differmarial Driva Shrh 

4. Remove snap ring (A), spacer ( 6 )  and bearings (C) from differ- 
ential drive shaft. 



Final Drive and Differential 50-30-3 

INSPECTION 0 
1. lnspect gear and spline for uneven wear, chips, scoring and 

cracks. Replace if necessary. 

2. Inspect bearings for wear or damage and replace if necessary. 

A -Differential Drive Shaft 
B - Bearin- 
C - Spacer 
D - S n g  Ring 

E - N d l s  Bearing 
F - S p m r  
G -Snap Ring 

3. Inspect differential drive shaft surface at needle bearing for scoring or 
wear and measure O.D. 

Item 

O.D. at Needle Bearing . . . . 

SME276011~8304 YMZ76 and 276D 
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50-30-4 Final Drive and Differential 

DIFFERENTIAL 

REMOVAL r--. 

1. Remove spring pins in differential lock shaft pedal. 

2. Pull differential lock pedal shaft ou t  f rom differential housing. 

v Pay full attention t o  spring. It may jump o u t  a t  removing 

differential lock shaft. 

3. Remove differential lock slider fork and spring. 

4. Remove brake cover. 

5. Flatten lock washer and remove cap screw, plate washer and 
brake drum. 

6. Remove snap r ing (A) on  rear axle shaft t o  be free final gear ( 0 )  
f rom shaft. 

7. Remove final gear. 

8. Remove eight cap screws and four nuts (C). 

9. Remove rear axle housing (D). 

A -Snap Ring 
B - Final Gaar 
C - Nut I4 u s d l  
D - Rear Axle Hourinn 



- 10. Remove fivecap screws (A)  and two nuts (B) 

A - Cap Scrsws 
B - Nuts 

11. Remove differential carrier assembly (A) by using two jack 
screws (6 ) .  

12. Remove shims between differential carrier and differential 
housing. 

A - Differential Carrier 
B - J& Screws 

0 

13. Take out differential assembly. 

14. Remove bearing (Al with knifeedge puller (B) 

A - Bearing 
B - Knife Edge Puller 

A 

SME276D1118304 VM276 and 276D 
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50.30-6 Final Drive and Differential 

DIFFERENTIAL 

REMOVAL (Continued) - 
15. Flatten lock washers and remove six cap screws 

Differential r ing gear retainning oap screws must be replaced 
as disassembling ring gear. 

16. Separate differential case from ring gear. 

If the differential ring gear is no t  t o  be replaced, mark the 
r ing gear and differential ease so they wi l l  be reassembled in 
the same position. 

17. Drive spring pin from differential case and pinion shaft by 
using a spring pin punch. 

18. Remove differential pinions (A), side gears (61, thrust washers 
(Cl and pinion shaft (Dl. 

A - Diffnnntial Pinions 
B - Dimmt ia l  SideGaan 
C - ThwRWarhen 
D - Pinion Sh& 
E -Spring Pin 
F - D i f f a r~ l t i d  

SMEZ760171830~ YM276and 2760 
Kinomoro, Printed in Japan 



, INSPECTION 

1. lnspect differential case for damage and measure bushing 1.13. 
and pinion shaft I.D.. 

Item Specification 

Bushing I.D.. . . . . . . . . . . . . . . . . . . . .  48.WO to 48.039 mm 
11.8898 to 1.891 3 in.) 

Pinion Shaft 1.0. . . . . . . . . . . . . . . . . .  18 to 18.018mm 
(0.7087 to 0.7094 in.) 

2. lnspect pinion shaft for wear or scoring and measure O.D.. 

Item 

Pinion Shaft O.D. 

3. Inspect ring gear for uneven wear, chips. scoring and cracks. 
Measure bushing I.D. 

ltam 

Bushing I.D. 

Specification 

I f  differential ring gear is replaced. differential drive shaft 
must also be replaced since they are a matched set 

4. lnspect differential pinions and side gears for uneven wear. 
chips, scoring and cracks. Measure pinions I.D. and side gears 
O.D. at bushing surface. 

ltam Spacif ication 

Pinion 1.0. . . . . . . . . . . . . . . . . . . . . .  18.032 to 18.050 mrn 
10.7099 to 0.7106 in.) 

Side Gear 0.0. . . . . . . . . . . . . . . . . . . .  47.959 to 47.975 mm 
11.8881 t o  1.8888 in.) - 

SMF27601118304 YM276 and 276D 
2 7 6 m  
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50-30-8 Final Drive and Differential 

DIFFERENTIAL 

INSPECTION (Continued) ---. 
5. Inspect thrust washers for  damage and measure thickness. 

Item Specification Wear Limit 

Thickness . . . . . . . . . . . . .  0.95 to 1.05 rnrn . . . . .  0.6 rnm 
(0.0374 ro 0.0413 in.) (0.0236 in.) 

..... 

@ 0 @ 6. Inspect bearings for  wear or damage 
I I 

A - Bearings 
6 - Ring Gear 
C - Differendat Cars 
D - Thrust Wsrhsrr 
E - Differential Pinions 
F - Differential Side Gsar 
G -Pinion Shaft 
H - Spring Pin 
I - Differential LakSlider 

7. InsDect differential lock fork 

Wear Limit l tem Specification 

. . . . . . . . . . .  I.D. of Fork 20.040 to 20.073 mm 
(0.7890 to 0.7903 in.) 

Thickness of Fork End . . .  7.8 to 80mrn 
(0.307 to 0.31 5 in.) 

Width of Fork Groove . . . . .  8.1 to 8.3 mm 
in Diff. Lock Slider (0.318 to0.327in.) 

. . . . . .  . . . . .  Clearance beween ~ ~ r k  0.1 to 0.5 mm 1 .O rnm 
and Slider (0.003 to 0.020 in.) (0.040 in.) 

8. Inspect differential lock claws on differential lock slider and 
differential side gear (Leh side only) for damage. Replace if 
necessary. 

9. Inspect O-ring of differential lock shaft f o r  damage 

SMEZ7601118.704 YM276and Z76D 
Kinomoro. Prinred in Japan 



- 10. Inspect differential lock shaft pedal for damage and measure 
shaft O.D. and differential housing I.D.. 

Specification B 

11. Inspect differential fork spring. 

Itern 

Free Length . . . 
Working Load. . 

. . 115 mm (4.528 in.) 

. . 79 rnm at 489 N 
(3.1 1 in. at  110 lbr.) 

SME276Of 118304 YM276and276D 
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50-30.10 Final Drive and Differential 

FINAL DRIVE 

DISASSEMBLY 

1. Remove O-ring. 

2. Remove bearing (A)  from differential carrier (01. 

A - Baaring 
8 - Differential Carrier 

3. Remove differential lock slider (A). (Left side only1 

4. Drive two  spring pins from differential carrier 

5. Drive final reduction pinion shaft assembly f rom differential 
carrier by using plastic hammer. 

sME27601118304 YMZ76and Z76D 
Kinornoto. Printed in Japan 



Final Drive and Differential 50-30-1 1 

- 6. Remove oil seal (A )  from differential carrier (B)  

7. Remove oil seal collar (C), snap ring 1D)and bearing I € ) .  

A - Oil Seal 
B - Diierential Carrier 
C - Oil Seal Collar 
D - Snap Ring 
E - Bearing 
F - Final Pinion Shaft 

INSPECTION 

1. Inspect final reduction pinion gear and spline for damage. 
Measure 0.D.at seal collar. 

Item Spacif ication 

0.0. lat Oil Seal Collarl . . 40.002 to 40.01 8 rnrn 
11.5749 to 1.5755 in.) 

2. Inspect bearings IA) for wear o r  damage. 

3. Inspect differential carrier case (61 for crack or damage. 

4. lnspect oil seal (C) and oi l  seal collar ID) for damage. 

Inspect the o i l  leakage i n to  brake chamber (El of rear axle 
housing. 

A -Bearings 
q - Differential Carrier Carer 
C -Oi l  Seals 
D -O i l  Seal Collars 
E - Braka Chambsm 



50-30-12 Final Drive and Differential 

REAR AXLE 

DISASSEMBLY 

1. Remove four cap screws. 

2. Drive the rear axle shaft end with plastic hammer and remove 
rear axle shaft assembly. 

3. Remove inner bearing by using knife edge puller. 

4. Remove oi l  seal case w i th  outer bearing and o i l  seal as shown. 

5. Remove bearing and oi l  seal from oil seal case. 

SME27601118304 YM276 and 2760 
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Final Drive and Differential 50-30-1 3 

INSPECTION 

1. Inspect bearings for wear or damage and replace if necessary. 

2. Inspect oil seal and real collar for damage. 

3. Inspect axle shafts and its spline for wear or damage. 

4. Measure O.D. as shown. 

Itern Specification 

A - 0.13. at inner searing . . . . . . . . . . . .  49.992 to 50.W8 mrn 
11.9682 to 1..9688 in.) 

. . . . . . . . . . . .  El - O.D. at Outer &wing 49.992 t o  50.W8 mrn 
11.9682 to 1.9688in.i 

. . . . . . . . . . . .  C - O.D. at Oil seal collar 49.97 to 50.03 mm 
11.9673 to 1.9697 in.) 

SME27601118304 YM276 and 276D 
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Final Drive and Differential 

INSTALLATION AND ADJUSTMENT 

Assemble Differential A 

1. Grease thrust washers (A), pinions (B), side gears ( C )  and 
pinion shaft (D). 

2. Install side gears in  differential case and ring gear with thrust 
washers. 

3. Install differential pinions in  place with thrust washen. 

v To properly align the bevel pinions walk them around the 
bevel gears t o  align with the shaft bores. 

4. Insert the pinion shaft through the bevel pinions and thrust 
washers. Be sure t o  align the spring pin hole i n  the shaft with 
the spring pin hole in differential case. 

v l n s e l l  the spring pin as the split in  the pin facing 90' from 
the shaft center line. 

5. Check if the differential assembly turn freely in the case. 

6. Install differential ring gear so ring gear holes align with hwsing 
holes. If the original ring gear is reinstalled, be sure the marks 
on the  ring gear and housing are in  ihe same position as when 
removed. 

7. Install lock washers and new cap screws. 

8. Tighten them to 60 Nm 16 kgm) I43 ft-lbs). 

9. After tightening, bend the lock washers. 

Ring gear tightening cap screws must be replaced as dis. 
vassembling ring gear. 

10. Install bearings. 

SME276Olll8304 
Kinornoto, Prinred in Japan 
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Final Drive and Differential 50-30-1 5 

A Assemble F i n a l  Drive 

1. lnstall bearing into differential carrier. 

2. Install spring pins. 

3. lnstall f inal pinion shaft. 

4. lnstall snap ring. 

5. Grease oi l  seal collar and install on pinion shaft. 

6. Grease o i l  seal and install into differential carrier case b y  using 
correct tubing oi l  seal driver. 

7. Grease O-ring and install onto the differential carrier case. 

3 1 
nb3pl d 

8. lnstall differential lock slider (A). (Left l ide only) 

Be sure the over all length of left-side differential carrier is 
longer than right one. 

Be careful the direction of differential lock claws on slider 
should be f k i n g  as shown. 

.A 9. Install bearing (B). 

A - Differential Lor* Slidar 
B - Baaring 
C - Differential Carrier 

SMEZ760/7183M YM276 and 276D 
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50-30-16 Final Drive and Differential 

INSTALLATION AND ADJUSTM EN 

Install Final Drive and Differential 

1. lnstall bearings (A). 

2. lnstall spacer (B) and snap r ing (CI. 

A - Bearing 
8 - S m e r  
C - Snap Ring 

h 
3. lnstall needle bearing (A). 

4. lnstall spacer (B) and snap ring (C). 

A - Needle Bearing 
B -Spacer 
C - Snap Ring 

lnstall bearing retainer (A) 

Tighten them to  30 N m  (3 

and five cap suews (B). 

kgm) (22 ft-lbs). 

A - Bearing Retainer 
B - Cap Screw I5 u s d l  

7. Put the differential assembly in to differential housing. While 
holding it, install rightside differential carrier assembly. 

8. If the differential ring gear was not  replaced, install the differen- 
tial carrier wi th the same number of shims as were removed. 
See the page 50-30-17-19 when ring gear were replaced o r  the 
number of shims is in question. 

,--. 
SME2760/7/8304 YM276and Z76D 
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h 
9. Install the left  side differential carrier assembly. 

10. Install the same number shims as were removed. 

11. Install six cap screws and tighten t o  30 Nm (3 kgm) 122 f t - l b ) .  

Adjustment 

I f  the ring gear was replaced or if the number of cone point or 
backlash adjusting shims are i n  question, be sure t o  adjust differen- 
tial ring gear cone point and backlash. 

The cone point of spiral bevel pinion i s  f ixed and no t  adjustable. 
Cone point  is decided under machining process of differential 
drive shaft rear bearing bore in differential housing. 

If differential ring gear is replaced. differential drive shaft 
^ must also be replaced since they are a matched s e t  

1. Install right-hand differential carrier wi thout  shim. 
Tghten five cap screws and two nuts. 

2. Place differential bearing in to  right-hand differential carrier. 
Then strike inner race o f  ring gear bearing w i t h  soft slug o r  
driver t o  drive the bearing into right.hand differential carrier 
firmly. 

3. Place left-hand differential carrier t o  differential housing and 
strike it wi th soft slug or driver t o  drive the carrier swallow 
ring gear bearing. 

SME276011183M YM276 and 2760 
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5030-18 Final Drive and Differential 

INSTALLATION AND ADJUSTMENT 

Adjustment (Continued) 

4. Remove the right-hand side five cap screws and t w o  nutsrdrich 
tightened step 1. 

5. Measure clearance between differential housing and left-hand 
differential carrier. 

6. Select shims by the clearance 

v Total thickness of shims should be 0.05 t o  0.10 mm (0.002 
t o  0.004 in.) more than the clearance. 

v Side shims are available i n  three sizes. These sizes are 0.1 
m m  10.004 in.). 0.3 m m  (0.012 in.) and 0.5 m m  10.20 in.). 

7. Install dial indicator. Be sure base o f  indicator is f i rmly 
attached. Point of indicator should be toward outer part o f  
ring p a r  tooth and as close as t o  perpendicular t o  the too th  as 
possible. 

8. Adjust position of L & R differential carrier and differential 
assembly t o  get backlash being 0.13 to 0.18 mm (0.005 t o  
0.007 in.). 

9. Measure clearance between differential housing and L & R 
differential carrier. 

10. Divide and install the previous selected shims according to 
each clearance. Jack-upscrews are available for installing shims. 

11. Tighten both-sides differential retaining cap screws and nuts 
t o  30 N m  (3 kgml (22 ft-lbs). 

12. Measure the backlash again. 



If the backlash i s  more than 0.18 mm (0.007 in.). remove 
the proper left-hand shim(s) and add it to  right-hand shims. 

Retighten cap screws and nuts to  30 Nm (3 kgm) (22 ft-lbs) 
and measure backlash again. 

Repeat the preceding procedures until gening the correct 
backlash. 

16. If the backlash is less than 0.13 mm (0.005 in.), remove the 
proper rightside shim(s) and add it to left-hand shims. 

17. Retighten cap screws and nuts to  30 Nm (3 kgm) (22 ft.lbs) 
and measure backlash again. 

18. Repeat the preceding procedures until getting the correct 
backlash. 



Install Rear Axle Housing - 
1. Apply grease f o r  o i l  seal and install it into bearing retainer using 

o i l  seal driver. 

2. Apply grease f o r  seal collar (A) and install on to  rear axle shaft 

(B). 

3. Install bearing retainer (C) wi th  o i l  seal (D). 

4. Install outer bearing (E) onto rear axle shaft. 

5. Replace gasket (F). 

6. Install rear axle housing (G). 

A -Seal Collar E - Outer Bearing 
B - Axleshaft F - Garkat 
C - Bearing Retainer G - Rear Axle Housing 
D - Oil Seal H -Cap scnrvs 

7. Tighten cap screws t o  60 N m  16 kgm) (43 ft-lbs). 

8. Install inner bearing. 



9. Prepare final reduction gear in  the differential housing to 
mesh with rear axle shaft. 

10. Replace gasket. 

11. Install assembled rear axle housing to differential housing. 

12. Install eight cap screws and four nuts and tighten them 
Tightening torque: 

MlO x 58 1109T) . . . . . . . . . . . . . . 70 Nm 17 kgml 152 fr-lbrl # 
All  Other Nuts and Capscrews . . . . . . . 60 Nm 16 kgm) I43 f t- lbrl 

Apply "Loctite" for MI0 x 58 (10.9Tl cap screws. 

. A 

13. Install snap ring onto rear axle shaft. 

14. Install brake drum, washer, lock washer and cap screw. 

15. Tighten cap screw t o  60  Nm (6 kgml ( 43 ft-lbsl. 

16. Bend the lock washer. 

17. Replace gasket and install brake cover and cap screws. 
1 

18. Tighten cap screws to 60 Nm (6 kgm) (43 ft-lbsl. 

Kinomoro, Printed in 



Final Drive and Differential 

INSTALLATION AND DIFFERENTIAL 

Install Differential Lock 

1. Install compressor with spring and spacer into the shaft bore 
of differential housing right-hand wall. 

2. Tighten compressor nut until enough space for lock fork is  
obtained. 

3. Install fork as aligning shaft bore of fork to spring. Pull spacer 
and then compressor shaft out. 

A -Spacer 
8 - Fork 
C - COmpr-r Nut 

4. lnstall washer (A) against spring pin ( 0 )  and install Oring IC) 
in shaft (DL 

A - W a h a r  
8 - Spring Pin 
C - Oring 
D - Shaft 

5. Give i t  side force to align differential lock fork and bore of dif- 
ferential lock shaft so that spring pins can be installed by using 
pry bar. 

6. Drive double spring pin into differential lock pedal shaft. 

Spring pin consist of two pins, one inside the oiber. 

Note position of splits in pins for reswmbly. They rhwld 
face 180' from one anoiher in  a vertical plane. 

SME27601718304 
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A - From Dr iw C a s  
B - ProwI IerSMt  
C - Differntial DrivaShdt 
D - Front Axle Shaft 
E - Drive Shaft Bevel Pinion 
F - Spindle 
G - Cantar Pin 
H - Bevel Gear Cam 
I - Final GearCas 
J - ,From Drive S h i i  Lever 
K - Find Gear 
L - W h a l  Hub 
M - From whwl  

SME276017183M yM276 and 276D 
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50-40-2 Front Wheel Drive 

INFORMATION 

1. It is no t  necessary t o  remove whole front axle from front axle - 
bracket for  repairlmaintenance o n  followings: 

Bevel gear case and related parts 
Final gear case and related parts 
Bearing housing and related parts 

2. Repairtmaintenance work  o n  f ron t  differential, remove whole 
f ront  axle from bracket as described on 80-058. 

3. Drain gear o i l  b y  removing drain plugs, one is bot tom of dit- 
ferential case and other two  are at bottom of bath final gear 
cases. 

A -Drain Plug 
B -Drain Plug (2 usd l  
C - Front Axla 

h 
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Front Wheel Drive 5040-3 

BEVEL, AND FINAL GEAR CASE - DISASSEMBLY 

CAUTION: Be sure to support final gear ease ID) while A .  removlng steering ann-togear case cap screws (A). When 

cap screws are removed, final gear ease may drop from 
spindle. 

1. Remove 4-cap screws on steering arm. 

A - Cap Scr- 1 4 ~ 4 )  
B - CapSerws I6 umdl 
C - Bearing Housino w- 

D - Final G M ~  Care 2261919 

2. Pull final gear case (A) down with supporting the bottom of 
housing by hand or jack to avoid dropping on a floor or foot. 

A - Final Gasr Csle 

3. Remove 6-cap screws to remove bearlng hous~ng from flnal gear hv 
case. 

%. 

4. Repeat same procedure to the other bearing houslng. "\ 

5. Flatten ear of lock washer (A) and remove nut 18). 

SME2760/1)8304 YM276 and 2760 
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5040-4 Front Wheel Drive 

BEVEL, AND FINAL GEAR CASE 

DISASSEMBLY (Continued) 

6. Pull out final bevel gear (A) with bearing (6). 

7. Removeshim (C) and collar ID). 

A - FimI Bevel Gear 
B -Bearing 
C - Shim 
D - Collar 

9. Remove nut ID) and put out steering arm (El 
@ 

10. Remove cap screws (A) which -connects bevel gear case 16) 
and axle housing (CI. 

A - Cap Screws I8 used) 
8 -Bevel Gear Coe 
C -Axle Housing 
D - Nut 
E - Steerins A m  

11. Separate bevel gear case assembly (A) from axle housing (6) and 
set the bevel gear assembly onclean table. 

12. Removekey (CI. 

A -Bevel Gear COB 
B -Axle Housing 
C -Kay 

. 



Front Wheel Drive 50-40-5 

A - Bsvd Gear C.ls H - Final B w ~  Pinion 
B -Axle Hourinp I - Cellar 
C - Steering Arm J - N d h  Beariwr 
D - SpMh K - BWII Gesr 
E - Spacer L - Snsp Ring 
F -Snap Ring M - Baaring 6031 
G - Waher  N -Snap Ring 

0 - Baaring 6205 
P -0ilSasl 
Q -Key 
R -Warher 
S -Nut 
T -DriveShafl Bevel P i n i ~ n  
U -Snap Ringr 

V - Bearing 6207 
W - FmntAxleShsft "; % 

X -Shim 
Y -Snap Ring 
Z -O-ring 

SME2760111W04 YM276 and 276D 
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5040.6 Front  Wheel Drive 

BEVEL, AND FINAL GEAR CASE 

13. Remove snap ring (A), shim (C) and f ront  axle shaft (0) wi th  - 
driveshaft bevel p in ion (D) and bearing IE). 

A - Snap Ring 
B - F r o n t ~ x l e  slun 
C - Shim 
D - Drive Shan Bevel Pinion 
E - Bearing 

14. Remove spacer which is left in final gear case. 

15. Remove snap ring (A)  and strike spindle head b y  using plastic 
hammer. 

A -  Snap Ring 

- - b a- .'/ 16. Remove final bevel pinion and bevel year with bearing.unit 
from spindle b y  using knife edge puller. 

SME27601118304 YM276 and 2760 
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Front Wheel Drive 50-40-7 

- INSPECTION 

1. lnspect all gears for uneven wear, chips, scoring and cracks 
and replace as necessary. 

2.  lnspect all bear~ngs for  wear and damage and replace as neces- 
sary. 

3. Measure thickness o f  spacer. 

Item New Part Wear Limit 

. . . . . .  Thickness . . . . . . . . . . . . .  4.9 to 5.0 mm 4.7 mm 
10.193 to0.197 in.) 10.185 in.) 

4. Remove snap ring and washer t o  remove needle bearings and 
collar o n  spindle. 

5. lnspect spindle shaft, especially needle bearing surface for wear 

or scoring. 

Item New Part 

0.D. at Needle Bearing. . . . . . . . . . . . .  27.99 to 28.00 rnm 
11.1020 to 1.1024 in.) 

6. Inspect key for wear o r  damage. 

Width Key Way . . . . . . . . . . . . . . . . .  7.0010 7.02 mrn 
10.275 to 0.276 in.) 

7. Assembly key, arm and spindle and check if there was play o r  
not. Replace i t l them if required. 

p00c07 
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50-40-8 Front  Wheel Drive 

BEVEL, AND FINAL GEAR CASE 

INSTALLATION A 

. 1. Assemble final bevel pinion (El, and bevel gear (A) wi th  bearing 

( C ) .  

A - Bausl Gsar 
B - Final Bevel Pinion 
C - Bearing 

2. Replace oi l  seal (A )  if required. 

3. Be sure seal is flush top  of bevel gear case and grease enough. 

A - Oil Seal 
El - Bwsl Gear Case 

@ @ 4. Install hearing (8) o n  drive shaft bevel pinion (A) and onto 

I / front axle shaft ( D l .  Install snap rings (C). 

A - Drive Shaft Bsvel Pinion 
B -Bearing 
C -Snap R i w  
D - Fmm Axle Shdt  , 

5. Install assembled bevel gear w i th  bearing into bevel gear case 
and install snap ring. 

n 

SME2760lllWcX YMZ76 and 2760 
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Front  Wheel Drive 5040 -9  

- 6. Install assembled f ron t  axle shaft info bevel gear case and 
install shim and snap ring. 

7. lnstall needle bearings, spacer, spacer wasner and snap ring 
onto spindle shaft. 

8. lnstall assembled spindle shaft t o  bevel gear case and install 
kev on to  s~ ind le  shaft. 

9. Install bevel gear case component t o  front axle housing. Be 
sure f ron t  axle shaft end enter in to differential side gear spline. 
Be careful not  giving damage t o  O-ring. 

10. Apply "Loctite" t o  newcleaned cap screws and tighten 

them. 

Itam Specifration 

Torque. . . . . . . . . . . . . . . . . . . . . . 60 Nm 16 kgrnl 143 ft-lb) 

11. Install spacer t o  spindle 



50-40-10 Front Wheel Drive 

BEVEL. AND FINAL GEAR CASE 

INSTALLATION (Continued) 

12. Apply grease to oil seal on bevel gear case and install it t o  
spindle with turning the case. 

$ p ~ e  careful not giving damage to oil seal. 

13. Apply grease to O-ring (B) and oil seal (Dl. 

14. Install O-ring (6) and collar IC) on wheel hub shaft (A) 

15. Install snap rings (E), bearing (F)  and oil seal (D) to bearing 
housing (GI. 

16. lnstall bearing (K)  and snap ring (J) on final bevel gear (L) 

17. Put wheel hub assembly into bearing housing assembly. Then 
install shims ( I  ) and final gear assembly. 

18. Install lock washer (M) and tighten nut (N) t o  186 Nm (19 
kgml (137 ft-lbsl. n 

19. Bend lock washer 

A -Wheel HubShaft 
B -O-ring 
C -Collar 
D -Oi l  Seal 
E -Snap Ring 
F - Beating 
G - Bearintg Housing 
H -Collar 
I -Shims 
J -Snap Ring 
K -Bearing 
L - Final Bevel Gear 
M - Lock Warher 
N - Nu1 

20. Install bearing housing. 
Torque (Bearing housing to steering arm1 

: 60 Nm (6 kgm) (43 ft-lbs). 
Torque (Bearing housing t o  final gear case) 

: 100 Nm (10 kgm) 172 ft-lbs) 
Torque (Sprindle to steering arm) 

: 210 Nm (21 kgm) (152 ft-lbs) 

M 

21. If tie-rod arm bracket (A) needs t o  b e  replaced, tighten cap 
screws ( 0 )  to 60 Nm (6 kgm) (43 ft-lbs) with "Loctite" 

SME27601118304 YM276 and 2760 
K,nomoro. Pnnted m Japan 
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Front Wheel Drive 5040.1 1 

n BACKLASH ADJUSTMENT FOR DRIVE SHAFT 
BEVEL PINION AND BEVEL GEAR 

1. Turn front axle shaft as fast as possible to make the gears 
familiar each other. 

2. Install dial indicator to bevel gear case. 

3. Measure backlash between drive shaft bevel pinion and bevel 
gear. 

Item Specification 

Backlarh. .  . . . . . . . . . . . . . . . . . . . 0.10to0.15mm 
10.004 to 0.006 in.) 

Adjust the backlash with shimls) if necessary. 
Three different thickness of shim are available. 
Thickness: 0.1 mm (0.004 in.) 

0.3 mm (0.012 in.) 
0.5 mm (0.020 in.) 

A - Shim14 
B - Front Axle Shaft 
C -Snap Ring 
D - Spindla 
E - Final Bevel Pinion 
F - Bevel Gear 
G - Bavel Pinion 

SME27601718304 YM27S and Z7SD 
Kinomoro, Prinred in Jamn 



5040-1 2 Front Wheel Drive 

BEVEL, AND FINAL GEAR CASE 

iBACKLASH ADJUSTMENT FOR FINAL BEVEL ----. 
PINION. AND RING GEAR 

1. Install dial indicator to  bevel gear care. 

2. Measure backlash between final bevel, pinion and ring gear as 
shown. 

lfan Specification 

Backlash . . . . . . . . . . . . . . . . . . . . . 0.10 to 0.15- 
IO.004 ro 0.006 in.) 

, 

3.  Adjust the backlash with shimb) 
f 

Two different shims are available. 
Thickness: 0.2 rnm (0.008 in.) 

0 .3  m m  (0.012 in.) 

A - Shirnlrl 
B - Bearing Housing 
C - Wvsl Gear 
D -Final Bwel Pinion 
E - Final Gear 

SMEZ7601118304 YM276and 276D 
Kmamofo. Printed in J m n  



- 
Front Wheel Drive 50-40-1 3 

FRONT DRIVE DIFFERENTIAL 

DISASSEMBLY 

1. Remove right hand front axle housing from the left housing by 
removing 10 cap screws. . . 

2.  Remove bearing housing to axle housing cap screws 

Do not lose or damage shim(s) being between axle housing 
vand bearing housing. 

3. Remove the bearing housing (front drive pinion gear compo- 
nent). 

4. Remove differential from left hand front axle housing. .. 

5. Remove &racket head cap screws on differential gear case. 

2261813: 
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Front Wheel Drive 

FRONT DRIVE DiFFERENTIAL 

DISASSEMBLY (Continued) h 

6. Remove right-hand side ball bearing from differential case. 

Repeat same procedure to the other side. 

A - Knife Edge Puller 
B - @%I1 Bearing 

7. Separate differential case from ring gear 

If the differential ring gear is not t o  be replaced, mark the 
ring gear and differential housing so they will be reassembled 
i n  the same position. 

8. Drive spring pin (A)  and pinion shaft IB)  from differential case 
by using a spring pin punch. 

9. Remove pinion shaft from differential case. 

A -Spring Pin 
B - Pinionshaft 

10. Remove differential pinions and thrust washers. 

11. Remove differential side gears and thrust washers. 

A - Ring Gear E - Differential Pinions 
B - Differential Side Gears F - Pinion Thrvrt Washers 
C - Thrun Washers G -Differential Care 
D - PinionShaft 

SME276011183M YM276 and 276D 
Kmomora, Printed in Jape" 



Front Wheel Drive 50-40-1 5 

12. Remove bearing housing from left hand front axle housing. 

13. Remove cotter pin (A) on nut and remove nut (B). 

A -Cotter Pin 
B - Nut 

14. Remove front drive pinion (A) forward. 

15. Remove bearing. O-rings, seal collar, collar and oil seal from 
bearing housing. 

A - Pinion Shaft 
8 - O-ring 
C - Cotterpin 
D - Nut 
E - Shims 
F - Cd1.r 
G - Oil Seal 

H - Collar 
I -Beating 
J - Shims 
K -O-ring 
L -O-ring 
M- Bearing Housing 

SME2760/118304 YM276 and 276D 
Kinamato. PIinted in Japan 



5040-1 6 Front  Wheel Drive 

FRONT DRIVE DIFFERENTIAL 

INSPECTION 

1. lnspect all gears for uneven wear. chips, scoring and cracks 
and replace as necessary. 

2. lnspect all bearings for  wear and damage. Replace as necessary. 

A - Ring Gear G - Pinion Thrun Warhsrr 
B - Differential Care H - m e 1  Pinions 
C - Bushings I -Pinion Shaft 
D - Thrun Washers J - Barin@ 
E - Differential Side Gears K -Socket Hssd  Cap Scr- 
F -Spring Pin 

3. Inspect case f o r  damage and measure I.D. o f  installed bushing. 

item Specification 

Bushing 1.D. 32.00 to 32.04 mm 
11.259 to 1.261 in.) 

4. lnspect ring gear for  wear or damage and measure installed 
I.D. o f  bushing. 

Bushing I.D.. . . . . . . . . . . . . . . . . . .  32.00 to32.04 mm 
11.259 to 1.261 in.) 

5. lnspect bevel gears (El  for  wear or damage, and measure 0.D 
of boss. 

Item Spasifbation 

. . . . . . . . . . . . . . . . . . . . . . .  O.D. 31.89to31.92mm 
11.255 to 1.256 in.) 

6. lnspect thrust washers ( D l  and pinion thrust washers (GI 
for damage or scoring. Measure thickness. 

lfem Specification Wsac Limit 

Thickness . . . . . . . . . . . . .  0.75 to 0.85 mm . . . . .  0.65 mrn 
10.029 to 0.033 in.) (0.025 in.) 

7. Inspect bevel pinions (H) for  wear or damage, and measure 
I.D. o f  bore. 

1<sm Specification 

I .D . .  . . . . . . . . . . . . . . . . . . . . .  14.01 to 14.03mm 
10.551 to 0.552 in.) 

8. lnspect pinion shaft (!),and measure O.D.. 

Item Specification 

O.D. . . . . . . . . . . . . . . . . . . . . . . .  13.97 to 13.98mm 
10.549 to 0.550 in.) 

9. Inspect bearing and replace if damaged. Use kn i fe  edge puller t o  
I 
I 

remove bearing. - 
In case replacing ring gear, replace front drive pinion shaft 
also. 

yM276 and 2760 
Kinornoto, Printed in Jaoan 



. ASSEMBLY 

In case of replacing front drive pinion shaft and ring gear. 

A - Pinion Shaft H -Collar 
B -O-ring I -Bearings 
C -Cotter Pin J - Shimr 
0 - N u t  K - O-ring 
E -Shims L -@ring 
F -Collar M- Bearing Hwring 
G -Oi l  Seal 

1. Install pinion shaft (A) with front bearing to bearing housing 
(B), and press rear bearing on pinion shaft. 

2. Apply grease to O-ring (D), and collar ( € 1  and install onto shaft. 

Apply grease to oil seal (F) and install into bearing housing. 

3. Place original shimls) on pinion shaft. 

v There shims are for adjusting position of pin hole on casde 
nut and for adjusting slarting drag torque. 

A-  Pinionshaft 
B - Bearing Hwring 
C - Shimis) 
0 - @ring 
E - Collar 
F -Oil  Seal 

4. Tighten castle nut and check starting drag torque of pinion 
shaft as its rear end. 

Item Spscif isation 

Starting Drag Torque 0.31 to 1.57 Nm 
10.032 to 0.16 kgml 
(0.23 to 1.15 ft-lbsl 

5. Adjust the starting drag torque with shim t o  set it within 
above torque. 
At the same time, align hole on shaft and pin hole of castle 
nut for cotter pin. 

6. Place O-ring on pinion shaft. Apply grease to O-rings. 

A - O-ring (6351 
B - @ring 160GI 
C - Oring (21Pl  
D - O-ring (2551 

SME27601718304 YMZ76 and Z76D 
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50-40-1 8 Front Wheel Drive 

FRONT DRIVE DIFFERENTIAL 

ASSEMBLY (Continued) ,--, 

7. Grease thrust washers IG) and bevel pinions (HI 

8. Grease thrust washers ID) and the side bevel gears (El 

9. Install bevel gears (El in differential housing and ring gear (A). 
Be sure i t s  thrust washer stays in place. 

10. Install bevel pinions IH) with their thrust washers in place. 

'v To properly align the bevel pinions, walk them around the 
bevel gears t o  align with the shaft bores. 

11. Insert the pinion shaft (1) through the bevel pinions (H) and 
their thrust washers (Gl. Be sure to align the spring pin hole 
in  me shaft with the spring pin hole in the housing. The shaft 
should be free of burrs. 

12. Install the shaft spring pin. Be sure the split in the pin is 
facing 90° from the shaft centerline. 

13. Check if the gears and pinions turn freely i n  the housing. 

14. Install differential ring gear (A) so ring gear holes align with 

housing holes. If the original ring gear is  reinstalled, be sure 
the marks on the ring gear and housing are i n  the same posi- 
tion as when removed. 

n 

15. Use new cap screws (I0 and apply "Loctite" to the thread 

16. Tighten cap screws IK) to 34 Nm (3.4 kgm) (25 ft-lbs). 

17. Install differential bearings onto housing and ring gear. 

v Do not hammer or use a drift on bearing w te r  race. Use 
correct tubing driver to press inner race onto housing. 

A - Ring Gear G -Spring Pin 
B - Differential Case H -Pinion Thturt Washers 
C -Bushings I - Bevel Pinions 
D - Thrust Washen J -Socket Head Cap Screws 
E - Bevel Gears K - Bearings 

F - Pinionshaft 

SME27601118304 YM276 and 276D 
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Front Wheel Drive 

CONE POINT ADJUSTMENT 

For cone point adjustment, mandrel is required 

A - 74.96 to 74.98 mm 
12.951 to 2.952 in.) 

B - 116.09to 116.11 mm 
14.570 to 4.571 in.) 

C - 16 mm 10.63 in.) 
D - 26 mm 11.02 in.) 
E - 20 mm 10.79 in1 

F, G - Surfacemust befine grinded 

1. Install front differential drive component. Install same shims as 
removed and tighten 4-cap screws. 

Item 

Torque. . . . 

Specification 

30 Nm 13 kgml 122 ft-lbrl 

2. Install mandrel t o  left-hand front axle housing. 

3. Adjust clearance (A )  with shim. 

Item Specification 

Clearance . . . . . . . . . . . . . . . . . . . . 0.95 to 1 .ffi mm 
10.037 to 0.041 in.) 

A - Clearance 
B -Mandrel 
C -Shims 
D - Pinion Shaft 
E - Front Axle Hwring 

BACKLASH ADJUSTMENT 

1. Install same number o f  shims (A) behind L.H. differential 
bearing ( C ) ,  and install differential assembly into L.H. front axle 
housing. 

2. Install front differential drive shaft assembly to L.H. front 
axle housing. Tighten cap screws to 30 Nm (3 kgm) (22 ft-lbs). 

3. Drive differential assembly with plastic hammer to  left hand 
axle housing to  secure L.H. bearing is seated. 

4. Install dial indicator to  measure ring gear backlash. Backlash 
should be 0.17 to 0.23 m m  (0.0066 to  0.0090 in.) Adjust as 
required. 

5. Add shims to decrease backlash and subtract shims to  increase 
backlash. Two shim thicknesses are available: 

Thickness: 0.2 mm (0.008 in.) 
0.3 mm (0.012 in.) 

A - Shims 
B - R.H. Bearing 
C - L.H. Beariw 
D - Ring Gear 

SME27601118304 YM276and 276D 
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50-40-20 Front Wheel Drive 

FRONT DRIVE DIFFERENTIAL 

INSTALLATION 

1. Assemble front axle housing if all differential adjustment have 
been completed. Tighten bearing housing to front axle housing 
to 30 Nm (3 kgm) (22 ft-lbs). 

2. Install right hand front axle housing to left hand front axle. 

Item Spmifieation 

Torque. . . . . . . . . . . . . . . . . . . . . . 60 Nm (6 kgml (43 ft-lbrl 

,--. 
3. Install t i e  rod t o  steering arm and tighten ihrottles nu t  for ball 

joint to 60 Nm (6 kgm) (44 ft-lbs). 

4. Install front axle assembly to front axle bracket. 

5. Install center pin and tighten four cap screws t o  100 Nrn 110 
kgm) (72 ft-lbs). 

A - Cap Screws 
B - R.H. Front Axls Housing 
C -Tie Rod 
0 - L.H. Front Axls Hourim~ 

SME276017JS304 YM276and276D 
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Front Wheel Drive 50-40-21 

FRONT DRIVE CASE 

DISASSEMBLY 

Front drive gear component must be removed not  only its rnain- 
tenancelrepair but also when separating rear axle case from trans- 
mission case. 

For maintenancelrepair on idle gear, f ront  drive gear, except gear 
on  differential drive shaft, remove front drive gear case only. 

1. Remove front wheel drive propeller shaft as described on  
10-20-2. 

2. Drain transmission and hydraulic oi l  from transmission case. 
Remove drain plugs (A) on front drive case and differential 
housing. 

3. Remove four cap screws (81. Remove front drive case assembly 

(Cl. 

A - Drain Plug 
B - Cap Screws 
C - Front Drive Care 

4. Drive spring p in  (€3) from shift lever (A1 and remove shift lever. 

A - Shift Lever 
B -Spring Pin 

27W32 
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Front Wheel Drive 

FRONT DRIVE CASE 

DISASSEMBLY (Continued) - 
5. Remove cap screw (B), and retaining plate (A) which are hold. 

ing the shift arm (C). 

A - Retaining Plate 
6 -Cap Screw 
C -Shift Arm 

6. Remove spring pin (A) from front drive case. 

A -Spring Pin 
B - Front Drive Care 

7; Drive idler gear shaft with driver. 

8. Remove bearings 161, idler gear (C) and spacer ID). 

A - ldlsr Gear Shaft 
B - Bsaringr 
C - ldlsr Gear 
D - Spacer 
E - Spring Pin 



Front Wheel Drive 50-40-23 

- 9. Remove front oil seal and seal cap and both sides snap rings 
on drive shaft. 

When reasremMing front drive case, front oil seal and seal 
cap must be replaced. 

10. Drive front drive shaft front end with soft hammer and 

remove drive shaft with bearing and sliding gear. 

Take out thrust washers, collar and front drive gear. 

n 276351 7 

11. Remove bearing (A) with puller (B), then sliding gear (C), 
detent balls, spring and O-ring (D l  from front drive shaft. 

A - Bearing 
B - Puller 
C - Sliding Gear 
D - O-ring 

12. Remove shifter block and shift arm from upper window. 
Be careful not giving damage to O-ring. 



5040-24 Front Wheel Drive 

FRONT DRIVE CASE 

INSPECTION - 
1 .  Inspect all gears for uneven wear, chips, scoring and cracks 

and replace as necessary. 

Qc 2. Inspect all bearings f o r  damage and wear and replace as neces. 
sarv. 

3. lnspect all O-rings for damage and replace as necessary. 

2763529 

4. lnspect front drive shaft (A) and sliding gear (B) splines f o ~  
wear or damage. 

5. lnspect inner race 0.0. (CI and f ron t  drive gear 1.0. 

Item Specification 

. . . . . . . . . . . . . . . .  Inner Race0.D. 30.003 to30.013 mm 
(1.181 to 1.182in.l 

Front Drive Gear 1.0. . . . . . . . . . . . . .  30.040 to 30.061 mm 
11.183to 1.184in.l 

. . . . . . . . . . . . . . . . . . . .  Clearance 0.027 to 0.058 mrn 
10.001 to 0.0023 in.) 

A - Front Orive Shaft 
B -Sliding Gear 
C - Inner Race 0.0. 

6. lnspect fo rk  groove w id th  in slidinggear and clearance between 
shifter Mock and f o r k  groove wi th fi l ler gauge. 

Item P a t  specification Wear Limit 

. . . . . . . . . .  ~ r o o v e  width 8.1 to 8.3 mm 
10.319 to 0.327 in.] 

Clearance between 
Shifter Block and 
Fork Groove . . 

7. lnspect detent spring. 

ltem 

Free length 

New Part 

21.2 mm 10.83 i n 1  

. . . . . . . . . . . . . . . . . .  Working load 4 N at 18.4 rnm 
10.97 1Es a t  0.72 in.) 



Front Wheel Drive 5040-25 

- 8. Inspect shifter arm shaft for wear. 

1 tern 

O.D. of A m  Shaft 

1.0. of Bore far Arm Shaft 

Part rp~ifisation 

14.91 to 15.00 rnm 
(0.587 to 0.591 in.) 

15.016 ro 15.043 mrn 
10.591 to 0.592 in.) 

A 
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50-40-26 Front  Wheel Drive 

FRONT DRIVE CASE 

INSTALLATION - 
Reverse the removal steps on  preceding pages and note the installa 
t ion  instructions that follow. 

If front  drive shaft (G) disasremhled, oi l  seal (1) and real 
cap (.I) must be replaced. 

1. Apply grease t o  O-rings and oi l  seal. 

2. Thrust washers (K) should be installed as its groove facing t o  
drive gear. 

A - ldler Gear 
B - ldler Gear Bearings 
C - Idler Gear Shaft 
D - Front Drive Gear 
E -Sliding Gear 
F - Front Drive C m  
G - Front Driveshaft 
H - Drive Shaft Bearings 
I -O i l  Seal 
J -Seal Cap 
K - Thrust Washers 
L - Oring 
M- Oring 
N - Collar 

3. App ly  grease t o  seal cap and install in to f ront  drive case. 

4. Tighten f ront  drive case t o  transmission case cap screws t o  
6 0  N m  (6 kgm) (43 ft-lbsl. 

5. Install front drive propeller shaft as described o n  page 10-20-3. 

SME27601118304 YM276and 2760 
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SPECIFICATIONS AND SPECIAL TOOLS 60-001 

SPECIFICATIONS s 

'teering 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Steering Wheel Play. . . . . . . . . . .  
Sector Shaft O.D. at bushing. . . . .  

Sector Shaft Bushing I.D. . . . . . . . . . . . . . .  

Clearance between Sector Shaft and 
Bushing . . . . . . . . . . . . . . . . . .  

Sector Shaft Adjusting Shims 
(Selective installation) 

Steering Shaftf nd Play 

. . . . . . . . . .  25 -40 mm (0.984 - 1.575 in.) 50 mm (1.969 in.) 

27.57 - 27.59 mm 
(1.1248 - 1.1255 in.) 

28.00 - 28.02 mm 
(1.1259 - 1.1267 in.) 

. . . . . . . . . . . . . . . . . . . . .  0.01 - 0.04 mm 0.5 mm 
(0.0004 - 0.0016 in.) (0.020 in.) 

1.535 mm (0.0604 in.) 
1.565 mm (0.0616 in.) 
1.595 mrn (0.0627 in.) 
1.625 mm (0.0640 in.) 
1.655 mm (0.0651 in.) 

0.025-0.102rnm . . . . . . . . . . . . . . . . . . .  0.15mm 
(0.001 - 0.004 in.) (0.006 in.) 

CAP SCREWS (or NUTI TOROUE SPECIFICATIONS 

Steering Cover-to-Gear Box . . . . . . .  (ME) . . . .  25 Nm (2.5 kgm) (20 ft-lbs) 

-itman Arm Nut. . . . . . . . . . . . . . .  (M20). . . .  196 Nm (20 kgm) (144 ft-lbs) 

dall Joint Throtted Nut . . . . . . . . . .  (M14) . . . .  118 Nm (12 kgrn) (87 ft-lbs) 

Steering Gear Box-to-Clutch Housing . (M10) . . . .  60 Nm (6 kgm) (43 ft-lbs) 
(With LOC TITEI 

. . . . . .  . . . .  Steering Column to Gear Box (Ma) 25 Nm (2.5 kgm) (20 ft-lbs) 



6W&2 Specifications and Special Tools 

SPECIFICATIONS (Continued) 

Brakes - 
SPRING FREE LENGTH WORKING LOAD 

. . . . . . .  Brake Shoe Return Spring . . . . . . . . . . . . . . . . .  44 mm (1.732 in.) (51 mm at 231 N) 
(2.007 in. at 52.9 ibs.) 

Brake Pedal Return Spring . . . . . . . . . . . . . . . . .  175 mm (6.889 in.) . . . . . . . . . . . . . . . . . . .  230 mm at 185 N 
(9.055 in. at 40.75 lbs.) 

ITEM NEW PART SPECIFICATIONS WEAR L I M I T  

Brake Drum 1.D . . . . . . . . . . . . . . . . . . . . . . . .  140.00 - 140.1 mm.. . . . . . . . . . . . . . . . . .  142mm 
(5.512 - 5.516 in.) (5.59 in.) 

Brake Lining thickness. . . . . . . . . . . . . . . . . . . .  4.75 mm . . . . . . . . . . . . . . . . . . . . . . . . . .  3 mm 
(0.1 87 in.) (0.12 in.) 

Clearance between Lining and Drum . . . . . . . . . .  0.5 - 0.8 mm . . . . . . . . . . . . . . . . . . . . . .  1.75 mm 
(0.02 - 0.03 in.) (0.07 in.) 

Brake Operating Lever 
Cam Shaft O.D. . . . . . . . . . . . . . . . . . . . . . .  21.96- 22.00 mm 

(0.865 - 0.866 in.) 

Cam Pin Flat End Thickness . . . . . . . . . . . . . .  11.9 - 12.1 mm 
(0.468 - 0.470 in.) 

Brake Cam Shaft Boss I.D. . . . . . . . . . . . . . . . . .  22.05- 22.15mm 
10.868 - 0.872 in.) 

Clearance between Cam Shaft and Boss. . . . . . . . .  0.02 - 0.09 mm . . . . . . . . . . . . . . . . . . . . .  0.3 mm (0.01 in.) 
(0.0008 - 0.0035 in.) 

Brake Anchor Pin 
O.D.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.98- 16.M)mm 

(0.029 - 0.630 in.) 

Brake Pedal Shaft O.D. . . . . . . . . . . . . . . . . . . .  24.95 - 25.00 mm 
(0.982 - 0.984 in.) 

Pedal Shaft Bushing I.D. . . . . . . . . . . . . . . . . . .  25.05 - 25.07 mm 
(0.986 - 0.987 in.) 

Clearance between Pedal Shaft and Bushing . . . . . .  0.010 - 0.112 mm . . . . . . . . . . . . . . . . . . .  1 mm (0.04 in.) 
(0.0004 - 0.0044 in.) 

Brake Pedal I.D. . . . . . . . . . . . . . . . . . . . . . . . .  25.065 - 25.1 17 mm 
(0.9868 - 0.9888 in.) 

Clearance between Pedal and Shah . . . . . . . . . . .  0.065 - 0.167 mm . . . . . . . . . . . . . . . . . . .  1 mm (0.04 in.) 
(0.003 - 0.007 in.) 

Brake Shaft End Play . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 mm (0.04 in.) 

Brake Pedal Free Travel . . . . . . . . . . . . . . . . . . .  20 - 30 mm . . . . . . . . . . . . . . . . . . . . . . .  .50 mm (1.969 in.) 
(0.787 - 1.181 in.) 

SME27601118304 YM276and 276D 
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Specifications and Special Tools 60-003 

- CAP SCREWS TORQUE SPECIFICATIONS 

Brake Drum-toshaft . . . . . . . . . . . . . . . . . . . . .  25 Nm (2.5 kgm) (20ft-lbs) 

Parking Brake Lever-to-Clutch Housing . . . . . . . . .  50 Nm (5 kgm) (40 ft-lbs) 

Brake Cover-to-Brake housing . . . . . . . . . . . . . . .  25 Nm (2.5 kgml (20 ft-lbs) 

SMEZ7601718304 VM276 and 276D 
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60004 Spffifications and Special Tools 

SPECIAL TOOLS 

Steering Wheel Puller (TOL-93110000) 

Removing steering wheel 

Pitman Arm Puller (TOL-93120000) 

Removing pitman arm 



STEERING 6005-1 

DIAGNOSING MALFUNCTIONS 

Too much steering wheel play 

Steering gear box improperly adjusted 

r Worn sector gear, ball nu t  or balls 

Sector shaft worn 

Steering wheel shaft axial play 

r Worn sector gear, ball n u t  or balls . Worn or damaged steering shaft ball bearings in gear 
box 

r Loosen steering wheel retaining nu t  

High Vibration of Steering wheel or column 

Loosen gear box mounting cap screws 

Engine malfunctions 

Oil leakage from gear box . Damaged sector shaft oi l  seal (Left side) . Damaged or broken cover packing (Right side) - Damaged or broken column O-ring (Upper side) 

Steering wheel can be rotate without dead end stop 

. Worn steering wheel seration. 

Broken ball nu t  

Broken ball nu t  and recirculating balls 

SMEZ760121~705 YM276and 2760 
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60052 Steering 

STEERING SYSTEM 

1 - w w c g  
2 - Hom Switch 
3-Nut 
4 -spring 
5-Oi lSul  
6 -Bushing 
8-C.pSsmr 
9 - Sarino Clumn 

10 - Adjutiw Shim 
11 - nom switsh L d  
12 -6.11 nut and Shaft 
13 - Ball Bum (2 Uadl 
14 - Covrr 
15 -C .pknw~2Ulbd I  
16 - Lock Nut 
17 -Adjusting S W h i m  
I S  - Adjusting k n w  
19 - %or Shdt 
m - p . c * ' i  
21 - c g  Ssnw I 4  U d  
22 - G u r  Box 
9 -Oil Seal 
24 -Plug 
25 - P i m  Ann 
26 -Nut 
27 - Dm@-Rod 

SME2760lllBIW VM276 and 276D 
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Steering 6005-3 

STEERING 

v See Chapter 80 for repair and adjustment of from sumring 
linltage and from axle auembly. 

REMOVAL 

1. Remove steering wheel cap (A) and lock nut (B). 

2. Install puller and remove steering wheel. 

A -Pulls 
B - Pam1 Box 

3. Disconnect battery ground cable. 

4. Remove access panel and remove wiring harness from 
connectors. 

5. Remove tachometer drive cable from tachometer. 

6. Disconnect decompression linkage. 

7. Disconnect throttle linkage from right-hand side. 

8. Disconnect fuel lines from tank. 

9. Remove two screws at front of the panel box and four 
screwslnuts a t  the rear bottom of the panel box t o  panel box 
bracket. 

10. Remove panel box as described on page 30-10-3. 

11. Loosen two nuts at the rear end of fuel tank straps and remove 
two cap screws at the front end of the straps. 

Remove fuel tank. 

12. Remove Dane1 box bracket. 

WE27601 7 1 4 3 0 4  YM276ad 276D 
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60-054 Steering 

DISASSEMBLY 

1. Remove three side cover-to-gear case cap screws (0 )  and remove 
lock nut from adjusting screw (Dl. 

2. Turn adjusting screw counterclockwise to remove the side cover 
(A). 

Gear box (C) does not need to be removed from dutch 
housing unless there is  damase to the gear box casting or 
i t s  bushings. 

3. I f  gear box is  removed, remove four retaining cap screws and 
lift from clutch housing. 

A -Side Cover 
B - U p  Screws 
C - Steering Gear Box 
D - Adiustinp S- 

4. Remove pitman arm retaining nut from sector shaft. 
Remove pitman arm using pitman arm puller (A). 

A - Pitmen Arm Pultor 
B - Pimsn Arm 

5. If steering column (A) is to be removed. loosen cap screw (BI 
and remove column from gear box (C). 

A -S(H.iw Column 
B - Cap Scrms 
C -Gear BOX 

6. Remove adjusting screw (C) with shim (6). 

7. Turn steering shaft so that sector shaft gear teeth can be aligned 
with wider opening in gear box as shown. 

8. Drive rector shaft (A) through cover side of steering gear box 
using mallet. 

9. Remove steering shaft with ball nut (if column has been re- 
moved). 

A - Sscmr Shaft 
B -Adjusting Shim 
C - Miuninp S a w  



Steering 60-05-5 

n INSPECTION AND REPAIR 

1. Inspect gear box bushing for wear or damage. If bushing is  
excessively worn or damaged, gear box with bushing must be 
replaced. 1.0. of bushing is  28.00 to 28.02 mm (1.1259 to 
1.1 267 in.) 

A - BuhinB 
B - Oil Seal 

2. If seal is damaged or leaking, replace it. Coat seal with grease. 
Seal should be flush with end of housing. 

3. lnspecl upper bearing race (B)  on end of column (C). Replace 
them and coat with grease if it was damaged or deformed. 

B - Upper Baaring Ram 
C - Stseriw Column 

9 

4. Inspect bearing race in bottom of gear box. Install new race 
tight in bottom of gear box. 



60-05-6 Steering 

INSPECTION AND REPAIR (Continued) 
A 

6. Inspect sector shaft (A). O.D. at bushing is  27.57 to 27.59 mm 
(1.1248 to 1.1255 in.). 

A - Semr Shaft 
8 -Side C a m  
C - Pecking 
D - Lo& Nut 
E - AdiuRiw S a m  
F - Adiurth Shim 

7. Inspect upper and lower bearings ID and E) for wear or damage. 
Replace as required. 

8. Wash steering shaft (0) and ball nut (CI in clean solvent. 

9. Carefully turn the ball nut on the shaft, feeling for any mugh- 
ness, binding or sticking. Be sure the ball nut turns smoothly 
on the worm and is neither loose nor binding. 

10. Examine worm path for nicks or scratches. Shaft and ball nut 
(8 and C) will have to be replaced if damage is found. 

A -Guide with Rnainsr 
E - SminpShafl 
C - Ed1 Nut 
D - Upper Buring 
E - Low- Bwinp 

SME276O(llQ3W YMZ76and 276D 
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Steering 6005-7 

ASSEMBLY m 

C 
1. Greare bearings and worm gear shaft. Install bearing in bottom 6: 

of box. I 

' A  
c:x' 

2. lnstall steering shaft into box and tighten steering cap screw to 
gear box. 

3. lnstall shaft key and turn shaft while pushing downward to seat 
the bearing against gear box. 

4. Attach a dial indicator (A) to the top of the steering column 
with indicator touching end of shaft (Bl. 

5. Pry ball nut upward to check shaft bearing play. End play 
should be 0.025 - 0.102 mm (0.001 to 0.004 in.) 

Five types of shims are available for adjustment of shaft bearing 
play. See parts catalog on STEERING. 

A -Dial Indicator 
B - Steerins Shati 
C -Pry El., 
D - Lock Nut 

6. lnstall sector shaft (A) with middle tooth in center of ball nut. 
This i s  the straight forward position of the assembly. lnstall 
steering wheel. 

7. Install adjusting cover by threading adjusting screw through 
cover. Torque cover cap screws to 25 Nm (2.5 kgm) (20 ft-lbsl. 
lnstall lock nut on screw. 

A -Sector Sha* 
B - 0.11 Nut 

8. lnstall pitman arm, indexing arm to sector shaft. Torque nut 
to 196 Nm (20 kgm) (144 ft-lbs). 

9. Fill steering gear box with Multi-Purpose grease. Capacity is 
0.24 Liters (oh3 gallons) 

10. Reverse removal procedures for installing control console and 
reconnect wires and fuel lines. Connect drag link to pitman 
arm. Torque nut to 69 - 78 Nm (7 -8 kgm) (51 -58 ft.lbs). 

11. Install steering wheel. 

Tighten nut to 25 to 30 Nm (2.5 to 3.0 kgm) (18 to 22 ft-lbs) 
torque. 

Do not tighten steering wheel more than 30 Nm (3.0 kgm) 
(22ft-lbs). 

SME27EOf91BJW YM276 and 276D 
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ADJUSTMENT 

1. Measureing Steering Free Play 

A - Smriw Fme Plw: 25 - 50 mm 10.984 to 1.969 in.) 

2. Adjustment of steering play is made by adjusting backlash of 
the gears. Turn the adjusting screw in the adjusting cover to 
obtain 25 - 40 rnm (0.984 to 1.575 in.) of free play measured 
at outer rim of steering wheel. 

v By turning the screw to the right, the amount of play can 
be reduced. The standard position for the screw is a quarter- 
turn back when wheel bewmes hard to  turn. 

SMEZ7601118104 YM276 and 276D 
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BRAKES 60-15-1 

DIAGNOSING MALFUNCTIONS 

n Oil in Brake Housing 

Looren brake drum retaining nut . Damaged or worn O-ring on final reduction pinion 
shaft (Brake shaft) 

Clogged vent tube or extention hose 

Brake Shoes Burned - 

. Parking brake lever had been engaged while tractor 
running. . Riding brake for long fime 

Brake shoes slip on drum for leaked oil 

Scored Brake Drum 

. Abrasive foreign material in housing 

Braken brake return spring . Excessively worn shoes 

.- Water or Mad in Brake Housing 

. Broken brake housing cover packing . Loosen Brake cover retainging screws . Damaged operating Cam shah O-ring . Broken or removed vent tube extension hose 

Brake can not be adjusted 

. Worn out shoes . Rusty brake operating rod 

SME2760OlB?M YM276 and 2760 
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BRAKE SYSTEM 

1 - Bmks Pedal (RI 
2 - Conmsmr 
3 - Brk. Pedal (L) 
4 -  Parking Bn*e Lwer 
5 -Park Swing 
6-PedalUMft 
7 - Key 
8 - S-r 
9 -Wash., 

10 - "E" TYWSW Ring 
11 - G- Fining 
12 - Rmvrn Spring I2  Used) 
13 - Br* Rod I2 U d l  
14 -Cam Lwor 
15 - Brke Cower 
16 -Packing 
17 - Rrmm Spin# (2 U s d l  
18 - Brdrm Shcm 14 U d )  
19 - Br.*e Drum 



BRAKE PEDAL ASSEMBLY 

REMOVAL AND DISASSEMBLY 

1. Remove pedal return spring from arm at each end of pedal 
shaft. 

2. Remwe cotter pin and headed pin from yoke and arm at each 
end of pedal shaft. 

3. Disconnect clutch pedal linkage from clutch pedal (See Section 
501. 

4. Remove retaining ring from right-hand end of shaft. 

5. Remove brake pedals from shaft, 

6. Remove key from pedal shaft and remove shaft to the left 
through the clutch housing. 

REPAIR AND INSTALLATION 

1. lnspect pedal shaft (C) for wear or damage and replace as 
necessary. O.D. a t  brake pedal is 24.95 - 25.00 mm (0.982 to 
0.984 in.) 

2. Inspect and assemble clutch pedal as instructed in Chapter 50. 

3. Inspect shaft bushings (A). Bushing I.D. i s  25.05 - 25.07 mm 
(0.986 to 0.987 in.). 

4. Install bushing with grease. 

5. Coat shaft (Cl with grease and install through lefthand side 
of clutch housing. 

A - Bushinpr (4 u r d l  
B -Clutch W a l  
C - P.d.1 Shdl  
D - K.y 
E - BnLa Pedal (LI 
F -BnL.P.d.I(R) 
G -spuer 
H - W h r  
I - "E" Ring 



60-1 54 Brakes 

REPAIR AND INSTALLATION 
(Continued) - 

6. Inspect brake pedals (A). Pedal I.D. is 25.065 - 25.1 17 mm 
(0.9868 to 0.9888 in.). 

A - Bnke Pdnlr 
B - Rrmm Spriw 

7. lnsepn brake pedals (A). Pedal I.D. is 25.065 to 25.1 17 mm 
(0.98% to 0.9888 in.). Replace pans if the clearance between 
shaft and pedal exceeds 0.04 in. (lmm). 

BRAKE PEDAL SPECIFICATIONS 

.............. Bn*e pedal Ill. 25.065 to 25.117 mm 
10.9868 to 0.9888 in) 

. . . . . . . . . . . . . .  Pedal Shaft0.D. 24.95 to 25.M mm 
10.982 to 0.984 in.) 

..... Pedsl and sh.* Claannes Limit. 1 mm (0.M in.) 

8. Check return spring (8) for proper tension. Replace if the 
loaded dimension exceeds 230 mm at 185 N (9.055 in. at 
40.75 lbs.). 

9. Insert pedal shaft (A) through clutch pedal (C) into clutch 
housing. 

A - P.d.1 Shaft 
B -Clutch Housing 
C -Clutch PPed 

10. Install spacer washer against clutch housing and key on 
the shaft, and install left brake pedal (A) and right brake pedal 
(6). 

11. lnstall shaft retaining snap ring (A) to the end of Shaft. 

A - Ldi  Bnka Pedal 
B -Right Brake Pedal 

-"-. .- - 
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12. Measure side play with feeler gauge. Install as many spacersas 
required to provide less than 0.04 in (1 mm). 

13. Connect brake rods, clutch pedal rod and returm springs. 

14. Install parking brake. Tighten retaining screw to 19 to 50 Nm 
(5 kgm) (40 ft-lbs). 

A - '1" T y p  Snap Rino 
B - Pedal Shaft 
C - Falor Gwp. 

ADJUSTMENT 

1. Loosen lock nuts on each brake rod to unlock turnbuckle (A). 

2. Depress each brake pedal individually to measure free travel of 
pedals before engagement. 

3. Maximum free travel is  50 mm (1.969 in.). Adjust so pedals are 
matched to 25 mm (0.984 in.) free travel. 

4. Depress brake pedals and engage parking brake. Check opera- 
tion of lever for proper engagement and disengagement. 



60-1 5-6 Brakes 

BRAKE HOUSING 
A 

Refer to Chapter 50, Section 25 for information concerning 
repair of the drive train components related to the brake 
housing. 

REMOVAL 
1. Disconnect brake rod yoke (D) from operating cam lever (C). 

2. Remove cover-to-brake housing cap screws LA). 

A -Cap Screw 
B - Brake Cover 
C - C m  Lever 
D -Brake Rod Yoke 

3. Remove brake cover assembly with shoes. 

DISASSEMBLY 

1. Remove reutrn springs (8) and remove shoes (El. 

2. Remove operating lever with shaft (D). 

A -Anchor Pin 
B -Shw R a u m  Sprinm 
C -Cover 
0 - Opming L-r wim 

Csm S h m  
E - Bmkm Shoes 

3. Flatten lock plate (A) for capscrew (8) for brakedrum (C). 



Brakes 60-1 5-7 

.- 4. Remove cap screw (0)  and brake drum (A). 

SME27601118704 YMZ76 and 276D 
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60-1 5.8 Brakes 

BRAKE HOUSING (Continued) 

INSPECTION AND REPAIR 

1. Disassemble brake cover for inspeaion. 

A - O-Rinp 
B - Owrating Cam Laver 
C -Cow, 
D - Anhor Pin 
E - E w e  S h a  
F - B n * . S h a  

Remm Spriw 

2. lnspect operating cam lever (8). Cam shaft 17.95 - 18.00 mm 
10.707 to 0.709 in.) 

Thickness at flat end of shaft is 7.9 - 8.1 rnm (0.311 ot 0.319 
in.) .. 

r.l 

3. lnspect anchor pin (D) with cover (C). O.D. at end of pin is 
17.96 -18.00 mm (0.7071 to 0.7087 in.). Thickness at flat 

.. . '  end of pin is  7.9 - 8.1 mm (0.311 to 0.319 in.). 
-h 

4. Check brake shoe return springs (F)  for damage or wear. 
Length of spring is  39 mm (1.535 in.) at 117 N (26.2 lbs.) ---. 

5. Inspect brake linkage for wear or damage. 

6. Inspect I.D. of brake drum for wear or damage. I.D. of drum 
should be 140.0 to 140.1 mm (5.512 to 5.516 in.). Replace if 
I.D. exceeds 142 mm (5.59 in.). 

7. Inspect brake linings for wear or damage. The lining thickness 
of new part i s  4.75 mm (0.187 in.). Replace i f  lining thickness 
is  less than 3 mm (0.188 in.). 



ASSEMBLY AND INSTALLATION 

1. Check that retaining washer on end of cam and anchor pin is  
not loose. 

2. Install O-ring (F)  and coat with grease. 

3. Inspect pin and cam pin bores in cover for wear or damage. 

4. Install oepating arm cam (D)so arm faces downward. 

5. lnstall anchor pin (A). 

A - Ancha Pin F - O-Ring 

i3 - Shcm R w n n  Spriw 0 - W h u r  
c - CW.. n - spring w.hn 
D - O p m i w  Arm I -Nut 

with Cnn Pin 
E - B d a  S h a  

The levers are not same para for left and right side brakes. 

6. Install Brake shoes (E) and return springs (B). 

7. Put tractor in gear and engage differential lock. Install brake 
drum on shaft. Torque retaining nut to 25 Nm (25 kgm) 

(20 ft-lbs). 

8. Install new gasket without sealant and install cover on rear axle 
housing. 

9. Engage brake while torquing cover cap screws. Torque to 
25 Nm (2.5 kgm) (20 ft-lbs). 

10. Connect brake rod to operating arm and adjust pedal free play 
as instructed on page. 6015-10. 

SME2760lll8304 YM276snd 2760 
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Brakes 

BRAKE HOUSING (Continued) 

ADJUSTMENT 
, 

1. Loosen jam nuts on each brake rod to unlock adjusting nut (A). 

2. Depress each brake pedal (B) individually to measure free travel 
of pedals before engagement. 

1 3. Maximum free travel is 35 mm (1 - 318 in.). Adjust so pedals 
are matched to 25 mm I1 in.) free travel. 

BRAKE SHAFT SEALS 

If oil contamination i s  present in the brake housing or in the shoes. 
pinion shaft (Brake shaft) seals must be replaced. 

REMOVAL 

1. Drain Transmission-Hydraulic Oil. 

2. Remove oil seal (A) using a chisel (C). 

A -Oil Seal 
I3 -Sd Collar 
C - Chml 

3. Inspect seal collar sealing surface for wear. Replace as required. 

4. Install new oil seal by using tube driver. 

SMF1760111aJ04 VMZ76and 2760 
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SPECIFICATIONS AND SPECIAL TOOLS 70-00-1 

SPECIFICATIONS - 
Miscellaneous Hydraulic Repair 

ITEM NEW PARTS SPECIFICATIONS 

Transmission Oil Filter (Suction Screen) . . . . . . .  150 Mesh 

Hydraulic Oil Filter (Cartridge Type1 . . . . . . . . .  3541 

Hydraulic Outlet Block 
Inlet/Outlet Plug . . . . . . . . . . . . . . . . . . . .  314 - 16 UNF - 2B with O-ring 
By-pass Shut off Plug . . . . . . . . . . . . . . . . .  114 - 18 NPTF 

. . . . . . . . .  Return Oil Plug on Transmission Case 3/4 - 16 UNF - 28 with O-ring 

CAP SCREWS TOROUE SPECIFICATIONS 

Transmission Oil Filter Cover . . . . . . . . . . . . . .  12 Nm (1.2 kgrn) 18.7 ft-lbs) 

Hydraulic Oil Filter Housing-to-Bracket . . . . . . .  25 Nm (2.5 kgm) (18.1 ft-lbs) 

Hydraulic Inlet, Outlet and Return Port 
Plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 Nm (3 kgm) (21.7 ft-lbs) 

Hydraulic Hollow Plug . . . . . . . . . . . . . . . . . . .  78 Nm (8 kgm) (57.9 ft-lbs) 

Hydraulic Pump and Drive Unit - ITEM NEW PART SPECIFICATIONS 

Pump Drive Shaft O.D. at Gear 

Pump Drive Gear 1.D. . . . . .  

24.99 - 25.00 mm 
(0.9839 - 0.9842 in.) 

24.965 - 24.975 mm 
(0.9829 - 03832 in.) 

Pump Drive Gear and Shaft Interference . . . . . . .  0.01 5 - 0.035 mm 
(Tightness) (0.00059 - 0.00137 in.) 

Pump Drive Gear Backlash . . . . . . . . . . . . . . . .  0.05 - 0.13 mm . . . . .  
(0.002 - 0.005 in.) 

CAP SCREWS TOROUE SPECIFICATIONS 

. . . . . . . . . . . . .  Purnp-to Mounting Flange Nut 26 Nm (2.7 kgm) (19.5ft-lbsl 

Oil lines-to-Hydraulic Pump CapScrew . . . . . . . .  10 Nm (1 kgm) (7.3 ft-lbs) 

Front Cover-to-Hydraulic Pump Housing. . . . . . . . . . . .  .(2 kgm) (15 ft-lbs) 

WEAR LIMIT 

WEAR LIMIT 

0.25 mm . . . . . . . . . .  
(0.01 in.) 
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70.00-2 Specifications and Special Tools 

Hydraulic Lift and Implement Hitches 

SPRING FREE LENGTH WORKING LOAD 

Main Relief Valve . . . . . . . . . . . . . . . . . . . . . .  50.7 mm (1.996 in.) . . . . . . . . . . . . . . . . . . . . . .  42 mm at 324 N 
(1.654 in. at 73.0 lbs) 

Slow Return Valve . . . . . . . . . . . . . . . . . . . . .  19.0 mm (0.748 in.) . . . . . . . . . . . . . . . . . . . . . .  9 mm at 10 N 
(0.354 in. at 2.25 lbs) 

Safety Valve . . . . . . . . . . .  44.0 mm (1.732 in.) . . . . . . . . . . . . . . . . . . . . . .  35.1 mm at 250 lbs 
(1.382 in. at 56.3 lbs) 

Drafi Control Spring 
Outer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.5mm (3.839 in.) . . . . . . . . . . . . . . . . . . . . . .  82.5 mm at 3.70 kN 

(3.248 in. at 832 lbs) 
. . . . . . . . . . . . . . . . . . . . . .  Inner only before YM276 - 20586 87.0 mm (3.425 in.) 74.5mmat 1.11 kN 

before YM276D -41399 . . . .  (2.933 in. at 249 lbs) 

ITEM NEW PARTS SPECIFICATIONS WEAR LIMIT 

Lifting Shaft Sleeve 0.0. . . . . . . . . . . . . . . . . .  5497 - 54.99 mm 
12.164 -2.165 in.) 

Lifting Shaft Bushing I.D. (installed) . . . . . . . . .  55.07 - 55.14 rnm 
(2.168 -2.171 in.) 

Clearance between Sleeve and Bushing . . . . . . . .  0.080 - 0.169 mm . . . . . . . . . . . . . . . . . . . . . . .  0.4 mm 
(0.003 - 0.007 in.) (0.016 in.) 

Lifting Shaft Bushing Installation 8.0 - 8.5 mm 
Depth.. . . . . . . . . . . . . . . . . . . . . . . . . . .  (0.31 -0.33in.) 

Hvdraulic Piston O.D. . . . . . . . . . . . . . . . . . . .  79.94 - 79.97 mm 
(3.147 - 3.148 in.) 

Hydraulic Cylinder I.D. . . . . . . . . . . . . . . . . . .  80.000 - 80.046 rnm 
(3.150 -3.151 in.) 

. . . . . . . . . . . . . . . . . . . . . . . .  Clearance between Piston and Cylinder . . . . . . . .  0.03 -0.106 mm 0.3 mm 
(0.0011 - 0.0041 in.) (0.012 in.) 

Piston Stroke . . . . . . . . . . . . . . . . . . . . . . . . .  89.7 mrn 13.531 in.) 

Lift Arm Free Play . . . . . . . . . . . . . . . . . . . . .  7 - 10 mrn (0.3 -0.4 in.) 

Position Control Lever Shaft 
Shaft O.D. . . . . . . . . . . . . . . . . . . . . . . . .  11.957 - 12.000 mm 

(0.4707 - 0.4724 in. ) 
Pin End O.D. . . . ................... 7.942 - 8.000 rnm 

(0.3126 - 0.3150 in.) 



- ITEM NEW PARTS SPECIFICATIONS WEAR LIMIT 

Draft Control Lever Shaft 
Shaft0.D. . . . . . . . . . . . . . . . . . . . . . . . .  11.957 - 12.000 mm 

(0.4707 - 0.4724 in.) 

Pin End O.D. . . . . . . . . . . . . . . . . . . . . . .  7.942 - 8.000 mm 
(0.3126 - 0.31 50 in.) 

Side Cover Lever Shaft Bore . . . . . . . . . . . . . . .  12.016 - 12.043 mrn 
(0.4730 - 0,4741 in.) 

Clearance Between Control Lever 
and Side Cover . . . . . . . . . . . . . . . . . . . . . .  0.01 - 0.04 mm . . . . . . . . . . . . . . . . . . . . . . . . .  0.4 mm 

(0.0004 -0.0016 in.) (0.016 in.) 

Slot Width of Control Bar . . . . . . . . . . . . . . . .  8.05 - 8.10 rnm 
(0.317 -0.319 in.) 

Pin Bore of Control Bar . . . . . . . . . . . . . . . . . .  8.03 - 8.10 rnm 
(0.316 -0.319 in.) 

Upper Link Hinge Pivot Pin O.D. . . . . . . . . . . .  21.967 - 22.000 mm 
10.8648 - 0.8661 in.) 

Upper Link Hinge Pivot Pin Bore I.D. . . . . . . . .  22.000 - 22.100 mm 
(0.866 - 0.870 in.) 

Draft Control Spring Mounting 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . .  92.5 mm (3.64 in.) 

Stopper Clearance to Upper Link . . . . . . . . . . . .  5.6 mm 10.22 in.) 

Position Control Feed Back Rod 
A Length . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 mm (6.26 in.) 

Draft Control Feedback Rod Length . . . . . . . . .  173 mm (6.81 in.) 

Distance From Center of Rear Hole of 
Upper Link Hinge to Cylinder 
Case Rear Machining Surface . . . . . . . . . . . .  134.5 mm (5.3 in.) 

CAP SCREWS TORQUE SPECIFICATIONS 

Control Valve to Side Case . . . . . . . . . . . . . . . .  34 Nm (3.5 kgm) (25 ft-lbs) 

Hydraulic Lift Assembly 
. . . . . . . . . . . . . . . . . .  to Transmission Case 60 Nrn (6.0 kgm) (43 ft.lbs) 

. . . . . . . . . . . . . . . . .  Lift Arm to Lifting Shaft 98 Nm (10.0 kgm) (72 ft-lbs) 

Upper Link Hinge to 
Hydrauliccylinder . . . . . . . . . . . . . . . . . . .  100 Nm (10 kgm) (72 ft-lbs) 

Lower Link Bracket to 
Rear Axle Housing . . . . . . . . . . . . . . . . . . .  60 Nm (6.0 kgm) (43 ft-lbs) 

Drawbar Bracket to 
Transmission Case 98 Nm (10.0 kgm) (72 ft-lbs) with Lock-tite. 

Lift Arm Pin to L ih  Arm Nut . . . . . . . . . . . . . .  210 Nm (21 kgm) (152 ft-lbs) 

Cylinder Head to Hydraulic Cylinder Case . . . . . .  147 Nm (15 kgm) (108 ft-lbs) 

. . . . . . . . .  Side Case to Hydraulic Cylinder Case 25 Nm (2.5 kgm) (18 ft-lbs) - 
SME2760171.BJ04 YM276 and 2760 
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70004 Specifications and Special Tools 

SPECIAL TOOLS 

Safety Valve Removal and Installation Tool 
(TO L-9302000) 

Removing safety valve spring holder. Remove and install valve 
seats of safety and stop valves. 

Install valve seat O-rings for safety and stop valves. 

Ratchet Box (M6) (TOL-93010000) 

Removing and installing hydraulic lines retaining cap screws. 

SMEZ76OIN83M YMZ76 and Z76D 
Kinomoro. Printed in Jamn 



MISCELLANEOUS HYDRAULIC COMPONENTS 70-05-1 

TRANSMISSION OIL FILTER 

1. Remove filter cover (A)  f rom the left side of transmission case. 

2. Remove f i l ter screen. 

3. Clean fi lter screen in solvent and carefully dry with compressed 
air. 

4. Be sure the housing is free o f  Contaminants or debris and 
install f i l ter screen. 

5. Lightly coat O-ring (Not illustrated) on cover (A)  w i t h  grease 
before installing fi lter cover. Replace O-ring as necessav. 

6. Tighten cover-to-transmission case cap screws t o  12 N m  (1.2 
kgm) (8.7 h-lbs). 

A - Fill., Cwer 
B - Cap Screws 

HYDRAULIC OIL FILTER 
(CARTRIDGE TYPE) 

1. Remove hydraulic oil f i lter (A). 

2. Clean filter mounting pad. 

3. Install new filter element, appling a thin fi lm of oi l  t o  sealing 
ring. 

4. Screw f i l ter element down  by hand until seal just touches 
mounting pad. Then tighten an additional 314 t o  1-114 turns. 
Do n o t  overtighten. 

5. Start engine and check for leakage. 

A - Filter 



7045-2 Mircellaneous Hydraulic Components 

HYDRAULIC OIL LINES 

A - Pump 
B -Pump lnht  Ltne 
C - RuM.r Hora 
D - Filar Bracket 
E - Filer Hwsing 
F - Hydmulic Oil Filter 
G - P n s u n  LIM 
H - Filmr lnht  P # p  Haad 
I -Rubber Hors 
J - F~lmr lnlat Lane 
K - Rubber lnwlator 
L - S w r  
M- Hollow Plug 
N -Filter Scrrn 
0 - 0-nnp 
P - Filter Cover 
0 - Cap Ssr- 
R - Plvg (For Oil Heater) 



Miscellaneous Hvdraulic Com~onents 70-055 

HYDRAULIC OUTLET 

The hydraulic outlet and inlet are on the hydraulic cylinder head. 
Thread is  3/4-16 UNF - 28 with O-ring. 

These provide hydraulic oil flow to the auxiliary valves of hydrau- 
lic powered implements. 

A - Cylindar Hud 
B - Plug for Outlet 
C - Plug for lnlat 
D - Hah P-un Lina 

lFrom Pumpl 

CONNECTING LINES TO OUTLET BLOCK 

1. Remove plug (Dl  and install 114 - 18 NPTF headless plug (Fl 
into bottom of bore. 

2. Connect hydraulic line. t o  be connected to "IN or P" of aux- . . 
tl~ary valve. to upper plug (Dl as illustrated. 

3. Remove plug (E) and connect hydraulic line, to be connected 
to "PBY" of auxiliary valve, to lower plug (H) as illustrated. 

4. Connect hydraulic line, to be connected to "OUT or T" of 

,--. auxiliary valve, to return plug. 

Caution: Make sure all connections and finings are securely A tightened before starting engine. 

Oil Flow Without Auxiliary Connections (Fig. 2267002) 

A - To Control Valve 
B - From Pump 
C -O-ring 
D -Plug Outlet 
E - Plug lnlat 

Oil Flow With Auxiliary Connections (Fig. 2267003) 

A - To Control Valvs 
B - From Pump 
C -O-ring 
F - !4-18 NPTF Headless Plug 
G - T o  Auxiliary Valvs 
H - Fmm Auxiliaw Vslvs 

SME2J6011JBlOd YM276snd 276D 
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7 0 0 M  Miscellaneous Hydraulic Componentr 

HYDRAULIC OUTLET 
(Continued) 

1) CONNECTING LINES TO OUTLET BLOCK 

To cylinder 
(Continued) 

Hydraulic Connectionr for Auxiliav Valve 

AUXILIARY 
VALVE 

'v Volume of oil required to extend cylinder of implement 
must not lower tlansmissionhydrarlic oil level below end of 
dipstick. Check oil level with the cylinder fully extended. 

Whenever dismounting the hydraulic lines of implement from 
the outlet ports. the headless plug MUST be removed to 
avoid hydraulic pump breakage. 



HYDRAULIC PUMP 70-1 0-1 

REMOVAL 

1. Remove cap screws from both inlet and outlet lines (A  and 6 )  
a t  hydraulic pump (D). 

2. Remove pump retaining nuts ( C )  and remove pump from pump 
drive unit. 

3. Remove drive unit assembly from cylinder block 

A - Inlet Lina (Large 0.0.) 
B - Outkt  Lina (Small 0.D.I 
C - Rnaining Nu* 
D - Hydraulic Pump 

INSPECTION AND REPAIR 

1. lnspect pump drive shaft (F) for wear or damage. Replace 
as necessary. 

2. lnspect tightness of drive gear IE) on shaft IF). lnspect drive 
gear I.D. when replacing drive shaft. Replace shaft too if 
interference between shaft and gear i s  not 0.015 - 0.035 mm 
10.00059 to 0.00137 in.). 

3. Measure pump drive gear (El backlash. Backlash should be 
0.05 - 0.13 mm (0.002 to 0.005 in.). Replace faulty parts as 
necessary. 

P 
4. Inspect bearings (1) for wear or damage. Replaceas necessary. 

5. Inspect snap rings (B and Cl and spacer (D). Replace as neces- 
sary. 

A -Hydraulic Pump F -Shaft 
B -Snap Ring G -Packing (2  urd)  
C -Snap Ring H -Pump Mounting Flange 
D - Swmr I -Bearing (2 uvd l  
E - Drire Gear 

If worn or damaged. the hydraulic pump must be replaced 
as a unit; it is not a serviceable item. 

v Disassemble pump in  orderly fashion so t h a t  pump parts can 
be reinstalled in  the same location as removed. 

6. Inspect pump shaft seal and pump cover for oil leakage. 
Replace i f  leakage i s  detected. 

7. Disassemble pump to replace O-ring or shaft seal in housing 
as follows.: 

a1 Remove cap screws (J) and carefully remove front cover (A) 
and rearcover (I). 

b) Disassemble as shown. 
.-.. 

c) lnspect back-up rings (C), seals (D) and O-rings (B) for 
damage. Replace as necessary. 

Mm%W 
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70-10-2 Hydraulic Pump 

d) Check four bronze bushings (E) and pump gears (F) for /'. 
damage. Replace as necessary. 

8. To reassemble pump, proceed as follows. 

a) Throughly rinse all parts in clean Transmission Hydraulic 
Oil. 

b) lnstall a new oil seal in front cover if old one was removed. 

c) After greasing lightly, install inner bronze housings. back-up 
rings and O-rings. 

d l  lnstall pump gears IF) in the same location and direction 
as removed. 

e) Grease lightly and install O-rings to covers. 

f l  Install covers, 

g) Tighten bolts to 20 Nm (2 kgm) (15 ft-lbs). 

A - Front Cover F - Pump Gears 
B - O-rings G - Woodruff Ksyr 
C - Back-up Rings H - Pump Housing 
D - Seals I - R e n C m r  
E - Burhinpr J - CapScnwr 

ASSEMBLY AND INSTALLATION 

1. lnstall one bearing ( I )  in pump mounting flange (H). Install 
snap ring (C) and other bearing ( I  ) with spacer ID). 

2. Install pump drive gear (E) with shaft (F) through bearings ( I  ). 
lnstall snap ring ( 0 )  on the end of shaft (FI. 

3. lnstall new gaskets (GI bemeen cylinder block and pump 
mounting flange and between flange and pump housing. 

4. Apply grease to pump drive unit bearings ( I  ). lnstall the 

unit and pump assembly on stud bolts. 

5. Temporarily tighten pump retaining nuts. 

6. Rotate engine crankshaft pulley to align the centers of Pump 
shaft and pump drive gear shaft. 

7. Tighten pump retaining nuts to 26 Nm (2.7 kgm) (19.5 ft-lbs). 

8. Connect hydraulic lines to pump. Tighten cap screws to 10 
Nrn (1 kgm) (7.3 ft-lbs). 

w' Pay attention to  length of screws connecting hydraulic 
lines. Inlet screws are longer than outlet screws. 

To avoid damaging threads inside pump housing always - 
use line cap screws of correct length and specified torque. 

~ ~ ~ 2 7 6 0 ( 1 1 8 3 0 4  YM276 and 276D 
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HYDRAULIC LIFT AND IMPLE 

GENERAL 

CAUTION: Before attempting to remove or disasemble A any hydraulic components, turn engine off. lower lift arm, 
and cycle all hydraulic controls to relieve any residual 
hydraulic oil pressure. 

The hydraulic l i f t  assembly consists of four components. 

Accessing a part in the hydraulic system for servicing usually 
involves removing one or two of the four components listed below. 
Some parts, however, do not require such removals. 

A - Hydraulic Cylinder Case 
B -Cylinder Head 
c -side c- 

The each hydraulic system part is to be disassembled with the 
following component removals. 

1. Cylinder head removal 
far Main Relief Valve 

8 Safety Valve 
Stop Valve 

2. Side Case removal 
for Main Spool 

Load Check Valve 
Flow Control Valve 
Mechanical Check Valve 
Unload Valve 
Control Lever Linkage 

3. Hydraulic cylinder case 
for Hydraulic Piston 

Lifting Crank and Shaft 
Feedback Rod Adjustment 

4. Implement hitches 
for 3-point Hitch 

Drawbar 
Upper Link Hinge 
Draft Control Spring 

SME2760111~04 YMZ76and276D 
Kinornoto, Printed in Japan 
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I V - I D - L  Hydraulic Lift and Implement Hitches 

-. REMOVAL 

Hydraulic Lift Assembly 

Remove hydraulic lift assembly as described on page 10-20-19. 

Cylinder Head 

Remove the 4 cap screws. 

Side Case 

1. Disconnect control lever linkage. 

2. Remove the 4 nuts and 5 cap screws. 

Hydraulic lift assembly removal is not necessary to remove 
s~de care for inspection of control valve and control lever 
linkage. 

A - Conlml Lsva Linkage 

B - Cap Screws 15) 
C - Nus 141 



Hydraulic Lift and Implement Hitches 70-15-3 

,- INSTALLATION 

Cylinder Head 

1. Be sure all O-rings are in good condition. 

2. Tighten bolts to 147 Nm (15 kgml (108ft-lbs). 

3. Connect hydraulic lines. 

4. Tighten hydraulic hollow plug to 78 Nm (8 kgm) (57.9 ft-lbs). 

Control valve Assembly 

1. Be sure all O-rings are in good condition. 

2. Tighten bolts to 34 Nm (3.5 kgm) (25 ft-lbs). 

Hydraulic Lift Assembly 

1. Replace gasket. 

2. Tighten bolts and nuts to 60 Nm (6.0 kgm) (43 ft-lbs). 

Upper Link Hinge 

1. Clean mating surfaces of upper link hinge and hydraulic cylinder 
case. 

2. Replace gasket. 

3. Tighten bolts to 100 Nm (10 kgm) (72 ft-lbs). 

SMEZ760111-8304 YMZ76 and 276D 
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70-1 5-4 Hydraulic Lift and Implement Hitches 

MAIN RELIEF VALVE 

Coat all mating parts and gaskets with Transmission - Hydraulic 
Oil prior to assembly and installation. 

REMOVAL 

1. Remove plug (A). 

2. Remove shim (C) and spring (DI. 

3. Remove screw (E) with Special Tool TOL-9302000. (see 
p. 70-00.4) 

4. Carefully extract valve seat (GI, and valve body (F), with 
hook on Soecial Tool. 

A - Plug 
B - Packing 
C -Shim 

F -Val- Body 
G - Valve %st 
H - LoskSsnw 

D - Spring I -O-ring 
E - Scrnv 

Boo 
\ r INSPECTION 

1. Examine valve seat (G) and valve body (F) for damage, burr 

@ 0 6 0  and contaminants. ,--. 
2250620 2. Free length of spring ( D )  should be 50.7 mrn (1.996 in.) and 

should mmpress to 42 mm at 324 N (1.654 in. at 73.0 lbs). 

There are five shim (C) thicknesses available: 
0.1 mm (0.0039 in.) 
0.2 mm (0.0079 in.) 
0.3 mm (0.01 18 in.) 
0.5 mm (0.0198 in.) 
1.0 mm (0.0393 in.) 

Replace spring or shim as necessary. 

3. Replace O-ring ( I )  as necessary. 

INSTALLATION 

1. Carefully install valve body (F) with its valve seat (G ). 

2. Tighten screw (El. 

3. Install spring (D) and shim (C) 

4. Before installing plug (A), check that packing (B) is free from 
damage and positioned correctly. 

5. Tighten plug (A). /. 



Hydraulic Li f t  and Implement Hitches 70-15-5 

SLOW RETURN & STOP VALVE 

REMOVAL 

1. Remove hydraulic cylinder head. See page 70-15-2. 

2. Remove spring pin (8) and knob (A). 

3. Pull out cap (C) and remove spring pin ( G ) .  

4. Turn stop bolt (D) anti-clockwise to remove. 

5. Disassemble stop valve IH), return spring IJ), stop bolt holder 
(K).  

A - Knob G -Spring Pin 
B -Spring Pin H -Stop Valve 
C -Cap I -O-ring 
D -Stop Bolt J - Return Spring 

I- E - O-ring K - Stop Bolt Holder 
F - Back-up Ring L -Spring Pin 

INSPECTION c9 0 
1. Inspect valve (H) for damage and burr. 

2. Inspect stop bolt (D) for scoring or damage. 

3. Stop bolt O.D. at center i s  12.40 t o  12.42 mm (0.488 to 0.489 
in.). s ! s G ~ I E  
Cap (C) I.D. where stop bolt moves i s  12.5 t o  12.52 mm 
(0.492 to 0.493 in.). 

4. Inspect 0-Ringr (E and I )  for damage. Replace as necessary. 

5. Free length of return spring (J) is 19 mm (0.748 in.). ZZM)618 

It should compress to 9 mm at 10.0 N 10.354 in. at 2.25 lbs). 

6. Inspect back-up ring IF) for damage. Replace as necessary. 

SME276011183CW YM276and 276D 
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701% Hydraulic Lih and Implement Hitches 

SLOW RETURN & STOP VALVE 
(Continued) 

INSTALLATION 

1. Assemble valve before installing. 

A - Knob G -Spring Pin 
B -Spring Pin H -Stop Vslvs 
C - Cap I -O-ring 
D - Stop Bolt J - Return Spring 
E - O-ring K - Stop Bolt Hdder 
F - sack Up Ring L - Spring Pin 

2. Apply multipurpose grease to valve assembly. 

3. Install valve to hydraulic cylinder head. 

4. Install spring pin (GI, cap (Cl and knob (A). 



Hydraulic Lift and Implement Hitches 70-15-7 

SAFETY VALVE 

REMOVAL 

1. Remove plug (A) and remove shim IC) and spring ID). 

2. Remove screw (El using special tool '70L-9302000" described 
on page 70-00-4. 

3. Remove valve holder ( F )  and steel ball IG). 

4. Pull out valve seat with "TOL-9302000". 

5. Remove O-ring ( I )  from bottom of bore. 

A - Plug 
B - Packiw 
C -Shim 
0 - Spring 
E - Ssrmr 
F - Valve Holder 
G - Steel Ball 
H - Valve Seat 
I - O.Rinp 

INSPECTION 

1. Inspect valve seat (H) andsteel ball (GI for damage and burrs. 

2. Free length of spring ID) i s  44 mm (1.732in). It should cornp. 

ress t o  (35.14mm at 248.6 N) (1.383in.at 56.15 lbs). 

3. Shims: 
0.2 mm (0.0078in.) 
0.5 mm 10.0197 in.) 

4. Replace spring or shim as necessary. 

5. Inspect O-Ring for damage. Replace as necessary. 

INSTALLATION 

1. Carefully insta l l  O.ring using "TOL-930200a", 

2. Install valve seat,steel ball and valve holder. 

3. Tighten screw IE) with "TO L-9302000" 

4. Install spring and shim. 

5. Tighten plug. Be sure packing is free from damage and posi 
tioned correctly. 



7 0 1 5 8  Hydraulic Lift and Implement Hitches 

CONTROL VALVE 

GENERAL 

The control valve i s  in the side case 8 protect it from dirt and rust. 

REMOVAL (General) 

1. Remove the three recessed hex socket bolts. 

INSPECTION (General) 

1. Inspect O.ring for damage. 

2. Check for excessive wear on position control bar, draft control 
bar and pin at their connecting points. 

A - Connol Valve Armb iy  
B --0-Rim 13) 
C - Paition Control Bar 
D -Or& Catrol Bar 

SwE27M)lr laze4 YM276 and 276D 
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Hydraulic Lift and Implement Hitches 7015-9 

CONTROL VALVE 

, 
31 UNLOAD VALVE 

13. Poppt 
14. Spring 
15. O-ring 
16. Pluo 

FLOW CONTROL VALVE 
17. Spool 
la. Spring 
19. 0-ricq 
20. Plug 

MECHANICAL CHECK VALVE 
21. P0pp.t 
22. O.rinp 
23. B r k v p  Ring 
24. Spring 
25. Hold., 
26. P u h  Bar 
n. P U ~ B . . N U ~  

LOAD CHECK VALVE 
28. Poppt 
29. Spring 
30. O-ring 
31. Plug 

SME2760/1/.8304 YM276 and 276D 
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70.1 5-10 Hydraulic Lift and Implement Hitches 

MAIN SPOOL 

For location of main spool, see photo 

A -MainSpwl 
B - Valve Body 
C - MainS~ool Pin 

REMOVAL AND INSPECTION 

1. Flatten lock plate (8) and remove bolt (CI, 

A - Connecting Plab 
B - Lo& PIsta 
C - Lodl Bolt 
D - Push Bar Nut 

v Do not laosen or remove push bar nut. (If lwsened, see 

701516). 

Do not attempt t o  remove main spool pin for am, reason. 
Rernwalwill damage main spool. 

2. Carefully remove main spool. 

3. Inspect spring for misalignment, wear and damage, 

4. Check spring length: 

. . . . . . . . . . . . . . . . . . . .  Free lengrh 40 mrn H.575 in.) 
. . . . . . . . . . . . . . . . . . .  Workin9 Load 26.5 mrn at 83.3 N 18.5 kg) 

(1.043 in. at 18.7 ib.1 

) 5. Inspect spool for damage and burr. 

I 6. Check oil clearance between spool and case. 
I t  must be 0.008 t o  0.01 5 mm (0.0003 to 0.0006 in.) 

l NSTALLATION 

1. Insert assembled spool into valve body. 

2. Tighten set screw. 

. . . . . . . . . . . . . . . . .  Torque 8 Nm (0.8 kg-ml 16 ft4bsl 

226701 2 
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Hydraulic Lift and Implement Hitches 70-1 5-1 1 

LOAD CHECK VALVE 

For location of loadcheck valve, see photo. 

REMOVAL AND INSPECTION 

1. Unscrew plug. Remove spring and poppet. 9 
. . . . . . . . . . . . . . . . . .  Free Lansth 25.5 mm 11.004 in.) 

. . . . . . . . . . . . . . . .  Warking Load. 17.5 mm a t  29.3 N 13.0 kg) 
10.689 in.at 6.6 lbrl 

4. L 3. Inspect poppet for damage and burr. 

4. Check oil clearance between poppet and case. 1 ~ 1 3 2  

Oil Clearance . . . . . . . . .  0.016 m 0.045rnm 10.OW6 to0.0017 in.1 

5. Inspect 0-ring on plug. Replace as necessary. 

1. Plug 
2. O-ring 
3. Spring 
4. poppet 

INSTALLATION 

1. Install poppet, spring and plug with O.ring. 

2. Tighten plug. 

. . . . . . . . . . . . . . . . . . . . .  Torque. 30 Nm 13Llkgm)(22fl-Ibsl 

_- 
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70-15-14 Hydraulic Lift and Implement Hitches 

UNLOAD VALVE 

For location of unload valve, see photo. 

REMOVAL AND INSPECTION 

1. Remove plug from valve body. 

2. Carefully pull out spring and poppet. 

3 Inspect O-ring on plug 

4. Inspect and measure spnng. 
4 

Free Length . . . . . . . . . . . . . . . . . . . . .  40 rnm 11.575 in.) 
WorklngLaad . . . . . . . . . . . . . . . . . . . .  35mmat4.9N 

(1.378 in.at 1 .1  lbrl - 
5. Inspect poppet for damage and burr. 

6. Check oil clearance between case and poppet 

Oil Clearance . . .  . . . . . . . .  0.016 to 0.045 mm 
(0.0006 to 0.0018 in.) 

1. Plug 
2. O- r in~  
3. Spring 
4. Poppet 

INSTALLATION 

1. Install poppet, spring, plug and O-ring. 

2. Tighten plug. 

Torque . . . . . . . . . . . . . . . . . .  30 Nm (3.0 kgm) (22 ft-lbs) 
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Hydraulic Lift and Implement Hitches 70-1 5-15 

CONTROL VALVE 

REPLACEMENT OF SPOOL & POPPET 

While other parts are available as replacements (see Parts Catalog), 
spools and poppets are not interchangeable. I f  there is damage, 
burrs, or excessive o i l  clearance, replace the control valve assembly 
as a unit. 

1. Main Spool 
2. Poppet ( L d  Ches* Velvsl 
3. Spml (Flow Control Valve1 
4. Poppet (Mechanical C k k  Valve) 
5. Poppet (Unload Valve1 

m~1 REPLACE WHOLE CONTROL VALVE I 

SME2760111dJ04 YM276snd 216D 
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701516 Hydraulic Lift and Implement Hitches 

PUSH BAR ADJUSTMENT 

PUSH BAR - 
&, stated in Main Spool-Removal and Inspection t h e  PUSH 
BAR should be neither loosened nor removed from connecting 
plate. 
However i f  it is  done accidentally, adjust as followes. 

STEP A-1. Adjust locknut on push bar (C) until it protrudes 
a distance (A) of 13.4 mm 10.527 in.) from connen- 
ing plate (6). 

-2. Install the preadjusted push bar in control valve 
body. (See page 70-1 5-10) 

A -Push Ear Lengrh 
B - Connesting Plate 
C - Puh Bar 

STEP B -1. Attach conrrol valve to hydraulic case with three 
hex. socket bolts. 

-2. Attach assembled hydraulic case to transmission 
case with eight cap screws. 

-3. Connect hvdraulic lines 

STEP C -1. Start engine and set engine speed at 1500 rpm. 

-2. Move control lever rearward to  the raise position. 

I f  attached implement up and down, decrease 
push bar length (A) slightly. 

-3. Move control lever forward to lower position. 

I f  lowering speed i s  too slow, increase push bar - 
length (Al slightly. 



Hydraulic Lift and Implement Hitches 70-15-17 

HYDRAULIC PISTON 

n REMOVAL 
C 

1. Remove hydraulic l i f t  assembly (10-20-10111). hydraulic 
cylinder head (70-15-2). and upper link hinge (70-15-27). 

2. Push the piston forward with a soft metal drift. 

INSPECTION 

1. Inspect hydraulic piston and cylinder for scoring or damage 

Piston O.D. . . . . . . 79.94 t o  79.97 mm (3.147 to 3.148 in.) 
Cylinder I.D. . . . . . 80.000 to 80.046 mm (3.150 to 3.151 in.) 

Replace piston or cylinder i f  clearance between them exceeds 
0.3 mm (0.012 in.) 

2. Check O-ring (A) and back-up ring (6) on piston for damage. 
Replace as necessary. 

3. When installing O.ring and back-up ring, insure that O-ring is 
closer to piston head and back-up ring is closer to piston skirt. 

A -O-ring 
B - Bxk-up Ring 
C -Pirton 
D - P'irt~n Head 

INSTALLATION 

1. Apply transmission-hydraulic oil to piston assembly and install 
in cylinder. Take care not to damage O-ring when installing. 

A - O-ring 
B - B a c k ~ p  Ring 
C - Piiton 
D - Piiton Haad 

1864010 
SME2760/118104 YMZ76and 276D 
Kinomoro, Printed in Jam" 



70-1 5-18 Hydraulic Lift and Implement Hitches 

LIFTING CRANK AND SHAFT 

REMOVAL n 

1. Lower the lift arm to shift the piston forward in the cylinder. 

2. Disconnect control lever linkage. 

3. Remove lift arms from lifting shaft. 

4. Remove upper link hinge (70-15-271. 

d I 5. Remove lifting shaft and then lift crank with piston rod 

6 6. Remove splined sleeves. 

A - Pirton Rod 
8 - Lift Crank 
C - Lifting Shaft 

INSPECTION AND REPAIR 

1. Check bushings for excessive wear or damge. I.D. should be 
55.07 to 55.14 mm (2.168 to 2.171 in.). 

2. Check splined sleeve for excessive wear or damage. O.D. should 
be 54.97 to 54.99 mm (2.164 to 2.165 in.). 

The clearance between the bushing and the splined sleeve should 
be between 0.080 and 0.169 mm (0.003 to 0.007 in.). 

n 
If it exceed 0.4 mm (0.016 in.), replace the splined sleeve, the 
bushing, or both. 

3. Press-fit a new bushing into the hydraulic cylinder case until 
the distance between its outer edge and the lip of the bore 
(dimension A in the illustration) is between 8.0 and 8.5 mm 
(0.31 to 0.33 in.). 

4. Inspecf-O-rings for damage. Replace as necessary. 

A - 8.0 - 8.5 mm 10.31 -0.33 in.1 
8 -Bushing 
C -Hydraulic Cylinder Caa 
D - O-ringr 

SMEZ16011183M fMZ76and 2760 
Kinomora, Printed in Jaw" 



Hydraulic Lift and implement Hitches 70-15-19 

LIFTING CRANK AND SHAFT - INSTALLATION 

Lubricate all mating parts with clean transrnission-hydraulic 
oil prior to assembly. 

A - Lifting Shaft G - Sasl 
B - Bushing H -Thrust WPhsr 
C -Case I - LiftArm 
D - Crank Arm J - Wahsr 11, left side only) 
E - Splined Sleeve K - W&r 
F - O-ring 

1. Install crank arm ( 0 )  and piston rod in hydraulic cylinder 
case IC). 

2. Install lifting shaft (A) in case (C), aligning index marks on 
crank arm (Dl and lifting shaft IAI. 

Insure that end of lifting shaft (A) with drilled-hole i s  on the 
right hand side. 

3. Fit two O-rings (F) onto splined sleeve (El. Lightly grease 
splined sleeve and f i t  it over lifting shaft LA). Repeat on 
opposite side. 

Be sure to install splined sleeves (El tapered end first. Be 
careful not to damage O-rings. 

4. lnstall reals ( G )  over lifting shaft (A1 and into splined sleeves 
(El. 

5. Install thrust washer (H) over shaft. 

6. Install lift arms ICI, aligning index mark on the lifting shaft 
(A) and l i f t  arms (B). 

7. I n s t a l l  small washer (Jl on left hand side 

8. Install washer IK)  and control linkage arm. 

9. Connect control lever linkage. 

A - Lifting Sh& 
B - Lift  Arm 
C -Aligning Index Marks 



70-1 5-20 Hydraulic Lift and Implement Hitches 

CONTROL LEVER AND LINKAGE 

Dnft  Contml Lwer 
Coni-1 Spring W d a r  
PIIm 
Pdt ion Catml Lrvn 
L H ~ I  Guida (Outer1 
L n r  Guide l lnmrl 
Lwer Guids Bnckot 
L m r  Stopper 
Friction Plate 
Siis Cwn 
O-ring IP-151 
O.ring lP. 9) 
Position Control Shdi  
Dnft Contml Shaft 
Pmition Fadback S b f t  
D n f t  F d b d  Shuft 
D n f t  Control Bar 
Position Contml Bar 
D n f t  Control Fadback A m  
PoMion Contml Fsadbac* Arm 
D n h  F.db.c* Rod 
Position Frdbac* Rod 
Intermaline Arm 
Pium Stud 
Rear Dm* Fmdbadf Rod 
Hydnvlic Cylindsr Caa 
Nut 
Spring Pin 

SME2760/1JBJLX YM276 and 2760 
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Hydraulic Li f t  and Implement Hitches 70-1521 

REMOVAL 

1. Disconnect draft feedback rod (A) and Position feedback rod 

(B). 

2. Remove side cover (C) from hydraulic cylinder case. 

A - D n n  ~ r d b r k  R O ~  
0 - Pmtion F r d b a d ~  Rod 
c - s i  C O V ~  

3. Remove draft control bar (A) and position control bar (B) 
from control shafts. 

A - Dmft Control Ear 
B - Position Contml Ban 

4. Remove lock nut (A)  from t h e  control lever, and remove 
position control lever (B) and draft control lever (C) from 

two control shafts. 

A - N u t  
B - Porition Control Laver 
C - Dnft Control Laver 

5. Pull position and draft control shafts out after removing wood- 
ruff key from position control shaft. 

6. Remove spring pin (A) from draft feedback shaft IB), and then 
remove two feedback arms (C and D). 

7. Remove woodruff key from position feedback shaft, and 
pull the shaft out. 

A -Spring Pin 
B - Dmft F d b &  Shaft 
C - DmhFrdb.d'Arm 
D -Position F d b r k  Arm 
E - sa.  COW^ 

SME2760171-8304 YM276and 276D 
Kinomafo, Printed in  Jaw" 



701522 Hydraulic Lift and Implement Hitches 

,--. 
INSPECTION AND REPAIR 

1. lnspect O-rings (J) for damage or wear Replace as necessary. 

2. Inspect slots in control bars (A and 0) for wear 

3. Inspect pln ends of  posltlon control shaft (Dl, draft control 
shaft (C), posltlon feedback shaft (El and draft feedback shaft 
(GI for wear or damage. Replace as necessary. 

' 0 0  
A - D n f t  Control Bar G - Dmft Frdb.t* Sh.h 
B -Position Comml Bar H - D r d t  F&b& Ann 
C - D n h  Control Shaft I -Sidecover 

2413727 D - Position Control Shaft J - 0-rinq 
E -Position Fedback Shaft K -Woodruff Key 
F - Pait ion Fedback Ann 

ASSEMBLY 

1. Install position control shaft I )  and position feedback shaft (K) 
into the bore of side cover ( F )  with O-ring (GI. Install draft 
control shaft (J) and draft feedback shaft (L l  into the bore of 
them with O-ring (G). 

2. After installing friction plate (E) against Side cover install 
position control lever (0) with woodruff key. 

3. Install plate (C) and two conical springs (01, and friction plate. 
and another two conical spring (0). 

4. lnstall draft control lever (A) over the conical springs (0) 
with woodruff key, and install washer and nuts (Q). 

5. Adjust the control lever to move with 30 to 60 N (3 to 6 kg1 
(6.6 to 13.2 lbs) force. 

6. lnstall position feedback arm (PI with woodruff key and draft 
feedback arm (0). 

A - Dlaft  Control Lever J - D n f i  Contml S b f l  
B - Conisal Spring Wsrharsr K -Position Frdback Shaft 
C - Plam L - ~ n f t  ~..db.~k ~ b f t  
D -Position Control Lwar M- D n f t  Comml Bar A 

E - Friction Plats N - Paitirm Control Bar 
F -Side Cover 0 -oraft ~ d b s c k  Arm 
G - O-ring IP-15) P -Position Fed-back Arm 
H - 0-riw (P-91 a-Nuts 
I - Position Control Shaft 
SME276011J-BJ04 YM276 and 276D 
K~nomom, Prrred in Japrn 



Hydraulic Lift and Implement Hitches 70-1 5-23 

- 6. Install draft control bar (A) to draft control shah ( 0 )  and draft 
feedback shaft (C) with slot hole side onto draft feedback shaft 
(Lower side). 

A - Dnft Comml Bat 

B - Dnf i  Comml Shan 
c - nnn ~ a e d b r k  s h s n  

7. Install position control bar (A)  to position control shaft 10) 
and position feedback shaft (C) with slot hole side onto positon 
control shaft (Upper side). 

A -Position Control Bar 
B - Paition Comrol Shan 
C - Psition Feadback Shaft 

INSTALLATION 

1. Replace gasket. 

2. Install side cover on cylinder case. 

3. Tighten cap screws and nuts t o  25 Nm (2.5 kgm) (18 ft-lbs). 



70- 1524 Hydraulic Lift and Implement Hitches 

CONTROL LEVER AND LINKAGE 
(Continued) 

ADJUSTMENT 

A - Polition Fendbask Arm E - onn Feedback ~ o d  
6 - Polition F d b d  Rod F - lntnnndiw Arm 
C - LiftArm G - Remr OR* Fadback Rod 
0 - Dmft Fadbs& Arm 

Feedback Rod Adjustment Length 

A - 169 mm (6.26 in.) 
8 - 773 mm 16.81 in.) 
C - 92.5 mm (3.64 in.) 

Position Control Feedback Rod Adjustment 

1. Adjust position control feedback rod t o  approximately 159 mm 
(6.26 in.) length. 

2. Start engine and run at 1500 rpm. 

3. With slow return stop valve open. pull the position control 
lever (outer lever) rearward raising lift arm to maximum height. 

4. Check free play at l i f t  arm end. Play should be 7 to 10 mm 
(0.3 to 0.4 in.). If not, adjust length of position control feed- 
back rod at turnbuckle. 



Hydraulic Lift and Implement Hitches 70-1 5-25 

Draft Control Feedback Rod Adjustment 

1. Move the position control lever forward to lower 3-point 
hitch. 

2. Adjust draft control feedback rod to approximately 173 mm 
(6.81 in.) length. 

3. With draft control lever in rearward position (upper position). 
close slow return & stop valve to operate main relief valve. 
If relief noise is not heard, lengthen draft feedback rod. 

4. Shorten draft feedback rod until relief noise disappears then 
tighten turnbackle another 2-112 to 3 turns. 

5. Lock turnbuckle with lock nuts. 

Draft .feedback spring m u n  be correctly adjusted when 
adjurtlng feedback rod. 

sME2760111~304 YMZ76and 276D 
~ j n ~ m o f o ,  Prinred in Japan 



70-1526 Hydraulic Lift and Implement Hitches 

DRAFT CONTROL SPRINGS 

9 

Inner spring is used 
Only on the tractors as follows: 
YM276.. . . . . .before #20586 
YM276D.. . . . . before #41399 

1 -Upper Link Hinp. 
2 -Nun 
3 - Hinp. Pin 
4 - Buahinga 
5 - Inner Spring 
6 - 0ut.r Spring 
7 - 8011 
8 -Pin 
9 --LO* Phm, 

10 - Lo& Hi- 
11 - H i w  S w w r  Spriw 
12-Sns- 
13 -Cap k w  IM14 - 451 
14 -Cap Scrw lM14 - 551 
15 - H i m  St- Screw 
16 - Hydrwlic Cylindar C m  

n 



Hydraulic Lift and Implement Hitches 70-1 5-27 

- REMOVAL 

1. To remove upper link hinge assembly, remove four cap screws 
(A, 8) from cylinder case rear cover. 

2. To  replace sensor springs (G), disconnect rear draft feedback 
rod (C),and remove two nuts (D) from bolt (F). 

A - C*r S e w  (MI4 x 45) F -Bolt 
B - CapSnm (MI4 x 551 G -Sensor Springs 
C - R u r  D n f t  F d b d  Rod H - HinvaStoppsr Springs 
D - Nutr I - CapScmm 
E - Upper Link Hinge 

3. Flip the upper link hinge up and remove inner and outer springs. 

Inner spring i s  not used on the following tractors. 
vYM276 ....... before #20586 

...... YM276D before #41399 

4. Loosen set screw (B) and pull hinge pin (A) out 

A -Hinge Pin 
B -St Ssnw 
C - Uppsr Link H i m  

5. Remove spring pin (A) and pin (C) from the rear cover (6). 
and remove bolt (D). 

A -Spring Pin 
B -Hydraulic CylindarCus 

Rear Covar 
C-Pin 
D -Bolt 



70-1528 Hydraulic Lift and Implement Hitches 

DRAFT CONTROL SPRINGS 
(Continued) 

INSPECTION - 
1. Inspect all pins and the bores for wear or damage. 

2. Replace parts i f  the clearance between pin and bore exceeds 
1 mm (0.04 in.1. 

3. Inspect outer spring for damage. 

. . . . . . . . . . . . . . . . . . . . .  free ~ength 97.5 mm (3.839 in.) 
. . . . . . . . . . . . . . . . . . .  working LO&. 82.5 mrn at 3.70 KN 

(3.248 in. at 832 lbr) 

4. Inspect inner spring for damage. 

. . . . . . . . . . . . . . . . . . . . .  Free Length 87.0 mm 13.425 in.) 
. . . . . . . . . . . . . . . . . . .  Warking Load. 74.5 mmat 1.11 KN 

(2.933 in. at 249 lbr) 

A - Kim Pin 
B - Uppw Link Pin Born 
C -Pin 
D -Pin Bore In Bolt 

ASSEMBLY 

1. install hinge pin (6) and upper link hinge (A), and tighten set 
screw (CI to 33 Nm (3.5 kgm) (24 ft-lbs). 

2. Install inner and outer springs (E) between cylinder case rear 
cover and upper link hinge. 

A - Upper Link Hinps D-Bolt 
B -Hingepin E -Spring. 
C - S n S w  F -Nut 

3. Tighten nut (F) until spring length (A) is 92.5 mrn (3.64 in.) 

4. Tighten lock nut. 

5. I f  the upper link hinge assembly was removed, replace gasket 
and install the assembly and tighten cap screws t o  147 Nm 
(15 kgm) (108 h-lbs). 

6. Install rear draft feedback rod. 

7. Lubricate upper link hinge pivot pin with grease. 

A - Sprinp Mounting Dimmrion 

SME276011J8304 YM276 and 276D 
Kinornoto, P,;"*ed in Japan 



Hydraulic Lift and Implement Hitches 70-1 5-29 

3-POINT HITCH AND DRAWBAR 

P Inspect and repair hitch using Fig. as guide. 

When assembling, insure all bolts are tightened to specified torques. 

LOWER LINK 

A - Lift Link (Left) 
B - Oui& LM* Pins 
C -Spring Losk Pins 
D -Pin 
E - Lowr  Link 
F - Conmctiw Spring 
G - Chs& Chain Hing. Pin 
H - Chsr* Chain Asrnbly 
I -Spring Lwk Pins 
J -Turn Bucklrr 

SMEZ?SO(IIB?W YM276 and 276D 
Kmomofo. Prinred in Jaoan 
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70-1 5-30 Hydraulic Lift and Implement Hitches 

3-POINT HITCH AND DRAWBAR 

2766019 

(Continued) 
RIGHT HAND LIFT LINK DISASSEMBLY n 

1. Remove grease fining (F) from turnbuckle (E). 

2. Thread lift link assembly together until threaded end of link 
( 0 )  and spring pin (C) can be seen through grease fitting hole. 

3. Remove spring pin (C). The spring pin fits loosely in i t s  bore. 

4. Remove link (B). 

5. Remove lower spring pin (C) from yoke (G) as well as the upper 
spring pin. 

6. Remove yoke (G) from turnbuckle (E). 

A -Quick Lock Pin F -Om- Fining 
B -Upper Lin* End G -Yoke 
C -Spring Pin. 12) H -Pin 
D - Nut I - Spriw Lock Pin 
E - Turnbuckle 

A 

UPPER LlNK DISASSEMBLY 

1. Remove grease fitting (F) from middle of upper link turnbuckle 
(El. 

2. Thread upper link ends (C and H) in until threaded end is seen 
through grease fitting hole. 

3. Remove spring pins (Dl. The spring pins fits loosely in its bore. 

4. Thread upper link ends out to remove. 

A -Pin 121 
B - Quisk Lock Pin* (21 
C - Upper Link End 

bn- and ~hrsad)  
D -Spring Pins 4 x 24 m m  121 
E -Turnbuckle 
F - G n a a  Finhg 
G - Lock Nut 
H -Upper Link End 

IRighrHsnd Thread1 



Hydraulic Lift and Implement Hitches 70-15-31 

r- DRAWBAR 

1. If the drawbar bracket (El was removed, tighten cap screws (C) 
t o  98 Nm (10 kgm) (72 ft-lbs) with lock-tite. 

A - P h  
B - Spriw Lock Pin 
C -Cap Suawr (61 
D - D h . .  
E - Drwbar Bracket 



70.1 532 Hydraulic Lift and Implement Hitches 
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SPtCItICArlUNS AND SPECIAL TOOLS 80-00-1 

SPECIFICATIONS 

- =rant Axle Assembly 

dTEM NEW PARTS SPECIFICATIONS WEAR L I M I T  

Center Pin Bushing I.D. 

Center Pin O.D. . . . . . . . . .  

Center Pin-to-Bushing Clearance 

Center Pin End Play (Front Axle Play) . . . . . . . . .  

Toe-in Adjustment . . .  

King Pin O.D. . . . . . . . . . . . . . . . . . .  
(2-Wheel Drive Model) 

King Pin Bushing I.D. . . . . . . . . . . . . .  
(2-Wheel Drive Model) 

King Pin Bushing.to.King Pin Clearance . 
(2-Wheel Drive Model) 

30.02-30.08 mm 
(1.182-1.184 in.) 

29.94-30.00 mm 
(1.179-1.181 in.) 

0.02-0.14mm.. . . . . . . . . . . . . . . . . . . .  0.4mm 
(0.0008-0.0055 in.) (0.016 in.) 

0-0.3mm.. . . . . . . . . . . . . . . . . . . . . . .  1.0mm 
(0-0.012 in.) (0.04 in.) 

4-Bmm . . . . . . . . . . . . . . . . . . . . . . . . .  10mm 
(0.1 57-0.315 in.) (0.394 in.) 

29.96-29.98 mm 
(1.179-1.180 in.) 

30.00-30.03 rnm 
(1.181-1.182 in.) 

0.02-0.07 mm . . . . . . . . . . . . . . . . . . . . .  0.25 mm 
(0.001-0.003 in.) (0.01 in.) 

CAP SCREWS TOROUE SPECIFICATIONS - 2-Wheel Drive and 4-Wheel Drive 

Center Pin-to-Axle Bracket . . . . . . . . . . . . . . .  80 Nm (8 kgm) (58 ft-lbsl 

Drag-rod-to-Steering Arm Nut.  . . . . . . . . . . . .  45-60 Nm ( 4 . 5 4  kgrn) ( 3 3 4 4  ft-lbr) 

Tierod-to-Steering Arm Nut . . . . . . . . . . . . .  45-60 Nm 14.5-6 kgm) ( 3 3 4 4  ft-lbs) 

Front Axle Bracket-to-Engine . . . . . . . . . . . . .  98 Nm (10 kgm) (72ft-lbs) 

2-Wheel Drive 

. . . . . . . . . . . . . . . . . . .  King Pin Cap Screw. 98 Nm (10 kgrn) (72ft-lbs) 

Hub Bearing Sloned Nut . . . . . . . . . . . . . . . .  9.8-11.5 Nm (1-1.2 kgm) (7.2-8.5ft-lbs) 

Tie-rod Slotted Nut . . . . . . . . . . . . . . . . . . .  49 Nm (5 kgm) (36.2 ft-lbs) 

Front Axle-to-Knee Nut. . . . . . . . . . . . . . . . .  196 Nm (20 kgrn) (147 ft-lbs) 

Wheel Bolts 

Front Wheel-to-Hub . . . . . . . . . . . . . . . . . . .  137 Nm (14 kgm) (103 ft-lbs) 

Rear Wheel-to-Hub . . . . . . . . . . . . . . . . . . . .  294 Nm I30 kgm) (221 ft-lbs) 

. . . . . . . . . . . . . . . . .  Rear Wheel Disk-to-Rim 196 Nm (20 kgm) (147 ft-lbs) 



80-00-2 Specifications and Special Tools 

SPECIAL TOOLS 

/ I  King Pin Bushing Installation Tool (30 mm) 

Installing king pin bushing. 

A - 1.180 in. 129.98 mml 
B - 1.339 in. 134 mml 
C - 1.260 in. 132 mml 

Ball Joint Removal Tool 

Removing tie-rod or drag-rod ball joints 

SME276011l.sJ04 
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FRONT AXLE ASSEMLY 80.05-1 

Removal and installation of both 2-wheel and 4-wheel drive front 
axle assemblies are covered in this Section. Inspection and 
replacement bushings and bearings and repair of king pin assembly 
on 2-wheel drive front axle are also provided. For inspection 
and repair of 4-wheel drive front axle, see Chapter 50, Section 40. 

2-WHEEL DRIVE FRONT AXLE REMOVAL 

1. Set parking brake and block rear wheels. 

2. Attach a hoist or jack t o  bumper, lift up tractor just enough 
t o  take weight off tires. 

CAUTION: Do not l i f t  so high that the tractor t ip over for A slipping wt of block or jack head. 

f l  

3. Disconnect drag rod (A) from steeringarm (B). 

A - Drag Rod 
B - Stwring Arm 

4. Remove four cap screws (A) from center pin (0). 

5. Place floor jack under center of axle. 

6. Carefully pull the center pin out. 

v Do not lome or damage adjusting shims behind the square 
plate of center pin. 

7. Raise front of tractor with the hoist or jack and roll front 
axle away. 

A --Cap Screw. 
6 - Canfar Pin 



INSPECTION AND REPAIR ,--. 
CAUTION: Lower front end of tractor onto splitting A smn, while repairs are being made. 

1: Inspect center pin at bushing surfaces for wear and scoring. 
The diameter of the pin at bushing surfaces should be 29.94 
to 30.00mm (1.179 to 1.181 in.). 

2. Inspect center pin bushings in axle for wear and scoring. 
They should measure 30.02 to 30.08 mm 11.182 to 1.184 
in.). 

3. The clearance between center pin and center pin bushings 
should be 0.02 to 0.14 mm 10.0008 to 0.0055 in.), but no 
more than 0.4 mm 10.016 in.). 

4. Pull out old bushings with blind bushing puller as needed. 

A - Canter Pin Bushing 
B - Fmnt Axle 

INSTALLATION 

Reverse the removal steps given on the preceding pages and note 
the installation instructions that follow. 

1. Install spacer (A) into front support of axle bracket (D). 
2. Install center pin IF) by tapping i t  into front support from 

the front. 

Grease center pin and center pin bushings inside. - 
3. After adjusting shims 1E) are inserted behind the center pin 

mounting plate, tighten four cap screws (C) t o  80 Nm (8 
kgm) 158 ft-lbs). 

4. Check axle end play by pulling axle fully rearward on center 
pin. 

5. Insert a filler gauge 18) between spacer (A) and front end 
of housing. 

6. Front axle end play should be 0 to 0.3 mm (0 to 0.012 in.). 
If there i s  excessive end play, loosen center pin cap screws 
and remove adjusting shims. 
0.25 mm (0.01 in.) and 0.5 mm (0.02 in.) mick shims are 
installed. Remove most suitable one for decreasing end play. 

7. Tighten four cap screws on center pin and repeat end play 
check. 

A - Spacar 
B - Filler Gauge 
C - CBPSCIBW~ 
D - Fmm Suppon 
E -Shims 
F -Canter Pin 

SME27601118304 YMZ76 and 2760 
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Front Axle Assembly 80-05-3 

KNEE ASSEMBLY 

A - Kinm Pin 

2267020A 

DISASSEMBLY 

- 
B - Kay 
C - Oil Seal 
D -Thrust Bearing 

5 E - Bushing 

F -Plug 
G - Greaa Fining 

A 
K -Shim 
L -Cap S- 

N - Stwrinp Arm 
0 -Tie Rod End IL & R I  
P - N u t ( L & R )  
(1 -T ie  Rod Extension IL & R) 

Position a floor jack under the front axle. Set parking 
brake and block rear wheels. Raise tractor until the front 
wheels clear the ground. Place a splitting stand under 
tractor. 

1. Remove wheels. 

2. Remove cap screw (L) on steering arm (N) and 
remove arm. It may be necessary to tap the steering 
arm with a hammer to  loosen it from king pin (A). 

3. Remove key (6) from king pin 

4. Remove king pin from knee (HI of front axle hous- 
ing. 

Do not allow king pin to fall on floor. 

INSPECTION AND REPAIR 

1. lnspect knee bushings (E)  for wear or scoring. 
Bushing I.D. should be 30.00 to 30.03 mm (1.181 
to 1.182 in.) 

2. lnspect king pin for wear or scoring. Shaft O.D. 
should be 29.96 to 29.98 mm (1.179 to 1.180 in.). 

The king pin-tebushing clearance should be 0.02 
to 0.07 mm (0.001 to 0.003 in.), but no more than 
0.25 mm (0.01 in.). 

3. lnspect thrust bearing (D), oil seal LC) and O-ring 
(I) for wear or damage. Replace if necessary. 

SME2760(1JBJDI YM.776 and 276D 
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80-054 Front Axle Assembly 

KNEE ASSEMBLY (Continued) 

INSPECTION AND REPAIR (Continued) A 

4. If bushing (B) must be replaced, drive old bushings out with 
a long drift. 

5. Drive lower bushing in  flush with chamfered edge (C) of tube 
using Bushing Installation Tool (30 rnm). 

6. Drive upper bushing unti l  dimension (A) is obtained. 

Since the king pin and spindle is an integrated unit, it should 
Vbe carefully inspected for crack.. I f  there is any question 

about the condition of the unit. it should be inspected by 
Magnaflux or a similar crackdetection process. 

A - 6.2 to 6.5 mm 
10.244 to 0.256 in.) 

B -Bushing (2 ursd) 
C - Chewfared Edge 

SME2760171-8jlM 
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Front Axle Assembly 80-05-5 

ASSEMBLY AND INSTALLATION 

1. Lightly lubricate bushings and install king pin assembly in knee. 

2. Lightly lubricate O-ring and place O-ring. retainer and shim over 
king pin. Install steering arm and key on shaft. Tighten cap 
screw to 98 Nm (10 kgml (72 ft-lbsl. 

3. Install a dial indicator as shown. Move the king pin up and 
down as shown while observing the dial indicator. Play should 
be 0.03 to 0.61 mm (0.001 to 0.024 in.). 

4. Install wheel and tire assembly. Tighten four cap screws t o  
137 Nm (14 kgm) (103ft-lbs). 

5. Remove splitting stand and lower tractor. 

6. Using a multi-purpose grease lubricate spindle shafts. To 
lubricate, remove plug (0). Inject grease until it flows from 
plug opening. Install plug and repeat for other king pin. 

~ ~ ~ 2 7 6 0 1 1 1 ~ 3 ~ 1 0 4  YM276 and 276D 
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80-05-6 Front Axle Assembly 

TOE-IN ADJUSTMENT 
2-Wheel and 4-Wheel Drive 

Check toe-in adjustment, and adjust to 4 to 8 mm 10.157 t o  0.315 
in.) if necessary. To adjust toe-in: 

1. Turn steering wheel until two front wheels are pointing 
straight ahead, parallel t o  centerline of the tractor. 

2. Measure distance beween left and right tires at rear of tires. 

3. Measure distance between left and right tires at front of 
tires. 

Front measurement should be 4 to 8 mm (0.157 t o  0.315 
in.) less than rear measurement 

4. I f  need to adjust toe-in. loosen both tie rod jam nuts and 
turn tie rod unti l  toe-in is correct. Turn the tie rod toward 
the front of the tractor to increase toe-in and to the rear to 
decrease toe-in. 

Toe-in adjustment remains the same for 2-wheel and 4wheel 
drive tractors. 

n 
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Front Axle Assembly 80-05.7 

FRONT TREAD ADJUSTMENT 
(2-Wheel Drive) 

Front wheel tread can be adjustable in 100 mm (4 in.) steps. I I 

Do not reverse front wheels to extend tread. 

Position a floor jack under the front axle. Set parking brake and 
block rear wheels. Raise tractor until the front wheels clear the 
ground. Place a splitting stand under tractor. 

1. Remove cap screws (A) from tie-rod clamps. 

1276031 I 

2. Remove cap screws (A)  from front axle. 0 
3. Slide axle knee to desired position. 

4. Install cap screws and tighten nut to 196 Nm (20 kgm) (147 
ft-lbs). 

5. lnstall cap screws in tie-rod clamps, making sure tie-rod is 

changed same amount as axle. Tighten tie-rod slotted nut to 
49 Nm (5 kgm) (36.2 ft-lbs). 

6. Install new cotter pin. 

7. Do not need to adjust drag rod length for 2-wheel and 4-wheel 
drive models, even if front tread of 2-wheel drive model adjust- 
ed as shown A, 8, C. m 

8. Tighten jam nuts on tie-rod securely using two wrenches. 
rib 
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Front Axle Assemblv 

4-WHEEL DRIVE FRONT 
AXLE REMOVAL 

1. Set parking brake and block rear wheels. n. 

2. Attach a hoist or jack to bumper, lift up tractor just enough 
to take weight off tires. 

CAUTION: Do not l ift so high that the tractor tip ovet A for sltpptng . .  out of block or jack head. 

3. Disconnect drag rod (A) from steering arm ( 0 ) .  

A - D m  Rod 
8 -Steering Arm 

4. Remove cap screw (A) on propeller shaft front cover (0) and 
loosen cap screw of rubber hose clamp. Then slide the cover 
to center. 

5. Remove front drive propeller shaft as described on Chapter 10, 
Section 20. 

A - Propeller Shait Cwsr Retaining 
cap s e w  

B - Propeller Shaft Cover 

6. Remove four cap screws (A) from center pin (0). 

A - C a p S c m  
8 - Canter Pin 

7. Place floor jack under center of axle. 

8. Carefully pull the center pin out. 

Do not loose or damage adjusting shims behind the square 
plate of center pin. 

9. Raise front of tractor with the hoist or jack and roll front 
axle away. 

SME2760(118304 YMZ76 and 2760 
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Front Axle Assembly 80-059 

INSTALLATION 

Reverse the removal steps given on the preceding pages and note 
the installation instructions that follow. 

1. Install spacer (A) into front support of axle bracket. 

2. Install center pin by tapping it into front support from the 
front. 

Grease center pin. oi l  seal and center pin bushings inside. 

A - Sprer 
-Axle Hwaw 

C - Filler Gauge 

3. After adjusting shims are inserted behind the center pin 
mounting plate, tighten four cap screws t o  80 Nm (8 kgm) 
(58 ft-lbs.). 

4. Check axle end play by pulling axle fully forward on center 
pin. 

5. Insert a filler gauge (C) between spacer (A) and front end of 
axle housing (8). 

6. Front axle end play should be 0 t o  0.3 mm 10 to0.012 in.). 
I f  there is excessive end play, loosen center pin cap screws 
and remove adjusting shims. - 
0.25 mm (0.01 in.) and 0.5 mm (0.02 in.) thick shims are 
installed. Remove most suitable one for decreasing end 

play. 

7. Tighten four cap screws on center pin and repeat end play 
check. 

TOE-IN ADJUSTMENT 

See 80-05.6. 

,--- 
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80-05-1 0 Front Axle Assembly 



WHEELS 80-1 0-1 

GENERAL INFORMATION 

,--. Removal and installation of both 2-wheel and front-wheel drive 
rear wheels are covered in this section. Inspection and replace- 
ment of bearings, oil seals, and bearing cups on 2-wheel drive front 
wheel hubs are also provided. For inspection and repair of front 
wheel drive front wheel hubs, see Chapter 50, Secfion 40. 

2-WHEEL DRIVE FRONT 
WHEEL ASSEMBLY 

REMOVAL 

1. Set parking brake and block rear wheels. 

2. Position a floor jack under front of tractor. Raise tractor. 

3. Remove wheel. 

4. Removecap screws (L) and hubcap (J). 

5. Remove cotter pin (H) and slotted nut (G) 

6. Pull hub (C) forward slightly to unseat outer bearing (Dl. 
Remove washer (F) and outer bearing. 

n 
7. Remove hub from spindle. 

8. Remove oil  seal (A), and inner bearing (B) by driving out the 
bearing with a drift. 

A - O i l  Seal G -Slotted Nut 
8 - Inmr  Bearing H - Cater Pin 
C -Hub I -Pr*img 
D -Outer Bearing J - Hub Cap 
E - CapScrsws (6 uoadl K -Spring Wshar  (4 uadl 
F - W s h . r  L - Cap S c r s ~ s  I4 u s d l  

INSPECTION AND REPAIR 

1. Inspect inner and outer bearings for worn rollers. Replace as 
necessary. 

2. Inspect inner and outer bearing cups for wear. I f  cups are worn. 
drive them out using a drift. 

SME2760(1Ja304 YM276 and 276D 
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80-10-2 Wheels 

ASSEMBLY 

1. Insert inner bearing (I) in hub IH). 

2. Install new oil seal (J) in hub. 

Before installing spindle, grease oil seal. 

3. Place hub on spindle (K). lnstall outer bearing (GI and washer 

IF). 

4. Install hub sloned nut and tighten to 9.8 to 11.5 Nm (1 to 1.2 
kgm) (7.2 to 8.5 it-lbs.). 

5. I f  slots in nut do not line up with cotter pin hole, remove nut 
and use different size washer, so that torque remains the same 
and pin hole lines up. 

Fill hub housing with grease enough. 

6. Install packing (C), hub cap (0) and cap screws (A). 

7. Install wheel on hub. Tighten four cap screws to 137 Nm 
114 kgm) (103 ft-lbs.1. 

A - Clp Scrsws G - 0ut.r Bearing 
B - HubCq H - Hub 
C - Pa&ina I - Inner Bearing 
D - Cmtar Pin J - O i l S r i  
E - SloMd Nut K - Spindie 
F - Wah., 

REAR WHEELS 

1. Check rear wheel disks and rims for demts, scores, cracks or 
other damage. Replace or repair as necessary. 

2. Tighten rear wheel disk-to-hub cap screws (Al to 294 Nm 
(30 kgml (221 ft-lbs.1. 

3. Tighten rear wheel disk-to-rim cap srews (8) to 196 Nm 
(20 kgm) (147 ft-lbs.). 

SME1760111-8304 YM276and 2760 
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SPECIFICATIONS AND SPECIAL TOOLS 220-00-1 

SPECIFICATIONS 
- 

ITEM SPECIFICATIONS 

Engine Oil Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 t o  392 KPa (2.5 t o  4.00 kg/crn2) (36 t o  57 psi) 
Compression Pressure . . . . . . . . . . . . . . . . . . . . . . . . . .  3430 t o  3920 KPa (35 t o  40 kg/crn2) (497 t o  569 psi) at 300 rpm 
Radiator Leakage Test . . . . . . . . . . . . . . . . . . . . . . . . . .  98 Kpa (1.0 kg/cn2) (14 psi) 
Fan Belt Tension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 t o  15 rnm at 8.86 N force (318 to 518 in. at20 lbs.) 
Valve Clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.15 rnrn (0.006 in.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Crankshaft End Play (New Part) 0.09 to 0.19 rnrn (0.0035 t o  O.GU75 in.) 
(Maximum Acceptable) 0.33 rnrn (0.013 in.) 



220-00-2 Specifications and Special Tools 

SPECIAL TOOLS 

Compression Gauge Kit (TOL-92080001) 

Checking engine compression pressure 

Lube. Oil Pressure Gauge Kit 

Checking engine lubricating oil pressure 

- 
Radiator Tester 

Checking radiator cap and system leakage 

SME276011J-RZM YM276and 276D 
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SYSTEM OPERATION 22005-1 

GENERAL INFORMATION 

D -Main Bear4  Haulinns 
E -Oil Pump 

The tractor use vertical in-line, water cooled, 4cycle 
engine. A manual decompression device (A) located 
on the rocker arm cover unseats the exhaust valves for 
cold weather starting. The cylinder head is equipped with 
replaceable valve guides. Mushroom type cam tappets 
ride offcenter of camshaft journals causing rotaion for 
even wear. The camshaft is supported in the block at four 
points. Camshaft middle and rear iournals rotate in the - 
block casting (no bearings). Two middle bearings are lubri- 
cated with pressurized oil. 

Ball bearings support the camshaft at the front journal. 
The engine are equipped with hand-press f i t  drysleeve, 
replaceable type liners. 
The crankshaft has four main bearing supports. The two 
center bearings are enclosed in individual housings (D) 
within the block. 
The engine oil pump (El located at the front of the cylinder 
block provides lubrication for the engine. 

SME27601118304 YMZ76 and 2760  
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220-052 System Operation 

LUBRICATION SYSTEM 

A - Oil Pump E - Oil Pr.rrumSendinp Unit - Pnuure Free Oil 
B - Filter F -Main Bsarinp. 7 1  Pnuuw Oil 
C - Oil Pmrure R.pulatmnp Valve G - Connna'ng Rod & u r i  
D - Oil Filter Bv-PDI Val- 

The engine lubrication system consists of a trochoid rotor- 
type pump (A), oil filter (B), oil pressure regulating valve 
(C), and oil filter bypass valve ( 0 )  (within oil filter). 
Oil i s  pumped from the oil pan by the engine oil pump 
to the filter. Parsing through the filter, oil continues on 
around the filter by-pass valve and in front of the oil 
pressure regulating valve. Oil i s  then distributed, under 
pressure, to each main bearing (F) and on through cross 
drilled passages in the crankshaft t o  connecting rod bearings 

(GI. An external line carries oil from the rear o f  the engine 
oil gallery t o  the wlinder head t o  lubricate rocker arms 
and valves. Oil run from external line is divided at  the 
top of cylinder brock toward camshaft middle bearing 
journals t o  lubricate camshaft. Oil runof f  from the 
cylinder head splash lubricates camshaft and tappets. 
Piston pin bushings are also splash lubricated by crank- 
shaft rotation. - 



System Operation 220-053 

COOLING SYSTEM 

A - Radiator 
B - Wanr Pump 
C - Thsrmomt 

D - Expansion Tank 
E - By--HOB 
F -Water Ternpamure Ssmdinp Unit 

The cooling system consists of a radiator (A), water pump t o  allow steam to  discharge into the expansion tank, 
(0). and thermostat (CI. A hose from the radiator filler where it is condensed. When engine temperature is 

neck is connected t o  an expansion tank (D). When cooling reduced, a vacuum is created in the radiator, and coolant 
system pressure exceeds 88 Kpa (0.9 kg/cm2 ) (13 psi) is drawn back ou t  of the sub-tank (expansion tank). 
(engine overheating), a valve in the radiator cap opens 

SME2760111a304 YM276and276D 
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SYSTEM TESTS AND DIAGNOSIS 220.10-1 

DYNAMOMETER TEST 

- if possible, test the engine on a dynamometer before it is tuned. 
This test gives the indicated PTO horsepower output and fuel 
consumption of the engine as it is. This will help determine i f  
a tune-up can restore the engine or whether an overhaul is needed. 

Good performance by the engine depends on these basic things. 

1. An adequate supply of clean air and fuel. 

2. Good compression. 

3. Proper valve and injection pump timing for good combustion. 

Make the dynamometer test as follows: 

1. Connect the engine to the dynamometer using the manu- 
facturers instructions. 

2. Owrate the engine at onehalf load until the coolant and 
crankcase oil temperature are up to normal. 

3. Run engine at fast idle 12725 rpm) 

4. Gradually increase the load on the engine until i t s  speed is 
reduced to 2600 rpm. 

5. Read the horsepower on the dynamometer. 

6. Compare the reading taken with the following chart. ,.-. 

PTO OUTPUT SPECIFICATIONS 

EwiM RPM PTO Spsed Rated PTO Output 

2600 (Full load) 622 rpm 22.5 HP (16.5 kW) 



2M-1D2 System Tests and Diagnosis 

DlAGHOSlNG ENGINE MALFUNCTIONS 

PROBLEM 

Will n o t  start 

POSSIBLE CAUSE SUGGESTED REMEDY 

Operator Error 

Throttle not pushed far enough forward Push throttle lever forward, check linkage 

Decompression device out of correct Check linkage 
adjustment 

Fuel System Malfunction 

r Air in fuel pump 

Air in fuel lines 

Clogged filter . Sticking plunger or delivery valve 

lnjection pump roller guide stuck . Excessive wear on injection lobes 

High pressure fuel line connector loose 

Nozzle valve stuck . lmproper nozzle spray pattern . ThermostaR operation faulty (cold 
weather) 

Basic Engine ProMem . Compression pressure low 

Bleed pump 

Bleed fuel line 

Replace filter 

Replace plunger or delivery valve 

Replace roller guide 

Replace injection pump cam lobes 

Tighten 

Replace nozzle valve 

Clean nozzle 

Check and replace plug as required 

Check valve clearance, and/or check 
piston rings and cylinder liner 

Engine  rum irregularly Basic Engine Problem 

or Miss  . Improper valve clearance Adjust valve clearance 
Compression pressures of cylinders Check pressure, and replace cylinder 
are uneven 

Air in  fuel (injection pump and lines] Bleed 

Fuel System Malfunction . Improper throttle lever adjustment Adjust throttle lever 

Injection pump contains air Bleed pump . Defective nozzle Check nozzle with tester 

Faulty injection pump Check pump 

lmproper governor adjustment Adjust governor system 

Frequent stalling Fuel System Malfunction . Clogged fuel line . Clogged fuel filter . Air in fuel 

Clogged fuel tank air vent 

Clean, or replace line 

Replace filter element 

Bleed system 

Clean vent hole 

ShfE2760(11-83M YM276and 276D 
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System Tests and Diagnosis 220-10-3 

PROBLEM 

Lack of power 

POSSISLE CAUSE 

Basic Engine Problem . Improper valve clearance 

lmproper valve seating . Cylinder head gasket blow-by . Worn, stuck, o r  broken piston rings 

Improper decompression device setting 

Injection pump ou t  of adjustment 

Faulty injection nozzle 

Clogged air cleaner or fuel fi lter 

Fuel System Malfunction . Faulty injection timing 

Low fuel injection rate 

Faulty injection pressure . Clogged fuel system line . Clogged air filter element . Ai r  in fuel . Water in fuel 

. Clogged fuel filter 

Engine overheats Basic Engine Problem 

n Loose or broken fan belt 

Faulty thermostat 

Faulty water pump 

Damaged fan blades 

Excessive oil 
consumption 

Service Problem 

Low coolant level 

Low oil level 

Engine overloaded . Clogged radiator . Antifreeze ratio too  high 

Fuel Synem Malfunction 

Excess fuel delivery 

Improper injection timing 

Basic Engine Problem 

Excessive piston liner clearance . Worn, stuck, or damaged piston rings . Piston ring gaps no t  staggered 

Faulty valve stem seal 

Service Problem 

Oi l  pressure regulating valve adjusted 
too  high 

Engine oil too  thin 

SUGGESTED REMEDY 

Adjust valve clearance 

Lap valve seats 

Replace head gasket 

Replace piston Rings 

Check linkage and replace as required 

Adjust t iming 

Recondition nozzle 

Clean o r  replace element 

Adjust t iming 

Adjust governor system 

Adjust injection nozzle spring with shim 

Clean o r  replace line 

Clean f i l ter element 

Bleed fuel system 

Empty f i l ter or tank and refill wi th 
new fuel 

Replace w i th  new filter element 

Tighten o r  replace belt 

Replace thermostat plug 

Replace pump 

Replace blade 

Add coolant 

Add o i l  

Reduce load 

Clean radiator, or replace 

Correct mixture ratio 

Adjust governor system 

Adjust t iming 

Replace piston rings and cylinder liner 

Replace rings 

Replace rings 

Replace valve stem seal 

Adjust regulating valve 

Replace wi th new oi l  



220-104 System Tests and Diagnosis 

DIAGNOSING ENGINE MALFUNCTIONS [Continued) 

PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY 

Low oil pressure Basic Engine Problem 

(Grow indicator light) . Faulty pressure regulating valve setting Adjust valve . Excessive main and connecting rod Replace bearings 
clearance 

Plugged oil pump intake screen Clean screen 

Worn o i l  pump Replace pump 

Service Problem 

L o w  oil level . lmproper o i l  viscosity 

Operator Error 

Engine speed too  slow 

A d d  o i l  

Replace wi th correct viscosity oil 

Place thrott le lever t o  correct position 

High oil pressure Basic Engine Problem . Stuck o r  improperly adjusted Replace o r  adjust valve 
regulating valve 

Black exhaust smoke Fuel System Malfunction . Improper injection t iming 

Excessive injection rate . Faulty nozzle spray 

Operator Error . Engine overloaded 

Service Problem 

Clogged air cleanel 

White exhaust smoke Basic Engine Problem . L o w  compression 

Operator Error . Engine No t  warmed up 

Excessive fuel Basic Engine Problem 

consumption L o w  compression 

Fuel System Malfunction 

Improper injection pump timing . Excessive fuel delivery 

Adjust t iming 

Adjust governor system 

Clean nozzles 

Reduce load 

Clean air cleaner 

Check valve clearance 

Warmupengine 

Check valve clearance, head gasket for 
leaks and cylinder liner clearance 

Adjust pump timing 

Adjust governor system 

SMEZ7601118304 YM276and 2760 
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System Tests and Diagnosis 220-10-5 

TESTING COMPRESSION 
PRESSURE - v Befor begining test, ensure that battery is fully charged. 

Thoroughly clean external area around injection nozzles. ) % i - US 
1. Remove fuel injection and fuel leak-off lines from injection 

nozzles. 

2. Remove nozzle retainers and nozzles. 

3. Remove Precombustion chambers from each nozzle bore, 
except bore on cylinder to be tested. 

4. Install adapter (A) in injection nozzle bore, and reinstall nozzle 
retainer. 

5. Attach test guage t o  adapter. 

6. Remove wire (5) from thermo-start unit. 

7. Make sure throttle i s  in the full rearward position. 

8. Make sure decompression device is not engaged. 

9. Crank engine and check gauge reading. Repeat check for 
each cylinder, and compare reading taken to the following 
specification. 

COMPRESSION PRESSURE SPECIFICATIONS 

Swcified Prerrure Lower Limit 

Pressure given was taken at 305 m (1000 feet) above sea level. 
A 3.6% reduction in gauge pressure will result for each addi- 
tional 305 m (1000 feet) of altitude. 

An engine with compression pressure o f  2940 KPa (30 kg/crn2) 
(426 psi) or less will be hard to start and is  in need of overhaul. 

I f  pressure i s  much lower than shown, remove gauge and apply 
oil to the ring area of piston through injection nozzle hole. Do 
not use too much oil. Do not get oil on the valves. 

Test compression again. I f  pressure is higher, worn or stuck piston 
rings are indicated. If the pressure is  s t i l l  low, it is  possible that 
valves are worn or sticking. 

I t  is very important that all cylinder pressures be approzimately 
alike. There should be less than 172 KPa (1.75 kg/cm2) (25 psi) 
difference between cylinder pressures. 

A - Spacified Pnrmre 1H.h) /-. B - Lower Limit 
C - Easy to Start 
D - Hard to start 
E - Spacified Pnrmre (Low1 

3.43 MPa I35 kglcm') 1497 psi) 
SMEZ760171-8304 v M Z 7 6 a n d  2 7 6 0  
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220-106 System Tests and Diagnosis 

CHECKING VAWE CLEARANCE 

Check and adjust the valve clearance after assembly and after every 
300 hours of operation. Check the engine when cold as follows: 

1. Disconnect decompression linkage. 

2. Remove thermostart reservoir support cap screws. 

3. Remove expansion tank bracket cap screws. 

4. Remove cylinder head cover cap screws, and remove cylinder 
head cover. 

5. Crank engine until No. 1 cylinder is at TDC of its compression 
stroke. Both valves should be in the up position (rocker arms 
loose). 

1 I 7. Turn the crankshaft clockwise 240' to align the TDC mark 

+FRONT OF ENGINE 

$7) - T 
V \f: is. 

E I E I 

0 6 
1867018 

0 3 E 0 I of the No. 3 cylinder. 

6. Check the intake and exhaust valve clearances of the No. 1 
CYLINDER IS AT REAR OF ENGINE. 

Adjust to the following specifications. 

INTAKE AND EXHAUST VALVE CLEARANCE 
SPECIFICATIONS 

Valve clearance . . . . . . . . . . . . . . . . . . 0.2 mm (0.008 in.) 

8. Check the vlave clearance of the intake and exhaust valves 
of the No. 3 cylinder, and adjust t o  proper specification. 

9. Turn the crankshatt another 240' clockwise t o  align the TDC 
mark of the No. 2 cylinder. 

10. Check the valve clearance of the intake and exhaust valves 
of the No.2 cylinder, and adjust t o  proper specification. 

the lock nut (B), be sure not turning the 
(A). Hold the screw with screw driver as 

shown in  figure. 

SME2760/1163M YMZ76 and 276D 
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System Tests and Diagnosis 220-1 0-7 

CHECKING OIL PRESSURE - 1. Remove oil pressure sending unit. 

2. Install pressure gauge and fining. 

3. Warm up engine. 

4. Starting at 900 rpm. slowly increase engine speed to 1800 rpm 
while watching pressure gauge. If there i s  not a smooth increase 
in oil pressure, check for defective oil pressure regulating valve. 

5. At 1800 rpm,'oil pressure should be 245 t o  392 Kpa (2.5 to 
4.00 kg/cma) (36 t o  57 psi). 

6. To adjust oil pressure, first remove oil filter. 

7. Remove oil pressure regulating valve body. 

8. Remove spring retainer from valve body. 

9. Add shims to increase oil pressure, and subtract shims to de- 
crease oil pressure. Addition of one shim increases oil pressure 
17 Kpa (0.18 kg/cm2) (2.6 psi). 

SMEZ7601114304 YMZ76snd 276D 
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220-10-8 System Tests and Diagnosis 

TESTING COOLING SYSTEM 

1. Tilt hood forward. 

2. Visually check the radiator for leaks or damage. 

3. Remove radiator cap. 

4. Attach radiator tester t o  filler neck. 

5. Use pump t o  apply 98 Kpa (1.0 kg/cm21 (14 psi) compressed 
air to system. 

6. Check radiator, hoses, water pump and engine for leaks. 

CHECKING BELT TENSION 

Check belt tension. Belt should deflect 10 to 
518 in.) at 8.86 N (20 lbs.) force. 

CHECKING CRANKSHAFT 
END PLAY 

Use the following procedure to check crankshaft end play while 
engine i s  in tractor. 

1. Place a dial indicator base on tractor frame as shown 

Use care not t o  distort the timing gear cover or crankshaft 
pulley when prying. Place pry bar in  place as shown. 

2. Pry between the pulley and timing gear cover t o  determine 
end play. Compare reading taken t o  the following specification: 

CRANKSHAFT END PLAY SPECIFICATIONS 

Nav Part Maximum Amnptabll 

0.09 to 0.19 mm 
(0.0035 to 0.0075 in.) 
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SPECIFICATIONS AND SPECIAL TOOLS 23040.1 

SPECIFICATIONS I 

- \ir intake System 

ITEM 

Intake Manifold 

. . . . . . . . . . . . . . . . . . . . . . .  Intake manifold-toCylinder head. 

Fuel System 

ITEM 

Fuel Tank 

Capacity . . . . . . . . .  

Fuel Injection Pump 

Timing t o  engine. . . . . . . . . . . . . .  

Control Linkage 

ITEM 

Speed Control Linkage 

. . . . . . . . . . . . . . . . .  Force t o  move throttle lever 
h 

SPECIFICATIONS 

.25 Nm (2.5 kgm) (18 ft-lbs) . . .  

SPECIFICATIONS 

. . . . . . . . . . . .  .32 Q (8.4 US gallons) 

. . . . . . . . . . . .  .21° f 2' Before TDC 

SPECIFICATIONS 

.Approx. 44 N (4.5 kg) (9.9 Ibs.) 

Engine/PTO Speed Relationship 

ENGINE RPM PTO RPM 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Fast idle speed 2775 i 25 664 + 6 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Slow idle speed. 9 W  + 25 191 f 6 

. . . . . . . . . . . . . . . . . . . . . . . . .  Rated (Full load). 2600.. . . . . . . . . . . . . . . . . . . . . .  622 
1133 

PTO . . . . . . . . . . . .  

SMEZ7601118304 YM276 and 2760  
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230002 Soecificatiom and Tools 

TOOLS REQUIRED 

Screw Driver (Philips Tip) 

Bleeding fuel system 

Open end Wrench 

Adjusting governor system 

Bleeding fuel injection pipe 

13 mm . . . . .Two 
17 mm 
19 mm 
22 rnrn 

Hand Tachometer 

Checking engine and PTO speeds 

Circuit Tester 

Checking thermostart system 

SME2760171.8304 YM276and 2760 
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Specifications and Tools 230003 

- Injection Pump Adjusting Adapter (TOL-92060000) 

Measuring pump plunger top clearance with a dial gauge. 

Yanmer Pump Tester (Type 1) 
Testing fuel injection pump. 



2300Od Specifications and Tools 
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AIR INTAKE SYSTEM 230-0.5-1 

HOW THE SYSTEM WORKS - Outside air i s  drawn into the air intake system by engine suction. 
The air is filtered in the precleaner (A) and air cleaner (6) to 
remove dust and flows through intake manifold ( C ) ,  and into 
engine cylinders. 

A - Pr851eaner 
B -Air Cleaner 
C - Intake Manifold 

Dust-laden air enters the precleaner inlet and is  forced into a 
highspeed centrifugal motion. Heavier dust particles are separated 
from the air lbecause of centrifugal motion) and deposited in the 
dust cup (CI. Lighter particles are removed. from the air and 
retained by the filter element (D) before the air leaves the air 
clearnerat outlet (6). 

A - Pmlesnsr 
B -Air Outlet 
C -Dust B o d  
D - Filter Element 
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230-05-2 Air  Intake System 

DIAGNOSING SYSTEM MALFUNCTIONS 

The following is a guide for diagnosing air intake system components, refer t o  the headings which cover complete A 

malfunctions. For specific diagnosis of air intake system diagnosing of engine malfunctions (Page 220-1 0-2). 

PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY 

Engine does not 
develop full power 

Engine emits excessive 
black smoke 

Restriction in air cleaner is restricted Clean or replace element 
(Chapter 30, Section 05) 

Restriction in air cleaner element i s  restricted Clean or replace element 
(Chapter 30, Section 05) 

SME276Of 118304 YM276 and 276D 
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Air Intake System 230-05-3 

THERMOSTART SYSTEM 

The thermostart system is provided on the tractor t o  aid engine 

starting when the ambient air temperature i s  below the o0 to -5Oc 
(32" to 40°F) range. 

This system differs from a conventional glow plug system in that 
two energy sources - electrical and raw diesel fuel - are used 
instead of one. The glow plug system uses only electrical energy. 

Durability of the thermostart plug is  good because the plug is not 
exposed to combustion chamber heat. In addition, the electrical 
energy consumed during preheating is  low, thereby reducing the 
load on the electrical system for good starting performance. 

HOW THE SYSTEM WORKS 

Turning the key switch on dash in a counterclockwise direction 
energizes the electrical system, permitting current to flow to the 
thermostart plug IC). As long as the key switch is held in this 
position, current will be supplied t o  the thermostart plug. 

A -Wiring Lead 
R -Supply H ~ r e  
C - ThermDNln Plug 
D -Cup 

Diesel fuel from a cup (0 )  is supplied by hose (B) to the thermo- 

h 
start plug. As the electrical current flows into the plug, the heater 
coil ID) i s  heated. causing push rod (F)  to shift t o  the right. The 
ball check valve IC) then opens. 

When the ball check valve opens, fuel enten the thermostart plug 
and evaporates when it contacts the heater coil. The evaporated 
fuel i s  then ignited by the ignitor (El and a flame is  produced. 

After the recommended preheating time of 15 - 20 seconds 
has transpired, the operator turns the key switch t o  the "start" 
position. The flame produced during preheating is drawn into 
the cylinders by suction during cranking, warming the intake air 
sufficiently for starting. 

A - Fuel Flow 
B -Terminal 
C - C h a S  Valve 

D - Haater Coil 
E - Ignitor 
F - Pushrod 

The thermostan system is  also energized when the engine is  
cranking. However, the engine often will start before a flame is 
produced, especially if the key switch is  held to the left long 
enough for adequate preheating during cold weather operation. 

Once the key switch is released t o  the "run" position, the heater 
coil i s  cooled by incoming air. The pushrod then shifts to the 
left, causing the ball check valve to close, shutting off the fuel 
supply to the plug. 

Refer t o  Chapter 30. Section 05 and Chapter 40, Section 20 for 
instructions on testing the thermostart plug. 
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FUEL SYSTEM 230-10-1 

1863038 

A - Fuel Tank 
B - Fusl Filter 
C -Injection Pump 

D - Fual Injection P i p  
E - Injection Nozzle 
F - Ex- Fusl Line 

G - Thennortart Fual Cup 
H - Thermorbrt Plug 
I - Fuel Return 

HOW THE SYSTEM WORKS 

Fuel flows by gravity from the fuel tank (A), through 
the fuel filter (6). and fills into the fuel gallery of the 
injection pump ( C ) .  

With t h e  fuel gallery being kept full of fuel by the supply 
pump, the injection pump plungers pressurize the fuel 

to about 29.30 Mpa (299 kg/cm21 (4250 psi). Injection 
pipes (D) are used t o  route this high pressure fuel t o  the 
injection nozzles (El. 

Fuel entering the injection nozzle a t  29.30 Mpa (299 
kg/cm2) (4250 psi) easily overcomes the 15.68 Mpa (160 
kg/cm2) (2275 psi) pressure required to open the nozzle 
valve. When the nozzle valve opens, fuel i s  forced out 
through the nozzle opening into the precombustion 
chamber (AJ, 

Compressed air from the cylinder (Dl i s  directed into the 
precombustion chamber through four holes (6) in the 
bottom of the chamber. The design of the cylinder head 
and precombustion chamber causes the compressed air to 
enter the precombustion chamber in a swirling motion. 
Thus, when the piston i s  on the compression stroke, the 
compressed air not only fills the space between the piston 
and cylinder head, but fills the space in the precombustion 
chamber as well. 

As the rather coarse spray of fuel is injected into the 
precombustion chamber. there is rapid rise of pressure 
created by the ignition of fuel with heat of the intake air 
under pressure. 
The pressure rise is restricted, however, by the limited 
space of compressed air contained in the precombustion 
chamber. 
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230102 Fuel Svstem 

PRECOMBUSTION CHAMBER 

Because of the relatively high pressure in  the precombus- 
tion chamber caused by fuel ignition, the resulting gaseous 
mixture of burned, partially burned, and unburned fuel and 
air is ejected out of the four holes (0) in the bottom of the 
precombustion chamber at high velocity in a swirling 
motion. This gaseous mixture enters the main combustion 
chamber, where the combustion process is completed. 

lncorpwated into the fuel system is a means of returning 
excess lor unused) fuel back t o  the fuel tank. Excess fuel 
comes from the injection nozzles, where a small amount 
of fuel seeps past the nozzle valve for lubrication purposes. 

This fuel i s  routed through a leak-off line (F) t o  the fuel 
reservoir (G) which supplies fuel for the thermostart plug 
(H). When the reseruoir is full, any remaining fuel is routed 
back to the fuel tank through a fuel return line (I). 



Fuel System 230-10-3 

DIAGNOSING SYSTEM MALFUNCTIONS 

The following is a guide for diagnosing fuel system malfunc- ponents, refer t o  the pages which cover complete servicing. 

tions. For a specific diagnosis of the fuel system com- 

DIAGNOSING FUEL SYSTEM MALFUNCTIONS 

PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY 

Engine starts with 
difficulty or won't Fuel tank empty 
start 

Fuel too heavy at low temperature 

Low cetane fuel 

. Air in system 

Water in fuel 

. Fuel filter clogged 

Incorrect pump timing . lnjection pump is faulty 

lnjection nozzles faulty or sticking 

Thermostart system not working 
(cold weather starting) 

. Defective (or missing) precombustion 
chamber copper washer 

Engine starts and 
stops Air i n  system 

Fuel filter clogged 

Fuel lines clogged or restricted 

Water in fuel 

Erratic engine 
operation 

Vent hole in fuel tank cap clogged . lnjection pump faulty 

Fuel filterclogged 

Fuel too heavy at low temperature 

Low cetane fuel 

. Water in fuel 

. Incorrect timing 

Governor faulty 

lnjection nozzles faulty or sticking 

lnjection nozzle return lines clogged 

Fuel lines clogged or restricted 

Fill tank with correct grade of fuel (see 
machine operation manual) 

Use correct grade of fuel (see machine 
operation manual) 

Use correct grade of fuel (see machine 
operation manual) 

Correct problem and bleed air from sys- 
tem (this section) 

Drain water from fuel: Install new filter 
(this section) 

Replace fuel filter (this section) 

Adjusting (Chapter 30, Section 10) 

Repair (Chapter 30. Section 10) 

Repair (Chapter 30, Section 10) 

No fuel in cup; wiring lead to  terminal 
loose or broken; defective thermostan 
plug (Chapter 30, Section 10) 

Replace (Chapter 30, Section 10) 

Correct problem and bleed fuel system 
(this Section) 

Replace fuel filter (this section) 

Clean lines as required 

Drain water from fuel. Install new filter 
(this section) 

Check vet for restriction; clean as required 

Repair (Chapter 30. Section 10) 

Replace fuel filter (this Section) 

Use correct grade of fuel (see machine 
Operation manual) 

Use correct grade of fuel (see machine 
Operation manual) 

Drain water from fuel; install new filter 
(this section) 

Adjust timing (Chapter 30, Section 10) 

Repair (Chapter 30, Section 10) 

Repair (Chapter 30. Section 10) 

Clean lines as required 

Clean as required 



230104 Fuel System 

DIAGNOSING FUEL SYSTEM MALFUNCTIONS (Continued) 

PROBLEM POSSIBLE CAUSE 

Engine does not 
develop full power . Low cetane fuel 

Engine idles poorly 

Fuel filter clogged . Water in  fuel (or gasoline in  fuel) 

. lncorrect fast idle speed . lncorrect pump timing . lnjection pump or governor faulty . IKection nozzle return lines clogged 

Injection nozzles faulty or incorrectly 
adjusted 

Torque spring shaft incorrectly 
adjusted 

Defective precombustion charnbe~ 
copper gasket . lnjection nozzles faulty or sticking 

lncorrect pump timing 

Pump slow idle speed not correctly 
adjusted . lnjection pump faulw . Defective precombustion chamber 
copper gasket 

SUGGESTED REMEDY 

Use correct grade of fuel (see machine 
OM) 
Replace fuel filter (this section) 

Drain and replace with clean fuel. Install 
new filter (this section) 

Adjust speed (this section) 

Adjust timing (Chapter 30. Section 10) 

Repair (Chapter 30, Section 10) 

Clean as required 

Adjust or repair (Chapter 30, Section 10) 

Adjust (Chapter 30. Section 10) 

Replace (Chapter 30, Section 10) 

Repair (Chapter 30, Section 10) 

Adjust timing (Chapter 30, Section 10) 

Adiust slow idle speed (Section 15, this - 
Chapter) 

Repair (Chapter 30, Section 10) 

Replace (Chapter 30, Section 10) 



Fuel System 230-1 0 5  

FUEL FILTER - GENERAL INFORMATION 

A fuel filter is used t o  prevent dirty fuel from reaching the injec- 
tion pump and injection nozzles. 

The filter element will require occasional replacement to maintain 
an adequate flow of fuel to the injection pump. The frequency 
of this service will vary according to the cleanliness of available 
fuel and the care used in storage. 

HOW THE FUEL FILTER WORKS 

Fuel from the-tank enters the filter housing inlet (A) (Fig. above) 
and fills the sediment bowl ('2). The fuel i s  then filtered as it 
passes through the filter element (61, leaves housing a t  outlet (Dl, 
and flows to the injection pump. 

Two alr vent screws (El (Fig. under) are used t o  bleed air from the 
fuel system up to the injection pump (a third air vent screw i s  
located on the pump inlet fitting for the purpose of removing 
air from inside the pump). The left-hand vent screw on filter 
permits removal of air in sediment bowl before the filter element; 
the righthand screw after the filter element. 
Water and sediment settle to the bottom of the sediment bowl for 
removal when necessary. 

A - Inlet 
B - Filter Element - C - Sadimant Bowl 
D -Outlet 
E -Spring 

REPLACING FILTER ELEMENT 

Before replacing the filter element, shut-off the fuel supply to 
the filter by turning the fuel shut-off lever straight up. Then, 
do the following. 

1. Unscrew large nut (Dl (Fig. under) which retains the sediment 
bowl from filter housing. 

2. Remove nut and sediment bowl (C)  from filter housing. 

3. Remove filter element (BI. and install a new element in its 
place. 

4. Thoroughly clean sediment bowl. Be sure that O-ring seal (A) 
is in good condition and install onto sediment bowl. Also, be 
sure that spring (El (Fig. above) i s  in place. 

5. Install sediment bowl. being careful not to Overtighten nut 

6. Turn on fuel supply. 

7. Open both air vent screws (El on filter and bleed screw on 
injection pump to bleed air form fuel. Tighten screws when 
fuel flows free of bubbles. 

A A -O-ring Seal 
B - Filter Element 
C - Sdiment Bowl 
D -Retaining Nut 
E - B l e d  Screws 
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230-1 0-6 Fuel System 

BLEEDING FUEL SYSTEM 

A CAUTION: Escaping diesel fuel under pressure - 
can have sufficient force t o  penetrate the skin, causing 
retiout personal injury. Before disconnecting liner be sure 
to relieve all pressure. Before applying pressure t o  the  
system, be sure all connections are tight and that lines. 
pipes and hoses are not damaged. Fuel escaping from a very 
small hole can be almost invisible. Use a piece of cardboard 
or wood, rather than hands, t o  raarch for suspected leak. 

If injured by escaping fuel. see a doctor at once. Serious 
infection or reaction can develop if proper medial  treatment 
i s  not administered immediately. 

Whenever the fuel system has been opened up for service (lines 
disconnected of filter removed), it will be necessaw t o  bleed the 
air from system. 

1. Refill fuel tank i f  it isempty. 

2. Open shut.off valve. 

3. Loosen both bleed screws on fuel filter housing. When air 
bubble i s  gone and fuel flows out bleed hole, tighten screws. 

4. If the fuel line from injection pump is also empty, loosen 
bleed screw on injection pump. When fuel flows out bleed 
hole, tighten screws. 

5. If the lines from injection pump t o  fuel injection nozzles 
are also empty, loosen lines where they connect to injection 
nozzles. Push throttle lever fully forward and operate starter 
until fuel runs from fittings. Tighten lines. 

Never operate starter longer than 10 seconds continuously. 
Allow one minute t o  cool before engaging starter again. 
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Fuel System 230-1 0-7 

FUEL INJECTION PUMP 

GENERAL INFORMATION 

The Yanmar YPER-0707 injection pump is a rnultiplunger, in-line 
type pump. It differs from most in-line type pumps however, in 
that it does no t  have its own camshaft and governor. 

To  operate the pump, three special lobes on the engine camshaft 
are used (Chapter 20, Section 05). The engine crankshaft has the 
governor flyweights and thrust sleeve attached t o  it t o  provide 
the centrifugal force t o  the governing systme (see page 230-10-16). 

HOW THE FUEL INJECTION PUMP WORKS 

Filtered fuel under gravity pressure f rom the fuel tank fi l ls into the 
injection pump fuel gallery (C). As the engine camshaft rotates. 
roller tappets (G) riding on  the camshaft lobes (H) operate the 
plungers (D) t o  supply high pressure fuel through the delivery 
valves ( 6 )  and fuel injection pipes (A) t o  the injection nozzles. 

A governor-operated control rack (E) is connected t o  the control 
sleeves (F )  and plungers t o  regulate the quantity of fuel delivered 
t o  the engine. 

A - Fuel I d w i o n  P i p  E - Conno1 R u k  
B - Delivery Valve F - Control S h  
C - Fuel Gallery G - Roller Tappet 
D - Banel and Plunger H - Ensine Camshaft 
I n j e c t i o n  Prsrrure -Gravity Pressure 

DIAGNOSING MALFUNCTIONS 

Refer t o  charts on  pages 230.10.3 and 4. 
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230-108 Fuel System 

TESTING INJECTION PUMP 

,--, Whenever the pump receives a new plunger and barrel. or i t s  
barrel stopper ham been moved must be rested by YANMAR Pump 
tester (Type i). 

When using a non-YANMAR tester, the following cambox is 
necessaw . 

NON-VANMAR TESTER 

Pump Type box ApplicaMe pump 
Tester 

2 cyl. . . . . . . . . . . . . .  
. . . . . . . . . . . . .  

3 cyl. . . . . . . .  
. . . . . . .  

Bosch 385 

Bacharach 
specialist 10 
U7500A 

Bosch 385 

Bacharach 
specialist 10 
U7500A 

PREPARATION FOR TESTING 

1. Place the pump on the pump tester. 

When the fuel injection pump is installed on the cam box 
,Dl, to measure the calibration, check the mounting distance - 
( A )  which should be within 76 * 0.05 mm (2.992 + 0.002 in. 
for the YPFR-0707 Pump type. 

The mounting distance means the dimension from the 
mounting rutfaax of the cam box t o  a bare circle of the 
cam profile. 
If this dimension is out of the specified value, the adjusting 
shims should be added or reduced so that the mounting 
distance is within the specified value. 

2. Check the control rack stroke. 
Operate the control lever and make sure that the total stroke 
of the control rack i s  about 18 mm (0.7 in.) and that the 
rack moves smoothly. If the rack does not move smoothly. 
recheck the pump and recondition the rack. 

A -Mounting Dimnee 
6 -Pump 
C -Cam 
D -Cam Box 
E - Timine Adiusting Shims 

3. Run the pump tester at a low speed and loosen the pump's 
air bleed screw t o  bleed air out. 

A - Bled Screw 
B -Cam Box 
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Fuel Svstem 230-10-9 

ADJUSTING PLUNGER TOP CLEARANCE 

Remove the delivery valve holder and m e  delivery valve. By 
rotating the camshaft, set the plunger at top  dead center. With 

a dial gauge measure the clearance (A)  (Fig. under) i n  the level 
between the tops of the plunger barrel and the plunger (space 
above the top). 

1. Attach the dial gauge (A) t o  the adapter (Dl. 

A -Dial Gauw 
B -Jig 
C - Extension 
D - Adapter 

2. Stand the jig on  a surface plate and adjust thr 
t o  zero. 

! dial gauge reading 

3. Remove the pump's delivery valve and mount  the measuring 
jig in its place. 

4. Rotate the camshaft t o  bring the plunger t o  top dead center. 
The dial gauge now shows the vertical distance o f  the space 
above the plunger top. 

PLUNGER SPECIFICATIONS 

Plunger Top Clearance . . . 1.0 ? 0.05 mm 
(0.0394 ? 0.00197 in.) 

WE2J601116304 YM276 and 276D 
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230-1 0-1 0 Fuel System 

5. If the top clearance of the plunger is greater than the specified - 
valve, remove the plunger guide (A), and insert a plunger stroke 
adjusting shim (61 between the lower plunger spring retainer (C) 
and the plunger guide. Adjust each cylinder in  a similar manner. 
I f  a measuring adaptor is not available, insert a shim with the 
same thickness as the one removed. Measure the injection 
timing of all cylinders, and make the plunger fop clearance 
of each cylinder uniform. 

A - Plungar Guide 
B -Shims 
C - Lower Spring Retainer 
D - P1ung.r 

PLUNGER TOP CLEARANCE ADJUSTING SHIM 
SPECIFICATIONS 

Parts Code Thicknarr 

. . . . . . . . . . . . . . . . .  174307.51710 0.1 mm (0.004 in.) 

174307-51720 . . . . . . . . . . . . . . . . .  0.2 mm (0.008 in.) 

6. Install delivery valve holder after measuring. Tighten the holder 
39 t o  44 Nm (4 t o  4.5 kgm) (29 t o  33 ft-lbs). 

, 

TESTING PRESSURE OF DELIVERY VALVE 

1. Attach a 98 Mpa 11000 kgf/cm21 (14220 psi) pressure gauge 
to the delivery valve holder. 

2. Operate pump tester and give a pressure about 11.76 Mpa (120 
kgflcm2) (1700 psi) to the delivery valve. 

3. Measure the time required for the pressure to drop from 9.8 
Mpa (100 kgflcrn2) (1422 psi) to 8.82 Mpa (90 kgf/cm2) (1278 

psi). Compare measurement taken t o  the following specifica- 
tions. 

DELIVERY VALVE SPECIFICATION 

Time Allowance 

. . . . . . . . . . . . . . . . . . . . . . .  Pressure drop Max. 5 sec. 

. . . . . . . . . . . . . . . . . .  Testing Pump Speed 200 RPM 

TESTING PLUNGER PRESSURE LEAK 

1. Attach a 98 Mpa (1000 kgf/cm2) (14000 psi) pressure gauge 
to the delivery valve holder. 

2. Increase pressure about 49 Mpa (500 kgf/cm2) (7000 psi) and 
check for fuel leaks from the delivery valve holder and injection 
pipe connection. Make sure does not drop instantly. ,--. 
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Fuel System 230-10-1 1 

TESTING FUEL INJECTION VOLUME 

1. Align the mark (B), of the fuel control rack with the reference 
surface (A). 

A - Reference Sulface 
B - Punch Mwk 
C -Control Rack 

2. Set the re'volution speed of the pump camshaft at 1500 rpm. 

INJECTION VOLUME SPECIFICATION 

ENGINE Camshaft Sped lnjenion Volurn 

3T84HA 1500RPM 22.5 to 23.5 mP/1000 Stroke 
(0.79 to 0.83 oz/1000Strokel 

3. Check fuel injection nozzle. 

INJECTION NOZZLE SPECIFICATIONS 

Type . . . . . . . . . . . . . . . .  YND-OSDYD1 

Injection pressure . . . . . . . .  15.68 Mpa 
(160 kgf/cm21 (2275 psi) 

Calibration fluid . . . . . . . . .  SAE J967C calibrating 
Fuel feed pressure. . . . . . . .  49 Kpa 

(0.5 kgf/cm2) (7 psi) 
. . . . . . .  Fuel injection pipe Use the same dimension as the 

engine's 

FUEL INJECTION NOZZLES 

GENERAL INFORMATION 

They Yanmar YDN-OSDYD1 injection nozzles are of the single- 
hole, inward.opening, throttle type. Throttle nozzles are common- 
ly used on engines having precombustion chamber design, because 
the spray pattern produced through the single hole opening works 
well in a high air swirl environment of the precombustion chamber. 

Nozzle valve opening pressure i s  set at 15.68 Mpa (160 kg/cm2) - (2275 psi). Addition or deletion of shims regulates the opening 
pressure. 
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230-10-12 Fuel System 

HOW THE FUEL INJECTION NOZZLE WORKS 
h 

The iniection pump presurizes the fuel to about 29.3 Mpa (299 
kg/cm2) (4250 psi) on the PFR3K pump. Fuel pipes (A), deliver 
the fuel to the injection nozzle. 

Fuel enters the injection nozzle inlet (8) and is  routed down 
through a passage (C) in nozzle holder to the nozzle valve (D). 
The nozzle valve i s  lifted instantly off its seat by the high pressure 
inlet fuel acting on the face of the valve. 

Since the nozzle valve opening pressure of the injection nozzle 
is set to open at 15.68 Mpa (160kglcmzl (2275 psi) the inlet fuel 
pressure easily overcomes the resistance of the nozzle valve spring 
(F). 

When the nozzle valve opens, a definite quantity o f  fuel (deter- 
mined by the injection pump output for each plunger stroke) 
i s  forced out through the throttling valve (El. The fuel ignites 
the swirling air in the precombustion chamber and the resulting 
explosion forces the gaseous mixture out of the precombustion 
chamber and into the cylinder. See pages 230.101 and 230-10-2. 

As soon as the "change" of fuel has been delivered by the injection 
pump plunger, the pump delivery valve closes. The nozzle valve 
then closes instantly t o  stop fuel delivery and prevent afterdribble. 
It stays closed until opened at the next delivery stroke. 

A 

The injection pump delivery valve has a "relief plunger" (or some- 
times called a "retraction piston") which is  part of the delivery 
valve. I t s  function is  to provide additional volume in  the delivery 
valve holder for the fuel in the delivery valve holder for the fuel 
in  the delivery pipe when the delivery valve closes. 

The plunger (or piston) volume is 25 mm3. This increase in 
volume wailable for the fuel causes the pressure within the d e l i v e ~  
pipe to drop suddenly to about 294 kPa (3kg/cmz) (50 psi.) 
When this happens, the nozzle valve closes abruptly because of the 
heavy spring tension exerted on it. 

The nozzle assembly is lubricated by a small amount of fuel 
which seeps between the lapped surfaces of the nozzle and valve 
when it accumulates around the spring IF). 

The leakage fuel is routed out of the nozzle holder through a leak- 
off connector (G) and returned back to the fuel tank by means o f  a 
hose connected t o  the leakaff outlet (HI. 

A - Fuel Injection P i p  F - Nozzle VaIveSpring 
B -Fuel lnlst G - L u k m  Conmctor 
C - Fuel Pap.gs H - Laak-Off Outlet 
D - Nozzle Valve High Pnarure Fuel 
E - Thmnl'ino Vdue Rearrn Fuel 



,--- FUEL INJECTION NOZZLE 

DIAGNOSING MALFUNCTIONS 

PROBLEM POSSIBLE CAUSE 

Engine has low 
horsepower Nozzle orifice plugged 

Incorrect nozzle valve opening 
pressure . Broken or damaged parts 

a. Broken nozzle valve spring 
b. Cracked or split nozzle valve tip 
c. Cracked or split nozzle body 
d. Internal leak . Nozzle loose in cylinder head 

Engine emits too 
much smoke Nozzle orifices plugged 

Broken o r  damaged parts 

a. Broken nozzle valve spring 
b. Cracked or split nozzle tip 
c. Cracked or split nozzle body 
d. Internal leak 

Worn nozzle valve seat 

Fuel injection nozzles must usually be removed from the 
engine whenever there is a noticeable loss o f  power o f  
excessive smoking. 

Listed above are various malfunctions which may occur 
on the Yanmar thrott le nozzles. Only possible defects 
related t o  these nozzles are listed. Failures in other com- 
ponents o f  the fuel iniection system are listed under their 
respective headings i n  this section. 

Refer t o  Chapter 30. Section 10 for repair information, 

SUGGESTED REMEDY 

Repair (Chapter 30, Section 101 

Adjust (Chapter 30, Section 101 

Repair as required (Chapter 30. Section 101 

Tighten, following instruction i n  Chapter 
30, Section 10. 

Clean (Chapter 30. Section 10) 

Repair as required (Chapter 30, Section 
101 

Replace nozzle assembly (Chapter 30. 
Section 10) 

SMEZ760I71-33LW YM276 and 276D 
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230-10-14 Fuel System 

PRECOMBUSTION CHAMBER 

HOW THE PRECOMBUSTION CHAMBER WORKS 

AS the piston begins compressing the air in the cylinder (compres- 
sion stroke), a limited amount of air can enter the precombustion 

chamber through the four holes located in the bottom of 
the chamber. Note that the precombustion chamber extends out 
from the bottom of the cylinder head. 

The four holes not only limit the volume of air which can enter 
the precombustion chamber. but also are designed in such a way 
lalong with the shape of the cylinder head) so as to force the com- 
pressed air to flow into a swirling motion. At the precise moment 
that fuel i s  injected into the insufficient volume of air in the pre- 
combustion chamber, the gaseous mixture (air, burned fuel. panial- 
ly burned fuel, and unburned fuel) i s  discharged into the cylinder 
a t  high velocity. 

Because the initial ignition takes place within the precombustion 
chambers, firing pressures in the cytinders are kept low. This 
results in smaller loads (when compared with engines not having 
precombustion chambers) on vital engine parts, such as bearings 
and rings. Other operational advantages not to be overlooked 
are low noise and gaseous emission levels. 

DIAGNOSING MALFUNCTIONS 

The precombustion chambers generally do not malfunction. ,-, 
However, i f  a problem occurs, the complaint will usually be 
difficult starting, low power or rough running. Look for. 

POSSIBLE CAUSE SUGGESTED REMEDY 

Compression Leak Replace copper washers (2 
(Hissing Noise) used) - Chapter 30. Section 

10. 



Fuel System 23010-15 

GOVERNOR 

A -Crankshaft Gear E - 2nd Govarnor Lever I -Control Lever M - Reference Face 
B - Govsrnor Flyweighs F - Lock Nut and Cap Nut J -Pin N - Punch Mark 
C - Thwn Sleeve G - Fuel Limiter K - Gmsrnor Lever 0 -Control Rack 
D - In Gwsrnmr Lever H - Limiter Spriw Reblrn Spring P - Ragulamr Lever 

L - Regulator Spring 0 - Regulamr Handle 

GENERAL INFORMATION A 2nd governor lever (E), connected to the injection 
pump control rack ID), transmits engine requirements 

The governor regulates the amount of fuel which the iniec- 
to the injection pump, A Regulator spring (L) connects 

tion pump delivers t o  the engine. the amount of fuel being 
to the regulator lever (P) and lever (I) together 

dependent upon engine speed and load conditions. for obtaining a desired speed selection. A Pin (J) on the 
control lever (1) push the 2nd governor lever (El t o  the 

Part of the mechanism (thrust sleeve ,-.) and front for increase fuel injection volume. The control 

flyweisha (B) is mounted on the engine crankshaft gear (A) lever (1) atso contacts with the fuel limiter (G). 

and part (governor levers (D. E) and fuel limiter (G)) is 
h mounted on the timing gear cover. 

SME2760/118304 YM276and 2760 
Kinornoto, Printed in Jamn 



Fuel System 

GOVERNOR (Continued) - 
HOW THE GOVERNOR WORKS 
Two major forces affect governor operation - ( 1 )  centrifugal 
force and, (2 )  Regulator spring. Centrifugal force acts upon the 
governor flyweights and thrust sleeve. Counteracting centrifugal 
force is  the force exerted by the regulator spring. 

A third force, torque spring, works to oppose regulator spring force 
when the engine speed drop below the rated speed (a condition 
of low centrifugal force). 

Essentially for a constant speed, the centrifugal force and regulator 
spring force must be balanced. When either one of the two forces 
exceeds the other, a change in fuel delivery will take place as long 
as thedeffteRdwewsk+e 

. . 
ee~ t iona l  limits. 

Let's take a look a t  two different operating conditions and see 
how the governor responds to them: (1 ) Engine load increased, 
and (21 Engine load decreased. 

Engine Load Increased 
Referring to the illustration, notice how the governor responds to 
an increased load on the engine. The regulator lever (I) had 
previously been set for the desired engine speed. This tensions the 
regulator spring ( G ) .  
1. As the load on the engine is  increased, engine speed is  reduced 

(needs more fuel). The centrifugal force, therefore, i s  reduced. 

2. A decrease in the centrifugal force causes the governor fly- 
weighs (A) to come closer together. This in turn, moves the - 
governor thrust sleeve (B) t o  the left, toward the crankshaft 
gear (J). 

3. The 1st governor lever (C) moves t o  the left, following the 
thrust sleeve, because o f  tension on the regulator spring through 
pin (K)  on control lever (HI. 

4. I f  the increased load on the engine does not produce an over. 
load condition, governor lever will move against fuel limiter 
spring (Dl, but not compress it (this i s  the rated, or full load 
speed position). 

5. If an overload condition exists, the 1st governor lever will 
move to the left, and 2nd governor lever wil l  move to the right 
to increase fuel injection volume. 

6. When moving the 2nd governor lever ro the right, the control 
lever (H) also moves to right by regulator spring force, until 
the pin (KI hit. against the 2nd governor lever, compressing 
limiter spring (D). 

7. As the load on engine stabilizes or i s  decreased, the centrifugal 

force becomes balanced with the governor spring force, and 
the arnwnt of fuel delivered t o  the engine will be lessened 
to produce a constant speed. 

Should an overload condition still exist, the injection pump 
will deliver fuel at is maximum rate until either the overload 
condition is removed, or the tractor stalls. 

A - F l p e b h ~  G - Rwlamr Spring 
B - ThntR S l w a  H - Contml Lava. -. 
C - I s l  Gowarnor Lsvar I - Rqul.tor Lwer 
0 - Fuel Limiter snd Spring J - Cnnkhaft Gear 
E - 2nd Governor Lwer K -Pin 
F - Contml R r k  

SMEZ76OIl JB3M YMZ76and 2760 
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. Engine Load Decrease 

Referring t o  the illustration, notice how the governor responds to 
an decreased load on the engine. The regulator lever (I)  had 
previously been set for the desired engine speed. The tensions the 
regulator spring (GI. 

1. As the load on  the engine is decreased, engine speed i s  increased 
(needs less fuel). The centrifugal force, therefore, increases. 

2. ~n increase in the centrifugal forces causes the governor f ly- 
weights (A1 t o  move further outward. This i n  turn, moves the 
governor thrust sleeve IB) t o  the right, away f rom the regulator 
gear (J). 

3. The 1st governor lever (C) moves t o  the right, being pushed by 
the thrust sleeve (moving because o f  centrifugal force). 

A t  the same time, the 2nd governor lever moves t o  the left t o  
decrease fuel injection volume. 

4. Control lever (H) i s  also moved t o  the left through the p in  (K) 
by the 2nd governor lever. 

5. As the load o n  the engine stabilizes or i s  increased, the 
centrifugal force becomes balanced with the governor spring 
force, and the amount of fuel delivered t o  the engine will 
produce a constant speed. 

,-- 
A - Flyweights G - Regulator Spring 
B - Thmd Slews H -Control Lever 
C - In Governor Lwsr I - Rqulator Lwer  
D - Fuel Limiter and Sprinp J - Crankshafl Gear 
E - 2nd Governor Lever K - Pin 
F - Comml R r k  

ADJUSTMENTS 

Use this procedure only i f  the torque spring shah has been 
disassembled (Section 30. Group 10) o r  the  adjustment 
has been altered. 

1. Remove cover plate (A1 

2. Remove cap nu t  (B). and loosen lock nut IC). 

3. Screw the fuel l imiter (B) (Fig. under) out, and insert the spacer 
(C) as described as follows 

Insert space (A )  (Fig. under1 which has the thickness of 0.8 t o  
0.9 m m  (0.031 t o  0.035 in.) nu t  (C), and screw i n to  the timing 
gear cover. 

A - S p a r  
B - Limiter 

,--. 
C - Lock Nut 



230-1 0-1 8 Fuel System 

GOVERNOR (Continued) ,---. 
ADJUSTMENTS (Continued) 

4. Insert screw driver (A)  between governor lever (B) and Regula- 
tor lever (C) to keep away from each other. 

Then, turn the limiter screw (D) clockwise t o  push the governer 
and regulator levers an fuel control rack (E) until the punch 
mark IF) on control rack (E) is centered on reference face (G) 
of pump housing. 

5. (FOR LIMITER WITHOUT MARK) 

Remove the screw driver (A)  and the spacer (B), and screw 
limiter 220' t o  230" (518 turn) out of timing gear cover. 

(FOR LIMITER WITHOUT MARK) 

Remove the screw driver (A) and the spacer (Bl, and screw 
limiter 375" to 400' (1-118 turns) out of timing gear cover. 

A -Screw Driver E -Control Rack 

B - Governor Lacr  F -Punch Mark 

C - Rapulnto. Lwer G - Reference Svrfaea 

D - Limiter H - Sp-r 

6. Secure adjustment with lock nut IB) and install cap nut. 

Be sure for limiter (A) not to be turned when tightening lock 
nut (B). 

7. Install cover plate to the timing gear cover. 

8. Check engine fan idle speed after adjustment. 

The fast idle speed should be 2750 to 2800 rpm, 

A - Fuel Limiter 
B -Lock Nut 

SME2760171-8304 YMZ76 and 276D 
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SPEED CONTROL LINKAGE 230-15-1 

B - Link Rod D - Foot Throttle Rod F - Foot Thmnla Pedal 



230-1 5-2 Speed Control Linkage 

SPEED CONTROL 
LINKAGE (Continuedl 

ADJUSTMENT 

Fast Idle Speed 

1. Operate the engine until it is  thoroughly warmed up. 

2. Disconnect the speed control rod swivel (B) from 
handle (A). 

regulator 

A - R m l m r  Handle 
B - Swiual 
C - L a d  Sul Win, 
D -Stop Scmw 

3. Remove the PTO shaft cover from the PTO shaft (A) (Fig. 
under). 

4. Operate the engine and engage the PTO. 

5. Using a heavy string or wire. tie the regulator handle all the way 
forward. so that stop screw (D) (Fig. above) contacts the inkc- 
tion pump mounting flange. 

6. Measure the PTO shaft speed u*ng the Hand Tachometer 
(C, Fig. under). The PTO shaft speedlengine fast idle speed is  as 
follows: 

A - PTO Shaft 
C - Hsnd Tschomelsr 

FAST IDLE SPEED SPECIFICATIONS 

PTO RPM Engine RPM 

PTO Gear (540 rpm). . . . 664 ? 6 . . . . . . . . . . . 2775 t 25 

7. I f  the speed is incorrect, remove the lead seal wire (C) {Fig. 
above) from stop screw. loosen lock nut, and adjust screw as 
required to obtain the correct speed. 

8. When the adjustment i s  correct, tighten locknut securely and 
connect speed control rod (6) to throttle lever. Install a new 

lead seal wire in stop screw and install PTO shaft cover. 



Speed Control Linkage 230-1 5-3 

Slow Idle Speed 

1. Move the speed control lever (A) (page 230-151) to the slow 
idle position. Make sure that spring-loaded ball in lever assemb- 
ly has entered its detent hole in mounting bracket. 

2. Remove the PTO shaft cover from the PTO shaft (A) 

3. Operate the engine and engage the PTO. 

4. Meawre the PTO shaft speed using Hand Tachometer (C). 
The PTO shaft speedlengine slow idle speed is  as follows: 

SLOW IDLE SPEED SPECIFICATIONS 

PTO RPM Enpine RPM 

PTO Gear (540 rpm) . . . . . 191 f 6 . .  . . . . . . . . . 900 * 25 

5. I f  the slow idle speed is incorrect, adjust the position of swivel 
(BI (page 230-15-2. Fig. above) on control rod. When the 
adjustment is correct, tighten both lock nuts. 

6. Install the PTO shaft cover. 

Foot Throttle Return Spring - Check tension of foot throttle return spring (E) lpage 230-1 5-1 ). 
Replace it i f  it i s  insufficient. 



230-1 54 Speed Control Linkage 
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SPECIFICATIONS AND SPECIAL TOOLS Z~MH)-I 

SPECIFICATIONS 
,--. 

;enera1 Information 

SPECIFICATIONS 

Battery Battery Ground . . . . . . . . . . . . . . . . . . . . . .  Negative 
BCI Group . . . . . . . . . . . . . . . . . . . . . . . . .  27 
Battery Volts . . . . . . . . . . . . . . . . . . . . . . . .  12.4 to 12.8 
Cold cranking amps a t  -18' (0-F) . . . . . . . . . .  390A 
Reserve capacity (minutes at 25 amps) . . . . . . .  115 min. 
Full charge specific gravity . . . . . . . . . . . . . . .  1.260 

FUSE USED 

Fuses Headlights . . . . . . . . .  
HornlFront PTO . . . .  
FlashingMlarning Lamps 
Indicator Lamps . . . . .  

. . . . . . . .  15 amp 

. . . . . . . .  10 amp 
. . . . . . . . .  10 amp 
. . . . . . . .  5amp 

Changing Circuit 15A 

SPECIFICATIONS 

Alternator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GW150 
Alternator output (minimum a t  1400 rprnl . . . . . . . . . . . .  15 amps 
Pulley nut torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 Nm (5.4 kgml (40 ft-lbsl 
Belt deflection with 89 Nm (9 kg) (20 1bs.I force applied . . .  10 to 16 mm (318 to 518 in.) 
Regulator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RS1105 

A 

:hanging Circuit 35A (Optional f o r  Northern Europe) 

Alternator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LT135 -54 
Alternator output (minimum at 2600 rpm) . . . . . . . . . . . .  35A 
Pulley nut torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 Nm (5.4 kgml I4Oft-lbs) 
Belt deflection with 89 Nm (9 kg) (20 1bs.l force applied . . .  10 to 16 mm (318 to 518 in.) 
Regulator Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TL1 Z - 86E 

Starting Circuit 

NEW PART SPECIFICATIONS WEAR LIMIT 

No-Load Current Draw . . . . . . . . . . . . . . . . . . . . . . . . .  70 amps max. a 0 0 0  rpm 
Brush Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 mm (0.866in.l . . . . . . . . . .  14 mm (0.55in.l 
Commutator O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 mm (1.69 in.) . . . . . . . . . . .  40 mm (1.57 in.) 

. lnsurator Undercut Depth . . . . . . . . . . . . . . . . . . . . . . .  0.5 - 0.8 mm (0.02 - 0.003 in.) 0.2 mm (0.006 in.) 
Pinion Clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.3 - 1.5 mm (0.008 - 0.060 in.). 1.5 mm (0.006 in.) 
Pinion Mesh Clearance to Ring Gear . . . . . . . . . . . . . . . . .  3 - 5 mm (0.12- 0.19 in.) . . . .  5mm (0.2 in.) 
Brush Spring Tension . . . . . . . . . . . . . . . . . . . . . . . . . .  850 g (30 oz) 

S M E 2 7 6 0 1 7 1 ~ 0 4  YM276and 276D 
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240-00-2 Soecifications and S~ecial  T w l s  

SPECIAL TOOLS 

Battery Tester 

Test battery 

:,.!b.;:,! 2 

Circuit Tester (V-A-C! Meter) 

Test any electrical components for voltage, resistance, or current 
draw. 

Hand-Held Tachometer 

Measuring Starter Motor S W d .  

SME2760IIJ4304 YM276and 276D 
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GENERAL INFORMATION AND DIAGRAMS 240-05-1 

GENERAL DIAGNOSIS 

BATTERY TEST 

Always test the battery first before attempting to diagnose any 
problem with the tractor's electrical system. A fully operational 
battery i s  crucial to every component of the electrical system. 

1. Inspect battery for cracked, damp or dirty case. Case should 
be clean and dry to prevent surface discharge. Check for loose 
or corroded terminals and correct as necessary. 

2. Check electrolyte level and specific gravity in each cell. Add 
clean, mineral free water if necessav to bring level to bottom 
of filler neck. 

3. Connect Battery Tester with red clip to positive (+) terminal 
and black clip to negative (-) terminal. 

4. Set switch (A), on 12 volts and turn selector switch (B) to 
"VOLTS." Check battery voltage. It should be 12.4 to 12.8 
Volts. 

5. I f  voltage is too high, turn headlights on for 30 seconds to 
remove surface charge. Then recheck voltage. 

6. I f  voltage is too low, charge battery. Then recheck voltage. 

7. I f  voltage i s  correct, check battery condition. 

8. Turn selector switch to "OFF" 

A - Battery VolUpa Switch 
6 -Selector Switch 



24005-2 General Information and Diagrams 

PRELIMINARY CHECKS 
- 

After making sure that the battery is in a fully operational condi- 
tion, perform the following operational checks for the entire 
electrical system. Make a note of anything which does not work 
-and make sure that i t  is repaired. 

After making any necessary repairs, repeat the operational checks 
t o  make sure that the entire electrical system i s  working properly. 

The first step is  usually to determine whether the suspect compo. 
nent is, in fact, receiving power. If the component is not readily 
accessible, measure the voltages at the surrounding ones. 

1. Turn light switch t o  each position and check all lamps that 
should glow. 

"A" - All lamps should not grow. 

" B  - Headlights on high beam. 

"C" - Headlights on low beam 

2. With key switch on, check indicator lamp cluster for operation. 

Oil pressure lamp e) and charge indicator lamp ( .f ) should 
glow. Temperature indicator lamp ( ) should not glow. 

3. Shift transmission to neutral and turn key switch to START - 
position. Do not depress clutch. 

Starter should not operate. Temperature indicator lamp ( 
should glow. 

8 )  
4. Depress clutch pedal and start engine. 

With engine ~ n n i n a ,  check indicator lamp cluster. All lamps 
should be off. 

A - Tamparsturn C - Oil 
B - Chaw 

DIAGNOSING MALFUNCTIONS 

Use carefull logic in  diagnosing any problem. Be sure exactly what 
i s  wrong before beginning t h e  repair. Always follow the seven 
basic diagnostic steps: 

1. Know the system. 
2. Ask the operator. 
3. Inspect the system. 
4. Operate the machine (if possible). 
5. List possible causes. 
6. Reach a conclusion. 
7. Test the conclusion. 

Usually one of the first checks i s  t o  determine if there is  voltage at 
the suspected component. If access is not convenient, determine 
first at a more convenient place whether voltage is  available to 
other units nearby. 

SME2760171.83M VM276and z76n 
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General Information and Diagrams 24005-3 

PRECAUTIONS 

0 When working on electrical system, observe the following A rulesfor y w r  safety and prevention of damage to tractor: 

SAFETY 

1. Keep all sparks and flames away from battery. Gas from 
battery electrolyte is  highly flammable. Also avoid spilling 
electrolyte on yourself or on anything which could be 
damaged by the sulphuric acid. 

2. Avoid sparks when connecting booster batteries or banery 
chargers. When possible, make last connection at a point 
away from battery. Battery charger should be turned off 
before connecting or disconnecting. 

3. When connecting battery, always connect ground cable last. 
Disconnect it first. 

4. When possible, disconnect battery ground cable before work- 
ing on electrical system. 

PREVENTION OF DAMAGE 

1. Before connecting battery cables, be sure that banery and 
alternator connections are correct. Reverse polarity can 
cause permanent damage. 

2. When connecting a booster battery, connect Positive terminal 
of booster battery to positive terminal of battery. Then 
connect negative terminal of booster battery t o  tractor 
frame. Reverse polarity can cause permanent damage. 

3. Never run engine with alternator or battery cables discon- 
nected. Doing so might damage alternator. 

4. Never short across or ground alternator terminals unless 
specifically recommended. Be careful to prevent grounding 
alternator wires when disconnected. 

5. Never attempt to polarize an alternator. 

6. Before using an electric welder on tractor, disconnect battery 
ground cable. Connect welder ground clamp as never as 
possible to the area being welded, and be sure i t  makes good 
electrical contact. 



24005-4 General Intormation and Diagrams 

ELECTRICAL DIAGNOSTIC 
EQUIPMENTS - 

The following electrical diagnostic equipment is recommended for 
~ . .  

all tractors. 

, 
. . , " . ,. , 
P 

#A,..,.,, 
BATTERY TESTER 

1. Banery Tester quickly indicates battery condition. Battery test- 
ing instructions are on page 240-05-1, and an tractor operation 
manual is  included with the tester. 

HAND-HELD TACHOMETER 

3. The hand-held tachometer is used for measuring starter motor 
speed. 

VOLT-OHM-AMP METER 

2. Circuit Tester i s  used for testing alternator and for other jobs 
that require measuring voltage, resistance, or current flow up to 
10amps. 

Alternator test instructions are in Section 10 of this Chapter. Also 
refer t o  the operation manual included with the mner. For accu- 
rate results and protection of the meter, it is  vitally important that 
YOU follow instructions carefully. 



General Information and Diagrams 24045-5 

A.TE ACTOR WIRING (1 5 4  
WIRING DIAGRAMS 

Diagrams on the following pages illuRrate all wiring wn-  
nections. Use these diagrams and information in the 
following groups for diagnosis. 

A. shows location of all wires on the tractor. 

El. shows location of all electrical components. 

F W I  IG I  

RT 

FRONT PTO SWITCH 

FRONT PTO - - 

HEAD LIGHT ILI 

FLZSHI. 
WA5NINb LAMP (LI 3ZCP 

S M E Z 7 6 O l t ) ~  YM276 and 276D 
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240-056 General information and Diagms 

B-TRACTOR E l  ECTRICAL SYSTEM (1 5A) 

A - Dual B u m  Hud L i t  
B - Oi l  Pr-un Sender 
C - Front PTO M q n t  Clutch 
D - L i M  HMI 
E - A I m r ~ t O r  
F - Cw*nt  TmmpraUnaS~nd.r 
G -Main Wiring Harness 
H - F1.h.r Ralw 
I -Indicator Lamp Chsdr Relay 
J - Keyswitch 
K -Buns 
L - Indicator LsmpClvnu 
M - Horn Button 
N - Front PTO Switch 
0 - LihtSwi tch 
P - B m r y  Cable 
Q -Battery 
R - S t M I  
S - Parking LampSwitch 
T - F w B o x  
U - Rquhmr  
V - SanSafm, Switrh Ion Clutch Pedal) 
W - Hourmmr 
X - PTO Shift Lever Safety Switch 
Y - Bsmry Ground Cabk 
Z - Thermostan Plug 
A A  - T u r n S i g ~ I  & Flahic-g Wming Lamp 

VM276and Z76D 
SME2760121-8705 
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General Information and Diagrams 24005-7 

WIRING DIAGRAMS ' W I R I N G  (35A) 
Diagrams on the following pages illustrate all wiring con- 

A. TRACTOR 

nections. Use these diagrams and information in the 
following groups for diagnosis. 

A. shows location of all wires on the tractor 

8. shows location of all electrical components. 

. - 

HORN BUTTON 

TURN SINGAL (RIGHT) 

START SWlTC 

BATTERY 

TURN SIGNAL (LEFT) 

2767030 



240-05-8 - General Information and Diagramr 

B. TRACTOR ELECTRIC \L SYSTEM (35A) 

A - Dual Beam Head Light 
f 

B -O i l  PrasunSmdwr 
C - Front FTO Mapnt  Clutch 
D - Light Harness 
E - AIMnator 
F - Cwlant TampvmraSendn 
G -Main W ~ n i n p  H a r m  
H - Flasher Relay 
I -Indicator Lamp C h d  Relay 
J - Keyswitch 
K - B u n w  
L - Indieator LampCluhr  
M - Horn Button 
N - Fmnt PTO Switch 
0 - LiihtSwitch 
P - B n n v  Cable 
a - Battery 
R -Starter 
S -Parking LampSwitch 
T - F u a  BOX 
U -Regulator 
V -Stan Safety Switch Ion Clutch Pedal) 
W - Hourmmr 
X - F'lOShifl LevsrSafetySwitch 
Y - B m m v  Ground Cab* 
Z - ThrmDmn Plup 
AA - TvrnS.mI & Flashing Warning Lamp 
BB -Cleannos L m p  
CC -Tail Lamp 



CHARGING CIRCUIT 15A 240-10-1 

GENERAL INFORMATION 

See chapter 40, Srction 10 for charging system repair. 

Fig. Shows components of charging circuit. Wiring i s  contained 
i n  main wiring harness. 

A - Battery 
B - s h m r  
C - Key Switch 
D - AIDrnmor 
E -Regulator 
F -Pilot L m p  

ALTERNATOR 

The alternator is composed of stator coil and magnetic flywheel. 
It contains only generating components, and other rectifing com- 
ponents, are composed i n  transistor type regulator. 

REGULATOR 

The transistor regulator is composed of rectifing and regulating 
circuits, combined diodes and transistors. It is not  repairable, 
replace i f  it damaged. 

Keep regulator away from any heat generating equipments 
when rervicingor testing. 



240-102 Charging Circuit 15A 

ALTERNATOR 

A - Pulley Half 
B - Flwh.e( with Mag- 
C - Mwnstr 
D - Stator Coil 
E - Almnumr Bodv 

sME276011J#O4 YM276 and 276D 
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Charging Circuit 15A 240-1 03 

HOW THE SYSTEM WORKS 

0 
Red 

A - Altemalor S,, S, -Thyristor for Rectifing Curnnt Z ,  - Zener Diode for Contmling Sanary Volt.pa 
B - Charging Indicator Lamp D,,  D2 - Diodesfor Rectification (1, - TnnriRw for Detecting Generated Voltaw 

C - Key Switch D,, D, - Diodes for Dstectinp Curnnt Qz - Traruinor for Indicator Lamp Relay 

D -Battery D 5 .  D, - Diader for Protecting from (1, - Trnrinor for Conooling Gate Cunent 

E - ReguIa101 Banary Cabls Countnsonnaion (1. - Tnnrinw for DaeRing Banary Voltape 
F - T O  mmr R,,  R, - R & a r  
G -Load 

The transistor type regulator i s  composed of six diodes, Q, and Q, work for controling charging indicator lam 
one zener diode, w o  thyristors and two resistors. Dl and glowing. 
D2 diodes rectify a single phase alternating current gene- 
rated by alternator (A). Q,, O., and Z ,  control current to S1 and S2, and adjust 

charging current and voltage of battery. 

SME2760171a?M YM276and 2760 
Kinornoto, Printed in Jam0 



240-10-1 Charging Circuit 15A 

PHASE 1 - ALTERNATOR STOPPED 

A - Altrrumr S,, Sz -Thyristor for Rectifing Cunant Z ,  - Zener Diode for Conuoling Battery V o l w  
B - Chasing Indicator Lrnp D,. D, - Diodesfor Rectification (1, - TransirtDr for Dnectiw Generated Val- 
C - Key Switch Dz, D4 - Diodesfor D.tptiwCunont - TramiROr for lndicamr Lamp Relay 
D - Battery Ds,  D6 - Diodesfor ProtaRingfrom (1, - Tranrirtor for Conuoling Gate Current 
E - Ramslator Batiery C.ble C~unmcon(uction 0, - Transisor for D m i w  Banery Voltqs 
F - TO mm. R,,R,-Resbtam 
G - Load 

1. When turning key switch (Cl t o  position 1 (AC), current 2. From the key switch. current also flows through emitter 
from battery (Dl flows through key switch -t Emitter base of transistor (Q31 -+ Resistor (R,l -t Diode (D,I 
base of transistor (0, I + Resistor (R, I -+ Diodes (Dg I and to ground. 
and to ground. 

Base current also flows in transistor (12, but not the 

The base current to transistor (O, I means closed circuit collector current; the alternator is stopped and not 

in Q,. This allows to flow current through collector of generating current. 

0, -' Diode (D,) -+ Charging indicator lamp (Bland to 
ground, and glow the indicator lamp (Bl. 

SME276Oli14304 YM276and 2760 
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Charging Circuit 15A 240-1 0.5 

- PHASE 2 - KEY SWITCH POSITIONS "START" (Generated Voltage: Low) 

A - Altarnamr S,, S, -Thyristor for Rectifinp Curnnt Z,  - Zener Diods for Commliw Battery Voltage 
B - Charsing Indicator Lamp Dz,  D, - Diodesfor Rectification Q> -Transistor for Dmsctiw Generated V o l m  
C -Kay Switch D,, D, - Dioda for Detecting Cunmt 0, - Truuinor for lndiumr Lamp Relay 
D - Battary D,, D. - Diodesfor Protecting from Q, - Trsmistor for Connoliw Gate Current 
E - Regulator Battsry CaMeCountersonmction Q* -Transistor for Dmminp Battav Voltage 
F - T o N m r  R,, R, - R&ws 
G - Load 

When having started engine, alternator start to generate For a short time after the engine starts, the battery 
electricity. terminals have a potential difference less than 14.5 V, the 

Zener diode level. As a result, the transistor Qq is open and 
Current circulates from alternator (A) through Diode (Dl) does not pass current. instead, the current from the 
-+ Transistor (Q,) Emitter + Diode (D4) to alternator. battery flows through the Q, eminer --+ R, -.+ D, t o  

Current also circulated from alternator (A) through oiode the ground. This flow allows Q3 collector current to flow 

(13,) +Transistor ((1, I Emitter + Diode (D,) to alternator. to thegate cathodes of the thyristors SI and S,. 

The current flow of Q, emitter means shorted circuit 
between emitter and base of transistor ((1,). This allows 
indicator lamp to go off. - 
SME2760111%304 YM276and Z76D 
Kinmoro. Printed in Japn 



240-106 Charging Circuit 15A 

PHASE 2 - KEY SWITCH POSITIONS "START" (Generated Voltage: High) 

1867096 

A - Alternator S, , S, - Thyristor for Rmctifinp Curnnt 2,  - Zem Diode for Controlim Battery Voltage 
B - Chamiw Indicator Lamp D, , D, - Diodes for Rectification (1, -Transistor for Detecting Gensnced Voltage 
C - Kay Swikh 0,. D, - Diodes for Detectinp Current (1, -Transistor for lndioaor Lamp Relay 
D - Battery 0,. D6 - Diodes for Protectinp from 0, - Tnnrktor for Contmlim Gete Cunnt  
E - R.gulator BMlBry Cable Countsrranrnction (1, -Transistor for Detecting Battery Voltage 
F - TO mRer R, . R, - R&on 
G - Load 

Above a certain engine speed, the voltage generated by the Current also flow from alternator through diode (D, J 
alternator exceeds the battery's terminal voltage. The + Banery (DJ -* Anode cathode of thyristor (SZJ to 
thyristors S, and S2 close to allow current t o  f low across alternator. 

them. In this case, the alternator current flows through 
diode D,, the battery D, the thyristor S,. and back t o  the After S ,  and S, and closed (connectedl, the collector 

alternator. current of 0, and t h e  base current of Qg flow from not 
battery but alternator. 

SME2760111~0d YM276 and 2760 
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Charging Circuit 15A 240-107 

- PHASE 3 - KEY SWITCH POSITIONS "ON" (Banery Voltage Low) 

A -Alternator S,, S, -Thyristor for Rectifim Curnnt 2 ,  - Zewr Diode for Conholing Battery Voltage 
B - Charping lndirrtor Lamp D,, D, - Diodesfor Rectification Q, - Tramistor for Detecting Gemrated Voltage 
C - Ksy Switch D,, D. - Diodesfor Dstacting Current (1, - Tmruinor for Indicator Lamp Relay 
D - Ban- 0,. D6 - Diodesfor Protecting from 0, - Tramistor for Controlin. Gate Cunnt 
E - R.pulamr Battory Cable Countaconmtion Q, - Trarirtor for Detecting Emery Voltage 
F - T O  N m r  R,, R, - R.rirtorr 
G - L o d  

During the battery terminal voltage is lower than the Current from alternator frows as follows. 
Zener diode level (14 to 15 volts), the banery is charged 
as shown in Fig. Alternator -t Dl + Battery + S, + 

or 
Alternator -t D, + Battery + S, 

SMFZ7601114304 YM276and Z76D 
Kinomoro, Printed in Japan 



240-1 0 8  Charging Circuit 15A 

PHASE 3 - KEY SWITCH POSITIONS "ON" (Battery Voltage High) 

A - Altarnamr S,. S, -Thyristor for Rktifin. Current Z ,  - Zener Diode for Convoliw Emery Voltage 
B - Cblg iw Indicator Lamp D, ,D, - D i d s f o r  RKtifiufion 0,  - Truuistor for Dancting Generated Voltage 
C - K.y Switch D, . D, - Diodesfor Dmctino Currmt 0, -TranrLtor for Indicator Lamp Relay 
D - Battery D, . D, - Diode for Promctiq from 0, - Tr.rainorfor Cnmoliw Gats Cumnt 
E - R w l r t a  Battery C M e  Counmrconmction 0, -Transinor for Dmecting Bmary Voltage 
F - T o m *  R,  . R, - Resiston 
G - L o d  

If battery voltage becomes higher than the Zener diode Current flows as follows: 
level (14 t o  15 volts), the banery is not charged. Battery + Eminer of transistor (0, ) 

t Diode (D,) + Zener Diode (2,) + 

As Q, is open condition because of no current on its base, 
S, and S, keep their open conditions. At this time, 0, i s  
still open and the lamp ( 0 )  doer not glow. 

SMEZ760(118104 YMZ76 and 276D 
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Charging Circuit 15A 240-10-9 

PHASE 4 -WHEN BATTERY REMOVED (In ashorttime) 

A -Alternator S,, S, - Thyrinor for Rectifing Cumnt  Z ,  - Zener Diode for Controling Banary Voltage 

B - Chaminp Indicator Lamp D, . D, - Diodes for Rectification (I, - Transistor f o r  Damning Generated VolUpe 

C -Key Switch D, , D 4  - Diodes for Detecting Current (I, -Transistor for lndicaor Lamp Relay 

D - Batten/ D, . D, - D i d s f o r  Protecting from (1, -Transistor for Controling G a s  Curant 

E -Regulator Battery Cable Counmrconnection (I* -Tranristor for  D m c t i n g  Banary V o l t w  

F - T O  mrtsr R )  , R 2  - R ~ l i n o r s  
G - Lox( 

Thyristor has a character that it keeps closed circuit until A t  this time. 0, i s  open condition and the lamp keeps off. 

the current flow becomes zero. 
When removed battery, the voltage of load becomes higher 

Current flows as shown in the figure. than 14 - 15 volts. 

Alternator + D, + Load -r S2 
Therefore. Q3 is open and the current t o  S2 gate is  cut. 



24010-10 Charging Circuit 15A 

f i  PHASE 4 -WHEN BATTERY REMOVED (Later) 

A - Alter~tOr S,, S, -Th~rbmr for Rectifiw Cumnt 2,  - Zemr Diode for Controling Battery Voltage 
B - Charping lndiumr Lamp D,. D, - Dioder for Rectifiation (1, - Trsnsirtor for Dotwing Generated Voltqe 
C - Kay Switch D,, D, - Diodesfor DstactinpCunent (1, -Transistor for Indicator Lamp Relay 

D-EmtW D,, D6 - Diodesfor Promcting from (1, - Transbtor for Conmliq Gate Cunnt 
E - Rwulator Bamry Cablo Counterconnactiom (1, -Transistor for Detecting Battay V o l ~ g s  
F - TO starter R,, R, - Rerinwr 
G - Laad 

When S, and S, are opened, voltage to the load does not Base current flows only in transistor ((1, ). 
increase and current flows as shown in Fig. 

Therefore, this regulator does not allow to damage load 
Current flows as follows (electrical equipements) even it the battery i s  removed 
Alternator -* D, -t Q, -; D, during charging. 
t 



Charaina Circuit 15A 

PRECAUTIONS 

,--. CAUTION: When working on charging circuit, ob- 

A serve the following rules for your safety and preven- 
tion of damage to tractor: 

Safety 

1. Keep a l l  sparks and flames away from battery. Gas 
from banery electrolyte i s  highly flammable. Also 
avoid spilling electrolyte on yourself or on anything 
which could be damaged by the sulphuric acid. 

2. Avoid sparks when connecting booster battery or 
battery chargers. When possible, make las t  connec- 
tion at a point away from banery. Battery charger 
shwld be turned off before connecting or disconnect- 
ing. 

3. When connecting battery, always connect ground 
cable last. Disconnect ground cable first. 

4. When possible, disconnect battery ground cable 
before working on electrical system. 

PREVENTION OF DAMAGE 

1. Before connecting banery cables, be sure that battery 
and alternator connections are correct. Reverse po- 
larity can cause permanent damage. - 

2. When connecting a booster battery, connect positive 
( + I  terminal of booster battery to positive terminal of 
tractor battery. Then connect negative (-1 terminal 
of booster battery to tractor frame. Reverse polarity 
can cause permanent damage. 

3. Never run engine with alternator or banery cables 
disconnected; doing so might damage alternator. 

4. Never short across or grwnd alternator terminals 
unless specifically recommended. Be careful to pre- 
vent grounding alternator wires when disconnected. 

5. Never attempt to polarize an alternator. 

DIAGNOSIS AND TESTS 

Before testing alternator itself, see if problem is somewhere 
else. . Check for loose or worn alternator belt. 

. Check for excessive loads, such as add-on lighting. 
which might exceed alternator capacity. . Ask how tractor is used. Problem might be frequent 
starting, with too little running t o  recharge battery. . Test battery as instructed in Section 05. 

Check for a slow drain on battery. Wiih all switches 
off, dirconnect banery ground cable and connect a 
sensitive ammeter between cable and banery post. If 
current exceeds 100 milliamps, see where it is  going. 
Unplug connectors until you locate the circuit, then 
try t o  find the problem. . Check entire charging circuit for a poor connection. 
Problem could be at battery, starter, key switch, 
regulator or alternator. 

SME2760111a)M YM276and 2760 
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240-10-12 Charging Circuit 15A 

DIAGNOSIS AND TESTS 
(Continued) ,---. 

TEST BATTERY CONNECTIONS 

With engine stopped and key switch off. use D-19001TT V-52-A 
meter t o  check for battery voltage at alternator. 

1. Set selector svYitch to "30 VOLTS" . 
2. Connect COM I-) probe to ground. Be sure it makes good 

electrical contact. 

3. Connect V-52-A I+) probe t o  "8" terminal on starter and read 
voltage. It should be 12.4 to 12.8 volts if battery is fully 

charged. 

4. I f  reading is low, check for defective battery or poor connec- 
tions a t  battery, starter or alternator. 

CHECK ALTERNATOR OUTPUT 

1. Disconnect alternator wiring harness and connect an AC Volt 
meter to the two terminals of the connector. 

2. Run engine at fast idle. Open circuit voltages should be at 
least 30 volts AC. If voltage i s  low, magnets may have become 
weak. requiring replacement of flywheel. 

v Perform t h i s  test quickly to prevent possible damage to 
alternator. 

SME276011/63Od YMZ76 and 276'7 
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Charging Circuit 15A 240-10-13 

CHECK REGULATOR 

The voltage regulator is mounted on a heat insulat~ng plate. For 

access, open the hood. 

The following checks will not guarantee that regulator i s  working 
properly, but a bad reading will guarantee that it is  not. 

Disconnect the regulator from the main wiring harness. 

Use a Circuit Tester to check the electrical continuity between a l l  
possible pairs of terminals. ISeeTable below) I f  the continuity for 
even one pair is not as indicated, install a new regulator. 

NOTE: Correct readings for all possible pairs does not necessarily 
guarantee that the regulator is  functioning properly. Other defects 
may dictate replacement. 

Tamiml A -Blue 
Terminal B - Blwk 
Terminal C -Blue 
Tarmind D - G r r n  
Tnminal E - Yellow 
Terminal F -Red 

C-. 
;,:>5 :e>, 

Continuicy Checks 

Colors of lead 

CON. - Continuity 
DIS. - Oircontinuiiv 

SME276017J83M YM276 and 2760 
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Charging Circuit 15A 
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CHARGING CIRCUIT 35A 240-1 1-1 

GENERAL INFORMATION 

h See chapter 40, Section 10 for charging system repair. 

L.H. figure shows components o f  charging circuits. 
contained in main harness. 

A - Bamry 
B - StMsr  
C - Key Switch 
D -Alternator 
E - Repulmor 
F - Pilot Lamp 

Wiring is 

ALTERNATOR 

The alternator (also called an AC generator) i s  composed o f  stator 
coil and magnetic rotor and rectifier. An alternator provides a 
better output at lower engine speeds and, in the heavier models, 
provides a very high output at  cruising speeds. 

REGULATOR 

The regulator is composed o f  charging regulator and voltage 
regulator parts, having double set of contact points and magnetic 
coils. 

Keep regulator away f rom any heat generating equipment 
when servicing or testing. 



240.1 1-2 Charging Circuit 35A 

A - Front Corer 
B -Spacer 
C - Pulley 
D - Fan 
E - Front Bearing 
F -Bearing Retainel 
G -Stator Coils 
H - Rotor Assembly 
I -Stator Housing 
J -Brushes 
K - Rectifier 
L - Rear Bearing 
M - "A'' Terminal 
N - Rear Cover 

SME2760111-83M YM276 and 2760 
Kmomoto. Prrnredin Japsn 



Charging Circuit 35A 240-1 1-3 

HOW THE SYSTEM WORKS 

SCHECMATIC OF CIRCUIT 

In an alternator, unlike a DC generator, the magnetic field (8)  
rotates and the windings (A) are stationary. 

The magnetic field is externally excited, meaning it requires an 
external current source. The rotor consists of two interlocking 
soft iron sections and a wire coil wrapped around an iron core. 
When current is passed through the wire coil, the rotor becomes 
an electromagnet. 

The rotating magnetic field induces alternating current in the 
stator windings. This is  convened t o  direct current by six diodes 
(CI in the rectifier bridge. 

A - Stsmr Coil 
B - Rotor Coil 
C - Diodes 
D - Rarinor R1 
E - Chargecontacts 
F - Regulator Contactr 
G - Charge Indicator Light 
H - Key Switch 
I -Battery 
J - A l t a r ~ t o r  
K -Regulator 



240-1 1-4 Charging Circuit 35A 

PHASE 1 -ALTERNATOR STOPPED 
(ALSO EXTREMELY LOW SPEED) 

Alternator Stopped: 

1. Current flows from battery through key switch t o  "IC" terminal 
on regulator. and through charge indicator light t o  "L" termi- 
nal. 

2. From there, current flows through resister R1 to contacts P3 
and P4. Current from "L" terminal flows to contacts PO and 
P1. 

3. This allows current to flow through rotor coil, enabling alter- 
nator to generate electricity. 

A - Stnor Coil 
B - Rotor Coil 
C - Diodes 
D -  RsriRs,Rl 
E - Charge Contacts 
F - Regulator Contacts 
G -Charge Indicator Light 
H -Kay Switch 
I - 8 a n e r y  
J - Alternator 
K - Rmuhtor 

SME27601118)04 Yhf276 and 2 7 6 ~  
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Charging Circuit 35A 240-1 1-5 

PHASE 2 - LOW SPEED OPERATION 

Generating Electricity: 

1 rotor turns. 3-phase alternating current i s  generated in 
Stator coil and is rectified t o  direct current b y  the six diodes. 

2. When generated voltage becomes higher than battery voltage, 
current flows through alternator "A" terminal t o  battery, 
charging the battery. 

3. A t  the same time, voltage at "N" terminal flows throogh charge 
relay coil, bringing contacts P I  and P2 together. The charge 
indicator l ight goes out. 

A -Stator Coil 
B -Rotor Coil 
C -Diodes 
D - Rarkter R 1 
E - Charge Contack 
F - Re#uIamr Contace 
G - Charge Indicator Light 
H - Key Switch 
I -Batfary 
J -Alternator 
K - Regulator 



240-1 1-6 Charging Cirwits 35A 

PHASE 3 - MEDIUM SPEED OPERATION 
- 

Controlling Voltage at Medium Speed 

1. Ar engine speed increases, voltage at " N  terminal through, 
energizing coil. 

2. Contact P4 pans from P3 and stays between P3 and P5. 

3. Current to rotor flows through resister R1, causing alternator 
to  decrease generating electricity. 

A -Stator Coil 
B - Rotor Coil 
C -Diodes 
0 - Resister R1 
E - Charge contacts 
F - Regulator ConmcS 
G - C h a w  Indicator Light 
H - Keyswitch 
I - Batmry 
J - AltBrMtor 
K - Regulstor 

SME2760171-33W 
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Charging Circuit 35A 240-1 1-7 

- PHASE 4 - HIGH SPEED OPERATION 

Shut-Off 

1. As engine speed increases, more voltage at "N" terminal through 
voltage coil increases. energizing coil. 

2. Contacts P4 and P5 come together, forcing rotor current t o  
ground through "E" terminal. 

3. Current t o  rotor is shut off and alternator stops generating 
electricity. 

4. Phses 3 and 4 are repeated many times per second t o  maintain 
voltage at proper level. 

A - Stamr Coil 
0 - Rotor Coil 
C - DiDdsr 
D - Radrmr R1 
E - Charge Contaea 
F - RegulatorContssh 
G -Charge Indicator Light 
H --Key Switch 
I - Banary 
J - AltwMtor 
K -Regulator 



240-1 1 8  Charging Circuit 35A 

PRECAUTIONS 

CAUTION: When working on charging circuit, observe the A following rules for your safety and prevention of damage 
t o  tractor: 

SAFETY 

1. Keep all sparks and flames away from battery. Gas from 
battery electrolyte is highly flammable. Also avoid spilling 
electrolyte on yourself or on anything which could be damaged 
by the sulphuric acid. 

2. Avoid sparks when wnnecting booster battery or battery 
chargers. When possible, make last connection a t  a point 
away from battery. Battery charger should be turned off 
before connecting or disconnecting. 

3. When connecting battery, always connect ground cable last. 
Disconnect ground cable first. 

4. Disconnect battery ground cable before working on electrical 
system. 

PREVENTION OF DAMAGE 

1. Before connecting battery cables, be sure t h a t  battery and 
alternator connections are correct. Reverse polarity can cause 
permanent damage. 

2. When wnnecting a booster battery, connect positive (+) termi- 
nal of booster battery to positive terminal of tractor battery. 
Then connect negative (-) terminal of booster battery to 
tractor frame. Reverse polarity can cause permanent damage. 

3. Never run engine with alternator or battery cables disconnected; 
doing so might damage alternator. 

4. Never short across or ground alternator terminals unless specifi- 
cally recommended. Be careful t o  prevent grounding alternator 
wires when disconnected. 

5. Never attempt t o  polarize an alternator. 

SME2760111a?M VM276snd 276D 
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Charging Circuit 35A 240-1 1-9 

DIAGNOSIS AND TESTS 

Before testing alternator itself, see i f  problem is somewhere else. 

1. Check for loose or worn alternator belt. 

2. Check for excessive loads, such as add-on lighting, which might 
exceed alternator capacity. 

3. Ask how tractor i s  used. Problem might be frequent starting, 
with too little running t o  recharge battery. 

4. Test battery as instructed in Section 05. 

5. Check for a slow drain on battery. With all switches off, dis- 
connect battery ground cable and connect a sensitive ammeter 
between cable and battery post. If current exceeds 100 
milliamps, see where it is going. Unplug connectors until you 
locate the circuit, then t r y  to find the problem. 

6. Check entire charging circuit for a poor connection. Problem 
could be at battery, starter, key switch, regulator or alternator. 

SMEZ76011J-S304 YM276 and 2760 
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240-1 1-1 0 Charging Circuit 35A 

BATTERY CONNECTIONS TEST 

With engine stopped and key switch off, use Volt-Ohm-Amp 
meter to check for battery voltage at alternator. 

1. Set selector switch t o  "30 VOLTS". 

2. Connect COM (-1 probe to ground. Be sure it makes good 
electrical contact. 

3. Connect V -a -A  (+I probe to "A" terminal on alternator and 
read voltage. It should be 12.4 to 12.8 volts if battery is fully 
charged. 

4. I f  reading is low, check for defective battery or poor connec. 
tions at battery, starter or alternator. 

A - I+) Probe 
B - I-)  Probe 
C - "r Terminal 
D - " N .  "F" Connector 
E - "E" Terminal 

VOLTAGE CHECK TO ROTOR 

1. Disconnect connector from back o f  alternator. 

2. Connect COM (-1 probe t o  "E" terminal and connect V-a-A 
(+) probe t o  "F" terminal. 

3. Set selector switch t o  "30 VOLTS". 

4. Turn key switch on. Do not start engine. Observe voltmeter. 

A - I+) Probe 
B - I-) Pmbe 
C - ''r Terminal 
D - " N ,  "F" connactor 
E - "E" Terminal 

I f  reading is at least 12 volts, check alternator output. 

I f  reading is D or less than 12 volts, check wiring from battery to 
regulator and from "F" terminal to regulator for continuity and 
poor connections. It wiring i s  OK, regulator i s  defective and 
must be replaced. See page 40-10-12. A 

SME2760171-8304 YMZ76 and 27SD 
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REGULATED VOLTAGE CHECK 

Checking Regulated Voltage 

1. Set selector switch to "30 VOLTS'. Connect COM (-) probe 
t o  a suitable ground. Connect V-a-A (+) probe t o  " A  terminal 
on alternator. (Same connections as for testing battery connec- 
tions.) 

2. Start engine and run it several minutes at 1500 rpm to charge 
batterv. Meter should read 13 to 15 volts. 

A - I + )  Probe D - " N .  "F Connector 
8 -I-) Probe E - "E". Terminal 
C -"A" T s r m i ~ I  

3. With engine running, touch other end of jumper wire to "A" 
terminal, and observe voltage as at left. If voltage rises to 13 
to 15 volts, voltage regulator i s  defective and must be replaced. 
If not, alternator is defective. See Section 10 of Chapter 40 
for repair instruction. 

Perform this test quickly to prevent possible damage to 
alternator. - 

Bypassing Voltage Regulator 

1. Disconnect connector from "N" and "F" terminals, 

2. Attach a jumper wire to "F" terminal, making sure it does 
not touch alternator case. An easy method t o  use a jumper 
wire with a female blade connector on one end. 

A -I+) Probe D - " N .  "F" Connectot 
B -I-) Probe E - "E" Jumpr wire 

C -"A" Tsrminal 

If voltage i s  higher than 15 volts, voltage regulator i s  defective 
and must be replaced. 

If voltage i s  lower than 13 volts, charge battery and repeat test. 
I f  voltage stays low, whether alternator or voltage regulator i s  
defective. Bypaa voltage regulator as follows t o  test alternator. 
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240-1 1-12 Charging Circuit 35A 

ALTERNATOR OUTPUT CHECK /--, 

1. Disconnect large wire from " A  terminal, and connect an 
ammeter capable of measuring at least 30 amps in  series as 
shown above. 

2. Attach a jumper wire t o  "F" terminal. 

3. With engine running a t  2600 rpm, touch other end of jumper 
wire t o  'A'. terminal, and observe output on meter. 

Perform this test quickly t o  prevent possible damage to 
alternator. 

I f  output i s  less than 35 amps, alternator is defective. Refer to 
Section 10 of Chapter for repair instructions. 

I f  alternator produces at least 35 amps in this test but does not 
work properly in normal operation, voltage regulator is probably 
defective. 
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Charging Circuit 35A 240-11-13 

REGULATOR CHECK 

Voltage regulator i s  in compartment below instrument panel. 

The following checks will not guarantee that voltage regulator i s  
working properly, but a bad reading will guarantee that it i s  not. 

1. Disconnect voltage regulator from main wiring harness. Fig. 
1 shows identification of terminals in connector. 

2. Use Volt-Ohm-Amp Meter to check for continuity between 
the following terminals. 

Wire Colors: 
Terminal "N" -White 
Tsrmirula'A -White with red snipe 
Terminal "Y - Yellow 
T e r m i d  "E" - Blac* 
Terminal "F" -White with black stripe 
Terminal "IG" - Blue 
(Some wire colors change at connestor.) 

CONTINUITY CHECKS 

Terminal "E" toground . . . . . . . . . . . . . . . . . . . . .  continuity 
Terminal "L" to  Terminal "E" . . . . . . . . . . . . . . . .  continuity 
Terminal "IC" to Terminal "F" . . . . . . . . . . . . . . . .  continuity 
Terminal "N" to Terminal "E" . . . . . . . . . . . .  20 ohms approx. 

I f  mntinuity does not check as indicated, or if a defective voltage 
regulator is indicated by the previous tests, install a new one. 
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240-1 1-14 Charging Circuit 35A 

SME2760171a?M YM276and 2760 
Kinomoro. Prinred in Japan 



STARTING CIRCUIT 240-1 5-1 

GENERAL INFORMATION 

n See Chapter 40, Section 15 for starting circuit repair. 

Never operate rtarting motor longer than 20 seconds. Allow 
at least two minutes for cooling and battery recovery before 
operating again. Overheating. caused by excessive opration, 
will seriously damage starting motor. 

HOW THE SYSTEM WORKS 

Fig. shows components of the starting circuit. Wiring is  contain- 
ed in the main wiring harness. 

Current flows from battery (A), by way of starter t o  "0" terminal 
af key switch (J). 

When key switch is  in "START" position and starter override 
switch is closed (clutch pedal depressed), current flows to switch 
terminal of starter solenoid, engaging starter. 

Current at switch terminal flows through both pull-in winding (C), 
and hold -in winding (D) t o  ground. 

Current through windings engages solenoid plunger (E) which 
C pushes pinion gear into mesh with ring gear and closes main 

contacts IF). This permits banery current t o  flow to field coils (G) 
and through brushes (H) t o  armature (1). 

The armature begins t o  rotate at high speed. Gear train reduces 
output speed by one third. A t  this time, plunger i s  held in by force 
of hold-in coil only since pull-in coil has been shortzircuited. 

When engine starts, overrunning clutch spins freely on shaft. This 
prevents overspeeding of armature by flywheel. 

When key wi tch is released, current t o  hold-in coil is shut off. Re- 
turn spring forces plunger back to original position, opening main 
contacts and shutting off current t o  field and armature coils. 

A - Battery 
B - =Me from Banary 
C - PulCi Winding 
D - Holdin Winding 
E - solema Plunger 
F - Main Cantacts 
G - Field Windinpr 
H - Commum~r Brushes 
I -Armnun 
J - Kw Switch 
K - RrmrnSpriw 
L - S h i i  L-r 
M - Ommnning Cluch 
N - PinionGsar 
0 - RiwGur 



24015-2 Starting Circuit 

DIAGNOSIS AND TESTS 

1. Diagnose the problem as thoroughly as possible before beginn- - 
ing disassembly. 

2. Disassemble only as far as necessary to correct problem. 

DIAGNOSING MALFUNCTIONS 

Any starting motor malfunciton will almost certainly result in one 
of the following four situations. 

A -When key switch i s  turned to start-position, nothing happens. 
Solenoid does not click. 

B -Solenoid clicks. but starting motor does not operate. 

C -Starting motor runs, but does not crank engine. 

D - Starting motor cranks engine slowly or erratically. 

Determine which of the four situations applies, and diagnose 
problem as instructed for those symptoms. 

Use jumper cable t o  test starter. Refer to the figure for each 
mlenoid terminals. .- 

CAUTION: Be positive that transmission is  in neutral A before wins jumper wire to starter. Unless you want engine 
to start, place throttle lever in  "STOP" position. 

0 - Batmry Terminal 
S - Suitch Tsrmind 
M- Motor Terminal 
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Starting Circuit 240-15-3 

DIAGNOSING MALFUNCTIONS (Continued) 

PROBLEM POSSIBLE CAUSE REMEDY 

When Key Switch is Turned 
to Start Position, Nothing Happens. 
Solenoid Does Not Click . Lwse connections between Clean and tighten. 

starter, battery and key switch. 

Faulty starter switch. . Pinion gear seizes on shah. . Faulty solenoid plunger or 
shortcircuit of windings. 

Replace. 

Replace. 

Replace. 

1. Connect a iumper wire t o  positive terminal of battery. Briefly touch 
jumper wire to switch terminal (S), of solenoid. I f  starter operates, 

problem is  in  wiring or switches. Refer t o  circuit tests on page 5. 

2. If starter does nothing when iumper wire i s  touched t o  switch termi- 
nal, test batteries as instructed on page 1 of Section 05. Make sure 
all banery cable connections are clean and tight. 

3. I f  batteries and connections are good, test solenoid as instructed in 
Section 15 of Chapter 40. 

Solenoid Clicks, but 
Starting Motor Does Not Operate Loose connections at battery 

or solenoid switch (terminals "B" 
and "M") . Faulty pinion gear or ring gear. 

Worn brushes, weaken brush springs 
or dirty commutator. 

. Faulty field coil. . Faulty or damaged main contacts 
in  solenoid. 

Tighten and 
Replace Battery 
Cable as necessary. 

Replace. 

Replace brushes or 
spring. Clean commu. 
tator. 

Replace windings. 

Replace. 

1. Make sure all battery cable connections are clean and tight. Low voltage 
caused by a poor connection is  a common problem. 

2. Test batteries as instructed on page 1 o f  Section 05. Recharge or replace 
batteries i f  necessary. 

3. I f  solenoid chatters and low voltage i s  not the cause, an open circuit 
in  hold-in winding is  indicated. Replace solenoid. 

4. If solenoid appears to work properly, problem is  inside starting motor. 
Remove and check starting motor as instructed in  Section 15 of Chapter 
40. 
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240-15-4 Starting Circuit 

DIAGNOSIS AND TEST (Continued) 

DIAGNOSING MALFUNCTIONS (Continued) 

PROBLEM POSSIBLE CAUSE REMEDY 

Starting Motor Runs, But 
Does Not Crank Engine Faulty overrunning clutch. Repbace. . Broken armature shaft or Replace. 

pinion gear. 

Problem would appear to be a defective owerwnning clutch drive, broken armature 
shaft or broken gears in gear train. 

Whatever me case, starting motor must be removed and checked as instruct- 
ed in Section 15 of Chapter 40. 

Starting Motor Cranks Engine 
Slowly or Erratically . Loose battery cable connections. Tighten. . Low volltage in battery. Charge battery. 

Inside problem in starter. Repair or replace as necessary. 

a) Brushes. 

b) Windings are short circuited 
or open circuited. 

C) Pole shoes are dragging on 
armature. 

Ring gear is deffective or binding. Repair. 

1. Make sure all battery cable connections are clean and tight. Low voltage caused 
by a poor connection is a common problem. 

2. Test batteries as instructed on page 1. Section 05. Recharge or replace batteries 
if necessary. 

3. I f  low voltage i s  not at fault, problem is inside starter. Brush assembly could 
be defective. Field windings or armature windings could be short circuited or 
open circuited. Bushings, pinion, or flywheel ring gear could be defective and 
binding. Pole shoes could be dragging on armature. 

Remove and check starting motor as instructed in Chapter 40. Section 15. 



Startina Circuit 240-1 5-5 

n CIRCUIT TESTS 

The figure (right) shows components of starting system. I f  no 

current reaches switch terminal of solenoid when key switch is  in 
start position, fault could be in any component or connection. 

Make simplest checks first. 

1. If any electrical equipment works, circuit is good from batteries 
to key switch. If not, check batteries, battery cable con- 
nections, and starter connections. 

2. Turn key switch "ON". If lights work, key switch is probably 
not defective. Remove and test switch only if problem cannot 
be found elsewhere. 

A CAUTION: Be positive that transmission i s  in neutral before 
urlng jumper wire. Unless you want engine to start. p lxe 
throttle lever in "STOP' position. 

A - Banay E - Rear PTO 
B - Starting Motor Start Safety Switch 
C - Clutch Pedal F - K y  Switch 

Start Safely Switch 
D - Front PTO 

Start Safely Switch 

n 

3. Connect a jumper wire to battery terminal on starting motor. 
Briefly touch jumper wire to switch terminal. Starting motor 
should engage. If it does not, problem is in solenoid or starting 
motor. 

4. Test start safety switch on clutch pedal with a test light or 
ohmmeter. The switch should close only when the clutch pedal 
i s  depressed. 

5. Repeat for the start safety switch on the rear PTO shift lever. 

CAUTION: DO NOT attempt to start tractor by depressing 
Adu,h pedal by hand while standing on ground, out of operators 

station. 
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240156 Starting Circuit 

n 
CIRCUIT TESTS (Continued) 

6. If necessary to remove and check key switch, test for continuify 
between the following terminals. 

. . . . . . . . . . . . . . . .  Thermostart position B to R1.B to RZ.  

. . . . . . . . . . . . . . . .  B t o  BR 

. . . . . . . . . . . . . . . . . . . . . .  On position B to BR 

. . . . . . . . . . . . . . . . . . . . .  Start position B to BR, B to C 



LIGHTING AND ACCESSORY CIRCUITS 240-20-1 

GENERAL INFORMATION - See Chapter 40. Section 20 for lighting and accessory circuit 
repair. 

Refer to Figs. (section 05 page 5 and 6)  for lighting and accessory 
circuit wiring diagrams and component locations. 

FUSES 

All lighting circuits are protected by fuses located on lefthand 
control console support. If all lights on one circuit fail at the same 
time, a fuse may have blown. 

DO NOT anempt to correct lighting arcuit problems by 
inltalling a larger fuse, as it may cause additional damage 
to the circuit. 

If a fuse blows, turn off the circuit. Remove fuse block cover and 
pull out blown fuse. Install new fuse of equal amp capacity. 

A - Indicator Clunor 
B - FlzshingNYarning Lights 
C - Horn and Front PTO 
D - Headlightr m d  Work Light 

Turn circuit on. If fuse blows again, check carefully for a short 

or ground in wiring. 

HEADLIGHTS 
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240-20-2 Lighting and Accessory Circuits 

FLASHING WARNING-TURN SIGNAL LIGHTS 

The flashing warning-turn signal light is mounted on each fender. 
These lights work as both flashing warning and turn signal lights. 

To flash the lights as warning light. pull the light switch. 

To flash one of each light as turn signal, turn the switch at the 
both pushed and pulled positions. If turned clockwise, right 
hand light flashes. I f  turned counterclockwise, left hand light 
flashes. 

If the flashing warning-turn signal lights do not work mrrectly, 
inspect and test flasher relay and switch as instr~icted on page 
240-20-3. 

FLASHING WARNING AND TURN SIGNAL 
SWITCH TESTING 

1. Remove access panel from panel box. Disconnect connector 
(B), from main wiring. 

2. Use an ohmmeter to check for continuity. The following 
chart gives continuity checks for the switch. 

The switch can be pulled to switch on for flashing warning 
lights, and be turned to flash the one of warning light and 
to keep glowing for another. 

A - Flashing Warninp-Turn B -Connector From Switch 
Shnalrwitch 

Terminal l - GreenlYellow IT0 left light) 
Terminal 2 - GrwnlBla& (To right light) 
Tsrmiml3  - Grrsn1R.d IPowsr in from relay) 
Terminal 4 -Green (Power in from a "hot" circuit) 
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Lighting and Accessory Circuits 240-20-3 

(A) Pushed Position 

SWITCH POSITION 

Neutral N 

Right R 

Left L . 

(B) Pulled Position 

SWITCH POSITION 

Neutral N . . . .  
Right R . . . . .  

A -Right Turn FlahinpPorition 
s -Neutral Position 
C -Left Turn Flashing Position 

TERMINAL IN CONTINUITY 

. . . . . . . . . . . .  1 and 2 

. . . . . . . . . . . .  1 and3 

. . . . . . . . . . . .  2 a n d 3  

TERMINAL I N  CONTINUITY 

. . . . . . . . . . . . . . .  1.2 and 3 

. . . . . . . . . . . . . . .  l a n d 3  

2 and 4 

. . . . . . . . . . . . . . .  2 a n d 4  

2 and 3 

FLASHER TESTING 

To test flasher on tractors without turn signals: 

1. Remove acces panel below instrument panel. 

2. Disconnect wires B and C from flasher relay. 

3. Pull boot back on wire B and C. 

4. Touch the two exposed terminals together. With key switch 
"ON" and flashing warning-turn signal light switch is pulled 
position, the lamps should glow steadily. 

5. If flashing warning-turn signal lamps do not glow, check for 
loose connections. blown fuse or defective bulbs. 

A - Flasher C - Toswitch IGreenlRedl 
- "Hot" (GreenlBlaekl 
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240-204 Lighting and Accessory Circuits 

LIGHT SWITCH 

1. Remove set screw and knob from shaft. Remove access panel 
below instrument panel. 

2. Disconnect wiring from switch at connector. 

3. Remove nut holding switch to panel. Remove switch 

Light switch should have continuity between connector terminals 
listed below. 

SWITCH POSITION CONTINUITY BETWEEN 
CONNECTOR TERMINAL B 

OFF . . . . . . . . . . . . . . . . . . . . . .  NONE 

1st Pulled Position . . . . . . . . . . . . . . S m d  H 

2nd Pulled Poetion . . . . . . . . . . . . . H 

B - To key Switch 

S - To High Beam Headlights and Work Light 

H - T o  Low Beam Headlight 
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Lighting and Accessory Circuits 240-20-5 

INDICATOR AND 
INSTRUMENT LIGHTS - lNDlCATOR LAMPS 

The "TEMP" light (A), glows when engine coolant temperature 
exceeds 1 1 0 ' ~  (230'~). 

The "CHG" light iB1 glows when alternator output is insufficient. 

The "OIL" light (C1 glows when engine oil pressure drops below 
14.2 psi (1.0 kg/cm2 1. 

All three lights should be off when engine i s  running. If any light 
comes on, stop engine immediately and correct problem. 

A - Ternmrature 
B -Charge 
C - Oil 

Diagnosing Indicator Lamps 

The "CHG" and "OIL" lights should glow when key switch is  

"ON" with engine not running. I f  they don't glow, check for 
a blown fuse. I f  fuse i s  OK, check continuity of hot wire between 
fuse holder and 6-pin connector terminal (A). Repair as necessary. 

A - Nor used D - To"0lL"Send.r 
B -TO Regulator E - Hot  Laad 
C -TO Ground F - To "TEMP"Ssnder 

Temperature Light Tests 

1. Disconnect wire from oil pressure sender. 

2. With key switch "ON", touch wire to a good ground. I f  "OIL" 
light glows, sender is defective and must be replaced. 

3. I f  light does not glow, check continuity of wire between sender 
and 4-pin connector terminal (D) with an ohmmeter or test 
light. Repair as necessary. 

4. I f  light s t i l l  does not glow, replace bulb and repeat step 2. 
See BULB REPLACEMENT. 
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240.20-6 Lighting and Accessory Circuits 

Charge Light Tests 

1. I f  fuse is OK, open hood and unplug connector between voltage 
regulator and main harness. 

2. Connect a jumper t o  charge light wire at main harness connector 
(yellow and green wire). 

3. With key w i t ch  "ON". touch jumper t o  a good ground. If 

"CHG" light glows, regulator is defective and must be replaced. 

4. I f  light does not glow, check continuity o f  yellow and green 
wire between regulator connector and charge light socket. 
Repair as necessary and repeat step 3. 

5. I f  light still does not glow, check bulb and replace as necessary. 
See Bulb Replacement. Repeat step 3. 

Oil Light Tests 

1. Disconnect wire from temperature sender. 

2. With key switch "ON", touch wire to a good ground. I f  
"TEMP" light glows. sender is defective and must be replaced. 

3. I f  light does not glow, check continuity of wire between sender 
and oil light socket with an ohmmeter or test light. Repair as 
necessary. 

4. I f  light still does not glow, replace bulb and repeat step 2. 
See Bulb Re~lacement. 

Indicator Lights On With Engine Running 

I f  any light comes on while engine is  running, stop engine im- 
mediately and correct problem. 

I f  "OIL" light comes on, check wiring for shorts. If wiring is OK, 
install a known-good oil pressure sender and start engine. If light 
comes on momentarily and then goes out, original sender i s  

defective. 

I f  light stays on, check oil pressure. Refer t o  Chapter 20, Section 

10. 

I f  "TEMP" light comes on, check wiring for shorts. I f  wiring is  
OK, install a known-good temperature sender and start engine. 
I f  light does not come on, original sender i s  defective. 

I f  light comes on, check cooling system. Refer t o  Chapter 20, 
Section 20. 

I f  "CHG" light comes on. check regulator as directed in Chapter 
240, Section 10. Replace as necessary. - 

A - Tempraturn 
I3 - Charge 
C - O i l  
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Lighting and Accessoly Circuits 240-20-7 

BULB REPLACEMENT 

HEADLIGHTS 

1. Turn bulb socket counterclockwise and pull 

2. Remove bulb base by pressing down slightly and turning 
counterclockwise. Li f t  out bulb. 

3. Insert new bulb. Press bulb base down slightly and turn cleck. 
wise. 

Flashing Warning-turn Signal Lamps 

1. Remove lens by removing thress screws. 

2. Remove bulb by pressing down and turning counterclockwise. 

3. Press new bulb in, turning clockwise. Replace lens. 

WORK LIGHT (Optional) 

1. Remove rear cover by removing three screws, 

2. Remove reflector and lens from housing. Remove lens from 
ref lector. 

3. Remove bulb by pressing down and turning counterclockwise. 

4. Press new bulb in, turning clockwise. 

5. Replace lens on reflector and install in housing. Replace rear 
cover. 



240-20-8 Lighting and Accessory Circuits 

INDICATOR CLUSTER LAMPS 

1. Remove access panel by removing five screws (A). 

A -Screws 
B -A- Panel 

2. Turn 114 counterclockwise to remove holder with bulb (C) 
from lamp cluster (B). 

A - Instrument Panel 
B - Lamp Clurmr 
C - Lamp Holder 

3. Remove bulb by pressing down and turning counterclockwise. 

4. Press new bulb in, turning clockwise. 

5. Insert lamp holder and turn clockwise to lock the holder to 
cluster. 

6. Be sure bulbs are under correct lenses. "OIL" and "CHG" 
lamps should glow with key switch "ON". "TEMP" lamps 
should glow with key switch at "START" position. 

7. Install access panel with five screws. 

A - Bulb 
B -Bulb Holder 
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POWER TRAIN OPERATION AND TESTS 250 
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SPECIFICATIONS AND SPECIAL TOOLS 250-00-1 

SPECIFICATIONS CWI 

- :ngine Clutch 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Disk Facing 
O.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2OOmm (7.87 in.) 
I.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  140mm (5.51 in.) 
Thickness . . . . . . . . . . . . . . . . . . . . . . .  8.3-8.9mm (0.327-0.350 in.) . . . . . . . . . .  6.6mm (0.260 in.) 
Area. . . . . . . . . . . . . . . . . . . . . . . . . . .  160.2cmZ (24.8sq.in.l 

Clutch Static Torque . . . . . . . . . . . . . . . . . .  225.4Nm (23kgm) (166.4ft-lb.) 

Power Shift Transmiss ion  

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Power Shift Clutch Disk 
O.D.. . . . . . . . . . . . . . . . . . . . . . . . . . .  lOOmm (3.94 in.) 
I.D. . . . . . . . . . . . . . . . . . . . . . . . . . . .  80mm (3.15 in.) 

. . . . . . . .  Thickness . . . . . . . . . . . . . . . . . . . . . . .  25-2.7mm (0.0984-0.1063 in.). 2.lrnm (0.0827 in.) 
Area. . . . . . . . . . . . . . . . . . . . . . . . . . .  2B.3cmZ (4.38sq.in.) 
Facing . . . . . . . . . . . . . . . . . . . . . . . . .  Copper Sintered Alloy 

Clutch Static Torque . . . . . . . . . . . . . . . . . .  274.1Nrn (27.97kgm) (202.3ft-lb.) 

Clutch OynarnicTorque. . . . . . . . . . . . . - . .  182.8Nm (18.65kgm) (134.9tt-lb.) 
n 

ower Shift Pump 
Type . . . . . . . . . . . . . . . . . . . . . . . . . .  Internal Gear 
Drive . . . . . . . . . . . . . . . . . . . . . . . . . .  Driven by Clutch Drive Shaft 

(Main Drive Shaft) 
Capacity (at 260D rpm.) . . . . . . . . . . . . . .  12.4Wmin (3.28 GPM) . . . . . . .  

Clutch Operating Pressure 
(Main Relief Valve) 

Lubricating Oil Pressure 
(2nd Relief Valve) 

1500kPa (15kg/cmz) (213 psi.) 

.40kPa (0.4kg/cmZ) (5.69 psi.) 

Transmission Oil Filter 
(Suction Screen). . . . . . . . . . . . . . . . . . . .  150 Mesh 

Hydraulic Oil Filter 
(Cartridge Type) . . . . . . . . . . . . . . . . . . . .  3 5 p  

. . . .  Transmission Oil YM276 . . . . . . . . . . .  17.5P (4.6 US gal.) 

YM276D. . . . . . . . . .  18.0e (4.8 US gal.) 

. . 9.36Umin 12.46 GPM) 

. . 19.6kPa (0.2kg/anz (2.84 psi.) 
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250-00-2 Specifications and Special Tools 

SPECIFICATIONS (Continued) 

PTO 

ITEM SPECIFICATIONS 

PTO Shaft 
Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540 rpm. (at 2258 engine rprn.) 

1000 rpm. (at 2294 engine rprn.1 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-314 in. SAE 6-Splines 
One-way Clutch Type . . . . . . . . . . . . . . . . . . . . . .  Claw 

Final Drive and Differential 

ITEM SPECIFICATIONS 

Differential Reduction Ratio . . . . . . . . . . . . . . . . . . .  4.091 to 1 

Final Drive 
Reduction Ratio. . . . . . . . . . . . . . . . . . . . . . . . . .  6.300 t o  1 
Total Reduction Ratio. . . . . . . . . . . . . . . . . . . . . .  25.773 to 1 

Front Wheel Drive 

ITEM NEW PART SPECIFICATIONS WEAR LIMIT 

Front Differential Reduction Ratio . . . . . . . . . . . . . . .  4.500 to 1 

Front Drive Shaft 
Gear-to-Bevel Pinion Reduction Ratio . . . . . . . . . . .  1.577 to 1 

Front Drive Final 
Gear-toPinion Reduction Ratio 

Front Drive Total Reduction Ratio . . . . . . . . . . . . . . .  15.736 to 1 (from rear differential drive shaft) 

Front Axle-to-Rear Axle Speed Ratio . . . . . . . . . . . . . .  1.638 to 1 

Front Wheel Pre-Run Percent . . . . . . . . . . . . . . . . . . .  0% . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 and 6% 

Front Drive Oil Reservoir Capacity . . . . . . . . . . . . . . .  1.58 US gal 16.0 Q) 

Shift Levers Operating Force 

ITEM NEW PART SPECIFICATIONS 

Clutch Pedal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196 N I20 kg1 (44 lbs) 

Power Shift Lever. . . . . . . . . . . . . . . . . . . . . . . . . . .  49 N (5 kg) (11 lbs) 

Range Shift Lever . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 N I10 kg) I22 lbsl 

?TO Shift Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 N 17 kg) (15 lbs) 

Differential Lock Pedal . . . . . . . . . . . . . . . . . . . . . . .  98 N I10 kg] (22 lbs) 

Frontwheel Drive Shift Lever. . . . . . . . . . . . . . . . . . .  49 N (5 kg) (11 lbsl 

SME27601114304 YM276 and 2760 
Kinornoto, Printed in Jaw" 



Specifications and Special Tools 250-00-3 

SPECIAL TOOLS - Hand Tachometer 

Checking engine and PTO speeds. 

Push-Pull Gauge 

Checking shift lever and pedal operating force. 

Hydraulic Pressure Gauge Kit  (TOL 91000000) 

Checking the following pressure: 
Power shin system pressure. . Power shift lubricating pressure. 

A - 0-250 kgkn'  
B - 0-35 kglcm' 
C - 0-5 kglm' 
D - Hose with Quick Coupler 
E - Adapten with Qutk  Coupler 

SME276OII).B304 YM276 and 276D 
Kinmoto.  Printed in J w n  



250004 Specifications and Special Tools 

POWER FLOW DIAGRAM 

PTO 

ENGINE 



CLUTCH AND TRANSMISSION OPERATION 25005.1 

The clutch (M) i s  located at the front portion of the clutch 
housing. The transmission is located in  the front compart- 
ment of the transmission case. The differential is located 
in the center compartment of the transmission case and the 
PTO is  located in  the rear compartment o f  the transmission 
case. 

Hand-operated levers (0, H, I and Y )  provide control of the 
transmission and PTO gears. 

Foot-operated pedals provide control of the brakes (S), 
clutch (M) and differential lock (G) .  

All gears and pinions through the power train are spur 
gears. 

Bearings are straight ball bearings lubricated by splash 
from the transmission case (which also serves as the main 
hydraulic oil reservoir). 

The two paired power shift clutch (W) packs provide 
one reverse and three forward speeds control without 
clutching. The wet disk clutches and plates are lubricated 
by splash and pressurized transmission oil. The individual 
pump IV) for clutch operation is  driven by main drive 
shaft (K). 

The clutdr has a single dry disk which also operates the 
PTO. The PTO is  transmission driven and a collar shift 
engages or disengages the PTO gear train. 

The brakes (S) provide a means t o  stop tractor motion 
by braking the final drive pinion shaft (R). 

A -Axle Hovring G - Differential Lo& L - Main Shaft R - Final leduction Pinion Shaft X - Cluteh Pedal 

B - PTO Shaft H - Rangeshift L e w  M - Clutch S - BraksShoa Y - Fmm Drive Shift Lever 
C - PTO Pinion Shaft I - Power Shift Laver N - Engine Flywheel T - Final Drive Gear 
D - PTO Shift Lever J - Counter Gear 0 - P.S. Clutch S h h  U - Rear Axle Shaft 
E - PTO One-way Clutch K -Clutch Driveshaft P - Differential Driveshaft V - PwetShift Pump 
F - PTO Connecting Shaft IMain Drive Shaft) 0 - Differential Ring Gear W - Clutch Packs 



25005-2 Clutch and Transmission Operation - 
POWER FLOW DIAGRAM 

'"-% Power Flow 

2767016 

A -Flywheel F - Return Springs J -Adjusting Nu* N -Clutch DDa* 
B -Clutch Cover G -Clutch Padal K - A r m  Shaft 0 - Totsional Springs 
C - Pr-re S p r i w  H -Main Drive Shah L - Bearing Sl-e P - Pnrrure Plate 

D -Spring Fingers I -Clutch Rod M - Release Bearing O -Start Safety Switch 
E -Clutch Housing 

The clutch assembly is  attached to the rear of the engine 
flywheel. The dry disk clutch provides a positive means of 
mechanically engaging and disengaging power flow from the 
engine to the transmission and PTO. 

The clutch also acts as a shock absorber that protects the 
transmission and engine from excessive load. Torsional 
springs (0) in the clutch disk dampen the transmission of 
torque by allowing twist between the disk facings and the 
flywheel (A) when the clutch is engaged. 

SMEZ760121.8705 YM276 and 276D 
Kinornoto, Printed in Japan 3 



Clutch and Transmission Operation 25005-3 

A DISENGAGING THE CLUTCH 

Depressing the clutch pedal ( G )  moves the clutch rod (I) 
forward rotating armshaft (K) forward. This rotates a yoke 
which pushes the release bearing IM) forward on the main 
drive shaft (H). 

The release bearing contacts the diaphragm spring fingers 
(D) pushing them forward. Since the lever bolts are 
attached to the clutch pressure plate (P), the pressure plate 
moves rearward bending the clutch pressure springs IC) 
against the clutch cover (B). 

Since the clamping action of the springs has been released 
and the pressure plate is no longer held against the clutch 
disk (N), the disk is no longer forced to turn with the 
engine flywheel. The clutch is  disengaged. 

ENGAGING THE CLUTCH 

Releasing the clutch pedal (G) allows the return springs 
(F)  to move the release bearing assembly (M) and pedal 
rearward. The diaphragm spring fingers ID) also move 
of the pressure plate (P) t o  move it against t he  clutch 
disk IN). This clamps the disk between the friction surface 
of the engine flywheel and the pressure plate (PI. - 
The disk has friction facing on both sides to allow power 
flow from the engine flywheel to the main drive shatt 
(HI. (since the main drive shaft i s  splined to the inner 
diameter of the clutch disk hub.) 

START SAFETY SWITCH 

When the clutch pedal (A) is depressed, the pedal head 
push start safety switch. 

The start safety switch (B) prevents starting the engine 
when clutch is engaged. It i s  adjustable and should never 
be depressed by anything other than the clutch pedal. 

A -Clutch Pedal 
B -Start Safety Switch 



250-054 Clutch and Transmission Operation 
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POWER SHIFT TRANSMISSION 250.1 0.1 

A - Internal Gear Pump D - InertiaBrake ti - Range Sliding Gears 
(Power Shift Purnpl E - Power Shift Clutch Shaft I -Differential Drive Shaft 

B -Main S h h  F - ls+Reverre Clutch Pack J - Reweme IdleGear 
C -Counter Gwrr G - 2nd-3rd Clutch Pack K -Main Gearr 

HOW THE SYSTEM WORKS 

The power shift transmission is composed of sliding gear 
transmission for range shifting and constantmesh transrnis- 
sion with hydraulically operated clutches for power shifting 
instead of sliding collars. The power shifting part contains 
two compound clutch packs controlled four clutches. 
Power shifting part permit three forward and one reverse 
speeds without foot-clutching in each speed range. Sliding 
gear part permit speed ranges. Forward speeds and rear- 
ward speeds are obtained by these two components. /-. 

The engine power i s  transmitted from main drive shaft 
through power shift pump (A) to main shaft (0). The 
power from main gears (K) on main shaft is transmitted to 
the constantmeshed gears on power shift clutch shaft (El. 

The power from power shift clutch shaft i s  transmitted to 
counter gears (C), and then down to differential drive 
shaft (J) for creep, 1 s t  and 2nd speed ranges. 

The power from power shift clutch shaft is also transmitted 
to directly differential drive shaft for 3rd speed range. 

Differential drive shaft (I I drive differential ring gear. 



250-10.2 Power Shift Transmission 

A - Sunion %men F -Main Relief Valve J -Power Shift Clutch Shaft 

2767003 B - Internal Gear Pump G - Delay Relief Valve K - Rev-1st Clutch Pack 
C - Canrer Plate H - Valve Spool L - 2nd-3rd Clutch Pack 

D - Rwulstor Cass I - Oil Manlold M - Power Shift Lever 
E - 2nd Relief Valve 

POWER SHIFT COMPONENTS 

The power shift control system generates, directs, and 
controls the pressure a n d  flow of oil within the transmis- 
sion. It also lubricates and cools the power shift clutcher 
and plates. 

Oil is drawn from the transmission case, through suction 
tube and suction screen (A). The oil flow after passing 
screen i s  divided t o  internal gear pump (BI and to hydraulic 
pump through hydraulic oil filter (Cartridge type). 

The power shift control system consists of the following 
components: power shift pump (El, center plate (C).  
regulator care (D),oiI manifold (I), power shift clutch shaft 
(J1,valve spool (HI and valves (E. F. G). 

When the power shift lever is moved from one speed to 
another, control i s  achieved by these components, which 
are described on the following pages. ,--. 

SME276Olr183W YM276 and 276D 
K;"omoro, Printed in Japan 



Power Shift Transmission 250-10-3 

- POWER SHIFT PUMP 

The internal gear pump i s  located in the front of main 
shaft. It supplies pressure o i l  t o  operate the transmission 
and lubricate the clutch packs. 

A - Pumpshaft 
B - Pump Housing Cover 
C - Pump Housing 
D - Pump Drive Gear 
E -Pump Outer Gear 
F -Oil Manifold 
G - Inertia Brake 

REGULATOR CASE 

The regulator case consists of valve spool (A). 2nd relief 
valve (61, main relief valve ICI and delay relief valve (Dl, 
and is located on the upper side of transmission case. 

A - Valve Spool 
B - 2nd Relief Valve 
C - Main Relief Valve 
D - Delay Relief Valve 
E - R~gulatar Case 

SME2760III8304 YM276 and 2760 
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250-10-4 Power Shift Transmission 

POWER SHIFT COMPONENTS 
(Continued) 

REGULATOR CASE (Continued) 
Valve Spool 

The valve spool is connected t o  the power shift control 
lever. The valve direct pressure oil t o  the selected clutch 
piston. 

The valve spool has five positions. Reverse, Neutral 1st. 
2nd and 3rd. Each positions is connected t o  the clutch 
piston. 

To 1 s  Clutch Piston 
To 2nd Clutch Piston 

r"71 To 3rd Clutch Pinon 
To Reverse Clutch Pinon 

2nd Relief Valve 

The second relief valve is located o n  the transmission 
case facing t o  regulator case lubricating o i l  gallery. The 
valve regulates lubricating oil pressure for clutch packs. 

m ~ m r u r i r e d  Oil 
T O  Rerervoir (transminian) 
A - 2nd Relief Valve 
B - Valvespring 
C - Valve Seat 
0 - Transmiaim Care 

SME27601718304 YMZ76and 276D 
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Power Shift Transmission 250-10-5 

Main Relief Valve and Delay Relief Valve (DRV) 

The main relief valve (A) i s  located on the right hand side 
of the regulator case. The valve having p i lo t  hole on  its 
side control power shift clutch operating pressure. The 
regulated pressurized oi l  is directed t o  valve spool. 

The delay relief valve (DRVI (€3) is located on  the rear 
side of main relief valve (A1 against outer spring (El. 

When moving power shift lever from neutral t o  speed 
position, the pressure o f  oi l  trapped i n  pump gallery starts 
t o  increase. 

A - Main Relief Valve 
- Delay Relief Valve (DRVI 

C - 2nd Relief Valve 
D - Orifice 
E - Outer Spring 
F - Innerspring 
G - Adjusting Shims 
P - From PavsrShiftPump 
L - T o  Lubrication 

The pressure affect t o  move main relief valve t o  the rear- 
ward against outer spring (El. The same pressure oil is 
sprayed through small orifice (C) into DRV sleeve t o  move 
DRV body (A1 to  the foreward against outer spring (El. 
The moving speed t o  DRV body i s  not  fast because of 
orifice. This time lag permit main relief valve t o  increase 
gradually the system pressure f o r  smooth power 
connection. 

Pr-rized Oil 
(On the inswsingl 
To lubriration 

When DRV body comes t o  the shoulder ( F )  of sleeve 
against springs ID. E), the system pressure 1520 kpa (15.5 
kg/cm2) (220.5 psi) is obtained. 

The inner floating spring (F l  gives additional tension t o  
outer spring tE) t o  obtain the system pressure. The system 
pressure can be adjusted by adding or removing adjusting 
shims (G) located between outer springand DRV. 

Prenurized Oil B -Main Relief Valve 
C -Orifice 

To lubrication 0 - Inner Sorinm - . - 
E -Outer Spring 

A - Delay Relief Valve IDRVI F -Shoulder 
G -Shims 

SME276011183M YM2JSand 276D 
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75n-in.fi Power Shift Transmission 

TO 10 Clutch Puston 
TO 2nd Clutch P~non  

3 TO 3rd Clutsh PaRon 

To Reverse Clutch Panon 
To Regulator Caw, 

TO Lubrtcatton 

POWER SHIFT COMPONENTS 
(Continued) 

CENTER PLATE (OIL GALLERY PLATE) - 
AND OIL MANIFOLD 

A - Center Plate 
B - POW-r Shift Pump 
C - Oil Manifold 
D - Power Shift ClutmShail 

SME27601118304 YM276 and 276D 
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Power Shift Transmission 250-10-7 

,--. POWER SHIFT CLUTCH SHAFT 

Power shift clutch shaft is a kind of hollow shaft and 
transfer each pressurized oil to  the selected clutch pack. 

The shaft has six longitudinal holes. The two holes are 
drilled for lubrication of clutch packs and other four 
holes for each clutch piston (R .  1, 2 and 3). 

I71 - To 1st Clutch P~ston 
I21 -(- To 2nd Clutch Pinon 

I31 - 1 To 3rd Clutch Pinon 
I R )  - - To ReverrsClutch Piston 

(LI - Lubricating Oil 

A 

SME2760lllg104 YM276and 276D 
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250-1 0-8 Power Shift Transmission 

POWER SHIFT COMPONENTS 
(Continued) 

CLUTCH PACK n 

The clutch pack consists of clutch disks (E). clutch steel 
plates (F), one backing plate (HI, piston (J) and cylinder 
( 1 ) .  There are separator springs IG) between steel plates 
to give a even space for each clutch disk to eliminate clutch 
draging. 

A - Roverre Clutch Pack E - Clutch Disks I - Cylinder M - Power Shift Clutch Shaft 
B - In Clutch Pack F - St-1 Plates J - Piston N -Needle 
C - 2nd Clutch P& G -Separator Sprina K - Piston Return Spring 
D - 3rd Clutch Pack H - Backing Plate L - Clutch HubandGear 

SME1800111~8304 
Kinornoto. Prinfed in Japan 
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power Shift Transmission 
250-10-9 

HYDRAULIC CONTROL SYSTEM 

HYDRAULIC CONTROL AND LUBRICATING FLOW (1st Speed Position) 

A - Tranmirrion Oil Sump C -Power Shih Pump 
B - Suction Scraen D - Valve Spool 

(Strainer) E - 2nd Relief Valve 

P r e s s u r i z e d  Oil (To 1s clutch piston1 
P r w r e  FreeOil 

Lubricating Oil 
tT--J To Sump 

F - Main Relief Valve I - Power Shin Clutch Shah 

G - Orifice J -Clutch Pack 
H - Deb" Relief Valve IDRVI  K - Inertia Brake 



250-10-10 Power Shift Transmission 

HYDRAULIC CONTROL SYSTEM 
(Continued) 

NEUTRAL POSITION 

3 Prewre  Free Oil 

SME2760111830d YM276 and 276D 
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Power Shift Transmission 250-10-1 1 

/-. 1st  SPEED POSITION 



250-10-1 2 Power Shift Transmission 

HYDRAULIC CONTROL SYSTEM 
(Continued) 

2nd SPEED POSITION 

Pr6suriz.d Oil 

0 Pressure Free Oil 



Power Shift Transmission 250-10-13 

,-. 3rd SPEED POSITION 

PmsurrzBd Oil 

0 Pressure Free 011 

SME276011J8304 VMZ76 and 276D 
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250.10.14 Power Shift Transmission 

HYDRAULIC CONTROL SYSTEM 
(Continued) 

REVERSE SPEED POSITION 

Pr-rhsd Oil 

3 Prssrure Free Oil 

1863029A 

SME27601116304 YM276andZ760 
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Power Shift Transmission 250-10-1 5 

POWER SHIFTING POWER FLOW 

/-. Power from the engine flows to the main shaft gears ( G ,  
I. J and K). 

The four main gears (G. I, J and K) on the main shaft 
are meshed with each coupled gears (6, C, E and F) on the 
power shift clutch shaft (H). These gears mesh constantly 
and rotate. 

The gears on clutch shaft mesh with gears and rotate a t  
each individual speed, but not transmit power when power 
shift lever is  in neutral position. 

When shifting the power shift lever in 1st speed position. 
the 1st clutch piston compressed clutch disks and plate 
to connect 1st clutch gear IB) to the clutch cylinder (A). 
Since the clutch cylinder i s  fixed with key to clutch shaft. 

The power from the engine flows to main gears, clutch 
pack and to counter gear (L l  or differential drive shaft (M). 

Refer t o  power flow arrows on page 250-10-16, 250-10-17 
for 2nd and 3rd speed ranges. 

There is a reverse idle gear (Not illustrated) between the 
gear ( G )  and (01. 

When shifting power shift lever to reverse position, the 
reverse clutch is  engaged and power flows to the counter 
gear (L)  through reverse idle gear, reverse clutch gear (0 )  
and clutch shaft (H). The rotational direction of clutch 
shaft i s  clockwise viewing from rear end of clutch shaft 
and i t  gives reverse direction of tractor movement. 

A - Reverse-1st Clutch Pa& 
B - RaverseClvtch Gear 
C - 1 s  Clutch Gear 
D - 2nd-3rd Clutch Pack 
E - 3rd Clutch Gsar 
F - 2nd Clutch Gear 
G - RavsrvMain Gear 
H - P m e r  Shift Clutch Shall 
I - l r t  MainGear 
J - 3rd Main Gear 
K - 2nd Main Gsar 
L - CwntarGerr 
M - Dlffaramial Drive Shaft 

SME27601718304 YM276 and 2760 
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250-10-1 6 Power Shift Transmission 

POWER SHIFTING POWER FLOW (Continued) 

1st SPEED POSITION 

2267061 A 

2nd SPEED POSITION 

SME216011/8304 YM276 and 276D 
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Power Shift Transmission 250-10-17 

,--. 3rd SPEED POSITION 

A 

REVERSE SPEED POSITION 

SME27601716304 YM276 and 276D 
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250-10.18 Power Shift Transmission 

RANGE SHIFTING POWER FLOW 

A - Main Shaft E - 2nd Countel Gear I - 1rtCounter Gear M - 3rd Sliding Gear 
B - P.S. Clutsh Shaft F - C-Gears J -Creep Counter Gear N - Creep Gear Shaft 
C -Clutch Shaft Gear G - 3rd Counter Gear K - Creeplrt Sliding Gear 
D -Counter Shaft Gear H - 2nd Sliding Gear L - Diierential Drive Shan 

The range shift transmission has three parallel shafts. The gear (D) meshes constantly with clutch shaft gear 
Main shaft (A) which is one of parallel shafts has counter (C), and power flows to creep, 1st and 2nd ranges through 
cluster gear on it. Differential drive shaft (LI has asliding this counter shaft gear (D). 
gear (H & K). Creep gear shaft (N) provides a creep speed 
ranges. Sliding spur gears (H & K) provide three speed 3rd range is provided by meshing gear (G )  of power shift 

ranges. Since sliding gear speed does not synchronize clutch shaft and gear (MI of  sliding gear. 

with counter gears, the tractor must be stopped while 
shifting. 

The counter cluster gear has five gears (D, E, F, I & J). 
This counter cluster gear i s  just rotating on the main shaft 
(A). 

SME27601118304 YMZ76 and 2760 
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Power Shift Transmission 250-10-19 

CREEP SPEED RANGE 

1st SPEED RANGE 



250-10-20 Power Shift Transmission 

RANGE SHIFTING POWER FLOW (Continued) 

2nd SPEED RANGE 

3rd SPEED RANGE 

SME27601718304 YM276and 2760 
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Power Shift Transmission 250-10-21 

SYSTEM TESTS AND DIAGNOSIS 

P 
POWER SHIFT PRESSURE TESTS 

ACAUTION: Escaping fluid under pressure can have 
sufficient force to penetrate t h e  skin, causing serious 
personal injury. Before disconnecting lines, be sure 
to relieve all pressure. Before applying pressure to 
system, be sure all connections are tight and that line, 
pipes and hoses are not damaged. 
Fluid escaping from a very small hole can almost 
be invisible. Use a piece of cardboard or wood, 
rather than hands, t o  search for suspected leaks. 
I f  injured by escaping fluid, see a doctor a t  once. 
Serious infection or reaction can develop if proper 
medical treatment i s  not administered immediately. 

Preliminary Checks 

I f  an operator complains of transmission malfunction, 
ask the operator about all related operations. For 
ALL transmission malfunctions - before any 
further diagnosis i s  attempted, FIRST: 

1. Check oil level, filter and condition and correct if 
necessary. Also look for signs which may indicate 

F-. 
a problem area, such as, a burned odor, metal or 
packing fragments, and discoloration of the oil. 

2. Operate the tractor: 

a) Inspect for external leaks.with engine running a n d  
at rest. 

b) Unusual noise at 1000 rpm could indicate leakage 

c) Hot oil lines could indicate internal leakage. 

d) Note all operating and shifting characteristics. 

e) Operate function control levers. noting any 
problems which may help isolate a hydraulic 
problem. 

3. See Chapter 270 for hydraulic test procedures, 
procedure for heating hydraulicoil. 



250-1 0-22 Power Shift Transmission 

SYSTEM TESTS AND DIAGNOSIS 
(Continued) 

Testing Sys&m Pressure ,---. 
Use the following procedure to test for a malfunction in 
the transmission control system or excessive pressure oil 
leakage. 

1. Start engine and operate a t  1500 rpm until transmis- 
sion oil reaches operating temperature 40-50'C 
(104-122OF). 

2. Stop engine and place power shift lever and range 
shift lever in  neutral position. 

3. Remove the upper plug (A) in the right side regulator 
case and install hydraulic pressure gauge (3500 kPa 
or 35 kg/cm2 1. 
Start engine. 

4. With range shift lever in neutral position, check 
pressure on t h e  gauge at the power shift lever i s  
in  R, 1.2 and 3 speed positions. 
The pressure gauge should indicate 1500 to 1600 kPa 
(15.0 to 16.0 kg/cm2) (213 t o  227 psi.). Determine 
the cause using trouble shooting table on page 250- 
10.23, 250.10.24.250-1 0-25 if does not. 

5. After checking pressure, install the plug IPT 118) with 
seal tape. 

Do not wrap tape on plug head t o  avoid the tape - 
trashes plug relief valve. 

Testing Lubricating Pressure 
To check lubricating oil pressure. use the following proce- 
dure. 

1. Start engine and operate at 1500 rpm until transmis- 
sion oil reaches operating temperature 40-50'~ 
(104-122OF). 

2. Stop engine and place power shift lever and range 
shift lever in neutral position. 

3. Remove the lower plug (6) in the right side regulator 
case and install hydraulic pressure gauge (3500 kPa 
or 35 kg/cm2 L 
Start engine. 

4. With range shift lever in neutral position, check 
pressure on the gauge at the power shift lever i s  
in R, 1, 2 and 3 speed positions. 

The pressure gauge should indicate 20 to 40 kPa 
(0.2 to 0.4 kg/cmz) (2.8 to 5.7 psi.). 0 pressure 
at Neutral Position. Determine the cause using 
trouble shooting table on page 250-10-23, 250-10-24, 
250-10-25 if does not. 

5. After checking pressure, install the plug IPT 1/8) 
with seal tape. ,--. 
Do not wrap tape on plug head t o  avoid the tape 
trashes plug relief valve. 

SME27601118J04 YM276and 276D 
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Power  Shift Transmission 250-10-23 

POWER SHIFT TRANSMISSION TROUBLE SHOOTING 

1. TRACTOR DOES NOT MOVE WHEN POWER SHIFT LEVER I N  A L L  POSITIONS IlR, 2nd. 3rd and R m m )  
h 

Check.oi1 level. 
If it is low, add John Deere Type 303 or 

level too low Hy-Gard Tranrmirrion-Hydraulic oil or its 
equivalent. . 

Clean Transmission oil filter (Suction screen). 
This filter must be cleaned every 6W hours or 
annually at the same time which the tranrmirrion 

I I ai l  is replaced. I 

Damaged O-rings for suction 
Replace Osingr. 

Pipe. 

M Oil leakage from regulator 
Replace packing. 

care ~ackina. 1 

Adjust spring tension using adjuning rhimr. 
Replace if necerrary. 

Replace pump. 

- 

Seal ringr at clutch shaft 
Replace real rings. 

warn or broken. 

Main relief valve pressure - Worn internal gear pump 

Adjustshifting linkage length. Rotate turn- 
men1 is not proper. buckle. 

Check the followino oearr: 

1- 
(System pressure1 i r  low 
at all speed positions. Stuck main relief valve or - DRV valve (Delay relief 

~ C e l  
Clean valves or replace if necessary. 

fl Final reduction gearr 

2. TRACTOR DOES NOT MOVE WHEN POWER SHIFT LEVER IN A CERTAIN SPEED POSITION 

- - 
a1 Sliding gears 
bl Idlegear 
CI Counter gearr 
dl Reduction gears 
el Differential e a r s  

.- 

Main relief valve pressure 
lrystem prersurel is correct 
at all speed position. 

Worn or broken gears I L 

Main relief valve pressure Main relief valve stuck or i t s  
lryrfem prerrurel is too pilot hole pluged,or wrong 
high. spring or shims installed. 

Ipeed position. I f  the prerrure is too high. check 
main relief valve pilot hole for clog. Clean it 
and replace cylinder. 

Check main relief valve. springs and adjusting 
rhtmr. 

_ 
Main relief valve pressure 
(System pressure) is low at 
a certain speed position. - 

, Worn or broken piston 0.ring Replace O-ring. I 
---A Broken c v l i n d e m  I Check main relief valve orerrure in  the other I 

- 
Seal ring at clutch shaft worn 
or broken. 

Replace real ring. 

Worn or xratched cylinder Replace cylinder. 1 



250-10-24 Power Shift Transmission 

POWER SHIFT TRANSMISS ION TROUBLE SHOOTING (Continued) 

3 TRACTOR MOVE SLOWLY WHEN POWER SHIFT LEVER IS PLACED !N"NEUTRAL" AND RANGE SHIFT LEVER IS PLACED 
IN  CERTAIN POSITION. 

Piston return spring broken 
or unhooked. 

Replace or hook spring. 

Clutch piston doer not 
Replace cylinder. 

refurn 1 
Worn or damagedpiston O.ring Replace O-ring. 

Use Transmirrion.Hydraulic Oil or its equivalent. 

1. Warm-up hydraulic syrtem. 
2. Use Transmission-Hydraulic Oil heater 

,"n.inn.,l 

Clean piston. 

Worn or damaged piston O.ringr Replace O-ring. 

Worn brake dirk. Replace brake disk. I 

SME27601118304 YMZ76 and Z76D 
Kjnomoto, Printed in Japan 



Power Shift Transmission 250-1 0-25 

4. TRANSMISSION SHIFTS TOO FAST 
A 

Adjust main relief valve 1500 to  1600 kPa 115 to  
16 kg/crn2 l (213 t o  227 pri.1. 

Clean main relief valve and check system pressure. 
foreign material 

Clean delay relief valve IDRVI. 

5. TRANSMISSION SHIFTS TOO SLOW 

-- 
Aad John Deere Type 303 or Hy-Garo 

level ' Iranr~o~~oo?-HvorauIlc 00 or 01s equtualent 

Clean filter ISuction screen). This filter must be 
cleaned every 600 hours of annually at the same 

screen) ilt a transmission case. 
time which the transmission oil is replaced. 

Adjust main relief valve 1500 to 1600 kPa 115 to  
16 kglem') 1213 to  227 psi.). 

S t u c r w  Clean main reliei valve and check system preuure. I 
Replace pump. I 

h 

6. ZNDRELIEF VALVE PRESSURE [LUBRICATING PRESSURE) IS TOO LOW BUT MAIN  RELIEF VALVE PRESSURE IS CORRECT 

Replace valve or reat. I 

SMEZ76O/ll8304 YM276and 276D 
Kinornoto. Printed in Japan 

- 2nd relief valve rpring weaken 
or damaged 

-- 
Internal leakage in lubricating 

------.( Replace spring. 1 
Check the followings: 

system a1 Regularor care packing 
bl Clutch shaft seals 
C I  Center plafe and oil gallery plate packing 
dl Oil manifold packing 



250-1 0-26 Power Shift Transmission 
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K ~ A K  ~ I U  250-20.1 

DUAL SPEED PTO 

GENERAL 

A - Connesting Shan 
B - PTO Pinkn Shaft 
C - 540 RPM Drive Pinion 

D - 1000 RPM Drive Pinion G -Clutch Claws 
E - SlidingGear 1540 RPM Driven Gear1 IOnewily Clutch1 

F - PTO Shah H - 540 RPM Driven Geat 

The PTO provides two speeds shifting PTO shift lever. 540 rpm is  given when PTO shift lever i s  moved forward. 

540 rpm speed can be obtained when the lever i s  moved 
forward from neutral position. 1000 rpm speed can be 
obtained when the lever i s  moved rearward from neutral 
position. 

1000 rpm speed can not be used for heavy operation. 
540 rpm speed i s  mostly used for PTO driven implements 
which have a 540 rpm input shaft. 

The PTO gear train is located in the rear portion of the 
transmission case. The transmission driven PTO receives 
power from the transmission main shaft. 

The PTO connecting shaft (A) is coupled to the transmis- 
sion main shaft. Therefore whenever the engine clutch 
is  engaged, the PTO connecting shaft turns in the same 
direction as the main shaft (Counterclockwise). 

The PTO connecting shaft (Al transmits power to the 
PTO pinion shaft ( 0 ) .  The rear pinion gear ( C )  on the 

,- 
pinion shaft meshes with the PTO gear IH) on the PTO 
shaft IF). 

The PTO shift arm moves rearward so that shift fork 
would be pushed rearward. The fork slides sliding gear 
(€1 t o  mesh into PTO gear (HI. 
Since the sliding gear i s  splined t o  sleeve, and the splined 
sleeve has one way clutch, the gear (H) turns through 
sliding gear I€), sleeve and o n w a y  clutch, and the PTO 
shaft rotates clockwise a t  reduced speed (540 rpm) at 
2258 engine rpm. 

1000 rpm i s  given by moving PTO shift lever rearward 
to mesh sliding gear (El to gear (Dl. 
The power from connecting shaft i s  transmitted through 
sliding gear (El and one way clutch t o  the PTO shaft 
(F). At this time, the PTO shaft rotates 1000 rpm a t  
engine 2294 engine rpm. 

SME216011183M YM216and 216D 
Kinomoro. Princedin Japan 



250-20-2 Rear PTO 

DUAL SPEED PTO (Continued) 

540 RPM 

2767024A 

1000 RPM 



Rear PTO 250-20-3 

,--. PTO ONE-WAY CLUTCH 

A one-way clutch allows power to  flow through the PTO 
train toward the rear o f  the tractor only. (Fig. A) 

If the PTO shaft overspeeds turning the PTO gears faster 
than the PTO pinion shaft, the rear clutch claw is forced 
to  the rear compressing the clutch spring. The clutch is 
disengaged and power f low is interrupted. (Fig. B) 

This protects the transmission and engine by permining 
the PTO shaft and PTO pinion shaft to freewheel i f  the 
PTO shaft overspeeds. This could occur during engine 
clutch disengagement or sudden engine deceleration - 
particularly when operating a heavy, PTO-driven imple- 
ment. 

As soon as the speed of PTO shaft clutch claw and PTO 
sleeve claw equalizes, the clutch spring forces the rear 
clutch claw forward on the shaft to engage with the PTO 
shaft clutch claw. 

LUBRICATION 

P 
Since the PTO pinion shaft turns whenever the engine 
clutch i s  engaged and the PTO gear turns constantly on 
the PTO shaft, splash lubrication is available to  the PTO 
train at all times. 

Return oi l  from the hydraulic system provides further 
lubrication of the PTO gears and bearings. 

- 
SME27601118304 YMZ76 and 276D 
Kinornore, P h r e d  in JSPPP 



250-20-4 Rear PTO 

r--. 
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t INAL DRIVE AND DIFFERENTIAL 250.30-1 

A - Spiral Bevel Pinion 
8 - Ring Gear 
C - Final Reduction Pinions 
D - Final Reduction Gears 

E - Rear Axle Shafts 
F -Differential Hourirq 
G -Differential PinionGearr 
H -Differential SideGearr 

I -Differential Pinion Shan 
J - Differential Lock Slider 
K - Differential Lo& Fork 

DIFFERENTIAL FINAL DRIVE 

The differential transmits power from the spiral bevel Power from the differential flows to the final drive pinion 
pinion (A) to the final reduction pinion (C). It allows shaft (C). The pinion shaft (C) has an final pinion which 
each drive wheel to rotate at varying speeds and still pull meshes with the final reduction gear (D) at the inner end 
i t s  own load. of the axle shaft (E). 

The differential housing i s  located in the center compart- Since t h e  final reduction gear is splined to the axle shaft, 
ment of the transmission. the axle rotates a t  the speed reduction created by the 

final drive gear. 
Power from t h e  spiral bevel pinion to the differential 
carrier ring gear (B l  flows through a two bevel pinion 
gears (G) arrangement to the bevel side gears (H) as a unit. 

When the tractor turns sharply, one axle is held stationary. 
Therefore, the bevel pinions ( G )  rotate on their own axis 
( I )  and "walk around" the stationary axle bevel gears (HI. - The turning ring gear (0) transmits power through the 
pinion t o  the opposite bevel gear. 

SME27601118304 YM276 and 276D 
Kinornoto, PPrinred ;n Japan 



250-30-2 Final Drive and Differential 

DIFFERENTIAL LOCK 

A mechanical differential lock prevents traction loss when 
one wheel is slipping causing differential traction. 

A foot  pedal allows the operator t o  compress the lock 
release spring sliding the lock shift fork (Al t o  the right. 
The f o r k  slides the lock slider (0 )  t o  the right. 

The lock clutch slider ( 6 )  has three claws on  its side which 
align w i th  differential lock gear i n  the differential carrier. 
When the lock slider is engaged, the both rear axis are 
locked together and rotate a t  a same speed. 

When the drive wheels regain equal traction, the lock wil l  
disengage automatically since the shift fork has loaded 
spring t o  release the torsional forces. 

The lock can be engaged "on the go." It should be dis- 
engaged before turning the tractor since bo th  rear wheels 
are locked together at the same speed. 

A - Lock Shift Fa* 
t3 - Lock Slider 

LUBRICATION ,--. 
When the differential ring gear turns, oi l  is splashed over the 
entire housing assembly. 

Since the spiral bevel pinion and lower port ion of the 
differential carrier are submerged in oil, the moving parts 
are constantly lubricated. 

Return oi l  f rom the hydraulic system also lubricates the 
differential area. 

SME2760(118304 YM276 and 276D 
Kinornoto, Printed io Jwan 



PKUN I -WHtEL DRIVE OPERATION 250-40-1 

A -Shift Laver F - Differential Drive Shan K - FrontDriveShaft P - Final Reduction Gsar 
B -ShiftArm G - Propeller Shrfi L - Driveshaft Pinion 0 - Frontwheel Hub 
C -Sliding Gear H - Front Differential DrirsShsfi M- Upper Bevel Gear R - Ball Coupler Joints 
D - Front DrivePTO Shaft I - Front Differential N - Spindle Shaft 
E - Front Drive Gears J - RingGsar 0 - Lawsr Bevel Gear 

When front wheel drive shift lever ( A )  is moved forward Drive shaft pinion (L l  meshes with upper bevel pinion 
to "ON" position of front wheel drive, shift arm (El (M)  and this upper bevel pinion is on lower bevel pinion 
pushes sliding gear (C) forward t o  engage front wheel (0) .  60th upper and lower bevel pinion rotate with needle 
drive. bearingsover spindle shaft (NI. 
This gear. which is splined to front wheel drive PTO shaft Lower bevel pinion meshes with final reduction gear (PI. 
(D(, rotates propeller shaft (GI through ball coupler joint The power from lower bevel pinion is  transmitted to 
(Rl. This power i s  transmitted t o  front differential drive front wheel hub (01 through final reduction gear (PI. 
shaft (HI, ringgear (J) and drive s h a f t  pinion (L) .  

SME276011/8304 YM276and 276D 
Kinornoto, Printed in Japan 



250-40-2 Front-Wheel Drive Operation 

DIFFERENTIAL DRIVE SHAFT ,-'. 

The front differential drive shaft is supported at the front 
and rear by t w o  taper roller bearing assemblies (H). 
Drive shaft cone point adjustment is made through the 
use o f  shims (I) between the bearing housing (I)  and front 
differential housing. The slotted retaining nut  (B) is 
adjusted for pre-load o f  roller bearings (H). An oi l  seal 
( F )  and O-ring (E) seal the driveshaft and bearing housing. 

A - Front Differential 
Drive Shah 

B - Retaining Nut 
C - LOE* Warher 
D - Seal Collar 
E - O-ring 
F -Oil Seal 
G -Spacer Ring 
H -Taper Roller Bearings 
I -Shims 
J - Bearing Housing 

SME276011183M VM276 andZ76D 
Kinornofo. Plmted in  Japan 



TROUBLE SHOOTING THE POWER TRAIN 250-50.1 

GENERAL INFORMATION 

- PRELIMINARY CHECKS AND ADJUSTMENTS 

Prior t o  attempting t o  specifically diagnosis any 
power train problem, the following checks and 
adjustments should be performed to help isolate the 
problem. 

1. Ask the operator about all complaints or symptoms. 
Be sure the operator is using the tractor properly. 

2. Check the transmission oil. 

a) If oil level i s  low, check for leakage as instructed 
on page 250-50-2. Replenish after the repair i s  

made. 

b) If oil level is high, check t o  see it high oil level has 
caused seal leakage and repair as necessary. Drain 
oil to the proper level. 

c) If oil is contaminated, drain oil a n d  remove the 
filter screen. Check for parts fragments that may 
indicate damage to gears or bearings. Remove 
transmission covers t o  visually determine area of 
damage. Separate and rwair as necessary and 
replenish with clean oil. 

A d l  If oi l  appears to have overheated, be foamy or 
discolored, see Chapter 270 to determine main 
hydraulic system problem. Be sure proper type of 
oil has been applied. After problem has been 
corrected, clean filter screen and replenish with 
clean oil. 

3. Visually inspect the tractor. 

a) Note any leakage due t o  damaged housings or 
covers, leaking gaskets or seals. Repair as neces- 
sary. 

b) Check all linkage and operating levers and pedals 
for damage or binding. 

4. Check clutch pedal free play. If incorrect, adjust to 
15 t o  25 mm (0.591 to 1 in.). 

ISOLATING THE PROBLEM TO CLUTCH 
HOUSING, TRANSMISSION, PTO, FINAL 
DRIVE OR FRONT WHEEL DRlVE 

The following procedure assumes noise accompanies 
a drive malfunction. I f  noise is minimum but a power 
transmission problem exists, use of a mechanic's 
stethoscope may help. Otherwise use the procedure 
noting a l l  operating characteristics t o  systematically 
trace the mulfunction. 

Noise Isolation 

1. All shift levers in Neutral position 

a) Place the power shift, range, PTO, and front wheel 
drive shift levers in their neutral positions. Also, 
be sure t h e  differential lock pedal is  in i t s  dis- 
engaged positions. 

b) Engage the engine clutch and vary engine speed 
from 800 to 2600 rpm. 

C )  I f  the noise or vibration occurs, lock for a prob- 
lem - . In the flywheel or clutch housing? 

In the main shaft bearings? 
r In  the clutch gear bearings? 
r In the PTO drive and pinion shafts bearings? 
r Power shift pump? 

In  the power shift pump bearings? 
r In  the counter shaft bearings? 

Main gears and clutch gears broken? 

2. Power shift lever i s  in each position, but other levers 
in neutral positions. 

a) Engage the engine clutch and vary engine speed 
from 800 t o  2600 rpm. 

b) If the noise or vibration occurs, look for a problem 
In the flywheel or clutch housing? . In the main shaft bearings? 
In the PTO drive and pinion shafts bearings? 
Power shift pump? 
In the power shift pump bearings? 
In thecounter shaft bearings? 
Main gears and clutch gears broken? . Clutch shah bearings and needle bearings 
broken? . Counter shaft gear and counter gears broken? 



250.50-2 Trouble Shooting the Power Train 

Noise Isolation (Continued) 

3. Disengage the range shift lever and engage the PTO 
shift lever to 540 rpm. 

I f  the noise occurs (but did not occur previ- 
ously), the noise is probably located in the 
PTO shaft bearings. 

4. Engage the PTO shift lever t o  1003 rpm, and other 
levers in neutral positions. 

If the noise occurs (but did not occur previous- 

ly), the noise i s  probably located in the PTO 
shaft bearings or sliding gear broken. 

A CAUTION: When operating the tractor, be sure to 
follow all safety procedures as given in the tractor 
Operation Manual. 

5. Shift range shift lever in the 1st speed position and 
move power shift lever to each power shift speed 
position. 

Engage the engine clutch and vary engine speed from 
800 t o  2600 rpm. 

a) I f  the noise or vibration occurs when shifting to 
1st speed position, the noise is  probably located- - In  the counter gear or counter shaft bearings. . In the 1st clutch gear, bearings or clutch shaft 

bearings. 

b) If the noise or vibration occurs when shifting t o  
2nd speed position, the noise i s  probably located- 
* In  the counter gear or counter shaft bearings. . In the 2nd clutch gear, bearing or clutch shaft 

bearings. 

C) If the noise or vibration occurs when shifting to 
3rd speed position, the noise i s  probably located- - In the counter gear or counter shaft bearings. . In the 3rd clutch gear, bearing or clutch shaft 

bearings. 

d) If the noise or vibration occurs when shifting to 
reverse speed position, the noise is probably 
located- 
* In the counter gear or counter shaft bearings. 

In the reverse clutch gear, bearings or clutch 
shaft hearing. 
In  the reverse idle shaft bearings or idle gear. 

e) Change range shift lever in the 2nd.3rd andcreep 
speed position and follow the above procedures 
t o  make sure which counter gear broken? 

f )  I f  the noise i s  Located the rear part of the trans- - 
mission case, the noise comes from- 
* Final reduction pinion or gear broken. 

Spiral bevel pinion or ring gear broken. 
Differential drive shaft bearings or differential. 
Carrier bearings. 
Rear axle bearings. 
Differential bevel pinions or side bevel gears. 
Difterential gear bushings or pinion shaft. 
Differential lock slider. 
Final pinion shaft bearings. 

6. Engage front wheel drive, and range shift lever in 1st 
speed range and power shift lever in 1st speed posi- 
tion. 

Engage the engine clutch and vary engine speed from 
800 to 2600 rpm. 

If the noise or vibration occurs. the noise is  probably 
located- . In the front drive gears and bearings. 

In the propeller shaft ball joints. 
In  the front differential gears or bearings. 
In  the bevel gears or their shaft bearings. 

Isolating Oil Leakage A 

1. Visually inspect the entire tractor for leakage at hous- 
ing gaskets, seals, and O-rings. Also check for cracked 
housings or loose drain plugs and cap screws. 

2. Operate the hydraulic components and check for 
leakage as instructed in  Section 270. 

3. Check the hole on bottom of clutch housing. 

a) If oil is present and transmission oil level i s  low, 
the front seals on the transmission case are leaking. 

b) I f  oil is present and the engine oil level i s  low, the 
engine crank shaft oi l  seal is  leaking. 

4. Remove lower plugs from each brake cover. If oil 
i s  present, the final drive pinion shaft oil seal is 
leaking. 



Trouble Shooting the Power Train 250-50-3 

DIAGNOSING CLUTCH MALFUNCTIONS - PROBLEM POSSIBLE CAUSE 

Clutch Slips 

Clutch Drags 

. Oil or grease on facing . Worn or glazed facing 

Warped disk . Warped pressure plate . Warped flywheel . No pedal play . Operating levers binding or sticking 

Pressure plate binding or operating 
bolts . Operator riding clutch pedal 

. Warped disk 

Warped pressure plate . Warped flywheel . Excessive clearance between 
release lever plate and bearing . Disk binding on shaft splines . Pilot bushing binding on shaft 

Release sleeve assembly sticking . Disk or facing broken . Clutch assembly rusty or dirty . Engine idling too fast 

Clutch Does Not Engage . Disk facings scored,worn or burned 

Disk hub damaged . NO clearance between release 
lever plate and bearing . Release bearing sleeve seized 

Clutch Grabs . Oil or grease on facing . Facing worn or glazed . Disk hub sticking on shaft 

Operating levers binding 

Pressure plate binding on operating 
bolts . Pedal arrnshaft or linkage sticking 

Clutch dirtv . Excessive transmission backlash 

Clutch Squeak . Pilot bushing needs lubrication . Release bearing assembly needs 
lubrication 

Failed release bearing 

Clutch Does Not Release . Clutch sticking to flywheel 

SUGGESTED REMEDY 

Clean or replace disk 

Replace disk 

Replace 

Replace 

Replace 

Increase pedal free play 

Clean or replace clutch 

Clean or replace necessary 

Instruct operator (See Operation 
Manual1 

Replace disk 

Replace 

Replace 

Decrease pedal free play 

Replace as required 

Replace as necessary 

Replace as necessary 

Replace 

Clean or replace 

Adjust 

Replace 

Replace 

Increase free play 

Replace 

Clean or replace disk 

Replace disk 

Repair as necessary 

Clean or replace 

Clean or replace as necessary 

Repair as necessary 

Clean 

Repair as necessary 

Lubricate 

Lubricate 

Replace 

Free and clean surfaces (when storing 
tractor for a long time, use a lock 
lever to  keep pedal in the disengaged 
position) 

YM276and 2760 
SME2760f 11-6304 
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250-50-4 Trouble Shooting the Power Train 

DIAGNOSING CLUTCH MALFUNCTIONS (Continued) 

PROBLEM 

Clutch Chatters 

Clutch Rattles 

Noisy Engagement 

Excessive Vibration 

Pedal Does Not Return 

Pedal Loose 

Pedal Pulsates 

Jerky or Rough Power 
Transmission 

POSSIBLE CAUSE 

Oil  or grease facings . Worn o r  glazed facings . Warped disk . Warped pressure plate . Warped flywheel . Pressure plate cracked or scored . Flywheel cracked o r  scored . Operating levers sticking 

Hub o r  shaft splines worn or damaged . Dir ty  or rusty clutch . Clutch springs worn . Clutch shaft bent or damaged . Axle worn or loose . Excessive transmission backlash . Hub loose on disk . Torsional springs damaged or loose . Release bearing assembly damaged 
o r  broken. . Worn p i l o t  bushing . Shaft o r  splines worn . Bent shaft . Release lever adjustment changed . Worn drive shaft pi lot . Disk rivets loose 

Drive shaft spline worn  . Flywheel loose . Flywheel loose 

Clutch shaft bent or damaged 

Worn on damaged disk or 
pressure plate . Dirty clutch . Improper assembly . Clutch spring worn or damaged 

Return springs worn or damaged 

Worn or damagedpedal or shaft . Release bearing sleeve seized . Yoke armshaft spring pin 
sheared o r  missing . Worn shaft 

Yoke armshaft spring pin 
sheared o r  missing . Broken or missing return spring 

Clutch shaft bent 

Flywheel not seated properly 

Torsional springs worn o r  damaged 

Pressure plate, flywheel or dirk 
facings worn  unevenly 

SUGGESTED REMEDY 

Clean or replace disk 

Replace disk 

Replace 

Replace 

Replace 

Replace 

Replace 

Repair as necessary 

Replace 

Clean and replace as necessary 

Replace clutch 

Replace 

Replace 

Repair as required 

Replace 

Replace 

Repair as necessary 

Replace 

Replace 

Replace 

Inspect and replace as necessary 

Replace 

Repair as necessary 

Replace 

Retimten 

Retimten 

Replace 

Replace 

Clean 

Assemble properly 

Replace 

Replace 

Replace 

Replace 

Replace 

Replace 

Replace 

Replace 

Replace 

Repair x necessary 

Replace disk 

Replace as necessary 

SMEZ76O/IIB?W YM276and Z76D 
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Trouble Shooting the Power Train 250-50-5 

DIAGNOSING TRANSMISSION MALFUNCTIONS 

n PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY 

Low Oil Level (Excessive . Improper oil Drain and replenish 

Oil Leakage) . Damaged or missing gasket Replace . Cracked housing Inspect and replace as required . Leaking oil seals Inspect and replace as required . Loose drain plug Retighten . Loose cover or housing capscrews Retighten 

Hydraulic system leakage See Chapter 270 

Gears Will N o t  Engage, Operator attempting to shift Instruct operator 

or Hand To Shift or too fast 

Excessive Gear Clash . Operator anempting to shift Instruct operator 
with tractor in motion 

Clutch pedal not fully depressed . Improper clutch adjustment . Shift detents worn or damaged . Shifter worn or damaged . Fork bent. worn or hraken . Damaged gears 

Gearsassembled improperly or 
damaged 

Two Speeds Engage . Missingor improperly assembled 

Together interlock plate 

,--- . Damaged gears . Improper gear or shifter arsembly . Worn or damaged shifters 

Will Not Stay In Gear . Shifter detent missing or weak spring 

9 Damaged gears or bearings . Bent or worn shiiter fork . Oil level low ordirty oil 

r Shafts or gears splines worn 

Noisy Transmission . Shaftor gear splines worn 

Operat ion . Damaged or morn gears 
(backlash or cone point unacceptable) . Bearings or bushings worn or damaged . Damaged or bent fork 

9 Loose or damaged geam or gear 
bearings 

Instruct operator 

Adjust 

Replace 

Replace 

Replace 

Replace 

Assembly properly 
Replace 

Install correctly 

Replace 

Assembly properly 

Replace 

Replace 

Replace 

Replace 

Replenish with clean oil and clean 
filter screen 

Replace 

Replace 

Repair as required 

Repair as required 

Replace 

Replace 



250-50-6 Trouble Shooting the Power Train 

DIAGNOSING TRANSMISS ION MALFUNCTIONS (Power Shift) 

(Refer to page 250-1 0-23.250-10-24.250-10-25 for detailed diagnosis on power shift) .e 

PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY 

Transmission Shifts . Low system pressure Test system pressure 

slowly . Low power shift pump output Repair pump 

Erratic Shifting . Valve spool malfunction Test operating pressure . Control linkage out of adjustment Adjust shift linkage 

Tractor Will Not Move . Low system pressure Test system pressure 

In Any Gear . Shift linkageunhooked, bent, orbroken See shifter repair . Range shift transmission broken Repair transmission 

Low oil level Add oil 

Clogged oil strainer (Suction screen) Clean strainer 

Transmission Creeps . Low the pressure and normal system Test system pressure and test 
pressure iresults in element damage) lu te  pressure 

Valve spool leakage Test operating pressure in creeped speed 
position 

Transmission Slips Low system pressure . System internal leakage 

Test system pressure 

Test system pressure 



Trouble Shooting the Power Train 250-50-7 

DIAGNOSING PTO MALFUNCTIONS 

A 
PROBLEM 

PTO Noisy 

POSSIBLE CAUSE SUGGESTED REMEDY 

r Oil level low or dirty oil Replenish with clean oil and clean 
filter screen 

r Damaged or worn gear or collar Replace 

Shaft or shaft splines worn or Replace 
damaged 

Damaged or worn bearings Replace 

r One-way clutch spring weak or broken Replace 

r Improper clutch assembly Assembly properly 

r Noise transmitted from implement Remove implement and check 
(Repair as required) 

PTO Hard To Engage Operator attempting t o  shift too fast 

Operator attempting to  shift with 
tractor in motion . Clutch pedal not fully depressed 

. PTO slidinggear or shaft spline damaged 

PTO Will Not Operate Improper clutch adjustment 

Worn or damaged gear or collar . Damaged shifter 

Excessive implement load onshaft - . One-way clutch claws or spring broken 

PTO Will Not Stay Improper assembly 

One-way clutch worn or damaged 

One-way clutch assembled wrong 
or spring weak or broken . PTOshaft or collar splines worn 

Damged gear or collar 

Weak or broken detent spring . One-way clutch spline worn or damaged 

lnstruct operator (See Operation 
Manual1 

lnstruct operator (See Operation 
Manual1 

Instruct operator (See Operation 
Manual1 

Replace 

Adjust free play of pedal 

Replace 

Replace 

Instruct operator 

Replace 

Assemble properly 

Replace 

Replace spring and assemble clutch 
properly 

Replace 

Replace 

Replace 

Replace 

SME276017183M YMZ76 and 276D 
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SPECIFICATIONS AND SPECIAL TOOLS 26000-1 

SPECIFICATIONS I 

.- 'teering 

ITEM 

Steering Wheel Free Travel . 

Brakes 

ITEM 

Brake Pedal Free Travel 

NEW PART SPECIFICATINS 

. . . 25--40 rnm . . . . . 
(0.984 - 1.575 in.) 

WEAR LIMIT 

. . . . . 50  mm (1.969 in.) 

NEW PART SPECIFICATIONS WEAR LIMIT 

. . . . . . . 20 - 30 mrn . . . . . . . . . . . . . . . . . . . . . . . . . . .50 mm (1.969 in.) 

(0.787 - 1.181 in.) 

SMF2760171BjrW YM276 and Z76D 
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STEERING 260-05-1 

HOW THE STEERING WORKS 

3367028 

A -Steering Shah 
B - BdINut 
C - Rrirsvlning Balls 
D - BallReWrnTvbe 

E -Sector S h h  
F - AdjustinpScrw 
G -Upper Ball Baaring 
H -Lower Ball Baaring 

I - Steering Calumn 
J -Shim 
K - Piman Arm 
L - Drag Rod 

The steering gear box is designed t o  multiply the operator's As the balls roll along and one by one, come to the end of 

turning torque so that the front wheels may be turned groove in the nut, they are forced through a return tube 

easily and resist the transfer of road shock t o  the operator. ID). Eventually, they reenter the nut groove at the oppo- 

The torque developed by the operator is multipled through site end, which accounts for the name, recirculating ball 

gears, then i s  transmitted t o  the wheel spindle assembly via worm and nut. 

linkage. 
One side of t h e  nut has gear teeth cut into it. The pitman 

The type of gear box is recirculating ball worm and nut. arm sector shaft (El gear teeth engage the nutteeth. When 

This type use a nut (6) that rides up and down the worm the nut travels up and down, the senor shaft i s  forced t o  

portion of steering shaft (A). Balls (CJ ride half in the rotate. 
worm and half in  the nut. When the worm is turned, 
the balls impart an axial thrust to the ball nut (El. As 
the nut is prevented from turning, it will then travel up 
or down, depending on the worm direction. 

SME276017183W YMZ76 and Z7SD 
Kinornoro. Printed in Japan 



260-05-2 Steering 

HOW THE STEERING WORKS (Continued) 

T h e  steering motion is  transmitted by the steering wheel As the steering wheel is turned t o  the right, the nut (6) - 
shaft (A) and the ball nut ( B )  to the steering sector shaft i s  threaded upward by the steering shaft worm (A). The 
(El which is connected to the steering linkage leading to the gear teeth on the nut are i n  mesh with the gear teeth 

front wheels. on the senor shaft (E) therefore, as the ball nut moves 
upward, the sector shaft is rotated moving the pitman arm 

The steering shaft (A) is supported by a bearing a t  the (K), which i s  connected to the drag rod, turning the wheels 
bottom of the steering column ( I )  and one in the bottom to the right. 
of the steering sector IG, HI. 

Turning the wheel to the left threads the nut downward. 
rotating the sector shaft to the opposite direction, turning 
the wheels to the left. 



Steering 260-05-3 

DIAGNOSING MALFUNCTIONS 

PROBLEM 
n 

Steering Pulls ta 
One side 

Hard Steering 

Excessive Play in 
Steering 

PSSIBLE CAUSE SUGGESTED REMEDY 

Improper front alignment 

Tie rod or drag rod bent 

Unequal tire pressures . Implement fitted improperly 

Tire pressure too low 

improper front alignment 

Tie rod bent 

Insufficient grease in gear box 

Tractor front end roo heavily 
weighted 

Recirculating balls broken . Front or rear tire pressure too low . Improper tires are installed on 
front orrear axle . Front drive train failure 

Adjust front alignment 

Correct or replace 

Adjust (See page 10-05-14) 

Adjust 

Inflate correctly 

Adjust front alignment 

Correct or  replace 

Add grease 

Reduce front weight by adding rear counter 
weight 

Replace ball nut assembly with shaft 

inflate correctly 

Install correct tires 

Inspect front bevel gear train and repair 
as required 

Excessive backlash in steering Adjust sector shaft adjusting screw 
gear box . Worn ball joints of tie rod or drag rod. Replace . Center pin bushing worn out Install new bushings . Center pin end play improperly Adjust 
adjusted 

Worn steering arm bushing Replace bushing 
(4-Wheel Drivel 

Loosen steering arm-to-final gear Tighten cap screws 
case cap screws (4-Wheel Drive) 

Front Tire Shimmy Faulty front bearing hubs Correct or  replace 

Excessive up and down play i n  Replace 
king pin 

Center pin bushing worn Replace 



260-05-4 Steering 



BRAKES 260-1 5-1 

HOW THE BRAKES WORK 

A - Brake Cwer 
B - Bralra Lever 
C - Operating Cam 

D - Anchor Pin 
E -Brake Dlvm 
F - B r a e  Shoe 

The brakes are internal expansion mechanical. Foot 
pressure expands the brake shoes (F) against the brake 
drums (E) t o  slow or stop the tractor. Each brake as- 
sembly is sealed to prevent water from entering the as- 
sembly. 

The brake drums (El are splined t o  individual pinionshafts 
(H) which are in mesh with the final drive gear. Brake 
shoes (F) are the leadingtrailing type. The same amount 
of braking force i s  produced for both forward and reverse 
motion. The parking brake consists of a locking device 

,--. coupled t o  the foot pedal. 

G - Return Springs 
H - Final Pinion Shaft 

The left and right brakes operate independently of each 
other of can be locked together to allow uniform braking 
action. Pressure against the foot pedals i s  transferred 
through the braka rod to t h e  brake lever (0). Movement 
of the lever causes the brake cam shaft t o  rotate, expanding 
the brake shoes outward against the brake drum. 

As the shoes are pressed against the drums, pinion rotation 
is retarded, which in turn stops or slows final drive gear 
rotation. 

SME27b01718304 YM276and Z76D 
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260-1 5-2 Brakes 

DIAGNOSING MALFUNCTIONS 

PROBLEM 

Brakes Do Not Work 

Uneven Brake Force 
from Left to Right 

Vibration through 
Brake Pedals 

Brake Pedals Do Not 
Return 

POSSIBLE CAUSE SUGGESTED REMEDY 

Oil soaked linings 

Shoes heavily worn 

Adjustment incorrect 

Check for oi l  leak and repair (See page 
60-156) 

Clean linings wi th chlorothane 

Replace (See page 60-156) 

Adjust (See page 6005-5) 

Different amount of pedal play Adjust (See 60-1 5-5) 
from right to  left wheel 

Oil soaked one side linings Clean linings and repail 

Faulty brake shoe springs Replace (See 60-1 5-8) 
Excessive or uneven brake shoe wear Replace (See page 60-15-8) 

Unever brake drum wear Replace (See page M)-15-8) . Brake shaft rod worn Replace (See page 60-154) 

- Pedal return spring broke or worn Replace (See page 60-1 54) 
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SPECIFICATIONS AND SPECIAL TOOLS 27040-I 

SPECIFICATIONS E 

ITEM SPECIFICATIONS 

Hydraulic Oil Capacity 
YM276 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.0 2 (4.76 U.S. gal.) 
YM2760. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.52 (4.89U.S.gal.j 

Type of Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YTF 300 (See page 10-15-3 for equivalents) 

Hydraulic Pump 

ITEM SPECIFICATIONS 

. . . . . . . . .  Hydraulic Pump Output at 2600 rpm 

Pump Speed 
Maximum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3000rpm 
Minimum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500rpm 

Pump Pressure a t  1000 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.3 MPa (125 kgf/cm2) (1778 psi) 

Hydraulic Lift and Implement Hitches - ITEM SPEC1 Fl CATIONS 

Pressure Relief Valve Setting. . . . . . . . . . . . . . . . . . . . .  

Safety Valve (Surge Relief Valve) Setting . . . . . . . . . . . .  

14.7 - 15.7 MPa 
(150- 160 kg/cm2 ) 
(2133 - 2275 psi) 

16.7- 18.6 MPa 
(170- 190 kg/cm2 ) (241 7 - 2702 psi) 

Hydraulic Lift Cycle Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2seconds at 2600 rpm 

Hydraulic Lifting Capacity 
At lower link end . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650 kg (1433 lbs) 
At 24 in. behind lower link end ISAE, OECD) . . . . . . . . . . . . . . . . . . . . . . .  630 kg (1389 lbr) 

Hydraulic Cylinder Leakage (during 5 minutes) . . . . . . . . . . . . . . . . . . . . . . . .  .Less than 20 rnm with 536 kg load on 
61 0 mrn behind lower link end 
(Less than 0.8 in. with 1182 lbs load on 24 in. 
behind lower link end) 

Hydraulic Cylinder Displacement (DxL-Displacement). . . . . . . . . . . . . . . . . . . .  80 w 89 mrn - 0.447 2 
(3.15 x 3.50 in. - 27.3 cu. in.) 

SME276017J~W YM276andZ76D 
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270-00-2 Specifications and Special Tools 

SPECIAL TOOLS 

Hydraulic Pressure Gauge Kit (TOL 91000000) 

Pressure checking 
Hydraulic Lift System 
Engine Lubrication System 

A - 0-2Mkplcm2 
8 - 0-35 k(1/cm1 
C - 0-5 kg/cm2 
D -Hose with auisk Coupler 
E -Adapters with chid( Coupler 

SME276017143W YM276 and 276D 
Kinomofo. Prinkxi i n  J w n  



HYDRAULIC SYSTEM OPERATION 270-05-1 

GENERAL 

A - Re~swoir ISumpl C - Paper Canridge Filtar E -Control Vahe G - Lifting Cylinder 
B - Filter Screen D - Hydraulic Pump F - Relisf Valve H - Safety Valve 

m - p r e s s u r i z e d  Oil 
0 .Pr-re Free Oil 

The hydraulic system of the tractor includes an oil reser- 
voir (Transmission case) (A), filter screen (6). hydraulic 
oil filter (cartridge type) (C), hydraulic pump (Dl, 
hydraulic control valve (E), relief valve (F), hydraulic l i f t  

cylinder (G) and safety valve (HI. 

The transmission case serves as the hydraulic reservoir. 
A mesh screen in t h e  filter housing, located on the bottom 
of the transmission case. filters the hydraulic oil. 

,--. A replaceable paper cartridge type filter, located on the 

hydraulic inlet line, further filters the hydraulic oil filtered 
bv the mesh screen. 

The hydraulic pump (D) draws oil through the two filters 
from the reservoir. The pump then feeds oil through the 
hydraulic cylinder head to the hydraulic control valve (E). 
A pressure relief valve (Fl located in the hydrauliccylinder 
head protects the system from excessive o i l  pressure. 

With the hydraulic control valve in neutral position, all 
oil flows through the valve to the reservoir. When the 
control valve is moved rearward to raise the hydraulic lift, 
oil is diverted t o  the hydraulic cylinder. Upon completion 
of the hydraulic lift operation, the valve is again neutralized 
andall oil is routed to the reservoir. 



270-05-2 Hydraulic System Operation 

A - Reservoir 
B - Filter Screen 
C - Filter (Cartridge) 
0 -Suction L i m  
E - Hydraulic Pump 
F - P r a m  Line 
G - HVdraulie Cylinder H d  
H -Side COW, 

I - HVdnulicCylindercaa 
J - Auxi l ia~Ouuet  
K -Auxilialy Inlet 
L -Main Relief Valve 
M -Control valve 
N -Slow Return & 

Stop Valve 
0 - Hvdrwlic Pinon 

P -Safety Valve 
Q - Auxiliary ounst for 

Sinple Action Cylinder 
R - Pmsmra FIB. Oil 
S - Pmaurized oil 
T - Trappsd Oil 
U - Safety Value Pressure C h d  Port 



Hydraulic System Operation 

CYLINDER HEAD 

,--. The hydraulic cylinder head is located under the operator's seat 
in front of the hydraulic cylinder case. The hydraulic cylinder 
head has the following main parts: 

MAIN RELIEF VALVE - SAFETY RELIEF VALVE 
SLOW RETURN 5 STOP VALVE 
AUXILIARY OUTLET FOR SINGLE ACTING CYLINDER 
AUXILIARY OUTLET & INLET FOR DOUBLE 
ACTING CYLINDER 

A -Main Relief Valve 
B -Safety Relief Valve 
C -Slow Return & Stop Vaive 
D - Auxiliary Outlet dl 

Ifor single action wlinds.1 
E - Safety Valve P&re Chesk Port 
F - Auxiliav Outlet for Double Action 

Cylinder 
G - Auxiliary Inlet for Double Action 

Cylinder 

- 
PRESSURE RELIEF VALVES 

Relief valves are used to protect the hydraulic system from damage 

due t o  high pressure caused by; blockage in the system, tempera- 
ture expansion of the oil or excessive implement weight. Al l  
relief valves described below operate in the same way. 

The tractor has two relief valves, a main relief valve located in the 
hydraulic cylinder head and a safety relief valve (surge relief valve) 
also located in the cylinder head. The main relief valve releases 
at 14.7-15.7 MPa (150-160 kg/cm2) (2133-2275 psi). The 

safety relief valve releases at 16.7-18.6 MPa (170-190 kg/cm2) 
(2417-2702 psi). Thevalves, i f  opened, return oil t o  the reservoir. 

Main Relief Valve 

The main relief valve is  located in the cylinder head. This is the 
first valve oil reaches after it leaves the hydraulic pump. If pressure 
in the system becomes greater than the specified value, the relief 
valve poppet moves off i t s  seat, allowing oil to return to the 
reservoir. This valve maintains normal oil flow in the hydraulic 
system, and protects hydraulic components fram excessive 
pressure. 

A - Main Relief Valve D -To  Reservoir ,--. B -Spring E - T o  Control Valve 
C - fmm Pump F - From Connol Vahrs 

I- Pnsurized Oil 
I- Pmnum Free Oil 2767011C 

YMZ76aod276D SME276OIlIB?D4 
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270-05-4 Hydraulic System Operation 

CYLINDER HEAD(Continued) 

Safety Relief Valve 

The safety relief valve (A) i s  located in the cylinder head. With 
the stop valve open or closed, the safety relief valve protects the 
hydraulic lift assembly from extreme pressure due to heavy imple- 
ment bounce. If pressure becomes too great, oi l  pressure forces 
the poppet of f  its seat, allowing oil t o  return t o  the reservoir. 

A - Safety Rslief Valve 
B -Spring 
C -To R a s r v ~ i r  
= - ~ m r u r i z d  Oil 
=-pressure Fres Oil 

SLOW RETURN & STOP VALVE 

A slow return and stop valves are located in  the cylinder head. It 

controls the rate of oil flowing from the hydraulic cylinder to 
the reservoir and by  turning the knob clockwise completely until 
i t  stops the hydraulic cylinder can be isolated from the hydraulic 
system. 

By turning the knob counterclockwise, the valve opens and allows 
faster oil flow which lowers the lift arm faster. 

The stop valve may beused to hold the l i f t  arms in  raised position 
by  first setting the lift arms t o  the desired position then turning 
the stop valve clockwise unti l  i t  seats. The oil in the hydraulic 
cylinder is then trapped between the piston and stop valve. This 
trapped o i l  holds the I ikarms in position. 

A - Slow Return & Stop Valve 
B - Returning Oil Flow from Cylinder 
- P r e s s u r i z e d  Oil 
I - P C - r e  Freeoil 

SME176Ofll-8304 YM276and 2760 
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Hydraulic System Operation 270-05-5 

HYDRAULIC PUMP - 
The hydraulic pump is a positive displacement gear pump that 
pumps a fixed volume of hydraulic fluid with every revolution 
of the drive shaft. The only way t o  change the pumpoutput is to 
change the speed of the drive shaft. 

Inside the housing (A)  are two gears (C) meshed together with 
minimum clearances between themselves and the walls of the 

chamber. This tight f i t  effectively divides the pump chamher 
in two: the inlet and outlet chambers. As the drive shaft (B) 
rotates the gear attached t o  it-which, in turn, rotates the other 
one-the grooves in the gear teeth trap hydraulic fluid and carry 
it around to the outlet chamber. 

Once there, the hydraulic fluid has nowhere to go but through 
the outlet port. It cannot go full circle because the gear teeth 
mesh with the opposing gear. Each turn of the gears brings more 
fluid into the outlet chamber. The pressure soon builds up high 
enough to force the fluid through the system. 

A - Hvdraullc Pump Hourlng 

B - DrnveShaft 
C -Gears 
D - Bushmgs -- Pressurized Oil 
a- P r e ~ ~ ~ r e  Free 0 1 1  

S M E 2 7 6 0 1 1 1 ~ M  I'M276 and 2760 
Kmomoto. Prinred in Jam" 



270-05-6 Hydraulic System Operation 

AUXILIARY OUTLET [I] 
(For Single Action Cylinder] 

There is an outlet on the left side of the hydraulic cylinder head 
which permits the operation of a remote, single action cylinder- 
for example, in a dump trailer-with the lever located on the right 
side of the operator's seat. Simply connect the cylinder's hydraulic 
line to this port with an adapter. 

Adapter: 314-16UNF-26 

1) Adjusting Position Control Lever 

a) Place position control lever al l  the way forward. 
b)  Pull the position control lever slowly rearward until the 

lower link is horizontal. 
C) Close the stop valve. 

2) Extending the Cylinder 

Move the control lever rearward. The cylinder will continue 
to extend until the piston reaches the end o f  its stroke or the 
control lever is returned manually to the neutral position. 

3) Retracting t h e  Cylinder 

Move the lever forward. The cylinder will continue to retract 
until the piston reaches the end of i t s  stroke or the control 
lever is returned manually t o  the neutral position. 

The 3.point hich cannot be used when the tractor's control lever 
is being used to operate a remote cylinder. 

A CAUTION: The hydraulic system on this tractor can with- 

stand a maximum pressure of 14.7-15.7 MPa (150-160 
kglcm21 (2133-2275 psi). This may exceed the capability 
of some remote cylinders w, check the manufacturer's 
specifications before connecting. 

A C A U T I O N :  When using the auxiliary outlet, the slow 
return valve of tractor is inoperable as the valve must remain 
in the stop position. 

sME2J60/1JffJCd YMZ76and 2760 
~;nomoro. Princed in Japan 



Hydraulic System Operation 270-05.7 

,--- 
AUXILIARY OUTLET, (11) AND RELATED PORTS 

A - Outlet Port 
B - lntst Port 
C - Oil  Return Pons 
D - PBY Port 
E - IN  on Control Valve 
F - OUT on Control Valve 

AUXILIARY VALVE 

The auxiliary valve should have five ports (IN (A). OUT (0). 
PBY (C), (D l  and (61). or a selector valve. The hydraulic return 
line from the "T" or the "OUT" port of the auxiliary valve must -. 
be connected to the return oil plug (314.16UNF-2B with O-ring). 

A - From Pump 
B - T o  Reservoir 
C -TO Pump Pon of  Other Vahs 
D -To lor from) Cylinders 

When using these ports for implements, passage in the hydraulic 

cylinder head outlet (A: Pump side) and Inlet ports (B: Hydraulic 
l i f t  side) must be blocked with the headless plug (C) 11/4-18 
NPTFI supplied with the implement. 

A CAUTION: Always remove this plug (C) when disconnecting 
the ~mplements hydraulic lines from the outlet ports (A); 
leaving it in  place may damage the hydraulic pump. 

CAUTION: The volume of hydraulic fluid available to A extend the remote cylinder is lmited. =he& the oil level 
in  the transmission case when the cylinder i s  fully extended. 
It shwld not be below the end of the dipstick. 

A - Outlet Part 
B -Inlet Port 
C - Plug, 11418 NPTF 

SMEZ760111d304 YMZ76and276D 
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270-05-8 Hydraulic System Operation 

CONTROL VALVE 
6' 

The control valve i s  located in the side cover. 
The main spool, moved by the control lever, regulates oil flow, 
thus raising or lowering the lift arm. 

Flow control valve IC I  minimizes shock at end of l i f t  arm 
movement. 

Check valve (€1 i s  pushed by rod ID) allowing oil to return from 
the cylinder to the resewoir when lift arm is lowered. 

For valve positions for neutral and raising and lowering of lift 
arm see chapter 270-10. 

A -Main S w o l  
8 - Unload Valve 
C - Flow Control Valve 
D - Push Rod 
E - Check Valve 
F - Load Check Vaivs 
G - K -Oi l  Return Outlets 
L - Oil Inlet from Pump 
M - Oil Port trornlto Cylinds~ 

SME2760111~04 YM276end 276D 
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HYDRAULIC LIFT OPERATION 270-10-1 

GENERAL 

,@ 

A - Hydraulic Piston G - Safety Vaiva N - Pmition FHdbaL  Rod 
B - Lifting Shaft H - HydraulicCylinderCan 0 -Draft Control Lever 
C - Lift Arm I - Position Control Lever P - Draftsenring Spring 
D -Cylinder Head J - Control Valve (I - Dnf t  Feedback Rod 
E - Slow Return & Stop Valve K - Pressure Line 
F -Main Relief Valve L -Auxiliary Outletllnlet Plug 

M -Outlet Plug 

This figure shows me main components of the hydraulic The hydraulic lift assembly also has a safety relief valve 
lift. The operator directs the flow of hydraulic fluid (G) and a stop valve IE). The former protects the hydraulic 
through the control lever (I) attached to the control valve system from sudden excessive pressure caured by a jolt 
(J). In the "raise" position, the control valve allows t o  the equipment. The latter a l l o w s  the operator t o  isolate 
pressurized hydraulic fluid t o  enter the cylinder (HI, the hydraulic l i f t  from the  hydraulic system-in any 
pushing the piston rod which rotates the lifting shaft (BI  position desired. 

and raises the l i f t  arms (C). In the "lower" position, the 
valve (J) simply relieves the pressure on the cylinder, The 3-point hitch i s  desigend for Category 1 implements. 

allowing the weight of the implement or hitch to forcethe The hitch consists o f  lower links, l i f t  links, upper link, and 
~ ~ 

fluid inside the cylinder back into the transmission case checkcha'ns 

(reservoirl. The control valve spool regulates the flow into 
the hydraulic cylinder while the ''slow return" valve (E l  - limits the l i f t ' s  lowering speed. 

SMEZ760111-3304 YM276 and 276D 
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27010-2 Hydraulic L i f t  Operation 

POSITION CONTROL OPERATION 

A -Main Spwl 
B - Unload Valve 
C - Flow Control Valve 
D -Push Rod 
E -Mechanical Check Valve 
F - Load Check Valve 
G - Oil Inletfrom Pump 
TA - To reservoir 
TB - T o  reservoir 
TC - T o  raervoir 
D- Preaure Freeoil 
- T r a p 4  Oil 

NEUTRAL 
(OIL FLOW IN CONTROL VLAVE) 

When thernain spool (A) is first moved into the NEUTRAL 
positian, the pressurized hydraulic fluid behind the unload 
valve (0)  +lows through t h e  groove in the spool t o  return 
to the trammission case through the hole (TA) in the top 
of the valve housing. Ar the pressure i s  relieved the unload 
valve (0) closes i t s  port  t o  the transmission case LTB), 
routing the still pressurized hydraulic fluid through the 
flow control valve ( C )  and the opening (TC) back t o  the 
transmission case. 

The load check valve ( F l  and mechanical check valve (E) 
stay in position which seals o f f  the cylinder circuits and 
traps fluid in the hydraulic cylinder. 

SME2760171~04 YM276and 276D 
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Hydraulic Lift Operation 270-10-3 

NEUTRAL 
(OIL FLOW IN HYDRAULIC SYSTEM) 

B - Lifting Shaft 
C - Lift Arm 
D - Cylinder Head 
E -Slaw Return & 

Stop Valve 
F -Main Relief Valve 
G -Safely Valve 
H - Hydraulic Cylinder Care 
I - Porition Control Lever 
J -Control Valve 
K - P-ure Line 
L - Auxiliary Outlet/lnlet Plug 
M -OutIst Plug 
N - Position Faedack Rcd 
0 - Draft Control Lever 



270104 Hydraulic Lift Operation 

POSITION CONTROL OPERATION 
(Continued) 

1807012A 

SLOW RAISE 
(OIL FLOW IN CONTROL VALVE) 

Gradually shifting the control lever t o  the rear allows 
pressurized hydraulic fluid to flow into the chamber 
on both sides of The piston of flow control valve (C). 
The flow t o  the rear chamber i s  greater, producing a 

pressure difference which opens the valve allowing fluid 
into the hydraulic cylinder. When the pressures on the 
valve equalize, some of the fluid is allowed to escape 
through a port (TCI a n d  flow back into the transmission 

C -Flow Contml Valve case. This division o f  the flow from the.purnp reduces 
F - Load Check Valve 
TC - T o  Raawoir the speed of cylinder operation,slowing the speed at which 

I- Prarum Fm Oil  the l i f t  arms raise, and thus permitting finer implement 

P-dzd Oi l  control. 

Even though the raising speed may be lower, the pressure 
i s  s t i l l  sufficient to open the check valve (Fl and allow the 
pressurized hydraulic fluid t o  flow into the cylinder. 

SME276011/830d YM276and Z76D 
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Hydraulic Lift Operation 270-1 0-5 

A - Hydraulic Pinon 
B - LiflingShaft 
C - Litt Arm 
D -Cylinder Head 
E -Slow Return & 

Stop Value 
F -Main Relief Valve 
G -Safety Valve 
H - Hydraulic Cylinder Care 
I -Position Control Lever 
J -Control Valve 
K - PI-re Line 
L -Auxiliary Outletllnlet Plug 
M -Outlet Plug 

N - Position Feedack Rod 
0 - Draft Control Lever 
P - Draft Sensing Spring 
Q - Draft Feedback Rod 
- P r e s s u r i z e d  Oil 
m - P r e 5 u m  F r e e  Oil 
T?- Return Oil 
a - ~ n p p s d  Oil 

SLOW RAISE 
(OIL FLOW IN HYDRAULIC SYSTEM) 

SME276011183M 
Kinomoro. Printed in Japan 
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270-1 0-6 Hydraulic Lift Operation 

POSITION CONTROL OPERATION 
(Continued) 

RAISE (OIL FLOW IN CONTROL VALVE) 

Moving the control lever all the way t o  the rear forces 
the main spool ( A )  into the control valve housing. H v  

A -Main wool draulic pressure then activates the unload valve ( 6 )  closing 
B - Unloal "lave off ik! return port. With maximum pump pressure now on 
F -Load Cheh  Valve the load check valve (F), the valve is forced open and 0- Prarrure Free Oil 
- Pmmurized Oil 

hydraulic fluid is allowed t o  enter the cylinder. This 

fluid forces the piston to the rear, raising the l i f t  arms. 

SMEZ76OlllSUO4 YM276 and 276D 
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Hydraulic Lift Operation 270-107 

RAISE 
(OIL FLOW IN HYDRAULIC SYSTEM1 

A - Hydraulic Piston 
B - Lifting Shaft 
C - Li f t  Arm 
D - Cylinder Head 
E -Slow Return & 

stop valve 
F -Main Relief Valve 
G -Safety Valve 
H - HydraulicCylinder Case 
I - Position Control L m r  
J -Control Valve 
K - P-re Line 
L -Auxiliary Outletllnlet Plug 
M - Outlet Plug 
N - Position Feedback Rod 
0 - Draft Control Laver 
P - Draftsenring Spring 
0 - Draft Feedback Rod 

- Pressurized Oil 
C B  - Prerjura Free oil 
0 - Return Oil 
I - Trapped oil 

SME276Olll4304 
Kinmoto, Princedin Japan 

YM276 and 276D 



270-1138 Hydraulic Lift Operation 

POSITION CONTROL OPERATION 
(Continued) 

A  - Main S p w l  
B - Unlod Vain 
E -Mechanical Chs* valve 
TA - Return pott 
TB -To rwervoir 
TC - To raarroir 
Tg - To rssrrmr 

I - P r - m  FraeOil 
Em- Prsnurrzd Oil 

T r m d  oil 

LOWER (OIL FLOW IN CONTROL VALVE) 

Shifting the control lever forward pulls the main spool 
IA I  out of the control valve housing and presses the push 
rod against the mechanical check valve (E) .  This position 
of the main spool allows the pressurized fluid behind the 
unload valve (9) to flow through the return port (TB). 
Similar1 y. the pressurized fluid from the pump flows back 
into thetransmission case through the return port (TA). - 



Hydraulic Lift Operation 270.10-9 

LOWER 
(OIL FLOW IN HYDRAULIC SYSTEM) 

A -Hydraulic Pinon 
B - Lifting Shaft 
C - Lift Arm 
D -Cylinder Head 
E - Slow ReNm & 

Stop Valve 
F - Main Relief Valve 
G -Safety Valve 
H - Hydraulic Cylinder Cars 
I -Position Control Laver 
J - Contml Valve 
K - Pr-re Line 
L -Auxiliary Outlefflnlet Plug 
M - Outlet Plug 
N -Position Fedback Rod 
0 - Draft Control Lew, 
P - Draft Sawing Spring 
Q - Draw Feedback Rod 

0- Pressurized Oil 
--Pressure Freeoil 
--Return Oil 
- T r a p &  Oil 



27010-10 Hydraulic Lift Operation 

HOW DRAFT CONTROL WORKS 

A - Implemon1 lPlow at=.) 
8 -Upper Link 
C - Draft Senring Spring 
D - LOW, Link 
E - Lifi Links 
F - Lift Arm 
G - Feedback Msshankm 
H - Draft Control Lwer 
I -Hydraulic Cylin&r 
J -Position Control Lsver 
K -Control Valve 
L - Hydraulic Pump 
M- Reservoir 

,--. 
The hydraulic systems of these tractors are equipped with a draft 
control system. The purpose of this system is  t o  maintain constant 
implement height during operation. 

The draft force applied to the implement (A) is transmitted to the 
upper link (El, causing the sensing spring (CI t o  compress. The 
change in angle caused by the sensing spring's compression acti- 
vates a series of control rods (GI which in turn activate the control 
valve (Kl. The implement is thus raised or lowered t o  correspond 
with the settings o f  the position control lever (J) and the draft 
control lever (H  1. 

When the draft force becomes too great for the draft control 
lever setting, the control valve i s  switched into the "raise" position. 
feeding hydraulic fluid t o  the hydraulic cylinder (1) raising the 
lift arms (F), thus the  implement. As the implement is raised. 
the draft force is correspondingly reduced until the control valve 
i s  returned to the "neutral" position. 

When the draft force becomes too small for the draft control 
lever setting, the control valve is switched into the "lower" posi- 
tion, returning oil t o  the sump (M) lowering the lift arms, thus 
the implement. As the implement is lowered the draft force i s  
correspondingly increased until the control valve is returned to 
the "neutral" position. 

In thin way the control valve i s  maintained in a "neutral" position - 
for, each setting of the control levers and constant draft force 
i s  maintained. 



Hydraulic Lift Operation 270-1 0-1 1 

DRAFT SENSING ADJUSTMENT 

Draft control i s  determined by the settings at the draft control 
lever (A), the position control lever (B) and the location of the 
upper link. 

A - Draff Control Laver 
B - PoritionControl Lever 
c - Dull Control (Largs Draft1 
D - Sensitive Conhol (Small Draft1 

1. Draft Control Lever 

If the draft control lever (Al, is  placed in the forward position, 
the controlled draft is large. 

If the draft control lever (A), is placed in the rear position, the 
controlled draft is small. 

2. Upper Link Location 

The degree of sensitivity i s  determined by positioning the upper 
link in the upper or lower hole of the sensing spring bracket. For 
maximum sensitivity, place upper link in lower hole (Bl. For 

minimum sensitivity, place upper link in top hole (A) .  

When t h e  upper link is set in the upper position, more load change 
is required for automatic adjustment. 

When t h e  upper link is set in the lower position, less load change 
i s  required for automatic adjustment. 

SME276011143D4 YM276 and 2760 



270-1 01 2 Hydraulic Li f t  Operation 

DRAFT CONTROL OPERATION 

A - Hydraulic Piston 
B - Lifting Sh& 
C - LifI Arm 
D - Cylinder Head 
E -Slow Return & 

stop VaIme 
F - Main Rslwf Valra 
G -Safety Valve 
H - Hydrauliccylinder Case 
I - PoritionContml Lever 
J - Control Valve 
K - P-re L i m  
L - Auxiliary Outlet/lnktPlug 
M - Outlet Plug 
N - Pasition Feedbkk 
0 - Dnft Control LH.. 
P - Omft Sawing sprino 
Q - Dmh Fmdbr*  Rods 
- Raarrized Oil 
--pram FmeOil 

- RsNm Oil - Trapped Oil 

RAISE 

With the draft control lever (01 in the "Draft Control" range in 
the guide, the draft feedback mds are moved close t o  the control 
valve main spool. This allows maximum sensitivity between the 
sensing spring (PI and thecontml valve. 

Always unlatch t h e  upper link hinge lock plate when using 
draft control. 

When a load is applied t o  the upper link, the force compresses 
the sensing spring (P), pushing the draft feedback rods (0) forward. 
The rods force the draft feedback arm to pivot the draft feedback 
shaft in the side cover. This motion pulls the draft control bar 
rearwad pushing the main spool into the control valve. This 
allows pressurized oil to enter the cylinder raising the lift arms. 



Hydraulic Lift Operation 270-10.13 

LOWER 

When a load relieves pressure on the sensing spring (P), the sensing 
spring returns to a normal position. This allows the draft feedback 
rods (Q) t o  move rearward, returning the draft feedback arm to 

its original position. This pulls the dran control bar foward 
returning t h e  main spool to the neutral position. This allows the 
lift arms t o  lower by draining the trapped oil from the hydraulic 
cylinder. 

A - Hydraulic Pinon 

B -Lifting Shaft 
C -Li f t  Arm 
D - Cylinder Head 
E -Slow Return & 

Stop Valve 
F -Main Relief Valve 
G - Fafew Valve 
W -Hydraulic Cylinder Care 
I -Position Control Lever 
J -Control Valve 
K -Pressure Line 
L -Auxiliary Outlst/lnlet Plug 
M - Outlet Plug 
N - Position Feedbac~ ~~d 
0 - Drafi Contml Lever 
P - Draft Senring Spring 
(1 - Draft Feedback Rods 
m- Pressurized Oil m- PI-,e Free Oil 

m- RehlrnOil a- Tnppsd Oil 



270-10-14 Hydraulic Lift Operation 

SME2760111-81D2 YM276and 2760 
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HYDRAULIC SYSTEM TESTS AND DIAGNOSIS 270-20.1 

GENERAL INFORMATION - The following checks, diagnostis and test procedures are provided 
to  isolate hydraulic system problems. 

Starting with preliminary checks, each procedure is designed to  
isolate the problem to a general area, a particular component 
or a specific hydrauliccircuit. 

Use these procedures when there is a "no hydraulics" comlaint. 
hydraulic functions are slow, or oil is overheated. In all cases. 
follow the sequence and test specifications as given. 

HYDRAULIC OIL TEMPERATURE 

To insure test accuracy, it may b e  necessary to heat the hydraulic 
oil to a specified temperature. Use the procedure on page 270-20-4 
to heat the oil AFTER performing Preliminary Checks on page 
270-20.3. 

SAFETY INSTRUCTIONS 

CAUTION: Escaping f lu id under pressure can have sufficient A force to  penertrate the skin, causing serious personal injury. 
Before disconnecting lines be wre t o  relieve all pressure. 
Before applying pressure to system, be sure all connections 
are tight and that pipes and hoses are not damaged. Fluid 
escaping from a very small hole can be almost invisible. 
Use a piece o f  cardboard or wwd, rather than hands, to  - search for suspected leaks. 
I f  injured by escaping fluid, see a doctor at once. Serious 
infection or reaction can develop if proper medical treatment 
i s  not administered immediately. 

CAUTION: Keep hands away from moving parts. Shut A engine o f f  before checking lines near moving parts. 

CAUTION: Use care t o  avoid injury by l i f t  arms or hitches a in case valve is operated rapidly or unexpectedly. 

w~27601714.?04 ~ M 2 7 6  and Z76D 
~ i ~ ~ m a c a .  Printed i n  Japan 



270-20-2 Hydraulic System Tests and Diagnosis 

HYDRAULIC FLOW CHART 

A - R e m o i r  F -Engine 

B - Filter Scremn G -Main Relief Valve 

C -Cartridge Filter H -Control Valve 
D - HydraulicPurnp I -MainSpaol 
E - Filmr Bypan Valve J -Unload Valve 

K - Flow Control Valve P -Slow Return and Stop Valve 

L - Push Rod 0 -Safety Valve 

M- Check Valve R -Hydraulic Cylinder 

N - L a d  C b s k  Valve S - Auxiliav Inlet i l l )  
0 - Auxi l iw Ovtlst (1) T - A u x i l i ~ v  Outlet I l l )  

SME2760111-9304 YMZ76snd Z76D 
Kimrnoro. Piinred m Japan 



Hydraulic System Tests and Diagnosis 27020-3 

,-- HYDRAULIC SYSTEM TESTS 
Tests: 

PRELIMINARY CHECKS BEFORE 
TESTING . . . . . . . . . . . . . . . . . . . . . . .  270-20-3 

HEATING HYDRAULIC O I L . .  . . . . . . . . . .  270-20-4 

MAIN RELIEF VALVE PRESSURE 
TEST . .  . . . . . . . . . . . . . . . . . . . . . . . .  270-20-5 

HYDRAULIC LlFT LEAKAGE TEST 
(Stop valve open) . . . . . . . . . . . . . . . . . .  270-20-6 

HYDRAULIC LlFT LEAKAGE TEST 
(Stop valve closed) . . . . . . . . . . . . . . . . .  270-20-7 

HYDRAULIC LlFT CYCLE TIME 
TEST. .  . . . . . . . . . . . . . . . . . . . . . . . .  270-20-8 

. . . . .  SAFETY VALVE PRESSURE TEST.. 270-20-9 

P R E L I M I N A R Y  CHECKS BEFORE TESTING 

Check Hydraul ic Oil Cond i t ion :  

Condition Cause 

Milky . . . . . . . . . . . . . . . . . . . . .  Water in Oil 
Dirty . . . . . . . . . . . . . . . . . . . . .  Filter Failure 
Metal Particles . . . . . . . . . . . . . . .  Mechanical Failure 

. . . . . . .  Discolored or Burned Odor Overheated Oil 

Check Hydraul ic Oil Level : 

Condition Cause 

Oil level low . . . . . . . . . . . . . . . .  Improper Fill 
External Leakage 
Use of Auxiliary 
Cylinder 

Ask the Operator:  

How i s  machine performing 
When does it malfunction 
What is machine application 

Check Maintenance Records For : 
, - 

HYDRAULIC PUMP FLOW TEST 270-20-10 Service Intervals . . . . . . .  
Unusual, Frequent or Similar Failures 

Check For:  

Broken or Binding Operating Linkage 
Orher Mechanical Failures 

Check for Externa l  Oil Leaks: 

Engine stopped 
Engine running 

SME276017l-P-704 VM276and 276D 
Kinornoto. Printed i n  Japan 



27&20-4 Hydraulic System Tests and Diagnosis 

HEATING HYDRAULIC OIL 

To  insure tests  accuracy, i t  may be necessary t o  heat the hydraulic 
oil to a specified temperature. Heat oil as follows. 

Proceed with the following after Preliminary Checks on page 
270-10-3. 

1. Move control lever forward t o  lower l i f t  arms. 

2. Turn stop valve clockwise t o  close stop valve. 

3. Adjust engine speed to 1500 rpm. 

4. Move control lever rearward through the neutral position to the 
raise position to by-passoil through the main relief valve. 

5. When the pump's inlet pipe (the lager one) is  too hot t o  hold, 
the hydraulic fluid is at a temperature of 30 t o  40°C (86 to 
1 0 4 ~ ~ 1 .  

SME27601714304 YM276and 2760 
Kinomoro. Prinzed i n  Japan 



Hydraulic System Tests and Diagnosis 270.20.5 

MAIN RELIEF VALVE 
PRESSURE TEST 

1. Install pressure gauge having 24.5 MPa (250 kg/cmz) (3000 psi) 
maximum measuring pressure t o  inlet port (right hand side) on 
cylinder head. 

2. After checking that all connections are tight, start engine. 
Operate engine at 1500 rpm. 

3. Move control lever forward t o  lower lift arms. 

4. Close stop valve completely. 

5. Move control lever rearward to the raise position and read 
pressure gauge then move lever forward to neutral position. 

RELIEF VALVE SPECIFICATIONS 

Pressure Engins Speed Oil Temperature 

14.7-15.7 MPa 1500 rpm 30-4O'C 

I1 50-160 kglcm'l 186-104°F) 

(2133-2275 psi1 

6. If the reading i s  below specification, go to STEP: HYDRAULIC 
LIFT LEAKAGE TEST. 

7. If the reading is above specification, adjust main relief valve 
as instructed on page 70-1 5-4. 

One shim (0.25 mm) adds approximately 363 kpa (3.7 kg/cm2) 
(53 psi). 

A C A U T I O N :  Never adjust pressure t o  more than 15.7 MPa 
I160 kg/cm2) (2275 psi). *Excessive pressure can damage 
the system andlor cause pcrsond injuw. 



270206 Hydraulic System Tests and Diagnosis 

HYDRAULIC LlFT LEAKAGE TEST 
(Stop valve open) 

l. Attach a 536 kg.(1182 lbs) weight t o  a point 610 mm (24 in.) 
behind the lower link hitch point. 

2. Start engine and raise hydraulic l i f t  t o  maximum height 

3. Shut off the engine and note the height of the lower link from 
level ground. 

4. Leave the tractor for 5 minutes and repeat measurement. 

HYDRAULIC LEAKAGE SPECIFICATIONS 

Lowering Limit 2.5 mrnlO.1 in.) 
in 5 min. 

5. I f  the lowering does not exceed the specification, the system 
has parsed the test. Otherwise, pmceed t o  HYDRAULIC 
LlFT LEAKAGE TEST (Stop valve closed). 

SMEZ76011183C4 YMZ76end 276D 
Kinomoro. Printed in Japn 



Hydraulic System Tests and Diagnosis 270-20-7 

HYDRAULIC L lFT  LEAKAGE TEST 

(Stop valve closed) 

I .  Attach a 536 kg (1182 lbs) weight to a point 610 mm (24 in.) 
behind the lower link hitch point. 

2. Start engine and raise hydraulic lift to maximum height, close 
stop valve completely. 

3. More control lever forward t o  lower position and leave it in 
that position. 

4. Shut off engine and note the height of the lower link from level 
ground. 

5. Leave the tractor for 5 minutes and repeat measurement. 

HYDRAULIC LEAKAGE SPECIFICATIONS 

Lower Limit . 20mm 10.8 in.) 
in 5 min. 

6. A lowering exceeding the specification can mean: 

a) Piston O-ring damaged or worn. 
In either case, proceed to the HYDRAULIC LlFT CYCLE 
TlME TEST. (See page 270-20-8) 

b)  Safety valve seat O-ring broken or debris in valve hall. 
In either case, proceed to the HYDRAULIC LlFT CYCLE 
TlME TEST. (See page 270-20-8) 

7. I f  the lowering i s  less than that measured in thepreceding: 
HYDRAULIC L lFT LEAKAGE TEST (Stop Valve Open) 
and also exceed than specification: 

a) The control valve spool or relief valve leak. Replace valve 

assembly. 

SME276Ollld3M YMZ76 and 276D 
Kinornofa. Printed in Jamn 



27020-8 Hydraulic System Tests and Diagnosis 

HYDRAULIC LIFT CYCLE TIME TEST 

1. Attach a 536 kg ( 1  182 lbs) weight t o  a point 610 mm (24 in.) 
behind the lower link hitch point. 

2. Completely open the stop valve and run the engine a t  2600 rpm 

3. Measure hydraulic lift cycle time. One complete stroke. 
Should take 2.0 seconds. 

4. If thecycle time does not meet specification, follow this sequence. 

a) Check that the stop valve is completely open 

b) Check oil: 
Level 
Color 
Viscosity 
Smell 

C) Replace hydraulic oil filter (paper filter cartridge) on the 
inlet line. 

d) Check filter screen in transmission case. Clean as required. 

e) Check for internal oil leakage, noise, and overheating oil. - 
If present, disassemble the hydraulic lift and chek: 

Pressure Relief Valve and Seat 
Stop Valve Seat O-ring 
Stop Valve and Seat 
Safety Valveseat O-ring 
Safety Valveand Seat 
Piston O-ring and Back-up Ring 
Cylinder 



Hydraulic system Tests and Diagnosis 270-20-9 

SAFETY VALVE PRESSURE TEST 

1. Install special adapter (A)  t o  port at left  side of cylinder case. 
Port: M18, Pitch 1.5 m m  

2. Connect pressure line o f  hand pump (B) t o  the special adapter 
(A). 

3. install a pressure gauge measuring 24.5 MPa (250 kg/cm2) 
(3000 psi) full-scale t o  the adapter. 

4. Raise hydraulic l i f t  t o  maximum position. Set the control 
valve t o  the neutral position. Close stop valve on  cylinder head. 

5. Increase pressure in cylinder w i th  the hand pump un t i l  the 
safety relief valve operates to relieve o i l  pressure. 

A - Spcial AdmtEr 
B - From Hand Pump 
C - P-re Gauge 

SAFETY VALVE SPECIFICATIONS 

Pressure . . . . . 16.7-18.6 MPa 
1170-190 kglcrn' ) 
12417-2702 psi) 

6. I f  the reading deviates from the specification, adjust with 
shims, page 70-1 5-7. 
T w o  shim thicknesses are available: 

0.0078 in. 10.2 mml 
0.0170 in.10.5 mml 

A CAUTION: Never raise pressure setting above 18.6 MPa 
(190 kg/cm2 1 (2702 psi). Too high a suing defeats the 
Purpose of the safeiy valve leading t o  phton damage and/or 
personal injury. 



270-20-1 0 Hydraulic System Tests and Diagnosis 

HYDRAULIC PUMP FLOW TEST A 

1. Lower the hydraulic l i f t  and relieve any remaining hydraulic 
pressure. 

CAUTION: Fluid Escaping under pressure can have suff- A.. lclent force t o  penetrate the skin, causing serious personal 
iniurf. Before disconnecting lines, be sure t o  relive all 
pressures. Before applying pressure to system. he sure all 
connections are tight and that pipes are. 

Fluid escaping from avew small hole can be almost invisible. 
Use a piece of cardboard or wood, rather than hands, to 
search for suspected leaks. 

If injured by  escaping fluid, see a donor at once. Serious 

infection or reaction can develop i f  proper medical treatment 
isnot administered immediately. 

2. Make sure that the stop valve is completely open before 
performing hydraulic pump flow test. 

3. Remove outlet plug [ A )  from cylinder head and install a 1/4-18' 
NPTF headlers plug (Bl to block direet passage t o  control valve 
through inlet port. 

A - Outlet Plug 
B -Plug 1/4-18 NPTF 
C - Inlet Hae A 

D - Flow Meter 
E -Outlet Hose 
F - To reservoir 

4. Remove return port plug (F )  located on the left side of trans- 
mission case and install flow meter outlet hose (El. Wire the 
inlet hose IC) i n  place required. 

Two plug holes on cylinder head and return oil plug hole 
on transmission c a e  have SAE 3/4-16 UNF-2B thread 
with O-ring born. 

5. Completely open flow meter ID) and operate engine at 2600 
rpm. 

6. Adjust flow meter control valve to 10.34 MPa (103 kg/cm2) 
11500 psi). 

7. Flow should be 31.2 Plmin 18.24 US gpm). 

8. If flow i s  low. see page 270-20.13 

9. Remove flow meter and remove headless plug from outlet port 
of cylinder head. install plugs with O-rings in outlet ports 
on cylinder head and return port. 

Do not leave the headless plug in the cylinder head outlet - 
port after completing the test. 

SME2160f 11 4304 YMZ76and Z76D 
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Hvdraulic Svstem Tests and Diaanosis 270-201 1 

DIAGNOSIS 

/--. HYDRAULIC SYSTEM 

PROBLEM 

Hydraulic lift 
does not operate or 
lift speed slow 

Hydraulic lift does not 
lower 

Lift arm drops when 
engine is shut off 

POSSIBLE CAUSE 

Relief pressure too low 

Relief valve worn 

Piston O-ring blown 

Piston back-up ring broken 

Clogged filter screen 

Clogged cartridge filter 
Hydraulic o i l  viscosiry too  high 

Hydraulic pumpgears worn 

Control valve leakage 

Auxiliary hydraulics consume too  
much oil 
Closed stop valve 

Pilot spool stuck 

Clogged orifice in control 
valve spool 

Slow-return valve closed or stuck 

Stop valve closed 
Pilot or control valve spool 
stuck 

b Mechanical check valve action 
inoai  red 

O-ring o n  p i n o n  broken 

Cylinder wornor  scored 

O-ring o n  stopvalve seat broken 

b Valve spool worn 

O-ring between cylinder case 
and control valve housing broken 

b Inlet checkvalve or lowering 
valve seat leaking 

Debris in safety valveseat 

Safety valve seat worn or 
O-ring broken 

Loweringvalve worn 

SUGGESTED REMEDY 

Check and adjust 

Replace 

Replace O-ring 

Replace back-up ring 

Clean 

Replace cartridge 

Check 

Replace pump 

Repair 

Remove or adjust implement 

Open 

Replace valve 

Clean 

Open or check 

Open  counterc clock wise) 

Check and replace 

Replace valve 

Replace Or i ng  

Replace cylinder 

Replace Or i ng  

Replace valve 
Replace O-ring 

Check and replace 

Clean 

Check and replace 

Replace valve 



270-20-1 2 Hydraulic System Tests and Diagnosis 

PROBLEM 

Noise from control valve 

Noise from main 
relief valve at maximum 
lift position 

Lift action not smooth 

Hydraulic lift movement is 
not steady (Repeated up 
and down movement during 
use) 

Draft response is too sensitive 

Draft 

POSSIBLE CAUSE 

Lif tarm play improperly adjusted 

Oil viscosity too high 

Relief valve seat damaged 

Valve leaking internally 

3-point hitch over loaded 

Feedback rods improperly adjusted 

Control valve spool or pi lot spool 

stuck 

Air in system 

Oil viscosity too high 

Oil temperature too low 

Eccentric pin maladjusted 

Upper link improperly positioned on 
upper link hinge 

response insensitive Upper link improperly positioned on 

upper link hinge 
Mast height too low 

Slow return valveclosed 

Main hydraulic pump worn 

Oil level low 

SUGGESTED REMEDY 

Adjust upper feedback 

Check 

Replace seat 

Replace valve 

Remove load 

Adjust 

Check and replace 

Check leakage 

Check 

Warm up system 

Adjust 

Place upper link in upper 
hole 

Place upper link i n  lower hole 

Use correct implement having 
Cat-1 fitting 

Open slow return valve as 
necessary 

Replace pump 

Add oi l  

SME276011)+3D8 YM276 and 276D 
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Hydraulic System Tests and Diagnosi? 270-20.13 

- HYDRAULIC PUMP 

PROBLEM 

No pump output 

Pump noise 

POSSIBLE CAUSE 

Hydraulic fluid insufficient 

Pump drive broken 

Pump shaft broken 

Pump shaft key broken 

Hydraulic fluid insufficient 

Cavitation (air being drawn in) 

Pump improperly f i t ted 

Oil viscosity too high 

Pump gear faulty 

Pump drive connector broken 

Pump drive gear broken 

LOW pump output Filter screen clogged 

Cartridge filter clogged 

Pump gears worn 

c Pump shaft key, connector Pressure relief setting t oo  high 

on pump housing broken Auxiliary control valve broken 
Pump installed 180 degrees off  

Auxiliary hydraulicconnectors 
improperly connected 

SUGGESTED REMEDY 

Check 

Replace pump drive 

Replace pump 

Replace key 

Check 

Check pipe O-ring and 
rubber connections 

Reinstall 

Check 

Replace pump 

Replace connector 

Replace gear 

Check and clean 

Replace cartridge 

Replace pump 

Adjust 

Replace valve 

Reinstall 
[See arrow or "IN" and "OUT" marks1 

Reconnect 

SME2760111&704 VM276 and 276D 
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