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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 Caolor 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 fauity area.

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

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

This safety alert symbol indicates important safety messages in this manual. When you see this symbol, be alert to
the possibility of personal injury and carefully read the message that foltows.

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

“Righthand” and the “Left-hand™ sides of this tractor are determined by fauling in the direction of tractor forward
travel.

m This tractor is of metric design. Most hardware is therefare metric {{SO). 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.

All information, illustrations and specifications contained in this service manual are based on the latest information available
at the time of publication. The right is reserved to make changes at any time without notice.

Safety equipments and protectors may not shown in the pictures or illustrations for emphasize the specific part or a visual
point of shoot.

SMEZ760(2)-8705 YM276 and 276D
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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 secureiy
block up the machine when removing any of the wheels, or axles.

3} If it 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.

8) 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 is damaged, re ptace 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, radiator cap should not be removed. Add coolant to coaling 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 it cools. Then
turn the cap slowly to the first stop to relieve pressure before removing it completely.

10) Wait for all moving parts 1o stop COMPLETELY before attempting servicing.

11

ot

Keep hands, feet and clothing a safe distance away from moving belts, puileys 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 if the engine is not running.

14

et

Escaping fluid under pressure can penetrate the skin causing serious injury. Relieve pressure before disconnecting
hydraulic or other lines. Tighten ali connections before applying pressure. Keep hands and body away from pin holes
and nozzles which eject fluids under high pressure. tse a piece of cardboard or paper to search for leaks. Do not use
your hand.

If any fiuid is injected into the skin, it 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 1ast. 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.

SMEZ760(2)-8705 - YM276 and 2760
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16} Failure to follow proper procedures when mounting a tire on a whee! or rim can produce an explosion which may resukt
in serious injury or death. Do not attempt to mount a tire unless you have the proper equipment and experience 1o
perform the job have it done by yvour 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 regularty.

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 compietely serviced.
19) Keep working floor ciean and dry to avoid slippage.
20} Let other worker know what you are daing when servicing in cooperation with the tractor.

21} Safety shields are usualty removed for access to 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.

CAUTION: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.

SME2760(2]-8705 YM276 and 276D
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SPECIFICATIONS AND SPECIAL TOOLS

16-00-1

GENERAL TRACTOR SPECIFICATION

MODELS

DIMENSIONS
Overall length
with 3-point hitch
without 3-point hitch
Overal! width
Overall height
to muffler end
1o steering wheel
Wheel base
Standard tread
front
rear
Turning radius  Without brake
With brake

GROUND CLEARANCE

SHIPPING WEIGHT

Tire

front rear

5.00—-15(F1) 12.4—-24(R1)

7-14{R1} 11.2—-24(R1}

27x8.50—15{Turf) 11.2/10-24(R3)

5.50—-16{F 1} 12.4—-24(R1)

7—16{R1} 12.4-24{R1)

6.00—14{F2) 12.4-24(R1)

25x7.50—15(Turf) 16.5L—16.1 (R3)
ENGINE

Type

Model

Stow idle speed

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

intake

exhaust
Imjection timing
Lubrication system

Max. gross horsepower
{factory-observed)

FUEL SYSTEM
Type
injection pump type
Air cleaner

YM276

2986 mm {117.6 in.)
2714 mm {106.9 in.}
1432 mm {65.3in.)

1865 mm (73.4 in.}
1469 mm {57.8 in.}
1625 mm {64.0 in.)

1015 mm (39.9 in.)
1114 mm {(43.9 in.)
2600 mm {102.4 in.)
2400 mm (945 in.}

329 mm (129 in.})
(at drawbar)

996 kg (2196 1bs.}
X
910 kg (2006 Ths.}

1018 kg (2244 Ibs.}
X

1000 kg (2205 Ibs.)
910 kg (2006 ibs.}

3-cylinder, in-line diesel
3T84HA

900 rpm

1800 to 2600 rpm

84 x 85 mm (3.31 x 3.35 in.}
1.413 € (86.2 Cu. in.)

20:1

1—-3-2

0.20 mm (0.008 in.)

0.20 mm (0.008 in.)

21°BTDC

fForce-feed, pressurized with
full-flow filter

27HP(20.1 KW) at 2600 rpm

Swirl-precombustion chamber
Plunger/bosch type
Dry type with pre-cleaner

YM276D

2986 mm (117.6 in.)
2695 mm (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.}
1114 mm (43.2 in.}
2600 mm (102.4 in.)
2400 mm {84.5 in.)

309 mm {12.2 in.}
{at front axle case)

X
1035 kg (2282 1bs.)
999 kg (2202 tbs.}

X
1115 kg (2458 ibs.}

X
999 kg (2202 |bs.)

3-cylinder, in-line diesel
3TB4HA

900 rpm

1800 to 2600 rpm

84 x 86 mm {3.31 x 3.35 in.)
1.413 2(86.2 Cu.in.)

20:1

1-3-2

0.20 mm (0.008 in.)

0.20 mm {0.008 in.)

21°BTDC

Force-feed, pressurized with
full-flow filter

27HP (20.1 KW) at 2600 rpm

Swirl-precombustion chamber
Plunger/bosch type
Dry type with pre-cleaner

SME2TE0(T)-B304
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10-00-2

Specifications and Special Tools

MODELS

COOLING SYSTEM
Type
Temperature control
CAPACITIES
Fue! tank
Cooling system
{without subtank}
Crankcase (with filter)

Transmission hydraulic system

Front drive gear case

TRANSMISSION
Type

Gear selection
Cluich

POWER TAKE-OFF
Type

Speed

Size
Clutch
HYDRAULIC SYSTEM
Type
Max. Lift capacity
{@ 24 in, behind points)
Relief pressure
Pump
Pump rated output

BRAKES
Type

ELECTRICAL SYSTEM
Type
Battery
Alternator

TIRE AND TREAD
Tire Front

Rear

Tread Front (w/STD AG Tire)

(standard)

Rear {w/STD AG Tire)

{standard)

SMEZ750(2}-8705

YM276

Pressurized with centrifugal pump
Thermostat

322 (8.4 US, gallons)
4.4 2 (1.2 U.S. gallons)

4.3 2 {45 11.5. quarts)
17.5 € {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
Single-disk, dry

2-speed, transmission driven
with overrunning clutch

540 rpm (2258 engine rpm)

1000 rpm {2294 engine rpm}

3B mm {1-3/8in.}

Uses transmission clutch

Open center, constant flow
650 kg (1433 lbs)

630 kg (1389 ibs)

155 kg/cm* {2204 psi.)
Gear pump, driven by engine
31.2 &/ min. {8.2 U.5. GPM)

Mechanical dry, internal
expanding shoe

12-voit, negative ground
One, 12-voit, 70 Ah
15 amp {or 35 amp)

5.00—-15 {F1)
5.50—16 (F1)
27 x 8.50—15
11.2-24 (R1}
12.4--24 (R1)
11.2-24 (R3)
355/80D20 (Turf)

1094 mm {43.1 in.}

1084 mm {43.1 in.)

GENERAL TRACTOR SPECIFICATIONS

YM276D

Pressurized with centrifugal purmp
Thermostat

32 2{8.4 U.S. galions}
4.49 (1.2 US. galions)

4.3 2 {4.5 U.5. quarts)
18 2 {4.8 U.S. gallons)
62 (6.3 U.S. quarts)

Power shift and sliding gear
4-speed range shift, and

3-forward and 1-reverse power shift
12 forward and 4 reverse
Single-disk, dry

2-speed, transmission driven
with overrunning clutch

540 rpm {2258 engine rpm)

1000 rpm {2294 engine rpm)

35 mm {1-3/8in.}

Uses transmission clutch

Open center, constant flow
650 kg {1433 Ibs}

630 kg {1389 (bs)

155 kg/ecm? (2204 psi.)
Gear pump, driven by engine
31.2%/min. (8.2 U.S. GPM}

Mechanical dry, internal
expanding shoe

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

7-14 {(R1})

7-16 (R1)

27 % 8.50-15
11.2-24 (R1}
12.4-24 (R1})
11.2--24 (R3)
355/80D20 (Turf}

1000 mm (39.4 in.)

1094 mm {43.1 in.)

Kinomoto, Printed in Japan
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Specifications and Special Tools

10-00-3
Rated Engine STD. PTO TRAVEL SPEEDS
Gear Speed {2600 rpm} Speed (2258 rpm) With 11.2 — 24 (AG) tire
km/h mph km/h mph
ci 0.27 0.17 0.23 215
c2 0.35 0.22 0.30 019
C3 0.47 0.29 o.M 0.25
1 1.34 0.83 1.16 0.72
2 1.77 1.10 1.53 0.96
3 234 1.45 2.03 1.26
4 4,25 264 3.69 2.29
5 562 3.49 4.88 3.03
6 7.42 461 6.44 4.00
7 10.51 6.54 9.13 568
8 13.93 B.65 1210 7.51
9 18.36 11.48 15.94 997
Max 19.6 km/h {12.2 mph) at 2775 rpm
CR 0.34 0.21 0.30 018
1R 1.72 .07 1.49 0.93
2R 5.46 3.39 4.74 2.94
3R 13.54 2.4 11,76 7.30
Rated Engine STD. PTO With 12.4 — 24 (AG} tire
Gear Speed {2600 rpm) Speed (2258 rpm)
km/h mph km/h mph
c1 0.28 0.18 0.24 0.16
c2 0.37 0,23 0.32 0.20
Cc3 0.49 0.31 0.43 0.27
1 .41 0.88 1.22 0.76
2 1.87 1.16 162 1.01
3 247 1.63 2.15 1.33
4 4.48 2.78 3.89 241
5 5.93 3.68 5.15 3.20
6 7.82 4.86 6.79 4,22
7 11.09 6.90 9.63 5.99
8 14.69 9.12 12.76 7.92
9 19.37 12.10 16.82 10.50
Max. 20.7 km/h {19.9 mph) at 2775 rpm
CR 0.36 0.23 0.31 0.20
1R 1.82 113 1.58 0.88
2R 5.76 3.68 5.00 3.31
3R 14.30 8.87 1242 7.70
Rated Engine STD. PFTO With 355/80D20 (Turf) tire
Gear Speed (2600 rpm) Speed (2258 rpm)
km/h mph km/h mph
ct 0.26 0.16 0.23 0.14
c2 0.34 021 0.30 0.18
c3 0.45 0.28 0.38 0.24
1 1.28 0.80 1.11 0.70
2 1.70 1.06 1.45 0.%1
3 2,24 1.40 1.94 1.21
4 406 254 353 2.2
5 5.38 3.36 4.67 2.92
6 7.09 4.43 B.16 3.85
7 10.05 6.28 8.73 5.46
8 13.32 8.13 11.66 7.23
9 17.58 10.99 15.27 9,54
Max. 18.74 km/h {11.7 mph) a1 2775 rpm
CR 0.33 0.21 0.29 0.18
iR 1.65 1.03 1.43 0.89
2R 5,22 .26 453 2.83
3R 12.92 8.08 11.26 7.04
SME2760{2]-B705 YM276 and 276D
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10-00-4

Specifications and Special Tools

23.0 HP {17.1 kw) at 2600 rpm

3.92 to 4.41 MPa (40 to 45 ka/em? )

(568 to 639 psi) at 300 rpm

PREDELIVERY SERVICE
Tune-Up
PTO Horsepower (Factory estimate) . . . . . . ittt it it et st et ae s
LT3 T oY= 4-1 T Lo T ORI
Thermostat OPening teIMPeratlre . . . . . . . .o ov et e e e e et e e e e 71°C (160°F)
Radiator cap pressure Telease . . . . . . o . i i ittt i e i e e e 76 10 103 kPa
(0.76 to 1.73 kagfcm?)
{11 1o 15 psi)
Engine Speeds
SOW IR . . o ot ittt e e e e e e m e e et e 900 rpm
71 o 1L 2775 % 25 rpm
Ratedspeed atfull load . . . . . . .. ... .. . i it ittt ee e 2600 rpm

Torques

Front Axle to Knee
Front Wheel to Hub
Rear Wheel to Hub
Rear Whee! to Rim
Drag Rod to Pitman Arm

Refer to the following charts for tightening torque specifi-

TORQUE CHART

4 to 8 mm (1/8 to 3/8 in.)

10 to 15 mm {3/8 10 5/8 in.)

196 Nm {20 kgm) (147 ft-bs)
137 Nm (14 kgm) {103 ft-1bs)
294 Nm (30 kgm) {221 ft-lbs)
186 N (20 kgm) (147 ft-lbs)

60 Nm { 6 kgm} ( 43 ft-lbs)

cations. Note, however, that torque specifications for the
more important nuts and bolts will be provided in the l H l@
Y
sections on their assembly. 1867041
A B TORQUE
Bolt effective With across flats of GRADE 77* GRADE 117 (10.9T)°
diameter nuts ang bolts
Nm kgm fe-lbs Nm kgm fe-lbs
Mé 10 mm {0.3937 in.} 8~12 0.8~12 5.8~ 8.7 —_— _— _—
M3 12 {0.5118 ) 23 ~ 30 2.3 ~3.0 17 ~ 22 30~ 34 3.0~35 22~ 25
M10 17 {06693 ) 45 ~ 60 45 ~6.0 33~ 43 60 ~ 70 6.2~72 45 ~ 52
M12 19 {0.7480 } 80~ 100 g~10 58 ~ 72 103 ~ 118 105~ 12 76 ~ 86
Mi4 22 0.8661 ) 118 ~ 147 12 ~15 87 ~ 108 170 ~ 200 17 ~ 20 123 ~ 145
M1 24 (0.e449 ) 170 ~ 210 17 ~21 123 ~ 152 260 ~ 300 268.5~ 31 192 ~ 224
M1g 27 {1.0630 ) 235 ~ 284 24 ~ 29 174 ~ 230 340 ~ 400 35~ 41 253 ~ 297
M20 30 {1.1811 ) 324 ~ 402 33 -4 238 ~ 297 490 ~ 570 50 ~ 68 362 ~ 420
* Grade is embossed on screw head
SMER2760(2)-8705 YM276 and 276D
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Specifications and Special Tools 10-00-5

PERIODIC SERVICE

Service Interval

Engine crankcase oil capacity. . . . . ... e e e e e e 4.32(1.14 US gallons)
Transmission-hydraulic system oil capacity. . . ... ... .. .. .. . 17.56 £ {4.6 US gallons) (2WD)

18 £ (4.8 US gallons) (4WD)

Service intervals

Check engine oillevel. . . . . ... .. . o i i e e Every 10 hours
Changeengine oil ... .. .. .. . .ttt iiit it Every 100 hours
Replace engine oil filter . . . . ... ... .. i e i e, Every 200 hours
Clean crankecase breathertube . . . .. ... ... . . e e Every 600 hours
Check transmission-hydrauticoillevel . . ... ... .. ... . ... ... s Every 50 hours
Change transmission-hydraulicoil .. ....... ... .. . . iy Every 300 hours
Clean transmission-hydraulic oil fitter (Mesh Type} . . .. .. ... ... . ... ... Every 300 hours
Replace transmission-hydraulic oil filter (Cartridge Type) . . . .. ....... ... ... Every 300 hours
Clean and repack frontwheel bearings. . . .. .. .. .. .. ...t Every 600 hours
Check front axle gear oil level {FrontDrive Model) .. ... ........... .. ..., Every 50 hours
Change front axle gear oif (FrontDriveModel) . . . ................ ... ... Every 300 hours
Lubricate grease fittings

Front ax!e Center PIM . . o o o v it e i h et e et e e is it it e Every 10 hours

e 3 T O Every 50 hours

SME2760(1)-8304 YM3276 and 2760
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10-00-6 Specifications and Special Tools
SEPARATION
Torgue
Fenderto-AXle hoUSINg . . ... .. i it 98 Nm {10 kgm) { 72 ft-lbs)
ST T (2 25 e = 1<) » N 30 Nm { 3 kgm) ( 22 ft-lbs)
SEEP-TO-TTANSMISSION BASE + ¢ v v - v o v e e e s vt me s mermemas s raaa s 60 Nm { 6 kgm} { 43 ft-ibs)
Differential housing-to - Transmission €ase . . ... ... .. .. couov e 98 Nm {10 kgm) { 72 ft-Ibs)
Dragrod4o-Pitman arnm . . .. ... . .. it i e s s 60 Nm { 6 kgm) { 43 ft-1bs)
Clutch housing-to-Engine . . .. . . .. .o i e e a8 Nm {10 kgm} { 72 ft-lbs)
Fromi axie bracket-to-Engine .. . .. . ... i e e 98 Nm (10 kgm} { 72 ft-ibs)
Hydraulic ines-to-PUMP . . .. ... i e e 8 Nm (0.8 kgm) {5.8 f1-lbs)
HoOoG MOoUNTIing Dracket CAP SCTBWS. . . . ¢ . o vttt s et e it c et ae s B0 Nm{ 6 kgm) { 43 ft-lbs)
Center pin bracket Cap SCrews . . . - . . o it it i i it i e e i 150 Nm {15 kgm) (108 ft-lbs)
Axle housing-to-Differential housing 7T . .. . ... ... .. . . . i 60 Nm { Gkgm) { 43 fi-lbs)
10.9T . . . e e 70 Nm ( 7 kgm) { 52 ft-lbs)
Hydraulic cylinder case-to-Differential housing . . . ... ... ... ... . ......... 60 Nm { 6 kam) { 43 ft-lbs)
Clutch housing-to-Transmissioncase M12 .. . . ...... .. .. ... . . .. ... .. ..., 137 Nm (14 kgm) {101 ft-ibs}
M4 e 196 Nm {20 kgm) (145 ft-lbs)

YMZ276 and 2760

SME2760(1) 8104
Kinomoto, Printed in Japan



PREDELIVERY SERVICE

10-05-1

YANMAR tractors require set-up and assembly per instructions in
shipping crates. Perform these operations prior to predeiivery
which foliows.

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 to him.

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

Because of 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.

SME2760(1)-8304
Kinomato, Printed in Japan
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10-05-2

Predelivery Service

TMECITS

TMEOI3E

WEG 2

BATTERY
CHARGING “DRY-CHARGED” BATTERY

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

in case of the accidentaly removal of the vent plugs or sealing
tape on vent holes, charge the battery immediately, other-
wise the battery will be dead.

Filling of Electrolyte

CAUTION: Sulfuric acid in battery electrolyte is poisonous,
It can destroy clothing and burn the skin. Wear eye protec-
tion and rubber gloves when filling battery. If you spill acid
on yourself, flush your skin with water and apply baking
soda or lime to neutralize the acid. Get medical attention
immediately. )

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

2. Fili 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.,

in temperate climates In tropical climates
Filling S$p. Gr. 1.260 at 20°C {58°F} 1240 at 20°C (G58°F)
Final Sp. Gr. 1.270 — 1.285 at 1.%30 — 1.245 at )
20°C (58°F) 20°C {58°F})

Standing

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, 1o restore the same elec-
trolyte level in each cell.

SME2760(2)-8705 YM276 and 276D
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Predelivery Service 10-05-3

Initial Charge

6. Connect positive {+} battery terminal to positive of current
source and negative {—) battery terminal to negative of current
solree,

7. After the temperature of electrolyte has fallen or has been
adjusted to below 32°C {90°F), charge the battery at the rate
given below.

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

33160
Amp. Hrs Charging | Volume
Tracior | Battery | Voltage | 50 Hy_ Rate) | Current | of Acid 2 GEE\',
Model | Type Ah A {US Gal) P
YM276 5.5 ,
viaren | N70Z 12 70 7 145} 2

8. Continue charging until all celis gas freely and the voltage and
the specific gravity show no further rise for 3 successive reading
taken at 1-hour intervals.

The charging time is very according to the storage period of
battery as follows:

Storage Period Oto12 121018 18 10 24
{(Month}

Charging Time 3 s 0
{Hour}

Battery that has been stored for a long time may have partly
fost its dry-charged performance. This, however, doses not
mean any deterioration in battery characteristics. Just give
a full initial charge at the charge rate for specified in the
above table.

9. Temperature of the electrolyte during charge should not exceed
45°C {115°F). If it rises higher, suspend charging allow the
electrolyte temperature to fall or cool it to lower than 45°C
(115°F),

SME2760(21-8705 YM276 and 2760
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10-05-4 Predelivery Service

10. After charging, adjust specific gravity of electrolyte to the ~ =
specified value.

T™MEQ127

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 battery.
R
TME7090
G
SME2760(1)-8304 YM276 and 276D
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Predelivery Service

10-05-6

ELECTRICAL SYSTEM
ELECTRICAL SYSTEM
BELT TENSION

Check tension of fan belt and agjust if necessary. Fan belt shoutd
deflect 10 to 15 mm {3/8 to 5/8 inch) when a 89 N (20 Ibs.) 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 — Hiph Beam/Work Light
C — Dim

Headlight Adjustment

Park tractor on level ground, 8 m {25 ft.) from 3 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 — Height of Lamp

B — Centerline of Tractor

€ — Lowsr Light Zone

D — Upper Light Zone

E — 130 mm {5 in,)

F — Points Directly in Front of
Lights

Flashing Warning Lights

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

Turn Signal Light

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

SMEZ2760(2)-8705 YM276 and 276D
Kinomato, Printed in Japan
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COOLING SYSTEM
BELT TENSION
Check tension of fan beit and adjust if necessary. Fan belt should

deflect 10 to 15 mm (3/8 to 5/8 in.} When a 89 N (9 kg} {20 lbs.}
force is applied.

COOLANT LEVEL

Remove radiator cap to see if the radiator is full of coclant. The
sub-tank {A) should have coolant up to the full mark.

A — Sub-Tank
B — Full mark

If coolant level is tow, fill to proper level and determine where
coolant was lost.

ANTI-FREEZE PROTECTION
Use a dependable, temperature-correcting hydrometer to check
anti-freeze protection of coolant. If 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.

SMEZ760(1)-8304 YM275 and 276D
Kingmnoto, Printed in JJapan
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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 is checked.
If it is not, check only to make sure the transmission case is
not dry. Recheck oil level later, when tractor is on level
ground.

A\ CAUTION: Store iubricants out of reach of children.

ENGINE OIL

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

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

A — Upper Indicator Line
8 — Lower Indicator Line

3. ¥f necessary, add enough oil with the following specifications.

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

Single-Viscosity Oil Multi-Viscosity Oit
API cD CCor CD
ML MIL-L-2104C MIL-L-46152
SMES760(2)-8705 YM276 and 276D

Kinamoto, Printed in Japan
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ENGINE OIiL (Continued)

104°F40°C H+
6. Depending upon the expected ambient temperature for the fill
| period, use oil of viscosity as shown in the iliustration.

86°F/30°C H
SAE30

68°F/20°C

50°F/10°C H i SAE20

arFic H

T Y SAEOW—20
SAEI0  SAE1OW-30
18°FI—0°C (1R}

SAESW-.20

SAESW

33106

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

MODEL ENGINE OIL
Q {US gat}
YM276 4.3 {114}
YM276D 4.3 (1.14)
SME2750(1)-8304 YM276 and 226D

Kinomato, Printed in Japan
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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 cross-hatchings.

SMEZ2760(1 8204 YM276 and 276D
Kinomoto, Printed in Japan
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TRANSMISSION-HYDRAULIC OiL (Continued)

4. If necessary, add transmission-hydraulic 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 *‘

SUN OIL ALTRAM #303 Fluid O T

JOHN DEERE 303 (J14B)

CASE TCH Oil {JiC143, JIC144 or

CASE JIC145)

ALLIS- ALLIS-CHALMERS Gear, Hydraulic
CHALMERS and Wet Brake Qil (ACM-7201)
FORD M2C41-A, M2CE3-A or M2CB6A

INTERNATIONAL | Hy-Tran B-§ Fluid
HARVESTER INTERNATIONAL HARVESTER

TME7015

5. The transmission-hydraulic oil capacities of models are as

follows:
TRANSMISSION-HYDRAULIC OIL
MODEL 2 {US Gall
YMZ76 17.5 (4.6
YM276D 18.0 (4.8)
SME2760{1)-8304 YM276 and 2760

Kinomoto, Printed in Japan
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. FRONT AXLE OIL (4WD)

1. Remove oil filier cap {Yellow) with dipstick and wipe clean.

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

FamaN
3. Remove the dipstick again and check oil level. Oil level should
be within cross-hatchings.
If necessary, add SAE 90 gear oil to the front axle housing.
4. The front axte oil capacity is as follows:
MODEL | FRONT AXLE DIL ¢ (US ga!) T
YM276D 6.0 (1.6}
o~
SME2750(1}-8304 YM276 and 276D

Kinomoto, Printed in Japan
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2760333
\

FUEL AND AiIR INTAKE
CHECKING FUEL LEVEL

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

Fuel Specification

Use either Grade Mo. 1-D or Grade No. 2-D fuel, as defined by
ASTM Designation D975 for diesel fuels. Use the chart below to
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. 1-D diese) fuel with a pour point at least 5.6°C
{10° F) below lowest ambient air temperature.

The cetane number shouid 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

Diesel
Tyne of Engine Service Air Temperature Fuel
Grade No.

Wide variation in load

) Below 25°C{80°F}| 1D
and speed, consider-

Above 25°C (80°F)| 2D

able idling.

Heavy load and high Betow 5°C (40°F) 1-D

speed, minimum idling Above 5°C {40°F) 2-D
SME2T50(1)-8304 YM276 and 2760

Kinomoto, Printed in Japan



Predelivery Service 1005-13

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 is in good con-
dition. If the washer is damaged or missing, install new seal
washer,

4. Be sure rubber gasket on the precleaner bow! is in good condi-
tion. Replace as necessary.

SMEZ2760(11-8304 YM276 and 2760
Kinomoto, Printed in Japan
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TIRES, WHEELS AND WEIGHTS

CHECKING TIRE INFLATION PRESSURE

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

Front Tires
Inflation Pressure
Fire Ply .
Size Rating Min Max
kPa tkgfcm?) {psi} kPa {kgiem?} {psi)
5.00-15 4 118 (1.2} (18) 255 {2.6) {37)
714 4 118 (1.2} (18) 176 (1.8) (26}
7—-16 4 118 (1.2) (18) 176 (1.8} (26}
27 x 8.50-15 2 63 {0.7) 110} 69 (0.7} {10}
{Turf}

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

Rear Tires
Inflation Pressure
Tire Py
Size Rating Min Max
kPa (kg/cm?} (psi) kPa {kgfcm?) (psi)
11.2-24 4 78 {0.8) (11) 118 {1.2) {18}
12.4-24 4 78 {08 01 1) 98 1.0) (14)
11.2/10-24 4 78 {0.8) (11} 118 (1.2} (18)
L 355/80020 a 78(0.8) (11) 98 {1.0) (14}

YM276 and 2760

SMEZ2760(2)-8705
Kinomota, Printed in Japan
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FRONT TREAD

Front tread is the distance between left and right tires. It is

measured at the center contact points to the ground of both tires. ___%
A — Front Tread ‘
B — Turnbuckle @ ( @
¥
TME7017

Checking toe-in

1. Steer front wheels straight ahead.

2. Measure distance between tires at hub level, both in front and
in back.
Proper toe-in is 4 to 8 mm (0.16 to 0.32 in.} less in front than
in rear.

A-B=4t08mm
0,16 t0 0.32 in.)
C — Toe-in Gauge

Adjusting Toe-in

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

2. Rotate turnbuckle to lengthen or shorten it. Adjust toe-in
to 6 mm (0.25in.).

3. Tighten lock nuts.

SME275011)-8304 YM276 and 2760
Kinomaota, Printed in Japan
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FRONT TREAD {(Continued) A~

Spreading Adjustable Front Axle

Adjustable front axte is equipped on YM276 (2-wheel drive). The
front tread is adiustable in 100 mm {4 in.} steps.

The front tread of 4-wheel drive model is not adjustable,

v Reversing front wheels to extend wheel tread is not re-
commended.

TMEZ078

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

226210 /_Q'-
s W

2. Remeove holts from tie rod clamps,

3. Remove bolts from {ront axle.

4, Slide axle knee to desired position.
A — Axle Knee
B — Axle
TME7077A SME2760(1)-8304 ¥M276 and 276D

Kinomoto, Printed in Japan
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5. Install axle bolts. Tighten to 196 Nm (20 kgm) (147 ft-Ibs)
torque.

6. Install bolts in tie rod, making sure tie rod is changed same
arnount as 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.

226212

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

mm
TRACTOR TREAD AT AXLE POSITIONS (o
MODEL Tst 2nd 3rd 4th
YM276 1015 | 1115 | 1215 | 1315
{40.0) {43.9) 147.8) 51.8)
SMEZ2T60(1)-8304 YM276 and 276D

Kinamoto, Printed in Japan
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REAR TREAD

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

When reversing the wheels, they must be changed from one
side to the other so that arrow (Circuled) on side of tire
points in the direction of forward rotation of tire.

A -~ Rotational Direction

TMER10%

Adjust other side in same manner. Both sides must be
adjusted to same position.

SME2760(2).8705 YM276 and 276D
Kinomato, Printed in Japan
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Adjusting Rear Tread

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

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

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

A — Hub Bohs
B — Wheal-to-Rim
Retaining Screws

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

mim
TRACTOR REAR TREAD AT RIM/DISK POSITIONS (in.
MODEL 15t 2nd 3rd 4th 5th Bth
YM276 1190 | 1094 | 1288 | 1296 | 1394 —
YM276D (46.8) | 43.0) | (50.7) | 161.0) | (54.9)

4. Tighten all retaining bolts and screws as follows.

Screws Terques
Hub Boits 294Nm (30kgm} (221F1-1bs)
Wheel-to-Rim Retaining Screws 196Nm (20kgm) (14 7ft-lbs}
SME27650(T1-8304 YM276 and 2760

KNinomaorto, Printed in Japan
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REAR BALLAST

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

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

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

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

A — Mark on ground
B — Mark on whesl

TME?089A

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

A — Too much baflast
B — Correct ballast
€ — Too little ballast

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

33100 J Total rear axle weight including tractor weight, liquid baliast,
cast iron weights, and mounted equipment must not exceed
the maximum indicated in the chart below.

Maximum Total Rear Axle Weight
Tire Ply Capacity per a
Size Rating tractor
11.2-24 (R} 4 1210kg {26681bs)
12.4-24 (R1) 4 1210kg (26681bs)
11.2-241R3) 4 1210kg {2668Ibs)
355/80D20 (Turf) 4 1210kg (2668ibs)

SMEZ760(2)-8705 YM276 and 2760
Kinomato, Printed in Japan
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Liquid Ballast

A solution of water and calcium chloride provides safe and eco-
nomical baflast. 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 (3.5 Ibs. per gal.} will not
freeze solid above —45°C (—50°F).

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

33101

Tire Size Liquid Weight per tire 75% fill with 0.4 kg (3.5 lbs)
per liter (S gallon) CaCl,

11.2-24 106 kg (235 Ibs)

12.4-24 140 kg (308 Ibs)

Cast iron weights {Rear wheel weights)

Cast iron weights are available from your YANMAR.

When installing cast iron weights, install a weight (A) (20 kg)
on wheel disk, then install additional weight (B) {26 kg). Each 5
tractor has a limit of rear ballast. See operation manual for the B
o~ fimitation, 33178

A — Base Weight — 20kg {45 Ibs)
B — Additional weight — 25 kg (55 lbs)

FRONT BALLAST

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 (B) and mounted equipment (C} must
notexceed the maximum indicated in the chart below.

27670354

Maximum Total Front Axle Weight

I Tire Ply Capacity per a
) Size Rating tractor

5.00—-15/5.50—15 a4 700 kg (1543 Ibs)
7-14/7-16 4 700 kg {1543 ibs)
L 27 x 8.50—15 2 700 ka {1543 Ipbs}

Front Bumper Weights

— Up to six bumper weights can be installed. Each weight approxi-
mately 20 kg {45 lbs).

2761219

SME2760{2)-8705 YM275 and 2760
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OPERATION

STARTING ENGINE

1. Open fuel shut-off valve.

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

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

A — PTO shift lever

4. Turn off front P.T.O. switch if it is equipped. Move switch
down to disengage front P.T.0.
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 fuli throttle.

7. Turn key clockwise to first position (ON). Check indicator
larnps. Qil pressure indicator lamp should glow.

A — Temperature
B — Charge
Cc —0#H

8. Depress clutch pedal,

SME2760(11-8304 YM276 and 2760
Kinomato, Printed in Japan
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10-05-23

WARNING: Start engine only from operator's seat NEVER
start engine while standing on ground,

8. 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.

Do not operate starter more than 10 seconds at a time.
If engine does not start, wait at least one minute before
trying again.

10. Check indicator lamps as soon as engine starts.; |f lamps do

1.

not go out, stop the engine and determin the cause,

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

COLD WEATHER STARTING ENGINE

v Do not use starting fluid (ether) in this engine,

Thermostart Device

With a cold engine and at ambient temperatures below 0°C (32°F),
operate the thermostart device as follows:

1.
2.

Puil throttle lever fully rearward (stop position).

Crank engine 5 to 10 seconds until oil pressure indicator lamp
stop glowing. If the iamp does not stop glowing for first at-
tempt, try again after waiting one minute.

. Place throttle lever in fully forward position.

. Turn key counterclockwise and hold it there 10 to 15 seconds.

An electric thermostart plug ignites a small mount of fuel in
the intake manifold.

A — Thermostart

B - Off
C —~0On
D — Start
5. Depress clutch pedal. Quickly turn key clockwise and start
engine,
SME276011)-8304 YM276 and 276D

Kinomatao, Printed in Japan
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2760523 |

6. As soon as engine starts, turn key back to thermostart position
and pull throttle lever about halfway back. Hold key in this
position until engine runs smoothly and then turn to “ON”
position.

if 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 to 10 minutes in

cold weather condition.

8. When inlet line to pump becomes uncomfortable to hold,
the oil temperature will be 30—-40°C {100—110°F).

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 to positive terminal of booster battery and to
starter terminal where positive battery cable is attached.

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

3. Attach other end of second cable 10 a good ground on tractor

frame.

Electric Coolant Heater {Optional)

With a cold engine, and at ambient temperatures below +10°F
{=12°C), use a electric coolant heater.

1. Remaove a plug from the left side of cylinder black.
2. Install the coolant heater to the cylinder block.

3. Connect coolant heater to 115-volt electric outlet. In extremely
cold weather, it may take five 10 eight hours 1o heat engine.
Coolant heater has a 400-watt heating element,

SMEZ2760(1)-8304 YM276 and 276D
Kinomoto, Printed in Japan




Predelivery Service

10-05-26

CHECKING ENGINE SPEEDS

1. Remove PTO guard.
2. Start engine.
3. Engage PTO.
4. Pull throttle back to slow idle detent.
5. Measure PTO speed using hand tachometer.
6. Refer 1o chart below to 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 PTO
rpm pm
Fastldle. ................ 2776:25. . . . ... ... .. 664:6
Slowldle . ............... 800 .............. 119
RatedSpeed . ............. 200 .. ............ 622
PTOSpeed . .............. 225B . . .. ..o e 540

STOPPING THE ENGINE

1. Puli throttle jever back to slow idle position.
2. Move power shift lever 1o "N position.
3. Depress both brake pedals.

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

5. If 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.

v Stopping a hot engine suddenly could cause damage to
certain engine parts by over heating.

7. Allow engine to idle one to two minutes to stabilize engine
temperature.

8. Pull throttle lever fully rearward to stop engine.

9. Turn key switch off and remove key,

A — Stop Position
B — Slow ldie Position
€ — Maximum Speed Position

SME2760(7)-8304 YM276 and 2760
Kinomoto, Printed in Japan
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OPERATING CHECKS

DRIVING TESTS

1. Shift transmission through all gears, driving tractor in each gear.
If you find any problem in transmission, linkage, shift levers,
clutech, or any part of power train, refer to Chapter 250 and 50
in this service manuat.

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

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

A — PTO Shift Lever F — Power Shift Laver

B — Clutch Pedal G — Range Shift Laver

C — Brake Padals H — Differantial Lock Padal

D — Throttle Lever i — Front Wheel Drive Shift Lever

E — Foot Throttle

BRAKES

Be sure that brakes ave 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 Shiald

SME2760(1)-8304 YM276 and 276D
Kinomota, Printed in Japan
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HYDRAULIC LIFT AND 3-POINT HITCH

1. Raise and lower hydraulic fift several times to make sure it
functions smoothly.

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

A — 3-Point 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 — Lift Arm Fraea Play
B — Lower Feedback Rod

SME 2760(2)-8705 YM276 and 2760
Kinomaoro, Printed in Japan -
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STORAGE A NEW TRACTOR

To prevent deterioration of tractor during storage, do the folow- — -
ing to 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 tevel, and
coolant level. Add oit or coolant if necessary. During cold
weather, be sure coolant contains sufficient anti-freeze.

3. Check electrolyte level in battery. |f electrolyte does not
cover plates, add distilled water. Make sure battery is fully
charged.

—_—
4, Look clutch pedal in a depressed position to prevent it from
sticking.
5. Gtore tractor in a dry, protected place. If 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.
T
TMETDS1A

SMEZ760(2)-8705 YMZT6 and 276D
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LONG TERM (OVER 30 DAYS)

1. Drain fuel tank and add then 4 2 (1 US gal.} of fuet. Add
0.4 £ {0.1 US gal.} of corrosion inhabitor.

A — Fusl tank

2. Remove and clean battery. Store it in a cool, dry 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. |f necessary to store
tractor outside, cover it with a protective material, Protect
tires from heat, sunlight and petrofeum 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.

2000

SME2760(2}-8705 YM276 and 2760
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WARRANTY AND DELIVERY REPORT

A through discussion of the operation and service of a new
tractor at the time of delivery helps to assure complete customer
satisfacrion. Proper delivery should be an important phase of a
dealer’s program. A portion of the warranty and delivery report
(Right/High) 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, 10
introducing the owner to his new tractor and explaining to him
how to operate and service it,

The warranty on a new tractor shall be explained to the customer.
It appears on “YANMER ODIESEL TRACTOR LIMITED
WARRANTY" (Right/Low) which customer should have received
with a new tractor. '

The following procedure is recommended before the setviceman
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 1o 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 to use bailast

8. The importance of the lubrication and periodic service.

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

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

SMEZIE0(1)-8304 YM276 and 2760
Kirgmato, Printed 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 assures economicai, 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 if tractor is operated under severe conditions.

When servicing each item which is regquired at the time, note the
date in each eolumn 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 the 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 the instrument panel to 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.

SME276012)8705 YM276 and 2760
Kinomoto, Printed in Japan

A WARNING

Do not =>rvice tractor while engine is running.

Stop engine
before servicing




10-10-2

Periadic Service

The foliowing intervals are based on operation under normal
conditions. When operating under unusual conditions, such as
excessive heat, cold, or dust, the tractor shoutd be checked and

serviced at more frequent intervals.

AS REQUIRED

PERIODIC SERVICE TIMETABLE

Item

Ne. Component

Daescription of service

Capacity and
procedure

Description of T
lubricant

AR-1 Brakes

AR-2 Clutch

Adjust pedal free travel.

Adjust pedal free travel,

DAILY OR EVERY 10 HOURS

101 Diesel fuel

10-2 Engine oil

10-4 Coolant

10-5 Bolts and nuts

10-6 Tires

10-3 Transmission-Hydraulic oil

Check fuel level to supply for one-day
operation.

Check oil level with dipstick fully
inserted.

Check oil level.
Check coalant level at sub-tank.

Check tightness of front axfe
bracket bolts and wheel bolts,

Check air pressure, inspect for
damage.

Use clean soft water

10-7 All grease fittings Lubricate grease fittings. Several strokes Muitipurpose type
of grease gun. grease,
10-8 Reflectors, horn and Make sure they are in good working
headlights condition.
108 Pre-cleaner Clean pre-cieaner,
106-10 Radiator Clean front grille and radiator screen.
10-11 Fiiter screen in the fuel Clean screen before filling the tank.
tank {Fuel strainer)
10-12 Indicator lamps Check indicator lamps are good
conditions.
10-13 Brakes Check pedal free travel. Adjust it if 30mm (1 -%in.)
necessary,
10-14 Clutch Check pedal free travel. Adjust itif 25mm {1 in.}
{ necessary.
SME2760(1)-8304 YM276 and 2760
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Periodic Service

10-10-3

EVERY 50 HOURS

:&:"“ Component Description of service g?f::;:lyr:"d Enehs:i':::iton of
501 Battery Check level of electrolyte in each cell. Distilled water
Check for terminal corrosion. Clean
exterior of battery.
{ 50-2 Front axle gear cil Check oil level.

EVERY 100 HOURS

1001

100-2

100-3

100-4

160-5

100-6

Air cleaner

Fuel filter

Engine oil

Steering system

Fan beit

Coolant temperature
indicator lamp

Clean element.

Clean element.

Change oil

Check tightness of steering
system.

Check fan belt tension. Replace belt
if worn or damaged.

Check the bulb by removing
from the lamp holder.

Install new element
after five cleanings

or annually, which-
ever occurs first.

See page 10-05-7
for recommended
engine oil.

EVERY 200 HOURS

200-1 Engine oi fiiter Replace filter element. Replace with a
YANMAR element.
200-2 Fuel filter Replace filter element. Replace with a
Y ANMAR element.
SMEZ760(1)-8304 YM276 and 276D
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10-10-4

Periodic Service

EVERY 300 HOURS

Item Component Description of service Capagcity and Description of
No. procedure lubricant
300-1 Battery Check electrolyte specific gravity.
Charge battery,
300-2 Fan blade and Radiator Ciean fan blade and radiator core.
300-3 Transmisstan and Repiace oil.
Hydraulic oijt
300-4 Hydraulic oil filter Replace filter element,
{cartridge)
3005 Transmission oil filter Clean suction screen
{Suction screen)
300-6 Front axle gear oil Replace gear oil. SAE 90 gear ail
{4wWD ONLY)

EVERY 600 HOURS

6001 Air intake system

600-2 Front wheet hubs
{2WD ONLY)

600-3 Radiator

6004 Engine valve clearance

600-5 Engine valve clearance

6006 Injection nozzie

600-7 Steering wheel

Check air intake system for leaks.

Correct as necessary.

Renew front wheel hub grease.

Flush radiator.
Adijust valve clearance.

Adjust valve clearance,.
Check infection nozzle.

Check steering wheel free travel.

The free travel should

within 40 mm
{1.6in.)
600-8 Transmission ol filter Clean suction streen.
(suction screen)
600-9 Air cleaner Replace element.
SMEZ760(1}-8304 YM276 and 276D
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Periodic Service

10-10-5

~_ ANNUAL

Kinomato, Printed in Japan

Item Co P . Capacity and Description of
mponent Dascription of service pa
No. procedure lubricant
A-1 Air cleaner Replace element annualy (or after
five cleanings, whichever occurs
first).
A-2 Transmission and Hy- Replace oil and filter element
draulic oil annually.
A-3 Radiator Flush radiator annually,
A-4 Engine crankcase Flush crankcase interior,
A5 Hydraulic rubber hoses Check for cracks. Replace as
{it equipped} necessary.
——
4"‘\
YM275 and 276D
SME2760(2)-8705



10-10-6

Periodic Service

DAILY CHECK LIST

No.

Ttem

Description

Reference

Inspections
before
starting
engine

Diesel Fuel

. Check fuel feve!
. Check leakage
. Make sure one-day supply of fuel is

available,

Lubricating oil

. Confirm each component using

lubricating oil is filled to the leve!
indicated on the dipsticks.
{Engine & Transmission)

. Check engine oi! leakage.

Coolant

Confirm radiator is filled by the
specitfied amount of coolant.

-

Use clean soft
water

Bolts and nuts

. Check tightness of bolts and nuts

for mounting between engine and
front axle support, and clutch
housing.

. Check tightness of bolts and nuts for

front and rear wheels.

Tires

-

. Check tire inflation.
. Check excessive wear on the lugs of

wheels,

-

Greasing

Lubricate 3 point hitch and other
moving components.

Reflectors, horn

Check conditions.

Pre-cleaner

Clean pre-cleaner

Fan belt and fan

Check fan belt tension and clean fan
blads.

10

Radiator

Clean front iower griile, radiator screen
and core,

]

11

Battery

. Keep clean and dry the top surface of

battery.

. Check electrolyte level.

Use only distilled
water to refill to
the upper jevel,

12

Brakes & Clutch

Check pedat free traveis of brake and
clutch.

SME2760(1)-8304
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Periodic Service

10-10-7
No, Item Description Reference
13 Oil pressure lamp Co_nflrr.n that {amp glows when mal.n_
switch is turned one step {ON) position.
14 Hourmeter F:Onfll‘m .that n_eedle moves along with
Check Increase in engine speed.
when . .
L 1. Confirm that color of exhaust gas is not
engine is 15 Engine black
started 9 acx. .
2. Check any usual noises.
Qil pressure and Confirm that all lamps stop glowing
16 coolant temperature when engine runs at more than 1000
rpm.
1. Check clutch pedat free travel,
17 Clutch 2. Confirm that clutch is 1o be disengaged
completely.
Check 1. Check steering wheel for excessive play.
when 18 Steering wheel 2. Confirm that steering wheel is not too
operating heavy to turn, and does not vibrate.
tractor
1. Confirm that both left and right brake
pedals are adjusted eventy.
19 Brakes
2. Check brake pedal free travel,
3. Check effectiveness of parking brake.
Re-check 20 Brakes & Clutch Check overheat of brakes and clutch.
1. Grease 3-point hitch and other moving
. components,
Grea
21 sg 2. Grease all components that are
Inspection susceptibie to corrosion.
after
operation 22 Fuel Refill fuel fully.
SME2760(1)-8304 YM276 and 2760
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10-10-8 Periodic Service

PERIODIC CHECK LIST

(®: Checking : Changing}

Hour
Hems '*'506" 100 : 150 | 200 | 250 | 300 { 350 | 400 | 450 | S00
°
Front wheel hub, renewing grease
DATE
.
Fue! injection nozzle, checking
DATE
.
Valve clearance, checking
DATE
. . Y . .
Air cleaner element, cieaning or changing
DATE
Air intake system, checking if leaking
DATE
° . ® . . . [ . e .
Battery electrolyte level, checking
DATE
Battery electrolyte, checking *
specific gravity & charging DATE
* * * * *« *
Engine oil, changing
DATE
* * *
Engine 0il, filter, changing
DATE
Engine crank case interior, washing
DATE
. . . . * .
Fan belt, checking
DATE
. . e ™ ° . . . * .
Fan blade/radiator care, cleaning
DATE
Front axle, gear oil, checking level . . b . . * hd . . ol
and changing DATE
Fuel filter element, washing . * . * i
and changing DATE
|
Transmission oil, checking level . . b . * . . . b
and changing DATE
Transmission oii filter {cartridge type} * *
changing DATE
Transmission oit filter (suction screen) ® bt
Cleani ng DATE
Radiatar, flushing 4
DATE |
v This chart excludes daily or every to hours check and service.
Use “DAILY CHECK LIST’ on preceding page every day.
SMEZ760(1)-8304 YM276 and 2760
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Periodic Service 10-10-9

850 | 600 | 650 | 700 { 750 ; 800 | 850 : 9S00 | 950 | 1000 {1050 | 1100 | 1150 | 1200 Remarks

. L
. ]
. ]
* ] L) . . * *
. .

. . . ] [ [ ] . . ] L] . L] . [ ]
. . .
* * * * * * *
* * * *
. .
. ] ] . . . °

. ] * ) . . . . ] ° . . .

. * . . ] . . * . e . . e *
* L] * [ ] * L] *

. +* ] ) . . . * ) . . ) ] *
* * *
L] ® ®
P D)

|
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Periodic Service

10-10-11

AFTER-SALE INSPECTION

The purpose of this inspection is to make sure that the customer
is receiveing satisfactory performance from his tractor. At the
same time, the inspection should reveal whether the tractor is being
operated, lubricated, and serviced property.

If the recommended after-sale service inspection is followed, the
dealer can eliminate a needless volume of service work by pre-
venting miner irregularities from developing into serious problems
later on. This will promote strong dealer-customer relations and
present the dealer an opportunity to answer questions that may
have arisen during the first few days of operation.

The following inspection pregram is recommended within the first
100 hours of tractor operation.

COOLING SYSTEM

1. Check radiator sub-tank ({Overflow Tank}., Coolant should
be between the marks on the tank. if not, fill to the full mark
and determine where the cooiant was lost.

A — Sub-tank
B — Fuil Mark
C — Lower Mark

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,

SMEZ7650(1)-8304 YM276 and 276D
Kinomoto, Printed in Japan
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10-10-12

Periodic Service

-

2760002

+

AlIR AND FUEL SYSTEM

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

A - Sediment Bowl
B — Filtar Housing
C — Retzining Nut

When reinstalling sediment bowl, be sute the O-ring {B) is in
the groove in the retaining nut {A).

After reinstaliing 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, — Retaining Nut
B — O-Ring
C — Blved Plugs

2. Check entire air intake system for leaks.

3. inspect air filter and clean if necessary.

SME2750(1)-8304 YM276 and 2760
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Periodic Service

10-10-13

~~  LUBRICATION

1. With the tractor on level ground and stopped for ten minutes
or more, loosen engine dipstick and remove it. 1f the oil level is
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. If 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 cil to bring it up to the top of cross-
hatching.

{4WD Model Only)

4. Lubricate 3-point hitch.

A — Upper link

B — Uppsr Link Hinge

C — Lsvaling Tumbuckle
D — Lift Links

E — Lower Links

SMEZ760(1)-8304
Kinagmote, Printed in Japan
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10-10-14

Pertodic Service

ELECTRICAL SYSTEM

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

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

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

3. Check tension of fan belt. Belt should deflect 10 to 15 mm
{3/8 to 5/8 in_} when a BN (20 Ibs) force is applied.

4. Check operation of all lights. If 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 of starter and warning lights.

OPERATION

Perform all checks as instructed under “OPERATING CHECKS”
beginning on page 10-05-26.

1. Driving tests.

2. Brake adjustment.

3. Power take-off.

4. Hydraulic lift and 3-point hitch.

ENGINE

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

SMEZ760(11-8304 YM276 and 2760
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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 A WAH'"NG
to the fuel system parts, Be sure to use fuel of a known quality
from a reputable supplier, INFLAMMABLE
Diesel fuel only

Fuel Specifications
Use either Grade No. 1-D or Grade No. 2-D fuel, as defined by
ASTM Designation D975 for diesel fuels. Use the chart below to 2767037
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. DIESEL FUELS
For maximum filter life, sediment and water should not exceed . ) . Diesel

Type of Engine Service Air Temperature Fue!
0.10 percent. Grade No.
To maintain proper fuel delivery during cold weather operation, :‘ﬂgi;g;?‘;‘gl&;‘f‘d Below 25°C (80°F) 1-D
use Grade No. 1-D dieset fuel with a pour point at least 5.6°C able idling. Above 26°C (80°F) 2D

(-] . -

{10°F} below [owest ambient air temperature. Heavy load and high Below 5°C (402” 1D

speed, minimum idling. ;| Above 65°C (40°F}) 2D

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.

CHECKING FUEL LEVEL

Check fuel gauge to make sure tractor has enough fuel for driving
around the lot. 1f 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.

STORING FUEL

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

Store fue! in a convenient place away from buildings.

SME2780(1)-B304 YM27E and 276D
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10-16-2

Fuel and Lubrication

104°F/40°C ]
86°F/30°C M

688°F/20°C i

3°F/0°C l

14°F/-10°C 1l

SAE30

BO°F/10°C JF SAE20

SAESW

O

4
| SAE10W~20
SAE10 SAE10W-30

SAEBW-20

LUBRICANTS
ENGINE OILS

It is important 1o 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. Single-viscosity oils
API Service CD
MiL-L-2104C

2. Multi-viscosity oils
AP Service 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
fiequently.

¥ ambient temperature is below —1 2°C (10°F), use a coolant
heater {(Engine block heater).

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

1867042
List of Engine Lubricating Dils
. ’ Below 10°C 10-20°C 20-35°C 35°C
Supplier Brand name (50°F) {50—68°F) {68—05°F) {Over 95°F)
- 10W 30
Shell Rotella Oil 20/90W 20/20W P 50
SHELL Shell Talona Oil 10W 20 ig 50
Shell Rimula Ol 20/20W 20/20W ig
RPM Delo Marine Oil 10W 20 gg 50
CALTEX
e 20/20W 30
RPM Delc Multi-Service Qil 10W 20 a0 80
Delvac Special 10W 20 z‘g
Delvac 20W—40 20W—40 20W—40
MOBIL . 10W 30
Delvac 1100 Series 20—20W 20-20W 20 50
) oW 30
Delvac 1200 Series 20-20W 20-20W 40 50 B
Estor HD 0 20 ig
ESSO Esso Lube HD 20 gg 50
Standard Diesel Oil 10w 20 33 50
BP Vanellus M 23
BP 20W % 50
BP Vaneilus C3 40
MOTUL DS DS 0 DS 1 DS 2
SME2760(1) 8304 YM276 and 276D
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Fuel and Lubrication 10-15-3

.~ TRANSMISSION-HYDRAULIC OILS

CALTEX RPM Tractor Hydraufic Fluid

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

SUN OIL ALTRAM #303 Fluid Oil

JOHN DEERE | 302 {114B}

CASE CASE TCH 0il {JIC143, JIC144, or JiC145)

ALLIS- ALLIS-CHALMERS Gear, Hydraulic and
CHALMERS | Wet Brake Oil {ACM-7201}

FORD M2C41-A, M2C53-A, or M2C86A

INTER- INTERNATIONAL HARVESTER Hy-Tran

NATIONAL B-6 Fluid

—
’ TME7015
GEAR OILS
Use SAE #90 and AP! service classification GL-b gear oil for front
axie of four whee! drive model. d@%‘: %E
APl GL-6 gear il is suitable for conditions encountered in hypoid
. <ah- iah- BEARQIL SAE#90
gears and other equipment operated under high speed, high-torque AP Gl=5
conditions.
L & 77t p
1807032
GREASES
Use SAE multipurpose-type grease for all grease fittings. Wheel
bearing grease is recommended for front wheel bearings.
STORING LUBRICANTS
—_ Your tractor can operate at top efficiency only if clean lubricants
' are used. Use ciean containers to handle all lubricants. Store them

in an area protected from dust, moisture, and other contamination.
S rrF-tit
1807033

SMEZ2760(1)-8304 YM276 and 276D
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10-15-4

Fuel and Lubrication

SERVICE INTERVAL

Use the hourmeter on the instrument panel to 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 to 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 oit and filter element
(Cartridge type), and clean suction screen after the first 50 hours
operation.

LUBRICANT MAINTENANCE CHART

INTERVAL OF SERVICE i

COMPONENT CAPACITY TYPE OF LUBRICANT

Engine Oil 432 {45 0.8 gallons} See page 10-15-2. 10 Hrs. Check level

100 Hrs. Change oil

200 Hrs. Change filter

300 Hrs. Wash crankcase

interior

300Hrs. Clean vent tube
Transmission and 17.5 2 (4.6 U.S. galions) Multi-functional fluid for 50 Hrs. Check levei
Hydraulic Qi both transmission 300 Hrs. Change oil and

hydraulic systern. 300 Hrs. Change filter

300 Hrs. Ciean suction screen.
Front Axle Gear Oil 6.0 € {6.3 U.S. quarts) Use SAE 90 Gear Qil. 50 Hrs. Check level

300 Hrs. Change oil
Front Wheel Bearings |  ..... ......... Wheel Bearing Grease 300 Hrs. Repack bearings
Grease Fittings 3 ........ ... ..., Multipurpose Grease See Pages

SMEZ2760(1}1-8304

Kinomaote, Printed in Japsn
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Fuel and Lubrication 10-155

ENGINE CRANKCASE

CHECKING ENGINE OIL LEVEL

Checking OH 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.

Tractar should be on a level surface when oil level is checked. If it
is not, check only to make sure the crankcase is not dry. Recheck
oil level later, when tractor is 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 al! foreign material is in suspection.

During cold weather operation with temperatures below 0°C
{32°F), change oil at any seasonal change in termperature when oil
of a new viscosity is required.

1. Hemove 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 2(1.14 U.S. gallons).

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

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

SME2760(11-8304 YM276 and 2760
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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 oil 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 film 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 3/4
to 1-1/4 turns. Do not overtighten.

5. Start engine and check for leaks.

The filter element has a special bypass valve. Replace only with 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 is not kinked or pinched.

SERVICE INTERVAL: Every 300 hours.

SME2760! 118304 YM276 and 2760
Kinomota, Printed in Japan



Fuel and Lubrication 10-15-7

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 to use Transmission-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
occurs first, replace oil in the transmission case. Drain transmission
case at the end of a day’s operation, at which time the oil is hot
and all foreign material is in suspention.

1. Remove drain plug (A) from transmission case, plug {B) from
front drive case, and drain oil. Lower hydraulic lift to remove
trapped oil.

2. Clean or replace transmission oil filter.

2761418
: 9

3. After installing new {or clean) filter, refill systern with Trans- :
mission-Hydraulic oil, or its equivalent. Capacity is 17.5 £ “y, ig
(4.6 US. gallons) for YM276, and 18.02 (4.8 U.S. gallons) i
for YM276D. : :

SME2760(1)-8304 YM276 and 2760
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10-15-8

Fuel and Lubrication

2761416

Hydraulic Oil Filter

Hydraulic oil filter is located at the hydrauiic suction (low pre-
ssure) line.

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

1. Screw off hydraulic oit 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 untii seal ring just touches
mounting pad. Then turn down an additional! 3/4 o 1-1/4
turns. Do not overtighten.

5. Start engine and check for leaks.

Transmission Oil Filter {Suction Screen)

Transmisston oil filter cover is located at the left side of transmis-
sion case.

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

1. Bemove two cap screw (A} and pry off filter cover {B).

A — Cap Screws
B — Cover
C - Oil Heatar Plug

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

W Renlace the transmission ol filter if damaged.

3. Install cleaned fitter element.

4. Fill system with Transmission-Hydraulic oil.

SMEZ76011)-8304 yM276 and 2760
Kinomato, Printed in Japan




Fuel and Lubrication

10-15-9

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 shouid be within cross-
hatching. If low, add SAE 90# gear oil.

Capacity is 6.0 £ (6.3 U.5. quarts).

Changing Oil

1. Remove a drain plug (A) on the differential housing and twe
drain plugs {B) on both right and ieft final gear case.

A —Drain Plug

B — Drain Plugs on
Finsl Gear Cass

2. Install drain plugs.
3. Refill with 6.0 2 {6.3 U.S. quarts) of SAE 90+ gear oil.

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

When checking oil level after refilling, wait at least one hour

to obtain even level for both bevel gear housing.

5. Recheck oil level after a few hours operation.

SME2760(1)-8304 YM276 and 2760
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10-15-10 Fuel and Lubrication

FRONT WHEEL BEARINGS

CLEANING AND PACKING BEARINGS

1. Jack up front axie.

2262215 /_‘b-
- i = i

2. Remove hub cap. Remove cotter pin and adjusting nut.

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

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

warn.
b . . . . .

5. Pack bearings with whee! bearing grease. Coat seal with multi-

5 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.

3366002

7. Reinstall hub cap.

SERVICE INTERVAL: Every 300 hours.

A —Hub Cab F — Baaring
B — Packing G — Hub
C — Cotter Pin H — Bearing
D —Slotted Nut 1 — Oil Seal
E —Washer J —~ King Pin
SME2780(1) 8304 YM278 and 2760

Kinomota, Printed in Japan



Fuel and Lubrication 10-15-11

GREASING

o Front Axle Center Pin (Every 10Hrs.)

A — Greasa Fitting
B — Grease Pump
C — Front Axle {2WD}

Tie Rod Ends {Every 50Hrs.)

A — Grease Fitting
B - Grease Pump
C —Tis Rod

VammaN
King Pins {Every 50Hrs.)
1. Remove plugs from front axle king pins.
gRO0C 3]
2. Apply several shots of grease to fitting (A}, until clean grease
comes from opening.
A — Greass Fitting
B — Drain Opening
o

SME27650071)-8304 YM276 and 2760
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10-15-12

Fuel and Lubrication

GREASING (Continued)
Drag-Rod Ends (Every 50Hrs.)

A — Gresse Fitting Rear
B — Greass Pump

Clutch Pedal Shaft (Every 50 Hrs.)

A, — Clutch Pedal
B — Graase Fitting

Brake Pedal Shaft (Every 50Hrs.)

A — Breake Podals
B8 — Grease Fittings

3-Point Hich (Every T0Hrs.)

A — Upper Link

B — Upper Link Hinge

C — Leveling Turnbuckle
D — Lift Links

£ — Lowar Links

SME2750(11-8204
Kinomoto, Printad in Japan
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SEPARATION

10-20-1

FRONT END FROM ENGINE

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.

SME2760(2)-B705 YM276 and 276D
Kinompto, Printed in Japan
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10-20-2

Separation

REMOVAL (Continued)

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

A — Cap Screw
8 — Propeller Shaft Cover
C — Hose Clamp

14. Remnove cotter pin {A) which supports spring (B) from the rear
end of propelier shaft.

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

v Be careful when removing the shaft.
The steel balls may fall and be tost unless the shaft is handled
with care.

A — Conter Pin

B — Spring

C ~— Propeliar Shaft
16. 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 hoits.

19. Roll front end away from tractor.

A — Front Axle Bracket
B — Jack
C - Jack Stand

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

SMEZ276011}8304 YM276 and 2760
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Separation 10-20-3

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 boits to 98 Nm {10 kgm)
(72 ft-lbs).

4. Fill both cups {A) and (B) with grease and put in six steel
balls {D) in each cup.

A — Front Cup

B — Rear Cup

C — Propeller Shaft

D — Steal Ball {12 usad)

2767043

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) to compress spring (B), and instal! cotter
pin (C). Install propeler shaft cover {D}.

A ~ Plain Washer

B — Spring

€ — Cotter Pin

D ~ Propelier Shaft Cover

SME2760(71)-8304 YM276 and 276D
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10-20-4 Separatton

FRONT END FROM CLUTCH
HOUSING

REMOVAL

Remove tractor front end from clutch housing.

22670011

1. Remove muffler and air cleaner.
2. Disconnect ground cable from battery.

3. Remove hood.

4. Disconnect wires from:

A — Hemdlights

B — Altarnator

C — Oil Prassure Sender

D — Coolant Temperature Sender
E — Thermostart Heater Plug

F — Starter

5. Disconnect drag rod from pitman arm.

[2760320]

6. Disconnect line from thermostart cup.
7. Disconnect decompression cable.

8. Disconnect houtmeter cable from the drive unit.

SMEZ760(2)-8705 YM276 and 2760
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10-20-5

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 (B}
retaining bolt and nut (D).

A — Hydraulic Line {Suction)
B — Filter Housing

C — Hydraulic Oil Filter

D — Rataining Bolt and Nut
E — Hydraulic Line {Pressure)

13. Insert biocks 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. Slowiy roll rear portion of tractor away.

SME2750(1}-8304 YM276 and 276D
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10-20-6 Separation

INSTALLATION

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

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

Grease main drive shaft at bushing surface before installing.
Apply liguid sealant to the sealing surface between clutch
housing and mounting flange.

2. Engage PTO shift lever and 1urn shaft counter-ciockwisely to
align splines pushing tracior topether.

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

Do not install incorrect length of screws. The length of inlet
line screws fonger than outlet’s,

Be sure length and specified torque for line cap screws 1o
avoid brakage of thread in pump housing.

A — Hydraulic Pump
B — Fitter Housing

4. Tighten clutch housing-to-engine cap screws to 98 Nm (10 kgm)
{72 ft-lbs).
SMEZ76D(2)-8705 YM276 and 2760
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Separation 10-20-7

ENGINE REMOVAL

REMOVAL

Remove engine from tractor.

2267001

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 thermostart 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 — Headlights
g -~ Alternator
C — Qil Pressure Sendar
D — Coolant Tomperature Sender
E — Thermostart Heater Plug
F — Starter

11. Disconnect radiator upper and lower hoses from radiator.

12. Remove cap screw.

SME2760(2)-8705 YM276 and 2760
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10-20-8 Separation

REMOVAL {(Continued)

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

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

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

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

17. Disconnect hydrauiic high pressure line from hydraulic pump.

18. Attach lift eyes to engine for chain hoist,

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

SME2760(7 )-8302 YM276 and 2760
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Separation 10-20-9

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

23. Slowly roll back.

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

25, Siowly lift engine straight up from front axle bracket,

26. When setting the engine down, support it at the edges of
the oil pan. Be sure that no weight is put on the center of
the oil pan.

2261097

INSTALLATION

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

Apply liguid sealant to the sealing surface between clutch
housing and mounting flange.

YM27E and 2760
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10-20-10 Separation

TRANSMISSION CASE FROM
CLUTCH HOUSING

Remove transmission case from clutch housing,

2267001K

1. Remove seat (A} by pulling out seat hinge pin {B).

A — Saat
B8 — Seat Hinge Pin

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

3. Remove cap screws {B) and fenders (C) from steps and rear
axle housings.

A — Wire Harness Connector
B — Cap Scraws
T ~ Fenders

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

5. Disconnect wire harness connector.
6. Disconnect foat throttle linkage.

7. Disconnect hydraulic infet head from cartridge filter.

SMEZ2760{2)-8708 YM276 and 276D
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P

Separation

10-20-11

8. Remove cap screws.

@, Remove regulator cover.

10. Disconnect shuttle shift linkage.

11. Disconnect clutch linkage at front.

12. Remove brake return springs.

3

13. Remove cap screws and steps.

SME2760(1)-8304 YM276 and 276D
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10-20-12 Separation

14, Remove hoilow screw on cylinder head.

15. Remove cap screws.

16. Remove inlet and outiet hydraulic lines.

2 : o ) : 17. Remove brake rods.

18. Support the tractor at clutch housing and apply garage jack
to ansmission to support.

19. Remove clutch housing-to-transmission case connecting nuts.
There are nine muts and underneath nut is easy 1o forget
removing.

20. Roll the rear part of tractor back.

Separating about 4 inches, check if main drive shaft in
front of power shift pump stays with cluteh or not. If the
shaft comes out completely from cluteh section, SEPARA-
TION AT ENGINE-TO-CLUTCH HOUSING is required to

correst.

INSTALLATION

Reverse the removal steps on the preceding pages.

Be sure that clutch disk stays correctly and spline shaft connectors
are properly instalied.
v As mating front and rear part of tractor, pay attention 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 Nm {17 to 20 kgm} (123 1o 145 ft-ibs)
M12: 118 1o 127 Nm {12 to 14 kgm) { 87 10 101 ft-lbs)

SME276011)-8304 ¥M276 and 2760
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Separation

10-20-13

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. (AWD only)

5. Remove brake return springs, foot throttle linkage, brake
connecting rods, steps and hydraulic lines as described on
10-20-10, 10-20-11, 10-20-12.

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

7. Remove transmission shift cover-to-transmission c¢ase cap
SCrews.

8. Remove transmission shift cover assembly.

9. Remove cap screws.

SME2760(2)-8705 YM276 and 276D
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10-20-14 Separation

10. Remove shift fork assembly.

11. Support the tractor at transmission case and apply garage
jack to differential housing 1o support.

12. Remove transmission case-to-differential housing cap screws.

13. Roll the rear part of tractor back.

v Hold range shift gear from the window where lower cover
{ZWD}/front drive case (WD) is removed, preventing from
damapge when the counter gear falling down,

v 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 fransmission 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-t0-
differential housing. Two cap screws of bottom are M12 x
45, and others M12 x 35.

Item Specification
TOrQUE .« & v v e it e e e e e e e 98 N {10 kgm} {72 fr-lbs?
SME276011)-8304 YM276 and 276D
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Separation

REAR AXLE HOUSING FROM
DIFFERENTIAL HOUSING
REMOVAL

10-20-15

Remove rear axle housing from differential housing.

2267001M

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 of battery, then flashing light cable
and safety start cable at PTO shifting lever,

6. Remove fenders as described on page 10-20-10.

7. Disconnect brake rod.

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

SME2760(2)-8705 YM276 and 276D
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10-20-16 Separation

9. Flatten 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.

SME2760(1]-8304
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Separation 10-20-17

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

16. Support the axle housing with chain hoist.

17. Remove two nuts, eight cap screws and two Cap SCTEws On
lower link hinge bracket of rear axle housing-to-differential
case.

18. Remove rear axie housing.

INSTALLATION

1. Reverse the removal steps on the preceding page.

2. Find out M10 x 58 cap screws which have “10.9T7" mark
on head. They are for lower link hinge bracket-to-axie housing-
to-differential housing and apply with “LOCK-TITE".

3. Reinstall ROPS and seat belt.
Tightening torque;

MIOXSB{109T). . . .. - ettt e e e 70 Nm {7 kgm} (52 ft-lbs}
All other nutsand cap sCTews . . . . . . . ... 650 Nm {6 kgm} (43 ft-lbs)
SMEZ760(2)-8705 YM275 and 2760
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10-20-18 Separation

HYDRAULIC CYLINDER CASE
FROM DIFFERENTIAL HOUSING

REMOVAL

Remove hydrauiic eylinder case from differential housing.

2267001N

1. Remove seat for convenience of future works.
2. Remove pressure line from hydraulic cylinder head.

3. Remove three cap screws and seven nuts of hydraulic cylinder
case-to-differential 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-Ibs).

A&\ CAUTION: Reinstall ROPS and seat bett if removed.

SMEZ2760(2)-8705 YM276 and 2760
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ENGINE REPAIR 20

SPECIFICATIONS AND
SPECIAL TOOLS
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SPECIFICATIONS AND SPECIAL TOOLS

20-00-1
SPECIFICATIONS SPECIAL TOOLS
Cylinder Head, Valves and Camshaft
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Rocker Arm Assembly
ShattOD.................. 13.98 to 14.00 mm (0.5504 to 05512 iw.) ..... 13.90 mm (05472 in.)
Bushing1.D. ............... 14.02 vo 14.03 mm (0.5520t0 0.5524in.) .. .., 14.10 mm {0.6512 in.)
Bushing-to-shaft clearance . ..... 0.016 to0 0.052 mm (0.0006 t0o 0.002in.} ...... 0.18 mm (0.006 in.)
Valve Springs
Free Hength, ... ............ A00mm {1.570n) . ... ... . 395 mm {1.55in.)
Springtilt . ................ e een e e e e e, 1.40 mm (0.055 in.}
Springcompression . ... ....... 374 kg at 23.50 mm {89.45 |bs. at 0.92in.). . ... 36.00 kg at 23.50 mm
(79.36 1bs. at 0.92 in.)
Valve Face Angle .. ............ 45°
Vatve Face 0.D.
Intake ................... 35.0mm (1.37 in.}
Exhaust .................. 290 mm (1.14in.)
ValveStemO.D. .. . ............ 79610 797 mm (0313310 0.3137in.} . ... ... 6.90 mm (0.271 in.}
Valve Guide I.D. . . . . ... ........ 8.01 to 8.026 mm {0.3153t0D.3159%9in.} ... .. 8.08 mm {0.318in.}
Guide-to-Stem Clearance . ........ 0.04 to 0.06 mm (000210 0.003in) ......... 0.15 mm (0.006 in.}
ValveSeat Angle . ............. 45°
Valve Seat Width
Exhaustvalve . .. ............ 1.77 mm {0.070in.)
Intakevalve . . . ............. 1.77 mm {0.070in,}
Valve Height {recessed) .......... 1.00mm (0.039in.) »«rvr-crecenaanraaan 1.500 mm (0.059 in.}
Cylinder Head Distorition , .. .. ... 0.03mm (0.00129n) .. .. ... ... 0.1 mm (0.004 in.}
Camshaft Gear Backlash . . ........ 00810 0.16 mm {0003t 0006in.) . ........ 0.30 mm {0.012in.}
Camshaft Journal O.D.
Flywheel side journal ... ... ... 289.939 10 29.960 mm {1.1791t0 1.180in.} ... .. 2984 mm {1.175in.)
Between No, 1 & No. 2cyl. ... .. 41.425 10 41.450 mm (1.6311t0 1.632in.) .. ... 41.28 mm (1.625 in.)
Between No. 2 & No. 3cyl. ... .. 424251042450 mm (1.670t0 1.671in.}) .. ... 42.28 mm (1.665 in.}
Camshaft Bearing Bore [.D.
Flywheelside . . ............. 30.000 to 30.021 mm (1.18110 1.182in.}) ... .. 30.07 mm {1.184 in.)
Between No, 1 & No. 2evyl. .. ... 4150010 41626 mm {1.634t0 1.635in.}) ... .. 4158 mm (1.637 in.)
Between No. 2 & No.2 . ... ... 42500 to 42.625 mm (1.673t0 1.674in} .. ... 4258 mm (1.676in.)
Valve Clearance
Intake and Exhaust Valves . ... .. 0.2 mm (0.008 in.) {cold condition)
SMEZ2750(1)-8304 YM276 and 276D
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20-00-2 Specifications and Special Tools

Cylinder Head, Valves and Camshaft {Continued)
ITEM NEW PART SPECIFICATIONS WEAR LIMT
Camshaft Bearing-to-journal
Oil Clearance
Flywheelside. .. ................ 0.04 t0 0.08 mm (0.001 t0 0.003in.} . ......... 0.12 mm {0.004 in.)
Others . ..., .0 iiriinsnnn 0.051t0 0.10 mm {0.002 10 0.004in.} . ......... 0.15 mm (0.006 in.}

Camshaft Lobe O.D.

intake exhaust valve . ............. 3B.00OmMm(1.378in) ... ... ... 34.50 mm (1.358 in.)

Feelpump .................... 4500 mm (1.772in.) . . L. e 44.90 mm {1.768 in.)
TappetO.D. ... ... ... .. L. 9.98t09.99 mm (0.3833100.3%4 in.} . ......... 9.95 mm (0.392 in.)
TappetBore 1.D. ... ... . ... .. ...... 10.005 to 10.020 mm {0.3%4 10 0.395in.} ...... 10.07 mm {0.396 in.)
QilClearance . .. ... ... ... ........ 0.01 t0 0.04 mm (0.0004 10 0.0016in.) ........ 0.10 mm {0.004 in.)
PushRodBend ................... 0.03mm (0.0012in.) ............c..cu... 0.3 mm (0.012 in.}
PushRod Length .................. 188.0mm{7A0Tin} ... ....... ... ....... 187.5 mm (7.382 in.}
TORQUES

Cylinder Head Bolts and Nuts

Initial . .. ... . i ., 39 Nm (4.0 kgm) {29 ft-lbs)
Second . ... ... e i 78 Nm (8.0 kam) (58 ft-Ibs}
Final . ........ .00, 127 Nm {13.0 kgm) (94 ft-tbs)
Cylinder Head Assist Boits and Nuts . . . . .. 29 Nm (3.0 kgm) (22 ft-Ibs}
Rocker Arm Shaft Support Nuts . . .. ... 54 Nm {4.5 to 5.6 kgm) {40 ft-1bs}
Timing Gear Cover Cap Screws . ........ 25 to 27 Nm {2.5 to 2.7 kgm) (18 to 19.5 ft-Ibs)
Governor Weight Support
Securing Nut . . ... ... .. ... .. 74 Nem (7.0 to 7.5 kgm} {54 ft-lbs)

Camshaft Ball Bearing

RetainerScrew . . . . ..., .. c...... 20 Nm (2.0 kgm} {15 ft-lbs}
Cam Gear & F.l.Cam Nut . ......... 68 Nm (7.0 kgm} {50 ftlbs)
SME2760(1)-8304 YM276 and 276D

Kinomoto, Printed in Jepan



Specifications and Special Tools

20-00-3

Cylinder Block, Liners, Pistons and Rods
ITEM NEW PART SPECIFICATIONS

Piston Ring-Groove Ciearance

TOPANG .. oot s 0.065 to 0.1000 mm (0.0015 10 0.004 in.) .. ...
Secondring . ........... ..., 0.035 to 0.070 mm (0.0014 to 0.003 in.)
Ollring .. ... . 0.020 to 0.055 mm (0.0008 to 0.0022 in.)

Piston Ring Gap

Topring ... ..ot i i i 0.25t0 0.45mm {0.009tc 0.017in.) . ........
Secondring ......... .0 020t0 0.40 mm (0.00B1tc 0.D16in.) ... ... ...
Ollring . ..cvv i v i e 0.25t0 0.45mm (000910 0017in.) ... ... ...
PistonOD. .......cicnmiiuinnnnn 83.902 10 83.932 mm (3.303t0 3304 in.) .....
PistonPinO.D. .......... .. ... ... 25.991 to 26.000 mm {1023 t0 1024 in.) .....
Piston Pin Bushing I.LB. . ... ......... 26.025 to 26.038 mm (1.024 t0 1.025in.) .....

Pin-to-Bushing

OilClearance . .............o-.. 0.025 10 0.047 mm (0.0009 to 0001 in.} ......

Connecting Rod Bearing

D, 47000 10 47042 mm (1.850t0 1.852in.} .....

Connecting Rod Joumnal

OD. .. 46.950 to 46.964 mm {1.848to 1.849in.) ... ..

Bearing-to-Journal

Clearance .. ...... v vvnvnnnns 0.036 1o 0.092 mm (0.0014 t0 0.0036in.) ... ..

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

Cylinder Liner 1D, ... ... ... ... ... 84.008 to 84035 mm {3.307 t0 3.308in.} ... ..

Cylinder Liner-to-Piston

WEAR LIMIT

0.30 mm (0.012in.}
0.25 mm {0.010in.)
0.25 mm {0.010in.)

1.5 mm {0.06 in.)
1.6 mm {0.06 in.}
1.5 mm (0.06in.)

83.800 mm {3.209 in.}
25900 mm (1.019in.)

26.100 mm {1.027in.}

0.15 mm {0.006 in.)

47.100 mm (1.854 in.)

46.920 mm (1.847 in.}

0.15 mm (0.006 in.)

84.180 mm (3.314 in.}

Clearance .................... 0.068 t0 0.133 mm (0.002tc 0.005in.} ....... 0.280 mm {0.011 in.}
TORQUES
Connecting RodCaps . ............. 44 10 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 1o 36 ft-lbs)
SME2760(1)-8304
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20-004 Specifications and Special Tools

Crankshaft, Main Bearings and Flywheel

ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Crankshaftendplay . .............. 0.09 10 0.19 mm {0.0035t0 0.0075in.) ......... 033 mm (0.013in.}
Main bearing 1.D.

Rear (Flywheel side} . ............ 65.000 to 65.045 mm (2.659t0 2.560in.) ....... 65.10 mm {2.563in.}

Others . ... .. .. e 60.00 to 60.045 mm (2.362t02.3641in.) ........ 60.10 mm {2.366 in.)
Bearing-to-journal oil

ClearanCe . . . . v v e e e 0.036 to 0.095 mm {0.0014 t0 0.0037 in.) ....... 0.15 mm {0.006 in.)
Main bearing journal O.D.

Rear (Flywheel side) . .. ... ... .... 64.950 to 64.964 mm {25571t 2.5576in.} ... ... 64 .920 mam (2.658 in.}

QOthers .. .. ... ... ... 59,950 to 59.964 mm {2.360t0 2.361in.}) ....... 59.92 mm (2.359in.)

iywheel clutch surface
Flatness ... ... ... 14,935 to 14.953 mm (0.588 to 0.588 in.)

Clutch shaft-to-bushing oil
Lo L L = - J S 0.3 mm {0.012n.)

TORQUES

Main bearing housing
halfcapscrews . ... ... .......... 44.1 10 480 MNm {4 5 to 5.0 kgm) {32.5 10 36.1 ftibs)

Intermediate bearing housing
SELSCrEWS . . . o v vt e ieeer e 68.6 to 735 Nm {7.0 to 7.5 kgm} (50.6 tp 54.2 ft-Ibs)

Rear main bearing housing-to-

block CapsCrews . . . ...« ..o ... 245 to 26.6 Nm (2.5 t0 2.7 kgm) {18.5 to 19.5 ft-lbs)
Flywheel-tocrankshaft
CAPSCIEWS .+ . v i v s e o st en e e 68.6 to 73.5 Nm {7.0 to 7.5 kam) (50.6 to 54.2 ft-bs)

Crankshatt Gear-to-

crankshaft . . ...... . .. €69 10 73 Nm {7.0 10 7.5 kgm) (51 to 54 fribs)
Crankshaft pulley-to-
crankshaft . . .. ............ ..., .. 17.6 to 19.6 Nm (18.0 to 20.0 kgm} (13.0 to 14.4 ft-lbs}
SME2760(1)-8304 YM276 and 2760
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Specifications and Special Tools 20-00-5
Lubrication System
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Engine oii pressure . .. .. ..... ... 245 to 392 Kpa (2.5 to 4.0 kg/em? ) {36 to 57 psi)
Qil pump-crankshaft gear

backlash . ................. 0.08t00.16mm (0.003t0c 0006in.}........ 0.3mm (0.012in.}
QOilpumprotorrecess .....-..... 0.03 to 0.09 mm {0.001210 0.0035in.}) . . .... 0.15mm (0.006 in.}
Quter rotor-io-pump body

clearance . . .. ... ... ... ... 0.10 t0 0.16 mm (0.004 to 0.006in.} .. ... ... 0.25 mm (0.01in.)
Inner rotor-to-outer rotor

clearance . . .. ...... ... 0.101t0 016 mm (0.004t0 0.006 i) .. ... ... 0.25 mm {0.071in.}
TORQUES
Oilpancap screws ... .......... 7.8109.8 Nm (D8 to 1.0 kgm) (5.8 to 7.2 fi-ibs)
Cooling System
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Radiator leakage test . . . ......... 147 Kpa (0.99 kg/cm?) (21 psi)
Radiatorcap pressure . .. ........ 74 to 103 Kpa {0.75 to 1.05 kg/em? ) {11 to 15 psi)
Fan belt deflection . ............ 1010 15 mm {3/8 10 5/8 in.} at 98.1 N (10 kg} (22 Ibs.} force
Thermostat opening

TEMPErature . . ..ov.oevennn. . 69.5 10 725°C (157 to 163°F)
Temperature Sending

UNits ..o ieen e 110°C (230°F)
Gasket and Bonding Materials

GASKET
AREA APPLICATION LOCATION SONDING MATERIAL
Cylinder Head , . .............. Cylinder headigasket . . ................. NO NEED
InjectionPump .. ............. Injection Timing AdjustingShims . . ........ Silicon Gasket
TimingGearCover . ............ Timing gear cover gasket (both sides) ........ NO NEED
CylinderBlock , .. ............. Oil pan gasket (bothsides) ............... NO NEED
Threaded part of jube oil intake pipe . ....... LOC-TITE

SME2760(1)-8304 YM276 and 2760
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20-00-6 Specifications and Speciat Tools

SPECIAL TOOLS

Valve Guide Tool {121420-92300)

Removing and installing valve guide

A—11mm {0.43in.}
B —8.5mm {031}
C — 100 mm (4,00 in.}
D — 40 mm {1.60 in,}

3364810

Piston Pin Bushing Tool

Remoaving and installing piston pin bushing

A —27Bto 28.00 mm {1.094 10 1.102in.}

B —26.975 to 26.000 mm {1.062 to 1.023in.}
C —500mm {1.97in.}

D —20mm {(08in.}

3361335

Flywhee!, Crankshaft Gear and Pulley Puller
{TOL-92000000)

_ Removing flywheel, crankshaft gear and pulley.

Use M10 x 40 mm bolts to remove Crankshaft pulley

33T 32

Crankshaft Main Bearing Removal and Installation Tools

Removing and installing front and rear main bearings.

A — Metal Piece [A)
B — Metal Piece {B)
C ~ Spacer

F — Guide (Large}
G — Bolt and Nuts

Dimensions of each piece are shown next pages.

a
®

SME2760(1) B304 YM276 and 276D
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Specifications and Special Tools

20-00-7

SPECIAL TOOLS (Continued)

Crankshaft Main Bearing Removal and Installation Tools
{Continued)

METAL PIECE (A) (124460 — 92420)

Dimentions:

a— 83 mm (3.50 in.}

b— 79.9 to B0mm (3,146 to 3.15in.}
¢ — (Center hole) — 17 mm {0.669 in.}
d— 13 mm (0.512 in.)

METAL PIECE (B) (124460 — 92430}

Dimensions:

¢ — {Center hole} — 17 mm {0.669 in.)

e —79mm (3.11in.)

f —59.81t0 59.9mm (2.35t0 2.36in.)

g —69.81t0629mm (2748 t0 2.752 in}
h — 16 mm {0.630 in.)

SPACER {24460 — 92440)
Dimensions:

i —96mm (3.78in.}
j —80.0 10 80.1 mm (3.14% to 3.153 in.}
k — 90 mm (3.54 in.)

(124060 — 92410}

Dimensions:

c — {Center hole} — 17 mm {0.669 in.)

s —

t — 64.96 to 64.97 mm (2556 to 2.557 in.}
u—24 mm {094 in.)

v — 25 mm (0.98 in.)

SME2760(1)-8304 YM27E and 276D
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20-00-8

Snecifications and Special Tools -

3361031

3361037

SPECIAL TOOLS (Continued)

Bolt and Nuts (124460 — 92450)

Dimensions:

w— 275 mm (10.8 in.}
z — 16 mm (0.63 in.) Diameter

Pilot Bushing Removal Tool

Removing pilot bushing from crankshaft.

Piston Ring Compressor

Installing piston into eylinder tiner,

Piston Ring Expander

Removing and instalting Piston Ring.

SME27601(1)-8304 YM276 and 276D
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Specifications and Special Tools 20-00-9

~~~  Magnetic Finger

Holding tappet up when installing camshaft,

3361128
Radiator Tester

Checking radiator cap and system leakage.

SME275011)-8304 YM226 and 276D
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CYLINDER HEAD, VALVES, AND CAMSHAFT 20051

DIAGNOSING MALFUNCTIONS

Sticking Valves

« 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 of lubrication

¢ Cylinder head distortion

« Excessive heat

« Linevenly tightened cylinder head cap screws

Distorted Cylinder Head and Cylinder Head
Gasket Leakage

s Improperly tightened cylinder head cap screws

s Faulty gasket installation

» Excessive oil pressure

s Improper cylinder liner height above cylinder block

Worn Valve Seats

« Misaligned valves
« Distorted cylinder head

e Carbon deposits on seats due to incomplete com-
bustion

» Valve spring tension too weak
e Excessive heat

« Improper valve clearance

o Iimproper valve timing

Burned, Pitted, Worn, or Broken Valves

Worn or distorted valve seats

‘Worn vaive guides

Insufficient cooling

Insufficient lubrication

Cocked or broken valve springs
Improper engine operation
Improper valve train timing
Warped or distorted valve stems
Distorted cylinder head

Bent push rods

Carbon build-up valve seats
Rocker arm failure

Camshaft Failure

Scored camshaft lobes due to inadequate lubri-
cation

Excessive end play due to bearing failure.

Broken or warped camshaft due to improper valve
timing or scored camshaft lobes.

YM276 and 2760
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20052 Cylinder Head, Valve and Camshaft

CYLINDER HEAD & HEAD COVER

@ -\‘\\‘Jﬁ% g

1 — Breather Body
2 ~ Cylinder Head Cover
3 — Decompression Shaft
4 — Decompression Lever
§ — Rocker Arm Shaft
© ~ Support Nut
7 — Rocker Arm Support
8 — Rocker Arm
9 — Vaive Clearance Adjusting Screw
10— Snap Ring
11 — Waar Cap
12 — Retainer Cotter
13 — Spring Retainer
14 — Valve Spring
15 — Stemn Seal
16 — Valve Guide
17 — Cylinder Head Assembiy
18 — Intake Valve
19 — Exhaust Vaive
20 — Cylinder Head Assist Bolt
21 — Cylinder Head Bolt
22 — Cylinder Head Nut
2766001 23 — Cylinder Head Gasket

SME2760(1) B304
Kinomote, Printed in Japan
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Cylinder Head, Valves and Camshaft 20-05-3

CAMSHAFT

2 U
3
4
3

1 —Push Rod
2 — Tappet
3 —Key
4 — Camshaift
9 — Bearing
6 — Bearing Retainar Screw
7 — Camshaft Gear
8 — Funsl Injection Pump Cam

1866002 9 — Nut

SMEZ2750(1)-8304 YM276 and 276D
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20-054 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
assernbly

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

® 6. Remove rocker arm shaft end snap rings and slide compaonents
from shaft,

A -- Snap Ring

ﬁ «® B — Shaft
% € — Rocker Arm Support
h D — Spacer Spring
D

1860316

INSPECTION AND REPAIR

1. Inspect rocker arm shaft 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 tip caps.

1867001

SMERZ760(1}-8304 YM276 and 276D
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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 {B).

5. Measuring 0.D. of rocker arm shaft (C} as shown. Replace
rocker arm shaft if the measurement exceeds the following
wear limit.

htem New Part Wear Limit
ShaftO.D.. .. ... 139810 1400mm . ...... 13,80 mm
{0.5504 10 05512 in.} (0.5472 in.}
A — Ol Holes

B — Adjusting Screw
C — Rocker Arm Shaft

6. Measuring 1.D., of bushings in the rocker arm. Repiace bushings
if the measurement exceeds the following wear limit,

1tem New Part Waar Limit
Bushing 1.D.. . . .. 140210 1403mm . .... .. 14,10 mm
{0.6520 10 0.5524 in.) [0.555 in.)
Bushing-to-8haft
Clearance . .. . . 0.0161t0 0.052mm ....... 0.15 mm
{0.0006 to 0.002 in.) {0,006 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 prooves of shaft,

3. Position rocker arm shaft 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-Ibs).

A — Lubricating oil hole

SME2260(1)-8304 YM276 and 276D
Kinomoto, Printed in Japan

18650318




20-056

Cylinder Head, Valves and Camshaft

1867006

VALVES, VALVE SPRINGS,
AND WEAR CAPS

REMOVAL

1. Remove exhaust manifold with muffler,

. Remove intake manifold with air cleaner.

. Remove fan belt and radiator hoses.

. Remove cylinder head cover as previouslty described,

. Remove excess fuel {fuel leak-off) and injection lines.

(=2 TR & R - S 7S B

. 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.

SMEZ2760(1)-8304 YMZ76 and 276D
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Cylinder Head, Valves and Camshaft ' 20-05-7

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) 10
check if spring is cocked. 1f spring is out of square, measure

tilt {B) and compare to the following specifications. | —
1863033
Item New Part Wear Limit
SpringTilt . . ... .... O . e 1.40 mm {0.055 in.)
A — Syguare

B -- Spring Tilt

3. Measure spring free length, and replace the spring if the
measurement exceeds the foliowing wear limit.

4. Check valve spring tension on a spring tester.

ftem New Part Wear Limit
Spring Free . . .., ,.. 400 mm {(157in} . . ... 38.5 mm {1.55 in.)
Length
Spring compression . . . 37.4kgat23.5mm ,, . ., 36.0 kg at 23.5 mm
{89.5 b=, at 0.92 in.) {79.4 ibs. at 0.92 in.)
1850327
Valve Wear Caps

1. Check wvalve wear cap. Replace valve wear caps if pitted or
wormn,

SME27G0(1)-8304 YM276 and 276D
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20-05-8 Cylinder Head, Valves and Camshaft

INSPECTION AND 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 whee! on a bench grinder.

2. Make sure all carbon is removed from the valve face, head and
3364135 stem,

3. Polish the valve stems with steel wool or fine emery cloth to
remave 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 cieaning brush to remove all
carbon from valve seats,

Any carbon left on the stern will affect alignment in valve
refacer if valves need to the refaces.

A few drops of light oil or kerosene will help to fully clean
the valve guides.

Valves

1. Visually cheek 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.

1882136

3. If necessary, grind valves to the following specifications.
@ g VALVE SPECIFICATIONS
X AN L)
New Part Minimum Acceptable
A — [intake) 32.0 mm {1.26 in.} —_—
(Exhaust} 26.0 mm (1.02 in)) —_—
B—-075mmi{003in) ... .. ..... .. 05 mm {0.02in)
—_— © C—-796t0797mm ,............ 6.9 mm
(0.3133 to 0.3137 in.} 0,271 in.}
D — 45° —_
1863004 SME2760(1)-8304 YM276 and 276D
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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 Waear Tolerance
Guide 1D,
801t08.025mm ........ 8.08 mm
{0.3153 10 0.3159 in.} (0.318 in.}
Guide-tostem clearance
00410006 mm ... . ... .. 0.15 mm
{0.002 to 0.003 in.} 10.006 in.)

Valve Seats

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

VALVE SEAT SPECIFICATIONS

Seat Width
intake Valve . . .. ., . ... ... . ....... 1.77 mm (0.070 in.}
ExhaustValve ... .................. 1.77 mm {0070 in,}
BRat ANGIE. . . . i h i e e 45°

2. if the Vaive seat width is too wide grind the seat by the sequ-
ence (A ~B—C),

A — Grind with a 45° grinder

B — Grind with a 15° grinder

C — Grind with a 65° ~ 75°
grinder

When the valve seat has been corrected with a seat grinder,

insert an adjusting shim between the valve spring and
eylinder head.

3. Lap each valve onto its seat using lapping compound.

SME2760(1) 8304 YM276 and 2760
Kinomoto, Printed in Japan

Too Wide Seat width

Before correction

1867002

Specified seat width

After corraction




20-05-10

Cylinder Head, Vaives and Camshaft

CHECKING VALVE HEIGHT

Width repeated valve seating, the valves will sink into the head.
Use the following procedure to check valve height. 1f 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 Waar Tolerence
1.00mm0.038in) . . . ... ... . e 1.50 mm {0.059 in.)
SME2760(1)-8304 YM276 and 276D
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Cylinder Head, Valves and Camshaft

20-05-11

CYLINDER HEAD

INSPECTION
Inspection for crack

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

Checking Head Distortion

1. Thoroughty clean the cylinder head.

2. Use a straight edge for checking cylinder head flatness by
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 Maximum Distortion
003mm{G.0012int. - . . o i it 0.1 mm {D.004 in.)
SME2760f11-8304 YM276 and 276D
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2005-12 Cylinder Head, Valves and Camshaft

CYLINDER HEAD (Continued)

ASSEMBLY
@ Valve Stem Guides

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

_J {Gas Cut).

2. Make sure intake and exhaust guides are instalied in their

@ correct bores.
1863002

A — Exhaust Valve Guide
B — intake Valve Guide
€ — Reocess {Gas Cut}

3. Install guides with a press and press in untii 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 retainers,

3. Compress valve springs and install retainer cotters.

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

SMEZ760(1)-8304 ¥M276 and 2760
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Cylinder Head, Valves and Camshaft

20-05-13

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 — Flywhesl Side

3. Coat studs, cylinder head bolts and nuts with clean engine oil,
and tighten in sequence in Fig. to 39 Nm (4.0 kgm) (29 ft-lbs).

4. Retighten head bolts and nuts in sequence in Fig. to 78 Nm
{810 kgm) {58 ft-lbs) and finally tighten to 127 Nm {13 kgm}
(94 ft-bs).

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

6. Install 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 suppofrt nuts to 54 Nm (5.6 kgm} (40
ftibs).

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

11. Instali rocker arm cover,

SME 180011)-8304 YM276 and 276D
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20-05-14

Cylinder Head, Valves and Camshaft

1867019

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 iinkage.

2. Remove thermo-start 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 cyiinder is at TOC of its compression
stroke, Both valves should be in the up position {rocker arms
loose}.

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

Adjust to the following specifications.

INTAKE AND EXHAUST VALVE CLEARANCE SPECIFICATIONS

................................. 0.2 mm (0.008 in.}

7. Turn the crankshaft clockwise 240° to align the TDC mark of
the No. 3 cylinder,
INTAKE AND EXHAUST VALVE CLEARANCE SPECIFICATIONS
................................. 0.2 mm (0.008 in.}
8. Check the valve ciearance 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 (0.008 in.})

10. Check the valve clearance of the intake and exhaust valves of
the No. 2 ¢ylinder, and adjust to proper specification.

VWhen tightening the tock nut {B), be sure not turning the
adjusting screw (A). Hold the screw with screw driver as
shown in figure.

SME2760(1)-8304 YM275 and 2760
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Cylinder Head, Valives and Camshaft

20-05-15

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 timing gear cover cap screws and remaove timing gear
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

New Part Waar Tolerance

008w013mm _ ., .. ... ..... 0.30 mm (0.012 in.)
{0.003 10 0.005 in.)

9. If 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, 20-05-4.

3. Remove cylinder head by loosening sequence on p.20-05-6.

4. Remove camshaft bearing retainer screw.

SME2766(1)-8304 YM276 and 2760
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20-05-16

Cylinder Head, Valves and Camshaft

1867009

1860311

CAMSHAFT REMOVAL {Continued)

5. Use Magnetic Holding Tool or its equivalent to hold tappets
away from camshaft lobes during removai.

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

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

A — Nut

B — Injection Pump Cam
C — Drive Gear

D — Camshaft

8. Suppori camshaft bearings in a press.

9. Press camshaft from bearings.

Prevent camshaft from striking floor when pressing camshaft
from gear.

INSPECTION

Camshaft

1. Measure bearing journals and bearing surface in block and
compare to the following specifications,

SMEZ760(1]-8304 YM276 and 2760
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Cylinder Head, Valves and Camshaft 20-05-17

CAMSHAFT BEARING AND JOURNAL

SPECIFICATIONS
Fiywheel Side Journal
New Part Waear Limit
Jourmal Q.D. . ... .. .. 299391028960 mm ... ..., 29.84 mm
£1.179 10 1.180 in.} {(1.175in.)
Bearingl.D. . ....... 30001030021 mm ., . ... .. 30,07 mm
{1.181 10 1,182 in.) {1.184 in.)
Qit Clearance . .. .. ... 0.04t008mm .......... 0.12 mm
{0.001 to 0.002 in.) {0.004 in.)

Intermediate Journal {Between No. 1 & No. 2 Cyl.}

Jourmal Q.D. ... ..... 414251041450 mm .. .. ... 41.28 mm
{1.631 10 1.632in.) {1.625 in.}
Bearing!.D}. ... ..... 41.500t041525mm . ... ... 41.58 mm
{1.634 10 1.635in.) {1.637 in.}
Intake and exhaust valve lobe Injection pump lobe
Qil Clearance _ . ., . ... 0.05tw010mm ... ... ..., 0.15 mm
{0.002 to 0.004 in.) {0.C06 in.)
Intermediate Journal {Between No, 2 & No. 3 Cyl.} A
Jourmak Q.D. . ... .. .. 42425 10 42450 mm . . .. . .. 42,28 mm
{1.670 10 1.671 in.) (1.665 in.) ®
Bearing (.D. . ... ..... 42.500 to 42.625 mm . . . . . . . 4258 mm ’ -
{1.673 to 1.674 in.) 11.676in.) !
Oil Clearance . . ... ... 00510 010mm ... ....... 0.15 mm i
(0.002 to 0.004 in.) {0.006 in.}
1867010
CAMSHAFT LOBE SPECIFICATIONS
New Part Wear Limit
Intake and exhaust Valve {A) . . . . .. 35.00mm . ... ... 34.50 mm
{1.378in.) {1.358in.}
fnjectionPump (B . . . . .. ... ... 4500 mm . . .. .., 44830 mm !
{1.772in.] {1.768 in.)
Tappets ]
1. Remove camshaft tappets from block. L
Tappet centers are out of alignment with the camshaft lobe @
centers. This causes the tappet to rotate, preventing uneven
wear, 1867015

Inspect the tappet wear surface for uneven wear, and replace
if excressive.

A — Offsat
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
0.D.of Tappet . ..... 9.98 to 9.98 mm e .. 9.95mm
(0.393 10 0.394 in.) {0.392in.}
Oil Clearance . . ... .. 00110004 mm . .. ... 0.10 mm
{0.0004 to 0.0016 in.) {0.004 in.) . '
1880314 : T
SME2760(1)-8304 YM276 and 2760 e R
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20-05-18 Cylinder Head, Valves and Camshaft

CAMSHAFT {(Continued}

INSPECTION (Continued)

! i Push Rods

N3 1. Lay the push rods on a flat surface. Use a feeler gauge to check
for bent push rods. Compare measurement taken with the
Y & following specifications:
\—'é& PUSH ROD BEND SPECIFICATIONS
New Part Maximum Accaptable
0.03mm (00012in) . ... ... ... .. 0.3 mm (0.012in))

2. Inspect the push rod for wear on each end. Measure the push
rod length and compare to the following specifications:

1860316

PUSH ROD LENGTH SPECIFICATIONS

Neow Part Minimum Acceptabla
1880mm {7.401in) . ... ....:.... 187.5mm (7.382in.)

ASSEMBLY

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

2. Make sure key is in place before instaliing gear and injection
pump cam,

3. Install camshaft gear and injection pump cam.

4. When installing injection cam to camshaft, make sure the
mark “O’ on the cam faces to front. Tighten nut. The nut
has teft-hand thread.

A — Q' Mark (outside)

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 Marks
B — Bearing Retaining Screw

SME2760(1)-8304 YM276and 276D
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CYLINDER BLOCK, LINERS, PISTONS,AND RODS

20-101

DIAGNOSING MALFUNCTIONS

Scuffed or Scored Pistons

tnsufficient lubrication
Insufficient cooling

Improper piston-liner clearance
Preignition or postignition
Coolant leakage in crankcase
Misaligned or bent connecting rod
Low oil level

Improper operation

Incorrect connecting rod bearing clearance

Carbon build up in ring groove
Improper break-in

Worn piston

Contaminated oil

Distorted cylinder liner

Worn or Broken Compression Rings

Insufficient lubrication
Insufficient cooling

Improper ring installation
Improper combustion

Improper timing

Abrasives in combustion chamber

Clogged Oil Ring

Improper oil

Excessive blow-by
Contaminated Oil
Improper periodic service
Low operating temperature

Stuck Rings

SME2760(1)-8304

Improper oil classification
tmproper periodic service
Poor operating conditions
Coolant leakage in crankcase

Cyiinder Liner Wear and Distortion
= Incorrectly installed compression rings
« Insufficient lubrication
« Uneven cooling around liner
» Improper piston-iner clearance
+ Liner bore damage

Warped Cylinder Block
s Insufficient cooling

Broken Connecting Rod
e [ oose connecting rod cap screws
« |nadequate piston-liner clearance
» Worn connecting rod bushing
Distorted cylinder liner

Piston pin failure

Piston Pin and Snap Ring Failure

s Misaligned connecting rod
e« Excessive crankshaft end play

Mottied, Grayish or Pitted Compression Rings

« Internal coolant leaks

Dull Stain Finish and Fine Vertical Scratches on Rings

e Dirt and abrasive in air intake system

Kinomoto, Printed in Japan
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20-10-2 Cylinder Block, Liners, Pistons, and Rods

CYLINDER BLOCK, LINERS, PISTONS ,AND RODS

1 — Liner
2 — Cylinder Block
3 — Oil Pan Packing
4 — Drain Plug
S — Oil Pan
6 ~ Oil Pan Cap Screws
7 — Piston Ring {Top)
B8 -- Piston Ring (2nd)
9 — Oil Control Ring
10 — Piston Pin
11 — Snap Ring
12 — Pin Bushing
13 — Connecting Rod
14 — Rod Bearing Inserts
15 — Connecting Rod Bolts
16 — Cap

2766002

SMEZ7G0(1)-3304 YM275 andl 2760
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Cylinder Block, Liners, Pistons, and Rods

20-10-3

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.

v 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 10 remove piston rings.

3. Measure clearance between piston ring and ring groove with
a feeler gauge. |f clearance exceeds the following wear limits
replace rings.

RING-GROOVE CLEARANCE WEAR LIMIT

TopRING . . . e i e e e e 0.30 mm {0.012 in.)
Second RiNG . . . . ... ... .. 0.25 mm (0,010 in.)
OilRING . ... .o e e e e e 0.25mm {0,010 in.}
SME2760(1) 8304 YM276 and 276D
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20-104

Cylinder Block, Liners, Pistons, and Rods

1860423

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 skirt for sign
of fatigue such as fine cracks in the head, or around piston
pin bore,

3. Measure piston diameter near bottom of skirt and perpendicular
to piston pin direction [A). Compare measurement taken with
the following specifications.

PISTON DIAMETER SPECIFICATIONS

New Part Woear Tolaranca
T1B9107392mm | . ... . . e 7181 mm
{2.8303 to 28315 in.} 12827 in.}

Piston Pins and Bushings

1. Measure piston pin 0.D. and compare measurement taken with
the following specifications.

2. Measure piston pin bushing (.D. and compare measurement
taken with the following specifications.

PISTON PIN AND BUSHING SPECIFICATIONS

New Part Wear Tolerance
PinQ.D. . ........ 19991 to 2000mm . , . . ... 19,90 mm
{0.7870t0 0.7874 in.) {0.783 in.)
Bushing I.D.. . ... .. 20025 t0 20038 mm , , . ., . 20.i0 mm
(0.788 10 0.789 in,} {0.791in,)
Pin-to-Bushing
Oil Clearance . .. .. 002t0005mm ., ... ...., 0.15 mm
10.0008 to 0.002 in.) 10.006 in.)

3. Bemove pin bushing using Removal and Installation Tool.

SMEZ760(1)-8304 Y276 and 2760
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Cylinder Block, Liners, Pistons, and Rods

20-105

Connecting Rod Bearings

Rod bearings can be checked by measuring assembied {.D. of
connecting rod bearings if rod is out of the engine, or with
“Piastigage” if rod is connected to 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. Tighten rod bolts to 22.5 1o 27.4 Nm {2.3 to 2.8 kgm) {16.6
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 1.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

Naw Part Wear Tolerance
0.D. of Bearing
Jourmal . ., ... .... 3995t03996mm .. ... 39.92 mm
{1573 10 1.574 in)} (1572 in.)
§.D. of Assembled )
Rod Bearing . . ..... 400004004 mm ... ... 4010 mm
{1.5751t0 1,576 in.) (1,579 in.}
Qil Clearance . ...... 004t0009mm ...,.... 0.15 mm
{0.002 10 0.004 in.} [0.006 in.)

When red is connected to crankshaft,

1. Thoroughly clean inside surface of bearings and connecting
rod journal of crankshaft.

2, insert a ‘'Plastigauge’” between connecting rod journal of
crankshaft and bearing in rod end.

3. Tighten rod bolts to 22.5 to 27.4 Nm (2.3 to 2.8 kgm) {16.6
to 20.2 ft-ths).

4. Loosen rod bolts and siowly remove cap and read the crushed
width of plastigage on the packaging.

5. Compare the measurement with the oil clearance specification.

SMEZ27650(1)-8304 YM276 and 2760
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20-10-6

Cylinder Block, Liners, Pistons, and Rods

1863015

NN

1862032

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. tf there is excessive gap, replace rings. 1f gap is too small,
fill to meet specifications.
A — Liner
B — Piston Head
C — Piston Ring
D — Ring Gap

PISTON RING GAP SPECIFICATIONS

Mew Part Wear Tolerance
TopRing .. ....... 025t 045 mm . .. ... .. 1.5 mm

(0.009 t0 0.017 in .} {0.06 in.}
Second Ring . .. .... 02010040 mm .. ... ... 1.5 mm

{0,008 to0 0016 in.} {006 in,)
OilRing .......... 0.25t0045mm ... .. ... 1.5mm

{0.009 to 0.017 in.} {0.06 in.)

ASSEMBLY AND INSTALLATION

The method of piston pin fastering is a called a free floating type.
The pin is 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. instali 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 remaining snap rings.

v Make sure connecting rod moves smoothiy with piston,

SME2750(1)-8304 YM276 and 276D
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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 — First Compression Ring o — Q®
{Barrel Facel Caated with \g

Chrome.
B ~ Sscond Compression Ring
C — Qit Ring

=t
1864004
7. Manufacture's mark near the ring gap must face the top of
piston when assembied.
0
7
1867011
8. Install rings on piston using Ring expander,
A — Expander
8 — Piston rings
1862028
9, Before installing pistons, make sure ring gaps are between piston
pin direction (A} and piston thrust directian (B).
A — Piston Read
8 - Piston Pin Direction
C — Piston Thrust Direction
D — Top Ring
E — Second Ring
F — Ojl Ring
SME2760{13-8304 YM276 amd 276D 1867012
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20-108 Cvlinder 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 piace ring compressor with piston and rod over
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 Nm (4.5 to
5.0 kgm) (29 to 36 ft-Ibs).

SME276G(11-8304 YM276 and 276D
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Cylinder Block, Liners, Pistons, and Rods

20-10-9

CYLINDER LINERS
REMOVAL, INSPECTION AND REPAIR

1. Use a dial indicator to measure the height of liners before
removal from block.

LINER HEIGHT SPECIFICATION

Liner Height . . .......... 0.05 to 0.075 mm (0.002 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 to piston
pin at the both top and bottom of ring travel.

CYLINDER LINER 1.D. SPECIFICATIONS

New Part Wear Tolerance
84.0001084.03bmm .. .. ... ... ..o, 84.18 mm
{3.307 10 3.308 in.) (3.314 in.)

3. Compare liner 1.D, measurements 1o piston skirt measurements.
See specifications below,

LINER-TO-PISTON CLEARANCE

New Part Wear Tolerance
0.068100. 133 MM - -+ v« + vt et e e e 0.28 mm
{0.002 10 0.005 in.} {0.011 in.)

When removing liners, identify for reassembly into original
bores of cylinder block.

4. Remove cylinder liner by hands. This engine has “HAND
PRESS FIT-DRY LINER".

It is a flarge type liner, and can be removed and instalied using
no special tool,

SME2760(1)-8304 YM276 and 276D
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20-10-10

Cylinder Block, Liners, Pistons, and Rods
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1867014

4== 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 20-10-8.

Each liner bore of cylinder block is punched mark (A, B or C}
on the camshaft side of cylinder biock top sealing face according
to its range of finishing dimension.

Cylinder liner is also marked {A, B or C} on its side face.

CYLINDER LINER 0D, SPECIFICATIONS
A — 88.00 to §8.01 mm {3.4646 to 3.4650 in.)

B — 87.98 to 87.99 mm (3.4638 to 3.4642 in.)
C — 87.99 to 838,00 mm ({3.4642 to 3.4646 in.}

CYLINDER BLOCK BORE 1.D. SPECIFICATIONS

A — 88.02 to 88.03 mm (3.4654 10 3.4657 in.)
8 — 88.07 1o 88.02 wm {3.4650 1o 2.4654 in.)
C — 88.00 to 86.01 (3.4646 to 3.4650 in.}

‘The liner must be instalied into the bore has the same mark as it.
That is the liner marked (A) must be installed into the bore marked
(A},

(A) is bigger than {B}, and {C} is smaller than (B}.
YANMAR supply only liner having (B} dimension as service parts.

The liner (B) can be installed into both cylinder bores (A} and (C).
But this is aliowed to only for replacing worn finegr with new one,

INSPECTION AND REPAIR

1. Clean biock 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, Cilean counter bore for liner flange.

SME2760(1)-8304 YM276 and 276D
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CRANKSHAFT, MAIN BEARINGS. AND FLYWHEEL 20154

Scored Main Bearings ({(Diagnosis applies to Con-
necting Rod Bearings, also — See Section 10, this

DIAGNOSING MALFUNCTIONS

Chapter}

Qil starvation
Contaminated oil
Engine parts failure
Excessive heat

Poor periodic service

Galled or “Wiped” Bearings

Fuel in lubricating oil {incomplete combustion)
Coolant in lubrication system

Insufficient bearing oil clearance

Parts not lubricated prior 10 engine gperation
Wrong bearing size

Uneven Wear Pattern

SME2760(1)8304

Misaligned or bent connecting rod
Warped or bowed crankshaft
Distorted cylinder block

Broken Main Bearing Caps

{mproper installation

Dirt between bearing and crankshaft journat
Low oil pressure

Oil pump failure

Cracked, Chipped or Broken Bearings

-

Overspeeding
Excessive idiing

| ugging

Excissive oil clearance
Improper installation

Kinornoto, Printed in Japan
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20-15-2 Crankshaft, Main Bearings, and Flywheel

CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL

1 — Pilot Bushing

2 — Flywhee!
3 -~ Rear Main Bearing
Housing

4 —~ Rear Main Baaring
5 — Rear Oil Seal

6 — Crankshaft

7 —- Front Main Bearing
8 — Gowvernor Weights
9 — Thrust Bearing

10 — tntarmadiate Main|
Bearing Housing Halves

11 — Plain Bearing

12 — Set Screws

13 — Crankshaft Gear
14 — Governor Sleeve
15 — Front Qil Saal
16 — Pulley

1866004
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Crankshaft, Main Bearings, and Flywheel

20-15-3

CHEKING CRANKSHAFT END PLAY

Use the foliowing procedure 1o 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

New Part Maximum Acceptable

0.09 to 0.10 mm 0.33mm {0.013 in.)
{0.0035 t0 0.0039 in.)

Use care not to distort the timing gear cover or pulley when
prying.

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 20-10-3,

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

SMEZ2750(1)-8304 YM276 and 2760
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20-154

Crankshaft, Main Bearings, and Flywhee!

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 from the flywheel, mark
on the clutch assembly to be reinstalled at the original
position.

3. Check flywheel for cracks or damage, particularly around

clutch mounting {A} and flywheel mounting cap screw holes
{B).

A — Clutch Mounting Holes
B — Flywhee!l Mounting Cap Screws

4. Place a straight edge on the clutch disk friction surface, and use
a feeler gauge to check for fiatness,

FRICTION SURFACE FLATNESS SPECIFICATIONS

New Part Maximum Warpage

0.07 mm (0.003 in.} (.20 mm (0.008 in }

5. Remove flywheel loosing cap screws (B) if necessary.

SMEZ2760(11-8304 YM276 and 2760
Kinomoto, Printed in Japan




Crankshaft, Main Bearings, and Flywhee! 20-15-5

Ring Gear

1. Examine flywheel ring gear for chipped or broken teeth,

2. Remove ring gear by placing the fiywheel on a flat surface, and
driving off ring gear with a punch,

3. Install new ring gear by heating gear to 148°C (300°F) using
either heated oil, oven heat, or flame teat.

If flame heat is used, be sure gear is heated uniformly around
circumference. 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 at the bottoms of teeth must be faced towards starter
pinion gear,

A Oil fumes or oil can ignite above 193°C (380°F). Use

a thermometer and do not exceed 182°C (360°F). Do
not allow a flame or heating element to be in direct contact
with the oil Heat the oil in a weliwventilated area. Plan
a safe handling procedure to avoid burns.

5. Tap heated gear into place against fiywheel shoulder.

Clutch Shaft (Main Drive Shaft) Pilot Bushing

1. Measure t.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 I.LD, . . . ... .. ... .. ... 12,016 t0 12.034 mm
{0.4731 10 0.8738 in.)
Clutchshaft O.D. . . . . .. .. ... .. ... ... 11.836t0 11.953 mm
(0.4699 10 0.4706 in.)
Bushing-to-shaft . , ... . . ............ 0.3 mm
Clearance {0.012in.)

3. Remove bushing by using Pilot Busing pulier,

4. When installing pilot bushing, drive in until flush with ciutch
side of flywheel.

v Make sure tangs on bearings fit in recesses in bearing housing.

SMEZ2760(1)-8304 YM276 and 276D
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20-15-6 Crankshaft, Main Bearings, and Fiywheel

REAR OiL SEAL AND
REAR MAIN BEARING

REMOVAL AND INSPECTION

1. Separate the engine from clutch housing. See page 10-20-3.

e 2. Remove flywheel as explained on page 20-15-4.

A 3. Remove rear main bearing housing from cylinder block.

4, Use a pry bar to remove oil seal.

1862033

5. Measure L.D. of rear main bearing at the four points shown.

Compare measurements taken with the following specifications.

REAR MAIN BEARING SPECIFICATIONS

New Part Wear Limit

Do 65.0001065.045mm . ..., ... 65.10 mm

1867017

6. Remove bearing by using ““Crank Shaft Main Bearing Removal
and Installation Tool Kit”.

®

A — Bearing

B — Guide {Large)
C — Spacer

D ~ Bolt

£ — Nut

F — Metal Piece {A)

®

1867021

7. To remove bearing, tighten nut,

1862024

SME2750(1]-8304 YM276 and 2760
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Crankshaft, Main Bearings, and Flywheel

20-15-7

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 (B).

A — Bearing E — Nut

B — Guide (Large) F — Matal Piece (A)
C — Spacer G — Metal Piece (B)
D — Bolt

3. Place the guide with bearing on the housing bore, and assemble
installation tool as shown.

When installing 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 1.D., and check for

distortion.

ASSEMBLY {Continued)

Rear Oil Seal

The crankshaft oil seals are spiral oil seals (Pumping seales), 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-—Llip
B - LipEnd

2. Be sure the installation direction of oil seal is correct. The
open side faces eylinder block side of housing.

SME2760(1)-8304 YM275 and 276D
Kinompto, Printed in Japan
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20-15-8 Crankshaft, Main Bearings, and Flywheel

3. Make sure the arrow on the oil seal shows same direction as ~——
crankshaft rotation.

A — Rotation Arrow

B — Rotation Mark

C — Qil Seal Inside Diameter
D — Oil Seal Qutside Diamater
E — Oil Seal Thickness

1867023 ®

4. Install seal into bearing housing by using an installation tcol.

'

1862023

v Never tap oil seal directly as shown.

1864003
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Crankshaft, Main Bearings, and Flywheel

20-15-9

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.

2. Use a puller to remove pulley.

3. Remove timing gear cover.

4. Remove governor sleeve from crankshaft,

5. Remove nut (A} and governor weight assembly (B) to remove
crankshaft gear (C).

6. Remove crankshaft gear {C}.

SMEZ760(1)-8304 YM276 and 276D
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20-15-10 Crankshaft, Main Bearings, and Flywhee)

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. Carefuily lift crankshaft from block.

10. Carefully pull crankshaft out of cylinder block.

v 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 housings (A, B} from crankshaft,

A — Bearing housing
B — Bearing Housing
C — Housing Cap Screws

1860429
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Crankshaft, Main Bearings, and Flywheel

20-15-11

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
ILD............. 60.00 to 60.045 mm 60.10 mm
{2.362 to 2.364 in.} {2.36B in.)
intermediate Oil
Clearance . . ..... 0.036 to 0.095 mm 0.15 mm
{0.0014 to 0.0037 in.} {0.006 in.}

3. Measure the width of rear intermediate bearing, Compare
the measurement taken with the following specifications.

REAR INTERMEDIATE BEARING
SPECIFICATIONS

New Part Wear Limit
Width ... ....... 29.83 to 29.91 mm 28.80 mm
{1.1744 t0 1.1776 in.) (1.1722 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 foliowing specifications.

FRONT MAIN BEARING SPECIFICATIONS

New Part Wear Limit
L% . 60.000 10 60.045 mm 60.10 mm
{2,362 to0 2.364 in.} {2,366 in.}
Intermediate Oil
Clearance . . .. ... 0.036 1o 0.095 mm 0.15 mm
{0.0014 10 0.0037 in.} {0.006 in.}

REAR MAIN BEARING SPECIFICATION

Rear Main . .. ..... 65.000 to 65.045 mm 65.10 rnm
Bearing 1.D. (2.559 to 2.560 in.) {2.563 in.)

RearOil ... ...... 0.036 to 0.095 mm 0.15 mm
Clearance {0.0014 to 0.0037 in.) {0.006 in.}

5. If the measurement exceeds the wear limit, Replace the bearing
by using a main bearing installation and removal tool.

See page 20-15-13 to install new bearing.

SME2760(1)-8304 YM276 and 276D
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20-15-12

Crankshaft, Main Bearings, and Flywheel

1860427

1867016

2267018

Crankshaft

1. Check crankshaft for cracks or signs of load stress.

2. Measure each main journal O.D. (A} — (A) and Rod bearing
journal 0.D. (B) — (B} at points shown and compare measure-
ment taken with the following specfications. Also, compare
bearing 1.D. with journal O.D. to determine oil clearance.

CRANKSHAFT ROD BEARING JOURNAL SPECIFICATIONS

Q.D.of bearing . . . ..
journal

1.0.of Assembled
Rod Bearing

Qil Clearance , , . ., .

New Part

46.950 10 46964 mm - - . -

{1.848 to 1.8B49 in.)

- 47.0001t047.042mm - - . -

(1.850 1o 1.852 in.}

0.036 10 0.092 mm. . ..

{0.0014 to 0.0036 in.}

Wear Limit
4692 mm
{1.847 in.)

47.10 mm
(1.854 in.}
0.15S mm

{0.006 in.}

3. Inspect crankshaft bent or warp by using dial gauge while
rotating the crankshaft on V-blocks .

CRANKSHAFT MAIN BEARING JOURNAL

Front (0.D) . .....

Inter mediate
QD) ... ... ...

SME2760(1]-8304
Kinpmoto, Printed in Japan

SPECIFICATIONS

MNeow Part

59.950 to 59.964 mm
{2.360 to 2.364 in.}

58,950 to 59.8964 mm
{2.360 to 2.364 in.)

64.960 to 64.964 mm
(25571 to 2.5576 in.}

Wear Limit

59.92 mm
{2.389in.)

59.92 mm
{2.359in.)

54.92 mm
{2.556 in.}

A — Front & intermediate Main Bearing Journal
B — Connection Lod Bearing Journal,

C — Rear Bearing Journal

YM276 and 276D



Crankshaft, Main Bearings, and Flywheel

20-1513

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 an guide (A).

3. insert the guide with bearing in the cylinder block bore from
its inside and assemble intallation tool as shown,

4. When installing bearing, make sure lubricating oil hole to
bearing align to the oil hole of cylinder block.

A — Baaring

B — Guide (Smali)
C - Spacer

D — Bolt

E -~ Nut

F — Metal Piece {(A)
G — Metal Piece (C}

5. Tighten nut to install bearing.

6. After installing a new bearing, measure }.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
is installed in the upper bearing halves, and the oil hole of
bearing align the oil hole of bearing housing.

Make sure tangs on bearings fit in recesses in bearing housing,

2. Assembly bearing housing with bearings on crankshaft with
the foilowing important instructions.

A — “F" mark faces toward flywheel side of crankshaft.

B — ""Arrows’’ align each other,

C — Bearing with thrust surface must be installed flywheel

side journal of crankshaft (Between No. 1 and No, 2

A -
B —
C -
D -

Cylinders).
SME2760(1) 8304

HF' Mark
Align Arrow
Thrust Bearing
Plain Bearing

Kinomato, Printed in Japan

YM276 and 276D




20-15-14 Crankshaft, Main Bearings, and Flywheel

3. Tighten intermediate main bearing housing cap screws to
441 to 49.0 Nm (4.5 to 5.0 kgm) {32.5 to 36.1 ft-lbs).

4. After tightening, check if the bearing nousings rotate smoothly,

1860428

FRONT OIL SEAL

REMOVAL

1. Remaove timing gear cover (See page 20-05-15).

2. Remove cap screws {A) and governor linkage assembly (B).
3. Check oil seal for wear or deterioration.

A — Cap Screws
B — Governor [ inkage

4. Use punch to remove oil seal from timing gear cover,

Repiace oil seal with new one if it was removed from the caver,

ASSEMBLY

The crankshaft oit seals are spiral ¢il seals (Pumping seals}. A lip
design in the seal prevents oil from leaking during crankshait
operation,

DO NOT apply grease to the lip of seal. This would
eliminate seal pumping ability.

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 to timing gear cover by using a instatlation tool.

Never tap oil seal directly.

See Rear Qil Seal assembly on page 20-15-8 for detail illustra-

tions of spiraf oil seal.
SMEZ760(1]-8304 YM276 and 276D
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Crankshaft, Main Bearings, and Flywheel

20-15-15

CRANKSHAFT INSTALLATION
TO BLOCK

Before installing crankshaft, clean each assembled component,
and prepare all cap screws,

1.
2.

Stand cylinder block upright, and lower crankshaft into block.

Before completely installing, align set screw holes between
intermediate main bearing housing and block.

. Lightly oil set screws.

. Complete lower crankshaft into position and install inter-

mediate bearing housing set screws. Do not tighten yet,

. Tighten set screw in bearing housing nearest flywheel first

{Thrust bearing housing) to 73.5 Nm (7.5 kagm) {54.2 ft-lbs).

. Tighten the remaining set screw to 73.5 Nm (7.5 kagm) (54.2

ft-dbs),

. After tightening set screws, make sure the crankshaft rotates

smoothly,

. When installing rear main bearing housing, make sure oil haole

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.

. Carefully place rear main bearing housing on block and tighten

cap screws to 245 to 26.5 Nm {2.5 to 2.7 kgm) (18.5 to 19.5
fi-lbs).

SME2760(1)-8304 YM276 and 276D
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20-15-16 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-Ibs).

1860222

11. Instali flywheel and tighten cap screws to 64 Nm (7 kgm)
{50 frlbs}. Do not damage pilot bushing when tightening cap
sCrews.

12. Install key in groove in crankshaft before instatling 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 kam) {51 to
54 ft-lbs).

SME2760{1)-8304 YM276 and 2760
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LUBRICATION SYSTEM 20.20-1
DIAGNOSING MALFUNCTIONS
Low Oil Level Qil Sludge and Dilution
e Low oif level e |mproper operation and servicing
o Excessive oil temperature ¢ Coolant teakage into lubrication system
« tncorrect oil * Incomplete combusion
» Oil pressure regulating valve failure e Excessive cil temperature
» Excessive main bearing clearance
s« Clogaed suction tube screen
» Excessive clearance between oil pump rotors and
pump body
High Qil Pressure
¢ Improper oil type
+ Clogged oil lines
* Qil pressure regulating valve failure
SME2760{1)-830¢ YM276 and 276D
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20-20-2 Lubrication System

LUBRICATION SYSTEM

1 — Suction Tebe
2 — Filter
3 — Valve Body
4 — Ball {Valvel
5 — Spring
6 ~ Shim
7 — Sering Retainar
8 — Pressure Sending Unit
9 — Pump Drive Gear
10 — Pump Body
11 — Inner Rotor
12 — Quter Rotor
13 — Packing
14 — Lubes. Oil Line

2766003

SME2760(1)8304 YM275 and 2760
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Lubrication System

20-20-3

CHECKING OIL PUMP GEAR
BACKLASH

1. Remove timing gear cover as instructed on page 20-05-15.
2. Instalt 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 PUMP-CRANKSHAFT GEAR BACKLASH
SPECIFICATIONS

Naw Part Wear Tolerance

00Bto0IAGMmM . . ... ... i i 0.3 mm {0.0012 in.)
{0,003 10 0.006 in.}
4. |f wear exceeds wear tolerance, replace oil pump gear,

5. When replacing gear, pump assembly must be replaced. Because
the gear is prossed on the pump shaft.

LUBE OilL 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 Prassage
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 B to 10 mm {0.3 to 0.4 in.) or 6 to 7-1/2 turns,
4. Make sure threads on tube do not enter drilled oil passage (B).

5. Tighten lock nut (C).

SME2760(1)-8304 YM276 and 2760
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20-204

Lubrication System

1866005

OIL PRESSURE REGULATING
VALVE

REMOVAL, DISASSEMBLY AND INSPECTION
1. Remove ail filter,

2. Remove oil pressure requiating valve body.

3. Remove spring retainer from valve body.
4. Remove shim{s), spring and check bal! from vaive body.

5. Add shim{s) to increase oil pressure and subtract shims 1o
decrease oil pressure. Addition of one shim increases oil pres-
sure 17 Kpa {0.18 kgfem?) (2.6 psi).

INSTALLATION

1. Install ball {D) spring {C). shimis} (B}, and spring retainer {A)
in valve body {E).

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 — Shimds)
C — Spring
D — Ball
€ — Valve Bady
F — Lock Nut
SMEZ2760(1)-8304 YM276 and 2760
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Lubrication System 20-20-5

OIL PUMP

REMOVAL
1. Remove timing gear cover as instructed on P. 20-05-15.

2. Remove the three cap screws securing pump body to block and
remaove 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

003t 009mm ... ... ...... 0.15mm {0,006 in.}
{0.0012 to 0.0035 in.}

3. Use a feeler gauge to check clearances hetween outer rotor and
pump body. Compare measurement taken with the following
specifications,

OUTER ROTOR-TO.PUMP BODY CLEARANCE

New Part Wear Tolerance

010t00.16mm ... ... . ... .... 0.25 mm {0.01 in.)
{0.004 to 0.006 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-TO-OUTER ROTOR SPECIFICATIONS

MNaw Part Wear Tolerance

010to0A6EmMmMm . ............. 0.25 mm (0.01 in.)
{0.004 to 0.006 in.)

If measurement exceeds wear talerance, replace pump,

1860336
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20-206 Lubrication System

OIL PUMP (Continued)

ASSEMBLY AND INSTALLATION
1. install inner rotor-shaft assembly (C) pump body (E).
. Install outer rotar (B) in pump body.

2
3. Install key in inner rotor-shaft assembly.
4. Install cap screws in pump body.

5

. Install gear on shaft.

A — Packing
8 — Quter Rator
C — inner Rotor-Shaft assambly

D — Pin
E ~ Pump Body
F — Gear

6. Install packing {A) on pump body,
7. Install pump so spring pin (B} enters hole in block.

8. Tighten cap screws 10 8 to 12 Nm (0.8 to 1.2 kam) (6 to 8
ft-Ibs}.

SME2760(1})-8304 YM276 and 276D
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COOLING SYSTEM 20251
DIAGNOSING MALFUNCTIONS

~~.  Engine Overheats {ow Coofant Levei
¢ Loose fan belt : « Improper maintenance
s Dirty radiator or grille screen « |Improper operation
+ Low coolant level o Damaged radiator
e Low oil level o Water pump seal ieakage
« Improper operation s Leakage
+ Defective head gasket e Faulty radiator cap

* incorrect timing

e Faulty thermostat
e Fauity radiator cap
e Faulty water pump

e« Corroded coolant passages

SMEZ760(1)-8304 YM276 and 276D
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20-25-2 Cooling System

COOLING SYSTEM

—
S
)
2766012 é 8. Thermaostat
9. Coolant Temparature Sender T
SMEZ?GGU}-S.?M ¥YM276 and 2760
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Cooling System

20-25-3

TESTING COOLING SYSTEM

CHECKING COOLING SYSTEM

1.

2.
3.

Tilt hood forward.
Visually check the radiator for leaks or damage.

Remove radiator cap.

. Attach Pressure Pump to filler neck.

. Use pump to apply 147 Kpa {1.50 kg/cm?} {21 psi) compressed

air to system,

. Check radiator, hoses, water pump and engine for leaks.

CHECKING RADIATOR CAP

1.

2.

Remove cap and attach to Pressure Pump,

When pressurized, cap should maintain 73 to 103 Kpa {0.74
to 1.06 kg/em?® § {11 to 15 psi).

CHECKING BELT TENSION

Check tension of fan belt and adjust if necessary. Fan belt should
defiect 10 to 15 mm (3/8 to 5/8 inch) when 98N (10 kg) (22
ibs.) force is applied.

WATER PUMP

REMOVAL AND DISASSEMBLY

. Drain cooling system.
. Remave fan belt, and water pump hoses from water pump,

. Remove water pump-to-thermostat housing cap screws and

remove water pump,

. Use a press to push bearing shaft from fan hub.
. Remove bearing retainer snap ring from water pump housing.

. Support water pump in a press as shown. Press bearing from

impelier and water pump housing.

SME2760(1)-8304 YM276 and 2760
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Lubrication System : 20-25-4

WATER PUMP (Continued)
ASSEMBLY AND INSTALLATION

PN
® © A — Hub
@ B — Shaft
[ C — Bearings
ﬁ \ D - Housing
) ' E — Seal
@D F — Impaller
1867025
1. Inspect seal {A} and ceramic insert in impeller (B) for wear.
A - Seal
B — Ceramic Insert
N
2. If seal was remaved, use hydraulic press to reinstall.
3. Installing bearing .

1863402
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Cooling System 20-255

~— 4. Use a tube to press in water pump bearing. Press in bearing
until bearing is flush with end of housing.

1867026

1867027
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.
(I
1867028
ey

SMEZ2780(1)-8304
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20-25-8

Cooling System ‘

1868001

THERMOSTAT

1. Visually check area around thermostat housing for leaks.
2. Remove radiator hose from thermostat cover.

3. Remove thermostat cover,

4. Remove thermostat,

6. Check thermostat in a thermostat tester. Thermostat should
open at 69.5 to 72.5°C {157 to 163°F).

A — Thermomaeter
B — Thermostat

6. Check temperature sender in thermostat tester with circuit
terster. Current should flow at 110°C {230°F).

SME2760(1)-8304 Y#276 3nd 2760
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SPECIFICATIONS AND SPECIAL TOOLS

30-00-1

. Air Intake System
ITEM

Intake Manifold

Intake manifold-to-cylinder head screws

Diesel Fuel System
ITEM

Fuel Tank
Capacity

Fuel Injection Pump
Timing 1o engine

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

Fuel Injection Nozzles
Model YDN
Nozzle Opening Pressure
Nozzle Retaining nut
Upper Holder nut
Fuel Delivery Valve Holders

Governor
Lirmiter Spring Dimension Adjustment

Limiter Spring Free Lenth
Spring Compression

SMEZ2760(1)-8304

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

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

SPECIFICATIONS

SPECIFICATIONS

25 Nm (2.5 kgm) (18 ft-Ibs)

SPECIFICATIONS

32 ¢ {8.4 US gallons)

21° & 2° before TDC

15.68 Mpa (180 kg/cm?) (2275 psi)

88 to 98 Nm {9 — 10 kgm) (65 — 72 ftlbs)
69 — 80 Nm (7 — 8 kgm} (51 — 58 ft-lbs}
44 Nm (4.5 kgm) (33 ft-lbs)

0.8+ 0.1 mm {0.031 £ 0.004 in.}

NEW PARTS SPECIFICATIONS WEAR LIMIT

18.0 mm {0.7087 in.)
160gat17.8mm .. ... ... i
{0.352 Ibs at 0.7047 in.)

19.6 mm {0.7717 in.}
110 g at 19.85 mm
{0.242 tbs at 0.7815 in.)

YM276 and 2760
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30.00-2 Specifications and Special Tools

SPECIAL TOOLS

Nozzle Tester D-50

Checking nozzle opening pressure.

[120Y 60 ]

Nozzle Cleaning Kit

Cleaning YDN injection nozzles.

Injection Pump Adjusting Adapter TOL-92060000

Measuring Pumps plunger top clearance with a dial gauge.

SME2760(1)-8304 YM276 and 276D
Kinomota, Printed in Japan




AIR INTAKE SYSTEM 30051
DIAGNOSING MALFUNCTIONS

Lack of Power

e Clogged air cleaner
e Broken Air cleaner filter or system leakage near liner and
piston rings.

Black Exhaust Smoke

* Clogged air cleaner
Dust deposit in air cleaner

o Dust is sucked through broken packings
¢ QOverioad pre-cleaner

YM276 and 2760
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30-05-2

Air intake System

AIR INTAKE SYSTEM

2766004

14

SME2760(1)-8304
Kinomoto, Printed in Japan

17

1 — Air Cleansr Assambly
2 — Wing Nut

3 — Seal Washer

4 — Cover

& — Rubber Seal

6 — Bowl! Cylinder

7 — Bow!

8 — Base

9 — Dust Cup

10 — Dust Coliector

11 — Wing Nut

12 — Seal Washer

13 — Fiiter Elamant

14 — Ajr Cleaner Canister
15 -~ Bracket

16 — intake Manifold

17 — Manifold Packing
18 — Air Cleaner Packing

YM276 and 2760



Air Intake System

30-05-3

Removal of air cleaner system assembly is not normally
requied unless necessary to gain access to an adjacent compo-
nents, or to make a repair on the zir cleaner canister.

PRE CLEANER

REMOVAL

1. Loosen pipe clamp (A} and pull out precleaner assembly.

2. Remove wing nut (B} to disassemble precieaner bowl,

INSPECTION AND SERVICE

1. Inspect seal washer {A) and rubber seals (B) for cracks or
deterioration. Replace if required.

2. Dump any chafs or dust collected in a bowl.
3. Clean all pre cleaner components.

A — Seal Washer
B - Rubber Seals

INSTALLATION

1. lnstall 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 is correctly installed.

SME2760(1)-8304 YM276 and 2760
Kinomoto, Printed in Japan




30-054 . Air Intake System

AIR CLEANER

REMOVAL

1. Remove pre cieaner,
2. Remove air cleaner mounting cap screws (A).

3. Remove air cleaner assembly.

A — Cap Screws

adEN

INSPECTION AND SERVICE

1. Disassembie air cleaner assembly. Remove dust cup {A), dust
collector {B) and element {C).

2. Carefully inspect air cleaner canister {D} for cracks and holes
which would permit dust to enter.

Repair as required.

3. Service filter element whenever a overhaul or tune-up is to be
performed on the engine., See tractor aperation manual for

element service instructions.

1866024
A — Dust Cup
B — Dust CoNector
C — Element
£ — Canister

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.

b

lnstall pre cleaner.

SME2760(11-8304 ¥M276 and 276D
Kinamoto, Printed in Japan




B .

Air Intake System

30-05-5

THERMOSTART SYSTEM
REMOVAL

1. Disconnect battery ground cable.
2. Disconnect wire at the thermostart plug (A},
3. Remove fuel hose ciamp. [B).
4. Remove thermostart plug. (C).
A — Wiring Lead
B — Hose Clamp
C — Thermaostart Plug
D — Fusl 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 thermostart plug bad check value for leak. Too much

carbon deposit or wet on the ptug 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 coil /ighiter continuity,

Check Valve Test

Perform the check wvalve test to make sure that the ball check
valve works correctly .

Use the following procedure:

1. Connect shop air supply (A} to inlet line {B) and to thermostart

plug {C). Regulate pressure to 137 Kpa (1.4 kg/cm?) (20 psi).

Use any suitable line as a means to connect air hose to the
thermostart plug. A piece of copper tubing bent in the
shape shown in Fig. works weil.

2. Immerse the thermostart 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. If bubbles appear, replace
the thermostart plug.

A — Shop Air Supply
B — Inlet Line
C - Thermostart Plug
D — Container

INSTALLATION

Install thermostart plug in the intake manifold. Connect wiring
lead to therminal, and connect supply hase to plug.

SME2760(1)-8304 YM276 and 276D
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Air Intzke System

INTAKE MANIFOLD
REMOVAL

1. Thoroughly ¢lean area around intake manifold (A) before
remaoving parts.

2. Remove air cleaner, thermostart fuel supply hose (B}, and
wiring lead (C}.

3. Remove fuel injection lines {D).

4. Remove two nuts {E) which secure manifold to cylinder head,
and carefully remove manitotd.
A -
B — Supply Hose
C — Wiring Lead
D — Injection Pipes
E - Stud Nuts
f — Cap Screws

REPAIR

inspect the intake manifold to see that it is 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

¥ 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 to
25 Nm {2.5 kgm] {18 ft-bs).

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.

SMEZ780(1)-8304 YM276 and 276D
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FUEL SYSTEM 30-10-1
DIAGNOSING MALFANCTIONS
Engine Will Not Start Excessive Fuel Consumption
» Aijrin fuel pump » Improper injection pump timing
e Aijrin fuel lines e Excessive fuel delivery
» Clogged filter
» Sticking plunger or delivery valve
e [njection pump roller guide stuck Engine Knocks
« Excessive wear on injection lobes
« High pressure fuel line connector loose « Improper injection pump timing
e Nozzle valve stuck
+ Improper nozzle spray pattern
Black Exhaust Smoke
Lack of Power o Improper injection timing
s Excessive injection rate
e Injection pump out of adjustment « Fauity nozzle spray
e Faulty injection nozzle
+ Faulty injection timing
« Low fuel injection rate White Exhaust Smoke
e Faulty injection pressure
+ Clogged fuel system line + |mproper injection timing
» Clogged air filter element
e Aijr in fuel
» Water in fuel Engine Overheats
s Clogged fuet! filter
e Excess fuel delivery
e improper injecticn timing
Engine Runs Irregularly or Misses
e« Air in fuel {injection pump and lines)
= Injection pump contains air
¢ Defective nozzie
« Faulty injection pump
Engine Stalls Frequently
* Clogged fuel line
« Clogged fuel filter
+ Air in fuel
s Clogged fuel tank air vent
SME2760(1)-8304 YM276 and 2760
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30-10-2 Fuel System

DIESEL FUEL SYSTEM

A — Fual Tank
B — Fusl Filter
C — Fuel Injection Pump
D — Fuel injection Pipe
E — Injection Nozzie
F — Excess Fuel Line
G — Thermostart Fuel Cup
H — Thermaostart Plug
1863038 1 — Fuef Return Line

SME2750( 118304 YM276 and 276D
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Fuel System

30-10-3

FUEL TANK

REMOVAL

Use the following procedure to 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 3282 (8.4 U.S.

gal.).

2. Disconnect the battery ground cable,

3. Remove the steering wheel.

4, Remove cowl and instrument panel,

a) Remowve panel {(A).

b} Disconnect wiring harness leads from all electrical compo-
nents {switches, lights, etc.).

¢} Disconnect tachometer drive cable from tachometer (B}
or engine and decompression device control cable (C}, at
engine end.

d) Remove instrument panel and panel box (D) from tractor,

e) Disconnect the fuel return hose {A} from tank {(B).
f) Disconnect and remove tank mounting straps {C}).
A — Fuel Raturn Hose

B — Fuel Tank
C — Straps

5. Remove fuel tank.

SMEZ760(1)-3304 YM276 and 2760
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30-104

Fuel System

2766005

FUEL TANK {(Continued)

CLEANING AND INSPECTION

Cleaning

Before beginning service work on the fue! tank, remove the fuel
gauge from tank. This will prevent damage to unit and also provide
a hole for cleaning.

Flush the tanik for 15 minutes with water. Run in at the hottom
and allow it to overfiow at the top.

Inspecting 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 setfing it on top of btocks. Then fili tank with water. Insert
end of air hose in filler neck and apply approximately 20 Kpa
{0.2 kg/em?) (3 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 c¢clean water
and apply approximately 20 Kpa (0.2 kg/em?} (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 (B}. 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 {4.5 to
6.0 kgm) {33 to 43 ft-Ibs), being careful not 1o over righten nut.

4. Fill fuel tank with the correct grade of clean diesel fuel.

5. Bleed the fuel system.

A — Fusl Tank Bracket

B — Strap

C — Fuel Tank

D — Heat Baffle Plate
E -~ Packing

F — Fuel Gauge/Cap
SME2760(1)-8304
Kinomaoto, Printed in Japan
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Fuel System

FUEL FILTER

GENERAL INFORMATION

A fuel filter is used to prevent dirty fuel from reaching the injec-
tion pump and injection nozzles.

The filter element will require occasional replacement to maintain
an adequate fiow 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.

A — Inlet Houss

B — Qutiet Hose

C — Ajr Vent Screws

D — Filter Element

E — Shut-Off Lever

F — Attaching Screw

REMOVAL

1, Disconnect inlet hose (A) and plug the disconnected end to
prevent the lass of fuel,

2. Disconnect the outlet hose (B} at filter,
3. Remove the filter housing attaching screw {F).

It may be necessary at some time to repair the filter housing
because of fuel leakage from around the shut-off level or bleed
SCrEws.

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 — Valva Spring
D — Valve

E — Bleod Screws
F — Washers

G — Filter Housing
H — O.ring Seal
1 — Filter Eiement

J — Spring
K — Sadiment Bowl
L — Nut

REPLACEING FILTER ELEMENT

Before replacing the filter elernent, 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}, and install a new element in its
place.

SME2760(1)-8304 YM276 and 2760
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Fuel System

2750613

1863039

4. Thoroughly clean sedimerit bowl. Be sure that O-ring seal
{A} is in good condition and install on sediment bowl. Also,
be sure spring (C) is position in bowl.

5. Install sediment bowi, being careful not to over-tighten nut.
6. Tum on fuel supply.

7. Open both air vent screws (E) on fifter and vent screw on injec-
tion pump to bleed air from fuel. Tighten screws when fuel
tlows free of bubbles.

A« O-ring Seal

B — Filter Element

C — Sediment Bowl
D — Retaining Nut

E — Vent Screw

FUEL INJECTION PUMP
REMOVAL

Clean the injection pump, pipes, and area around the pump with
cleaning solvent or a steam cleaner,

Never steamn clean or pour cold water on an injection pump
while the pump is running or while it is warm. To do so
may cause seizure of pump parts.

Use the following method to remove the fuel injection pump.
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 {B) from pump
regulator handle (C).

4. Disconnect and rermove 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 — Banjo Fitting

B — Control Rod

C — Regulator Handle
D — Cover Plate

6. Move 2nd governor lever (A) and pump control rack (C)
forward to clear opening (B} 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 opening4in timing gear cover.

8. Note nimber and thickness of shims under mounting flange
of pump to facilitate pump installation.

A — 2nd Governor Lever
B — Opening
C — Pump Control Rack

SME2760(11-8304¢ YM276 and 2760
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Fuel System

30-10-7

FUEL INJECTION PUMP (Continued)

INSTALLATION

-~ oy

10.

. Coat shims with sificon gasket.

. Place the same number and thickness of shims on pump mount-

ing flange as when removed. Shims should be clean and not
deformed.

. Install injection pump using new sealing washers under mount-

ing nuts,

. Make sure pump control rack pin {A) is placed in the yoke of

2nd governor lever {B).

. Tighten nuts to 20 to 29 Nm {2 to 3 kgm} (15 to 22 ft-lbs) (C).
. Install cover plates.
. Install fuel injection pipes and connect fuel inlet hose to pump.

. Connect speed control rod to pump regulator lever.

Open fuel shut-off valve on filter.

Open both bleed screws on filter housing and one bleed screw
on pump. When fuel flows without air, close bleed screws.

A — Centrol Rack Pin
B — 2nd Governor Lever
C -~ Nut

PUMP TIMING ADJUSTMENT

. Disconnect No. 1 fuel injection pipe. (A).

Remove that No. 1 cylinder or injection pump piunger is the
one closest to the engine flywheel,

2. Place throttle lever at maximum speed position and fuel shu-
off valve shoutd be opened.

3. Assernble a 27 mm {or 1-1/16 in.) socket and a ratchet handle
together and place socket on crankshaft pulley nut.

Ratchet handle should be iong 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 of 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
delivery valve.

SMEZ76011)-B304 YM276 and 276D
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30-10-8

Fuel System

B. Observe injection timing mark (A} on crankshaft pulley, Mark
will be aligned with pointer (B} when correct thickness of shims
is under pump flange.

If mark has gone past pointer — Remove shims.

If mark has not reached pointer — Add shims.

A 0.1 mm (0.004 in.} shim change corresponds to a 1 degree
difference in crankshaft position.

v The injection mark is at 21 degree B.T.D.

A —~ Timing Mark
B - Pointer

9. Connect fuel injection pipe to pump., Tighten connector to
27 Nm (2.7 kgm) (20 ft-Ibs).

10. Bleed air from fuel system (Chapter 230}. Start engine and
check for leaks.

DISASSEMBLY

Never loosen or remove barrel adjust screw (A), adjust
plate {B) and adjust plate retaining screw {C).

If they had been removed, the pump must be adjusted for
injection valume by pump tester.

1. Remove plunger guide stopper pin.

A — Adjust Screw

B — Adijust Plate

C — Retaining Screw
D — Pin

2. Remove the plunger guide stopper of No. 1 cylinder,

SME2760(1)-8304 YM276 and 2750
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Fuel System

30-10-9

3. Remove piunger guide of No. 1 cylinder.

v When removing plunger guide, be careful plunger stroke
adjusting shims in the plunger guides from missing or mixing
them with other cylinders.

4. Remove plunger, plunger spring, spring lower retainer of No. 1
cylinder,

v When removing plunger, never touch the plunger with
fingers for rust prevention,

5. Remove the plunger spring upper retainer and control sleeve
of No. 1 cylinder.

6. Remove the delivery valve holder and spring of No. 1 cylinder.

SME2750(1)-8304 YM276 and 276D
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30-10-10 Fue! System

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.

1862300

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 to 8) to remove the left plunger
and related parts (No. 3 cylinder).

11. Remove the fuel control rack.

2: <t

YM276 and 2760
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Fuel System

30-10-11

FUEL INJECTION PUMP (Continued)

INSPECTION OF MAJOR COMPONENTS

Inspection of the Plunger and Barrel

The plunger and barrel assembly is one of the most important and
precisely built parts of the fuel system. Due to the close tolerance
(0.00T mm}, make sure it is 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.

If there is any chipped area on the lead helix, it will not be
indicated in any of the tests.

1. Inspect the plunger. |If the plunger is chipped replace the
plunger and barre! 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 burrs, nicks, corrosion, cracks, chipping and excessive wear.

If necessary, replace the plunger and barrel assembly,

A — Chip on Upper Lead Edge
B -~ Chip on Lower Lead Edge

Free Fali 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. If it slides
down too fast, or if it sticks halfway, correct (lap or clean) or
replace it,

Delivery Valve Inspection

1. Inspect the delivery valve, and replace it if the suction collar
or seat is scratched, dented, or shows signs of wear.

A — Delivery Valve
Seating Surface
B — Suction Collar

SMEZ760(1)-8304 YM276 and 276D
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Fuel System

186809
.
ST
®
1862315
®—
1863033
186Y812

2. Thoroughly clean the delivery valve. After cieaning, press the
lower end down with your finger to close it. Remove your
finger, and it should spring back. If it does not spring back,
it should be replaced because the section coflar section is
probably badly worn.

inspection of the Control Sleeve and Control Rack

Check that the control sleeve and control rack do not have any
abnotmal 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 — Controt Rack
B — Sleaves

Inspection of the Delivery Spring and Plunger Spring

Check for any abnormal contact/damage and deformation of
the springs.

Place the spring on a flat surface, and use a square {A) to check
if spring is “cocked”. If spring is “‘out of square’’, measure distor-
tion (B) and compare to the following specifications.

SPRING TILT SPECIFICATIONS

New Part Wear Limit

0.55 mm (0.022 in.)
0.70 mm (0.028 in.)

Delivery spring . . .. ... —_
Plungerspring .. ... .. —-—

A — Square
B - Spring Tilt

Plunger Guide Inspection

There should not be any “play” between the pin and the inside/
outside roller pin. Also be sure there is no “pitching” on the
surface of the outside wheel of the roller.

SME2760(1)-8304 YM276 and 276D
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Fuel System

30-1013

FUEL INJECTION PUMP

ASSEMBLY

Do not mix the various parts of each valve, If one valve part is
defective, replace all the valves. During assembly, clean the parts
in clean fuel oil and align the "‘matching parts”.

1. Place the plunger barrel packing in position,

2. Install the plunger barrei.

3. tnstall the delivery valve assembly and the delivery spring.

4. Install the delivery valve holder, then tighten it tentatively. The
specific torque is 45 Nm (4.5 kgm) {30 ft-lbs).

5. Install the control rack.

6. Install control sieeve (A} in the plunger guide bore of pump
housing.

SME2750( 1}-8304 YM276 and 2760
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Fuel System

1863312

7. When installing the sleeve, align the punch mark on sleeve gear
(A} to the mark {Painted Red) on control rack (B).

A — Mark on Sleeve Gear
B — Mark on Control Rack

8. Install upper spring retainer {A) and plunger spring (B).

A — Upper Spring Retainer
B — Plunger Spring

9. Install the lower plunger retainer (A} to the plunger (B}, and
install them in the plunger guide bore.

A — Plunger Retainer
B — Plunger

10. When installing plunger align the punch mark {A) to the mark
on control sleeve (B).

A — Punch Mark on Planger
B — Mark on Control Sleeve
C — Plangar

SME2760(1)-8304 YM276 and 276D
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Fuel System 30-10-15

— 11. Place the plunger height adjusting shim (A}, then install the
plunger guide {B).

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

SMEZ2760( 1}-8304 YM275 and 2760
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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. MNote cylinder
location of each nozzle to permit nozzle to be installed back
in the same hore from which it was removed.

TESTING

Test the injection nozzle before disassembling 10 determine its
condition, Test for: Opening Pressure, Leakage, Chatter and
Spray Pattern,

A CAUTION: The nozzle tip should always be directed away
from the operator. Fuel spray can penetrate clothing and
skin, causing serious personal injury. [t is 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 aimost
invisible. Use a piece of cardboard or wood, rather than
hands, to search for suspected leaks.

If injured by escaping fuel, see a doctor at once. Serious
infection or reaction can develop if proper medical treatment
is not administered immediately.

Always use clean, filtered fuel when testing injection nozzle
performance. Testing nozzles with dirty fuel will severely
damage the precision parts of the nozzle.

SME2750(1)-8304 YM276 and 276D
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Fuel System

30-10-17

Opening Pressure Test

To make the opening pressure test, connect injection nozzle (A)
to the Nozzie Tester (B), using the fuel fine in the kit (C}. Piace
a container (D) under injection nozzle to catch fuel.

Pump the handie several times to flush out 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 at which the valve opens. Recheck by completely
releasing the pressure, and gradually building pressure until the
valve opens.

The nozzle should open at approximately 1568 Mpa ({160
kgfem?) (2275 psi). |f the opening pressure is not correct, dis-
assembre the injection nozzle and change shims until nozzle
opens at the proper pressure,

Each 0.1 mm {0.004 in.) shim changes the opening pressure
approximately 686 — 980 Kpa {7 — 10 kg/cm?) (100 — 142 psi}.

A — Nozzle

B — Nozzle Taster
C ~ Fusl Line

0 — Container

Leakage Test

To check for a leaking nozzle, wipe the nozzle dry. Bring the
pressure up slowly to 13.72 Mpa (140 kg/cm?) (1990 psi), and
watch for an accumulation of fuel from the spray orifice,
indicating a bad seat. if the nozzle drips within 10 seconds, replace
the nozzle assembly.

Check for leakage around the nozzle nut (9} thread connection
with nozzle holder (7). Leakage indicates a bad seat between
nozzte assembly (8} and nozzle holder.

Be sure that the nozzle retaining nut is tight on the nozze holder
before disassembling or replacing parts.

Lightly lap nozzle body-nozzle holder seating surfaces to insute
a good seal. If leakage persists, replace nozzle body and holder.

1~ Upper Holder Nut
2 - Coppar W asher

3 - Shims

4 - Spring

5 — Lower Soring Seat
6 — Intar Spindle

7 — Nozzie Halder

8 — Nozzle Assambly
9 — Nozile Nut
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30-10-18 Fuel System
FUEL INJECTION NOZZLES
® (Continued)
lm,msoyml TESTING (Continued)
I Chatter and Spray Pattern Test
The injection nozzle should chatter very softly, and only when the
hand lever movement is siow {1—2 downward movements per
second), Failure to chatter may be cauvsed by a binding or bent
nozzle valve,
Until the chattering range is reached, the test oil emerges as non-
i] atomized streams. When the lever movement is accelerated,
YON-0SDYDI {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 aiso
be streaky rather than finely atomized.
Disassembie the nozzle for cleaning or reconditioning if it fails
to chatter or spray properly.
CONDITION CAUSE:
A Good
1 -~ Low injection pressure
B Incorrect Z — Valve sticking
3 — Nozzie spring bent
1 — Seratch or dirt in the
c Incorrect nozzle hale
2 — Carbon deposit in the
hele
1 — Injection hoie worn
D Incorrect 2 — Carbon deposit in the
holg
YDN-O?DYDI
ﬁl 1 — Improperly sealed
injection valve
‘ 2 — Damaged or worn
E Incorrect injection hole
3 — Carbon deposit in the
. hole
lmu-osmm’
1863045 SME2760(1)-8304 YM276 and 276D
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30-10-18

~  DISASSEMBLY

General information

Since dirt and water are the worst contaminants in the fuei
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 clean paper before beginning
disassembly of injection nozzle.

As parts are disassembled, plaée them in a pan of dean
diesel fuel and leave them there until needed. Donot permit
these parts to strike each other.

Use a separate pan of clean diesel fuel for washing parts
just before assembly.

Disassembling Procedure

1. Clamp handle of open-end wrench (use correct size to fit
flats on nozzie hoider} in a vise,

2. insert nozzle holder {B) into wrench with leak-off end facing
up. Remove upper holder nut {A} and copper washer,

Paimas

A — Upper Holder Nut
B — Nozzle Holder
€ — Nozzle Nut

3. Remove nozzle holder from wrench and withdraw shims (3},
spring (4), lower spring seat (5}, and inter spindle (6) from
holder,

4. Insert nozzle holder upside down in wrench, Loosen and
remove the nozzle retaining nut {C). Remove nozzie from
holder,

5. Withdraw nozzle valve from nozzle. If valve is stuck, it may be
necessary to soak the nozie assembly in Bendix cleaner,
acetone, or other commercial cleaners sold especially for freeing
stuck valves,

A — Upper Holder Nut F — Inter Spindie

B — Copper Washer G — Nozzle Holder

C — Shims H — Nozzle Assemnbly

D —Spring | — Nozzle Nut

E — Lower Spring Saat

CAUTION: Use these nozzle cleaning fluids in accordance
with the manufacturer's instructions.

— The valve and nozzie are individually fitted and hand lapped.
Keep these mated parts together, and do not permit the
tapped surfaces to come in contact with any hard substance.
Do not touch the valve unless hands are wet with fuel.

SME2760(1) 8304 YM276 and 2760
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30-10-20

Fuel System

186Y605

186Y604

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. if parts are coated with
hardened carbon or lacquer, it may be necessary to use a brass
wire brush (B}.

A — Cleaning Kit
B — Brass 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 surface {B) for nicks or scratches.

4. tnspect the piston {large} part of nozzie valve to see that it is
not scratched or scored and that lower {tip) end of valve is not
broken. 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 1o aid making the inspection,

A bad nozzle valve seat will cause fuel to drip from the
nozzie., 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 {D).

2. Hold nozzle verticat, and pull valve out about 1/3 of its engaged
length {C).

3. Release valve. Valve should slide smoothly down to its seat
by its own weight.

Always replace a nozzle assembly if the valve does not slide freely
to its seat,

A~ Nozzie Valve

B — Lapped Surface

C — Free-Fali Distance
D — Nozzle Housing

SME2760(7) 8304 YM276 anag 276D
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Fuel Systemn 30-10-1

CLEANING AND INSPECTION (Continued)

Nozzle Holder

Inspect the lapped machined surface on bottom end of nozzle
holder (B) 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 if it can
not be restored to a good, serviceable condition.

Inspect threads on nozzle holder for general condition. Threads
that are nicked slightly may be “‘dressed-up”. Replace holder if
threads cah not be restored to a serviceable condition.

1863013

Check fuel passage (C) in nozzle holider to make sure that it is
open. Clean with compressed air.

A — Lapping Plate
B — Nozzie Holder

€ — Fusl Passage @

Nozzle Retaining Nut S

Remove carbon deposits on both inner and outer surfaces of the
nozzle retaining nut.

1863054
Inspect 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, 8
Replace nut if it can not be restored to a serviceable condition. 1863055
Nozzle Valve Spring
Examine spring and shims for pitting or excessive wear. Replace,
if not in good condition.
SME2760(1)-8304 - YM276 and 2760 1863056
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30-10-22 Fuel System

FUEL INJECTION NOZZLE
{Continued)

CLEANING AND INSPECTION (Continued)

Spring Seat

Inspect the spring seat Tor splitting, cracking, or excessive wear.
Replace seat if any of these conditions are evident,

1863057
Inter Spindle
Spindle must not be worn appreciably or bent. Replace spindte
if either one, or both, conditions exist,
Sy
1863058

Assembly

1. Insert the nozzie valve into the nozzle while holding parts
below the fuel level in pan.

2. Install the nozzle assembly on holder and secure with the nozzle
retaining nut {9). Tighten nut 90100 Nm {9--10 kgm) {67—
73 ftdbs} torque.

3. Place inter spindle (6}, spring seat (B), spring (4} and shims (3}
in nozzle holder while still wet with fuel,

4. Install upper holder nut {1} with copper washer {2} and tighten
70—80 Nm (7—8 kgm) {52—58 ft-lbs) torgue.

SME2760(11-8304 ¥M276 and 276D
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Fuel System 30-10-23

INSTALLATION

Before installing the YDN injection nozzle, check outer part
of percombustion chamber for condition of the heat insulting
packing. The packing must be in good condition in order to reduce
heat transfer from the precombustion chamber to the injection
nozzle, and thereby extending life of the injection nozzle,

1. Insert the injection nozzies into cylinder head. To insure
correct positioning of nozzle for each cylinder, connect fuel
pipes to injection nozzles before installing retainers,

2. Instail retainer (B} on injection nozzle with side of retainer
baving two “V“ype protrusions resting on injection nozzle,

3. Tighten the injection nozzle retainer stud nuts{A) to 20 Nm
{2 kam)} {15 ft-lbs) torque. Be sure to keep retainer even as
nuts 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 (D) to 27 Nm (2.7
kam) (20 ft-lbs) torque.

6. Connect thermostart system fuel hoses.
7. Bleed the fuel system (page 10-6).
8. Start the engine and check for leaks,

A - Ratainer Nuts

B — Retainer

C — Banjo Connactors
D — Fuel tnjection Pipe

SMEZ2750(1)-8304 YM276 and 276D
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30-10-24

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 (B}, rear copper washer {C),
front chamber {A), and front copper washer (C).

A — Front Chamber

8 — Reak Chamber

C — Copper Packings
D — Insulating Packing

The front chamber has a tang {A) which fits into a slot (B} in
cylinder head. lts purpose is to maintain alignment of the chamber
with cylinder to insure that the fuel is injected into the eylinder
at the correct angle,

If the precombustion chamber can not be removed as described
above, it will be necessary to remove the cylinder head (See page
20-05-6) and drive out the chambers using a suitable and drive
out the chambers using a suitable soft driver. NEVER USE STEEL
DRIVER.

A — Tamg

Repair

The heat insutating 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 — Copper Packing

B — Front Chamber

C — Rear Chamber

D — Insulation Packing

SME2760(1}-8304 YM276 and 2760
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Fuel System

30-10-25

GOVERNOR

GENERAL INFORMATION

The governor mechanism affects the engine performance such as
power, speed, smoke and fuel consurmption.

It is desirable not to disassembel governor system if not necessary
when disassembling or repairing the other components.

v Do not loasen cap nut {A) lock nut (B} and limiter screw.

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 20-05-15.
3. Remove regulator spring (F).

4. Remove cap screws {H), and remove Governor Lever Assembly.

A — 1st Governor Lever F — Regulator Spring
B — 2nd Governor Lever G — Regulator Lever

C — Control Lever H — Cap Screws

D - Governor Shaft 1 — Timing Gear Cover

E — Governor Spring

8. Punch Taper pin {A) out, and remove 1st Governor tever {B)
from governor shaft.

A — Taper Pin
B — 1st Governe lever
C — Shaft

6. Remove cotter pin {A) and washer (B}, and remove control
lever {C).

A — Cotter Pin
B — Washer
C — Control Lever

SME2760( 1)-8304 YM276 and 2760
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30-10-26

Fuel System

P

GOVERNOR
REMOVAL ({Continued)

7. Punch out taper pin (A) and remove 2nd governor fever (B)
from governor shaft,

A — Tapper Pin
B — 2nd Gowernor Lever

8. Remove Pin {A) and Regulator handle, {B) and pull out
regulator lever {Not shown).

A —Pin
B — Regulator Handle

9. Remove governor sleeve and governor weight assembly. See
page 20-15-09.

10. Remove cap nut {A}, and loosen lock nut (B}).

A — Cap Nut
B — Lock Nut

11. Remove injection limiter.

v Do not have to remove timing gear cover to repair or replace
only injection limiter.

SME276012)-8705 YM276 and 2760
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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
WireOD. ...... 1.6 mm {0.06in.)
CoilOD, ...... 13.6 mm (0.535in.)
Free Length
Ao, 22 mm (0.866in.}
B........ 68 mm (2.677 in.}

Tensile Length , . . 786 mm at 4,536 kg
(3.091 in. at 10 Ibs)

A — Spring Length
B — Coil Length

Governor Sleeve

Wear Limit

68.1 mm {(2.68in.}

Slide the sieeve on crankshaft to check if it move smoothly.

Measure 1.D. of sleeve and O.D. of crankshaft. Compare measure-

ment taken with the following specifications.

GOVERNOR SLEEVE SPECIFICATIONS

New Part
Sleeve |.D......... 25117 10 25.138 mm
{0.989 10 0.990 in.)
Crankshaft
oD,........ 24.939 to 24 960 mm
{0.982 t0 0983 in.)
Clearance ........ 006to 0.1 mm

{0.002 to 0.004 in.)

A .. ..., 24910 25.1 mm
{0.980 to 0.988 in.)

Governor Weight

Check contact with the sleeve and for wear.

if necessary,
A — Waeight
B — Support
C —Pin
SMEZ2750(2)-8705

Wear Limit

0.2 mm
{0.008 in.)

24.75 mm
{0,974 in.}

Replace assembly

Kinomoto, Printed in Japan
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30-10-28

Fuel System

1866014

1866015

Governor Lever and Shaft

Replace the governor lever and shaft together if there is play
between the shaft {A) and (B,C).

The st governor lever (B) has a specified angle to the 2nd
governoy lever. So the 1st and 2nd levers and shaft must he
replaced together with a new kit parts.

Replace the bearings (D)} in control lever (E} and shaft bracket
(F) if there is play between the shaft and needle bearings, ov if
the shaft does not move smoothly.

Inspect the contact and wear of the pins (G) at the end of 1st
governor lever {B).

A — Shaft

B — 1st Governor Laver
C - 2nd Governor Levar
D — Bearings

E — Control Lever

F — Shaft Bracket

G - Pins

H — Taper Pin

Regulator Lever and Handle

Replace the regulator lever and handle together if there is pla,
between the lever (A) and handle (B}.

The lever and handle are drilled hole for taper pin together
to get specified angle. So they must replaced together with
a new kit parts.

Inspect Q-ring (C) for wear or crack.
Replace it if necessary.

A — Regulator Lever
B — Reguaitor Handle
C ~ O-ring

D — Taper Pin

SME2760!11-8304 YMZ276 and 276D
Kinomoto, Printed in Japan



Fuel System 30-10-29

INSPECTION (Continued)

@

©\ ™~ -:-
Fuel Injection Limiter @ FL )
M i i . . \ a0
easure the dimension A and compare to the following specifi- H; 2 /
cations. g
i
FUEL INJECTION LIMITER SPECIFICATION Er—1
0]
Dimension A........... 0.8 to 0.9 mm (0.031 to 0.035in.} 1865010 1
Load F . .............. 150 to 160 kg {5.906 to 6.299 tbs})
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, iock the limiter pin with double lock nut.
If it is impossible to adjust, repiace the assembly with a new one.
A — Protrusion
B — Limitar Screw
C ~ Limiter Pin
D — Spring
E —Shim
F — Checking Load @
G — Lock Nuts
INSTALLATION AND ADJUSTMENT ©

Reverse the removal steps to install on the preceding pages. But
the fuel injection limiter should be instatled after installing timing
gear cover,

When assembling, reffer to the following tightening torques.

TORQUE SPECIFICATIONS 1864005

Governor shaft bracker
CapPSCrews . . « - « . . .. 7.91011.7 Nm (0.8 to 1.2 kgam) (6 to 9 ft-1bs)

Timing gear cover
CAPSCIEwWS . . . . . . . .. 2310 30 Nm (2.3 10 3.0 kam} (17 10 22 ft-lbs}

injection Pump
Retaining Nuts . . . ... 20 to 29 Nm (2 to 3 kgm) (15 to 22 ftbs}
To adjust fuel injection lirmiter.

1. Check governor levers for smooth movement rotaing the
regulator handle,

SME2760(1}-8304 YM276 and 276D
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30-10-30

Fuel System

@)

@

1867029

1864007

2. (FOR LIMITER WITH WHITE PAINT MARK)

Insert spacer {A) which has the thickness of 14 to 2.0 mm
{0.055 to 0.078 in.} nut (C), and screw into the timing gear
cover,

{FOR LIMITER WITHOUT MARK}

insert 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 ~ Spacer
B ~ Limit Screw
C — Lock Nut

3. Insert screw drive (A} between governor lever {8} and Control
lever (C) to keep away from each other.

Then, turn the limiter screw (D) ciockwise to push the governor
and regulator levers an fuel control rack (E) wuntil the punch
mark {F! on control rack (E) is centered on reference face {G)
of pump housing.

A — Scraw Drive E — Control Rack

B — Governor Lever F - Punch Mark

C — Regulator Lever G — Reference Surface
O — Limiter Screw H — Spacer

4. (FOR LIMITER WITH WHITE PAINT MARK)

Remove the screw drive {A) and the spacer (B), and screw
limiter 220" to 230° (5/8 turn) out of timing gear cover,

(FOR LIMITER WITHOUT MARK)

Remove the screw drive (A} and the spacer (B} and screw
limiter 375° to 400° {1-1/8 turns) out of timing gear cover.

5. Secure adjustment with lock nut (B) and install cap nut,

Be sure for limiter (A) not to be turned when tightening lock
nut (B).

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 Limiter
B — Lock Nut

SMEZ76011)-8304 YM276 and 276D
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SPEED CONTROL LINKAGE

30-15-1

Y

e

A — Throttle Lever C — Link Lever
B — Link Rod D — Foot Throttle Rod

DIAGNOSING MALFUNCTIONS

Engine can not be shut off
+ Improperly adjusted link rod
+ Broken, weaken or missing return spring
+ Rust on throttie lever bracket
Engine runs irregularly
¢ Weaken return spring
+ Worn friction disc
Engine can not keep a certain speed

* Warn friction disc
¢ Improper preload adjustment of throttle lever

E — Return Spring
F — Foot Throttle Pedal

SPEED CONTROL LINKAGE

REMOVAL

1. Disconnect spring (E) and two rods {B and D).

2. Take off two nuts which fasten the throttle lever
assembly (A) to bracket. Remove lever assembly.

Be careful not to lose detent ball and spring.

SME2760(1)-8304
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30-15-2 Speed Control Linkage

INSPECTION AND REPAIR INSTALLATION
Inspect condition of friction disk. If disk is glazed or worn Reverse the removal procedures to install speed control
excessively, the speed control lever will not stay where it is linkage.

placed. Replace disk when required, o
Refer to for information on adjusting the speed control
inspect condition of detent ball and spring. Spring must finkage.
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 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. If unable to repair worn part satisfactorily,
replace with a new one.

1 — Throttle, Lever
2 — Lever Grip
3 - Datent Ball
& — Lock Spring
5 — Cotter Pin
& — Friction Plate
7 — Throttle Lever, Bracket
8 — Spacer
9 — Whasher
10 — Spring
41 —Washer
12— Nut M 10
13 — Link Rod
14 -NutMg
15 — Adjuster
16 — Wahser M 6
17 — Cotter Pin
18 — Spring
19 — Cotter Pin
20 -- Wahser M 6
21 — Cotter Pin
22 — Washer M 6
2766006 . 23 — Foot Throttle
24 — Wahser 8
25 — Caotter Pin

SME2760(1)-83042 YM276 and 276D
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Speed Control Linkage

30-15-3

INSPECTION AND REPAIR

Inspect condition of friction disk. If disk is glazed or worn exces-
sively, the speed control lever will not stay where it is placed.
Replace disk when required.

inspect condition of detent ball and spring. Spring must not be
weak or broken. Replace parts 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, |[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,

SME2760(1)-8304 YM275 and 276D
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SPECIFICATIONS AND SPECIAL TOOLS

Puliey nut torque

Regulator Model

Changing Circuit 35A (Optional for Northern Europe)

Alternator Mode!}
Alternator output {minimum at 2600 rpm)
Pulley nut torque

Regulator Mode!

Starting Circuit

No-Load Current Draw
Brush Length
CommutatorO.D................c.covu...
Insulator Undercut Depth
Pinion Clearance
Pinion Mesh Clearance to Ring Gear
Brush Spring Tension

SME2760(2)-83705

Beit defiection with 83 Nm (9 kg} (20 Ibs.) force applied . .

Belt deflection with 83 Nm (9 kg) {20 |bs.} force applied . .

40-00-1
SPECIFICATIONS
=~ General Information
o SPECIFICATIONS
Battery Battery Ground . ................... Negative
BCIGroup ......vivmiiieiinn. 27
Battery Volts . . ... ... .. 12410128
Cold cranking amps at —18° (0°F) . . ....... 390A
Reserve capacity {minutes at 25 amps) .. ... 115 min,
Full charge specificgravity ... ... ........ 1.260
FUSE USED
Fuses Headlights . . . ..... ... ... ... ..., 15 amp
Horm/Fronmt PTO ... .. ... ... ... ... 10 amp
Flashing/Warning Lights . . ............ 10 amp
Indicator Lamps - . .. . .. -t oo & amp
Chanaing Circuit 15A
SPECIFICATIONS
Altermator Model . . ... .. _ ... .. ... ............ GP9150
Alternator output {minimum at 1400rpm) .. .. ....... 15 amps

54 Nm (5.4 kgm) (40 ft-tbs)

. 10to 16 mm (3/8 to 5/8in.)

RS1105

LT135 54
35A
54 Nm (5.4 kgm) {40 ft-1bs)

. 1010 16 mm (3/8 10 5/8 in.}

TL1Z — 86E

NEW PART SPECIFICATIONS WEAR LIMIT

70 amps max. @6000 rpm

2mm{0866in) .......... 14 mim (0.55in.)
43mm{i69in) .. ......... 40 mm {1.57 in.}

0.5 -0.8mm (0.02 —0.003in.) . 0.2 mm {0.006 in.)
0.3 - 1.5mm (0.008 —0.060 in.}. 1.5 mm (0.006 in.)
3—5mm (0.12-0.19in.) .... 5mm {0.2in.)
850 g {30 oz}

Kinemoato, Printed in Japan
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40-00-2 Specifications and Special Tools

SPECIFICATIONS (Continued)

Lighting and Accessory Circuits

SPECIFICATIONS SAE Number
Bulbs
Dual-beam headlight . . .. ... . .. ... it it rn i nann 12V=-25W/25W ., ..... —_—
Warming Lamp - . . ..t it e e m e e ae e 12V-23W . ... 1156
Work Light ... .. i i e e e e 12V--20W . ... ... ... 1034
Oil pressure, temperature, charge indicator and hourmeteriamps . . ....... 12V-3W . L 93
Water temperature sender
Closes (ightonh at .. ... . iiet it et iieaeies s 110°C (230°F)
Opens (HGhtoff)l @t . .. ... ettt it et 102°C (215°F}
QOil pressure sender
Closes (gt onl DEIOW . .. . .0 ettt e e et e e e e 1 kgfem? (14.2 psi)
Charge indicator light off . ... . ................ e 530 rpm (Engine}
SME2766(1)-8304 YMZ276 and 276D
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Specifications and Specia! Tools 40-00-3

SPECIAL TOOLS

~—  Battery Tester

Test battery.

1861929

Circuit Tester (V-A-{ Meter)

Test all electrical components for voltage, resistance, or current
draw,

1863132

Hand-Held Tachometer

Measuring starter motor speed.

1863133

SME2760(1)8304 YM276 and 2760
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GENERAL INFORMATION

40-05-1

GENERAL INFORMATION

“The electrical system consists of a battery, starting circuit, charging
circuit, lighting circuit, instrument pane! 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 to the operator.
It controls the starting circuit and the thermostart unit.

When the switch is in Position A, the glow plug unit is activated.
This position is used to preheat the thermostart in extremely cold
weather,

In Position B, all electrical circuits are off, The 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.

tn Position D, the starting circuit is energized and the starter
- turns. When the engine starts and the key is released, the key
will spring back to Position C.

' A — Thermastart

B — OFF
C -ON
D ~START

FUSE HOLDER

-

<
The fuse holder, mounted on the left side panel, holds four fuses
used to protect the lighting system, ‘

Fuse A is a b-amp fuse that protects the indicator lamps.

Fuse B is a 10-amp fuse that protects the horn and the front PTO
{Optional).

Fuse C is & 10-amp fuse that protects the flashing warning lights.

Fuse D is a 15-amp fuse that protects the headlights,

A — 5A Fuse (Red)

B — 10A Fuss (Yallow)
C — 10A Fuss {Yeliow)
D ~ 15A Fuse {Blue)

E — Fusl Tank Brackat
F — Stearing Column
G — Fuse Holder

SME2760{2)-8705 — - - YM276 and 2760
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CHARGING CIRCUIT (15A) 40-10-

ALTERNATOR

See chapter 240, Section 10 for charging circuit diagnosis and
operation.

REMOVAL

1. Disconnect battery ground cable at negative (—) battery
terminal.

2. Disconnect harness connector.

3. Support alternator (B) and remove one mounting nut (B} and
adjusting screw {C}.

4, Lift off alternator.

A — Connector
8 — Alternator
€ — Adjusting Screw
D — Mounting Screw

DISASSEMBLY

1. Remove nut (A) from end of shaft,

A ~ Nut
B — Aiternator Body

1864229

2. Pull flywheel {A) with magnets from body of alternator (B).

A — Flywheet with Magnets
B ~ Alternator Body
C = Nut and Washers

SME2760(1)-8304 YM276 and 2760
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40-10-2 Charging Circuit {15A)

DISASSEMBLY (Continued)

3. Remove two coil retaining screws (A),

A — Seréws
B — Stator Coils
C — Boddy

INSPECTION AND REPAIR

1. Inspect bearing (A) in fiywheel (B) for damage or wear.
Replace as necessary.

A — Outer Bearing
B — Fiywheel
C -~ Magnets

2. Inspect bearing {A} in ahterpator body (B} for damage or wear.
Replace as necessary.

A — Inner Baaring
B — Alternator Body

3. To preform stator coil continuity test, use circuit tester {A),

Clip one terminal of connector {B) and touch the probe (C}
of tester to other terminal of connector. Continuity should be
observed.

1f no continuity is observed, replace coil assembly.

A — Circuit Tester
B — Connector

C — Probse

D — Lead

SME2760f 1) 8304 YM276 and 2760
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Charging Circuit (15A)

40-10-3

ASSEMBLY

1. Install inner bearing {D) into alternatar body against shoulder
of the bearing bore.

2_ Apply grease to the frént face of inner bearing and insert
bearing spacer {F) against bearing (D).

3. Install stator coil assembly {G) to alternator body (E) and
tighten two retaining screws (H).

4, Insert shaft (L) though pulley half (K) to bore of flywhee|
(.

5. Install outer bearing on shaft {H) 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-1bs} torque.

A — Nut H — Screw

B — Spring Washer I — QOuter Bearing

C —~ Washer J — Flywhesal with Magnets

D — Inner Bearing K — Pully Half

E — Alternator Body L — Shaft

F — Spacer M — Screw

G — Stator Coil Assembly N — Wire Lead with Connector
INSTALLATION

1. Install alternator on the engine and tighten cap screw (B)
instantly.

2. Pry alternator {D} far from engine to give a tension on belt
{E} and tighten adjusting cap screw {A).

A — Adjusting Screw
B — Cap Screw

C — Connectors

D — Alternator

E — Belt

3. Inspect belt tension. Tighten nut (B} and adjusting screw
{A) to 1.8 — 2.0 kgm {13 to 14 ft-lbs} if beit deflect 13 mm
(1/2in.) with around 9 kg {20 Ibs.) force,

4. Connect harness connectors (C).

SME2780(1)-8304
Kinomaoto, Printed in Japan
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40-10-4 Charging Circuit (15A)

REGULATOR
INSPECTION

1. Set selector switch to 30 VOLTS”. Connect COM (-} probe
to a suitable ground. Connect V-Q-A {+]} probe to “one’
terminal on starter.

2. Start engine and run it several minutes at 1500 rpm to charge
battery. Meter should read 13 to 15 volts.

A - Lead from Regulator
{Red/whitm)
B — Battery Cable

If 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 or voltage regulator is
defective.

3. Check regulator for continuity for each terminal, and confirm
continuity as shown in the following chart.

Terminat {A) — Blue

(B) — Black
(C) — Blue
(D} — Green
(E) — Yellow
{F) ~ Red
2261827 (+) Tester Probe
Iy A C F E D B
A 0 0 0 0
C 0 X 0 0 0
F 0 0 0 0 0
E X X X 0 X
D 0 0 o] 0 0
B 0 0 0 0
X" means continuity
“0" means no continuity
SME2760(1)-8304 YM276 and 276D
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CHARGING CIRCUIT (35A) 40114

ALTERNATOR

See Chapter 240, Section 10 for charging circuit diagnosis and
operation.

REMOVAL

1. Disconnect battery ground cable at negative {—} battery
terminal.

2. Remove three screws and remove beit cover (D).

3. Disconnect harness connector {B)} and terminal wire (C) and
ground wire.

4, Support alternator and remove two mounting bolts {A) and
adjusting screw {F). Lift off alternator and belt guard {E}.

A — Mounting Bolts D — Belt Cover

B — Hamess Connactor E — Belt Guard

C — Terminal Wire F — Adjusting Screw
DISASSEMBLY

1. Remove three thru bolts

2, Using two screwdrivers, separate drive end-housing from stator.

v Do not pry against stator wires.

3364314

SME2760(1)-8304 YM276 and 276D
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40-11-2 Charging Circuit {35A)

DISASSEMBLY ({Continued)

3. Place rotor in a soft jaw vise. Remove pulley nut, pulley, fan
and spacer.

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 - Baaring Puller
B — Knife Edge Pullar

3364324

6. Remove three screws. Remove retainer plate, bearing and pack-
ing retainer from front cover.

336323 -

B SME2760(1)-8304 YM276 and 276D
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Charging Circuit (35A) 40-11-3

— 7. Use a soldering iron to melt the three solder connections on
rectifier assembiy.

v Do not heat plate fonger than necessary to melt solder as
excess heat will damage rectifier assembly.

364316
B. Remove nut {B) from “A” terminal remove rectifier assembly

(A

A — Rectifier Asseambly
B — Nut on “A” Tarminal

—— 5354318
9. Remove two brush cover retaining screws (B). Remove brush
holder assembly (A).
A — Brush Holder
B — Screws
C — Cover
3364316
K
SME2760(1)-8304 YM276 and 2760
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40-114 Charging Circuit (35A}

INSPECTION, TESTING AND REPAIR

A — Nut

B — Spring Washer

C — Washer

D — Puliey

E — Fan

F —Washer

G — Spacer

H - Scrow

I — Front Cover

J - Packing Retainar
K — Front Bearing

L — Bearing Retaining Plate
M — Ratar Assambly
N — Rear Bearing

O — Stator Assambly

P — Thru Balts
Q — Screw
R — Screw

S — Brush Cover

T — Brush Holdar

U — “A" Terminal

V — Stator Housing

W — Rectifier Assambly
X — Rear Cover

Y — Screw

2 — Spacer

3366037

SMEZ760(1)-8304 YM276 and 2760
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Charging Circuit {35A) 40-11-5

Testing Stator

Stator Coil Continuity Test
Touch the probes of chmmeter 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 1o the bare metal surface of stator
and the other probe to a bare stator lead wire.

The ohmmeter should register infinity {no needle movement).

If the meter indicates a reading {needle moves), the stator is
grounded and must be replaced.

Testing Rotor

Rotor Coil Continuity Test

Touch the probes of an ohmmeter to slip rings to test rotor coil
continuity.

Reading should be 8.2 — 8.8 ohms. If more than 9.8 ohms, check
connection between lead wire and slip ring. M broken, repair and
retest. 1f connections and wires are OK, rotor is defective and
must be replaced.

If reading is less than 8.2 ohms, rotor is shorted and must be
replaced.

Rotor Coil Ground Test

Touch one probe to the rotor shaft and the other probe to one
of the slip-rings and then the other.

The ohmmeter should register infinity (no needle movement}.
If the meter indicates a reading (needle moves}), the rotor is
grounded and must be replaced.

SME2760(1)-8304 YM276 and 2760
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40-11-8 Charging Circuit {35A)

INSPECTION, TESTING AND REPAIR (Continued) _

Inspecting Bearings

if the bearings are noisy during operation, they should be replaced.

Hoid inner race and rotate outer race to check for roughness
and pitted ball bearing.

3364325

inspecting Brushes

1. Check exposed length of brushes {A). The wear limit line is
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 — Brush
B -- Waar Limit
3364321 C — Holder

Inspecting Slip Ring

1, Inspect slip rings (Arrow} for being dirty, rough, or out of
round.

2. If necessary, polish the surface of slip rings using No. 500
emery paper or 500-grit silicon carbide paper.

336435

3. Measure O.D, of slip ring. O.D. shouid be 30 to 31 mm {1.18 to

1.22 in.). Replaceif 0.D. is less than 31 mm (1.22 in.}
3354327
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Charging Circuit {35A) 40-11-7

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 ptate {B) installed to long lead diode is {(—) negative and the
plate {C) instatled to short lead diode is (+} positive and for A"
terminal.

A -- Diodes (6 used)

B —{-) Plats
C — {4) Piate, A" Terminal
D ~ Diraction of Conduction 3368006

Continuity Test

The three terminals {D) are connected by a printed circuit in
rectifier. Use an ohmmeter to check for continuity between them.
There should be no resistance from one to another. {f test does
not show continuity between terminals (D) rectifier is defective
and must be replaced.

A - "A" Tarminal

B — () Leads of Diodes

C — (4} Leads of Diodes

D — Terminals Connecting to
Stator Coils

Short Lead Diodes “OPEN"" Test

With (+) positive ohmmeter probe on {+) positive plate (B, “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 is “OPEN". Replace rectifier assembly.

A — Short Leads on (+) Positive Plate
B — {+) Positive Plate

C — Long Leads on {—) Negative Piate
D —{=) Nagative Plate

Short Lead Djodes “SHORT” Test

With (~) negative ohmmeter probe on (+) positive plate (B, A"
terminal), touch the {+) positive probe to each short lead of three
diodes (A). There should no continuity in each touching. If
there is continuity, the diode is “SHORT”. Replace rectifier
assembly.

A — Short Lead on {+) Positive Plata
B — (+) Positive Plate

C — Long Leads on [—) Negativa Plate
D —{~} Negative Plate

SME2760(1}-8304 YM276 and 2760
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40-11-8 Charging Circuit {35A)

INSPECTION, TESTING AND REPAIR (Continued)

Long Lead Diodes “OPEN‘" Test

With (-} negative ohmmeter probe on {—) negative plate (D),
touch the (+)} positive probe to each long lead of three diodes
{C). There should be continuity in each touching. If not, the
diode is “OPEN". Replace rectifier assembly.

A — Short Leads on (+] Positive Plate
B — {+} Positive Plate

C — Long Leads on {-} Negative Plate
P — {—) Neagative Plate

Long Lead Diodes “SHORT"’ Test

With (+} paositive ohmmeter probe on {—) negative plate (D),
touch the (—) negative prabe to each long lead of three diodes
{C). There should no lead of three diodes {C). There should no
continuity in each touching. I there is continuity, the diode is
“SHORT". Replace rectifier assembly.

A — Short Lead on (+) Positive Plate
B — (+) Positive Plate

C — Long Leads an (—} Negative Plate
D — (—} Negative Plate

SME2760(1)-8304 YM276 and 276D
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Charging Circuit (35A) 40-11-9

ASSEMBLY

1. Press bearing {A) on to rotor shaft (B) until flush with end of
shaft.

Drive only on inner race of bearing.

A — Bearing
B — Rotor Shaft
C -~ Slip Rings

2. Install packing retainer {C) and bearing {D) into front cover {B).

3. Install bearing retaining plate (E} and tighten cap screws.

A — Scraw

B — Front Cover

C — Packing Retainer

D - Front Bearing

£ — Beaaring 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 (D).
instal! puiley half {E) against washer (D) and tighten nut (H}
with washers to 25 to 33 Nm (2.5 to 3.5 kgm) (19 to 24 ft-lbs).

A — Spacer
B — Washer
C — Fan
D — Washer
E — Puliey Half
F — Washer
G — Spring Washer
H — Nut

SME2760(7 8304 YM276 and 2760
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40-11-10 Charging Circuit {35A)

ASSEMBLY (Continued) _ -

6. Install stator assembly {A) into stator housing (B).

A — Stator Coil Assambly
B - Stator Housing

7. Place three terminal leads (D) from stator coif at the rectifier
location.

B. Use soidering iron to soider the stator lead wires {D) 10 rectifier
assembly (A). :

If additional solder is needed, use ONLY 60 — 40, rosin core
solder.

A — Rectifier Assembly
B — Stator Housing

C — “A" terminal

D — Leads from Stator

3264613 ' ‘- . ?
9. Install 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 — Brush Holder
B — Stator Housing

v Be sure not to brake brushes when installing.

11. Install rear cover to stator housing.

SME2760(1}-3304 YM276 and 2760
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Charging Circuit {(35A) 40-11-11%

INSTALLATION

1. Position alternator and belt guard {E} and install mounting bolts
{A} and adjusting bokt {F}. Do not tighten bolts at this time.

2. Attach harness connector (B}. Connect terminal wire {C) to
“A’ terminal and black ground wire to “E" terminal.

3. Install tower shield (D} with three screws.

A — Mounting Bolts D — Belt Cover
B — Harness Connactor E — Belt Guard
C — Terminal Wire F - Adjusting Bolt

4. Attach battery ground cable to negative (—) terminal on
battery.

5. Adjust belt to have 10 to 16 mm (3/8 to 5/8 in.) deflection
when a 89 N (9 kg} (20 Ibs} force is applied midway between
alternator and engine pulley {Arrow).

SME2760(1)8304 YM276 and 276D
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40-11-12 Charging Circuit (35A)

VOLTAGE REGULATOR

v Refer to 240, 11 for charging system diagnosis.

1. Remove voltage regulator by removing two screws. Disconnect
wiring harness and Lift out voltage reguiator.

2. Install new reguiator by reversing the above procedure.

A — Voltage Raegulator
B — Mounting Screws

SME2760(1)-8304 YM276 and 2760
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STARTING CIRCUIT

40-15-1

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 (B).

4. Remove two nuts {C) and separate starter from engine.

A — Battery Cable
B — Switch Wiring
C — Mounting Nuts

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 is defective the
entire clutch assembly must be replaced.

Never operate starting motor longer than 20 seconds. Allow
at least two minutes for cooling and battery recovery before
operating again. Overheating, caused by excessive operation,
will seriously damage starting motor.

No-Load Test

1. Connect positive {+) terminal of ammeter (A) to the battery
positive (+) termina!, and negative {(—} terminal of ammeter
1o the starter “’S” terminal.

2. Connect battery ground cable to the starter body (D).

3. Connect positive (+) terminal of voltmeter {C) to the starter
“B" terminal, and negative {—)} terminal of voltmeter to the
starter hody or battery ground terminal.

4, Prepare hand tachometer at the starter shaft.

5. Use a screwdriver to jump across from battery “B” terminal
to switch “S™ terminal. Starter should engage and run.

If solenoid only chatters, hold-in winding is open-circuited.
If nothing happens, either pull-in winding is open-circuited
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 all connections are
good and clean the main contact points.

6. Measure current draw and shaft speed, and compare to the
following specifications,

A — Ammeter C — Volt Meter E — Tachomeater
B — Battery D — Starter F — Key Switch
SME2760(2)-8705 YM275 and 276D
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40-15.2 Starting Circuit

TEST BEFORE DISASSEMBLY (Continued)

NO-LOAD TEST SPECIFICATIONS
Current Draw Voitage RPM

YM276/276D. .. 70amps ... ..... 12volts .. ... §000 rpm

i speed and current draw are slightly low, connect a voitmeter
between “B” 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 fieid 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 fietd windings

SME2760(1)-8304 YM276 and 2760
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Starting Circuit 40-15-3

DISASSEMBLY

A — Solenoid Switch ®
B — Dust Cover

C — Spring

D — Shift Lever
E — Cap Screw (2 ysad)

F — Bushing &
G —~ Front Cover

H — Snap Ring

1 — Stop Ring

J — Drive Pinion

K — Center Plate

L — Armature

M — Starter Frame

N — Field Coil {Pole Shos}

0 - Pole Schod Retaining Screw (4 used)
P — Brush {+) {2 used}

Q — Brush {=} (2 used}

R — Brush Spring (4 used) 2766007

S — Rear Cover

T — Bushing

U — Thrast Washer (0.2 mm)

V — Thrust Washer {1.0 mm}

W — Thru Bolt {2 used)

X — Screw (2 usad)

Y — Stopper Washer

Z — Rubber Washer

SME2760(1)-8304 YM278 and 2760
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40-154 Starting Circuit

DISASSEMBLY (Continued)

1. Remove solenoid assembly (A} from front cover (B).

A — Solenoid
B — Front cover

3300121
B 2. Remove two brush holder retaining cap screws {A) and two
thru bolts {B) from rear cover.

A — Cap Screw (2 used)
B — Thru Bolt {2 used}
€ -~ Rear Caver
D — Brush Holder

3300122

3 Remove field coil assembly (A} with brush holder (C).

A — Field Coil Assembiy
B —~ Armatura

C - Brush Holder

D — Front Cover

SME2760(1)-8304 YM276 and 276D
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Starting Circuit

40-15-5

4. Remove pivot pin {B) from front cover {D).

A — Cotter Pin
B — Pivot Pin

C — Shift Lever
D - Front Cover

5. Removing armature (A) with pinion (E) from front cover {F}.

A — Armature
B — Plate
C — Shift Lover

D — Overturning Clutch

E — Pinion Gear
F — Front Cover

6. Set all disassembied parts on a clean table.

SME2760(1)-8304
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A — Front Cover
8 — Pinjon Gear
C — Shift Lever
D — Armature

E — Solenoid Assembly
F — Field Coil Assembly

G — Brushes

H — Thru Bolts

f — Rear Cover

J — Washers

K — Rubber Washer
L — Snap Ring
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40-15-6

Starting Circuit

1869002

1869003

INSPECTION AND REPAIR

Armature

Do not clean armature with solvent. Solvent could damage
insulation on windings. 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 speed 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 cranks engine too slowly or not at
all. On no-oad test, motor has fow armature speed and high
current or fails to operate and has high current draw.

Use an ohmmeter or test lamp to test for continuity between
commutator bars and armature shaft. If test shows continuity,
a winding is grounded. If fault cannot be corrected, replace
armature.

All armature windings are connected in series, so you don‘t need
10 check more than one commutator bar.

Commutator

1. Carefully check commutator. Look for roughness, burned
commutator bars, or any material which might cause short
circuits between bars,

2. If commutator is out of round, badly burned, or rough, it can
be turned down slightly on a lathe. Remove only enough
metal to eliminate problem.

SME2760(1)-8304 YM276 and 276D
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Starting Circuit 40-15-7

3. Inspect commutator depth. If the commutator is badly worn,

make a light cut on the lathe with a sharp tool. After this, —:——
- - - R —————
it should be polished with 400 emery paper, N\

A — Hacksaw Blade ®

B — Commutator Segment

C — Corract Depth of Undercut €3)) —

i
1869004

4. Undercut insulation between commutator bars 10 0.5 to 0.8 mm
{0.0019 1o 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.

v Do not cut as shown by {C).

A — Hacksaw Blade
B — Commutator
C — Incorrect Cuttings

1869005

QOpening-Circuited Windings
Symptoms — Starting motor cranks engine too siowly. On no- :
load test, motor has low armature speed and high current draw.

Use an chmmeter or test light to test armature for an open circuit.
Touch the probes to two commutator segments. There should be
continuity. Replace armature if 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 bars.

s
- 1EBY 205
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40-15-8

Starting Circuit

HEBT 202

1307203

1869008

1868007

INSPECTION AND REPAIR (Continued)

Fietd Coil

Grounded Field
Use an ohmmeter or test light to test for a grounded field winding.

Touch one iead to a field coil brush and the other lead to the
field housing. Be sure the brush pigtail is not touching the housing.
There should be no continuity.

If there is continuity, the coil is grounded, and field coli assembly
must be replaced.

Open Field
Using an ohmmeter o7 test light, touch one lead to each field coil
brush. There shouid be continuity.

If there is no continuity, the field coil is open, and field coil assem-
bly must be replaced.

Solenoid Switch

Continuity Test of Shunt Cail

Place one test probe on the terminal 5 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.

SMEZ2760(1)-8304 YM276 and 276D
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Starting Circuit 40-159

Brushes

1. Measure brush length. Replace brushes if worn to less than
12 mm (0.472in.).

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 the tester to the negative brush holder and
the other lead to the field brush holder. There should be no
continuity, Replace brush holder if 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 is distorted.

A — Spring Scale
B — Brush Spring

1869008

ASSEMBLY

1. Ensure that the parts indicated are lubricated with “Shell
Alvania Grease No. 2”, or the equivalent high meiting point

grease.

*1f 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 @ — ®
1o Figure for parts placement.

Be sure to insert the thrust washer between the rear cover
and the armature. If the end play is more than 0.3 mm,
more shims should be added.

A — Rear Cover Bushing E -~ Solenoid Plunger . I

B — Thrust Washer F — Pinion Shaft / / ©
C — Center Plage G — Front Cover Bushing

D — Helical Spline ©

SME2760(1]-8304 YM276 and 276D
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40-15-10

Starting Circuit

1869010

ADJUSTMENT AND PERFORMANCE TEST

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
0.3 — 1.5 mm (0.012 to 0.059 in.)}.

A — Pinion Clgarance C — Switch
B — Starter D — Battery

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

Adjusting Mesh Clearance

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 if the measure-
ment cannot meet specifications.

A — Mash Claarance D — Ring Gear
B — Pinion Height E — Pinion
C — Ring Gear Haight

INSTALLATION
1. Install starter using two nuts (C). Tighten securely,
2. Connect switch wiring (B} and battery cable (A).

3. Connect negative (—) battery cable to battery.

A — Battery Cable
B — Switch Wiring
C -~ Mounting Nuts

SME27650(1)-8304 YM276 and 276D
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LIGHTING AND ACCESSORY CIRCUITS 40-20-1
ADJUSTING HEADLIGHTS

Adjust headlights so they shine slightly down and to 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 — Haight of Lamp

B — Centerline of Tractor

C — Lowar Light Zone

D — Upper Light Zone

E ~ 130 mm (5 in.)

F — Points Diractly in front of Lights

1863008A
1. Park tractor on level ground, 8 m {25 feet) from a wall.
2. Measure height of iamps above ground, and place a strip of =20
masking tape on wall at same height. a0
03
3. Slight across steering wheel and hoed ormament to locate o |
tractor centerline. Mark this spot, and measure out 130 mm a0
{5 in.} in each direction. This locates a spot directly in front of a0
each lamp, a0
03

4. Turn light switch to the second pulled pasition, 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.} lower than lamp, 27670384
and left edge of zone should be 130 mm {5 in.) to left of lamp.

Cover other lamp if necessary.

8m {25ft}

6. Adjust lamp assemblies if necessary. Adijusting screws are
behind bulbs. Open hood for access.

SME2TR0N2)-B705 YM276 and 2760
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40.20-2 Lighting and Accessory Circuits

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 sfightly 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.

pR XN

INDICATOR CLUSTER LAMPS

1. Remove access panel by removing seven screws {A).

A — Scraws
B — Access Pans!

2. Turn 1/4 counterclockwise to remove holder with bulb {C)
from lamp cluster (B}.

A — Instrumant Panel
B — Lamp Cluster
C — Lamp Holder

SMEZ2760(1)-8304 YM276 and 2760
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Lighting and Accessory Circuits

40-20-3

3. Remove hulb by pressing down and turning counterclockwise.
4. Press new bulb in, turning clockwise.

5. Insert lamp holder and tum 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”. *“TEMP"” lamps
should glow with key switch at “START" position.

7. install access panel with five screws.

A — Bulb
B — Bulb Holder

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 fens,

THERMOSTART PLUG

CAUTION: When testing thermostart plug, wear safety
gtasses and do not get too close to the burning fuel.

t. Remove air cleaner-to-manifold pipe.

2. Holding key switch in thermostart position, ook 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 plug is not working, 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.

SME2760(1)-8304 ¥YM276 and 276D
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SPECIFICATIONS AND SPECIAL TOOLS

50-00-1
SPECIFICATIONS
—. ~ngine Ciutch and Linkage
SPRING FREE LENGTH WORKING LOAD
Clutch Refease . . .. ... ............ 107mm, ... ... 135 mm at 176N
{4.21in.) (5.3 mm at 39.7)
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Clutch Release York 1D, ... ... ... ... 20.01 — 20.07 mm
(0.788 — 0.790 in.}
Release Shaft O.D. ... ............. 19.95 — 20.00 mm
{0.785 — 0.7B7 in.}
Yoke-to-Release Shaft Clearance . . . . . .. 0M —-012mm . ... ... ... ... 0.5 mm
(0.004 — 0.005 in.) {0.02 in.}
Pedal Bushings 1.D. ... ... ... ....... 2512 - 2514 mm
{0.989 — 0.990 in.)
Pedal ShaftOD. ... ............... 2495 — 25.00 mm
{0.982 — 0.984 in.}
Pedal 1.D. ... . .. ... .. 2507 — 25.12 mm
(0.987 — 0.989 in.}
Pedal Bushing-to-Shaft Clearance . . . . . .. 012-019mm . ... .. .......... 1mm
{0.005 — 0.008 in.} {0.04 in.)
.. Pedal-to-Shaft Clearance. . ........... 007-017mm .. ............... 1 mm
(0.003 — 0.007 in.) {0.04 in.)
Release Bearing1.D. . ... _.......... 395.99 — 40.00 mm
(1574 —1.575in.)
Release Steeve BushingO.D. ... ...... .. ..... 40.00 — 40.02 mm
(1575 — 15676 in.)
Release Sleeve Bushings 1.LD. . .. .. ... .. 2240 — 2242 mm
(0882 - 0.883 in.)
Main Drive Shaft G.D.
(at Release Bearing). . . .. ......... 2192-2200 .................. 21.5 mm
(0.863 — 0.886 in.) {0.846 in.}
Sieeve Bushings-to-Shaft Clearance 04-05mm................... 0.5 mm
{0.0n6 — 0.020in.) (0.020in.}
Main Drive Shaft Pilot O.D. ... .. ..... 19.49 — 14.96 mm
(0.588 — 0.589 in.}
PilotBushing I.D. . ... ............. 16.00 — 15.03 mm
{0.6591 — 0.592 in.}
Pilot Bushing-to-Shaft Clearance. . . .. ... 004—-009mm . ................ 0.3 mm
{0.00157 — 0.00354 in.}
Clutch Disk Thickness . .. ........... 8§3-88mm............ .. .. ... 6.6 mm
(0.3268 — 0.3504 in.} {0.2598 in.)
Disk Facing Thickness . .. ........... 3.4 -36mm
(0.1339 — 0.1417 in.}
SME2760{1)8304 YM276 and 2760
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50-00.2 Specifications and Special Tools

SPECIFICATIONS

Engine Clutch and Linkage (Continued)

ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Disk RivetHead Depth. . . .. ... ... ....... 1.2mm. . 0.3 mm
{0.047 in.) {0.012 in.}
FacingWarpage. . . ... ... .. ... e 0.4 mm
(0.016 in.}
Pressure Plate Warpage . . . . ... ........... C.O7mm ..., ... . ... .. 0.2 mm
(0.0028 in.} {0.0079 in.)
Flywhee! Warpage . . .. ................. 007mm . ... ... . 0.2 mm
{0.0028 in.} {0.0079 in.)
Clutch Disk Play
AXial. .o e 0.7 mm (0.03 in.}
Radial .. .. ... e 1t mm (.04 in.)
Clutch Disk Spline Backlash . ... ... ....... 005 —-015mm . ................... 0.3 mm
(0.002 — 0.006 in.) (0.012in.)
Diaphragm Spring Finger Height. . .. ... .. ... 30 —-32mm. ... 27 mm
(with new disk} (118 —-1.26in.} {1.06 in.}
Clutch Pedal FreePlay . . .. ... ...... ... .. .. 15 - 26 mm
(0.59 — 0.98 in.}
Clutch Pedal Stroke . . . .. ................ . 110 mm

{4.33in.)

CAP SCREW TORQUE SPECIFICATION
Clutch Cover-to-Flywheel . . . . .. ... ...._ ... . 30 Nm { 3 kam) { 22 ft-Ibs.}
Clutch Housing-to-Engine . . . .. .. _.......... 98 Nm (10 kgm) { 72 ft-ibs.)
Cluteh Housing-to-Transmission Case M12 . . . .. . 137 Nm {14 kgm) {101 ft-lbs.}
Mt4 ... 196 Nm (20 kgm) (145 ft-Ibs.)
SME276011)830¢ YM276 and 276D
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Specifications and Special Tools

50-00-3

Power Shift Transmission

SPRING

Detent (Range Shift Fork} .. .. ..

Detent {(Power Shift Fork) .. .. ..

Power Shift Clutch Piston

Return Spring. .. ........ ...

Clutch Disk Separator .. .......

DRV/Relief Valve

Outer .. ... ...

2nd ReliefValve . . . ..........

Inertia Brake Piston Spring . . . . ..

FREE LENGTH

NewPart........

Wear Limit. . ... ..

NewPart........

Wear Limit. . .. ...

New Part . . ......

Wear Limit. . ... ..

New Part . . ......

Wear Limit. . .....

New Part . .......

Wear Limit. . . . ...

NewPart........

Wear Limit. . . .. ..

222mm ...
{0.874 in.)
21.83 mm
{0.839in.}

136mm .. ...........
{0.535 in.)

13.0 mm

{0.512in.)

{1.65in.)
44.0 rmmm
(1.73in.}

(0.15in.}
3.6 mm
{0.142 in.)

645 —65.5mm ... ...
(2.54 — 2.57 in.}

63 mm

{2.46n.)

{213 —-216" }
52 mm
{2.05in.)

163mm . ............
{0.642in.}

14.7 mm

{0.60in.}

Amm . ... ... ..
(1.34 in.}

WORKING LOAD

157 mmat 118.8 N (12.12 kg}
{0.618 in. at 26.72 lbs.}

9.3 mm at 62.2 N (6.35 kg)
(0.366 in. at 14.0 ibs.)

19.6 mm at 654 N (66.7 kg}
{0.77 in. at 147 |bs.)

2.6 mm at 10.2 N (1.04 kg}
{0.102 in. at 2.29 1bs.)

41.5 mm at 276 N (27.1 kg)
{1.63 in. at 59.8 Ibs.)

38.5 mm at 142 N (14.5 kg}
(1.82 in. at 32 Ibs.}

9.7 mm at 3.53 N (0.36 kg)
(0.382 in. at 0.794 |bs.)

26.4 mm a1t 0.96 KN (97.4 kg)
{1.039 in. at 215 ibs.}

SME2760(1)8304
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50-00-4 Specifications and Special Tools

SPECIFICATIONS
Power Shift Transmission {Continued)
1TEM NEW PART SPECIFICATIONS WEAR LIMIT
Transmission Qi Capacity YM276 . ... .. .. ... 17.5 2 (4.6 US Gal}
¥YM276D . ... . ... .. 18.0 2 {4.8 US Gal}
Main Shaft
OD.atFrontBearing. .. .. .............. 19.9935 — 20.0065 mm
(0.7871 — 0.7877 in.}
0.D.atCenterBearings . ................ 30.002 — 30.015 mm
{1.1812—1.1817in.)
0D.atOnewayClutch . . . ... .......... 27.767 - 27.770 mm
{1.0932 — 10923 in.)
O.D.atNeedleBearing. . . ............... 21.991 — 22.000 mm
(0.8658 — 0.8661 in.)
OD.atRearBearing .. .. ............... 20.002 — 20.015 mm
{0.7875 — 0.7880 in.)
AxialPlay ... ...... .. ... ... . . ... ... .. 011 —-053mm . ................... 0.8 mm
{0.00433 — 0.0224 in.} {0.031 in.}
Ciutch Shaft
Cluteh Shaft O.D. at Oil Manifold. . .. .. ... .. 29.925 — 29.95 mm
(1.178 - 1.179in.)
Clutch Shaft O.D.at Cylinder .. .. ......... 34.984 — 34,994 mm
{1.377 —=1.378 in)
Clutch Shaft 1.D. at Needle Bearing. . . .. ..... 24.007 — 24.020 mm
{0.945 — 0.946 in.)
AxialPlay . . ... .. ... .. ... .. ... . . ..., 023—-061mm .................... 0.8 mm
{0.00906 — 0.0240 in.) (0.031in.)
Counter Gear 1.D.
atFrontBearing . ... ... ... ... ... ...... 62.000 - 62.030 mm
(2.4409 - 2.4421 in.)
atOne-way Clutch. . .. .. .. ............. 44,412 — 44 438 mm
(1.7485 — 1.7495 in.}
at NeedleBearing ... .................. 26.007 — 26.020 mm

{1.0239 - 1.0244in.)
. Creep Gear 1.D.

atNeedleBearing ..................... 26.007 — 26.020 mm
{1.0239 — 1.0244 in.)
atBearing ... ... ... L L 44.000 — 44.025 mm

(1.7323 - 1.7333in.)
Reverse Idier Shaft

0.D. at Needle Bearing. . ... .. ........... 21.982 — 22.000 mm
{0.8654 — 0.8661 in.)
OD.atCenterPlate. . . ... .............. 17.982 — 18.000 mm

(0.7080 — 0.7087 in.}
Differential Drive Shaft

OD. atRearBearings. . ... ......000vuu... 40.002 — 40.018 mm
(156749 —1.5755 in.)
O.D.at Needle Bearing. . . ............... 17.994 — 17983 mm
{0.7084 — 0.7080in.)
Axial Play . . . .. .. e 01 —057mm . ................... 0.8 mm
(0.00433 — 0.0224 in.) {0.031 in.)
SME2760(1 18304 YM276 and 276D
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Specifications and Special Tools 50-00-5
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Creep Gear Shaft
OD.atFrontBearing. . . ............0.... 16994 — 17.006 mm
{0.6691 — 0.6685 in.)
O.D.atRearBearing ... ................ 16.994 — 172.006 mm
{0.6691 — 0.6695 in.)
Power Shift Pump
tnner Gear (Drive Gear} O.D. ... ... ....... 42950 — 42,975 mm
(1.691 — 1.692 in.}
tnner Gear Counter Bore at Separator . . . ... .. 43.040 — 43.060 mm
(1.694 — 1.695 in.}
Clearance between inner Gear
andSeparator. . ......... ... . ... 0.065 — 0.110 mm
(0.0026 — 0.0043 in.}
Outer RingGear I.LD. . ... . .............. 50.600 — 50.630 mm
{1.992 — 1,993 in.)
Outer Ring Gear Counter Bore
aUSeParator . o . .. e 50.510 — 50.540 mm
{1.989 —1.990 in.}
Clearance between Outer Ring Gear
and Separator . . . ... ... ... e, 0.06 — 0.12 mm
(0.0024 — 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 Cuter Ring Gear
andPumpCase . . . ................... 0.003 — 0.08 mm
{0.0012 — 0.0035 in.)
Width of Inner Gear. . . . .. ... ... . ...... 11.995 — 12.005 mm
(04722 —0.4726 in.}
Widthof Quter Gear _ . . .. ... ........... 11.995 — 12.005 mm
(04722 — 04726 in.}
DepthofPumpCase ................... Gear Width +0.05 mm
(Gear Width +0.002 in.)
Power Shift Pump Qutput at Oil Temperature
70°C (158°F)and Engine 2600 rpm . . . .. . .. 1248 8/min. ... ... ........ 9.36 R/min
{3.28 GPM) {2.46 GPM)
Power Shift Pump Shaft
OD.atBearings ............c.vvuunn.. 19.955 — 20.005 mm
(0.7872 — 0.7876 in.)
OD.atOilSealCollar . . ... ............. 19.955 — 20.005 mm
10.7872 — 0.7876 in.}
Power Shift Pump Cover
I.D. at Bearingand Oil Seal . . .. ........... 42.00 - 42.025
(1.6535 — 1.6545 in.)
SME2760(7)8304 YMZ276 and 2760
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50-00-6

Specifications and Special Tools

SPECIFICATIONS

Power Shift Transmission {Continued)
ITEM

Oil Manifoid
ClutchShaft Bere 1D, . . . . . . oL oo o,

Inertia Brake
inertia Brake Disk Thickness . . , . ... .............

Inertia Brake Release Shafc Q.D. . . ... ... .........

Release Shaft Bushingi.D. .. ... ...... . ... ......

Center Plate

NEW PART SPECIFICATIONS

30.15 — 30.20 mm
(1.187 — 1.183in.}

3.9—4.1mm
{0.154 - 0.161 in.)
14.948 — 14.984 mm
{0.589 — 0.590in.)
15.000 - 15.027 mm
{0.591 - 0.592in.)

WEAR LIMIT

3.5mm
(0.138 in.)

Blatness. . . e e e 0.2 mm
(0.008 in.}
1.D. at Main Shaft Front Bearing . . . .. ... ......... 51.985 — 52.015 mm
{2.0467 — 2.0478 in.)
I.D. at Clutch Shaft Front Bearing . .. ............. 61.985 — 62.015 mm
{2.4404 — 2.4415 in.)
1.D. at Reverse Idler Shaft. . . ... ...... ... ... .... 18.000 — 18.021 mm
{0.7087 — 0.7095 in.}
Regulator Case
DRV Sleeve LD, . . ... ... ... . . ... . ... ... ... 20.000 — 20.009 mm
(0.7874 — 0.7878 in.)
DRV Body O.D. .. ... .. . . 19.983 — 19.990 mm
{0.7867 — 0.7870in.)
Clearance between DRV Sleeve
andBody. . ... . 0010 —-0026mm .......... 0.045 mm
{0.0004 — 0.0010 in.} (0.008 in.}
DRV Sleeve O.D. .. .. ..., ... .. ... .. ... ... .. 24975 — 24.985 mm
(0.9833 — 0.9837 in.)
DRV Sleeve Bore of RegulatorCase . . . ... ......... 25.00 — 25.02 mm
(0.984 — 0.985 in.}
Clearance between DRV sleeve
and Regulator Case .. ......... 0.0 iiuuinn.. 0015—-0045mm . ......... 0.060 mm
{0.0006 — 0.0018 in.) (0.0024 in.)
MRV (Main Relief Valve) Sleeve I.LD, ... .. ......... 18.500 — 18.513 mm
{0.7283 — 0.7289in.)
MRV Bedy OD., ... ... .. ., 18470 — 18.480 mm
(0.7272 — 0.7276 in.}
Clearance between MRV Sleeve
andBody. ...... ... ... . ... . 0020—-0043mm .......... 0.080 mm
(0.0008 — 0.0017 in.) {0.0024 in.}
MRBV Sieeve O.D. .. ..., .. .. . 2499 — 2500 mm
(0.9839 —(1.9843 in.)
Sleeve Bore of Regulator Case . . .. ......_........ 25.00 — 25.02 mm
{0.9843 — 0.9850 in.}
SME2760(1)8304 YM276 and 2760
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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 . . ... ................... 000 —-0.03mm ... ........... 0.06 mm
(0 —0.001 in.} (0.024 in.}
Power Shift Valve Spool O.D. . . ................. 15.9756 — 15.987 mm
(0.6289 — 0.6294 in.)
Spoo! Boreof Regutator Case . .. ................ 16.007 — 16.025 mm

{0.6302 — 0.6309 in.)
Clearance between Spool and

Regulator Case . . .. ... ... ... .. ... .iuuuon.. 0.025—-0045mm ... ......... 0.06 mm
(C.0001 — 00017 in.) {0.0024 in.}
Fork Groove Widthof Spool . . . .. ... ............ 71 -7.3mm
{0.280 — 0.287 in.}
Valve Spool Fork End Thickness ., . ... ........... 6.7 —-6.9mm
(0.264 — 0.272 in.)
Valve Spool Fork LD, .. .. ... .. ... ... . ....... 12.000 — 12.027 mm
(0.472 -~ 0.474 in.)
Fork Shaft O.D. . . ... .. ... . i, 11.966 ~ 11.984 mm

{0.471 - 0472 in.)
Fork Shaft Bore of

Regulator Case Cover . . ... .. ... .., 12.000 — 12.027 mm
0472 — 0474 in.}
P.S. Shifter Armshaft O.D. .. .. .. .. ... ... .. ... . 13.957 — 14.000 mm
{0.5495 — 0.6512 in.}
P.S. Shifter Armshaft HolderBore .. ... ........... 14.016 — 14.043 mm
(0.5518 — 0.5529 in.)
Armshaft to Holder Clearance . . . . ... ... ... ..... 0.016-0086mm . ........... 0.12 mm
(0.0006 — 0.0034 in.} {0.005 in.}
Second ReliefValvePressure. . . ... .............. 40KPa . ... ... 19.6 KPa
at Engine 2600 rpm. (0.4 kg/cm?) {0.2 kg/em?)
(5.7 PSH) {2.84 PSI)
Main Relief Valve Pressure . . . . ... ... ........... 1600KPa. .. ................ 1450 KPa
at Engine 2600 rpm. (16.0 kg/em?) {14.5 kg/cm?)
(227 PSI) (207 PSI)
Clutch Engagement Delay Time
{From Neutral to 1st) . .. ... ... .............. 10—14sec... ... ... ... ... 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.)
1.D. at Clutch Shaft Rear Bearing . . ............... 72.00 —72.03 mm
{2.8346 — 2.8358 in.)
I.D. at Creep Shaft FrontBearing. . . ... ........... 40.000 — 40.025 mm
(1.6748 — 1.5758 in.}
I.D.at Creep Shaft Rear Bearing. . . ............... 40.000 — 40.025 mm
{1.6748 — 1.5758 in.}
1.D. at Differential Drive Shaft Bearing . . ........... 80.000 — 80.030 mm

{3.1496 — 3.1508 in.)
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50-00-8 Specifications and Special Tools
SPECIFICATIONS
Power Shift Transmission (Continued)
1TEM NEW PART SPECIFICATIONS WEAR LIMIT
Clutch Pack
Piston LD, .. .. ... . . . e 100.072 - 100.107 mm
{3.9398 — 3.9412in.}
PistonOD. . ... ... .. e 99.729 — 99.764 mm
{3.9263 — 3.9277in.)
Clearance between Inner Cylinder
andPistoninnerBore. . . .. .. ... ... ... ... ... 0.308 - 0.378 mm
(0.012 —0.015in.)
Piston O-ringSectional O.D. ... ................. 30-3.2mm
(0.118 —0.126 in.}
Clutch Disk Thickness . . . ... ... ... ........... 25-27mm. . ... oL L. 2.2 mm
{0.098 — 0.106 in.) {0.0866 in.)
Clutch Disk SplineBacklash .. .................. 035mm ... ... ... .. ..., . ... 0.80 mm
{0.0137 in.} {0.0314 in.)
ClutchPlate Thickness . . . .. ... ................ 155 ~165mm................ 1.4 mm
{0.061 — 0.065 in.) {0.055 in.)
Clutch Plate Warpage . . . - . . ... ... ...t iunn.. lessthan 0. 15mm ., .. .. ......... Q.3 mm
(less than 0.0059 in.) {0.0118in.)
Backing Plate Thickness . . ... .. .. ... ............ 345-355mm . ............... 3.30 mm
{0.136 —0.140 in.) {0.13in.}
BackingPlate Warpage . . . .. ... ..........uu.... 02mm. ... ... ... ... ... . 0.35mm
(0.007G in.} {0.0137 in.}
Cylinder 1.D.atClutch Shaft. . . . ... ............ 35.000 — 35.035 mm
{1.3780 — 1.3793in.)
1st Clutch Gear Bearing LD, . .. ................. 62.000 — 62.030 mm
{2.4409 —~ 2.4421 in.}
2nd Clutch Gear Bearing 1.D. . . ... .............. 62.000 — 62.030 mm
{2.4409 — 2.4421in,)
3rd Clutch Gear Bearing£.D. . .., . ... . ........... 62.000 — 62.030 mm
(2.4409 — 2.4421 in.)
Rev. Clutch Gear Bearing 1.D. . . . . ... . ... ........ 62.000 — 62.030 mm
{2.4409 - 2.4421 in.}
Seal Ring Thickness. . ... ... ... ... ......... 185-200mm . ............... 1.5 mm
{0.073 - 0.079 in.) {0.059 in.}
Seal RingWidth .. .......... ... ............. 285 -30mm. ... ... ... 23mm
{0.112 - 0.118in.} {0.09in.)
Range Shift LeverEndO.D. . .. ... ... ............. 11.7—-11.8mm
{0.461 — D.465 mm)
Range Shift Fork Groove Width. . . .. . .............. 121 — 123 mm
(0.476 — 0.484 in.)
Clearnce between Shift Lever End
and Fork Groove. - - - . . v i ottt e e e 03 -0.6mm
(0.012 — 0.024 in.}
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Specifications and Special Tools 50-00-9
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
ForShaft O.D. . . ..o oo e 14.966 — 14.984 mm
{0.5892 — 0.5898 in.}
Shaft BoreofShaftCase. . . ... ... ... ... ... ... 16.000 — 15.043 mm
{0.5906 — 0.5922in.}
Clearance between ShaftandBore .. ... ............. 0.016 -- 0.077 mm
{0.0006 — (.003 in.)
Shift Fork 1.D. . . ... . 15.000 — 15.027 mm
(0.5906 — 0.5916 in.)
Clearance between Fork Shaft and Shift Fork. . ... ... ... 0.016 — 0.061 mm
{0.0006 — 0.0024 in.)
Shift Fork End Thickness . . .. ... . . .. iinnnn.- 6.7 -6.9mm
{0.2638 — 0.2717 in.}
Sliding Gear Groove Width . . . .................... 7.1 —-7.3 mm
{0.2796 — 0.2874 in.)
Clearance between Fork End and Gear Groove . . . ... . ... 02—-06mm................ 1 mm
{0.008 — 0.024 in.) (0.04 in.)
Backlash
Main Gear 1st to Clutch Gear 1st (21T). ... . ... ... .. 006 —-018mm , ... ... ... .... 0.3 mm
(0.0024 — 0.0071 in.} {0.012 in.)
Main Gear st to Clutch Gear 2nd (26T} . . . ... ... ... 006-0.18mm ... ... ..... .. 0.3 mm
{0.0024 — 0.0071 in.) (0.012 in.}
Main Gear 3rd to Clutch Gear 3rd (337) . ... ... ... .. 005—017mm . ............. 0.3 mm
{0.0020 — 0.0067 in.} {0.012 in.}
MainGear RtoClutchGear R. . . . ............... 005—-017mm .............. 0.3 mm
(0.0020 — 0.0067 in.) (0.012 in.)
Clutch Shaft Gear 19T to Counter Gear 51T. . . . ... ... 00B—-02Tmm .. ............ 0.4 mm
{0.031 — 0.0083 in.} (0.016 in.)
Counter Gear 14T to Creep Shaft 24T, . ... ... ... ... 011—-026mm ............... 0.5 mm
{0.0043 — 0.0102in.} {0.02in.)
Creep Shaft 127 to Counter Gear 35T. . . ...... ... .. 0.09—-024mm .. ............. 0.5 mm
(0.0035 —~ 0.0094 in.) {0.02in.)
Counter Gear 26T to Sliding Gear 24T ............. 012-027mm .. ... ........ 0.5 mm
{0.0047 — 0.0106 in.) (0.02in.}
Clutch Shaft End. . . . . .. ... oot i i i i it 0.12—027mm . ............. 0.5 mm
{0.0047 — 0.0106 in.) {0.02 in.)
Counter Gear 14T to Sliding Gear 41T .. ..... ... ... 011 —-026mm .. ............ 0.5 mm
{0.0043 — 0.0102in.) (0.02in.)
Sliding Gear-to-Shaft Spline Rotational Backlash. . . .. .. 005 —-015mm ., .. ........... 0.2mm
(0.002 — 0.006 in.) {0.008 in.)
Shaft (al)) DeflBction . . . . . o ittt e et e e e e e 0.002 in.
{0.05 mm}
Differential Drive Shaft O.D. at Needle Bearing. . . . ... ... 17.983 to 17.994 mm
{0.7079 to 0.7084 in.)
CAP SCREWS (or NUT) TORQUE SPECIFICATIONS
Oil Manifold-to-Transmission Case . ... ... . ... .. ... ... ... 30 Nm { 3 kgm} (22 f-1bs.)
Power Shift Pump-to-Transmission M8 . ................. 30 Nm ( 3 kgm) (22 ft-1bs.)
MIO. . ... .. 60 Nm { 6 kgm) (43 ft-lbs.}
Reverse Gear Shaft-te-CenterPlate , . . .. ................. 100 Nm {10 kgm) (72 ft-lbs.)
Regulator Case-to-Transmission Case. . . . .. .. .. .. ....... .. 30 Nm { 3 kgm) {22 ft-lbs.}
Differential Drive Shaft-to-Differential Housing. . . . . .. .... ... 30 N { 3 kgm) (22 fi-Ibs.)
Range Shift Cover-to-Transmission Case. . . ................ 30 Nm { 3 kgm) {22 ft-lbs.}
SME2760(1)8304 Y276 and 2760

Kinomoto, Printed in Japan



50-00-10

Specifications and Special Tools

PTO

SPRING

ITEM

PTO Shaft

O.D.atFrontBearing. .. .................
O.D. at 540 rpm. Gear Bearing. . . . ... . ... ...
OD.atRearBearing . . ..................

O.D. at Sliding Splined Sleeve . . . . ... .......

Sliding Splined Sieeve {Hollow Shaft) 1.LD. .. . .. ...

PTO Shaft-to-Sliding Gear Sleeve

{(Hotlow Shaft) Clearance . . ................

Shift Fork End Thickness . , . ... .. ... ........

Fork Groove Width in Sliding Gear, . ., ... ......

Clearance between Fork and Sliding Gear. . .. .. ...

Shift Fork GrooveWidth ., ... ... ...........

Shift Arm End Thickness . . ... ... .. .o ...,

Clearance between Shift Fork Shaft Extension

and Arm . L e e

SME2760(1)8304

SPECIFICATIONS

FREE LENGTH

New Part 222mm . ....

(0.874 in.}
Wear Limit 21.83 mm
{0.832in.}

New Part 86mm .. ....

{3.386 in.}
Wear Limit 83 mm
{3.268 in.}

NEW PART SPECIFICATIONS

30.002 — 30.018 mm
{1.1812 - 1.1818in.)
34.992 — 35.008 mm
{1.3776 — 1.3783 in.}
34.892 — 35.008 mm
{1.3776 — 1.3783 in.}
37.934 — 37.950 mm
{1.4935 — 1.4941 in.)

38.000 —~ 38.025 mm
{1.4961 — 1.4970in.}

0.05-009Tmm .......

(0.0020 — 0.0036 in.)

6.7 —6.9mm
(0.263 — 0.272in.)

7.1 —-7.3mm
(0.279 — 0.287 in.)

02—-06mm..........

{0.008 — 0.024 in.}

9.9 —10.1t mm
{0.390 — 0.398 in.)

9.50 — 9.52 mm
(0.372 — 0.375in.}

038—-060mm ........

(0015 —-0024 in.}

WORKING LOAD

16,7 mmat 118.8 N {12.12 kg}
{0.618 in. at 26.72 Ibs.)

20 mm at 87 N (6.84 kg)
(0.787 in. at 15 lbs.)

WEAR LIMIT

0.2 mm
{0.008 in.)

1.0 mm
(0.040 in.)

1mm
{0.040 in.)

Kinomato, Printed in Japan

YM276 and 2760



Specifications and Special Tools 50-00-11

ITEM NEW PART SPECIFICATIONS WEAR LIMIT
ShiftFork LD, .. ..o v it e i 15.000 — 15.027 mm
(0.5906 — 0.6916 in.}
Shift Fork Shaft O.D. ... ... .. .. i 14966 — 14,984 mm
(0.5892 — 0.6899 in.}
Clearance between Fork and Shaft . . . . .. ... ... 0016—-0061Tmm . ............... 0.2 mm
(0.0006 — 0.0024 in.) {0.008 in.)
Pinion Shaft Axial Play. . . . . .. ............. 0003 —-0C44mm ........... ... ... 0.6 mm
{0.00012 —0.017 in.} (0,024 in.)
GearBacklash. . . . ... ... .. .. .. 011 —=026mm ... ........ .00 .. 0.5 mm
(0.0043 - 0.0102 in.} (0.02 in.)
Sliding Gear-to-Shaft Spiine
Rotational Backlash. . ... ... ........... ... 006 —018mm .......¢cceuusvan.n 0.2 mm
(0.002 —0.006 in.} {0.08 in.}
540 rpm. PTO Gear ID. .. .. ... oot 60.000 — 60.030 mm

{2.3622 — 2.3634 in.}
PTO Front Plate

1.D. at Pinion Shaft Bearing. . .. .. ......... 52.00 - 52.03 mm
(2.0472 — 2.0484 in.}
I.D.at PTOShaftBearing. . . ............. 72.00 — 7203 mm

{2.8346 — 2.8358 in.}
PTO Rear Cover

1.D. at Pinion Shaft Bearing. . .. ........... 62,00 — 62.03 mm
{2.441 - 2.442in.}

1.D. at PTO ShaftBearing. . .. ...........- 72.00 — 72.03 mm
{2.835 — 2.836 in.)

1.D.atPTOShaft Oil Seal. . . ............. 60.000 — 60.046 mm

(2.362 — 2.364 in.)

CAP SCREW (or NUT) TORQUE SPECIFICATIONS

PTO Rear Cover-to-Differential Housing . .. .... ... ........ 100 Nm (10 kgm) { 72 ft-lIbs.)

PTO Rear Cover and Front Plate-to-SupportingShaft .. ....... 210 Nm {21 kgm} (152 ft-1bs.)

SME2750(1)8304 YM276 and 2760

Kinomoro, Printed in Japan



50-00-12

Specifications and Special Tools

Final Drive and Differential

SPRING

Differential Lock Return .. ... ..

ITEM

Differntial Lock

Fork End Thickness. . ... .. ..

Sliding Coltar 1D, . .. _ ..., ..

Differential

Differential Case Bushing 1.D. . .

SPECIFICATIONS

Differential Ring Gear Bushing 1.D. .. .............

Differential Side Gear O.D. . . ..

Bushing-to-Side Gear Clearance

Differential Pinion 1.D. .. .. ..

Pinion Shaft O.D. ... ... . ..

Differential Case Pinion Shaft |.D. . . ..............

Clearance between Pinion Shaft
andCase Bore. . ..........

Clearance between Pinion Shaft
and Pinion Gear. . .. ... ...

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

FREE LENGTH

(4,528 in.}

NEW PART SPECIFICATIONS

7.8 -B.0mm
{0.307 - 0.315in.)
8.1 -B3mm
{0.318 - 0.327 in.)

039-05mm..........

(0.003 — 0.020 in.)

20.040 - 20.073 mm
{0.7890 — 0.7903 in.)
19.948 — 20.000 mm
{0.7854 — (.7874 in.)
30.000 — 30.039 mm
{1.1811 — 1.1826 in.}

48.000 — 48.039 mm
{1.8898 — 1.8913 in.)
48.000 — 48.039 mm
{1.8898 — 1.8913in.}
47.959 — 47.975 mm
(1.8881 — 1.8888 in.)
0.025 —~ 0.080 mm

{0.001 — 0.003 in.}

18.032 — 18.050 mm
(0.7099 — 0.7106 in.}
17.973 — 17.984 mm
(0.7076 — 0.7080 in.)
18.000 — 18.018 mm
(0.7087 — 0.7094 in.)

0.016 —0.045 mm
(0.0006 — 0.0018in.)

0.048 — 0.077 mm
(0.0012 — 0.003 in.)

085 -105mm........

{0.0374 — 0.0413 in.)
65.002 — 65.027 mm
{2.56591 — 2.5599 in.}

WORKING LOAD

789 mm at 489 N (48.9 kg)
(3.11in. at 110 Ibs.)

WEAR LIMIT

1.0 mm
{0.040 in.}

0.6 mm
{0.0236 in.)

SME2760(1)8304
Kinomote, Printed in Japan
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Specifications and Special Tools

50-00-13

ITEM

Differential {Continued)

Ring Gear 0.D. at Bearing

Ring Gear-to-Bevel Pinion Backlash. .. .. ... . .......

Bevel Pinion Gear-to-Bevel Side Gear Backlash ... ... ..

Bevel Side Gear-to-Final Reduction Pinion Backlash. . . . .

Differential Carrier
1.D. at inner Bearing

i.D. at Quter Bearing

1.D0.atQilSeal ........

Final Drive

Firal Pinion Shaft O.D. at Diff. Lock Slider . . . .......

Final Pinion Shaft O.D.atBearing . . ..............

Final Pinion Shaft O.D.at Oil Seal Collar. . . . ... .. ...

Axle Shaft 0.D. at inner Bearing
Axte Shaft 0.D. at Outer Bearing

Axle Shaft 0.D. at Qil Seal

Bearing Case 1.D.

at Axle Shaft Quter Bearing

Rear Axle Housing 1.D.
at Axle Shaft Quter Bearing

Differential Housing 1.D.
at Axle Shaft Inner Bearing

Final Reduction Gear-to-Axle Spline Rotational

Backlash on Spline. . . ..

Final Reduction Gear-to-Pinion Gear Backlash on

Reduction Gear Tooth

Final Reduction Gear Axial Play

NEW PART SPECIFICATIONS

65.002 — 65.021 mm
(2.5591 — 2.5699 in_}

0.13—-0.18mm . . ... .. ..

{0.005 — 0.007 in.)

018—030mm .........

{0.007 —0.012 in.}

0—0088mm ..........

{0 - 0.0035 in.)

99,9825 — 100.0175 mm

(3.9363 — 3.9377 in.}
79.985 — 80.015 mm
{3.1490 — 3.1502 in.)
68.000 — 68.046 mm
{2.6772 — 2.6790 in.}

29915 - 29.935 mm
(1.1778 -~ 1.1785in.}
40.002 — 40.018 mm
(1.6749 — 1.5755in.)
40.002 — 40.018 mm
{1.5749 — 15755 in.}
49,992 - 50.008 mm
{1.9682 — 1.9688 in.}
49.992 — 50.008 mm
(1.9682 — 1.9688 in.}
49.97 — 50.03 mm

(1.9673 — 1.9697 in.}

80.000 — 80.046 mm
(3.1496 — 3.1514 in.)

89.9825 — 90.0175 mm
{3.6426 — 3.5440 in.)

90.000 — 90.035 mm
{35433 — 3.5447 in.)

0-007mm ...........

{0 — 0.0028 in.}

0.15 — 0.30 mm
(0.006 — 0.012in.}

0.15-059mm . ........

(D.006 —0.023in.)

WEAR LIMIT

0.3 mm
{0.012 in.)
0.5 mm
{0.02in.)
0.3 mm
(0.012in.)

0.25 mm
(0.0098 in.}

0.5 mm
(0.02in.}

1 mm
(0.039 in.}

SMEZ2T60(1)8304
Kinomoto, Printed in Japan
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50-00-14 Specifications and Special Tools

SPECIFICATIONS

Final Drive and Differential {Continued)
CAP SCREWS TORQUE SPECIFICATIONS
Differential Case-to-Ring Gear . . . . .. ... ... .. ... 0u.... 60 Nm { & kgm} {43 ft-Ibs)
Differential Carrier-to-Differential Housing. . . . .. ... . ... ... ... 30Nm { 3 kgm) {22 ft-lbs)
Seal Case-to-Rear Axle Housing . . . .. .. ... ... ... ... 60 Nm { 6 kgm} {42 ft-lbs)
Differential Housing-to-Transmission Case . . . ... ... . ......... 98 Nm (10 kgm) {72 ft-lbs)
Brake Drum-to-Final Pinion Shaft CapScrew . . . ... . ... ... ... 60 Nm { 6 kgm) {43 ft-ibs)
Brake Cover-to-Rear Axfe Housing . . . . ... ... ... .. uv... 60 Nm ( 6 kgm)} {43 ft-ibs)
Axle Housing-to-Differential Housing 7T................... 60 Nm { 6 kgm) (b2 ft-lbs)

10.9T {With Lock-Tite). . . .. 7F0Nm { 7 kgm) {43 ft-lbs})
Lower Link Bracket-to-Rear Axle Housing (With Lock-Tite} . . ... .. 60 Nm { 6 kgm) (43 ft-Ibs)
SME2760(1)83204 YM276 and 276D

Kingmoto, Printed in Jspan



Specifications and Special Tools

50-00-15

Front Wheel Drive

SPRING

Detent {Front Drive Shift Fork}. . ... ...

ITEM

Front Drive Power Take-Off

Shift Block Thickness, . . ... .. .....
Sliding Gear Groove Width . ... ... ..

Clearance between Shift Block and
SlidingGear Groove. . . .. ........

Shift Arm O.D. .. ... .. ... ...
Shift Block 1.LD. . .. ... ... ... ...,

Shift Arm Shaft 0.D. ... ... ......

Arm Shaft Bore of Drive Case

Clearance berween Arm Shaft and
DriveCase ........... oo,

Rotational Play of Sliding Gear

Front Drive Propelter Shaft

RotationalPlay . . . ... ... .......
Idie Gear Shaft O.D. at Bearing

Idler Gear 1.D. . ... .. ... L. ...

Front Drive PTO Shaft 0.D.

atFrontBearing . . .............

atRearBearing . . ... ...........

Drive Case 1.D.

at ldier Gear Shaft. . . .. ... ......
atBearings . ...... ... .. nnn
atQOitSeal .......... .. .......

Front Driven Gear 1.D. . . .. _ . .....

NEW PART SPECIFICATIONS

FREE LENGTH

212mm . ...

{0.B35in.)

NEW PART SPECIFICATIONS

7.8 -8.0mm
{0.307 — 0.315 in.)
81—-83mm
{0.319 — 0.327 in.}

(0.004 — 0.020 in.}
7.93 - 8.00 mm
(0312 -0.315in.)
8.00 — 8.02 mm
(0.312 - 0.315in.)
14.93 — 15.00 mm
(0.588 — 0.591 in.)
15.016 — 15.043 mm
(0.5912 — 0.5922 in.}

0016 —-0.113mm . ..........

{0.00063 — 0.0044 in.)

QO05-018mm . ... ... ......

(0.002 — D.006 in.)

01 -02mm...............

(0.004 — 0.008 in.}
19.9936 — 20.0065 mm
(0.7871 — 0.7877 in.}

...... 47.000 — 47.025 mm

(1.8504 — 1.8514 in.)

24,9935 — 25.0065 mm
(0.9840 — 0.9845 in.)
24,9035 — 25.0065 mm
(0.9840 — 0.9845 in.)

20.020 — 20.041 mm
(0.7882 — 0.7890 in.}
52.000 — 52.030 mm
{20472 — 2.0484 in.}
52.000 — 52.030 mm
{2.0472 — 2.0484 in.}
30.040 — 30.061 mm
(1.1827 —1.1835in.}

WEAR LIMIT
WORKING LOAD
18.4 mmat 43 N (4.4 kg)

{0.724 in. at 9.7 Ibs.)

WEAR LIMIT

1.0 mm
(0.04 in.)

8.5 mm
{0.02 in.)
0.5 mm
{0.008 in.)

1.0 mm

{0.039 in.)

SME2760(7)8304
Kinormoto, Printed in Japan

YM276 angd 276D



50-00-16

Specifications and Special Tools

SPECIFICATIONS

Front Wheel Drive (Continued)
Front Drive System QH Capacity . ... .........

ITEM

Front Differential

Bevel Pinion Shaft Bore of

Differential Case

Bevel Pinion ShaftOD, . . ...............

Bevel Pinion 1.D.

Bevel Pinion-to-Shaft Clearance . ... .. ... ...

Fhrust Washer Thickness

Bevel Side Gear O.D. . ... .. ..... ... ....

Ring Gear Bushing!.D. .. ... ............

Differentia! Case Bushing 1.D. . . ... ... .....

Bushings-to-Side Gear 0.D. Cléarance ........

Differential Case 0.D. at Bearing . . ... ......

Ring Gear O.D. atBearing. . . .. ...........

Differential Drive Pinion Shaft
Ditferential Drive Shaft O.D. at Bearing. . .. ...

Differential Drive Shaft O.D. at Seal Collar. . . . .

Drive Shaft Taper Bearing Pretoad

(Starting Drag Torgue}

Differential Drive Shaft-to-Ring Gear

Backlash .. ... ..

Qil Seal Collar 0.D. .

Bearing Case 1.D. at Taper Bearing . . . ... ....

Center Pin Support

Center Pin O.D. on Center Housing., . . . ......

Center Pin Bushing LD, .. ... ... ... .....

Center Pin-to-Bushing Clearance. . ... . ......

Center Pin Axial Play

SMEZ2760(1)8304
Kinomota, Printed in Japan

6.0 £ {1.6 U.S Gal}

NEW PART SPECIFICATIONS

14.000 — 14.018 mm
(0.55 — 0.552 in.}
13.97 — 13.98 mm
{0.549 — 0.550 in,}
14.01 — 14.03 mm
{0.551 — 0.552 in.}

003—-006mm ...........

{0.0012 — 0.0024 in.}

075-085mm ., ..........

{0.020 — 0.033 in.)
31.89 - 31.92 mm
{1.256 — 1256 in.)
32.00 — 32.04 mm
{(1.259 — 1.261 in.)
32.00 - 32.04 mm
{1.259 — 1.261 in.}

008—-016mm ,..........

{0.003 — 0.006 in.)

45.002 — 45.018 mm
{(1.7717 —1.7724 in.)
45.002 — 45.018 mm
{17717 —1.7724 in.)

29987 — 30.000 mm
(1.1016 — 1.1811 in.}
27.979 - 28.000 mm
(1.1015 — 1.1024 in.}

0.31 — 1.57 Nm
(0.032 — 0.16 kgm)
{0.23 — 1.15 ft-Ibs.)

0.17 — 0.23 mm

(0.0066 — 0.0090 in.)
39.961 — 40.000 mm
{1.5733 — 1.5748 in.}
55.000 — 55.030 mm
(2.1654 — 21665 in.)

29.95 — 30.00 mm
(1.179 — 1.181 in.}
30.02 — 30.08 mm
(1.182 - 1.184 in.}

0.02—-013mm...........

{0.001 — 0.005 in.}

005—-03mm............

(0.002 — 0.012 in.}

WEAR LIMIT

......... 0.4 mm

(0.016 in.)

......... 0.65 mm

{0.025 in.)

......... 0.15 mm

{0.006 in.)

......... 0.4 mm

{0.016 in.)

......... 1 mm

0.04 in.)

YM276 and 2760



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 — 1.379in.}
Bevel Gear Case 1.D.

at Drive Shatt Bevel Pinion Bearing. . . ... ... 72.000 — 72.030 mm
(2.8346 - 2.83568 in.)

at Bevel GearBearing.................. 100.000 — 100.035 mm
{3.9370 - 3.984 in.)

at Spindle Upper Bearing. . ... ........... 52.000 — 52.030 mm
(2.0472 — 2.0484 in.}

atSpindie Qil Seal . . .................. 40.000 — 40.039 mm

(1.5748 — 1.5763 in.}
Bevel Gear Case 0.D.

atLower QilSeal. . ... ................ 114.946 — 115.000 mm
(4.5254 — 45276 in.)
Bevel Gear O.D. atBearing ... ............ 65.002 — 65.021 mm
(25891 — 265589 in.}
Final Bevel Pinion I.D. . .. ., .. ........... 35.009 — 35.025 mm
(1.3783 — 1.3789 in.}
Spindie O.D.
atSteering Arm. . .. ... ... . ... ... 23.987 — 24.000 mm
{0.9444 —0.9449 in,)
atUpperBearing. .................... 24987 — 25.000 mm
(0.8837 — 0.9843 in.)
atOilSeal ........... ... ... ... . . ... 24.987 — 25.000 mm
{0.9837 — 0.9843 in.}
at Needle Bearing. . . .. ................ 27.99 — 28.00 mm
{1.1020 — 1.1024 in.)
atFinal GearCase . ... ... .........,.... 24,987 — 25.000 mm

{0.9837 - 0.9843 in))
Final Gear Case 1.D.

atOilSeal ...... ... ... ... ... ... . 145.000 — 145,063 mm
(5709 — 5711 in.}
atSpindle. . . ... ... ... .. .. .. ... .. .. .. 25.000 — 25.021 mm

(0.984 — 0.985in.)
Beve| Pinion-to-Bevel Gear (All Straight

CutjBacklash .. .. ......... ... ....... 0.10 —0.15mm
(0.004 — 0.006 in.)
Final Gear O.D.atBearing .. ............. 54.9905 — 55.0095 mm

(2.1650 — 2.1657 in.}
Bearing Case 1.D.

atinnmer Bearing. . .. ................. - 100.000 — 100.035 mm
(3.9370 — 3.9384 in.)

atOuterBearing .. ...............0.0.. 68.000 — 68.030 mm
(2.6772 — 26783 in.}

atOilSeal .. ... ... . ... . ... ... 68.000 — 68.030 mm

(26772 — 26783 in.)

SME2760( 18304 YM276 end 2760
Kinomato, Printed in Japan



50-00-18 Specifications and Special Tool

SPECIFICATIONS

Front Wheel Drive {Continued)
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Front Wheel Hub O.D. . . ... . .............. 40.002 — 40.018 mm

(1.6749 — 1.5755in.}
QiiSeal Collar OD. . . ... .. .. o .. 49961 — 50.000 mm

{1.9670 — 1.9685 in.}
Oil Seal Collar |LD. .. ........ ... ... . ..., 40.025 — 40.064 mm

(1.5758 — 1.5773 in.}
Front Axle Case |.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-lbs)
Front Drive Pinion Shaft
Starting Drag Torque . .. . .. . ...t vn. .. 0.31 — 1.57 Nm (0.032 — 0.15 kgm) {0.23 — 1.15 ft-lbs}
R.H. Axle Housing-to L.H. Axie Housing. . . . . ... 60 Nm { 6 kgm) { 43 ft-lbs)
Ring Gear-to-Differential Case . . . ............ 34 Nm (3.4 kgm) { 25 ft-Ibs)
Axie Housing-to-Bevel Gear Case . .. ... ....... 60 Nm { & kgm} ( 43 ft-ibs}
Spindle-to-Steering Arm . . . .. ... L. L. 210 Nm { 21 kgm) (152 flbs)
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 Bracket-to-Final Gear Case
fwith Lock-tite). . .. ... ..o v it e s S0 Nm { 6 kgm) { 43 ft-lbs)
Front Wheel Hub Nut. . . ... ............... 186 Nm ({ 19 kgm} {137 ft-lbs)
Center Pin Plate-to-Axile Bracket . ... ......... 100 Nm ( 10 kgm) { 72 ft-Ibs)
Tievod Nut .. ... ... ... .o i, 45 — 60 Nm (4.5 — 6.0 kgm) (33 — 44 ft-Ibs)
Dragrod NUL . . ... . . it iee e 45 — 60 Nm (4.5 — 6.0 kgm) (33 ~ 44 ft-Ibs)
SME2760(1)8304 YM276 and 276D

Kinomuoto, Printed in Japan



ENGINE CLUICH AND LINKAGE 50-05-1

DIAGNOSING MALFUNCTIONS

Warn disk prematurely Engine oil in clutch housing

+« Too small pedal free travel e (il leaks from crankshaft rear oil seal
¢ Too often “Inching” or “Stipping”’ clutch operation
o Broken diaphragm spring fingers . s .
i Transmission oil in clutch housing
¢ Worn or distorted pressure plate
e Dil leaks from oil seal in the front side of trans-
mission case,

Disk facing burn or come off

o “Slipping’’ clutch operation
= Dily disk facing due to 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

SME2760(1}-8304 Y276 and 2760
Kinomoto, Printed in Japan



50-05-2

Engine Clutch and Linkage

2766008

SME276011}-8304
Kincmoto, Printed in Japan

1 — Clutch Release Yoke

2 — Release Shaft

3 — Bushings

& — Spring Pin

5 — Spring Pin

6 — Pedal Lock

7 — Clutch Pedal

8 — Graase Fittings

9 — Padal Shaft
10 — Clutch Rod (R.H, Screw)
11 — Lock Nuts
12 — Turn bucle
13 — Clutch Rod (L_H. Screw)
14 — Clutch Disc
15 — Pressure Plate Assembly
16 — Ralaase Bearing
17 — Release Bearing Sleave
18 — Bushings

19 — Raturn Spring

20 — Mgin Drive Shaft {Clutch Shaft)

21 — Felt

YM276 snd 276D



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 ¢iutch 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 — Relaase Bearing

C - Yoke and Releass Shaft
D — Spring Pins

E — Return Spring

o~ 2761618

1f splined coupler, connecting main drive shaft and main
shaft, remains on main shaft, remove it for inspection.
Coupier may have fallen to bottom 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 — Rolease Bearing

D -~ Release Bearing Sleeve

E — Coupler
v Spring pins consist of two pins, one inside the other. Note
position of splits in pins for reassembly. They should face
180° from one znother in a vertical plane as shown in the
figure.
A — Lerger Pin
B — Smaller Pin
C — Sleave
— D — Direction of Sleeve Movement
1247057 1
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50-05-4

Engine Clutch and Likage

ENGINE CLUTCH

1. Separate the clutch housing from the engine,

2. Remove six pressure plate assembly-to-flywhee| cap screws (A},

A — Cap Screws
B — Flywheel
C — Diaphragm Spring Fingers

Before clutch removal, release plate height could be checked.
See “Inspection and Repair”.

If the clutch cover assembly is damaged or worn, the entire
assembly must be replaced.

3. Pry pressure plate assembly off, arround three spring pins on
flywheel, by using two screw drivers. Use care not to scratch
fiywheel or pressure plate.

A — Prassure Plate Cover
B -~ Alingning Pins
C — Cap Screws

4. Use main drive shaft or installation tool not to drop disk which
will be loose on flywheel.

A — Pressure Plate Cover
B ~— Main Drive Shaft
€ — Clutch Disk

SMEZ760(1)-8304 YM276 and 2760
Kinomoio, Printed in Japan




Engine Clutch and Linkage

60-056-5

INSPECTION AND REPAIR

MAIN DRIVE SHAFT AND
RELEASE MECHANISM

A — Bearing Return Springs
B — Main Drive Shaft

C — Realease Bearing

D — Release Bearing Sleave
E - Splined Coupler

Main Drive Shaft

1. Inspect shaft splines are worn or damaged. If the backlash
between disk and shaft splines exceeds the following limit,
replace shaft.

A — Disk Spline Width

B — Shaft Spline Tooth Width
C — Backlash

D — Worn Area

2. Replace shaft if diameter at release bearing is less than 21.5 mm
{0.8465 in.).

3. If ciearance between main drive shaft forward diameter and
pilot bushing is 0.3 mm {0.012 in.} or greater, check to see
which part{s) is excessively worn, and replace. Refer the follow-
ing specifications,

MAIN DRIVE SHAFT SPECIFICATIONS

Item New Part Wear Limit

Main Drive Shaft Spline

Batklash{C}. .. ....... 005t 0.15mm .. .. .. 0.3 mm
(0.002 to 0.005 in.) {0.012 in.}
Main Drive Shatt O.D. . . . . . 2192t02200mm . ... 21.5mm
{0.863 to 0.866 in.} {0.8465 in.)
Main Drive Shaft Forward
ErdOD............. 11.94 10 11,95 mm
{0.4701 t0 0.4704 in_}
Pilot Bushing 1.LD., . .. ..., 12.02 to0 12.03 mm
(0.4732 t0 0.4736 in.)
Clearance between Pilot . . . . 0.04t00.09mm . . . . 0.3 mm
Bushing and Drive Shaft (0.002 to0 0.004 in.) (0.012in.}
SME2760(1)-8304 YM276 and 276D
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50-05-6 Engine Ciutch and Linkage

INSPECTION AND REPAIR
Splined Coupler
Inspect splined coupler is worn or damaged. Repiace as required.

E — Splined Coupler

1800717
Return Spring
Compare measurement taken to the following specifications.
RETURN SPRING SPECIFICATIONS
ftem New Part
FreeLength . . . . .. ... ... ... ... ....... 107 mm {4.21 in.}
Workingload . - . .. .. L. . e e e 1B mmat 176 N
(6.3 in. at 39.7 lbs)
2207000

Release Bearing

1. Check bearing {A) on sleeve {B), repiace entire assembly.

e gé/ ' /] @ Clearance should not exceed 0.02 mm {0.001 in.)
'I/[L/// 7 '/1/ /g(é//%zé‘ /

2. If bearing {A) appears burned, remove using a press or bearing
_ . puller and replace.
( A — Reloase Bearing

7 W B — Bearing Sleeve
?§ . /) C — Main Drive Shaft

\ D — Oil Bushing
1864009 ®

E — Felt

SMEZ760(1)-8304 Y
Kinomote, Printed in Japan YM276 and 2760




Engine Clutch and Linkage 50-05-7

3. Measure the .D. of bearing sleeve, 1.D. of release bearing.
Compare measurements taken with the following specifications,

BEARING SLEEVE SPECIFICATIONS
Item MNew Part Wear Limit

Release Bearing I.LD. . .. ... 39.98to 40.00 mm
(1.574 to0 1.575in.}

Release Bearing Sleeve
.............. 40.00 10 40.02 mm
(1.575 to 1.576 in.}

Release Sleeve Bushings
LD, .. 2241022421 mm

(0.8818 10 0.8827 in.} 2413034

4, Measure the 0.D. of main drive shaft and 1.D. of oil bushings to
obtain clearance. Compare measurement and replace if needed.

CLEARANCE SPECIFICATIONS

Iterm New Part Wear Limit
Clutch Shaft 0.0, . . ... .. 2192t 22.00mm . ... 21.5mm
{0.863 to 0.866 in.} {0.8465 in.}
Ciearance between Bushing
and Clutch Shaft . . . . . .. 0.068t00.172mm ... . 0.5mm
{0.003 to 0.006 in.} {0.020 in.}

1806721

5. Lubricate felt in release bearing sleeve before installing.

2413100

Clutch Yoke and Release Shaft

1. Check the ends of clutch yoke for wear, If the wear is too
much to adjust clutch pedal rods, replace yoke,

A — Clutch Yoke

B — Release Shaft
C — Bushing

D — Ciutch Housing
E — Return Spring

d

2767017

SMEZ2750(1)-8304 YM276 and 2760
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50-05-8

Engine Clutch and Linkage

o

2207013

=

Wi
2207012

INSPECTION AND REPAIR

Clutch Yoke and Release Shaft {Continued)

2. Measure release shaft bore L.D. in the clutch housing and release
shaft 0.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 Part Wear Limit
Release Shaft O.D. . . . .. 19.95 to 20.00 mm

(0.785 10 0.787 in.}
BushitD. .......... 20.10 t0 20.15 mm

{0.791 to 0.793 in.}

Ciearance between Release
shaftandBushing . . ... ... .. .. ..... . 0.5 mm {0.019 in.}

Pedal Assembly
Measure |.D. of pedal bushing, and 0.D. of pedal shaft and L.D.
of pedal to obtain clearances between pedal or pedat bushings and

pedal shaft.

CLUTCH PEDAL SPECIFICATIONS

Ttam New Part Waar Limit
Pedal Bushing 1.LO. .., . . 25.12t025.14 mm
{0.989 t0 0.990 in.}
Pedal Shaft O.D. .. ... . 24.9%1tc 2500 mm
(0.982 t0 0.984 in.}
Pedal I.D. . ...,...... 25.07 to 25.12 mm

(0.9868 to 0.9889 in.)

Clearance between Pedal
or BushingandShaft . . .. .. ........... 1.0 mm 10.039 in.)

SME2760(1)-8304 YM276 and 2760
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Engine Clutch and Linkage

50-05-9

CLUTCH AND FLYWHEEL

Pilot Bushing

1. Inspect pitot bushing for wear, and measure |.D. of bushing and
0.D. of main drive shaft (Clutch shaft) at pilot bushing.

2. Compare measurement taken with the following specifications.

A — Flywheel Friction Drive Surface
8 — Pilot Bushing
C - Pin

PILOT BUSHING SPECIFICATIONS
Item New Part Waear Limit

Pilot Bushing 1.D. . . . .. 15,00 t0 15.03 mm
{0.590 to 0.592 in.)

Main Drive Shaft Forward
EndQ.D.. . ... ..... 1494 to 14.96 mm
{0.588 to 0.580 in.)

Clearance between
Pilot Bushing and Drive

Shaft . . .......... 0.063 w0 0.098 mm . . 0.3 mm
{0.003 1o 0.004 in.} {0.012in.)

3. ¥ bushing (B} is replaced, use a pilot bushing puller {D}.

Coat 1.D. of new pilot bushing with a light clean grease.

Flywheel

1. Inspect flywhee! friction drive surface (A) for distortion and
scratches.

2. Measure flatness of drive surface using straightedge {C) and
feeler gauge (B). Replace flywheel if surface (A) is not flat to
within 0.2 mm (0.008 in.).

3..Clean any rust or oil front drive surface using a light abrasive.
A — Drive Surface

B — Feeler Gauge
C — Straightadge

Pressure Plate

1. Inspect pressure plate drive surface {B) for distortion and
storing.

2. Measure flatness of drive surface using straightedge and feeler
gauge.
Replace entire clutch cover assembly if surface is not flat to
within 0.2 mm {0.008 in.).

3. Clean any rust or oil from drive surface using a light abrasive,

A — Chlatch Cover C — Feeler Gauge
B — Pressure Plate D — Straightedge
SME2760(1]1-8304 YM276 and 2760
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50-05-10 Engine Clutch and Linkage

INSPECTION AND REPAIR

Clutch Disk

1. Inspect friction facings {D} for flatness. Replace disk if either
facing (D) is not flat to with Tess than 0.4 mm {0.016 in.}.
{Use a straightedge and feeler gauge.)

2. Replace friction disk if scored or glazed. Check disk hub (C}
splines for wear or damage.

3. Check condition of disk torsion springs {B]. If any spring is
ioose or damaged, replace disk assembly.

A — Rivets C — Hub
7
2761607 B — Torsion Springs D — Facings
- 4. Check disk tilt at the disk outer edge on spline shaft using

dial indicator.

CLUTCH DISK SPECIFICATIONS

ltem New Part Wear Limit
Disk 0D, .. ... ... 180 mm
{7.09 in.)
Disk TiltatDisk Edge . ... ... .......... 0.7 mm
{0.027 in}

2260616

5. Use a vernier caliper to measure clutch disk thickness, Disk
should be replaced if thickness is 6.6 mm (D.260 in.) or less.

CLUTCH DISK SPECIFICATIONS

1tem New part Wear Limit

Facing Thickness
OneSide) . . ....... 341038 mm
{0.13 10 0,14 in.}

Facing Thickness
(Both Sides) . . . .. ... 78tw086mm . ... 7.2mm
{0.307 10 0.339 in.) 10.284 in.}

6. Measure disk rivet head depth. |f any rivet heads is loose of if
head depth is 0.3 mm {0.012 in.) or less, replace disk assembly.

CLUTCH DISK SPECIFICATIONS

Hem New part Woear Limit
Rivet Head Depth . . _ .. 12mm .. ...... 0.3 mm
{0.05 in.} (0012 in.}
2761605 :
SME2760(1)-8304 YM276 and 276D
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Engine Clutch and Linkage 50-05-11

<~ Clutch Release Lever Checking

1. Check condition of clutch cover and diaphragm spring fingers
(A).
Replace clutch pressure plate (Ciutch cover) assembly if any of
these parts is in questionable condition.

A — Diaphragm Spring
B — Depth Gauge

C — Clutch Cover

D — Cap Screws

2. Measure diaphragm spring finger height.

a) Measure distance between flywheel drive surface and rear
of pilot 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).

¢! With cover cap screws torqued to 27 Nm (2.7 kagm) {20
ft-1bs), measure distance between 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
10 1.30 in.) with a2 new clutch disk installed. 1f the derived
dimensidn is less than 27 mm (1.06 in.} the ciutch pressure
plate assernbly should be replaced.

A —30.0 10 32.0 mm (1.18 to 1.26 in.}

A=a-¢g

a: 68 mm (2.68 in.)
c: 36 =1 mm {1.38 10 1.46 in.)

2767018

SMEZIG0(1)-8304 YM276 and 276D
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50-05-12 Engine Clutch and Linkage

ASSEMBLY AND INSTALLATION

CLUTCH ™

1. instal} clutch disk on the flywheel with the long end of the hub
{A) rearward.
Use clutch disk instatlation 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 shaft into pilot
bushing in flywheel.

A — Pressure Plate Cover

B — Chstch Shaft {Main Drive Shaft)
C — Clutch Disk

D — Pilot Bushing

3. Align clutch pressure plate cover two saligning 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 — Aligning Pin {3 used)
B — Cap Screw (6 used)

4. Torgue cap screws {B) to 27 Nm (2.7 kgm} (20 ft-ibs).

5. Remove clutch shaft {Main drive shaft) and install in clutch
housing as described in following sequence.

SMEZ750(1)-8304 ¥YM276 and 2760
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Engine Clutch and Linkage

50-05-13

CLUTCH SHAFT AND RELEASE MECHANISM

1. iImmerse 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 {(C). 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.

2761621

5. Insta!l spring pins {D} through hote in yoke and release shaft

(C). Note that one spring fits inside the other and be sure
splits in pins are positioned 180° {opposite) one-another.

A — Large: Pin
B — Smatier Pin
C — Sleave

D — Diraction of Sleeve Movement

6. Install two release springs (E) in release sleeve (B) and over pins
inside clutch housing. Open ends of springs should face down.

1247057

7. lnstall clutch shaft (A} through clutch housing into splined
coupler at front of transmission drive shaft.

8. Wipe all excess oil from release bearing sleeve and install clutch
shaft {A).

A — Clutch Drive Shaft

B — Release Bearing

€ — Yoke and Ralease Shaft
D — Spring Pins

E — Release Springs

9, Join the clutch housing to the engine.
10. Install clutch and brake pedals and operating shaft.

11. Install and connect pedal linkage. Note that the longer rod has
right-hand thread while the shorter rod has ieft-hand thread.

12. Install brake pedal linkage and spring.

SME276011)8304 YM276 and 2760
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50-05-14 Engine Clutch and Linkage

ADJUSTMENT
PEDAL FREE TRAVEL ADJUSTMENT

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 trave!, measure
free travet of clutch pedal at the pedal footrest, Free travel
should be 15—25 mm {9/16 to 1 inch}.

3. If free travel is excessive, turn turnbuckie counterclockwise
{when viewed from front of tractor). If there is too little free
play, turn turnbuckle clockwise (as viewed from front of
tractor).

A — Scale

4. While holding turnbuckle, lock jam nuts.
Adjust inertia brake release fever {C) if removed.

A = Turnbuckle
B - Lock Jam Nut
C — Inertia Brake Release Levar

SME276011 8304 YM276 and 276D
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POWER SHIFT TRANSMISSION

60-10-1

2767003

A —Suction Screen

B — Internal Gear Pump
C — Center Plate

D — Ragulator Case

E — 2nd Relief Valve

SMEZ2760(1)8304
Kinomote, Printed in Japan

F — Main Relief Valve
G — Delay Reliaf Vaive
H — Valve Spool
1 — Oil Manifald

J — Power Shift Clutch Shaft
K — Rev-1st Clutch Pack

L — 2nd-3rd Clutch Pack

M — Power Shift Lever

YM276 and 2760



50-10-2 ' Power Shift Transmission

TRANSMISSION REMOVAL

2. Separate the tractor between transmission case and clutch
housing.

3. Remove four cap screws {C), and remove front drive case
assembly {B} with front wheel drive shift fever,

A — Front Wheel Drive
Power Take OFf

B — Front Drive Case
C — Cap Screw {4 used)

4, Piace the transmission and rear axle assembly on a steady stand.

A — Range Shift Levar Assembly
B — Power Shitt Shifter Cover
C — Regulator Case

2761 G232 e

5. Remove range shift lever assembly from transmission case
removing transmission upper cover-to-transmission case retain-
ing screws {10 used).

SMEZ2760(118304 Y#MZ276 and 276D
Kinomota, Printed in Japan

1. Drain transmission oil. -



Power Shift Transmission

50-10-3

6. Remove two fork shaft support-to-transmission case cap screws.

A — Range Shift Fork

B — Fork Shaft Support
C — Fork Shaft

D — Cap Screw

7. Remove forks, fork shaft and support assembiy.

8. Remove eleven cap screws {Arrows} and remove regulator case
{A).

A — Regulator Case
B — Shifter Cover

9. Use slinger belts (A) to lift the transmission case.

10. Remove one cap screw {A) inside the case and six cap screws (B)

outside.
A ~ Slinger Belt
B — Cap Screw (one)
C — Cap Screw {6 used)
SMEZ750(1)5304 YM276 and 2760
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50-10-4 Power Shift Transmission

TRANSMISSION REMOVAL
(Continued)

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 Drive Shaft
B — tdie Gear (4W.0D.)

€ — Snap Rings

D — Siim 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

B — Idle Gear (4.W.D)

C — Lo-HiSliding Gear

D — Creep Range Gear

E — Differential Drive Shaft
F ~— Main Shaft

G — Snap Ring (2 used)

13. Place the transmission assembly on a steady stand.

SME2750(1)8304 YM276 and 276D
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Power Shift Transmission 50-10-6

COMPONENT REMOVAL

When removing pump {A) andfor oil manifold (B), it is not
necessary to remove transmission assembly and regulator case,

A — Power Shift Pump
B — Oil Manifold
C — Cap Screws

Oil Manifold

1. Remove four cap screws {C).

2. Carefully pull the manifold not to damage seal rings {A) on the
ciutch shaft {B}).

A — Seal Ring {5 usad)
B — Clutch Shaft

Power Shift Pump

3. Remove four cap screws (A) and ane cap screw (B). Do not
remove two cap screws (C} if pump shall not be disassembled.

A — Cap Screw {4 used)
B — Cap Screw (1 used)
C — Pump Cover Retaining Screws

v Always remove the oil manifold first when removing pump.

4, Remove pumyp and splined coupler (B}

A — Pump
B — Splined Coupler
C — Pump Cover Retaining Screw

SME2760(118304 YMZ275 and 2760
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50-10-6 Power Shift Transmission

COMPONENT REMOVAL
Power Shift Assembly

1. Remove oil manifold {A) and power shift pump {B). See
page 50-10-5 for details.

A — Oil Maunifold
B - Power Shift Pump

2. Remove all seal rings {Arrows} by using fingers.

3. Remove 2nd relief valve to avoid damage during disassembly.

4, Remove snap ring (A) from the rear end of main shaft {B).

A - Snap Ring
B — Main Shaft

SMEZ7E0(T1)8304 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.

PN
7. Remove spacer (A} in front of creep gear {B).
A — Spacer
B — Creep Gear
8. Use a puller to remove creep gear.
P

SME2760(1 J8304 YM276 and 2760
Kinornoto, Printed in Japan




ho-10-8 Paower Shift Transmission

COMPONENT REMOVAL

Power Shift Assembly {Continued)

9. Strike creep reduction gear (A} with a soft metal and hummer.

A — Creep Reduction Gear
B — Creap Gear

10. Remove creep reduction gear {A), creep gear (B} and thrust
washer {C).

A — Croep Reduction Gear
B — Cresp Counter Gear
G — Thrust Washer

11. Strike counter gear {A) to loosen it from the main shaft {B).

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 transmission case (B).

Give several shocks around the side of center plate 1o separate
smoaothiy from transmission case.

A — Center Plate
B — Transmission Case

F762235

SME2760(2)-8705
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Power Shift Transmission 50-10-9

— 13. When center plate comes approximately 25 mm {one inch}
grasp the front end of clutch shaft and center plate, and
puiling the transmission assembly out by hand. Do not pull
out completely at this moment.

14. Remove counter cluster gear (A) from rear of transmission
case when the power shift transmission assembly is pulled out
about 180 mm {7 in.}.

A — Counter Cluster Gear
B — Main Shaft

15. Continue puiling out and remove the power shift {A) and main
shaft assembly {B) from the transmission case.

A — Power Shift Assembly
B — Main Shaft Assembly

5
®
“

e

16. Remove oil suction pipe from the transmission case.

SMEZ2760(1)8304 YM276 and 276D
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50-10-10

Power Shift Transmission

COMPONENT REMOVAL
Power Shift Assembly (Continued)
17. Rernove snap ring (C} in main shaft (8).

A — Clutch Shaft
B — Main Shaft
€ — Snap Ring

18. Remove snap ring {C} in a clutch shaft (A).

A — Cluteh Shaft
B — Main Shaft
C — Snap Ring

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 (B) with soft metal (C}
using hammer.

21. Drive at alternately the two shafts.

SMEZ2760(1)8304 YM276 and 2760
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Power Shift Transmission 50-10-11

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.

2762404

Center Plate

1. Remove snap rings from the bores of clutch shaft bearing (A)
and main shaft bearing (B}.

A — Ciutch Shaft Baaring
B — Main Shaft Bearing
C — Reverse ldle Gear

2. Remove lock nut {A) and washer (B}.
Remove reverse idle gear (C) and all bearings from the center
plate {D).

A — Lock Nut
B — Washer

C — Reverse ldie Gaar : ) -
D — Centar Plate :

A

SME2760(1)8304 YM276 and 2760
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50-10-12 : Power Shift Transmission

RANGE SHIFT LEVER

1. Replace any damaged retaining rings and spring pin {G).

2. Examine finished 1.D. of cover (D). Repiace if scored of ex-
cessively worn,

3. Check plastic ball {F)} for cracks, chips or wear and replace if
necessary.

4, Lever {A) should be replaced if finished area at lower end
{which contacts shifter forks} is damaged or warn.

5. Replace boot {B) and O-ring {C} if they show any sign of stress
or cracking, or if they do not fit snugly over retainer and lever.

6. Inspect spring {J) for damage or wear,

A — Range Shift Lever
8 — Rubber Baot

C — O-ring

D — Plug

E — Cirelip

F — Lever Ball

G -~ Spring Pin

H — Spring Pin

I —Shifter Cover
J - Spring

K — Washer

L — “E"” Type Snap Ring
M — Spring Pin

N — Fork Shaft Support

0 — Detent Ball

P — Detent Spring

Q ~ C-1st Range Shift Fork
R — Znd-3rd Range Shift Fork
S - Guide Plate

T — C-1st Fork Shaft

U — 2nd-3rd Fork Shaft

V — Cap Screw

2766022

SMEZr&0(1)8304 YM276 and 276D
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Power Shift Transmission 50-10-13

7. Inspect shift fork {Q and R)}. End of fork thickness is 6.8 to 6.9
mm (0.268 to 0.272 in.). Width of range sliding gear collar
grooves is 8.1 to 8.3 mm {0.319 t0 0.327 in.).

Replace when clearance between fork and gear groove is 1 mm
(0.004 in.).

A — 2nd-3rd Shift Fork
B — C-1stShift Fork

2763627
B. Remove two spring pins (A) from the fork shafts (8).
A — Spring Pins
B — Fork Shafts
2763629
9. Remove guide plate {A) from the fork shaft support (B).
A — Guide Plate
B — Fork Shaft Support
o
2763631

10. Push the shafts using a spring pin driver.

2763633

SME2750(1)8304 YM276 and 276D
Kinomoto, Printed in Japan



50-10-14 Power Shift Transmission

RANGE SHIFT LEVER

11. Use a spring pin driver to avoid the steel ball is jumping out
before removing the shaft.

Inspect detent spring.
Replace if free fength is less than 0.832 in. {21.3 mm).

DETENT SPRING SPECIFICATIONS

Free Length Working Load
P 0874in. {22.2mm) . ... ... ... ... .. 0.518 in. a1 26.9 ibs.
2763634 (15.7 mm at 122 N)

12. Measure 0.D, of fork shafts,

Replace parts when clearance between shaft {T and L)} and
forks is 0.12 mm (0.005 in.). O.D. of shaft is 14.96—-14.98
mm {0.5892 to 0.5889 in.). |.D. of fork is 15.00~15.04 mm
{0.5906 10 0.5822 in ).

A — C-1st Shifter Shaft
B — 2nd-3rd Shifter Shaft

2163707

13. inspect all components of shift fork assembly.

A — C-1st Shift Fork
B — 2nd-3rd Shift Fork

C — C-1st Fork Shaft
. D — 2nd-3rd Fork Shaft
I G - E — Guide Plate
3 . - - F — Fork Shaft Support
- o L P G — Detent Ball
O NP 5 \ H — Detent Spring

{ — Inter Lock Pin

2763761
Q’WW 14, MeasY.lre wid:ch of shift lever groove in .the each fork. Replace
& : “:;\\; fork if the width exceed 14 mm (0.551 in ).
',
2763708
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Power Shift Transmission

50-10-15

ASSEMBLY

Forks and Shafts

1. Install forks and shafts to the fork shaft support when installing
the shaft (A) to the fork (B). Compress spring and detent ball
{C} with a spring pin driver (D}.

A — Fork Shaft

B - Fork

C — Detant Ball

D — Spring Pin Driver

2. Make sure all parts are installed in their correct locations.

A — Guide Plate
B — 2nd-3rd Shift Fork
C — C-1stShift Fork

3. Install the fork shaft assembiy in the transmission case. Make
sure the forks and gears are in their neutral positions,

4. Tighten two cap screws (Arrows) to 256 Nm (2.5 kgm) (22
ft-ibs}.

SME2750(1)8304
Kinomoto, Printed in Japan
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Power Shift Transmission

2766023

SME27E0(1 /8304
Kinomoto, Printed in Japan

RANGE SHIFT LEVER

ASSEMBLY {Continued)

Shift Lever

. Insert plastic ball {G) over lever {A) and install spring pins (E, F}

through ball hole and lever hole.
a) Install spring pin (E} so its split side faces up on the lever,

b} The spring pin is 40 mm {1-7/16 in.) long and should
protrude equally from each side of the ball.

. Install the lever ball into the lever cover {H) and install retaining

circlip {D) in the groove.

. Instal! spring {J) with its larger end facing up on the iever.

. Retain the spring with washer {K) and snap ring {L). Be sure

snap ring is seated properly in the lever groove.

. Install packing on bottom of lever cover (H). Be sure to coat

gasket with sealant.

A — Range Shift Laver
8 — Rubber Boot

C — Q-ring

D — Circlip

E — Spring Pin

F — Spring Pin

G — Plastic Ball

H — Shifter Cover
I — Plug

J — Spring

K — Washer

L — “E" Type Snap Ring

6. Install Shifter cover {B) to the transmission case and tighten cap

screws (A) to 26 Nm {2.5 kgm) {22ft4bs).

A — Cap Scraw {10 used)
B — Shifter Cover

YM276 and 276D
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Power Shift Transmission

50-10-17

POWER SHIFT LEVER

DISASSEMBLY AND INSPECTION

Refer the R.H. illustration before disassembly.

SME2760(1)8304

A — Cover

B — Pin

C - Spring

D — Power Shift Lever
E — Washer

F — Bushing {2 used)
G - Lever Guide

H — Clamp

1 — Neutral Lock
J — Plate

K —Shim

L — Screw

M — Cotter Pin

N — Spring Pin

O — Lever Shift Arm
P — Shifting Rod

Q — Rod Shift Arm

R — O-ring

S — Shift Fork Shaft
T — O-ring

U — Holder

V — Packing

W — Shifter Cover

X — Packing

¥ — Fork Shift Arm
Z — Spring Pin

AA — Detent Spring
BB — Detent Balt
CC — Cottar Pin
DD - Shift Fork

Kinemoto, Printed in Japan
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50-10-18 Power Shift Transmission

POWER SHIFT LEVER

DISASSEMBLY AND INSPECTION

1. Disconnect shifting rod {A) from rod shift arm {B}.
2. Disconnect shifting rod from lever shift arm {C).

3. Remove clamp {D) removing two nuts (E) to be free lever guide
(F) from lower end.

4. Inspect shifting rod ball joints for wear.

A ~ Shifting Rod D —~ Clamp
B — Rod Shift Arm E — Nuts
€ — Lever Shitt Arm F — Lever Guide

5. Remove cover from top of lever guide (Not illustrated).

6. Remove shift lever hinge pin {B) after loosening set screw (C}.
Remove spring {D} and cotter pin (E) from lever shift arm (F).

A — Powaer Shift

B — Hinge Pin
C — Pin Set Screw
D — Spring

E — Cotter Pin
E — Lever Shift Arm

7. Drive spring pin {A) out of lever guide {C}, and remove washer
(B1.

8. Remove guide-to-instrurnent panel retaining nut which located
behind retaining boit {welded) (D).

9. Litt lever guide to separate from lever shift arm in it.

A — Spring Pin

B — Washer

C — Lever Guide

D — Guide Retaining Bolt

SME2760( 18304 YM276 and 2760
Kinoemozo, Primed in Japan



Power Shift Transmission 50-10-19

10. Inspect Jever shift arm bushings {A) in both lower and upper
ends of lever guide (B} for wear. Bushing .D. should be
13.033 to 13.113 mm (0.5131 to 0.5183 in.). Repiace bush-
ing if 1.D. exceeds 13.6 mm (0.513 in.).

A — Bushings {2 used} F — Spring Pin

B — Levar Guide G — Set Screw

C - Levar Shift Arm H — Spring

D — Shift Arm Lower Bore | — Shift Lever

E — Washer J — Lever Hinge Pin

336309

11. Inspect lever shift arm (C) for wear. Q.D. of shift arm shaft
should be 12.80 to 12.85 mm (0.504 to 0.506 in.). Replace
shaft if O.D. is less than 12.5 mm {0.492 in.). Clearance
between bushing and shaft shouid be 0.18 te 0.31 mm {0.007
to 0.012 in.). Replace parts if clearance exceeds 0.5 mm
(0.02 in.).

12. Inspect spring pin bore of shift arm shafi for wear.

13. Inspect spring pin {F)}, washer (E), spring (H} and hinge pin
{J) for wear or damage. Replace as required.

14, Inspect shifting rod connecting bore (D} on lever shift arm
[C) for wear or damage. Replace iever shift arm if excessively
worn.

15. Rernove 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)8304 YM276 and 276D
Kinomota, Printed in Japan




50-10-20 Power Shift Transmission

16. Inspect shift fork {A). End of fork thickness is 6.7 t0 6.8 mm —~

{0.264 to 0.272 in.). Width of speed control valve spool is
7.1 10 7.2 mm {0.264 t0 0.272in.}.

Repiace shift fork when ciearance between fork and valve
spool is 1 mm {0.04 in.).

17. Replace parts when clearance between fork shaft {B) and
fork (A) is 0.2 mm (0.008 in.). 0O.D. of shaft is 11.97 to
11.98 mm (0.4711 two 0.4718 in.). 1.D. of fork is 12.00
to 12.03 mm {0.4725 t0 0.4735 in.}.

3362636 A — Fork

B — Fork Shaft

C — Shifter Cover
D — Detent Spring
E — Ball

F — Seat Screw

G — Fork Shift Arm
H — Holdar

1 — Rod Shift Arm

2200626 ‘

18. inspect detent spring.
The specifications as follow:

DETENT SPRING SPECIFICATIONS

Free length Working Load

13.6 mm (0.835in.} . . ... ... ... ... 93 mmat 634N
[0.366 in. at 14.0 Ibs.}

2200628

19, Mnspect 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 shouid
be 0.1 to 0.336 mm (0.004 to 0.013 in.). Replace parts if
clearance exceeds 0.5 mm {0.02 in.}).

SMEE760{118304 YM276‘ and 2760
Kinomoto, Printed in Japan




Power Shift Transmission

50-10-21

REGULATOR CASE
DISASSEMBLY
Delay Relief Valve {DRV) and Main Relief Valve

1. Remove plug (A) and copper washer (B), and pull valve spool
out of regulator case {D}.

2. Remove two cap screws (E) and end plate (F).

3. Install cap screw (E} to sleeve {H) and pull it out by hand.

E — Cap Screw
H — Sleave

4. Pull valve body {DRV) {i) out of sleeve {H).

5. Remove two springs {K, L} and main relief valve body (M)
from sleeve {N}.

H — Sleeve
| — Valve Body (DRV)

A — Plug J — Sleave
B — Copper Washer K — Spring
C — Valve Spool L — Spring
D — Regulator Case M — Main Relief Valve
E — Cap Screws N — Sleeve
F - End Plate O — Arm Holder
G — O-Ring P — Shift Arm
H — Sleeve Q — Shifter Cover
| —Valve {DRV}
SME2760(118304 YM276 and 276D

Kinamoto, Printed in Japan
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50-10-22

Power Shift Transmissian

1863214

1851627

1851626

REGULATOR CASE

INSPECTION

Delay Relief Valve

1. Inspect O-ring (B} on sleeve {A).

2. Inspect orifice (C) for clog. If it is clogged with dirt, wash

in clean solvent and blow by pressurized air. Coat cleaned
part with a thin film of oil.

A — DRV Sleave
B — O-Ring
C — Orifies

3. Measure 1.D. of DRV sleeve.

4, Measure 0.D. of DRV body.

DRV SPECIFICATIONS

1tem New Part Woear Limit
DRV Sleeve 1.LD. . ... ... 20.00 to 20.009 mm
{0.7874 t0 0.7877 in.}
DRV body 0.D. . ... ... 19.983 t0 19.99 mm
(0.7867 10 0.7870 in.}
Clearance between DRY
Stegveand Body . . .. ... 0010w 0026 mm , . ... 0.045 mm
{0.0004 to 0.0010 in.} {0.0018 in.}

5. Measure 0.D. of DRV sleeve and |.D}. of regulator case bore
for DRV sieeve. Compare measurements taken to the following

specifications.

DRV SPECIFICATION

Itam New Part Wear Limit

DRV Sleeve O.D, , . . . . .. 2497 to 2498 mm
{0.9833 to 0.9836 in,}

DRV Sleeve Bore of

RegulatorCase . . ... ... 25,00 to 25.02 mm
{0.9842 to 0.9850 in,}

Clearance between DRV

Steeve and Regulator Case . . 0.015to 0.4 mm . .. ... 0.060 mm
{0.0006 1o 0.0017 in.} {0.0024 in.}

SME2760(1)8304 YMZ276 and 2760
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Power Shift Transmission 50-10-23

Spring

inspect outer spring.

3362408
Inspect inner spring. The specifications are as follows:
SPRING SPECIFICATIONS
tem Free Length Working Load
Quter Spring. . . . . . . . - 64.5 to 665 mm 415 mm at 27t N
{2.541t02.57in.) {1.63 in. at 59.8 |bs.}
Inner Spring. . . .. .. .- 54 to 55 mm 385 mmat 145N
{(2.13t02.16in.} {1.52in. at 32.0 1bs.)
3362409

Main Relief Valve
1. inspect orifice {A) for clog. If it is clogged, wash in clean

solvent and blow by pressurized air. Coat cleaned part with a

thin film of oil when installing.

A — Orifice
B — Main Relief Valve
883215

2. Measure 1.D. and O.D. of main relief valve sleeve and 1.D. of

reguiator case bore {Not illustrated).
3. Meaasure 0.0. of main relief valve body. Compare measurement

taken to the following specifications.

1861625

SME2760(1)8304 YM27
Kinormote, Printed in Japan § and 2760




50-10-24 Power Shift Transmission

REGULATOR CASE

INSPECTION {(Continued}
Main Relief Valve {Continued)

MAIN RELIEF VALVE SPECIFICATIONS

ftem New Part Wear Limit
Sleeve |LD.. ., ......... 18.50 to 18.51 mm

{0.7283 10 0.728%in.)
Valve Body OD. .. ... ... 18.47 to 1848 mm

{0.7272 t0 0.7275 in]

Clearance between sleeve

andBody. . . .......... 0.020t0 0043 mm ., . . . .. 0.060 mm
(0.0008 to 0.0016 in.) {0.0024 in.)
Sleeve OD. . ... ....... 2499 to 25.00 mm

{0.983910 0.9842 in.)

Case. . ., . v v e 25,00 to 25.02mm
{0.9842 1o 0.9850 in.)

Clearance between Sleeve
and Regulator Case . . . . . .. DtoDOD3mm ., ....... 0.050 mm
{0 to 0.001? in.) (0.0020 in.}

4. Check number of shirms 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.

2. Measure [.D. of valve spool bore of reguiator case. Compare
measurements taken at step 1 and step 2 to the following
specifications.

SME2760(1)8304 YM276 and 2760
Kinombito, Printed in Japan




Power Shift Transmission 50-10-25

POWER SHIFT VALVE SPOOL SPECIFICATIONS

Item New Part Waear Limit
Valve Spool O.D.. .. ... .. 16,007 to 16.026 mm
(0.6302 t0 0.6309 in.}
Fork Groove Widthof . . . . .. 7.1 0 7.2 mm
Spool {0.280 10 0.283in.}
Spoo! Bore of Regulator , . . . 15975 10 15.987 mm
Case {0.6289 to 0.6294 in.)
Clearance between Spoal. . .. 002510 0045mm. . . . .. 0.06 mm
and regulator Case {0.0007 to 0.0D17 in.) 10.0024 in .}

Second Relief Valve

1. Inspect second relief valve body (E) and seat (D). Replace if

their seating area were worn or scratched.
A — Cotter Pin ®/%
B — Washer e
C ~ Spring e
D — Valve Seat (&)
E — 2nd Relief Valve -

1866025

2, Measure spring {C) dimension and compare measurement taken
to the following specifications.

SECOND RELIEF VALVE SPRING SPECI{FICATIONS

Free Length Loaded Length

163mm (064200 . .. ... ... L. 97mmat 36N
10.382 in. at 0.794 Ibs.)

SMEZ760(1)8304 YM276 and 276D
Kinomaoto, Printed in Japan




50-10-26
0-2 Power Shift Transmission

REGULATOR CASE

ASSEMBLY

1. Clean all parts solvent, and apply Transmission and Hydraulic
Qil.

2. Install sleeve {C) in regulator case {F), and punch pin (B} in
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} into
the bore of regulator case in reverse sequence when disassembl-
ing.

5. Regulator case assembly and 2nd relief valve must be installed
after installing power shift transmission assembly into transmis-
sion case.

Use new packing (R} when installing regulator case onto
transmission case.

A = O-ring

8 — Pin

C —~ Main Relief Valve Spool
D — Main Ralief Valve

E — Plug

F — Regulator Case
G — Springs

H — Holder

1 —Shims

1 — Delay Ralief Valve
K -- Delay Reliof Valve Sloave

L — O-Ring
M — End Plate
N — Power Shift Valve Spool
© —Plug
P — Washer
Q — Plug

@% R — Packing
2766025
SME2760(1)8304 YM276 and 276D
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Power Shift Transmission

50-10-27

POWER SHIFT PUMP
DISASSEMBLY AND INSPECTION
1. Remove pump cover (A} from pump case (B).

A — Pump Cover
B — Pump Case

3262422

2. Measure clearance (A) between inner gear {D} and inside face of
separator (E}.

3. Measure clearance {(B) between outer ring gear (F} and outside
face of separator (EJ.

4. Measure clearance (C) between outer ring gear (F) and pump

case {G).
A — Clearance between inner D — inner Gear
Gear and Separator E — Separator
B — Clearance betwean Outer F — Quter Ring Gear
Gear and Separator G —~ Pump Case
€ — Clearance batween Quter H — Feelor Gauge

Gear and Pump Case

5. Measure clearance between pump case cover and pump gears
using a straightedge and feeler gauge. Replace pump assembly
if the measurement exceed 0.08 mm {0.003 in.}.

A — Pump Gears
B — Straightedge
C — Feeler Gauge

6. Measure depth for pump gears in pump case using depth micro-
meters.

A = Pump Case
B — Depth Micrometer

3262429

SMEZ2760(1)8304
Kinamate, Princed in Japan
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Power Shift Transmission

3362433

3362434

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

Inner Gear (Drive gear), . . . ,
0.D.

Inner Gear Counter Bore. . . .
at Separator

Clearance between Inner. . .
Gear and Separator

Quter Ring Gear I.D. . . . . ..

Outer Ring Gear Counter . .
Bore at Separator

Clearance between Quter, . . .
Ring Gear and Separator

Quter Ring Gear O.D. . . . ..

Quier Ring Gear Bore |, ., | .
of Pump Case

Clearance between Outer, . .
Ring Gear and Pump Case

tnnet and Outer Gear Bore. |, |
{Depth} of Pump Case

Inner and Quter Gear. . . . . .
Thickness

GClearance between Pump. . . .
Case and Pump Gear Side

SME2760(1)8304

New Part

42,9510 42.897 mm
(1.691 to 1.692 in.)

42.04 10 43.06 mm
(1.694 to 1.6952 in.}

. 00685t 0.110mm . . ..

{0.0026 1o 0.0043 in.}

50.60 10 80.63 mm
{1.969 10 1.993 in.)

. 50.51 10 50.54 mm

{1.989 to 1.990 in.}

0080w 0120 mm . . . .

(0.0024 to 0.0047 in.}

65.94 10 65.97 mm
(2.596 to 2.597 in.}

56.00 10 6603 mm
(2599 t0 2.600 in.)

. 0.030 to 0.0090 mm . . .

{0.0012 to 0.0035 in_|

7.995 to 8,005 mm
{0.3148 10 0.3151 in.)

11.995 10 12.005 mm
{0.4722 to 0.4726 in.}

0.045 10 0.055 mm. . . .

(0.0018 1o 0-0021 in.}

Kinomaoto, Printed in Japan

Wear Limit

G2 mm
(0.0078 in.)

0.2 mrn
{0.0078 in.)

.15 mm
(0.0058 in.)

0.080 mm
{0.0031 in.}

YM276 and 2760
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ASSEMBLY

1. Clean parts and apply oil.
2. Inspect bearings (D, M} for wear,
3. Inspect oil seal {B) and seal collar {C) for wear or scoring.

4. Install O-ring (J) to pump case {K}.
Replace O-ring if it damaged.

5. Assemnble two gears (H, |) in pump case (K).

6. Apply a littie grease to oil seal rips (B).

A = Splined Coupler

8 -~ Ol Seal

G — Seal Collar
D — Bearing

E — Key

F — Pump Shaft

G ~ Pump Cover

H — Inner Gear (Drive Gear)
f — Outer Ring Gear

J — O-Rimg
¥ — Pump Case
L — Packing
M — Bearing

2766026

7. Install cover (A} and tighten two cap screws {(B) to 25 Nm
{2.5 kgm} {22 fi-ibs.).

8. Use a new packing when installing pump to center plate.

A — Pump Cover
B — Cap Screw (2 used}

SMEZ2760D{1)8304 YM276 and 2760
Kinomoto, Printed in Japan




50-10-30 Power Shift Transmission

OIL MANIFOLD (Seal Case)
INSPECTION

1. Clean thoroughly manifold in solvent.

2. Check all oil passages for clog.

A = Oil Manifeld
B — Micromster

3. Measure |.D. of clutch shaft bore using cylinder gauge.

4. Measure at the several depths from the mounting surface.

2763120
Compare measurements taken 1o the following specifications.

OIL MANIFOLD SPECIFICATIONS

Item New Part Wear Limit

Clutch Shaft Bore. . . . .. .. 30.15-30.20mm . . . . ., 30.6 mm
{1.187 - 1.189in,) 11.204 in.)

A — Spring Pin {5 mm} J ~— Washer

B - Spring Pin (8 mm} K — Release Shaft

C - Cap Screw L — Inertia Brake Piston

D — O-ring M — O-ting

E — Qil Manifold Cover N — O-ring

F — Spring Pin O — Brake Digk

G — Snap Ring P — Qil Manifold

H — Steel Ball Q — Packing

| — Brake Piston Spring

2766030
5. Inspect inertia brake disk for wear or damage. Thickness of
brake disk should be 3.8 ta 4.1 mm in. {0.154 to 0.161 in.).
Replace if thickness is less than 3.5 mm (0.138 in_}.
2763128

SME2780(1)8304 YM276 and 2760
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6. Inspect piston friction surface (A}, ball (B) for wear or damage.
Repiace as necessary.

7. Inspect orifice {C} in the piston for clog.

2763125

8. Inspect O-ring (A} for wear or damage. Replace as necessary.

9. Inspect piston spring (Bl

PISTON SPRING SPECIFICATIONS

Free Length Working Load
BA M « = o o o v e e e e e e e e s 26.4 mm at 955 N
{1.339in.} {1.04 in. at 215 Ibs.)
2763123
ASSEMBLY

See “"INSTALLATION" on page 50-10-68.

CENTER PLATE
INSPECTION
1. Wash plate in solvent and remove dirt and broken packing.
Never use steel packing scraper to remove packing.

2. Inspect both surfaces of oil galley piate for distortion and
scoring.

3. Measure flatness of surface using a straightedge and feeler gauge.

Replace oil galley plate if surface is not flat to within 0.2 mm
{0.008 in.}.

SME276011)8304 v
Kinomoto, Printed in Japan 276 and 2760
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CLUTCH PACK

1. Remove snap ring (A} from the clutch shaft.

A — Snap Ring

B — Reverse Clutch Hub

C — R—1st Clutch Cylinder

D - 1st Ciutch Hub

E — Znd Cluteh Hub

F — 2nd - 3rd Clutch Cylinder

2762519 N

2. Remove reverse clutch hub with gear (B).

3. Remove Reverse — 1st clutch cylinder assembly (C}.

B — Reverse Clutch Hub
C — R~—1st Clutch Cyiinder

Do not drive cylinder by steel hammer.
Do not damage end of clutch shift or seal ring grooves.

2762622

4. Remove 1st clutch hub {D).

2762621

§. Remove spacer {G) and 2nd clutch hub (E}.

6. Remove 2nd—23rd clutch cylinder assembly {F} in same manner
of step 3.

2762618

SME2760(1)8304 YM276 and 276D
Kinomaoro, Printad in Japan

DISASSEMBLY —



Power Shift Transmission

50-10-33

o~

7. Remove 3rd clutch hub {A) with bearings (B).

A — 3rd Clutch Hub
B — Bearing
C - Rear Bearing

8. Remove rear bearing {B) from the shaft.

SME2760(1)8304
Kinomaoto, Printed in Japan

A — Power Shift Clutch Shaft
B — Key

C - Snap Ring

D — Reverse Clutch Hub

E — R—1st Clutch Cylinder
F — st Clutch Hub

G - Spacer

H — 2nd Clutch Hub

1 — 2nd—3rd Clutch Cylinder
J — 3rd Clutch Hub

K — Spacer

L — Rear Bearing

YM276 and 276D
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CLUTCH PACK
DISSASSEMBLY {Continued)

9, Install pistion return spring compressor {A) to cylinder assemb-
ty (B).

A — Spring Compressor
B — Cylinder

10. Remove external hole type snap ring (A) and pull spring {B}.

A — Snap Ring
B — Return Spring

11. Remove internal hole type snap ring (A} from eylinder (B),
then remove clutch disks (C), plates {D).

A — Snap Ring

B — Cylinder

C — Ciutch Disks

D — Clutch Plates

E — Piston Return Spring
F — Spring Compressor

Do not lose separator springs (J) and pins (1) when removing
disks and plates,

12. Place the parts disassembled on a table. Do not mix parts for
each clutch pack to others.

13. Repeat the steps from 10 1o 13 for disassembling the other
clutch packs.

A — Piston G — Washer
B — O-Ring H — Snap Ring
C —~ Clutch Disks | — Separator Pins
D — Clutch Plates J - Separator Spring
E — Snap Ring K — Cylindar
F — Spring
SMEZ2760(1)83D4 YM276 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 if thickness is iess
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 mm {0.0552 in.) and replace if burned or warped more
than 0.3 mm (0.018 in.).

4. Measure thickness of backing plate. Replace if thickness is less
than 3.30 mm {0.13 in.}, or if the warpage is 0.35 mm (0.0137

in.) or more.
A — Backing Plate
B — Feeler Gauge
5. Inspect separator springs and pin for damage. Replace as F,
required. !
A — Separator Spring
B — Pin
3362518
SME2760(1)8304 YM276 and 276D
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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 1.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 if the clearance
is maore than 0.07 mm (0.0022 in.).

3362521

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
B — Vernier Caliper

9. Measure 1.D. of cylinder at bottom and top of cylinder.

10. Measure Q.D. of piston O-ring. Replace if O.D. is less than
2.76 mm (0.108 in.}.

SMEZTE0(1)8304 YM276 and 2760
Kinomoto, Printed in Japar
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11. Use following specifications for cluteh pack inspection.

CLUTCH PACK SPECIFICATIONS

Item New Part Wear Limit
Cylinder I.D. at Piston . . . 100.072 to 100.107 mm

(3.9398 10 3.9412 in.}
PistonQ.D. ... ... .. 99,729 to 99.764 mm

{3.9263 t0 3.9277 in.)
Cylinder Inside

Bore Q.D. ... ....... 47.950 to 47.975 mm
{1.8878 to 1.8888 in.}
Pistont.D.. ... ...... 47.999 to 4B.001 mm

(1.8897 to 1.8898 in.)

Clearance between
Piston Inside Bore and

Cylinder . . . ... ... .. 0.024 to 0.051T mm . .. .. 0.066 mm
{0.0009 10 0.0020 in.} {0.0026 in.]

Piston O-ring Sectional

oD ... ... 30t032mm ... ..... 2.75 mm
{0.118 to 0.126 in.) (0.108 in.}

Pisten Return Spring

Free Length _ , , .. .. .. 420mMm., ... 44 0 mm
{1.65 in.} (1.73 in.}

Piston Return Spring

Load . . ... ........ 19.6 mm at 654 N {66.7 kg)
[0.77 in, at 147 Ibs,)

Clutch Disk Thickness . . . 25t027mm .. ... ... 2.2mm
{0.098 t0 0.106 in.) {0.086§ in.)

Clutch Disk Spline

Backlash . . . ... ..... D2Zmm .. .. ... .. 0.3 mm
{0.008 in.} (0.012in.}

Cluich Ptate Thickness . . . 1.5t 1.65mm . ... ... 1.4 mm
{0.067 to 0.065 in.} {0.055 in.)

Max. Warpage of Clutch

Plate . . ... ........ ess than 0,15 mm . . . . .. 0.3 mm
(less than 0.005%9 in.) {0.0118in.)

Backing Plate Thickness . . 3.45t0 355 mm ... .. .. 3.30 mm
{0.136 to 0,140 in,} {0.13 in.)

Max. Warpage of Backing

Plate . ............ 02mm ... ... 0.35mm
{0.0079 in.} (0.0137 in.}

12. Inspect clutch disk hub and gears for wear and damage.

2762532
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50-10-38 Power Shift Transmission

CLUTCH PACK
INSPECTION (Continued)

13. Measure clutch shaft O.D. at seal ring (Front end),

14, inspect seal rings for wear or damage. Replace if measure-
ments exceed limit.

15. Inspect all oil passage for clog using a air tube. Clean shaft

thoroughly in solvent and blow through Passages with pres-
surized air,

2762601

16. Inspect clutch shaft bearings for wear or damage.
Replace if required.

CLUTCH SHAFT SPECIFICATIONS

Item New Part Woear Limit

Clutch Shaft O.D. 34.984 10 34.994 mm

at Rear Bearing . . . .. .. (1.377 to 1.378in.)

Clutch Shaft O.D. 34.984 10 34.994 mm

atCylinder ... ...... (1.377 to 1.378 in.}

Cluteh Shaft 0.D. 28.925 10 29.95 mm

at Qil Manifold . .. .. .. {1.178101.179in.)

76253 Y Ciutch Shaft O.D. 16.994 10 17.006 mm

at Eront Bearing . ... .. {0.6691 to 0,6695 in.}

Seal Ring Thickness ., . .. 185w 200mm , ... ... 1.5 mm
{0.073 10 0.079 in.) {0.059 in.)

Seal Ring Width .. .. .. 285w30mm .. ... ... 23 mm
(0.11210 0.118 in.} {0.08 in.}

SME2760(1)8304 YM276 and 276D
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Power Shift Transmission

50-10-39

ASSEMBLY

Coat all mating parts with Transmission-Hydraulic Qil to
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 ciutch disk, piate, piston and number
of disk and plate between 2nd and 3rd clutches.

2. install O-ring {B) in the groove of piston {C). Imstali Piston
{C) in bottom of cylinder {A} {one side).

A — Cylinder

B — O-ring

C — Piston

D -~ Piston Return Spring
E — Washer

F — Snap Ring

G — Clutch Piate (3 used)
H — Clutch Disk (4 used}
| — Separator Spring Pin
J - Separator Spring

K — Backing Plate

L — Snap Ring

3. Install piston return spring {B} on piston (C) using compressor
(D). Install snap ring (A).

A — Snap Ring
B — Spring
C — Piston

D — Compressor

v Snap ring has sharp edge on one side of face because of
its 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 — Snap Ring D — Piston Return Spring
8 — Cylinder E — Piston
C — Washer
SME2760(1)8304

Kinomata, Printed in Japan YM276 and 2760
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50-10-40 Power Shift Transmission

CLUTCH PACK

ASSEMBLY .

Clutch Cylinder {Continued)

5. Place clutch plate on piston.

3362528
6. Place separator spring {A) on clutch plate on bores of six
fingers of plate.
A — Separator Spring
B — Clutch Plate
3362526 %

7. Place clutch disk (A} on clutch plate (B) and put another
plate on six separator springs (D) as aligning bores for separator
spring pins.

A — Clutch Disk
B — 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

D — Clytch Plate

SME2760(1)8304 YM276 and 2760
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Power Shift Transmission §0-10-41

9. install another six springs on 2nd clutch plate (A) from
piston and plate 3rd clutch place (B} on the 2nd row springs
{C}. Align pin and pin bore using needle {D).

A — 2nd Clutch Piate
B — 3rd Clutch Plate
€ — Springs
D — Neadie

3362533

10. Install backing plate {A)} on piied disks, piates and separator
springs. Install snap ring (B).

A — Backing Plate
B — Snap Ring

11. Be sure snap ring is installed as instructed in R.H. figure,

A — Snap Ring

B — Cylinder

C — Washer

D — Piston Return Spring
E — Piston

1867045

12. Rear steps from 5 to 10 for other side of cylinder.

Make sure which side of cylinder is 2nd or 3rd clutch.
When installing the ciutch pack assembly, align oil 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.

SME2760(1)8304 YM276 and 276D
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50-10-42 Power Shift Transmission

CLUTCH PACK

Clutch Shaft

®
o)

3

T T
A — Powar Shift Clutch Shaft
B — Rear Bearing
.\ C —Snap Ring (4 used)

w1 D — Bearing 16007

E —Snap Ring
"] F — 3rd Clutch Gear/Hub
) G — Bearing 6007
\ H — Separator Springs
T ] | — Saparator Pin
‘ A 5 |3 3 — 2nd—3rd Cluich Cylinder
b= b K — Snap Ring
L — Piston Spring {4 used)
M — Clutch Disks {12 used)

W N —Snap Ring (4 used)
O — Steel Plate {2 usad)

P — Backing Plate
Q — 3rd Clutch Piston
R — Piston D-ring {4 used}
S — 2nd Clutch Gear/Hub
T — 1st Clutch Gear/Hub
U — A-1st Cluteh Cylindar
V — 1st Clutch Pack
W — Reverse Cluteh Pack
X — 2nd Clutch Pack
Y — Reverse Gear/Hub
Z —Seal Grooves

AA ~ Snap Ring

BB - Snap Ring

CC — Bearing 6202

|

T

=

iy

5w

VA

A

2767022

SME2760(118304 YM276 and 27260
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Power Shift Transmission 50-1043

A — Power Shift Chutch Shaft G
B — Kay .
C — Snap Ring

D — Reverse Clutch Hub

E — R—1st Clutch Cylinder

F — 1st Cluteh Hub

G — Spacer

H — 2nd Clutch Hub

1 — 2nd—3rd Clutch Cylinder
J — 3rd Clutch Hub

K — Spacer

I__ — Rear Bearing

1. install ciutch shaft rear bearing {E) against spiral beve! pinion
shoulder.

Use bearing driver (35 mm) to install bearing.

A — Driver (35 mm)
B — Bearing
C — Clutch Shaft

2762527

2. Install spacer over the rear bearing.

3. install one 3rd clutch hub bearing against the spacer installed
at step 2.

SME2760(1)8304 YM276 and 276D
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50-10-44 Power Shift Transmission

CLUTCH PACK

ASSEMBLY N
Clutch Shaft (Continued)

4. Install 2nd—3rd clutch bub to clutch shaft against hub bearing
and rear bearing.

27EIH0H
v 2nd clutch and 3rd clutch side have same appearance, Clutch
cylinder is able to install both 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.
3362612 —

0il Holes 2—3 Clutch Pack from View of Seal Case Side
{R.H. PHOTO)

Oil hole mear {90°) from key groove (A} is connected to
to 3rd piston.

Oil hole far {135°} from key groove is connected to 2nd
piston,

Make sure correct direction of cylinder before instatling.

A — To 2nd Clutch C — Lubricating Oil Hole
B —~ To 3rd Clutch D — Key Groove

5. Install key {A) to clutch shaft, and slide clutch cylinder as-
sembly down over the key against clutch hub teeth.

A — Key
B — Znd—3rd Clutch Cyiinder

2702605

SME2760(1)8304 YM276 and 2760
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Power Shift Transmission 50-10-45

. 6. Align teeth of hub {A} with teeth of clutch disk (B}.

Reduce weight on clutch disk heolding clutch pack, and use
screw driver {C)} to rotate clutch disk and to mesh teeth try
each clutch disk with same manner.

A — Clutch Hub
B — Clutch Disk
C - Screw Driver

7. install 2nd clutch hub on clutch disk and rotate the disk slightly
to mesh in teeth. Repeat same manner unti) three disks mesh
on clutch disk hub splines.

A — 2nd Clutch Hub
B — 2nd—3rd Clutch

o 2762616 =
8. Install spacer against 2nd clutch hub bearing.
2762619

9. Install Tst clutch hub onto the spacer installed at Step 8, .
10. Install key in clutch shaft.

A — 1st Clutch Hub

B — Key

Pl
2762623
SME2760(2}-8705 YM276 and 2760
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50-10-46

Power Shift Transmission

2762620

2762627

CLUTCH PACK
ASSEMBLY

Clutch Shaft (Continued)

11. Install R—1st clutch pack (K, Fig. 79), st ciutch hub as
well as 2nd—3rd clutch hub instatiation.

Check the oil holes locations on cluteh shaft and cylinder
before installing clutch pack.

12. Install bearing 16007 (A} onte the R-1st clutch cylinder,
and then piace spacer (B} on the bearing.

A — Bearing 16007
B — Spacer

13. Install Tst clutch hub {A) clutch disk and rotate the disk
slightly to mesh in teeth,
Use needies or small screw drivers 1o rotate disks.

A — 1st Clutch Hub
B — Screw Drivers

14. Install bearing 16007 (A} into the reverse clutch hub (B).

15. Install snap ring (C} to the clutch shaft {D).

A — Bearing {16007}

B — Reversa Clutch Hub
C — Snap Ring

D — Cluteh Shaft

YMZ276 and 276D
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Power Shift Transmission 50-10-47

MAIN SHAFT AND MAIN GEARS

-~ INSPECTION AND REPAIR

A — Main Shaft

B — R Gear {23T)
C — 1st Gear {25T)
D - 2n¢h Gear {29T)
E — 3rd Gear {33T)
F — Snap Ring

G — Washer

2762403

1. Inspect 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 10
0.0067 in.) Replace parts if backlash is more than 0.3 mm
(0.012 in.).

3. Inspect installation condition of snap rings (F). Replace snap
ring if weaken or deformed,

4, Assemble as shown in photo.

5. See specifications for shaft dimension.

SMEZ760(1)8304 YM276 and 2760
Kinomoto, Printed in Japan



5C-10-48 Power Shift Transmission

COUNTER GEARS

INSPECTION AND REPAIR

0);
A — Counter Driven Gear G — Thrust Washer
o F -~ B — 2nd Range Gear H — Baaring
b @3 @ C ~ 1st Range Gear | — Spacer
@ a D ~ C Range Goar J — Bearing (6304)
L E — Counter Cluster Gear K — Washer
Q} .o ) woe 2% F — Neadle Bearing (2 used) L — Snap Ring

2762408

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
INSPECTION AND REPAIR

1. Remove snap ring {C) from counter cluster gear (A}

2. Remove cam clutch assembly {B).

# — Counter Cluswar Gear
B — Cam Clutch Assembly
C —Snap Ring

2763102

3. Inspect cam clutch cage for wear or damage. Replace assembly
if necessary.

2763108

SMEZ760(1)8304 YM276 and 2750
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Power Shift Transmisston

50-10-49

CREEP GEAR

INSPECTION AND REPAIR

1. Inspect creep gears for wear or damage. Repiace as necessary.

A — Creep Drive Gear (24T}
B — Creep Drive Gear {14T)
C — Creep Gear Assambly
D — Bearing {6203N)

REVERSE GEAR

INSPECTION AND REPAIR

A — O-ring
B — ldie Shaft
C — idle Gear

D — Meedle Bearing
E — Thrust Washer
F — Washer

G — Lock Nut

1. Inspect idle shaft needle bearing (D} for wear or damage.
Replace as necessary.

2. Inspect idle shaft O-ring (A} for damage.

3. Inspect idle shaft (B). 0.D. of shaft should be 21.982 1o
22000 mm {0.8654 to 0.8661 in.) Clearance between sleeve
and needle bearing should be 0.009 to 0.038 mm (0.003 to
0.0015 in.). Replace parts if clearance exceeds 0.1 mm {0.004
in.).

4. Inspect idle gear bore for wear. 1.D. of bore should be 125.993
to 26.020 mm (1.0233 to 1.0244 in.) Clearance between gear
and bearing should be 0.009 t00.038 mm (0.0003 to 0.0015
in.). Replace if clearance exceeds 0.1 mm {0.004 in.).

SME2760( 118304 ¥M276 and 276D
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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 — Nsedle Bearing

C — Differential Drive Shaft

D — Front Whee! Dirive Gear

E - C—1st Range Sliding Gear

F — Snap Ring (2 used)

s

2. Remove snap ring {G) 10 remove front wheei drive gear {D).

3. Remove front wheel drive gear from differentiat drive shaft.

4. Remove snap ring behinds the front wheel drive gear.

.
r?i'c}l’I 20

SMEZ760(118304 YM276 and 2760
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Power Shift Transmission 50-10-51

~— 5. Remove C—1st range sliding gear.

6. Remove differential drive shaft if it would be replaced.

Remove five cap screws (Arrows) after flattening lock plate.

v Be careful not to damage cone point adjusting shims when
removing shaft.

7. See Section 30 of this chapter for differential drive shaft re-
moval and adjustment.

8. Remove snap ring {A) spacer {B} and needle bearing (C) if

necessary.
A - Snap Ring
B — Spacer
C — Neadle Bearing
SME2750(1)8304

YM276 and 2760
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50-10-52 Power Shift Transmission

RANGE SHIFT GEARS

INSPECTION AND REPAIR

1. Inspect needle bearings for wear or damage.
Replace are necessary.

2. Inspect differential drive shaft spline and at needle bearing
seating area for wear or damage.

0.D. of differential drive shaft at needle bearing should be
17.983 to 17.994 mm (0.70B0 to 0.7084 in.). Replace parts
if clearance to needle pearing exceeds 0.1 mm {0,004 in ).

3362214

3. Inspect teeth of all sliding gears for wear or damage.

Back!ash should be 0.12 to 0.26 mm {0.0047 to 0.0102 in.).
Replace if it exceeds 0.5 mm (0.02 in.),

A — C—1st Range Shiding Gear
B — Front Wheel Drive Gear
C — 2nd—3rd Range Sliding Gaar

2762538

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 Shaft

2762636 e,

ASSEMBLY

Reverse the removal steps for assembling.

SME276012)-8705 YM276 and 2760
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Power Shift Transmission 50-10-53

INSTALLATION

Clean all parts in solvent and apply with Transmission and Hy-
draulic Qil,

Center Plate

1. Install bearing 6304 {A)} for main shaft and 6205 (B} for power
shift clutch shaft to center plate.

A — Baaring 6304
B — Bearing 6205

27624629

2. Install new O-ring {B) to idle gear shaft (A).

3. Install thrust washe {C} into the recess. Make sure the grooved
side must face idte gear, Tighten lock nut {D) to 100 Nm
(10 kgm) (72 ft-lbs}.

A — Reverse 1dle Gear Shaft

B — O-ring

C — Thrust Washer
D — Lock Nut

E — Washer

4. Install clutch shaft and main shaft assemblies to center plate.

Drive two shaft ends alternately with soft metal.

5. Install snap ring {A) to main shaft {B), and snap ring {C} to
cluteh shaft (D).

A ~ Snap Ring
B — Main Shaft
C — Snap Ring

D —~ Clutch Shaft

SME2760(118304 YM276 and 2760
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Power Shift Transmission

INSTALLATION

Power Shift Assembly T

1. Install suction pipe to transmission case with new Q-rings.

2. Apply grease to O-rings on oil suction pipe.
1t heips 1o install smoothiy.

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 Transmission
Assembly

4, Before installing assembly completely, insert counter cluster
gear {A) from rear side of transmission case so that the gear
wouid be installed on main shaft (B}.

A — Counter Cluster Gear
B — Main Shaft

SME2760(1)8304 YM276 and 276D
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Power Shift Transmission

50-10-55

5. Drive down power shift and center plate assembly using plastick
hammer with wood.

Drive center plate evenly to avoid distortion.

6. Stop driving the transmission assembly when center plate (A)
contacts with oil suction pipe (B). Move pipe using screw
driver to align pipe to the bore. Push center plate assembly into
case.

A ~ Center Plate
B — Oil Suction Pipe

7. install 2nd retief valve assembly into the bore on top surface of
Transmission case.

Range Shift Gears

1. Install counter gear needle bearing (A} into cluster gear {B)
rear end,

Install thrust washer (C) against the rear end of cluster gear,

A — Neeadle Bearing
B — Ciuster Gear
C - Thrust Washer

SME2I60(1)8304 YM276 and 2760
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50-10-56

Power Shift Transmission

INSTALLATION

Range Shift Gears {Continued)

2. iInstall anotber needle bearing {A) against the thrust washer

(B).

A — Needle Bearing
B — Thrust Washer

3. Install creep range gear {A) onto the main shaft (B} and creep
gear set (C) at the same time.

A — Creep Range Gear
B — Main Shaft
C — Craep Gear Set

4. instalt spacer A} against the bearing {B).

A — Spacer
B - Bearing 6022

5. Instali main shaft rear bearing {A) to main shaft using tube
driver {B).

SMEZ2760(1)8304 YM276 and 276D
Kinomoto, Printed in Japan




Power Shift Transmission 50-10-57

6. Drive creep gear set to fit firmly in the transmission case,

——
7. Install washer {A) and snap ring {B} to the main shaft.
A — Washer
B — Snap Ring
.
PN
SME2760(1)8304 YM276 and 276D
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§0-10-58 Power Shift Transmission

INSTALLATION

1. Install new seal rings to clutch shaft seal grooves,

v Be carefulf 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. Instalt oil manifold (A} with new packing {C} to center plate

{B}.
A — Oil Manifold {Seal Case)
B — Canter Plate
C — Packing
SME2760(1)8304 YM276 and 2760
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Power Shift Transmission 60-10-69

~— 5. Tighten three cap screws and one nut to 25 Nm (2.5 kgm)
{22 ft-Ibs).

6. Install inertia brake disk to the clutch shaft end.

/"\
7. Press brake piston (A) with two O-rings (B) into the bore of
oil manifold.
A — Brake Piston
B — O-rings
2753138]
B. install oil manifold cover {D} 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 — Ralsase Rod
C — Spring
[ — Oil Manifold Cover
E — Cap Screw
—

SMEZ760(1)8304 YM276 and 276D
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50-10-60 Power Shift Transmission

INSTALLATION

Reguiator Case

1. Instal regulator case assernbly 1o transmission case.
Tighten cap screws to 25 Nm (2.5 kgm} (22 ft-lbs} targue.

v Use seal washer (B} for long cap screw (A) located at the
center of case.

SME27601(1)830% YM276 and 276D
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RKEAR P10

50-20-1

— 1

o))

2767024

A — PTO Pinion Shaft
B — Spline Collar
C - PTO Pinion Gear {540rpm)

D — PTO Pinion Gear {1000rpm)
£ — One-way Clutches

F — Spring

G — PTO Sliding Gear
H — PTO Gear

1 « Oil Seal

J = PTO Shaft

K = PTO Safety Guard
L ~ PTO Connecting Shaft

=

SME2760(1)8304
Kincmato, Printed in Japan
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60-20-2 Rear PTO

REAR PTO

REMOVAL ™

1, Drain transmission.
2. Disconnect draft control feed back rod (A).

3. Remove four cap screws (B) and upper link hinge assembly {C).

A — Draft Contro! Feedback Rod
B — Cap Screws
C — Upper Link Hinge

4, Remove PTO safety guard {A) and PTO shield {B).

5. Remove three cap screws {C) and four nuts (D).

A — PTO Safety Guard

B — PTO Shield
C — Cap Scraws
D — Nuts
[] s 2 p i —

6. Pull PTO assembly ocut. Do not need to remove fender as
servicing PTO assembly.

SME2760(118304 YM276 and 2760
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Rear PTO 50-20-3

. DISASSEMBLY

1. Remove four nuts.

2THIING

2. Remove front plate, PTO shift fork and collar.

Do not lose detent ball and spring when removing the PTO ~>
shift fork.

276N 4

3. Remove PTO shaft assembly by tapping shaft end with plastic i
hammer.
Remove PTO pinion shaft assembly at the same time.

4. Remove front bearing (A} on PTO shaft {B).

6. Remove one-way clutch front ciaw (C} and thrust washer (D).

A — Front Bearing

B — PTO Shaft

C — One-way Clutch Front Claw
D — Thrust Washer

2I033
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50204 Rear PTO

REAR PTO

DISASSEMBLY (Continued) -

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 — Cne-way Clutch Rear Claw
C — Spring

3 — Spiine Collar
E — Thrust Washer
F — One-way Clutch Front Claw

7. Remove snap ting (A}, seal collar {B), PTO gear (C}, spacers (D),
bearings (E) and thrust washer (F).

A — Snap Ring
B — Seai Collar
C — PTO Gear

D — Spacers

E — Bearings

F — Thrust Washars

B. Remove nuts {A), spring washers (B}, washers {C), O-rings (D)

and supporting shafts (E).
. A — Nuts

B — Spring Washers

C — Washars

D — O-rings

E - Supporting Shafts

2766027
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Rear PTO 50-20-5

{INSPECTION

1. inspect ali gears and splines for uneven wear, chips, scoring and
cracks. Replace as necessary.

2. Inspect all bearings for wear or damage. Replace as necessary.
3. inspect all O-rings for damage. Replace as necessary.

v Oil seal and seal collar must be replaced when PTO shaft
is disassembled.

27635

4. Measure clearance between shift fork and fork groove of sliding
gear.

Item New Part Waar Limit
Skift Fork End Thickness . . . . B.7t0B6.9mm

{0.263 to 0.272in.}
Sliding Gear Groove Width . . . 7.1 10 7.3 mm

{0.27910 0,287 in.}

Ciearance between Fork and
Sliding Gear Graove . . . . . .. 02teD6mm . ..., . 1.0mm
(0.008 10 0.024 in.) {0.040 in.)

§. Measure shift fork groove width and shift arm end thickness.

ftern New Part Waar Limit
Shift Fork Groove Width . . . . 9910 10.1 mm

{0.390 to 0.398 in.}
Shift Arm End Thickness . . . . 9.50 t0 9.52mm

{0.374 10 8.375in.}

Ciearance between Shift
Fork Groove and Shift Arm . . . 0381w 06mm . . . . .. 1 mm
{0.015 10 0.024 in.} (0.040 in.)

2763407

6. Measure L.D. of shift fork and Q.0. of fork shaft.
Replace parts when clearance between fork and shaft is 0.2 mm
{0.008 in.)

Itern New Part Wear Limit
Shift Fork LD . .. . ... ... 15.000 to 15.027 mm

{0.6906 to 0.8816 in,)
Shift Fark Shaft O.D. . . . ... 14,968 t0 14.984 mm

(0.5892 10 0.5899 in.)
Clearance between Fork and

Shaft. ... ... ... ... 0016100061 mm ., .. 0.2mm
{0.0006 10 0.0024 in.) (0.008 in.}
2763405
SME2750(1)8304 YM276 and 276D
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50-20-6 Rear PTO

REAR PTO

INSPECTICN {(Continued) —~~

7. Check one-way clutch claws {A, B) for damage or excessive
wear. Replace both claws (A) and {B) together if they were
worn not to keep claws in connecting position.

A — One-way Clutch Front Claw
B8 ~ One-way Clutch Rear Claw

2763408

8 Check clutch spring free lengtht and tension.

ttem New Part
Freelength . . . . . - v i it m e e 86 mm {3.386 in.)
Workinglength . . . . . .o nn v v v m v s v 200 mm at 87 N

{0.787 in. at 15 lbs)

3363477

9. Measure 0.D. of PTO shait and 1.D. of spline collar.

ftem New Part
A-—0DD.atOilSeatCollar . . ... ...... 34.992 to 35.008 mm
{1.3776 t0 1.3783 in.}

............. 37.934 10 37.950 mm
{1.4935 to 1.4941 in.}

B — 0.D. at Spline Collar

C—0D.atSplineColler . .. .......... 37.934 to 37.950 mm
{1.4935 10 1.4941 in.}
D—SplineCollar LD, . .. ... ......... 38.000 to 38.025 mm

(1.4960 10 1.497C in.)

276382
10. Inspect detent spring.
Item New Part
Freelength . . o o oo vt v i i ne cm s an o 22.2mm {0874 in}
Workingboad . . . . ... ... ... ... 157 mmat 1188 N
{0.618 in. at 26.72 ibs.)
Z7634% 1

SME2760{1)8204 YM276 and 2760
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Rear PTO

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

1. tnstall thrust washer (A} as oil groove on washer facing to
tractor forward.

2763417

2. When installing seal collar {A), apply grease and do not damage.

3. Install thrust washer as oil groove on washer facing to tractor
rearward.

4. Before installing oil seal with seal driver, apply grease and do
not damage.

YM276 and 276D

SMEZ760(1)8304
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50-20-8 Rear PTOQ

REAR PTO

INSTALLATION (Continued) s

5. Install PTO shift lock collar {A} as shown figure,

6. Tighten PTO plate retaining nuts to 210 Nm {21 kgm) (152
ft-hs.)

7. Replace gasket and tighten PTO rear cover retaining cap screws
and nuts to differential case.

TOCQUE . - . o e e e e e 100 Nm {10 kam) {72 ft-ths}

8. Replace gasket and tighten upper link hinge retaining cap screws
to hydraulic cylinder case.

TOFQUE © . v v e e e e e e 147 Nm (15 kgm) (108 ft-ibs)

SME2760(1)8304 YM276 and 2760
Kinomoto, Printed in Japan




FINAL DRIVE AND DIFFERENTIAL 50-30-1

2263001 A

A — Differential Drive Pinion Shaft
B — Differential Ring Gear
C — Differential Assambly
D - Final Pinion Shaft

E — Brake Assembly

F — Final Gear

G — Rear Axls Shaft

H — Differential Lock Shaft
| - Differsntial Fork

J — Raturn Spring

K — Differential Lock Pedal
L — differential Lock Slider

SME2760(1)8304 YM275 and 276D
Kinomots, Printed in Japan




50-30-2 Final Drive and Differential

DIFFERENTIAL DRIVE SHIFT

1. Remove five bearing retainer cap screws from differential
housing and remove bearing retainer.

2. Pull differential drive shaft from differential housing.

276218

3. Remove snap ring {A), spacer (B} and needle bearing (C} from
differential drive shaft (D).

A — Snap Ring

B — Spacar

C — Noedle Bearing

D — Differsntial Drive Shaft

2762516

4. Remove snap ring (A), spacer (B} and bearings (C) from differ-
ential drive shaft.

A — Snap Ring
B — Spacer
C — Bearings
SME2760(1)8304 YM276 and 276D

Kinemoto, Printed in Japan

REMOVAL ™



Finat Drive and Differential 50-30-3

.—. INSPECTION

1. Inspect gear and spline for uneven wear, chips, scoring and
cracks. Repiace if necessary.

2. Inspect bearings for wear or damage and replace if necessary.

A — Differential Drive Shaft

B — Bearings

C — Spacer

D — Snap Ring

E — Neodla Bearing

F — Spacer

G — Snap Ring 2766029

3. Inspect differential drive shaft surface at needie bearing for scoring or
wear and measure 0.D,

Item New part

O.D.atNeedieBearing . . . . - - <. .1 17.983 to 17.994 mm
{0.7080 to 0.7084 in.)

2200807

SME2760{1)8304 YM276 and 276D
Kinomoto, Printed in Japan




50-30-4 Final Drive and Differential

DIFFERENTIAL

REMOVAL i

1. Remove spring pins in differential lock shaft pedal.
2. Pull differential iock pedal shaft out from differential housing.

Pay full attention to spring. It may jump out at removing
differential iock shaft.

3. Remove differential lock slider fork and spring.

2762726

4. Remove brake cover.

5. Flatten lock washer and remove cap screw, plate washer and
brake drum,

6. Remove snap ring (A) on rear axle shaft to be free final gear (B)
from shaft.

7. Remove final gear.
8. Remove eight cap screws and four nuts {C).

9. Remaove rear axle housing (D).

A — Snap Ring

B — Final Gear

€ — Nut {4 usad)

D — Rear Axle Housing

2061432

SMEZ760(1)8304 Y276 and 2760
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Final Drive and Differential 50-30-5

10. Remove five cap screws (A} and two nuts (B).

FaamaN
A — Cap Screws
B — Nuts
11. Remove differential carrier assembiy {A) by using two jack
screws (B).
12. Remove shims between differential carrier and differential
heusing.
A — Differential Carrier
B -~ Jack Screws
o 2762818
13. Take out differential assembly.
14. Remove bearing {A) with knife edge puller {B).
A — Bearing
B — Knife Edge Puller
S~

2762908
SMEZ2760(1)8304 YM276 and 276D
Kinomoto, Printed in Japan




50-30-6 Final Drive and Differential

DIFFERENTIAL

REMOVAL (Continued)

15. Flatten lock washers and remove six cap screws.

v Differential ring gear retainning cap screws must be replaced
as disassembling ring gear.

16. Separate differential case from ring gear.

v If the differential ring gear is not to be replaced, mark the
ring gear and differantial case so they will 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 (B), thrust washers
{C) and pinion shaft {D).

A — Diffarential Pinions

B — Differential Side Gears
C — ThrustWashers

D — Pinion Shaft

E — Spring Pin

F — Differential Case

SME2760(1)8304 YM276 and 2760
Kinomoto, Printed in Japan




Final Drive and Differential

50-30-7

INSPECTION

1. Inspect differential case for damage and measure bushing 1.D.
and pinion shaft 1.D..

ttem Specification

Bushingi.D.. .. ... ... ... .. ... ... 48.000 to 48.039 mm
{1.8898 to 1.8913 in,}

Pinion Shaft ID. . . ... ............ 18 10 18.018 mm

{0.7087 to 0.7094 in.}

2. Inspect pinion shaft for wear or scoring and measure 0.D..

Itam Spacification

Pinion ShaftO.D. .. ... ... ......... 17.973 10 17.984 mm

(0.7076 to 0.7080 in.)

3. Inspect ring gear for uneven wear, chips, scoring and cracks.
Measure bushing |.D.

Itam  Spacification

Bushingl.D.. ... ................. 48.000 to 48.039 mm
(1.8898 1o 1.8913 in.)

if differential ring gear is replaced, differential drive shaft
must also be replaced since they are a matched set.

4. Inspect differential pinions and side gears for uneven wear,
chips, scoring and cracks. Measure pinions L.D. and side gears
0.D. at bushing surface.

Itom Specification

Pinion I.D. . ... ... .. ... .. ... ... 18.032 to 18.050 mm
{0.7099 to 0.7106 in.)

SideGearOD. ... ... ... ... ..... 47.953 to 47.975 mm

{1.8881 10 1.8888 in.)

SME2760(1)8304 YM276 and 2760

Kinomoto, Printed in Japan
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50-30-8 Final Drive and Differential

DIFFERENTIAL
INSPECTION (Continued)

5. Inspect thrust washers for damage and measure thickness,

1tem Specitication Waar Limit

Thickness ., , .. ... ... ... 095w 1.05mm . . . .. 0.6 mm
(0.0374 10 0.0413 in.} {0.0236 in.)

2763003

6. Inspect bearings for wear or damage.

A — Boarings

B — Ring Gear

C — Differentiai Case

D — Thrust Washers

E — Differential Pinions

F — Differential Side Gears
G - Pinion Shaft

H — Spring Pin

[ — Diffarential Lock Slider

ey ® ® © ©® @

7. Inspect differential lock fork.

Ttem Specification Wear Limit
tD.ofFork - ... o oL 20.040 to 20.073 mm
{0.7890 to 0.7903 in.}
Thickness of Fork End . ., . . 7.8t0 80mm
{0,307 10 0,315 in.}
Width of Fork Groove ... .. 8.1 to 83 mm
in Diff. Lock Slider {0.318 10 0327 in.}
Clearance between Fork - - - - - 011005mm . ... .. 1.0 mm
and Slider {0.003 10 0.020 in.} {0.040 in.}

B. Inspect differential lock claws on differential lock slider and
differential side gear (Left side only) for damage. Replace if
necessary.

9. Inspect O-ring of differential 1ock shaft for damage.

276262C

SMEZ7R0(1 18304 YM276 and 2760
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Final Drive and Differential 50-30-9

10. Inspect differential lock shaft pedal for damage and measure
shaft O.D. and differential housing 1.D..

Item Specification

ShaftO.D., . ... ... ... .. 19.948 1o 20.000 mm
{0.7854 10 0.7874 in.)

{.D. of Differential Housing . .. ... .. .. 20.06 10 20,10 mm

(0.7894 to 0.7913 in.)

11. Inspect differential fork spring.

1tem New Part
Freebength . . . . .. .. ..oy .n M5 mm {4528 in.}
Workingboad . . . . ... ... ... ... 79mm at 4BO N

{3.11in.at 110 Ibs.)

2762725

SMEZ760(1)8304 YM276 and 2760
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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 {B).

A — Bearing
B — Differential Carrier

27623835

3. Remove differentiai lock slider (A). (Left side only)

2762832

4. Drive two spring pins from differential carrier.

2763028

5. Drive final reduction pinion shaft assembly from differential
carrier by using plastic hammer.

20RO

SME2760(1]8304 YM276 and 2750
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Final Drive and Differential

50-30-11

6. Remove oil seal {A) from differential carrier (B).

7. Remove oil seal collar {C), snap ring {D) and bearing (E).

INSPECTION

A — Qil Seal

B — Differential Carrier
C — Oil Seal Collar

D — Snap Ring

E — Bearing

F — Final Pinion Shaft

1. Inspect final reduction pinion gear and spline for damage.

Measure 0.D. at seal collar,

Item

0.D. {at Oil Seal Collar}

Specification

.............. 40.002 1o 40.018 mm

(1.5749 to 1.5755 in.}

2. Inspect bearings (A} for wear or damage.

3. inspect differential carrier case (B} for crack or damage.

4. inspect oil seal (C) and oil seal collar {D) for damage.

v Inspect the oil leakage into brake chamber {E) of rear axle

housing.

SME2760(1)8304
Kinomoto, Printed in Japen

A — Bearings
B — Differential Carriar Cases
C — 0il Seals

D — Oil Saal Collars
£ — Brake Chambers

YM276 and 2760
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50-30-12 Final Drive and Differential

REAR AXLE

1. Remove four cap screws.

2. Drive the rear axte shaft end with plastic hammer and remove
rear axle shaft assembly.

&3 w’
2763536

3. Remove inner bearing by using knife edge puller.

2763719

4. Remove oil seal case with outer bearing and oil seal as shown.

5. Remove bearing and oil seal from oil seal case.

R7627 G
SME2760(1)8304 YM276 and 2760
Kinomoto, Printed in Japan
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Final Drive and Differential 50-30-13

INSPECTION

1. Inspect bearings for wear or damage and replace if necessary.

2. Inspect oil seal and seal collar for damage.

2200929

3, Inspect axie shafts and its spline for wear or damage.

4. Measure 0.D. as shown.

Itam Specification

A~ Q.D.at Inner Bearing - - . -« - .. 49,992 to 50.008 mm
{1.9682 to 1.9688 in.}

B —O.D.atQuter Bearing . -+ .« - . ... 49.992 to 50.008 mm
{1.8682 to 1.9688 in.)

C—0D.atGilSealCollar . . - - ... ..... 4997 to 50.03 mm

{1.9673 to 1.9697in.}

2200018

SMEZ2760(1)8304 YM276 and 2760
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60-30-14 Final Drive and Differantial

INSTALLATION AND ADJUSTMENT

Assemble Differential

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 washers,
To properly align the bevel pinions waltk them around the
bevel gears to align with the shaft bores.

2762933
4. Insert the pinion shaft through the bevel pinions and thrust

washers., Be sure 1o align the spring pin hole in the shaft with
the spring pin hole in differential case,

Install 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.

2762021

6. Install differential ring gear so ring gear holes align with housing
holes. f the original ring gear is reinstalled, be sure the marks
on the ring gear and housing are in the same position as when
removed.

7. Install lock washers and new cap screws.
8. Tighten them to 80 Nm {6 kgm) {43 ft-ibs).

9. After tightening, bend the lock washers.

Ring gear tightening cap screws must be repiaced as dis-

2783013 assembling ring gear.

10. Install bearings.

2763016

SMEZ2760(1)8304
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Final Drive and Differential 5_0-30-15

Assemble Final Drive

1. Instatl bearing into differential carrier.

2. Install spring pins.

2763218
3. Install final pinion shaft.
b
4. instal! snap ring.
5. Grease oil seat collar and install on pinion shaft.
27632

6. Grease oil seal and install into differential carrier case by using
correct tubing oil seal driver.

7. Grease Q-ring and install onto the differential carrier case.

8. Install differential lock slider {A}. (Left-side only)

v Be sure the over all length of leftside differential carrier is
longer than right one.

v Be careful the direction of differential iock claws on slider
should be facing as shown.

9. Install bearing (B).

A — Differantial Lock Slidar
B — Bearing
C — Differantial Carrier

SMEZ750(1)8304 YM276 and 2760
Kinomoto, Printed in Japan




50-30-16 Final Drive and Differential

INSTALLATION AND ADJUSTMEN

Install Final Drive and Differential N

1. Install bearings {A).

2. Install spacer (B} and snap ring (C}.

A — Bearing
B — Spacer
C — Snap Ring

2762721

3. Install needle bearing {A}.

4, Install spacer (B) and snap ring {C).

A — Needie Bearing
B — Spacer
C — Snap Ring

5. Install bearing retainer {A) and five cap screws {B).

6. Tighten them to 30 Nm {3 kgm) (22 ft-Ibs}.

A — Bearing Retainer
B — Cap Screw {5 used)

7. Put the differential assembly into differential housing. While
holding it, install rightside differentiat carrier assembly.

8. If the differential ring gear was not replaced, instal! the differen-
tial carrier with the same number of shims as were removed.
See the page 50-30-17~-19 when ring gear were replaced or the
number of shims is in question.

SME2760(1)8304 YM276 and 276D
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Final Drive and Differential

50-30-17

9. Install the left side differential carrier assembily.
10. Install the same number shims as were removed.

11. Instatl six cap screws and tighten to 30 Nm {3 kgm) (22 ft-tbs).

Adjustment

I the ring gear was replaced or if the number of cone point or
backlash adjusting shims are in question, be sure 1o adijust differen-
tial ring gear cone point and backlash.

The cone point of spiral bevel pinion is fixed and not adjustable.
Cone point is decided under machining process of differential
drive shaft rear bearing bore in differential housing.

v §f differential ring gear is replaced, differential drive shaft
must also be replaced since they are a matched set.

1. Install right-hand differential carrier without shim.
Tighten five cap screws and two nuis.

2. Place differential bearing into righthand differential carrier.
Then strike inner race of ring gear bearing with soft slug or
driver to drive the bearing into right-hand differential carrier
firmly.

3. Place left-hand differential carrier to differential housing and
strike it with soft slug or driver to drive the carrier swallow
ring gear bearing.

SME2760(1)8304 YM276 and 2760
Kinomoto, Printed in Japan




50-30-18 Final Drive and Differential

INSTALLATION AND ADJUSTMENT

Adjustment (Continued) —
4, Remove the right-hand side five cap screws and two nuis which
tightened step 1.

B. Measure clearance between differential housing and lefy-hand
differential carrier.

6. Select shims by the clearance.

v Total thickness of shims should be 0.05 to 0.10 mm {0.002
to 0.004 in.} more than the clearance.

Side shims are available in three sizes. These sizes are 0.1
mm {0.004 in), 0.3 mm (0.012 in.) and 0.5 mm {0.20 in.).

7. Install dial indicator. Be sure base of indicator is firmly
attached. Point of indicator should be toward outer part of
ring gear tooth and as close as to perpendicular to the tooth as
possibie.

8. Adjust position of L. & R differential carrier and differential
assembly to get backlash being 0.13 two 0.18 mm (0.005 to
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 clegrance. Jack-up screws are available for installing shims,

11. Tighten both-sides differential retaining cap screws and nuts
to 30 Nm {3 kgm) {22 ft-1bs).

12. Measure the backliash again.

YM276 and 276D
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Final Drive and Differential 50-30-19

13. If the backlash is more than 0.18 mm {3.007 in.), remove
the proper ieft-hand shim{s) and add it to right-hand shims.

14. Retighten cap screws and nuts to 30 Nm (3 kgm) (22 ft-lbs)
and measure backlash again.

15. Repeat the preceding procedures until getting the correct
backlash.

16. i#f the backlash is less than 0.13 mm (0.005 in.), remove the
proper right-side shim(s) and add it to left-hand shims.

17. Retighten cap screws and nuts to 30 Nm (3 kgm) (22 ft-1bs)
and measure backlash again.

18. Repeat the preceding procedures until getting the correct
backlash.

SMEZ760(118304 YM276 and 276D
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50-30-20

Final Drive and Differential

2763723

)
2767013

INSTALLATION AND DIFFERENTIAL

Install Rear Axle Housing

1. Apply grease for oil seal and install it into bearing retainey using
oil seal driver.

2. Applty grease for seal collar (A} and install onto rear axle shaft
{B).

3. Install bearing retainer (C} with oil seal (D}.
4, Install outer bearing (E} onto rear axie shaft.
5. Reptace gasket (F).

6. tnstall rear axle housing (G).

A — Seal Collar £ — QOutar Bearing

B — Axle Shaft F — Gasket

C — Bearing Retainer G — Rear Axle Hausing
D — Oil Seal H — Cap Screws

7. Tighten cap serews 1o 80 Nm {6 kgm} {43 ft-Ibs).

8. Install inner bearing.

SME2750(1)83204 YM276 and 276D
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Final Drive and Differential 50-30-21

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. Instali eight cap screws and four nuts and tighten them.
Tightening torgue:

MIOx 588 (1089T} ... ........... 70 Nm (7 kgm) {52 ft-bs)

All Other Nuts and Cap Screws . , . . . .. 60 Nm (6 kgm} {43 ft-lbs)

v Apply “Loctite’”’ for M10 x 58 {(10.9T) cap screws.

13. Install snap ring onto rear axle shaft.

2761933

14. Install brake drum, washer, lock washer and cap screw.
15. Tighten cap screw to 60 Nm {6 kgm) ( 43 ft-Ibs).

16. Bend the lock washer.

17. Replace gasket and install brake cover and cap screws.

18, Tighten cap screws to 60 Nm (6 kgm) (43 ft-ibs).

SJI_JE276'0( 1)8304 YM276 and 276D
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50-30-22 Final Drive and Differential

INSTALLATION AND DIFFERENTIAL

instal} Differential Lock —_

1. Install compressor with $pring 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. tnstall fork as aligning shaft bore of fork to spring. Pul) spacer
and then compressor shaft out.

A — Spacer
8 — Fork
C — Compressor Nut

4. Install washer (A} against spring pin {B) and instail Q-ring {C)

in shaft {D).
A — Washer
B — Spring Pin
C — O-ring
D — Shaft

5. Give it side force to align differential tock 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,

v Spring pin consist of two pins, one inside the other,
Note position of splits in pins for reassembly. They shoutd
face 130° from one anather in a vertical plane.

SMEZ760(1)8304 YM27E and 2760
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FRONI VHEEL DRIVE 50-40-1

A — Front Drive Case

B — Propeller Shaft

C — Differential Drive Shaft
D - Front Axle Shaft

E — Dvrive Shaft Bevel Pinion
F — Spindie

G — Centear Pin

H — Bevel Gear Case

1 — Final Gear Cass

J — Front Drive Shift Lever
K — Final Gear

L — Whesl Hub

M -~ Front Whaeel

2767004

SME2760(1)8304 YM276 and 2760
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50-40-2 Front Wheel Drive

INFORMATION

1. i1 is not necessary to remove whole front axle from front axle

bracket for repair/maintenance on followings:

Bevel gear case and related parts
Final gear case and related parts
Bearing housing and related parts

2. Repair/maintenance work gn fromt differential, remove whole
| front axie from bracket as described on 80-05-8.

3. Drain gear oil by remaving drain plugs, one is bottom of dit-
ferential case and other two are at bottom of bath final gear

cases,
A — Drain Plug
B — Dvrain Plug {2 used)
€ — Front Axle
SME2760(1)8304 YM276 and 2760
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Front Wheel Drive

50-40-3

BEVEL, AND FINAL GEAR CASE

DISASSEMBLY

CAUTION: Be sure to support final gear case (D) while
removing steering arm-to-gear case cap screws {A). When
cap screws are removed, final gear case may drop from
spindle.

1. Remove 4-cap screws on steering arm.

A ~ Cap Screws |4 used)
B - Cap Screws |6 usad)
C ~ Bearing Housing
D - Final Gear Case

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 Gear Case

3. Remove 6-cap screws to remove bearing housing from final gear
case.

4. Repeat same procedure to the other bearing housing.

5. Flatten ear of lock washer (A} and remove nut (B).

A — Lock Washer
8 — Nut

SME2750(1J8204 Y M275 and 2760

Kinomoto, Printed in Japan
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50-40-4 Front Wheel Drive

BEVEL, AND FINAL GEAR CASE

6. Pull out final bevel gear (A} with bearing {B).

7. Remove shim {C) and collar (D).

A — Final Bevel Gear

B — Baaring
C — Shim
D — Collar

2267035 !

8. Strike out wheel hub with soft metal driver.

2266031 @’G

9. Remove nut {D) and put out steering arm (EJ.

10. Remove cap screws {A} which -connects bevel gear case (B)
and axie housing (C).

A — Cap Screws {8 used)
B — Bevel Gear Case

T — Axle Housing

D —Nut

E — Stearing Arm

11. Separate bevel gear case assembly {A) from axle housing (B) and
set the bevel gear assembly on clean table.

12. Remove key (C).

A — Bavel Geaar Case
B ~— Axle Housing
C — Kay

-

SME2750( 118304 YM276 and 2760
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DISASSEMBLY (Continued) .



Front Whee! Drive ' 50-40-5

=

JU
— o
—
[
v X MORKBY GE ® ‘

2267036 1
A — Bavel Gear Case H — Final Bevel Pinion 0 — Basring 6205 V — Bearing 6207 .
B - Axie Housing I — Collar P —QilSeal W — Front Axie Shaft . =
C — Steering Arm J — Needls Bearings 2 — Key X — Shim
D — Spindia K — Bevsl Gear R —Washer : Y - Snap Ring
E — Spacer L — Snap Ring § —Nut Z —O-ring
F — Snap Ring M — Bearing 6031 T —Drive Shaft Bevel Pinion
G — Washer N — Snap Ring U — Snap Rings
SME2750(1)8304 YM276 and 276D
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50-40-6 Front Wheel Drive

BEVEL, AND FINAL GEAR CASE

13. Remove snap ring (A}, shim {C} and front axle shaft (B) with -~
drive shaft bevel pinion {D} and bearing (E).

! E\,
A — Snap Ring
® B — Front Axie Shaft
/ C — Shim
En D — Drive Shaft Bevel Pinion
E — Bearing
/_//' =
/f'/
2261628
14, Remove spacer which is left in final gear case.
15. Remove snap ring (A} and strike spindie head by using plastic
hammer.
A — Snap Ring
2261530 2
.wfi 16. Remove final bevel pinion and bevel gear with bearing- unit

from spindle by using knife edge puller.

2261931
[t

SMEZ7601 1)8304 YM276 and 2760
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Front Wheel Drive

50-40-7

INSPECTION

1. Inspect all gears for uneven wear, chips, scoring and cracks
and replace as necessary.

2. Inspect all bearings for wear and damage and replace as neces-
sary.

3. Measure thickness of spacer.

item New Part Wear Limit
Thickness . .. ... ... 49t080mm ... .. 4.7 rom
{0.193 t0 0.197 in.) {0.185 in.}

4, Remove snap ring and washer to remove needle bearings and
collar on spindle.

6. Inspect spindie shaft, especially needle bearing surface for wear

or scofing.
Item New Part
0O.D.at Needle Bearing . . . ... ....... 27.99 to 28.00 mm

{1.1020 10 1.1024 in.}

6. Inspect key for wear or damage.

Item New Part

WidthKeyWay .. . ... ........... 7.00 to 7.02 mm
{0,275 t0 0.276 in.)

7. Assembly key, arm and spindle and check if there was play or
"not. Replace it/them if required.

SME2760(1)8304 YM276 and 2760

Kinomato, Printed in Japan
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50-40-8

Front Wheal Drive

2261833

2267930

BEVEL, AND FINAL GEAR CASE

INSTALLATION

1. Assembie final bevel pinion (B}, and bevel gear (A} with bearing
(C}). . : g

A — Bevel Gaar
B - Final Beval Pinion
C — Bearing

2. Replace oil seal [A) if required.

3. Besure seal is flush top of bevel gear case and grease enough.

A — Oit Seal
B — Beve| Gaar Case

4. Install bearing (B) on drive shaft bevel pinion (A) and onto
front axle shaft (D). lastall snap rings (C).

A — Drive Shaft Bevel Pinion
B - Bearing

C — Snap Rings

D — Front Axle Shaft

-

5. install assembled bevel gear with bearing into bevel gear case
and install snap ring. '

SMEZ760(1)8303 . YMZ275 and 2760
Kinomoto, Printed in Japan



Front Whee! Drive 5040-9

6. Install assembled front axle shaft into bevel gear case and
install shim and snap ring.

7. Install needle bearings, spacer, spacer washer and snap ring
onto spindle shaft.

8. Install assembled spindle shaft to bevel gear case and install
key onto spindle shaft.

9. Install bevel gear case component to front axle housing. Be
sure front axle shaft end enter into differential side gear spline.
Be careful not giving damage to O-ring.

10. Apply “Loctite” to new-<cleaned cap screws and tighten

them,
Item Specification

TOrQUE . © . et e e e e e e e 60 Nm (6 kgm) (43 ft-lbs}

11. Install spacer to spindte.

SME2750(1)8304 YM276 and 2760
Kinomoto, Printed in Japan .



50-40-10 - Front Wheel Drive

BEVEL, AND FINAL GEAR CASE

12. Apply grease to oil seal on bevel gear case and install it 1o
spindle with turning the case.

vae careful not giving damage ta oil seal.

13. Apply grease to O-ring (B) and oil seal {D).
14. Instali O-ring {B} and coliar {C) on whee! hub shaft (A).

15, Install snap rings (E}, bearing {F) and oil seal (D) to bearing
housing {G).

16. Install bearing {K) and snap ring (J) on final bevel gear {L).

17. Put wheel hub assembly into bearing housing assembiy. Then
install shims {1) and final gear assembly.

18. Install lock washer {M} and tighten nut (N) to 186 Nm (19
kgm) {137 ft-Ibs].

19. Bend lock washer.

A — Wheel Hub Shaft

B — O-ring

C — Collar

D — 0il Seal

E —Snap Ring

F — Bearing

G — Bearing Housing
H — Collar

1 — Shims

J —Snap Ring

K — Bearing

L — Final Bevel Gear
M — Lock Washer
N — Nut

20. Install bearing housing.
Torque (Bearing housing to steering arm)
: 60 Nm (6 kgm) (43 ft-ibs}.
Torque {Bearing housing to final gear case)
: 100 Nm (10 kgm} (72 ft-Ibs)
Torgue (Sprindie to steering arm)
: 210 Nm {21 kgm} {152 ft-lbs}

21. If tierod arm bracket (A} needs to be replaced, tighten cap
screws {B) to 60 Nm (6 kgm) (43 ft-lbs) with “Loctite”

SME2760(118304 YM276 and 2760
Kinomoto, Printed in Japan :

INSTALLATION {Continued) "“'



Front Wheel Drive 50-40-11

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 diaf indicator to bevel gear case,

3. Measure backlash between drive shaft bevel pinion and bevel

gear.
Item Specification
Backlash . . . . . . . ... i e 0.10 to 0.15 mm 2200527

(0.004 to 0.006 in.}

Adijust the backlash with shim(s) 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 — Shim{s)

B - Front Axle Shaft
C — Snap Ring

D — Spindle

E — Final Bevel Pinion
F — Bevel Gear

G — Beve! Pinion

2267037

SME2760(1 18304 YM278 and 2760
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850-40-12 Front Whee! Drive

BEVEL. AND FINAL GEAR CASE

SBACKLASH ADJUSTMENT FOR FINAL BEVEL
PINION. AND RING GEAR

1. install dial indicator to bevel gear case.

2. Measure backlash .between final bevel pinion and ring gear as

shown,
Itemn Specification
Backlash . . . . ... . ... .. ... ..., G.10 to 0.15 mm
{0.004 10 0.006 in.}
hd 3. Adjugt the backlash with shimis).

Two different shims are available.
Thickness: 0.2 mm {0.008 in.)
0.3 mm {0.012in.)

A — Shim(s)

B — Bearing Housing
C — Bavel Gear

D — Final Bevel Pinion
E — Final Gear

2267038 . . : “

*
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Kinomoto, Frinted in Japan

-



Front Whee} Drive 50-40-13

FRONT DRIVE DIFFERENTIAL

DISASSEMBLY .

1. Remove right hand front axie housing from the left housing by
removing 10 cap screws.

- 2. Rernove bearing housing to axle housing cap screws.

v Do not lose or damage shimf{s} being between axle housing
and bearing housing,

3. Rermove the bearing housing (front drive pinion gear compo-
nent).

4. Remove differential from left hand front axle housing.

2261811

5. Remove G-socket head cap screws on differential gear case.

. 2261813 to.
SMEZ760(1)8304 YM276 and 276D
Kinomoto, Printed in Japan :




50-40-14

Front Wheel Drive

2261510

2266032 A

FRONT DRIVE DIFFERENTIAL

DISASSEMBLY (Continued)

6. Remove right-hand side ball bearing from differential case.
Repeat same procedure 10 the other side.

A — Knife Edge Puller
B — Ball Bearing

7. Separate differential case from ring gear.

v If the differential ring gear is not to be replaced, mark the
ring gear and differential housing so they will be reassembled
in the same position.

8. Drive spring pin (A} and pinion shaft (B) from differential case
by using a spring pin punch.

9. Remove pinion shaft from differential case.

A — Spring Pin
B — Pinion Shaft

10. Remove differential pinions and thrust washers.

11. Remove differential side gears and thrust washers.

A — Ring Gear E — Diffarential Pinions
B — Differential Side Gears F — Pinion Thrust Washers
C - Thrust Washers G — Differential Case

D — Pinion Shaft

SME2760(1)8304 YM276 and 276D
Kinomaro, Printed in Japan



Front Wheei Drive

50-40-15

12. Remove bearing housing from left hand front axie 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 hottsing.

A - Pinion Shaft H — Collar
B — D-ring 1 — Baaring
C - Cotter Pin J — Shims
D - Nut K — O-ring
E -~ Shims L — O-ring
F — Collar M — Bearing Housing
G — Ol Seal
SME2750(1)8304

YM276 and 2760
Kinomoto, Printed in Japan
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50-40-16

Front Wheel Drive

2261916

FRONT DRIVE DIFFERENTIAL

INSPECTION

1. Inspect all gears for uneven wear, chips, scoring and cracks
and replace as necessary.

2. inspect all bearings for wear and damage. Replace as necessary,

A — Ring Gear G — Pinion Thrust Washers

B — Differential Case H — Bevel Pinions

C — Bushings | — Pinion Shaft

D — Thrust Washers J — Bearings

E -- Differential Side Gears K —Socket Head Cap Scraws

F — Spring Pin

3. Inspect case for damage and measure |.D. of instalied bushing.

{tem Specification

Bushing LD, . . . . . .. ... . . 32,00 t0 32.04 mm
{1.259 to 1.261 in.)

4, Inspect ring gear for wear or damage and measure installed

i.D. of bushing.
item Specification
Bushing bbD.. . . .. .. ... ... ... 32.00 to 32.04 mm

(1.259 to 1.261 in.)

5. Inspect bevel gears (E) for wear or damage, and measure O.D.

of boss.
{1tem Specification
0D ... .. . i 318910 31.92mM

(1.255 10 1.256 in.)

6. Inspect thrust washers (D) and pinion thrust washers {G)

for damage or scoring. Measure thickness.

Item Specification Wear Limit
Thickness ., .. ......... 07510 0.85mm .. ... 0.65 mm
[0.029 t0 0.033 in.} {0.025in.}
7. Inspect bevel pinions (H) for wear or damage, and measure
1.D. of bore.
item Specification
LD, e 14.01 to 14.03 mm

{0.551 10 0.552 in.)

8. Inspect pinion shaft {1), and measure 0.D.,

1tem Specification
O.D. .. e 13.97 t0 13.98 mm
{0.549 to 0,550 in.)
9. Inspect bearing and replace if damaged. Use knife edge putler to
remove bearing.

v In case replacing ring gear, replace front drive pinion shaft
also.

SME2760(1)8304 YM276 and 2760
Kinemoto, Printed in Japan




Front Wheel Drive

50-40-17

~—. ASSEMBLY

In case of replacing front drive pinion shaft and ring gear.

A — Pinion Shaft H — Collar

B — O-ring | — Bearings

C — Cotter Pin J — Shims

D — Nut K — O-ring

E — Shims L — O-ring

F -- Collar M — Bearing Housing
G — Qi1 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 (E} and install onto shaft.
Apply grease to oil seal {F} and instal} into bearing housing.

3. Place original shim(s} on pinion shaft.

These shims are for adjusting position of pin hole on castle
nut and for adjusting starting drag torque,

A — Pinion Shaft

Py B — Bearing Housing
C — Shim({s}
D~ Q-ring
E — Collar
F — Qil Seal

4. Tighten castle nut and check starting drag torque of pinion
shaft as its rear end.

item Specification

Starting Drag Torque . . . .. ........ 0.31 to 1.57 Nm
{0.032 to 0.16 kgm}
{0.23 10 1.15 ft-lbs)

5. Adjust the starting drag torgue with shim to 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 — D-ring (635
B — O-ring (60-G)
C - O-ring (21P)
D — O-ring {255}

SME2760(7)8304 YM276 and 2760
Kinomaoto, Printed in Japan
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50-40-18

Front Whee! Drive

FRONT DRIVE DIFFERENTIAL

ASSEMBLY (Continued)
7. Grease thrust washers (G) and bevel pinions (H).
8. Grease thrust washers {D) and the side bevel gears {E).
9. Install bevel gears (E} in differential housing and ring gear (A).
Be sure its thrust washer stays in place.
10. Install bevel pinions (H) with their thrust washers in place.
v To properly align the bevel pinions, walk them around the
bevel gears to align with the shaft bores.

11. Insert the pinion shaft (1) through the bevel pinions {H} and
their thrust washers {G}. Be sure to align the spring pin hole
in the 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
{acing 90° from the shaft centerline.

13. Check if the gears and pinions turn freely in the housing.

14, Install differential ring gear {A] 50 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 in the same posi-
tion as when removed.

15. Use new cap screws (K} and apply ““Loctite” to the thread.

16. Tighten cap screws {K) to 34 Nm {3.4 kgm) (25 ft-ibs).

17. Install differential bearings onto housing and ring gear.

Do not hammer or use a drift on bearing outer race. Use
correct tubing driver to press inner race onto housing.

A — Ring Gear G — Spring Pin

B — Differential Case H - Pinion Thmst Washers

C ~ Bushings | — Bevel Pinions

© @ K D — Thrust Washers 4 — Socket Head Cap Screws
E — Beval Gears K — Bearings
2267040 F - Pinion Shaft
2261813
SME2760(1)8304 YM276 and 276D
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Frant Whee! Drive

50-40-19

CONE PCINT ADJUSTMENT
For cone point adjustment, mandrel is required,

A — 74.96 to 74.98 mm
(2.951 to 2.952 in.}

B ~ 116.09 10 116.11 mm
{4.570 to 4.571 in.}

€ — 16 mm (0.63 in.}
D - 26 mm (1.02 in.}
£ — 20 mm {0.79in.)
F, G — Surface must be fine grinded
1. Instalt front differential drive component. install same shims as
removed and tighten 4-cap screws.

itam Specification

TOrQUE. . o o ot i e e e 30 Nm {3 kgm} (22 ft-1bs)

2. Install mandrel to left-hand front axie housing.
3. Adjust clearance {A) with shim.

Item Specification

CIarante . . . . . . o v v v v e e 0.95 to 1.05 mm
(0.037 10 0.041 in,)

A — Clearance

B — Mandrel

C — Shims

D — Pinion Shaft

E — Front Axle Housing

BACKLASH ADJUSTMENT

1. install same number of shims (A) behind L.H. differential
bearing {C}, and install differential assembly into L.H. front axie
housing.

2. Install front differential drive shaft assembly to L.H. front
axte housing. Tighten cap screws 1o 30 Nm (3 kgmn) (22 ft-{bs).

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 mm {0.0066 to 0.0080 in.} Adjust as
required.

5. Add shims to decrease backlash and subtract shims to increase
backiash. Two shim thicknesses are available:

Thickness: 0.2 mm (0.008 in.}
0.3mm {0.012in.}

A — Shims

B — R.H. Bearing
C — L.H. Bearing
D — Ring Gear

_©
G
®

©
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2287042
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50-40-20 Front Whee! Drive

FRONT DRIVE DIFFERENTIAL

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 fi-Ibs).

2. Install right hand front axle housing to teft hand front axle.

item Specification

TOrgQuUE . . & v o e e e e 60 Nm (6 kam} {43 ft-lbs)

3. Install tie rod to steering arm and tighten throttles nut for ball
joint to 60 Nm {6 kgm) (44 ft-1bs).

4. Install front axle assembly to front axle bracket.

5. Instali center pin and tighten four cap screws to 100 Nm {10
kgm) {72 ft-lbs).

A — Cap Scraws

B — R.H. Front Axle Housing
C - Tie Rod

D — L.H. Front Axle Housing

2261512

SMEZ27E80(1)8304 YM276 and 276D
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Front Wheel Drive 50-40-21

FRONT DRIVE CASE

DISASSEMBLY

Front drive gear ¢component must be removed not only its main-
tenance/repair but also when separating rear axle case from trans-
mission case.

For maintenance/repair on idle gear, front drive gear, except gear
on differential drive shaft, remove front drive gear case only.

1. Remove front whee! drive propeller shaft as described on
10-20-2.

2. Drain transmission and hydraulic oil from transmission case.
Remove drain plugs {A) on front drive case and differential
housing.

3. Remove four cap screws (B}. Remove front drive case assembly
(C).

A — Drain Plug
B — Cap Screws
C — Front Drive Case

4. Drive spring pin (B} from shift lever {A} and remove shift lever.

A — Shift Lever
B — Spring Pin

2763432
SME2760(1 18304 YM276 and 276D
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650-40-22 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
B — Cap Screw
C — Shift Arm

7763434

6. Remove spring pin (A) from front drive case.

A — Spring Pin
B — Front Drive Case

2763435

7. Drive idier gear shaft with driver,

763801
8. Remove bearings (B), idler gear {C) and spacer (D).

A — |dlar Gear Shaft

B — Bearings

C — Idler Gear

D — Spacer

E — Spring Pin
2763830

SME2760(1)3304 YM276 and 276D
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Front Wheel Drive 50-40-23

9. Remove front oil seal and seal cap and both sides snap rings
on drive shaft.

When reassembling front drive case, front oil seal and seal
cap must be replaced.

2763509

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.

2763517

11. Remove bearing (A} with puller (B}, then sliding gear (C),
detent balls, spring and Q-ring (D} 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.

2763821

SME2760(1)8304 YMP276 and 276D
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50-40-24 Front Wheel Drive

FRONT DRIVE CASE

INSPECTION _

1. Inspect all gears for uneven wear, chips, scoring and cracks
and replace as necessary.

2. Inspect all bearings for damage and wear and replace as neces-
sary.

3. inspect all O-rings for damage and replace as necessary.

2763520

4, Inspect front drive shaft (A} and sliding gear {B) splines for
wear or damage.

5. Inspect inner race O.D. (C) and front drive gear 1.D..

Itemn Specification
jnnerRace O.D. .. .. .. .......... 30.003 to 30.013 mm
(1.181 10 1.182in.}
FrontDrive Gear 1.D. . ., .. ........ 30.040 to 30,061 mm
(1.183 t0 1.184in.)
Clearante . . . . . . v vt e e e 0.027 to 0.058 mm

(0.001 to 0.0023 in.}
A — Front Drive Shaft

B — Siiding Gear
C —~ tnner Race O.D.

6. Inspect fork groove width in sliding gear and clearance between
shifter block and fork groove with filier gauge.

Item Part spocification Wear Limit

Groove Width - - - -« - . ... 81 t083mm
(0.319t0 0.327 in.}

Clearance between
Shifter Block and
Fark Graove + + v o~ ~ = =~ o« 02tw0Bmm .., .... 1mm
10.008 10 0.024 in.) (0.04 in.}

7. Inspect detent spring.

ftem New Part
Freelength . .. ... ... .. .. ...... 21.2mm {0.83in.)
Workingload . . .. .. .. ... ... 4 Nat 184 mm

{0.97 1bs at 0.72in.}

2200:23
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Front Wheel Drive 50-40-25

8. Inspect shifter arm shaft for wear. v
1
Item Part specification
O.D.ofAMmShaft . ... ... ....... 14.91 to 15.00 mm
{0587 10 0.591 in.}
I.D. of Bore for Arm Shaft , . ., .. ..., 15.016 10 15.043 mm

{0.531 t0 0.592 in.)

2763524

SME2760(7 8304 YM276 and 276D
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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-
A tion instructions that follow.
1f front drive shaft {G) disassembied, oil seal {l) and seal
cap ({J) must be replaced.
T L 1. Apply grease to O-rings and oil seal.
l 2. Thrust washers (K} should be installed as its groove facing to
drive gear.
| | G A — Idler Gear
j F B — ldler Gear Bearings
/ It u} C — Idler Gear Shaft
- :/ D — Front Drive Gear
I £ — Stiding Gear
F — Front Drive Case
,ﬁ G — Front Drive Shaft
H — Drive Shaft Bearings
N H - 0 I — Oil Seal
K J — Seal Cap
K — Thrust Washers
L — Oring
M — O-ring
N — Collar
2767019
.. \ . ; 3. Apply grease to seal cap and install into front drive case.
L .

2763510

Fawidi,

4. Tighten front drive case to transmission case cap screws to
60 Nm (6 kgm) {43 ft-lbs).

5. Install front drive propeller shaft as described on page 10-20-3.

276191

SME2760(1)8304 YM276 and 2760
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SPECIFICATIONS AND SPECIAL TOOLS 60-00-1

SPECIFICATIONS
~ ‘“teering
ITEM NEwW PART SPECIFICATIONS WEAR LIMIT
SteeringWheel Play . .. .. ... .. ... ... ... ... 25 —40 mm (0984 — 1.575in.) .......... 50 mm {1.969 in.)
Sector Shaft Q.D. atbushing . . . .. ........... 27.57 — 27.59 mm
{1.1248 — 1.1255 in.)
Sector Shaft Bushing 1D, . . .. . .. ........... 28.00 — 28.02 mm

(1.1259 — 1.1267 in.}
Ciearance between Sector Shaft and

Bushing _ . ... ...... i, 0.01 —0.08 MM « - v et iniean e 0.5 mm
(0.0004 — 0.0016 in.) {0.020 in.)
Sector Shaft AdjustingShims . . .. ........... 1.535 mm {0.0604 in.}
{Selective installation) 1.565 mm {0.0616 in.)

1.895 mm {0.0627 in.}
1.625 mm (0.0640 in.)
1.655 mm (0.0651 in.)

SteeringShaftEndPlay ... ... . ... .......... 0025—0102mm ....... ... ... 0.15 mm
{0.001 — 0.004 in.} (0.006 in.)
CAP SCREWS {or NUT} TORGQUE SPECIFICATIONS
Steering Cover-to-Gear Box ., . ., .. {M8} .... 25Nm (2.6 kgm) (20 ft-Ibs)
AT Oigman Arm Nut . L L L L L. L. L. {M20) . . .. 196 Nm (20 kgm) (144 ftlbs)
dall Joint Throtted Nut . . .. ... ... (M14).... 118 Nm (12 kam) (87 ft-lbs)
_ Steering Gear Box-to-Clutch Housing . (M10). ... 60 Nm (6 kgm} {43 ft-Ibs)
{With LOC TITE)
Steering Column to Gear Box . . .. .. (M8} .... 25Nm {2.5 kgm) (20 ft-lbs}
L~
SME2760(1)-8304 YM276 and 2760
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60-00-2 Specifications and Special Tools

SPECIFICATIONS (Continued)

Brakes
SPRING FREE LENGTH WORKING LOAD
Brake Shoe ReturnSpring ... .............. 44 mm (1.732in} ...... e {51 mm at 231 N}
(2.007 in.at 529 lbs}
Brake Pedal ReturnSpring .. ............... 175mm (6889 in) .. .......... ... .... 230 mmat 185 N
{9.055 in. at 40.75 Ibs.)
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
BrakeDrum D ... ... ... ... ... ... ... ... 14000 — 140 1 mm. . ... . it i i i i i a 142 mm
(5.512 — 5.516 in.) {5.59 in.}
Brake Lining thickness . . .. ....... e 475 mm. ... e 3mm
(0.187 in.) (0.12 in.}
Clearance between Liningand Drum ... ....... 05—-08mm ...................... 1.75 mm
(0.02 —0.03 in.) (0.07 in.)
Brake Operating Lever
CamShaftOD. ... ... .. ........ ... 21.96 — 22.00 mm
i {0.865 — 0.8B66 in.)
Cam Pin Flat End Thickness . .. .. ... ...... 119 —-12.1mm
(0.468 — 0.470 in.)
Brake Cam ShaftBoss 1D, ... ... ........... 2205 — 22.15 mm
(0.868 — 0.872 in.)
Ciearance between Cam Shaftand Boss. . .. ..... 002—009mm............c. ... 0.3 mm (0.01in.)
(0.0008 — 0.0035 in.)
Brake Anchor Pin
O . e e e 15.98 — 16.00 mm
{0.029 - 0.630 in.)
Brake Pedal ShaftOD. ... . ... ... .. ..., 24.95 — 25.00 mm
(0,982 — 0.984 in.)
Pedal Shaft Bushing I.LD. . ................. 25.05 — 25.07 mm
{0.986 — 0.987 in.)
Clearance between Pedal Shaft and Bushing . . . . .. 0O10—0.112mm . .........ccvu.nn. 1 mm {0.04 in.)
(0.0004 — 0.0044 in.)
BrakePedal 1.D. . .. ....... ... v, 25.065 — 25.117 mm
{0.9868 — 0.9888 in.)
Clearance between Pedal and Shaft .. ......... 0.0B5—0167mm . ... ...... ... 1 mm (0.04 in.}
{0.003 — 0.007 in.)
Brake Shatt End Play . ... ... ..ttt ittt st e e e et 1 mm {0.04 in.}
Brake Pedal Free Travel . . ...........-..... 20—30mMmM . .. e e e 50 mm (1.969 in.)
{0.787 — 1.181 in.)

SME27ED(1) BI04 YM276 and 276D
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Specifications and Special Tools

60-00-3
CAP SCREWS TORQUE SPECIFICATIONS
Brake Drum-toShaft . ., . . ... .. .......... 25 Nm (2.5 kgm) (20 ft-lbs)
Parking Brake Lever-to-Cluteh Housing . . . . .. ... B0 Nm {5 kgm} (40 ft-ibs)
Brake Cover-to-Brake housing . . . . ........... 25 Nm (2.5 kgm) (20 ft-lbs)
SME2760(1)-8304 YM276 and 276D

Kinomota, Printed inJapan



60-00-4 Specifications and Special Tools
SPECIAL TOOLS
Steering Wheel Puller (TOL-93110000)
Removing steering wheel
1862926

1862632

Pitman Arm Puller (TOL-93120000)

Removing pitrman arm

SME2760(11-830G4 YM276 and 276D
Kinpmaoto, Printed in Japan
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STEERING

60-05-1

DIAGNOSING MALFUNCTIONS

Too much steering wheel play

e Steering gear box improperly adjusted
» Worn sector gear, ball nut or balis
e Sector shaft worn

Steering wheel shaft axial play

o Worn sector gear, ball nut or balls

» Worn or damaged steering shaft ball bearings in gear
box

« Loosen steering wheei retaining nut

High Vibration of Steering wheel or column

o Loosen gear box mounting cap screws
e« Engine malfunctions

0il leakage from gear box

» Damaged sector shaft oil 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.
s Broken ball nut
e« Broken ball nut and recirculating balls

SMEZ760(2)-8705
Kinomoto, Printed in Japan
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60-05-2 Steering

STEERING SYSTEM

1 — Wheel Cap

2 — Homn Switch

3 — Nut

4 — Spring

5 ~ Qil Seal

© — Bushing

8 — Cap Scraw

9 — Steering Clumn
10 — Adjuting Shim
11 — Horn Switch Lead
12 — Ball nust and Shaft
13 — Ball Beating {2 Used!
14 - Cover
15 — Cap Screw (2 Used)
16 — Lack Nut
17 — Adjusting Screw-Shim
18 — Adjusting Screw
19 — Sactor Shasft
20 — Packing
21 ~ Cap Screw {4 Used)
22 — Gopar Box
23 — Oi] Seal
24 — Plug
25 ~ Pitman Arm
26 — Nut
27 — Drag-Rod

2766009

SME2760(1 18304 YM275 and 2760
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Steering

60-05-3

STEERING

See Chapter 80 for repair and adjustment of front steering
tinkage and front axle assembly.

REMOVAL

1.

2.

A

10.
11.

12.

Remove steering wheel cap (A) and lock nut {B).

install puller and remove steering wheel.

A — Puller
B — Panel Box

. Disconnect battery ground cable.

Remove access panel and remove wiring harpess from
connectors.

. Remove tachometer drive cable from tachometer.

Disconnect decompression linkage.
Disconnect throttle linkage from right-hahd side.
Disconnect fuel lines from tank.

Remove two screws at front of the panel box and four
screws/nuts at the rear bottom of the panel hox to panel box
bracket.

Remove pane! box as described on page 30-10-3.

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.

Remove panel box bracket.

SME2760(1)-8304 YMZ276 and 2760
Kinomaoto, Printed in Japan




60-05-4

Steering

DISASSEMBLY

1. Remove three side cover-to-gear case cap screws (B} and remove
lock nut from adjusting screw (D).

2. Turn adjusting screw counterciockwise to remove the side cover
{A).

Gear box {C) does not need to be removed from clutch
housing unless there is damage to the gear box casting or
its bushings.

3. If gear box is removed, remove four retaining cap screws and
lift from clutch housing.

A — Side Coyer

B — Cap Screws

C — Steering Gear Box
D — Adjusting Screw

4. Remove pitman arm retaining nut from sector shaft,
Remgove pitman arm using pitmman arm puller (A,

A — Pitman Arm Pulfer
B -~ Pitman Arm

B, If steering column (A} is to be removed, loosen cap screw (B}
and remove column from gear box (C).

A — Steering Column
B — Cap Screws
C — Gear Box

6. Remove adjusting screw {C) with shim (B).

7. Turn steering shaft so that sector shaft gear teeth can be alianed
with wider opening in gear box as shown,

8. Drive sector 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 — Sector Shaft
B — Adjusting Shim
C — Adjusting Screw

SME2760(1)-830¢ YM276 and 2760
Kinomoto, Printed in Japan ‘
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Steering

60-05-5

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.D. of bushing is 28.00 to 28.02 mm {1.125%9 to
1.1267 in.)

A — Bushing
B - Qil Seal

2. If seal is damaged or leaking, replace it. Coat seal with grease.
Seal should be flush with end of housing.

3. Inspect upper bearing race {B} on end of column {C). Replace
them and coat with grease if it was damaged cr deformed.

B -~ Upper Bearing Race
C - Steering Column

4. inspect bearing race in bottom of gear box. Install new race
tight in bottom of gear box.

SME2760( 1}-8304
Kinomoto, Printed in Japan
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60-05-6 Steering

INSPECTION AND REPAIR (Continued)

6. Inspect sector shaft {A). O.D. at bushing is 27.57 to 27.59 mm
(1.1248 10 1.1255 in.).

A — Sector Shaft

B — Side Cover
C — Packing
© — Lock Nut

E — Adjusting Screw
F — Adjusting $him

7. Inspect upper and lower bearings (D and E} for wear or damage.
Replace as required.

8. Wash steering shaft (B} and ball nut {C) in clean salvent.

9. Carefully turn the ball nut on the shaft, feeling for any rough-
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
{B and C) wilt have to be reptaced if damage is found.

A — Guide with Retainer
B — Steering Shaft

C - Ball Nut

D — Ugper Bearing

E — Lower Baaring

SME2750(1)-8304 YM276 and 2760
Kinomatao, Printed in Japan



Steering

60-05-7

ASSEMBLY

1. Grease bearings and worm gear shaft. Install bearing in bottom
of box.

2. Install steering shaft into box and tighten steering cap screw to
gear hox.

3. Install 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 (B).

5. Pry ball nut upward to check shaft bearing play. End piay
shouid 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
8 — Steering Shatft
C — Pry Bar

D — Lock Nut

6. Instail sector shaft (A) with middle tooth in center of ball nut.
This is the straight forward position of the assembly. Install
steering wheel.

7. Install adjusting cover by threading adjusting screw through
cover. Torque cover cap screws 1o 25 Nm (2.5 kgm) {20 ft-Ibs).
Instaili lock nut on screw.

A — Sector Shaft
B — Ball Nut

8. Install pitman arm, indexing arm to sector shaft. Torgue nut
to 196 Nm (20 kgm) (144 f1-1bs).

9. Fill steering gear box with Multi-Purpose grease. Capacity is
(.24 Liters {0.06 galons)

10. Reverse removal procedures for installing control console and
reconnect wires and fuei lines. Connect drag link to pitman
arm. Torque nut to 69 — 78 Nm {7 —8 kgm) {B1 — 58 ft-lbs}.

11. Install steering wheel.

Tighten nut to 25 to 30 Nm (2.5 to 3.0 kgm} {18 to 22 fi-lbs)
torque.

v Do not tighten steering wheel more than 30 Nm (3.0 kgm)
{22 ft-lbs).

SME2I50{1)-8304 YM276 and 276D
Kinomoto, Printed in Japan
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60-05-8 Steering

ADJUSTMENT
1. Measureing Steering Free Play

A — Steering Free Play: 25— 50 mm (0.984 to 1.969 in.)

2, Adjustment of steering play is rmade by adjusting backlash of
the gears. Turn the adjusting screw in the adjusting cover 10
obtain 26 — 40 mm (0.984 to 1.575 in.) of free play measured
at outer rim of steering wheel.

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 becomes hard to turn.

SME2760(1)-8304 YM276 and 2760
Kinamota, Printed in Japan



BRAKES

60-15-1
DIAGNOSING MALFUNCTIONS
Oil in Brake Housing
o Loosen 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 -
e Parking brake lever had been engaged while tractor
running,
» Riding brake for long fime
e« Brake shoes slip on drum for leaked oil
Scored Brake Drum
e Abrasive foreign material in housing
« Braken brake return spring
e Excessively worn shoes
Water or Mad in Brake Housing
e Broken brake housing cover packing
« Loosen Brake cover retainging screws
« Damaged operating Cam shaft O-ring
» Broken or removed vent tube extension hose
Brake can not be adjusted
+ Worn out shoes
¢ Rusty brake operating rod
SME2760{1)-8304 YM276 and 2760
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60-15-2 Brakes

BRAKE SYSTEM

1 — Brake Poedal {R)

2 — Connector

3 — Brake Podal (L)

4 - Parking Brake Lever

5 — Park Spring

6 — Padal Shafe

7 —« Key

8 — Spacer

8 — Washer
10 — “E” Type Snap Ring
11 — Grease Fitting
12 — Return Spring (2 Usead)
13 — Braka Rod {2 Usad)
14 ~ Cam Lever
15 — Brake Cover
16 — Packing
17 — Return Spring (2 Used)
18 — Brake Shos {4 Used)
19 — Brake Drum

2766010
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Brakes 60-15-3

BRAKE PEDAL ASSEMBLY
-~ REMOVAL AND DISASSEMBLY

1. Remove pedal return spring from arm at each end of pedal
shaft.

2. Remove cotter pin and headed pin from yoke and arm at each
end of pedal shaft.

3. Disconnect clutch pedal linkage from clutch pedat (See Section
50).

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,

FamaN
REPAIR AND INSTALLATION
1. Inspect pedal shaft (C) for wear or damage and replace as
necessary. 0.D. at 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 1.D. is 25.05 — 25.07 mm
{0.986 10 0.987 in.}. ©
4. Install bushing with grease.
5. Coat shaft {C) with grease and install through iefthand side
of clutch housing.
A — Bushings {4 used)
B — Clutch Pedal
C — Padal Shaft
D ~ Key
E — Brake Pedaf (L}
F — Brake Pedal {R)
G — Spacer
H — Washer
} —“E” Ring
o
2766011
SME2760(1)-8304 YM2Z76 and 2760

Kinomotao, Printed in Japan



60-154

Brakes

2763610

276365

REPAIR AND INSTALLATION
{Continued)

6. Inspect brake pedals {A). Peda} L.D. is 25.065 — 25.117 mm
{0.9868 to 0.9888 in.).

A -~ Braks Pedals
B — Return Springs

7. Insepct brake pedais {A). Pedal 1.D. is 256.065 to 25.117 mm
{09868 10 0.9888 in.}). Replace parts if the clearance between
shaft and pedal exceeds 0.04 in. {imm).

BRAKE PEDAIL SPECIFICATHONS

Brakapedal 10, ... .. .....,.... 25.065 10 25.917 mm
(0.9868 to 0.9888 in.)
PedalShaftO.D. . .. ........... 24.95 to 25.00 mm
{0.982 to 0,984 in.)
Pedel and Shaft Clesrance Limit.... . . 1mm {0.04 in.)

8. Check return spring (B} for proper tension. Replace if the
loaded dimension exceeds 230 mm at 185 N (9.055 in. at
40.75 ibs.).

9. Insert pedal shaft {A) through clutch pedal (C} into clutch
housing.

A -~ Pedal Shaft
8 — Clutch Housing
C -~ Clutch Pedal

10. Install spacer Qvasher against clutch housing and key on
the shaft, and install left brake pedal {A) and right brake pedal
{B).

11. Install shaft reraining snap ring {A) 1o the end of shaft.

A — Left Brake Pedal
- B — Right Braka Pedal

SMEZ2760(1]-8304 YM276 and 276D
Kinomaoto, Printed ip Japan



Brakes

60-15-5

13.
14,

Measure side play with feeler gauge. Install as many spacers as
required to provide less than 0.04 in {1 mm).

Connect brake rods, clutch pedal rod and returm springs.

Install parking brake. Tighten retaining screw to 19 to 50 Nm
{5 kgmy) {40 ft-lbs).

A — “E" Type Snap Ring
B — Pedal Shaft
C — Fealer Gauge

ADJUSTMENT

1.

Laosen {ock 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 256 mm (0.984 in._) free travel.

A — Tumbuckle
B — Lock Nuts
C — Brake Rod

4, Depress brake pedals and engage parking brake. Check opera-

tion of lever for proper engagement and disengagement.

SME2760(1)-8304 YM276 and 2750
Kinomote, Printed in Japan




60-15-6 Brakes

BRAKE HOUSING

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 (A},

A — Cap Screw

B - Brake Cover

C — Cam Lever

D — Brake Rod Yoke

3. Remove brake cover assembly with shoes.

DISASSEMBLY
1. Remove reutrn springs (B} and remove shoes {E).

2. Remove operating lever with shaft (D).

A — Anchor Pin

B — Shoe Reutrn Springs

C —~ Cover

D — Operating Lever with
Cam Shaft

E — Brake Shoes

3. Flatten lock plate {A) for cap screw {B) for brake drum (C).

A~ Lock Plats
B — Cap Scrow
C — Braka Drum

SMEZ760(1]-8304 YM276 and 276D
Kinomotao, Printed in Japan
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Brakes

60-15-7

4. Remove cap screw {B) and brake drum (A).

SME2760(1)-8304
Kinomoto, Printed in Japan
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60-15-8

Brakes

2761406

2¥B13N

, 5

1802815

BRAKE HOUSING (Continued)

INSPECTION AND REPAIR

1. Disassemble brake cover for inspection.

A — 0-Ring
B — Operating Cam Laver
C — Caver

D — Anchor Pin

E — Brake Shoes
F — Braks Shoss
Raturn Spring

2. Inspect operating cam lever (B). Cam shaft 17.95 — 18.00 mm
{0.707 10 0.709 in.)

Thickness at flat end of shaft is 7.8 — 8.1 mm {0.311 061 0.319
in.}

3. Inspect anchor pin {D) with cover {(C}. ©O.D. at end of pin is
1796 —18.00 mm (0.7071 to 0.7087 in.). Thickness at flat
end of pinis 7.9 — 8.1 mm {0.311 t0 0.319 in.).

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.}

8. Inspect brake linkage for wear or damage.

6. Inspect 1.D. of brake drum for wear or damage. 1.D. of drum
should be 140.0 to 140.1 mm {5.512 to 5.516 in.). Replace if
1.D. exceeds 142 mm {559 in.).

7. Inspect brake linings for wear or damage. The lining thickness
of new part is 4.75 mm (0.187 in.). Replace if lining thickness
is less than 3 mm (0.188 in.).

SME2760(1)-8304 YM276 and 276D
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Brakes

60-15-8

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.
8. Install anchor pin (A).
A — Anchor Pin F — O-Ring
B — Shoe Reutrn Spring G — Wahser
C —Cover H ~ Spring Wahser
0 ~ Operating Arm I —Nut
with Cam Pin

E — Brake Shoes

v The levers are not same parts for left and right side brakes.

6.

10.

Install Brake shoes (E) and return springs {B).

. Put tractor in gear and engage differential lock. Install brake

drum on shaft. Torque retaining nut to 25 Nm (25 kgm)
{20 ft-lbs).

. Install new gasket without sealant and install cover on rear axle

housing.

. Engage brake while torquing cover cap screws. Torque to

25 Nm (2.5 kgm) (20 ft-Ibs).

Connect brake rod to operating arm and adjust pedal free play
as instructed on page. 60-15-10.

SME2760(1)-8304 YM27Y6 and 276D
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60-15-10 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.

/ 3. Maximum free travel is 35 mm {1 — 3/8 in.}. Adjust so pedals
are matched 1o 25 mm {1 in.} free travel.

BRAKE SHAFT SEALS

If oil contamination is present in the brake housing or in the shoes,
pinion shaft {Brake shaft) seals must be replaced.

REMOVAL

1. Drain Transmission-Hydraulic Qil.

2. Remove oil seal (A) using a chisel (C).

A — Oil Seal
B — Seal Collar
C — Chisel

3. Inspect seal collar sealing surface for wear. Replace as required.

4. Install new oil seal by using tube driver,

£

i

|

SME2760(1]-8304 YM276 and 2760
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SPECIFICATIONS AND SPECIAL TOOLS

70-00-1
SPECIFICATIONS
" \iscellaneous Hydraulic Repair
ITEM NEW PARTS SPECIFICATIONS WEAR LIMIT
Transmission Oil Filter (Suction Screen) .. ... .. 150 Mesh
Hydraulic Oil Filter (Cartridge Type} . ... ... .. 35u
Hydraulic Qutlet Block
Inlet/QutletPlug . .......... ... ...... 3/4 — 16 UNF — 2B with O-ring
BypassShutoffPlug ................. 1/4 — 1B NPTF
Return Qil Plug on Transmission Case . .. ...... 3/4 — 16 UNF — 2B with O-ring
CAP SCREWS TORQUE SPECIFICATIONS
Transmission Oil FilterCover .. .. .......... 12 Nm {1.2 kam) (8.7 ft-lbs)
Hydraulic Qil Filter Housing-to-Bracket ... .. .. 25 Nm (2.5 kam) {18.1 ft-Ibs}
Hydraulic Inlet, Qutlet and Return Port
PlUgs ... e e 32 Nm (3 kgm) {21.7 ft-ibs)
Hydraulic Hollow Pivg . . . .. ... ... ... ... 78 Nm {8 kgm} (57.9 ft-Ibs)
Hydraulic Pump and Drive Unit
ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Pump Drive Shatt O.D.atGear .. ........... 24 99 — 2500 mm
{0.9839 — 0.9842 in.}
Pump Drive Gear1.D. .. ..., . ............ 24 965 — 24 575 mm
{09829 — 09832 in.)
Pump Drive Gear and Shaft Interference . . . .. .. 0.015 — 0.035mm
{Tightness} {0.00059 — 0.00137 in.}
Pump Drive GearBacklash . ... ............ 005 —0.13mm ..o vttt e 0.25 mm
(0002 - 0.005in.) {0.01in.)
CAP SCREWS TORQUE SPECIFICATIONS
Pump-to Mounting Flange Nut ... .......... 26 Nm (2.7 kgm) (19.5 ft-lbs)
Qil lines-to-Hydraulic Pump Cap Screw . ... .... 10 Nm {1 kgm) {7.3 ft-lbs})
Front Cover-to-Hydraulic Pump Housing. . . .. ..... ... {2 kgm) (15 ft-1bs)
SME2760(1)-8304 YM276 and 2760
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70-00-2

Specifications and Special Tools

Hydraulic Lift and Implement Hitches

SPRING

Main Relief Vailve

Slow Returmn Valve

Safety Valve

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

Draft Control Spring

1.1 -

inner fonly before YM276 — 20586 )
only before YM276D — 41399

ITEM NEW PARTS SPECIFICATIONS WEAR LIMIT
LiftingShaft Sleeve O.D. ... ... ... ... ..... 54 97 — 54 99 mm
(2.164 — 2.165 in.)
Lifting Shaft Bushing 1.D. (installed) ......... 55,07 — 55.14 mm
(2.168 — 2.171 in.)
Clearance between Sleeve and Bushing . . ... ... 0080 0,169 mm ..... .. 0. 04 mm .
(0.003 —0.007 in.) (0.016 in.)
Lifting Shaft Bushing Installation 80 -—-85mm
(0772 + TR {0.31 —0.33in.)
Hydraulic Piston 0D, . ... .. . o . 7994 — 79.97 mm
{3.147 - 3.148 in.)
Hydraulic Cylinder 1.LD. . ... ... ........... 80.000 — 80.046 mm
{3.150 — 3.151 in,)
Clearance between Piston and Cylinder . . ... ... 003 =0106mm ... ... ... .. .. iiiuuun-- 0.3 mm
(0.0011 — 0.0041 in.) {0.012in.}
Piston Stroke . . . .. oo vt i i i e e 89.7 mm (3.531in.}
LiftArmFreePlay ... ... ... e, 7-10mm (0.3 —-04in.)
Position Control Lever Shaft
ShafiOD. .. ... i e 11.957 — 12.000 mm
(04707 — 04724 in. )
PinEndO.D. . .... ... 7.942 — 8.000 mm
{0.3126 — 0.2180 in.)
SME2760(2)-8705 YM275 and 2760

. 87.0mm (3.425in.)

FREE LENGTH

50.7 mm (1.996 in.)

19.0 mm (0.748 in.)

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

44.0 mm {1.732 in.)

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

97.5mm {3.839 in.}

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

WORKING LOAD

42 mm at 324 N
(1.654 in. at 73.0 Ibs)

9mmat 10N
{0.354 in. at 2.25 Ibs)

35.1 mm at 250 |bs
{1.382 in. at 56.3 Ibs)

82.5 mm at 3.70 kN
{3.248 in. at 832 ibs)
74.5 mm gt 1.11 kN
{2.933 in. at 249 |bs)

Kinomoto, Printed in Japan



Specifications and Special Tools 70003
ITEM NEW PARTS SPECIFICATIONS WEAR LIMIT
Draft Control Lever Shaft
Shaft O.D. . ... . e e 11.957 — 12.000 mm
) {0.4707 — 0.4724 in.)
PinEndQ.D. ... ... . . i 7.942 — 8.000 mm
{0.3126 — 0.3150 in.)
Side Cover LeverShaftBore . . ... .......... 12.016 — 12,043 mm
(0.4730 — 04741 in.)
Clearance Between Control Lever
andSideCover . . .................... 00T —004mm .. .00 ie e i 0.4 mm
{0.0004 —0.0016 in.) (0016 in.)
Slot Widthof Control Bar . . . ... .......... 8.05 —8.10 mm
0.317 —0.319in.)
PinBoreofControlBar .. ................ 8.03 —8.10 mm
{0.316 — 0319 in.}
Upper Link Hinge PivotPin O.D. .. ......... 21.967 — 22.000 mm
(0.8648 — 0.8661 in.}
Upper Link Hinge Pivot Pin Bore 1.LD. ........ 22.000 — 22.100 mm
{0.866 — 0.870in.}
Draft Contro! Spring Mounting
Length .. ... ... ... i, 925 mm (3.64 in.)
Stopper Clearanceto Upper Link . . .. .. ... ... 5.6 mm (0.22in.}
Position Control Feed Back Rod
Length . ... . it i e, 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 ... ... ...... 1345 mm (5.3 in.)
CAP SCREWS TORQUE SPECIFICATIONS
Control Valveto Side Case . . . ... .......... 34 Nm (3.5 kgm} (25 ft-lbs}
Hydraulic Lift Assembly
to Transmission Case . . . .. ... v vu--n 60 Nm (6.0 kgm) (43 ft-lbs}
Lift Arm to LiftingShaft . . .. ...... ... ... 98 Nm {10.0 kgm) (72 ft-lbs}
Upper Link Hinge to
Hydraulic Cylinder . ... ............... 100 Nm (10 kgm) {72 ft-|bs)
Lower Link Bracket to
Rear AxieHousing . ............c0.... 60 Nm (6.0 kgm} (43 ft-Ibs}
Drawbar Bracket to ’
TransmissionCase . . . .. .. ..... ... .... 98 Nm ({10.0 kgm) (72 ftibs} with Lock-tite.
Lift armPinto Lift Arm Nut . . ... ......_ .. 210 Nm {21 kgm) (152 ft-1bs}
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-Ibs}
SME2760(1)-8304 YM276 and 276D
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70-00-4 Specifications and Special Tools

SPECIAL TOOLS

Safety Valve Removal and Installation Tool
(TOL-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,

13654225

Ratchet Box (M6) (TOL-93010000)

Removing and installing hydraulic lines retaining cap screws.

1864234

SME2760(1)-8304 YM276 and 2760
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MISCELLANEOUS HYDRAULIC COMPONENTS 70051

TRANSMISSION OIL FILTER

1. Remove filter cover (A) from the left side of transmission case.
2. Remove filter screen.

3. Clean filter screen in solvent and carefully dry with compressed
air.

4. Be sure the housing is free of contaminants or debris and
install filter screen.

5. Lightly coat Q-ring (Not iHustrated) on cover (A} with grease
before installing filter cover. Replace O-ring as necessary.

6. Tighten cover-to-transmission case cap screws to 12 Nm (1.2
kgm} (8.7 ft-lbs).

A — Filter Cover
B — Cap Screws

HYDRAULIC OiL FILTER
(CARTRIDGE TYPE)

1. Rernove hydraulic oil filter (A).
2. Clean filter mounting pad.

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

4. Screw filter element down by hand until seal just touches
mounting pad. Then tighten an additional 3/4 to 1-1/4 turns.
Do not overtighten.

5. Start engine and check for leakage.

A — Filter

SME2760(1) 8304 YM276 and 276D
Kinamoto, Printed in Japar



70-05-2 Miscellaneous Hydraulic Components

HYDRAULIC OIL LINES

27668013

A — Pump
B — Pump Inlet Line
C — Rubber Hose
D — Fitter Bracket
E -~ Filtar Housing
F — Hydraulic Oil Filter
G —Pragsure Line
M -- Filtar Inlet Pipa Head &ﬁ
| — Rubber Hose @
J — Filtar Inlet Line
K — Rubber Insulator
L — Spacer
M - Holiow Plug
N — Filter Screen
- 0 —0-nng
Rw— Fittar Cover
'@+ Cap Screws
R — Plug {For Oil Heatar)

SMEZ2750(1)-8304
Kinomoto, Printed in Japan YM276 and 276D




Miscellaneous Hydraulic Components ‘ 70-05-3

HYDRAULIC OUTLET

The hydraulic outlet and inlet are on the hydraulic eylinder head.
Thread is 3/4—16 UNF — 2B with O-ring.

These provide hydraulic il flow to the auxiliary vaives of hydrau-
lic powered implements.

A — Cylinder Head

B — Plug for Outlset

C — Plug for Inlet

D — High Pressure Line
{From Pump)

CONNECTING LINES TO OUTLET BLOCK

1. Rernove plug {D) and install 1/4 — 18 NPTF headless plug (F)
into bottom of bore.

2. Connect hydraulic line, to be connected to “IN or P” of aux-
iliary valve, to upper plug {D) as ilustrated.

3. Remove plug (E} and connect hydraulic line, to be connected
1o “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 fittings are securely
tightened before starting engine. @ C @

Oil Flow Without Auxiliary Connections (Fig. 2267002)

x Iy
A — To Control Valve ﬁ’

8 — From Pump ) ||

C — O-ring I b -
D — Plug Outiat

E — Plug inlat

2267002

Oil Flow With Auxiliary Connections (Fig. 2267003)

A — To Control Valve

B — From Pump

C — O-ring

F — %—18 NPTF Hoadlass Plug
G - To Auxiliary Valve

H — From Auxiliary Valve

2267003

SME2750(1)-8304 YM276 and 276D
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70054 Misceflaneous Hydraulic Components

HYDRAULIC OUTLET
(Continued)
CONNECTING LINES TO OUTLET BLOCK

{Continued}

To cylinder

'ﬁ_\ 8 88 Hydraulic Connections for Auxiliary Valve
OR

—
Q] PBY

AUXILIARY
VALVE

Volume of oil required to extend cylinder of implement
must not lower transmission-hydraulic 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.

YM276 and 276D
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HYDRAULIC PUMP 70101

REMOVAL

1. Remave cap screws from both intet and outlet lines (A and B}
at 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 Line {Large O.D.)
B — Qutlat Line {Small 0.D.)
C — Retaining Nuts

D — Hydraulic Pump

INSPECTION AND REPAIR

1. Inspect pump drive shaft (F) for wear or damage. Replace
as necessary.

2. Inspect tightness of drive gear (E) on shaft {F). Inspect drive
gear 1.D. when replacing drive shaft. Replace shaft too if
interference between shaft and gear is not 0.015 — 0.035 mm
(0.00058 to 0.00137 in.).

3. Measure pump drive gear {E) backlash. Backlash should be
0.05 — 0.13 mm (0.002 to 0.005 in.). Replace faulty parts as
necessary.

4. Inspect bearings {1} for wear or damage. Replace as necessary.

5. Inspect snap rings (B and C} and spacer (D). Replace as neces-
sary.

A — Hydraulic Pump F — Shaft 2766015
B — Snap Ring G — Packing (2 used)

C - Snap Ring H — Pump Mounting Flangs

D — Spacer | — Bearing {2 used)

€ — Drive Gear

v If worn or damaged, the hydraulic pump must be replaced
as a unit; it is not a serviceabie item.

Disassemble pump in orderly fashion so that pump parts can
be reinstalled in the same location as removed.

6. inspect pump shaft seal and pump cover for oil leakage.
Replace if leakage is detected.

7. Disassemble pump to replace O-ring or shaft seal in housing
as follows.:

a} Remove cap screws (J} and carefully remove front cover (A)
and rear cover {l).

b} Disassemble as shown,

c) Inspect back-up rings (C), seals (D) and O-rings (B) for
damage. Replace as necessary.

SME2760(1)-8304 YM276 and 2760
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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
Ol

) Instail a new oil seal in front cover if old one was removed.

¢) After greasing lightly, install inner bronze housings, back-up
rings and O-rings.

d) Install pump gears {F) in the same location and direction
as removed.

e} Grease lightly and install O-rings to covers.

f] Install covers.

g) Tighten bolts to 20 Nm (2 kgm) (15 fr-lbs).

A — Front Cover F — Pump Gears
B — O-rings G — Woodruff Keys
€ — Back-up Rings H — Pump Housing
D — Seals | — Rear Cover
E — Bushings J — Cap Screws

ASSEMBLY AND INSTALLATION

1. install one bearing {1) in pump mounting fiange {H). Install
snap ring (C) and other bearing {1} with spacer (D).

2. Install pump drive gear (E) with shaft (F) through bearings {I).
install snap ring {B) on the end of shaft (F).

3. Install new gaskets (G)] between cylinder block and pump
mounting flange and between flange and pump housing.

4. Apply grease to pump drive unit bearings (l). Install the
unit and pump assembly on stud bolts,

5. Temporarily tighten pump retaining nuts.

) f
\ m / 6. Rotate engine crankshaft pulley to align the centers of pump
2766015 <~

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
N (1 kgm) (7.3 ft-lbs).

W Pay attention to length of screws connecting hydraulic
fines. 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,

SME2760(1)-8304 YM276 and 276D
Kinamoto, Printed in Japan



HYDRAULIC LIFT AND IMPLEMENT HITCHES 70-15-3

GENERAL

CAUTION: Before attempting to remove or disassemble
any hydraulic components, tum engine off, lower lift arm,
and cycie all hydraulic controls to relieve any residual
hydraulic otl pressure.

The hydraulic lift assembiy 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. N
- d
A — Hydraulic Cylinder Cass
B ~ C.ylmder Head i 2761727)
C — Side Case &

The each hydraulic system part is to be disassembled with the
following component removals.

1. Cyiinder head removal
for & Main Relief Valve
® Safety Valve
® Stop Valve

2. Side Case removal

for ¢ Main Spool
Load Check Valve
Flow Control Valve
Mechanical Check Valve
Unload Vaive
Control Lever Linkage

2412928

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

SME2750(1)-8304 YM276 and 2760
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[ATLR S 074

Hydraulic Lift and Impiement Hitches

REMOVAL
Hydraulic Lift Assembly

Remove hydraulic lift assembly as described on page 10-20-19.

Cvlinder Head

Remave the 4 cap screws.

Side Case

1. Disconnect control lever linkage.

2. Remove the 4 nuts and 5 cap screws.

Hydraulic lift assembiy removal is not necessary to remove
side case for inspection of control valve and contro! lever

linkage.
A — Contro! Levar Linkaga
B — Cap Screws (5)
C — Nuts {4}
SME2760(1)-8304

YM276 and 276D
Kinpmato, Printed in Japan



Hydraulic Lift and implement Hitches 70-15-3

INSTALLATION

Cylinder Head

1. Be sure all O-rings are in good condition.
2. Tighten bolts 1o 147 Nm (15 kgm) {108 ft-Ibs).

3. Connect hydraulic lines.

4. Tighten hydraulic hollow plug to 78 Nm (8 kgm) (57.9 ft-Ibs).

2260502
Control valve Assembly
1. Be sure all O-rings are in good condition.
2. Tighten bolts to 34 Nm {3.6 kgm) {25 ft-ibs).

2413001

Hydraulic Lift Assembly
1. Replace gasket.

2. Tighten bolts and nuts to 60 Nm {6.0 kam) {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-|bs).

SMEZ2760(1)-8304 YM276 and 2760
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70-154 ’ Hydraulic Lift and Implement Hitches

MAIN RELIEF VALVE

A v Coat all mating parts and gaskets with Transmission — Hydraulic
Oil prior to assembly and installation.

REMOVAL

1. Remove piug {A).
2. Remove shim (C} and spring (D).

3. Remove screw (E) with Special Tool TOL-9302000. (see

_— p. 70-060-4)
2412836
4. Carefully extract vaive seat {G), and valve body (F), with

hook on Special Tool,

A — Plug F — Valve Body
B — Packing G — Valve Seat
€ — Shim H — Lock Scraw
D - Spring I — O-ring
£ — Screw

INSPECTION

1. Examine valve seat (G) and vaive body {F} for darmage, burr
and contaminants.

2. Free length of spring {D) should be 50.7 mm (1.996 in.} and
should compress 1o 42 mm at 324 N {1.654 in. at 73.0 Ibs).

There are five shim {C) thicknesses available:
0.1 mm (0.0039 in.)
0.2 mm {D.007% in.)
0.3 mm (0.0118 in.)
0.5mm (0.0198 in.)
1.0 mm (0.0393 in.)

Replace spring or shim as necessary.

3. Replace O-ring (1) as necessary.

INSTALLATION

1. Carefully install valve body (F) with its valve seat {G).

. Tighten screw (E}.

2
3. install spring (D) and shim {C}.
4

. Before installing plug (A}, check that packing (B) is free from
damage and positioned correctiy.

5. Tighten piug {Al.

SMEZ760(T) 8304 YM276 and 276D
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Hydraulic Lift and Implement Hitches

70-15-5

SLOW RETURN & STOP VALVE

7 REMOVAL

1.

Remove hydraulic cylinder head. See page 70-15-2.

. Remove spring pin {B) and knob {A).
. Pull out cap {C) and remove spring pin {G}.
. Turn stop bolt (D) anti-clockwise to remove,

. Disassemble stop valve {H}, return spring (J), stop bolt holder

{K}.

A — Knob G — Spring Pin

B — Spring Pin H — Stop Valve

C —Cap I — O-ring

D — Stop Boht J — Return Spring

E — O-ring K — Stop Boit Holder
F — Back-up Ring L — Spring Pin

INSPECTION

1.
2
3.

Inspect vaive {H) for damage and burr.
Inspect stop bolt {D) for scoring or damage.

Stop bett 0.D, at center is 12.40 to 12.42 mm (0.488 10 0.489
in.).

Cap (C) 1.D. where stop bolt maves is 12,5 to 12.52 mm
{0.492 to 0.493 in.).

. Inspect O-Rings {E and 1) for damage. Replace as necessary.

. Free length of return spring {J} is 19 mm {0.748 in.).

It should compress to 9 mm at 10.0 N (0.354 in. at 2.25 Ibs).

. Inspect back-up ring {F) for damage. Replace as necessary.

SME2760(1)-8304 YM276 and 2760
Kinamota, Printed in Japan
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70-156 Hydraulic Lift and Implement Hitches

SLOW RETURN & STOP VALVE
(Continued)

INSTALLATION

1. Assemble valve before installing.

A — Knob G — Spring Pin

B - Spring Pin H — Stop Valve

C — Cap f —O-ring

D — Stop Boit J — Return Spring

E — O-ring K — Stop Bolt Holder
F — Back Up Ring L — Spring Pin

2267005

2. Apply multipurpose grease to valve assembly,
3. Install vaive 1o hydrauiic eylinder head.

4. Install spring pin {G), cap (C) and knob {A}.

SMEZ2760(1)-8304 YM276 and 276D
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Hydraulic Lift and Implement Hitches 70-15-7

SAFETY VALVE

REMOVAL

1. Remove plug (A) and remove shim {C) and spring (D).

2. Remove screw (E) using special tool *TOL-8302000" described
on page 70-00-4.

3. Remove valve holder (F) and steel ball {G).
4. Puil out valve seat with *TOL-9302000".

5. Remove O-ring (1) from bottom of bore.

A — Plug
B — Packing
C — Shim
D — Spring
E — Scrow
F — Valve Holder 7
G — Stesl Ball .
H — Valva Seat @ G @@ ©
I — O-Ring k 1 1 l _ 1
2260622
INSPECTION @
1. Inspect valve seat {H} and steel ball (G] for damage and burrs. @.N_q 7
2. Free length of spring {D) is 44 mm {1.732in). it should comp-
ress to {35.14 mm at 249.6 N) (1.383 in. at 56.15 Ibs).
3. Shims: W
0.2 mm (0.0078 iﬂ.l‘ AR :
0.5 mm {0.0197 in.)
4. Replace spring or shim as necessary. ®\ 4 X y
i 1
5. Inspect O-Ring for damage. Replace as necessary. \~ \
P RIH
INSTALLATION / '
1. Carefully install O-ring using **TOL-9302000"", ® T

. Install valve seat, steel ball and valve holder.

2
3. Tighten screw {E} with “TQOL-9302000".
4

. Insta!l spring and shim.

5. Tighten plug. Be sure packing is free from damage and posi-
tioned correctly.

o
@ :n—-—"
&)

2267
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70-16-8 Hydraulic Lift and impiement Hitches

CONTROL VALVE

GENERAL

The control valve is in the side case to protect it from dirt and rust.

REMOVAL (General)

1. Remove the three recessed hex socket boits.

INSPECTION (General)

1. inspect Oring for damage.

2. Check for excessive wear on position control bar, draft control
bar and pin at their connecting points.

A — Control Valve Assembly
B - O-Rings (3}

C — Position Controt Bar

D — Draft Control Bar

2412933
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Hydraulic Lift and Impiement Hitches

70-16-9

12
11
10

27 éx,

16

1806001

CONTROL VALVE

OUTER PARTS
1. Valve Body
2. O-rings
3. Hex. Socket Screws
4. Hex.Socket Bolts

MAIN SPOOL
5. Main Spoo!
6. Main Spool Pin
7. Spring
8. Spool Stoppar
9. Retaining Clip
10. Connecting Plate
11. Lock Plate
12. Lack Bolt

UNLOAD VALVE
13. Poppet
14. Spring
15. O-ring
16. Plug

FLOW CONTROL VALVE
17. Spool
18. Spring
19, O-ring
20. Plug

MECHANICAL CHECK VALVE

21. Poppat

22, O-ring

23. Back-up Ring

24, Spring

25, Holdar

26. Push Bar

27. Push BarNut

LOAD CHECK VALVE
28. Poppet

29, Spring

30. O-ring

31, Plug

SME2760(1)-8304
Kinomoto, Printed in Japan
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70-15-10 Hydrautic Lift and implement Hitches

MAIN SPOOL

For location of main spool, see photo.

A — Main Spocl
B — Valve Body
C — Main Spool Pin

1802114
REMOVAL AND INSPECTION
1. Flatten lock plate {B) and remave bolt {C).
A — Connecting Plate
B — Lock Plate
C — Lock Bolt
D — Push Bar Nut
Do not loosen or remove push bar nut. (If loosened, see
70-15-16).
. . Do not attempt to remove main spool pin for any reason.
B0z116 _ . a Removal will damage main spool.

2. Carefully remove main spool.
3. Inspect spring for misalignment, wear and damage.

4. Check spring length:
- Freelength . . .. .. . . .o v one 40 mm (1.575in.)
Working Load . . .. . . . . .o e - 26.5 mm at 83.3 N 8.5 kg}
{1.043 in, at 18.7 Ibs}

5. Inspect spool for damage and burr.
6. Check oil clearance between spool and case.
[trmust be 0.008 to 0.015 mm {0.0003 to 0.0006 in.}
—] : NST
\_j' - 1 - INSTALLATION
— [—J 1. Insert assembled spool into valve body.
2. Tighten set screw.
TorqUE . . v vcvvvewrou-s.- &Nm{0.8kgm) (6 fibs)
2267012
SWIE2750(1)-8304 YM276 and 276D
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Hydraulic Lift and Iimplement Hitches

70-15-11

LOAD CHECK VALVE

For focation of ioad check vaive, see photo.

REMOVAL AND INSPECTION

1. Unscrew plug. Remove spring and poppet.

2. Inspect spring for misalignment, wear and damage. Check
spring length.

FreeLemgth . . . . .. .. v v vn v o - 25.5 mm {1.004 in.)

Working Load . . . ... ........... 17.5 mm at 29.3 N {3.0 kg)
{0.689 in. a1 6.6 Ibs)

3. Inspect poppet for damage and burr.
4, Check oil clearance between poppet and case.
Oil Clearance . . . . ... .. 0.016 1o 0.045 mrn (0.0006 to 00017 in.)
5. Inspect O-ringon plug. Replace as necessary.
1. Flug
2. O-ring

3. Spring
4. Poppet

INSTALLATION
1. Install peppet, spring and plug with O-ring.
2. Tighten plug.

TOrQUE .+« vt s e et e 30 Nm (3.0 kgm) {22 ft-ibs)

SMEZ760(1)-8304 Y'M276 arsd 2760
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70-15-14 Hydraulic Lift and implement Hitches

UNLOAD VALVE

For location of unload valve, see photo.

18023 1%

REMOVAL AND INSPECTION

1. Remove plug from valve body.

2. Carefuily pull out spring and poppet.

3. inspect O-ring on plug.

4, Inspect and measure spring.
Freelength . ., . ... .. ............. 40 mm [1.575in.)
WorkingLoad . . . ... ... ........... 39 mmat4.9 N

{1.378 in. at 1.1 Ibs}

1802205
5. Inspect poppet for damage and burr.

6. Check oil clearance between case and poppet.

QilClearance . . .. .. .. ..., 0.016 10 0.045 mm
{0.0006 to 00018 in.}
1. Plug
2. O-ring
3. Spring
4_ Poppet

INSTALLATION
2267016

1. Install poppet, spring, plug and QO-ring.

2, Tighten plug.
Torque . .. vveeen i i 30 Nm {3.0 kgm} {22 ft-1bs)

SMEZ2760(1)-8304 YM276 and 2760
Kinornoto, Printed in Japan




Hydraulic Lift and Implement Hitches

70-15-15

CONTROL VALVE

REPLACEMENT OF SPOOL & POPPET

While other parts are available as replacements (see Parts Catalog),
spools and poppets are not interchangeable. If there is damage,
burrs, or excessive oil clearance, replace the control valve assembly
as a unit.

1. Main Spool

2. Poppet {Load Check Valve}

3. Spooa! (Flow Control Valve)

4. Poppat {Mechanical Check Valve)
5. Poppet {Unload Valve}

DAMAGE
|:\'> REPLACE WHOLE CONTROL VALVE
BURRS

SME2760(1)-B304 YM276 and 276D
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70-15-16

Hydraulic Lift and implement Hitches

180213¢
r
®->
1807029
1802127

PUSH BAR ADJUSTMENT
PUSH BAR

As stated in Main Spool—Removal and inspection the PUSH
BAR should be neither loosened nor rermoved from connecting
plate.

However if 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 {0.527 in.) from connect-
ing plate (B}.

—2. 1Install the preadjusted push har in control valve
body. (See page 70-15-10)

A — Push Bar Length

B — Connecting Plate
C ~ Push Bar

STEP B —1. Attach control valve to hydraulic case with three
hex. socket bolts.

—2. Attach assembled hydraulic case to transmission
case with eight cap screws,

—3. Connect hydraulic lines

STEP C —1i. Startengine and set engine speed at 1500 rpm.
—2. Move controf lever rearward to the raise position.

If attached implement up and down, decrease
push bar length {A) slightly.

—3. Move contral lever forward to lower position.

if lowering speed is too slow, increase push bar
length (A) slightly.

SME2760(1)-8304 YM276 snd 276D
Kinpmote, Printed in Japan




Hydraulic Lift and Implement Hitches

70-15-17

HYDRAULIC PISTON

REMOVAL

1. Remove hydraulic lift assembly (10-20-10/11), 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.

PistonC.D. . ... .. 79.94 10 79.97 mm {3.147 10 3.148 in.}
Cylinder 1.D. ... .. 80.000 to 80.046 mm (3.150 to 3.151 in.}

Replace piston or cylinder if clearance between thern exceeds
0.3 mm {0.012 in.}

2. Check O-ring {A} and back-up ring {B) on piston for damage.
Replace as necessary.

3. When installing O-ring and back-up ring, insure that Q-ring is
closer to piston head and back-up ring is closer to piston skirt.

A — O-ring
B — Back-up Ring
C — Piston

D — Piston 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 — Back-up Ring
€ —Pistan

D — Piston Head

SME27650(1)-8304 YM276 and 2760
Kinomoto, Printed in Japan

1864010

® ®




70-15-18

Hydraulic Lift and Implement Hitches

2267007

LIFTING CRANK AND SHAFT

REMOVAL

q M AW N

. Lower the lift arm to shift the piston forward in the cylinder.
. Disconnect control lever tinkage.

. Remove lift arms from lifting shaft.

. Remove upper link hinge {70-15-27).

. Remove lifting shaft and then lift crank with piston rod.

. Remove splined sleeves.

A — Piston Rod
B — Lift Crank
C — Lifting Shaft

INSPECTION AND REPAIR

. Check bushings for excessive wear or damge. 1.D. should be

55,07 to 85.14 mm (2.168 10 2.171 in.}.

. Check splined sleeve for excessive wear or damage. 0.D. should

be 54.97 to 54.99 mm (2.164 to 2.165 in.).

The clearance between the bushing and the splined sieeve should
be between 0.080 and 0.169 mm (0.003 10 0.007 in.).

If it exceed 0.4 mm (0.016 in.}, replace the splined sleeve, the
bushing, or both.

. 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 B.0 and 8.5 mm
{0.31 10 0.33 in.).

4. Inspect-QO-rings for damage. Replace as necessary.
A —80-85mm(0.31 —0.33in.)
B — Bushing
C — Hydraulic Cylinder Case
D — Q-rings
SME2760(11-8304 M278 and 276D
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Hydraulic Lift and implement Hitches

LIFTING CRANK AND SHAFT

INSTALLATION

v Lubricate all mating parts with clean transmission-hydraulic

oil prior to assembly.

A — Lifting Shaft G — Saal

B — Bushing H — Thrust Washar

C —~Case I — LiftArm

D — Crank Arm J — Washer (1, left side only)
E — Splined Sleave K — Washer

F — O-ring

1. Install crank arm {D) and piston rod in hydraulic eylinder
case (C).

2. Install lifting shaft (A} in case (C), aligning index marks on
crank arm (D) and lifting shaft (A).

Insure that end of lifting shaft {A) with drilled-hole is on the
right hand side.

226003

3. Fit two O-rings (F) onto splined sleeve (E). Lightly grease
splined sleeve and fit it over lifting shaft {(A). Repeat on
opposite side,

Be sure to install splined sleeves (E) tapered end first. Be
careful not to damage O-rings.

4. Install seals {G) over lifting shaft (A) and into splined sleeves
(E).

5. Instatl thrust washer (H) over shaft.

A — O-rings
B — Saal

o200 5]

6. Install lift arms {C), aligning index mark on the lifting shaft
{A} and lift arms {B).

7. Install small washer {4) on left hand side.
B. Install washer {K) and control linkage arm.

9. Connect control lever linkage.

A — Lifting Shaft
B — Lift Arm
C — Aligning Index Marks

SMEZ2760(1)-8304
Kinomato, Printed in Japan
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70-15-20 Hydraulic Lift and tmpiement Hitches

CONTROL LEVER AND LINKAGE

Draft Controt Laver

. Conical Spring Washer
Plate

Position Control Laver

. Levar Guida (Outar}
Lever Guide {Inner)

Lever Guide Bracket
Laver Stopper

. Friction Plate

106. Side Cover

11. O-ring (P-15)

12. O.ring (P- 9)

13. Position Control Shaft
14, Dnaft Control Shaft

15. Position Feedback Shaft
16. Dmaft Feetdback Shaoft

17. Draft Controt Bar

18. Position Control Bar

19. Draft Control Feadback Arm
20. Position Control Fesdback Arm
21. Draft Fesdback Rod

. Position Feadback Rod

. Intsrmediate Arm

. Pivot Stud

. Rear Draft Feedback Rod
. Hydraulic Cylinder Case
Nut

. Spring Pin

eENOmpWN S

2766016

BYRRENN

SME2IE0(1)-8304 YM276 and 2760
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Hydraulic Lift and Implement Hitches 70-15-21

REMOVAL

1. Disconnect draft feedback rod {A) and Position feedback rod
(B).

2. Remove side cover {C) from hydraulic cylinder case.

A — Draft Feedback Rod
B — Position Fesdback Rod
C — Side Covar

3. Remove draft control bar {A} and position control bhar (B)
from control shafts.

A — Draft Control Bar
B — Position Control Bar

2412922

4. Remove lock nut {A} from the control lever, and remove
position control lever (B} and draft control lever (C) from
two control shafts.

A — Nut

B — Position Control Lever
C — Draft Control Laever

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 {B), 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 — Draft Feadback Shaft
C — Draft Fesdback Arm

D — Position Feedback Arm
E — Side Cover

SME2750(1)-8304 YM276 and 2760
Kinpmote, Printed in Japan



70-15.22 Hydraulic Lift and Implement Hitches

INSPECTION AND REPAIR
K

(? A
L0 is

L\o

@& !

</ 9

@0/ 1@
{ &

1. Inspect O-rings {J) for damage or wear. Replace as necessary.

2. Inspect slots in control bars {A and B) for wear.

3. Inspect pin ends of position controfl shaft (D], draft control
shaft {C), position Teedback shaft (E) and draft feedback shaft
(G) for wear or damage. Replace as necessary.

A - Draft Control Bar G — Dmft Feedback Shaft
B — Position Control Bar H - Draft Feadback Arm
. C — Draft Controil Shaft 1 — Side Cover
2413727 D - Position Control Shaft J — O-ring
E — Position Feedback Shaft K — Woodruff Key

F — Position Feetback Arm

ASSEMBLY

1. Install position control shaft (1) and position feedback shaft {K}
into the bore of side cover (F) with O-ring {G}). Install draft
control shaft (J} and draft feedback shaft {L} into the bore of

@ @ ® | @ them with O-ring {G).

® Ia T 2. After installing friction plate (E) against side cover install
position control fever (D} with woodruff key.
] N @ 3. install plate (C) and two conical springs (B}, and friction plate,
' - and another two conical spring (B

@7 G @) 1@ 4. Install draft contro! fever (A} over the conical springs (B)
with woodruff key, and install washer and nuts {Q).

R

\\
@

A\

5. Adjust the contro! lever to move with 30 to 60 N (3 to 6 ka)

\
@ kO gﬁ (6.6 to 13.2 Ibs) force.
T

——— .
\ 130 6. Install position feedback arm (P) with woodruff key and draft
3 ! -~ feedback arm {Q).
LIPUJ\ \ A — Draft Control Lever J — Braft Control Shaft
© &K © B — Conical Spring Washores X — Position Feedback Shaft
C — Plate L. — Draft Feedback Shaft
D — Position Control Lever M — Draft Controi Bar
E - Friction Ptate N — Position Control Bar
F — Side Cover 0O — Draft Fesdback Arm
G — O-ring (P-15) P - Position Fead-back Arm
H — O-rings (P-9) Q — Nuts
{ — Position Control Shaft
2417045 SME276011)-8304 YM276 and 276D

Kinomato, Printed in Japan



Hydraulic Lift and Impiement Hitches

70-15-23

6. Install draft control bar {A) to draft control shaft (B) and draft
feedback shaft {C} with slot hole side onto draft feedback shaft
{Lower side).

A — Draft Control Bar
B — Dmft Control Shaft
C -~ Draft Feedback Shaft

7. Install position control bar {A) to position control shaft (B}
and position feedback shaft (C) with stot hole side onto positon
control shaft {Upper sidel.

A — Position Control Bar
B — Paosition Control Shaft
C — Position Feedback Shaft

INSTALLATION

1. Replace gasket.
2. Instali side cover on cylinder case.

3. Tighten cap screws and nuts to 25 Nm {2.5 kgm) (18 ft-Ibs).

SME2760(1)-8304 YM276 and 2760
Kinomota, Printed in Japan
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70-15-24

Hydraulic Lift and Implement Hitches

2413741

2417041

CONTROL LEVER AND LINKAGE
(Continued)

ADJUSTMENT

A - Position Fesdback Arm E — Draft Fesdback Rod
B — Position Feedback Rod F — intermedigte Arm

€ — Lift Arm G — Rear Draft Fegdback Rod
D — Draft Feedback Arm

Feedback Rod Adjustment Length

A — 159 mm {6.26 in.)
B — 173 mm (6.81 in.)
€ —92.5mm (3.64 in.)

Pasition Control Feedback Rod Adjustment

1. Adjust position control feedback rod to approximately 159 mrm
{6.26 in.) length.

2. Start engine and run at 1500 rpm.

3. With slow return stop valve open, pull the position control
iever {outer lever) rearward raising 1ift arm 1o maximum height.

4. Check free play at lift arm end. Play shoufd be 7 to 10 mm
(0.3 10 0.4 in.). If not, adjust length of position control feed-
back rod at turnbuckle.

A—71010mm (0.3 10 0.4 in.)

SME2760(1)-8304 YM276 and 2760
Kingmoto, Printed in Japan
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Hydraulic Lift and Implement Hitches

70-18-26

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—1/2 to 3 turns.

5. Lock turnbuckle with lock nuts.

W Draft feedback spring must be correctly adjusted when
adjusting feedback rod.

SME2760(1)-8304 YM276 and 2760
Kinomoto, Printed in Japan




70-15-26 Hydraulic Lift and Implement Hitches

DRAFT CONTROL SPRINGS

2766017

1 — Upper Link Hinga
2 — Nuts
3 — Hinge Pin
* Inner spring is used 4 — Bushings
only on the tractors as follows: 5 — inner Spring
YM276 ., ... .. before #20586 6 — Outer Spring
YM276D...... before #41399 7 — Bolt
8 — Pin
9 — Lock Plates
10 — Lock Hinges
11 — Hinge Stoppar Springs
12 — Set Scraw
13 — Cap Screw (M14 — 45)
14 — Cap Screw (M14 - 55)
15 — Hinge Stopper Screw
16 — Hydraulic Cylinder Case

SME276012)-8705 YM276 and 2760
Kinomoto, Printed in Japan



Hydraulic Lift and Implement Hitches 70-15-27

REMOVAL

1. To remove upper link hinge assembly, remove four cap screws
(A, B) 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 — Cap Scrow (M14 x 45} F — Boh

B — Cap Screw (M14 x 55} G — Sensor Springs

C —~ Rear Draft Feedback Rod H — Hinge Stopper Springs
D — Nuts | — Cap Screws

£ — Upper Link Hinge

3. Flip the upper link hinge up and remove inner and outer springs.

v Inner spring is not used on the following tractors.
YM276 ....... before #20586
YM276D ...... before #41399

4. Loosen set screw {B) and pul} hinge pin {A) out.

A -~ Hinge Pin
B — Set Screw
C — Upper Link Hinge

5. Remove spring pin (A) and pin {(C) from the rear cover (B},
and remove bolt {D}.

A — Spring Pin
B — Hydraulic Cylindar Case
Rear Covar
C —Pin
D -~ Bolt
2413719
SME2760(2})-8705 YM276 and 276D
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70-15-28 '

Hydraulic Lift and Implement Hitches

2413721

(311550

DRAFT CONTROL SPRINGS
{Continued)
INSPECTION

1. Inspect all pins and the bores for wear or damage.

2. Replace parts if the clearance between pin and bore exceeds
1 mm (Q.04 in.),

3. Inspect outer spring for damage.
Freelength . . .. . ... v oo 97.5 mm (3.839in.}

WorkinglLoad . . . . .- ..« v 82.5 mm at 3.70 KN
{3.248 in. at B32 |bs)

4. inspect inner spring for damage.
Freeength . . . . . . .o oo oo oo e 87.0 mm (3.425 in.}

Waorkingboad . . . . ... .« o i 74.5 mmat 1.11 KN
{2.933 in. at 249 Ibs)

A - Hinga Pin
B — Upper Link Pin Bore
C —~Pin

© — Pin Bore ln Boit

ASSEMBLY

1. install hinge pin (B} and upper link hinge {A), and tighten set
screw {C) to 33 Nm {3.5 kgm) (24 ft-Ibs).

2. install inner and outer springs {E} between cylinder case vear
cover and upper fink hinge.

A — Upper Link Hinge D ~Bolt
B — Hinge Pin E — Springs
€ — Set Screw F ~Nut

3. Tighten nut {F) until spring length (A} is 92.5 mm {3.64 in.)

4. Tighten iock nut.

5. If the upper link hinge assembly was removed, replace gasket
and install the assembly and tighten cap screws to 147 Nm
{15 kgm) {108 ft-lbs).

6. Install rear draft feedback rod.

7. Lubricate upper link hinge pivot pin with grease.

A — Spring Mounting Dimension

SME2760(1)-8304 YM276 and 2760
Kinomoto, Printed in Japan




Hydraulic Lift and implement Hitches , ‘ 70-15-29

3-POINT HITCH AND DRAWBAR

Inspect and repair hitch using Fig. as guide.

When assembling, insure all bolts are tightened to specified torques.

LOWER LINK

o—U

@@
\
N

/ % %@
¢&:Myaaftfr:::
SR (B~

@

2766018
A — Lift Link {Left)
B — Quick Lock Pins
C — Spring Lock Pins
D — Pin
E — Lower Link
F — Connecting Spring
G — Check Chain Hinge Pin
H ~- Check Chain Assembly
t —Spring Lock Pins
J — Turn Buckles
SME2760(1)-8304 YM276 and 276D

Kinomoto, Printed in Japan



70-15-30 Hydraulic Lift and Implement Hitches

3-POINT HITCH AND DRAWBAR
(Continued)

RIGHT HAND LIFT LINK DISASSEMBLY

. Remove grease fitting {F) from turnbuckie {E).

—

. Thread lift link assembly together until threaded end of link
{B) and spring pin (C) can be seen through grease fitting hole.

f

3. Remove spring pin {C). The spring pin fits loosely in its bore.
© 4. Remove link {(B).

@/® 5. Remove lower spring pin {C) from yoke {G) as well as the upper

spring pin.
/M 6. Remove yoke (G} from turnbuckte (E).
© A — Quick Lock Pin F — Greaw Fitting
B — Upper Link End G — Yoke
C — Spring Pins (2) H — Pin
D - Nut | - Spring Lock Pin
@ E — Turnbuckie

2766019

UPPER LINK DISASSEMBLY

1. Remove grease fitting (F} from middle of upper link turnbuckle

: _ﬁ\ {E).
® 2. Thread upper |il:lk-el'lds {C and H) in until threaded end is seen
through grease fitting hole.
%@/© 3. Remove spring pins (D). The spring pins fits loosely in its bore.
4, Thread vpper link ends out to remove.

@/ ® A —Pin [2)
B — Quick Lock Pins {2}
C — Upper Link End
© {Left-Hand Thread)
X D — Spring Pins 4 x 24 mm (2}
/ £ — Turnbuckle
F — Grasase Fitting
G ~ Lock Nut
I H —~ Upper Link End
{Right-Hand Thread)
L) —

27
66020 SME2760111-8304 ¥M276 and 2760
Kinomoto, Printed in Japan
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Hydraulic Lift and Implement Hitches

70-15-31

DRAWBAR

1. If the drawbar bracket (E} was removed, tighten cap screws (C)
to 98 Nm (10 kgm) (72 ft-Ibs) with lock-tite.

A —Pin

B — Spring Lock Pin
C — Cep Screws {6}
D — Drawbar

E — Drawbar Bracket

SME2760(1}-8304

2766021

Kinomoto, Printed in Japan

YM276 and 2760



70-15-32 Hydraulic Lift and Implement Hitches
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SPECIFICATIONS AND SPECIAL TOOLS

80-00-1
SPECIFICATIONS
c
_—.Front Axle Assembly
«TEM NEW PARTS SPECIFICATIONS WEAR LIMIT
Center Pin Bushing LD, ... ................ 30.02-30.08 mm
(1.182—1.184 in.)
Center PinO.D. . ... ....... ... ... . .... 29.94—30.00 mm
{1.179—-1.181in.)
Center Pin-to-Bushing Clearance . . ... ........ 0.02-004mm......... i, 0.4 mm
{0.0008—-0.0055 in.} {(0.016 in.}
Center Pin End Play (Front AxlePlay) ......... 0-03mm,....... .. .0 .00 iiiiea... 1.0 mm
{0—-0.012in.) (0.04 in.)
Toe-in Adjustment . . .. .. .. ... .0t A—BMM .. et 10 mm
(0.157—0.315in.} {0.394 in.)
KingPinO.D. . ......... .. . .. 29.96-29.98 mm
{2-Wheel Drive Model) {1.179-1.180 in.)
King PinBushing 1.D. .. .................. 30.00--30.03 mm
{2-Wheel Drive Model) (1.181-1.182 in.}
King Pin Bushing-to-King Pin Clearance ........ 002 007mMmM . ...t nrnnns 0.25 mm
{2-Wheei Drive Modet} (0.001—~0.003 in.} (0.01 in.}
CAP SCREWS TORQUE SPECIFICATIONS
—_ 2-Wheel Drive and 4-Whee! Drive
Center Pin-to-Axle Bracket . . . . . ... ....... 80 Nm (8 kgm) (58 ft-ibs)
Drag-rod-to-Steering Arm Nut . . .. .. ... .... 4560 Nm {4.5—6 kgm} {33—44 ft-lbs)
Tie-rod-to-Steering Arm Nut . . .. ......... 45—-60 Nm (4.5—6 kgm} (33—44 ft-lbs)
Front Axie Bracket-to-Engine . ... ... .. .... 98 Nm {10 kgm) {72 ft-lbs)
2-Wheel Drive
KingPinCapScrew . . .. ... . .. e, 98 Nm (10 kgm) {72 ft-1bs)
Hub Bearing Slotted Nut . . .. ............ 9.8—-11.5 Nm (1-1.2 kgm) {7.2—8.5 ft-lbs})
Tierod Slotted Nut . . . . ............... 49 Nm (5 kgm) (36.2 ft-lbs)
Front Axle-to-KneeNut . . . .. ............ 196 Nm {20 kgm} {147 ft-Ibs)
Wheel Bolts
FrontWheel-to-Hub ... ................ 137 Nm {14 kgm) (103 ft-lbs)
Rear Wheel-to-Hub . ... ................ 294 Nm (30 kgm} {221 ft-1bs)
Rear Wheel Disk-to-Rim . . _ .. ... ... ..... 196 Nm (20 kgm) (147 fi-lbs}
Pl
SME2760{1)-8304 YM276 and 276D
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80-00-2 Specifications and Special Tools

SPECIAL TOOLS

King Pin Bushing Installation Tool {30 mm)

Installing king pin bushing.

A —1180in. {29.98 mm)
B - 1.339in. {34 mm)
C — 1.260 in. {32 mm)

3361105

Ball Joint Removal Tool

Removing tie-rod or drag-rod ball joints.

1862933

SMEZ760{1 )-8304
Kinomote, Printed in Japan YM276 and 2760




FRONT AXLE ASSEMLY

80-05-1

Removal and installation of both 2-whesl 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.

2WHEEL DRIVE FRONT AXLE REMOVAL

1. Set parking brake and block rear wheels.

2. Attach a hoist or jack to bumper, lift up tractor just enough
1o take weight off tires.

A CAUTION: Do not iift so high that the tractor tip over for
slipping out of block or jack head.

3. Disconnect draq rod (A) from steering arm (B).

A — Drag Rod
B -~ Steering Arm

4. Remove four cap screws [A) from center pin {B).
5. Place floor jack under center of axle.

6. Carefully pull the center pin out.

v Do not loose 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 Screws
B — Canter Pin
C — Shims
SME276501 1)-8304

. 4 5 YM276 and 2760
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80-05-2 Front Axle Assembly

® INSPECTION AND REPAIR

CAUTION: Lower front end of tractor onto splitting
stand, while repairs are being made.

7, inspect center pin at bushing surfaces for wear and scoring.
The diameter of the pin at bushing surfaces shouid be 29.94
10 30,00 mm (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 (1.182 to 1.184
in.).

2267019 3. The clearance between center pin and center pin bushings
should be 0.02 to 0.14 mm {0.0008 to 0.0055 in.), but no
more than 0.4 mm (0.016 in.).

4. Pull out ofd bushings with blind bushing puller as needed.

A — Csnter Pin Bushing
B — Front 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 (F) by tapping it into front support from
the front.

v Grease center pin and center pin bushings inside.

3. After adjusting shims (E} are inserted behind the center pin
mounting plate, tighten four cap screws {C) to 80 Nm {8
kgm} (68 ft-lbs).

4. Check axle end play by puliing axle fully rearward on center
pin.

5. Insert a filler gauge (B) between spacer lA) and front end
of housing.

6. Front axle end play should be 0 to 0.3 mm (0 to 0.012 in.).
If there is excessive end play, loosen center pin cap screws
and remove adjusting shims.

© ' 0.95 mm {0.01 in.) and 0.5 mm (0.02 in.) thick shims are

- installed. Remove most suitable ane far decreasing end play.

7. Tighten four cap screws on center pin and repeat end play
® [~ - check.

A — Spacer
B — Filler Gauge

B C — Cap Scraws
D — Front Support
E — Shims

E \@ F — Canter Pin
2767043 SME2760(11-8304 YM276 and 2760
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Front Axle Assembly 80-05-3

KNEE ASSEMBLY

A — King Pin
B — Key
C — Cil Seal
D — Thrust Bearing
ag E — Bushing
L (2 usad)
L) F — Plug
G — Grease Fitting
‘*@ H — Knee
I — O-Ring
J — Retainer
K — Shim
L — Cap Screw
M — Washer
N — Steering Arm
O — Tie Rod End (L & R)
P — Nut{L &R}
Q — Tie Rod Extension (L & R}
2267020A
DISASSEMBLY INSPECTION AND REPAIR
Position a fioor jack under the front axle. Set parking 1. inspect knee bushings {E} for wear or scoring.
brake and block rear wheeis. Raise tractor until the front Bushing 1.D. shoutd be 30.00 to 30.03 mm (1.181
wheels clear the ground. Place a splitting stand under 1o 1.182 in.}
tractor. . i
2. Inspect king pin for wear or scoring. Shaft O.D.
1. Remove wheels. should be 29.96 to 29.98 mm {1.179 10 1.180 in.).
2. Remove cap screw (L) on steering arm (N} and
remove arm. |t may be necessary to tap the steering The king pin-to-bushing clearance should be 0.02
arm with a hammer to loosen it from king pin (A). to 0.07 mm (0.001 to 0.003 in.), but no more than

0.25 mm (0.01 in.}.
3. Remove key (B) from king pin.

4. Remove king pin from knee {H) of front axle hous- 3. Inspect thrust bearing (D), oil seal (C) and O-ring
ing. (i) for wear or damage. Replace if necessary.

v Do not allow king pin to fall on floor,

SME2760(1)-8304 V41276 ondd 276D
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80-054

Front Axle Assembly

2767043

SME2760(1)-8304
Kinomoto, Printed in Japan YM276 and 2760

KNEE ASSEMBLY (Continued)
INSPECTION AND REPAIR (Continued)

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 Instaliation Toot {30 mm).

6. Drive upper bushing until dimension (A} is obtained.

VSince the king pin and spindle is an integrated unit, it should
be carefully inspected for cracks, If there is any guestion
about the condition of the unit, it should be inspected by
Magnaflux or a similar crackdetection process.

A —-62t065mm
{0.244 to 0.256 in.}

B — Bushing {2 used)

C — Chamfered Edge




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 kgm} (72 ft-Ibs).

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 to
137 Nm (14 kgm) (103 ft-lbs).

5. Remove splitting stand and lower tractor.

6. Using a multi-purpose grease lubricate spindle shafts. To
jubricate, remove plug {B). Inject grease until it flows from
plug opening. Install plug and repeat for other king pin.

A — Grease Fitting
B — Plug

SME2760(1 ) 8304 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 {0.1567 to 0.315
in.} if necessary. To adjust toe-in:

1. Turn steering wheel until two front wheels are pointing
straight ahead, parallel 1o centerline of the tractor.

2. Measure distance between 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 to 0.315
in.} less than rear measurement,

4, If need to adjust toe-in, loosen both tie rod jam nuts and
turn tie rod untit 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 adjustrnent remains the same for 2-wheel and 4-wheel
drive tractors.

SME2760(1)-8304 YM276 and 276D
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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.
v Do not reverse front wheels to extend tread.

Position a floor jack under the front axle. Set parking brake and
btock 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.

A — Cap Screws

2. Remove cap screws (A) from front axle.
3. Slide axle knee to desired position.

4, Install cap screws and tighten nut to 196 Nm (20 kgm) {147
fi-1bs).

b. Instali 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.
(A} — Cap Screws
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, B, C.

8. Tighten jam nuts on tie-rod securely using two wrenches.

SME2760(1)-8304 YM276 and 2760
Kinomoto, Printed in Japan
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Front Axle Assembly

4-WHEEL DRIVE FRONT
AXLE REMOVAL

B0-05-8

1. Set parking brake and block rear wheels, .
2. Attach a hoist or jack to bumper, lift up tractor just enough
to take weight off tires.
Q CAUTION: Do not lift so high that the tractor tip over
for slipping out of block or jack head.
3. Disconnect drag rod {A) from steering arm (B).
A — Drag Rod
B — Steering Arm
4. Remove cap screw {A)} on propeller shaft front cover {(B) and
loosen cap screw of rubber hose clamp. Then slide the cover
to center,
5. Remove front drive propeiler shaft as described on Chapter 10,
Section 20.
A — Propeller Shaft Cover Retaining
Cap Screw
B — Propeller Shaft Cover

6. Remove four cap screws (A} from center pin {B).

A — Cap Screws
B — Center Pin

7. Place floor jack under center of axle.

8. Carefully pull the center pin out.

Do not foose 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.

YMZ76 and 2760
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Front Axle Assembly

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.

v Grease center pin, oil seal and center pin bushings inside.

A — Spacer
B — Axle Housing
C — Filler Gauge

3. After adjusting shims are inserted behind the center pin
mounting plate, tighten four cap screws to 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 {B).

6. Front axie end play should be 0 to 0.3 mm {0 10 0.012 in.).
If 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 suitabie 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.

SME2760(1)-8304 YM276 and 2760
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80-05-10 Fraont Axie Assembly
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WHEELS

80-10-1

GENERAL INFORMATION

Removal and instaliation of both 2-wheel and front-wheel drive
rear wheels are covered in this section, Inspection and replace-
iment of bearings, oil seals, and bearing cups on Z-wheel drive front
wheel hubs are also provided. For inspection and repair of front
wheel drive front whee! hubs, see Chapter 50, Section 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. Remove cap screws (L) and hub cap (J).

5. Remove cotter pin (H} and siotted nut (G).

6. Pull hub (C} forward slightly to unseat outer bearing (D).
Remove washer (F) and outer bearing.

7. Remove hub from spindle.

8. Remove oil seal {A), and inner bearing {B) by driving out the
bearing with a drift,

A — Oil Seal G — Slotted Nut

8 — lnner Bearing H — Cotter Pin

C — Hub I — Packing

D — Outer Bearing J — Hub Cap

E — Cap Screws {6 used) K — Spring Wather {4 used)
F — Washer L — Cap Scrows {4 usad)

INSPECTION AND REPAIR

1. Inspect inner and outer bearings for worn rollers. Replace as
necessary.

2. Inspect inner and outer bearing cups for wear. If cups are worn,
drive them out using a drift.

SMEZIG0(1)-8304 YM276 and 2760
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80-10-2

Wheels

2267022
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ASSEMBLY

1. Insert inner bearing {1} in hub (H).

2. Install new oif seal {J) in bub.

v Before installing spindle, grease oit seal.

3. Place hub on spindle {K}. Install outer bearing (G) and washer
{F).

4. Install hub slotted nut and tighten to 9.8 to 11.5 Nm (1 to 1.2
kgm) (7.2 to 8.5 ft-Ibs.}.

§. If 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.

v Fill hub housing with grease enough.
6. Install packing (C), hub cap (B} and cap screws (A).

7. Install wheel on hub. Tighten four cap screws to 137 Nm
(14 kgm) {103 ft-ibs.).

A — Cap Screws G — Quter Bearing
B - Hub Cap H— Hub

C — Packing | — Inner Beering
D — Cotter Pin J — Oil Sesl

E - Slotted Nut K - Spindie

F - Washer

REAR WHEELS

1. Check rear wheel disks and rims for demis, scores, cracks ar
other damage. Replace or repair as necessary.

2. Tighten rear wheel disk-to-hub cap screws (A) to 284 Nm
(30 kgm) (221 ft-Ibs.}).

3. Tighten rear whee! disk-to-rim cap screws (B) to 196 Nm
{20 kgm) {147 f1-ibs.).

A — Rear Wheel D isk-to-Hub Cap

Scraws
B — Rear Wheel Disk-to-Rim Cap
Screws
SMEZTE0(1f-8304 YM276 and 2760
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SPECIFICATIONS AND SPECIAL TOOLS 220-00-1

SPECIFICATIONS
ITEM SPECIFICATIONS
Engine Oil Pressure . ... ... ot ittt i, 245 1o 392 KPa (2.5 to 4.00 kg/em?) (36 to 57 psi)
Compression Pressure ... ... ... vv i e o vvins e unnnn 3430 to 3920 KPa (35 to 40 kg/cm? ) (497 to 569 psi) at 300 rpm
Radiator Leakage Test . ... .o v oo vvr o eeae et e 98 Kpa (1.0 kg/em? ) {14 psi)
FanBeltTension ......... ... ... oo in. 10 to 15 mm at 8.86 N force (3/8 to 5/8 in. at 20 Ibs.)
ValveClearance . .. ... oottt e e 0.15 mm {0,006 in.)
Crankshaft EndPiay ............... . ... ..... (New Part}) 0.09 to 0.19 mm (0.0035% to 0.0075 in.)

{Maximum Acceptable} 0.33 mm (0.013 in.}

YM276 and 2760
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220-00-2 Specifications and Speciat Tools

SPECIAL TOOLS

Compression Gauge Kit (TOL-92080001)

Checking engine compression pressure

Lube. Oil Pressure Gauge Kit

Checking engine lubricating oil pressure

) @0@

2361.526)

[

Radiator Tester

Checking radiator cap and system leakage

3361314

SME2760(7)-8304 YM276 and 2760
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SYSTEM OPERATION

220-05-1

GENERAL INFORMATION

7
&
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1867037
A — Decomprassion Device D — Main Bearing Housings
B — Camshaft E - Oil Pump

C — Cylinder Liners

The tractor use vertical in-line, water cooled, 4-cycle
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 off-center of carnshaft journals causing rotaion for
even wear. The camshaft is supported in the block at four
points. Camshaft middle and rear journals rotate in the
block casting {no bearings). Two middle bearings are lubri-
cated with pressurized oil.

SME2760(1)-8304

Ball bearings support the camshaft at the front journal.
The engine are equipped with hand-press fit dry-sleeve,
replaceabte 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 (E) located at the front of the cylinder
block provides lubrication for the engine,

YM276 and 276D
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220-05-2 Systern Operation
LUBRICATION SYSTEM
2267047
A — O} Pump E — Ol Pressure Sending Unit IR Fressure Froe Oil
B — Filtar F — Main Bearings Pressure Oil

C ~ Oil Pressura Regulating Valve
D - Oit Fiiter By-Pass Valve

The engine lubrication system consists of a trocheid rotor-
type pump (A], oil filter (B), oil pressure regulating valve
{C), and oil fitter by-pass valve (D} {within oil filter).
Oil is pumped from the oil pan by the engine oil pump
to the filter. Passing through the filter, oil continues on
around the filter by-pass valve and .in front of the oil
pressere reguiating valve. Qil is then distributed, under
pressure, to each main bearing (F) and on through cross
drilled passages in the crankshaft to connecting rod bearings

G — Connacting Rod Basrings

{G}. An external line carries oil from the rear of the engine
oil gallery to the cylinder head to iubricate rocker arms
and valves. Oil run from external line is divided at the
top of cylinder brock toward camshaft middle bearing
journals to lubricate camshaft. Oil run-off fram the
cylinder head splash lubricates camshaft and tappets.
Piston pin bushings are also splash lubricated by crank-
shaft rotation.

SMEZTE0(1}-83048
Kinernoto, Printed inJapan
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System Operation _ 220-05-3

COOLING SYSTEM

1863049
A — Radiator D — Expansion Tank
B — Water Pump E — By-passHose
€ — Thermostat F — Water Temperature Sanding Unit
The cooling system consists of a radiator (A}, water pump to allow steam to discharge into the expansion tank,
{B), and thermostat {(Cl. A hose from the radiator fiiler where it is condensed. When engine temperature is
neck is connected 1o an expansion tank (D). When cooling reduced, a vacuum is created in the radiator, and coolant
system pressure exceeds 88 Kpa (0.9 kg/cm?) (13 psi) is drawn back out of the sub-tank {expansion tank).

{engine overheating), a valve in the radiator cap opens

SME2260(1) 8304 YM278 and 276D
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220-05-4 System Operation
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SYSTEM TESTS AND DIAGNOSIS 220101

DYNAMOMETER TEST

f possible, test the engine an a dynamometer befare it is tuned.
This test gives the indicated PTO horsepower output and fuel
consumption of the engine as it is. This will help determine if
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. Operate the engine at one-half load unti! the coolant and
crankcase oil temperature are up to normal.

3. Run engine at fast idle (2775 rpm).

4. Gradually increase the !oad on the engine until its speed is
recduced to 2600 rpm.

6. Read the horsepower on the dynamometer.

6. Compare the reading taken with the following chart.

PYO OUTPUT SPECIFICATIONS

Engine RPM PTO Speed Rated PTO Output
2600 (Full load) 622 rpm 22.5 HP {16.5 kW)
SME2760(1)-830¢ YM276 and 276D
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220-10-2

System Tests and Diagnosis

PROBLEM

Will not start

Engine runs irregularly
or Misses

Frequent stalling

DIAGHOSING ENGINE MALFUNCTIONS

POSSIBLE CAUSE

Operator Error
» Throttle not pushed far enough forward

¢ Decompression device out of correct
adjustment

Fuel System Malfunction

# Air in fuel pump

e 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 laose
« Nozzle valve stuck

» mproper nozzle spray pattern

« Thermo-start operation faulty {cold
weather)

Basic Engine Problem
« Compression pressure low

Basic Engine Problem
» Improper valve clearance

« Compression pressures of cylinders
are ungven

e Air in fuel {injection pump and lines})

Fue! System Malfunction

« Improper throttle lever adjustment
e Ipnjection pump contains air

» Defective nozzle

e Faulty injection pump

» Improper governor adjustment

Fuel System Malfunction

+ Clogged fuel line

* Clogged fuel filter

s Aijrin fuel

« Clogged fuel tank air vent

SUGGESTED REMEDY

Push throttle lever forward, check linkage
Check linkage

Bleed pump

Bleed fuel line

Replace filter

Replace plunger or delivery valve
Replace roller guide

Replace injection pump cam lobes
Tighten

Replace nozzie valve

Clean nozzle

Check and replace plug as required

Check valve clearance, and/or check
piston rings and cylinder liner

Adjust valve clearance
Check pressure, and replace cylinder

Bleed

Adijust throttle lever
Bleed pump

Check nozzle with tester
Check pump

Adjust governor system

Clean, or replace tine
Replace filter element
Bieed systern

Clean vent hole

SME2760(11-8304
Kinomoto, Printed in Japan
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System Tests and Diagnosis

220-10-3

PROBLEM
Lack of power

Engine overheats

Excessive oil
consumption

SMEZ760(1)-8304

POSSIBLE CAUSE

Basic Engine Problem

e Improper valve clearance

« Improper valve seating

o Cylinder head gasket blow-by

= Worn, stuck, or broken piston rings

e Improper decompression device setting
« Injection pump out of adjustment

e Faulty injection nozzle

e Clogged air cleaner or fuel filter

Fuel System Malfunction

» Faulty injection timing

e Low fuel injection rate

= Faulty injection pressure
o Clogged fuel system line

o Clogged air filter element
e Airin fuel

« Water in fuel

e Clogged fuel filter

Basic Engine Problem

« Loose or broken fan belt
« Faulty thermostat

e Faulty water pump

« Damaged fan blades

Service Problem

s Low coolant level

s Low oil level

s Engine overicaded

» Clogged radiator

e Antifreeze ratio too high

Fuel System Malfunction
e Excess fuel delivery
e Improper injection timing

Basic Engine Problem

» Excessive piston liner clearance

+ Worn, stuck, or damaged piston tings
e Piston ring gaps not staggered

e Faulty valve stem seal

Service Problem

e Oil pressure regulating valve adjusted
too high

e Engine cil too thin

SUGGESTED REMEDY

Adjust valve clearance

Lap valve seats

Replace head gasket

Replace piston Rings

Check linkage and replace as reguired
Adjust timing

Recondition nozzle

Clean or replace element

Adjust timing

Adjust governor system

Adjust injection nozzle spring with shim
Clean or replace line

Clean fitter element

Bleed fuel system

Empty filter or tank and refill with
new fuel

Repiace with new filter element

Tighten or replace belt
Replace thermostat plug
Replace pump

Replace blade

Add coolant

Add il

Reduce load

Clean radiator, or replace
Correct mixture ratio

Adjust governor system
Adjust timing

Replace piston rings and cylinder liner
Replace rings

Replace rings

Replace valve stem seal

Adjust reguiating valve

Replace with new oil

Kinomaoto, Printed in Japan
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220-104

System Tests and Diagnosis

DIAGNOSING ENGINE MALFUNCTIONS ({Continued)

PROBLEM

Low oil pressure
(Grow indicator light)

High oil pressure

Black exhaust smoke

White exhaust smoke

Excessive fuel
consumption

POSSIBLE CAUSE

Basic Engine Problem
« Faulty pressure regulating valve setting

« Excessive main and connecting rod
clearance

Plugged oil pump intake screen
« Waorn oil pump

Service Problem
+ Low oil level
* \improper oil vistosity

Onperator Error
= Engine speed too slow

Basic Engine Problem

s Stuck or improperily adjusted
regulating valve

Fuel System Malfunction

s lmproper injection timing
» Excessive injection rate

s Faulty nozzle spray

Operator Error
« Engine overloaded

Service Problem
» Clogyged air cleaner

Basic Engine Problem
+ Low compression

Qperator Error
= Engine Not warmed up

Basic Engine Prablem
¢« Low compression

Fuel System Malfunction
e Improper injection pump timing
s Excessive fuel delivery

SUGGESTED REMEDY

Adjust vaive
Replace bearings

Clean screen
Replace pump

Add oil
Replace with correct viscosity oil

Place throttle lever to correct position

Replace or adjust valve

Adjust timing
Adjust governor system
Clean nozzies

Reduce load

Clean air cleaner

Check valve clearance

Warmup engine

Check valve clearance, head gasket for
leaks and cylinder liner clearance

Adjust pump timing
Adjust governor system

YM276 and 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 noziles.

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 to adapter.

6. Remove wire (B) from thermo-start unit.

7. Make sure throttle is 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

Specified Prassure Lower Limit

3430 1o 3920 KPa {35 to 40 kg/fom?®) * 2940 KPa (30 kg/cm*) *
{497 to 569 psi) (426 psi)

* Pressure given was taken at 305 m (1000 feet) above sea level. P
A 3.6% reduction in gauge pressure will resuit for each addi-
tional 305 m (1000 feet} of altitude. @

o oo 277

An engine with compression pressure of 2940 KPa {30 kafem?)
(426 psi) or less witl be hard 1o start and is in need of overhaul.

5 B

If pressure is much lower than shown, remove gauge and apply 100 200 300 RPM

oil to the ring area of piston through injection nozzle hole, Do 1BB7038
not use too much oil. Do not get oil on the valves.

Test compression again. ! pressure is higher, worn or stuck piston
rings are indicated. If the pressure is still low, it is possible that
valves are worn or sticking.

It is very important that all cylinder pressures be approzimately
alike. There should be less than 172 KPa (1.75 kg/cm?®} (25 psi)
difference between cyiinder pressures.

A - Specified Prassure (High)
B - Lower Limit
C — Eagy to Start
D — Hard to start
£ — Specified Pressure (Low}
3.43 MPa (35 kg/cm? )} (497 psi)

SMEZ760(7)-8304 YM276 and 2760
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220-10-6

System Tests and Diagnosis

1867018

1867019

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. 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).

6. Check the intake and exhaust valve clearances of the No. 1
CYLINDER 1S AT REAR OF ENGINE.

Adjust to the following specifications.
INTAKE AND EXHAUST VALVE CLEARANCE
SPECIFICATIONS

Valve clearance . . . v v v e e b b a e 0.2 mm (0.008 in.)

7. Turn the crankshaft clockwise 240° to align the TDC mark
of the No. 3 cylinder.

8. Check the viave 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 eylinder.

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

When tightening the lock nut (B), be sure not tuming the
adjusting screw (A). Hold the screw with screw driver as
shown in figure.

SMEZ2760(1)-8304 YM276 and 2760
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System Tests and Diagnosis

220-10-7

CHECKING OIL PRESSURE

1. Remove oil pressure sending unit.

2. Install pressure gauge and fitting.
3. Warm up engine,

4. Starting at 900 rom, slowly increase engine speed to 1800 rpm
while watching pressure gauge. If there is not a smoath increase
in oil pressure, check for defective oil pressure regulating vaive,

5. At 1800 rpm, oil pressure should be 245 to 392 Kpa (2.5 to
4.00 ka/em?) (36 1o 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 kafem?) (2.6 psi).

SME2760(71}-8304 YM276 and 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 to filler neck.

5. Use pump to apply 98 Kpa (1.0 kg/em?) (14 psi) compressed
air to system.

6. Check radiator, hoses, water purnp and engine for leaks.

CHECKING BELT TENSION

Check belt tension. Belt should deflect 10 to 15 mm (3/8 to
5/8in.) at 8.86 N {20 Ibs.} force.

CHECKING CRANKSHAFT
END PLAY

Use the following progedure 1o check crankshaft end play while
engine is in tractar,

1. Place a dial indicator base on tractor frame as shown.

Use care not to 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 to determine
end piay. Compare reading taken to the following specification:

CRANKSHAFT END PLAY SPECIFICATIONS

New Part Maximum Acceptable

0.0910 0.19 mm 0.33 mm (0.013 in}
{0.0035 10 0.0075 in.)

SME2760(1)-8304 YM276 and 276D
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SPECIFICATIONS AND SPECIAL TOOLS

230-00-1
SPECIFICATIONS
~— Ajr intake System
ITEM SPECIFICATIONS
intake Manifold
intake manifold-to-Cylinderhead. . . ... ... ... ... i i it 25 Nm (2.5 kgm) {18 ft-1bs)
Fuel System
ITEM SPECIFICATIONS
Fuel Tank
L1« o1& oV 32 21{8.4 US gallons)
Fuel Injection Pump
TimiNgt0 BNGINE . . . . . o vt e e i et et e e e 21° +2° Before TDC
Control Linkage
ITEM SPECIFICATIONS
Speed Control Linkage
. Forcetomove throttle lever . . .. . . . . i i it it it e ittt an s s st aaanns Approx. 44 N {4.5 kg) (9.9 Ibs.}
Engine/PTO Speed Relationship
ENGINE RPM PTO RPM
Fastidlespeed . .. .. .. i c i 277525 e i 664 6
Slowidlespeed. . . . ..o c i i ittt e OO0 25 . .. e 1916
Rated (Fulldoad). . . . ... .. ... ... .. . 2600, . ... . . i 622
1133
= 1 2 3 < - S 540
L 1000
L~
SME2760(1)-8304 YM276 and 2760
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230-00-2 Specifications and Tools

TOOLS REQUIRED

Screw Driver {Philips Tip)
Bleeding fuel systemn

1363131
Open end Wrench
Adjusting governor system
Bleeding fuel injection pipe
13mm..... Two
17 mm
19 mm

/ 22 mm
1863136

Hand Tachometer
Checking engine and PTO speeds

3261034

Circuit Tester
Checking thermostart system

331327 SME276011)-8304 YM276 and 2760
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. Specifications and Tools 230-00-3

~~. Injection Pump Adjusting Adapter (TOL-92060000)

Measuring pump piunger top clearance with a dial gauge.

3361111

Yanmer Pump Tester (Type 1)

Testing fuel injection pump.

SME2760(1)-8304 YM276 and 276D
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230-00-4 Specifications and Tools
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AIR INTAKE SYSTEM

230-05-1

HOW THE SYSTEM WORKS

Outside air is drawn into the air intake system by engine suction.
The air is filtered in the precleaner (A} and air cleaner (B} to
remove dust and flows through intake manifold (C), and into
engine cylinders.

A — Pracleaner
B — Air Cleanar
C - intake Manifold

Dust-laden air enters the precleaner inlet and is forced into a
high-speed centrifugal motion. Heavier dust particles are separated
from the air (because of centrifugal motion} and deposited in the
dust cup (C). Lighter particles are removed. from the air and
retained by the filter element {D) before the air leaves the air
clearner at outlet {B).

A — Precleaner
B - Air Outlet
C — Dust Bow!
D — Filter Element

SME2760(1)-8304 YM276 and 276D
Kinomoto, Printed in Japan
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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 to the headings which cover complete

matfunctions. For specific diagnosis of air intake system diagnosing of engine maifunctions {Page 220-10-2).

PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY

Engine does not ® Restriction in ait cleaner is restricted Clean or replace element
develop full power {Chapter 30, Section 05)

Engine emits excessive & Restriction in air cleaner element is restricted Clean or replace etement
black smoke {Chapter 30, Section 05)

SME2760(1)-8304 YM276 and 276D

Kinomoto, Printed in Japarn



Air Intake System

230-05-3

THERMOSTART SYSTEM

The thermostart system is provided on the tractor to aid engine

starting when the ambient air temperature is below the 0° to —5°C
(32° to 40°F) range.

This system differs from a conventional glow piug 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 iow, 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 {C). As long as the key switch is held in this
position, current will be supplied to the thermostart plug.

A — Wiring Lead

B — Supply Hose

C — Thermostart Plug
D -~ Cup

Diesel fuel from a cup (D) is supplied by hose (B) to the thermo-
start plug. As the electrical current flows into the plug, the heater
coil {D} is heated, causing push rod {(F) to shift to the right. The
bali check vailve (C) then opens.

When the ball check valve opens, fuel enters the thermostart plug
and evaporates when it contacts the heater coil. The evaporated
fuel is then ignited by the ignitor {E) and a flame is produced.

After the recommended preheating time of 156 — 20 seconds
has transpired, the operator turns the key switch to 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 — Fusl Flow D — Heater Coil
B — Terminal E — Ignitor
C - Check Valve F — Pushrod

The thermostart 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 to the “run’ position, the heater
coil is cooled by incoming air. The pushrod then shifts to the
teft, causing the ball check valve to close, shutting off the fuel
supply to the plug.

Refer to Chapter 30, Section 05 and Chapter 40, Section 20 for
instructions on testing the thermostart plug.

SME2760(1)-8304 YM276 and 276D
Kinomota, Printed in Japan

<1

®/

1867036

o




230-05-4 Air Intake System
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FUEL SYSTEM

230-10-1

1863038

A — Fuel Tank
B — Fuel Filter
C — Injection Pump

D — Fual Injection Pipe
E — Injection Nozzle
F — Excess Fue! Line

G — Thermostart Fuel Cup
H — Thermostart Plug
I — Fuel Return

HOW THE SYSTEM WORKS

Fuel flows by gravity from the fuel tank {A], through
the fuel filter (B}, and fills into the fuel gallery of the
injection pump (C).

With the fuel galiery being kept full of fuel by the supply
pump, the injection pump plungers pressurize the fuel
to about 29.30 Mpa (299 kg/em?) {4250 psi). Injection
pipes (D) are used to route this high pressure fuel to the
injection nozzles {E).

Fuel entering the injection nozzle at 29.30 Mpa {299
kg/em?) (4250 psi] easily overcomes the 15.68 Mpa (160
kafem?) {2275 psi) pressure required to open the nozzle
valve. When the nozzle valve opens, fuel is forced out
through the nozzle opening into the precombustion
chamber {A}.

Compressed air from the cylinder (D) is directed into the
precombustion chamber through four holes (B} 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 is on the compression stroke, the
compressed air not only filis 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,

SME2760(1)-8304
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Fuel System

PRECOMBUSTION CHAMBER

1867032
A — Pracombustion Chamber C — Injection Nozzle
B — Holes D — Cylinder

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 hotes (B} in the bottom of the
precombustion chamber at high wvelocity in a swirling
motion. This gaseous mixture enters the main combustion
chamber, where the combustion process is completed.

Incorporated inte the fuel system is a means of returning
excess {or unused) fuel back to the fuel tank. Excess fuel
comes from the injection nozzies, where a small amount
of fuel seeps past the nozzie valve for lubrication purposes.

This fuel is routed through a leak-off line {F} to the fuel
reservoir {G) which supplies fuel for the thermostart plug
{(H), When the reservoir is full, any remaining fuel is routed
back to the fuel tank through a fuel return line {1}

SME2750(1) 8304
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Fuel System

230-10-3

The following is a guide for diagnesing fuel system malfunc-

tions. For a specific diagnosis of the fuel systern com-

DIAGNOSING FUEL SYSTEM MALFUNCTIONS

PROBLEM

Engine starts with
difficulty or won't
start

Engine starts and
stops

Erratic engine
operation

POSSIBLE CAUSE

Fuel tank empty

Fuel too heavy at low temperature
Low cetane fuel

Air in system

Water in fuel

Fuel filter clogged

Incorrect pump timing

Injection pump is faulty

Injection nozzles faulty or sticking

Thermostart system not working
{cold weather starting)

Defective {or missing) precombustion
chamber copper washer

Air in system

Fuet filter clogged
Fuel lines clogged or restricted
Water in fuel

Vent hole in fuel tank cap clogged
tnjection pump fauity

Fuel filter clogged
Fuel too heavy at low temperature

Low cetane fuel
Water in fuel

incorrect timing

Governor fauity

Injection nozzles faulty or sticking
Injection nozzle return lines clogged
Fuel lines clogged or restricted

DIAGNOSING SYSTEM MALFUNCTIONS

ponents, refer to the pages which cover compiete servicing.

SUGGESTED REMEDY

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}
Adijusting {Chapter 30, Section 10}
Repair (Chapter 30, Section 10}
Repair (Chapter 30, Section 10)

No fuel in cup; wiring lead to terminal
toose or broken; defective thermostart
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 |ines as required

Clean as required

SME2760(11-8304
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Fuel System

DIAGNOSING FUEL SYSTEM MALFUNCTIONS (Continued)

PROBLEM POSSIBLE CAUSE

Engine does not
develop full power e Low cetane fuel

e« Fuel filter clogged
« Water in fuel {or gasotine in fuel)

e Incorrect fast idle speed

e Incorrect pump timing

e Injection pump or governor faulty

« Injection nozzle return tines clogged

e Injection nozzles faulty or incorrectly
adjusted

+ Torque spring shaft incorrectly
adjusted

e« Defective precombustion chamber
copper gasket

Engine idles poorly « Injection nozzies faulty or sticking
+ [Incorrect pump timing

¢ Pump slow idle speed nat carrectly
adjusted

« Injection pump faulty

o Defective precombustion chamber
copper gasket

SME2760(1)-8304

SUGGESTED REMEDY

Use correct grade of fuel {see machine
oM) '

Replace fue! filter {this section}

Drain and replace with clean fuel. Instah
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)

Adjust slow idle speed {Section 15, this
Chapter)

Repair (Chapter 30, Section 10)
Replace (Chapter 30, Section 10)

Kinomoate, Printed in Japan
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Fuel System

230-105

FUEL FILTER

GENERAL INFORMATION

A fuel filter is used to 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 {C}. The fuel is then filtered as it
passes through the filter element {B), leaves housing at outlet (D),
and fiows 10 the injection pump.

Two air vent screws {E) (Fig. under) are used to bleed air from the
fuel system up toe the injection pump (2 third air vent screw is
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 fiiter element:
the right-hand screw after the filter element.

Water and sediment settie to the bottom of the sediment bow! for
removal when necessary.

A — inlet

B — Filter Elemant
C — Sediment 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 (D) {Fig. under) which retains the sediment
bowl from filter housing,

2. Remove nut and sediment bowl {C} from filter housing.

3. Remove filter element (B}, 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 (E) {Fig. above) is in place.

5. Install sediment bowl, being careful not to overtighten nut.
6. Turn on fuel supply.

7. Open both air vent screws (E) on filter and bleed screw on
injection pump to bleed air form fuel. Tighten screws when
fuel flows free of bubbles,

A — O-ring Seal

B — Filter Element
C — Sediment Bowl
D — Retaining Nut

E — Bleed Screws
SME1800(1)-8210 YM276 and 2760
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230-10-6 Fuel System

BLEEDING FUEL SYSTEM

A CAUTION: Escaping diesel fuel under pressure
can have sufficient force to penetrate the skin, causing
serious persona! injury. Before disconnecting lines be sure
to relieve all pressure. Befare applying pressure to 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, to search for suspected leaks.

If injured by escaping fuel, see a doctor at once. Serious
infection or reaction can develop if proper medical treatment
is not adntinistered immediately.

Whenever the fuel system has been opened up for service {lines
disconnected of filter removed), it will be necessary to bleed the
air from system.

1. Refill fuel tank if it is empty,
2. Open shut-off valve,

3. Loosen both bieed screws on fuel filter housing. When air
bubbie is gone and fuel flows out bieed hale, tighten screws.

A — Blesd Plungs

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 to fuel injection nozzles
are also empty, loosen lines where they connect 1o injection
nozzles. Push throttie lever fully forward and operate starter
until fuel runs from fittings. Tighten lines.

v Never operate starter longer than 10 seconds continuously.
Allow one minute 1o cool before engaging starter again.

SMEZ2750(1}-8304 YM276 and 276D
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230-10-7

FUEL INJECTION PUMP

GENERAL INFORMATION

The Yanmar YPER-O707 injection pump is a multiplunger, in-line
type pump, It differs from most in-line type pumps however, in
that it does not 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 to it to provide
the centrifugal force to the governing systme (see page 230-10-16}.

HOW THE FUEL INJECTION PUMP WORKS

Filtered fuel under gravity pressure from the fuel tank fills into the
injection pump fue! gallery {C}. As the engine camshaft rotates,
roller tappets {G) riding on the camshaft lobes {H) operate the
plungers (D} to supply high pressure fuel through the delivery
valves (B} and fuel injection pipes (A) to the injection nozzies.

A governor-operated control rack (E} is connected to the control
sleeves (F} and plungers to regulate the quantity of fuel delivered
to the engine.

A — Fuyel Injection Pipe E — Control Rack

B — Delivery Vaive F — Controf Sleave

€ — Fuel Gallery G — Roller Tappet

D — Basrel and Plunger H — Engine Camshaft
M | njection Prassure I Gravity Pressure

DIAGNOSING MALFUNCTIONS

Refer to charts on pages 230-10-3 and 4.
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Fuel System

‘Sﬁnnﬂnﬂﬂ«:; ﬁ;\ &)

A
—|{ =S
ol \ G\
C T X _
//J /r) ) L
| [ /=0 :Q
= S0

7

1868007 @

=i E':'tﬁm - @‘ig)f

L \f
_ !” I....\x.

ﬂ

!
et
Il' <

é,_'_
nruffﬁ'

p&w

_,,./
1868008

TESTING INJECTION PUMP

Whenever the pump receives a new piunger and barrel, or its
barrel stopper has been moved must be tested by YANMAR Pump
tester {Type i).

When using 8 non-YANMAR tester, the following cambox is
necessary.

NON-YANMAR TESTER

Applicable pump

Pump Type Taster

Cam hox Part No,

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
(D), to measure the calibration, check the mounting distance
{A) which should be within 76 + 0.05 mm (2.992 * 06.002 in.
for the YPFR-0707 Pump type.

The mounting distance means the dimension from the
mounting surface of the cam box to a base 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 contro! rack is about 18 mm {0.7 in.) and that the
rack moves smoothly. M the rack does not move smoothly,
recheck the pump and recondition the rack.

A — Mounting Distance

B —Pump
C —Cam
D — Cam Box

E — Timing Adjusting Shims

3. Run the pump tester at a low speed and loosen the pump's
air bleed screw 10 bleed air out.

A — Bleed Scrow
B — Cam Bax

SME2750({11-8304
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230-109

ADJUSTING PLUNGER TOP CLEARANCE

Remove the delivery valve holder and the delivery valve. By
rotating the camshaft, set the plunger at top dead center. With
a dial gauge measure the clearance {A) (Fig. under) in the level

between the tops of the plunger barrel and the plunger {space
above the top).

1. Attach the dia! gauge {A) to the adapter (D).

A — Dial Gauge

B — Jig
€ — Extension
D — Adapter

2. Stand the jig on a surface plate and adjust the dial gauge reading
10 Zero.

A — Dial Gauge
B - Adapter
C —~ Pump

3. Remove the pump’s delivery valve and mount the measuring
jigin its place.

4. Raotate the camshaft to bring the plunger to top dead center.
The dial gauge now shows the vertical distance of the space
above the pfunger top.

PLUNGER SPECIFICATIONS

Plunger Top Clearance 1.0 £ 0.05 mm

(0.0394 + 0.00197 in.)

A — Top Clearance
B — Plunger Barra}
C — Plunger

SMEZ2750(1)-8304
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230-10-10 Fuel System

5. If the top clearance of the plunger is greater than the specified -~ >

valve, remove the piunger guide {A}, and insert a plunger stroke
adjusting shim {B} between the fower plunger spring retainer {C)
and the plunger guide. Adjust each cylinder in a similar manner.
If & measuring adaptor is not available, insert a shim with the
same thickness as the one removed, Measure the injection
timing of afl cylinders, and make the plunger 1op clearance
of each cylinder uniform,

A — Plunger Guide

B — Shims

€ — Lower Spring Retainer
D — Plunger

PLUNGER TOP CLEARANCE ADJUSTING SHtM
SPECIFICATIONS

Parts Code Thickness

17430751710 .. .. .. ..o 0.1 mm {0.004 in.)
17430751720 . . ... .. ... ..., 0.2 mm (0.008 in.)

6. install delivery valve holder after measuring. Tighten the holder
39 to 44 Nm {4 10 4.5 kam} (29 to 33 fi-ibs).

TESTING PRESSURE OF DELIVERY VALVE

1. Attach a 98 Mpa (1000 kgf/cm?) {14220 psi} pressure gauge
to the delivery valve holder.

2. Operate pump tester and give a pressure about 11.76 Mpa {120
kgf/cm?) {1700 psi) to the delivery valve.

3. Measure the time required for the pressure to drop from 9.8
Mpa (100 kgf/em?) {1422 psi} to 8.82 Mpa {90 kgf/cm?) (1278
psil. Compare measurement taken 1o the following specifica-
tions,

DELIVERY VALVE SPECIFICATION

Time Allowance
Pressure drop . .« - v vt vt v v i s e e e Max. 5 sec.
TestingPump Speed .. ............. ... 200 RPM

TESTING PLUNGER PRESSURE LEAK

1. Attach a 98 Mpa (1000 kgf/cm?) (14000 psi) pressure gauge
to the delivery valve holder.

2. Increase pressure about 49 Mpa (500 kgf/cm?} (7000 psi) and
check for fuel leaks from the delivery valve holder and injection
pipe connection. Make sure does not drap instantly.

SME2760(11-8304 Y276 and 276D
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TESTING FUEL INJECTION VOLUME

1. Align the mark (B), of the fuel control rack with the reference
surface {A).

A - Reference Surface
B ~ Punch Mark
C — Control Rack

2262301

2. Set the revolution speed of the pump camshaft at 1500 rpm.

INJECTION VOLUME SPECIFICATION
ENGINE Camshaft Speed Injection Volum

3TB4RKA 1500RPM 22.5 10 23.5 mR/1000 Stroke
(0.79 10 0.83 0z/1000 Stroke)

3. Check fuel injection nozzle.

INJECTION NOZZLE SPECIFICATIONS

Type ... .. .. YND-OSDYIH
Injection pressure . .. .. ... 15.68 Mpa
(160 kgffecm?) (2275 psi)
Calibration fluid . ... ..... SAE J967C calibrating
Fuel feed pressure . . ... ... 49 Kpa
{0.5 kgf/cm?®} (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 nazzles are common-
ly used on endgines having precombustion chamber design, because
the spray pattem produced through the single hole opening works
well in a high air swirl environment of the precombustion chamber,

Nozzle valve opening pressure is set at 15.68 Mpa {180 kg/cm?)
{2275 psi). Addition or deletion of shims regulates the opening
pressure.

SME276011)-8304 YM276 and 276D
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Fuel System

1863023

HOW THE FUEL INJECTION NOZZLE WORKS

The injection pump presurizes the fuel to about 29.3 Mpa {299
kg/cm?) (4250 psi) on the PFR3K pump. Fuel! pipes (A}, defiver
the fuel to the injection nozzle,

Fuel enters the injection nozzle iniet (B) and is routed down
through a passage (C) in nozzle holder to the nozzle valve (D).
The nozzie valve is lifted instantly off its seat by the high pressure
inlet fuel acting on the face of the valve.

Since the nozzie valve opening pressure of the injection nozzle
is set to open at 15.68 Mpa {160kg/cm?) (2275 psi) the inlet fuel
pressure easily overcomes the resistance of the nozzle valve spring
(F).

When the nozzle vaive opens, a definite quantity of fuel {(deter-
mined by the injection pump output for each plunger stroke)
is forced out through the throttling valve (E). 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 230-10-1 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 to stop fue! delivery and prevent after-dribble.
It stays closed until opened at the next delivery stroke.

The injection pump delivery valve has a “relief plunger” [or some-
times called & “retraction piston’) which is part of the delivery
valve. Its 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 vaive closes.

The plunger (or piston} volume is 25 mm®. This increase in
volurne available for the fue! causes the pressure within the delivery
pipe to drop suddenly to about 294 kPa (3kg/cm?) (50 psi.)
When this happens, the nozzle valve closes abruptly because of the
heavy spring tension exerted on it.

The nozzle assembly is |ubricated by a small amount of fuel
which seeps between the lapped surfaces of the nozzle and valve
when it accumulates around the spring {F).

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 of a
hase cannected to the leak-off outlet (H).

A ~ Fust Injection Pips F ~ Nozzle Valve Spring

B ~ Fuel inlet G ~ Leak-Off Connector

C — Fue! Passage H ~— Leak-Off Outiat

D — Nozzie Valve IRl High Pressura Fuel

E - Throttling Valve Bl Return Fuel

SME276011)-8304 YM276 and 2760
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230-1013

— FUEL INJECTION NOZZLE
DIAGNOSING MALFUNCTIONS

PROBLEM

Engine has low
horsepower

Engine emits too
much smoke

POSSIBLE CAUSE

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

Nozzle orifices plugged
Broken or damaged parts

a. Broken nozzle valve spring
b. Cracked or split nozzle tip
c. Cracked or split nozzie body
d. Internal leak

Warn nozzle valve seat

Fuel injection nozztes must usually be removed from the
engine whenever there is a noticeable loss of power of

Listed above are various malfunctions which may occur
on the Yanmar throttle nozzles, Only possible defects
related to these nozzles are listed. Failures in other com-
ponents of the fuel injection system are listed under their

SMEZ760(1)-8304
Kinomoto, Printed in Japan

Eaima

excessive smoking.

respective headings in this section.

Refer to Chapter 30, Section 10 for repair information.
Pt

SUGGESTED REMEDY

Repair (Chapter 30, Section 10}
Adjust {Chapter 30, Section 10)

Repair as required (Chapter 30, Section 10)

Tighten, following instruction in Chapter
30, Section 10.

Clean (Chapter 30, Section 10}

Repair as required (Chapter 30, Section
10}

Replace nozzle assembily {Chapter 30,
Section 10}

YM276 and 2760
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1860320

1867033

PRECOMBUSTION CHAMBER

HOW THE PRECOMBUSTION CHAMBER WORKS

As the pistaon 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 mation. At the precise moment
that fuel is injected into the insufficient volume of air in the pre-
combustion chamber, the gaseous mixture (air, burned fuel, partial-
ly burned fuel, and unburned fuel} is discharged into the cylinder
at high velocity.

Because the initial ignition takes place within the precombustion
chambers, firing pressures in the cylinders are kept low. This
results in smaller toads {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, if 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.
SMEZ2760(1}-8304 ¥M276 and 2760
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GOVERNOR

1867031

A — Crankshaft Gear

B — Govaernor Flyweights
C — Thrust Sleeve

D — 15t Governor Lever

E — 2nd Governor Lever

F — Lock Nut and Cap Nut
G — Fuel Limiter

H — Limiter Spring

GENERAL INFORMATION

The governor reguiates the amount of fuel which the injec-
tion pumnp delivers to the engine, the amount of fuel being
dependent upon engine speed and load conditions.

Part of the governing mechanism {thrust sleeve C) and
flyweights (B) is mounted on the engine crankshaft gear (A}
and part (governor levers (D, E) and fuel limiter (G)) is
mounted on the timing gear cover.

SME2760(1)-8304

1 — Control Lever M — Reference Face

J —Pin N — Punch Mark
K — Governor Lever O — Control Rack
Raturn Spring P — Regulator Lever

L. — Regulator Spring Q — Regulator Handle
A 2nd governor lever (E), connected to the injection
pump control rack (D}, transmits engine requirements
to the injection pump. A Regulator spring (L) connects
to the regulator lever (P} and control lever (1) together
for obtaining a desired speed selection. A Pin {(J} on the
controt lever {t) push the 2nd governor lever {E) to the
front for increase fuel injection volume. The control
lever {l) atso contacts with the fuel limiter {G).
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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 {2 condition
of low centrifugal force).

Essentially for a constant speed, the centrifugal force and requiator
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 the-dernands-are-within-operational limits.

Let's take a look at two different operating conditions and see
how the governor responds to them: {1) Engine load increased,
and {2) 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 s increased, engine speed is reduced
{needs more fuel). The centrifugal force, therefore, is reduced.

2. A decresse in the centrifugal force causes the governor fly-
weights (A] to come closer together. This in turn, moves the
governor thrust sleeve (B) to the left, toward the crankshaft
gear (J).

3. The 1st governor lever (C} moves to the left, following the
thrust sleeve, because of tension on the regulator spring through
pin (K) on control lever {H}.

4. |f the increased load on the engine does not produce an over-
load condition, governor lever will move against fuel limiter
spring (D}, but not compress it (this is the rated, or fuli load
speed position).

B. If an overload condition exists, the 1st governov lever will
move to the left, and 2nd governor lever will move to the right
to increase fuel injection voiume.

6. When moving the 2nd governor lever 1o the right, the control
lever (M) also moves to right by regulator spring force, until
the pin (K| hits against the 2nd governor lever, compressing
timiter spring (D).

7. As the load on engine stabilizes or is decreased, the centrifugal
force becomes balanced with the governor spring force, and
the amount of fuel delivered 1o the engine will be lessened
to produce a constant speed.

Should an overload condition still exist, the injection pump

will deliver fuel at its maximum rate until either the overload
condition Is removed, or the tractor stalls.

A — Flyweights G — Reguiator Spring
B — Thrust Sleeve H — Control Levar

C — 1st Governor Lever { — Reguiator Lover
D — Fuel Limiter and Spring J — Crankshaft Gear
E — 2nd Governor Lever K — Pin

F — Control Rack

SMEZ760{1)-8304 YM276 and 2760
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Fuel System 230-10-17

Engine Load Decrease

—

Referring to 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 (G).

1. As the |load on the engine is decreased, engine speed is increased
{needs less fuel). The centrifugal force, therefore, increases.

2. An increase in the centrifugal forces causes the governor fly-
weights {A) to move further outward. This in turn, moves the
governor thrust sleeve (B} to the right, away from the regulator
gear (J). 1867034

3. The 1ist governor tever (C) moves to the right, being pushed by
the thrust sleeve (moving because of centrifugal force}.

At the same time, the 2nd governor iever moves to the left to
decrease fuei injection volume,

4. Control lever (H) is also moved to the left through the pin (K}
by the 2nd governor lever.

5. As the load on the engine stabilizes or is increased, the
centrifugal force becomes balanced with the governor spring
force, and the amount of fuel delivered to the engine will
produce a constant speed.

A — Flyweights G — Regulator Spring
B — Thrust Sleave H — Control Lever

C — 1st Governor Lever | — Regulator Lever
D — Fuel Limiter and Spring J — Crankshaft Gear
E — 2nd Governor Lever K — Pin

F — Control Rack

ADJUSTMENTS

Use this procedure only if the torque spring shaft has been
disassembled (Section 30, Group 10) or the adjustment
has been altered.

1. Remave cover plate (A}

2. Remaove cap nut (B), and loosen lock nut (C).

3. Screw the fuel limiter {B) (Fig. under) out, and insert the spacer
(C} as described as follows.

Insert space {A) {Fig. under} which has the thickness of 0.8 to
0.9 mm {0.031 to 0.035 in.) nut {C}, and screw into the timing
gear cover.

A — Spacer C — Lock Nut
B — Limiter
SME2760(1)-8304 YM276 and 276D 1864005
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230-10-18

Fuel System

1867029 @ ©

1864007

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 to push the governer
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.

5. {(FOR LIMITER WITHOUT MARK)
Remove the screw driver (A) and the spacer (B}, and screw
fimiter 220° to 230° {5/8 turn) out of timing gear cover.
{(FOR LIMITER WITHOUT MARK)

Remove the screw driver (A) and the spacer (B), and screw
jimiter 375° 1o 400° [1-1/8 turns) out of tirning gear cover,

A — Screw Driver E — Cantrol Rack

B — Gavernor Lever F — Punch Mark

C — Regulator Lever G — Reference Surface
D — Limiter H — Spacer

6. Secure adjustment with lock nut [B) and install cap nut.

v Be sure for limiter {A) not to be turned when tightening lock
nut {8},

7. Install cover plate to the timing gear caver.

8. Check engine fast idie speed after adjustment.

The fast idle speed should be 2750 te 2800 rpm.

A — Fuel Limiter
B ~ Lock Nut

SMEZ760{11-8304 YM276 and 2760
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SPEED CONTROL LINKAGE 230-15-1

3
A — Throttle Lever C — Link Lever E — Return Spring
B — Link Rod D — Foot Throttie Rod F — Foot Throttie Pedal
SME2760(1) 8304 YM276 and 2760

Kinemoto, Printed in Japan



230-15-2 Speed Control Linkage

SPEED CONTROL
LINKAGE {(Continued)

ADJUSTMENT

Fast Idle Speed

1. Operate the engine until it is thoroughly warmed up.

2. Disconnect the speed control rod swive! (B} from regulator
handie (A).

A — Regulator Handle
B ~— Swivel

C — Lead Seal Wire

D -~ Stop Screw

3. Remove the PTO shaft cover from the PTO shaft (A) {Fig
under).

4. QOperate the engine and engage the PTQO.

9. Using a heavy string or wire, tie the regulator handle all the way
forward, so that stop screw (D) (Fig. above) contacts the injec-
tion pump mounting flange.

6. Measure the PTO chaft speed using the Hand Tachomeler
{C, Fig. under}. The PTO shaft speed/engine fast idle speed is as

follows:
2750723 ; o g 5 ; ; A — PTO Shaft
C - Hand Tachometer
FAST IDLE SPEED SPECIFICATIONS
PTO RPM Engine RPM
PTO Gear (540 rpm). ... 664 26........... 2775+ 25

7. If 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 adjpstment is correct, tighten focknut securely and
connect speed control rod {B) to throttle fever. Install a new
lead seal wire in stop serew and install PTO shaft cover,

SMEZ 760{1)8304 YM276 and 2760
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Speed Control Linkage

230-15-3

Slow |dle Speed

1. Move the speed control lever {A} (page 230-15-1) to the slow
idle position. Make sure that spring-loaded bali in lever assemb-
Iy 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. Measure the PTO shaft speed using Hand Tachometer (C).
The PTO shaft speed/engine slow idie speed is as follows:

SLOW IDLE SPEED SPECIFICATIONS
PTO RPM Engine RPM

PTO Gear (540 rpm) ... .. MME6........... 900 £ 25

5. If the slow idle speed is incorrect, adjust the position of swivel
(B} {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 retum spring (E} (page 230-15-1),

SME276011)-8304 YM276 and 2760
Kinomato, Printed in Japan




230-15-4

Speed Control Linkage
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SPECIFICATIONS AND SPECIAL TOOLS 240-00-1

SPECIFICATIONS
“ ieneral Information
SPECIFICATIONS
Battery Battery Ground . ... ... ... ... ..., Negative
BClGroup ............ .. oo, 27
Battery Volts . . .. ... ... ... ..., 124to0 12.8
Cold cranking amps at —18° (0°F} . .. . .. 390A
Reserve capacity {minutes at 25 amps} 115 min.
Full charge specificgravity . ... ....... 1.260
FUSE USED
Fuses Headlights . . . . ... ............... 15 amp
Horn/FromtPTO .. ............... 10 amp
Flashing/Warning Lamps . .. ...... ... 10 amp
Indicator bamps . ... . .. ... ... 5 amp
Changing Circuit 15A
SPECIFICATIONS
Alternator Model . .. .. ... ... .. ... ... ... GP9150
Alternator output {(minimum at 1400vpm} . . ... ... 15 amps

Pulley nut torque
Regquiator Model

~—~

~hanging Circuit 35A (Optional for Northern Europe)

Alternator Model
Alternator output {minimum at 2600 rpm)
Putley nut torque

Regulator Model

Starting Circuit

No-Load Current Draw
Brush Length

Insurator Undercut Depth
Pinion Clearance
Pinion Mesh Clearance to Ring Gear . . .. .....
Brush Spring Tension

SME276011)-8304

Beit deflection with B3 Nm {9 kg) (20 ibs.) force applied . .

Belt deflection with 89 Nm {2 kg) {20 ibs.) force applied . .

Commutator O.D. . . ... .. . it i e

- 3—~5mm (012-0.19in) ...

54 Nm (5.4 kgm) {40 ft-1bs}

. 10w 16 mm (3/8to 5/8in.}

R51105

LT1356 —54
36A
54 Nm (5.4 kgm} (40 ft-lbs)

. 10 to 16 mm (3/Bto 5/8in.}

TL1Z — 86E

NEW PART SPECIFICATIONS WEAR LIMIT

70 amps max, @5000 rpm

22 mm {0.866in.) .......... 14 mm {0.65in.}
.- 43mm {169in) ... ... ..... 40 mm {1.57 in.})

0.5—-08mm (0.02 -0003in.) . 0.2mm (0.006in.)
0.3 — 1.5 mm (0.008 — 0.060 in.} . 1.5 mm {0.008 in.)

. Bmm {0.2in.)
850 g (30 o02)

Kinomaote, Printed in Japan
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240-00-2 Specifications and Special Tools

SPECIAL TOOLS

Battery Tester
Test battery.
Circuit Tester {V-A- Meter)
Test any electrical components for voltage, resistance, or current
draw.
E3EAD2ES
Hand-Held Tachometer
Measuring Starter Motor Speed.
3361033

SME2760{1) 8304 YM276 and 276D
Kinomoto, Printed in Japan



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 is crucial to every component of the electrical system.

1. Inspect battery for cracked, damp or dirty case. Case shouid
be clean and dry to prevent surface discharge. Check for loose
or carraded terminals and correct as necessary,

2. Check electrolyte level and specific gravity in each cell. Add
clean, mineral free water if necessary to bring level to bottom
of filler neck.

3. Connect Battery Tester with red clip to positive {+} terminal
and black clip to negative {—) terminal.

G226

4. Set switch {A), on 12 volts and turn selector switch (B) to
“VOLTS.” Check battery voltage. [t should be 12.4 10 12.8
volts.

5. If voltage is too high, wrn headiights on for 30 seconds to
remove surface charge. Then recheck voltage.

6. If voltage is too low, charge battery. Then recheck voitage.
7. | vottage is correct, check battery condition.

8. Turn selector switch to “OFF".

A — Battery Voltags Switch
B — Selector Switch

SME2750(1)-8304 - YM276 and 276D
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240-05-2

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 systern. Make a note of anything which does not work
— and make sure that it is repaired.

After making any necessary repairs, repeat the operational checks
10 make sure that the entire electrical system is 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
aceessible, measure the voltages at the surrounding ones.

1. Turn light switch to each position and check all lamps that
should glow.

“A”  — All lamps should not grow.
“B"  — Headlights on high beam.
G  — Headlights on low beam.

2. With key switch on, check indicator lamp cluster for operation,

Oil pressure lamp (@ﬁ} and charge indicator lamp (# ) shoutd
glow. Temperature indicator famp { e ) should not glow.

3. Shift transmission to neutral and turn key switch to START
position. Do not depress ctutch.

Starter should not operate. Temperature indicator lamp ( e }
should glow.

4. Depress clutch pedal and start engine.

With engine running, check indicator lamp cluster, All lamps
should be off,

A — Temperature C - 0il
8 ~ Charge

DIAGNOSING MALFUNCTIONS

Use carefull logic in diagnosing any problem. Be sure exactly what
is wrong before beginning the repair. Always follow the seven
basic diagnostic steps:

. Know the system,

. Ask the operator.

Inspect the system,

. Dperate the machine {if possible).
. List possible causes.

. Reach a conclusion.

. Test the conclusion.

NO YR WN -

Usually one of the first checks is 1o determine if there is voltage at
the suspected component. |f access is not convenient, determine
first at a more convenient place whether voltage is gvailable to
other units nearby.

SME27601(1)-8304 YM276 and 2750
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General information and Diagrams

240-05-3

PRECAUTIONS

A When working on electrical system, observe the following
rules for your safety and prevention of damage to tractor:

SAFETY

1. Keep ali sparks and flames away from battery, Gas from
battery electrolyte is highly flammable. Also aveid spiliing
electroiyte on vyourself or on anything which could be
damaged by the sutphuric acid.

2. Avoid sparks when connecting booster batteries or battery
chargers. When possible, make last connection at a point
away from battery. Battery charger should be turned ofi
before connecting or disconnecting.

3. When connecting battery, always connect ground cable last.
Disconnect it first.

4. When possible, disconnect battery ground cabie before work-
ing on electrical system.

PREVENTION OF DAMAGE

1. Before connecting battery cables, be sure that battery 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 to 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 it makes good
electrical contact.

SMEZ760(1)-8304 YM276 and 2760
Kinomoto, Printed in Japan
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240-05-4

General information and Diagrams

TEniade

1323t

1963733

ELECTRICAL DIAGNOSTIC
EQUIPMENTS

The following electrical diagnostic equipment is recommended for
all tractors.

BATTERY TESTER

1. Battery 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.

VOLT-OHM-AMP METER

2. Circuit Tester is used for testing aiternator and for other jobs
that require measuring voltage, resistance, or current flow up to
10 amps.

Alternator test instructions are in Section 10 of this Chapter. Also
refer to the operation manual included with the meter. For acou-
rate results and protection of the meter, it is vitally important that
you follow instructions carefully.

HAND-HELD TACHOMETER

3. The hand-held tachometer is used for measuring starter motor
speed.

SME2760(11-8304 YM276 and 276D
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General Information and Diagrams

240-05-5

WIRING DIAGRAMS

Diagrams on the following pages illustrate all wiring con-
nections, Use these diagrams and information in the
foilowing groups for diagnosis.

A, shows location of all wires on the tractor.

B. shows location of all electrical components.

A.TFACTOR WIRING (15A)

FLASHI

16/

Redt/yetiow 0.5 WARN! 'G LAMP (R] 32CP
g Y Black 0.5 Green 0.5 Green/black 0.5
= ) Red/white 0.6 by -
HORN BUTTON
BWIZwW Green 0.5 ( ( k - Green 0.5 Q Black Q.5
HEAD LIGHT {R) ——— Q/
Green O.5 Groen 05
7 / - = Yeilow 0.5 F/
HORN
Black 1,25
— | {smerzs Green 285 WORK LIGHT
e "«
16A
Green/black 0.5
10A Green/biack 0.5
ALTERNATOR :9}"0_ Green 0.5 FLASHING RELAY
] § FLASHING SWITCH
White 2
REGULATOR sa—0
SA Red 0.5 Red 0.5
: L— 7 I\ k ~ Biack 2
\ FUSE HC < < ( . 5 (@
Red 3.5 reen 0.
D -
START Block THERMOSTART
SWITCH 8 !ack 2 PLUG
17 —
1 i W W Whita/red 5 Black juhite 1.25 -
STARTER o ~ White 2 \ NV 'c_;[
| s COCL 1] |
Biack fwhits 1.25 Black/fwhite 125~ ™ K __Biack/fwhite 1.25 m Biackfwhite 1.25 Black Awkite 1.25
— > - N2 - ~Er A !
START SAFETY SWITCH STARTER SAFETY SWITCH (#TO)
{CLUTCH PE 1AL} Yallow/rad 0.5
OIL PRESSURE LW
INDICATOR LAMP
OIL PRESSURE SENDOR ﬂ FRONT PTO SWITCH
L L L aswxos Greenfyeilow 0.5 tock G,5]
B CHARGE LW = .
BATTERY o Yetiowsbiack 0.5 INDICATOR LAMP
= Yellow/block 0.5 :
e D) —
& COOLANT TEMP  \ VY /17w P — i
LAM®P CHECK COOLANT TEMP SENDING UNIT INDICATOR LAMP -
RELAY S Biackfwhite 0.5 N reentyeliow 0.5
Redhwhite 0.5 - < - Redjwhite 1.25 e Biue 1.25
= Black 1.5 r JJ ( ( s
&’ l Red/yeliow 0.5 T\ Red/fyellow 1,25
C - \HTy HOURMETER \_
ISWI25W LIGHTING swiTch  -AMP

HEAD LIGHT (L}

2767028

X

FLASHL
WASNING LAMP (L} 32CP

Green 0.5 -

SMEZ2780(1)8304
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240-05-6

General Information and Diagrams

A — Dual Beam Haad Light

B - Qil Pressure Sendsr

C — Front PTO Magnet Clutch

D - Light Harness

E — Alwrnator

F — Coolant Temperaturs Sender
G — Main Wiring Harnass

H — Flagher Relay

1 — Indicator Lamp Check Relay
4 - KeySwitch

K — Buzzer

L — Indicator Lamp Cluster

M — Hom Button

N — Front PTO Switch

0O — Light Switch

P — Battery Cable

Q — Battery

R — Starter

S — Parking Lamp Switch

T — Fuse Box

U — Regulator

V — Start Safety Switch (on Clutch Pedal}
W — Hourmeter

X — PTO Shift Laver Safety Switch
Y — Battery Ground Cabla

2 —~ Thermostart Plug

AA — Turn Signal & Flashing Waming Lamp

2767040A

® ®

)

B.TRACTOR EI ECTRICAL SYSTEM (15A)

o

©

© ®

AA

2

SME2760(2)-8705
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. . .
General Information and Diagrams 240.05.7
WIRING DIAGRAMS A. TRACTOR WIRING (35A)
Diagrams on the following pages illustrate all wiring con- -
nections. Use these diagrams and information in the
following groups for diagnosis.
A. shows location of ail wires on the tractor.
B. shows location of all electrical components.
Red/yeltow SIDE LIGHT = =
=3 Biack Yell
= J Red/white N HORN BUTTON Creensonie —2 "
4
45W/40W (—L Ao _anGreen Ve
HEAD LIGHT (R) - reen ( 2P G ’L% TURN SINGAL (RIGHT}
Green < 'Jl < ye flow =
- R | - Yeli Red velfow
W
HORN { ellp
Black \
= =
! EIT White WORK LIGHT {OPTION)
Biue ® 1BAT | o
p————q
Blue - Green/black {.J‘ Red
—a B ) LICENCE NUMBER LIGHT
ALTERNATOR 104 TURN SIGNAL RELAY AL Greeneiiow
Red TURN SIGNAL SWITCH
REGULATOR SRR~ ‘r — ' THERMO-START PLUG
FUSE H 4R ; o Black |
- Red N N NN i Green M '\q’\
& 717 r
START SWITCH ! L
17 19
_ R White red » Yeffow
) P ite —030 When instatling front
STARTOR = — " L
> N White/hiack Aéo m i 3"""""""”? :;l pto switch, this wire
Black fwhite S L Black fwrite Black fwhite i Biack awhite | must be removed.
— 7 O -~ T O 4
START SAFETY SWITGH  grTaRT SAFETY SWITCH (PTO) _J Yeilow
(CLUTCH) - Yellow/red o "
i, o
OIL PRESSURE 1 OIL PRESSURE INDICATOR LAMP o
SENDOR ] - 1 Green/vellow
>— Sree peltow - = | TRAILER SOCKET
BATTERY fBtack. veitow/biock CHARGING INDICATOR LAMP FRONT PTO (OPTION)
4 +1 p,—o———-———-——-l
- Yeliow/black PN
] COOLANT TEMPERATURE 1
LAMP cHECK [SOOLANT TEMPERATURE SENDOR INDICATOR LAMP @%} = T
RELAY i &= TURN SIGNAL (L
Rect/white A Red/whits___HIGH BEAM 5 BOM N SIDE LIGHT (LEFT
Black f HU T )
Redvellow Tﬁ Redfwhite  1-OW BEAM OHL O Green/black {@)
HEAD LIGHT (L) LIGHTING SWITCH
2767030
YM276 and 276D
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240-05-8

General Information and Diagrams

A — Dual Beam Head Light

8 — Qil Pressure Sender

C — Front PTO Magnet Clutch
D — Light Harness

E — Alternator

F - Coolant Temperature Sendar
G — Main Warning Harness

H — Flashar Relay

! - Indicater Lamp Check Relay
3 — Kay Switch

K — Buzzer

L — indicator Lamp Cluster

M — Horn Button

N — Front PTO Switch

O — Light Switch

P — Battary Cable

Q — Battery

R — Starter

$ — Parking Lamp Switch

T ~ Fuse Box

U — Regulator

V — Start Safety Switch {on Clutch Padatl)

W — Hourmeter

X — PYOQ Shift Lever Safety Switch

Y — Battery Ground Cable
Z — Tharmostart Plug

AA — Turn Signal & Flashing Warning Lamp

BB —Ciesarance Lamp
CC - Tail Lamp

SME2760(2)-8705
Kinomato, Printed in Japan
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B. TRACTOR ELECTRIC \L SYSTEM (35A)
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CHARGING CIRCUIT 15A

240-101

GENERAL INFORMATION

See chapter 40, Section 10 for charging system repair,

Fig. Shows components of charging circuit. Wiring is contained
in main wiring harness.

A — Battery

B - Starter

C — Key Switch
D — Alternator
E - Regulator
F — Pilot Lamp

ALTERNATOR

The alternator is composed of stator coil and magnetic flywheel.
It contains only generating components, and other rectifing com-
ponents, are composed in transistor type reguiator.

REGULATOR

The transistor regulator is composed of rectifing and regulating
circuits, combined diodes and transistaors. It is not repairable,
replace if it damaged.

v Keep regulator away from any heat generating equipments
when servicing or testing.

SMEZ2T50(1)-8304 YM276 and 276D
Kinomate, Printed in Japan
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240-10-2 Charging Circuit 15A

ALTERNATOR

®O @

L
1 L L)
- [T 11
— !
AY
1867089
A — Puliay Half F — Shaft K — Nut
B — Flywheel with Magnats G — Spacer L — Stator Coil Retaining Scrow
C — Magnots H — Outer Bearing M — Connactor
D — Stator Coil | — Bearing Spacer
E — Altemator Body J — Inner Bearing
SME2760(1)-8304 YM276 and 276D
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Charging Circuit 15A 240-10-3

HOW THE SYSTEM WORKS

A Red . /
Bo. _

Blee | Ds (‘J c9
’ . Qi Qs
( ) - JrGD _K Q. o)‘—— ©
Emagaicty
Blue ) L _—

[
R X

|J

1867083
A — Alternator §,,8, — Thyristor for Rectifing Current Z, — Zaner Diode for Controling Battery Voltage
B — Charging Indicator Lamp D, D, — Diodes for Rectification Q, — Transistor for Detecting Genarated Voltage
C — Key Switch D,, D, — Diodes for Detecting Current Q, — Transistor for Indicator Lamp Relay
D - Battery D,, D, — Diodes for Protecting from Q, — Transistor for Controling Gate Current
E — Regulator Battery Cable Counterconnection Q, — Transistor for Detecting Battery Voltage
F — Fo starter R,, R, — Resistors
G — Load
The transistor type regulator is composed of six diodes, Q, and O, work for controling charging indicator fam
one zener diode, two thyristors and two resistors, D, and glowing,
D, diodes rectify a single phase alternating current gene- .
rated by alternator (A). Q,, Q4 and Z; control current to S; and S,, and adjust

charging current and voltage of battery.

SME2TEQITI-8304 YM276 and 2760
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240104

Charging Circuit 154,

PHASE 1 — ALTERNATOR STOPPED

[
® Ao FAY:Y

A

] 03
Da

por—

]
ml\
|
I

1867094
A — Alternator S,.5, — Thyristor for Ractifing Current Z, — Zanor Diode for Controling Battery Voltage
B — Charging Indicator Lamp D,. D, — Diodes for Rectification Q, -~ Transistor for Detecting Generated Voltage
C — Key Switch D,, D, - Diodes for Detecting Current Q, — Transistor for Indicator Lamp Relay
D — Battery D,, D, — Diodes for Protacting from Q, — Transistor for Controling Gate Current
€ — Regulator Battery Cable Counterconnection Q, - Transistar for Datecting Battery Voitage
F — To starter R,, R, — Resistars
G —~ Load

1. When turning key switch (C) to position 1 (AC), current
from battery (D} fiows through key switch -+ Emitter
base of transistor {Q,) — Resistor (R,) — Diodes (D}

and to ground.

The base current to transistor (Q; } means closed circuit
in Q,. This allows to flow current through collector of
Q, — Diode (Dg) - Charging indicator lamp (B} and to

ground, and glow the indicator lamp (B).

SME2760(11-8304

2. From the key switch, current also flows through emitter
base of transistor {Qs) — Resistor {R,} = Diode (D)
and to ground.

Base current also flows in transistor Qs, but not the
collector current; the alternator is stopped and not
generating current.

Kinomoto, Printed in Japan
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Charging Circuit 156A

240105

PHASE 2 — KEY SWITCH POSITIONS “START” (Generated Voltage: Low)

- —— -

1867095
A — Alternator 5,.8, — Thyristor for Rectifing Current
B — Charging indicator Lamp D, . D, — Diodes for Ractification
C — Key Switch D,,D, - Diodes for Datecting Current
D — Battery D,,D, — Diedesfor Protecting from
E — Regulator Battery Cable Counterconnection
F — To starter R,,R, - Resistors
G ~ Load

When having started engine, alternator start to generate
electricity.

Current circulates from alternator {A) through Diode (D,)
=> Transistor (Q;) Emitter = Diode (D4) to alternator,

Current also circulated from alternator (A) through Dicde
{D5) = Transistor {Qy) Emitter ~» Diode (D3) to alternator.

The current flow of Q; emitter means shorted circuit
between emitter and base of transistor {Q,). This allows
indicator Jamp 1o go off.

, — Zaner Diode for Controling Battery Voltage
= Transistor for Datacting Generated Voltage
=~ Transistor for Indicator Lamp Relay

— Transistor for Controling Gate Current

, — Transistor for Detecting Battery Voltage

[

DPPON

For a short time after the engine starts, the battery
terminals have a potential difference less than 14.5 V, the
Zener dicde level. As a resuit, the transistor Q, is open and
does not pass current, Instead, the current from the
battery fiows through the Q; emitter --+ R, --+ Dy to
the ground. This flow allows Q; collector current to flow
to the gate cathodes of the thyristors S, and S;.

SME2760(1)-8304
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240-10-6

Charging Circuit 15A

PHASE 2 — KEY SWITCH POSITIONS “START” {Generated Voltage: High)

. e —

1;_) vl
{ 2_) S ﬁ%\‘

1867096
A — Aitamator S,. %, - Thyristor for Ractifing Current
B — Charying Indicator Lamp D,, D, - Diodes for Rectification
C — Key Switch D,, D, — Diodes for Detecting Current
D — Battery D, , D, — Diodas for Protecting from
£ — Reguiator Battery Cable Countarconnection
F — To starter R,,R, — Resistors
G — Load

Above a certain engine speed, the voltage generated by the
alternator exceeds the battery's terminal voltage. The
thyristors S, and S, close to aliow current to flow across
them. In this case, the alternator current fiows through
diode D,, the battery D, the thyristor S;, and back to the
alternator.

®
P,

Z, — Zener Diode for Controting Battery Voltage
Q, — Transistor for Detecting Generated Voltage
Q, — Transistor for indicator Lamp Relay

G, — Transistor for Controling Gate Curent

Q, — Transistor for Detscting Battery Voltage

Current also fiow from alternator through diode (D,)
- Battery (D) — Anode cathode of thyristor {S;) to
alternator.

After S, and S; and ciosed {connected), the colector
current of O; and the base current of Q; flow from not
battery but alternator.

SMEZ760(1)8304
Kinemaoto, Printed in Japan

YM276 and 276D



Charging Circuit 15A 240-10-7

PHASE 3 — KEY SWITCH POSITIONS “ON‘ (Battery Voltage Low)

1867097
A — Alternator 8,.5, - Thyristor for Rectifing Currant Z, ~ Zener Diode for Controling Battery Voltage
B — Charging Indicator Lamp D,,D, - Diodas for Rectification Q, — Transistor for Detecting Genaratad Voltage
C — Key Switch D,,D, — Diodes for Datecting Current Q, — Transistor for Indicator Lamp Relay
D — Battery D,,D, - Diodesfor Protecting from Q, — Transistor for Controfing Gate Curent
E — Regulator Battery Cable Counterconnection Q, — Transistor for Detecting Battary Voltage
F — To starter R,.R, — Resistors
G — Load
During the battery terminal voltage is lower than the Current from alternator frows as follows.

zener diode ievel {14 to 15 volts), the battery is charged

as shown in Fig. Alternator —+ D, - Battery =+ §, —

or
Alternator -» D, —+ Battery -+ 5,

D
SME2760(1)-8304 YM276 and 276
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240-10-8

Charging Circuit 15A

PHASE 3 -~ KEY SWITCH POSITIONS “ON"” (Battery Voltage High)

- —

% S! Sz

De

{
{

- _§->—;L il
P L

1867098
A — Alternator §8,,S, = Thyristor for Rectifing Current Z, — Zener Diode for Controling Battery Voltage
8 — Charging indicator Lamp D, ,D, — Diodes for Rectification Q, — Jransistor for Detecting Generated Voitage
C — Koy Switch D,,D, — Diodes for Detecting Current Q, — Transistor for Indicator Lamp Relay
D — Battery D, ,D, - Diodes for Pratecting from Q, — Transistor for Conwrofing Gate Curent
E — Regulator Battery Cable Counterconpection Q, — Transistor for Detecting Battery Voltage
F — To starter R,.R, — Resistors
G — Loasd

If battery voltage becomes higher than the zener diode
level {14 to 15 vaolts), the battery is not charged.

Current flows as follows:
Battery — Emitter of transistor {Q;)
1 Diode {Dg ) + Zener Diode (Z,) «

As Q3 is open condition because of no current on its base,
S, and 5; keep their open conditions, At this time, Q; is
still open and the lamp (B) does not glow.

SMEZ27680(1}-8304
Kinomoto, Printed in lapan
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Charging Circuit 15A 240-10-9

PHASE 4 — WHEN BATTERY REMOVED ({In ashort time)

1867099
A — Alternator S,.S; — Thyristor for Rectifing Current Z, — Zener Diode for Controling Battery Voltage
B — Charging Indicator Lamp D,.D, — Diodes for Rectification Q, — Transistor for Detecting Generated Voitage
C — Key Switch D,, D, — Diodes for Detecting Current Q, — Transistor for Indicator Lamp Relay
D — Battery D, , D, - Diodes for Protecting from Q, — Transistor for Controling Gate Curent
E — Regulator Battery Cable Counterconnsction Q, — Transistor for Detecting Battery Voitage
F — To starter R,, R, — Resistors
G — Load
Thyristor has a character that it keeps closed circuit until At this time, Q, is 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 + 5
! ? Therefore, Q3 is open and the current to S, gate is cut.

SME2750(1)-8304 YM276 and 2760
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240-10-10 Charging Circuit 15A

PHASE 4 - WHEN BATTERY REMOVED {Later)

-®

2o,

1867100
A — Alternator §,,8, — Thyristor for Rectifing Current Z, — Zaner Diode for Controling Battery Voltage
B — Charging Indicator Lamp D,.D, — Diodesfor Rectification Q, - Transistor for Detecting Generated Voltage
C — Keay Switch D,,D, — Dicdesfor Detecting Current Q, ~ Transistor for Indicator Lamp Relay
D — Battery 0,. D, —- Diodesfor Protacting from Q, ~ Transistor for Controling Gate Curent
E — Regulator Battery Cable Counterconnaction Q, -~ Transistor for Detecting Battery Voltage
F — To starter R,,R, — Resistors
G — Load
When S, and S, are opened, veltage to the load does not Base cusrent flows onty in transistor {Q ).

increase and current flows as shown in Fig. .
Therefore, this regulator does not allow to damage load

Current flows as follows {electrical eguipements) even if the battery is removed
Ahernator -+ D, =+~ Q, = D, during charging.

t
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Charging Circuit 15A ' 240-10-11

PRECAUTIONS DIAGNOSIS AND TESTS
CAUTION: When working on charging circuit, ob- Before testing alternator itself, see if problem is somewhere
serve the following rules for your safety and preven- else.

tion ge to tractor: '
ton of damage t s Check for loose or worn alternator belt.

Safety s Check for excessive loads, such as add-on lighting,

1. Keep all sparks and flames away from battery. Gas which might exceed alternator capacity.
from battery electrolyte is highly flammable. Also
avoid spilling electrolyte on yourself or on anything
which could be damaged by the sulphuric acid.

» Ask how tractor is used. Problem might be frequent
starting, with too little running to recharge battery.

. i ted i ti 5.
2. Avoid sparks when connecting booster battery or * Test battery as instructed in Section 0

battery chargers. When possible, make last connec- ¢ Check for a slow drain on battery. With all switches
tion at a point away from battery. Battery charger off, disconnect battery ground cable and connect a
shouid be turned off before connecting or disconnect- sensitive ammeter between cable and battery post. If
ing. current exceeds 100 milliamps, see where it is going.

Unplug connectors until you locate the circuit, then

3. When connecting battery, always connect ground try o find the problem.

cable last. Disconnect ground cable first.

+ Check entire charging circuit for a poor connection.
Problem couid be at battery, starter, key switch,
regulator or alternator,

4. When possible, disconnect battery ground cable
before working on electrical system.

PREVENTION OF DAMAGE

1. Before connect.ng battery 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
(+} terminal of booster battery to positive terminal of
tractor battery. Then connect negative {(—} terminal
of booster battery 1o tractor frame, Reverse polarity
can cause permanent damage.

3. Never run engine with aiternator or battery cables
disconnected; doing so might damage alternator.

4. Never short across eor ground alternator terminals
uniess specifically recommended. Be careful to pre-
vent grounding alternator wires when disconnected.

5. Never attempt to polarize an alternator.

SME2760(1)-8304 ¥M276 and 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-£2-A
meter to check for battery voltage at alternator,

1. Set selector switch to “30 VOLTS” .

2. Connect COM {-—) probe to ground. Be sure it makes good
electrical contact.

3. Connect V-§3-A {+) probe to “B“ terminal on starter and read
voltage. It should be 124 to 12.8 volts if battery is fully
charged.

4. If reading is low, check for defective battery or poor connec-
tions at battery, starter or alternatof.

CHECK ALTERNATOR OUTPUT

1. Disconnect alternator wiring harness and connect an AC Voit
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 voitage is low, magnets may have become
weak, requiring replacement of flywheel.

Perform this test quickly to prevent possible damage to
alternator.

FRTARRT
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Charging Circuit 15A

240-10-13

CHECK REGULATOR

The voltage 'regula'troriis mounted on a heat insulating plate. For
access, open the hood.

The following checks wifl not guarantee that regulator is 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 af!
possible pairs of terminals. {See Table below) If the continuity for
even one pair is not as indicated, install a new regulator.

NQOTE: Correct readings for all possible pairs does not necessarily
guarantee that the regulator is functioning properly. Other defects
may dictate replacement. :

Terminal A - Blue

Terminal B — Black

Terminal C — Blue

Terminal D — Green

Terminal E — Yellow

Terminal F — Red

Continuity Checks e
Tester Probe + Colors of lead
Tester Prabe — Blue (A) Blue (C) Red (F} | Yellow {E} | Green {D) Black (B)
Blue (A) DiS. CON. DIs. DIS. DIS.
Blue (C) DIS. CON. bIs. DiS. DIS.
Red (F) DiS. DIS. DIS. DIS. Dis.
Colors of lead
Yellow (E) CON. CON. CON, Dis. CON.
Green (D) DIS. Dis. DIS. Dis. Dis.
Black (B) DIs. CON. Dis. Dis. DIS.
CON. — Continuity
DIS. — Discontinuity
SMEZ2760(1)-8304 YM275 and 276D
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CHARGING CIRCUIT 35bA

240-11-1

GENERAL INFORMATION

See chapter 40, Section 10 for charging system repair.

L.H. figure shows components of charging circuits. Wiring is
caontained in main harness.

A — Battery

B — Starter

C — Key Switch
D — Alternator
E — Regulator
F — Pilot Lamp

ALTERNATOR

The alternator {also called an AC generator) is composed of 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 of charging regulator and voltage
regulator parts, having double set of contact points and magnetic
coils.

Keep regulator away from any heat generating equipment
when servicing or testing.

SMEZ2760(1]-8304 YM276 and 2760
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240-11-2 Charging Circuit 35A
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3367075

A — Front Cover
B — Spacer
C — Pulley
D — Fan
E — Front Bearing
F — Bearing Retainer
G — Stator Cails
H — Rotor Assembly
1 - Stator Housing
J — Brushes
K — Rectifier

L ~— Rear Bearing
M — “A’” Terminal
N — Rear Cover

SME27601{11-8204 YM278 antd 2760
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Charging Circuit 3bA

240-11-3

HOW THE SYSTEM WORKS

SCHECMATIC OF CIRCUIT

In an alternator, unliike a DC generator, the magnetic field {B)
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 converted to direct current by six diodes
(C) in the rectifier bridge.

A — Stator Coil
B — Rotor Coit
C — Diodes

D — Resistor R1

E — Charge Contacts

F — Regulator Contacts

G — Charge Indicator Light
H — Key Switch

I — Battery
J — Alternator
K — Regulator

SME2760(1)-8304

3369001

Kinomoto, Primted in Japan

YM276 and 276D



240-11-4 Charging Circuit 36A

PHASE 1 — ALTERNATOR STOPPED
(ALSO EXTREMELY LOW SPEED)

Alternator Stopped:

1. Current flows from battery through key switch to “IC* terminal
on regulator, and through charge indicator light to “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, enabiing alter-
nator to generate electricity.

A — Stator Coil

B — Rotor Cail
C — Diodes
D - Resister R1

E — Charge Contacts
F — Regulator Contacts
G — Charge Indicator Light

H — Koy Switch
} — Battery
J — Alternator
K — Regulator
3369002
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Kinomoto, Printed in Japan



Charging Circuit 36A

240-11-5

PHASE 2 — LOW SPEED OPERATION

Generating Electricity:

1. As rotor turns, 3-phase alternating current is generated in
stator coil and is rectified to direct current by the six diodes.

2. When generated voltage becomes higher than battery voltage,
current flows through alternator “A" terminal to battery,
charging the battery.

3. At the same time, voltage at “N" terminal flows through charge
relay coil, bringing contacts P1 and P2 together. The charge
indicator light goes out.

A — Stator Coil

B — Rotor Coil

€ — Diodes

D — Resister R1

E — Charge Contacts

F — Regulator Contacts

G — Charge Indicator Light
H — Key Switch

I — Battery
J — Aiternator
K — Regulator

SME2760(1)-8304
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240-11-6 ' Charging Circuits 35A

PHASE 3 -~ MEDIUM SPEED OPERATION

Controlling Voltage at Medium Speed

1. As engine speed increases, voltage at N’ terminal through,
energizing coil.

2. Contact P4 parts from P3 and stays between P3 and P5,

3. Current 10 rotor flows through resister R1, causing alternator
to decrease generating electricity.

A ~ Stator Caii

B — Rotor Coil

C — Diodes

D — Resister R1

E ~ Charge Contacts

F ~ Regulator Contacts

G — Charge Indicator Light
H — Key Switch

| ~ Battary
J = Alternator
K — Regulator
3385004
SME2760(T)-8304 YM276 and 276D
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Charging Circuit 35A

240-11-7

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 to
ground through “E" terminal.

3. Current to rotor is shut off and alternator stops generating
electricity.

4. Phases 3 and 4 are repeated many times per second 1o maintain
voltage at proper level.

A — Stator Coil
B — Rotor Coil
C - Dindes

D - Resister R1

E — Charge Contacts

F — Regulztor Contacts

G — Charge !ndicator Light
H — Ksy Switch

1 — Battery
J — Alternator
¥ — Regulator

3369005
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240-11-8

Charging Circuit 3bA

33017

TME?7118

PRECAUTIONS

A CAUTION: When working on charging circuit, observe the
foliowing rules for your safety and prevention of damage
to tractor:

SAFETY

1. Keep all sparks and ftames 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 battery or battery
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 ground cable first.

4. Disconnect battery ground cable before working on electrical
system.

PREVENTION OF DAMAGE

1. Before connecting battery cables, be sure that battery and
alternator connections are correct. Reverse polarity can cause
permanent damage.

2. When connecting 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 ahternator terminals unless specifi-
cally recommended. Be careful to prevent grounding alternator
wires when disconnected.

5. Never attempt to polarize an alternator.

SME2760(71}-8304 YM275 snd 2760
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Charging Circuit 36A 240-11-9

DIAGNOSIS AND TESTS

Before testing alternator itself, see if 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 is used. Problem might be frequent starting,
with too little running to recharge battery.

4. Test battery as instructed in Section 05.

5. Check for a stow drain on battery. With all switches off, dis-
connect battery ground cable and connect a sensitive ammeter
between cable and battery post. W current exceeds 100
milliamps, see where it is going. Unplug connectors until you
locate the circuit, then try to find the problem.

6. Check entire charging circuit for a poor connection. Problem
could be at battery, starter, key switch, regulator or alternator.

2767039
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240-11-10 Charging Circuit 356A

With engine stopped and key switch off, use Volt-Ohm-Amp
meter to check for battery vottage at alternator.

1. Set selector switch to “30 VOLTS™.

2. Connect COM (—) probe to ground. Be sure it makes good
electrical contact.

3. Connect V-£1-A (+) probe to “A’ terminal on alternator and
read voltage. It should be 12.4 to 12.8 volts if battery is fully
charged.

4. If reading is low, check for defective battery or poor connec-
tions at battery, starter ar alternator.

A — (+) Prabe

B — (=} Prabe

C — “A" Terminal

D —“N", “F"” Connector
E — “E” Terminal

VOLTAGE CHECK TO ROTOR

1. Disconnect connector from back of alternator.

2. Connect COM {—) probe to “E” terminal and connect V-§2-A
{+} probe to “F'" terminal.

3. Set selector switch to 30 VOLTS".

4. Turn key switch on. Do not start engine. Observe voltmeter.

A — [+) Probe

B — {—} Probe

C — “A" Terminal

D -~ “N", “F” Connectoer
E — *“E” Terminal

if reading is at least 12 volts, check alternator output.

If reading is O or less than 12 volts, check wiring from battery to
regulator and from “F’" terminal to regulator for continuity and
poor connections. 1T wiring s OK, reguiator is defective and
must be replaced. See page 40-10-12.

SME2760(11-8304 YM276 and 276D
Kinomoto, Printed in Japan

BATTERY CONNECTIONS TEST o



Charging Circuit 35A 240-11-11

REGULATED VOLTAGE CHECK

Checking Regulated Voltage

1. Set selector switch to 30 VOLTS”". Connect COM {—) probe
to asuitable ground. Connect V-£2-A (+) probe to 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
battery. Meter should read 13 to 15 voits.

A — {4} Probe D - "N”, “F” Connector
B — {—) Praobe E — “E”, Torminal
C ~ “A" Terminal

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 requiator is 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 to use a jurmper
wire with a female blade connector on one end.

A — {+) Probe D - “N", “F" Connector
8 — ()} Probe E — “E" Jumper wire
C —"A" Terminal

If 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, whether alternator or voltage regulator is
defective. Bypass voltage regulator as follows to test alternator.

SME2760(1)-8204 YM27E and 276D
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240-11-12 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 to “F’' terminal.

3. With engine running at 2600 rpm, touch other end of jumper
wire to “’A’’ terminal, and ocbserve output on meter.

3367076

v Perform this test quickly to prevent possibie damage to
alternator.

If output is less than 35 amps, alternator is defective. Refer to
Section 10 of Chapter for repair instructions.

If alternator produces at least 35 amps in this test but does not
work properly in normal operation, voltage regulator is probably
defective.

SME2760(1)-8304 YM276 and 2760
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Charging Circuit 36A

240-11-13

REGULATOR CHECK

Voltage regulator is in compartment below instrument panel.

The following checks will not guarantee that voltage regulator is
working properly, but a bad reading will guarantee that it is 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

Terminal A" — White with red stripe
Terminal ‘L™ — Yallow

Terminal “E” — Black

Terminal “F" — White with black stripe
Terminal "1G” — Blue

{Some wire colors change at connector.)

CONTINUITY CHECKS

Terminal “E”"toground . .. .. ..............,. continuity
Terminal “L" to Terminal “E”" ... ............. continuity
Terminal “1C*”" to Terminal “F" . .. . ............ continuity
Terminal “N” to Terminal “E” ... ......... 20 ohms approx.

If continuity does not check as indicated, or if a defective voltage
regulator is indicated by the previous tests, install a new one.

SME2750( 1)-8304 YM276 and 276D
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240-11-14 Charging Circuit 35A
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STARTING CIRCUIT 240151

GENERAL INFORMATION

See Chapter 40, Section 15 for starting circuit repair.

v Never operate starting 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 to ""B“ terminal
of key switch {J).

When key switch is in “START"” position and starter override
switch is closed (ciutch 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} to ground.

Current through windings engages solenoid plunger {E} which
pushes pinion gear into mesh with ring gear and closes main
contacts {F). This permits battery current to fiow to field coils (G}
and through brushes {H) to armature (1).

The armature begins to rotate at high speed. Gear train reduces
output speed by one third. At this time, plunger is held in by force
of hold-in coil only since pull-in coil has been short-circuited.

\
When engine starts, overrunning clutch spins freely on shaft. This O) ©
prevents overspeeding of armature by flywheel.

When key switch is released, current to hold-in coil is shut off. Re-
turn spring forces plunger back to original position, opening main
contacts and shutting off current to field and armature coils.

1869012

A — Battery

B — Cable from Battery
C — Pulkin Winding

D — Hold-in Winding

E .- Solenoid Plunger

F — Main Contacts

G — Fisld Windings

H — Commutator Brushas
1 — Armature

J — Key Switch

K — Return Spring

L — Shift Lever

M — Overrunning Cluch
N — Pinion Gear

O — Ring Gear

SMEZ2760(1}-8304 YM276 and 2760
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240-15-2

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 aimost certainly result in one
of the following four situations,

A — When key switch is turned to start-position, nothing happens.
Salenoid 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 to test starter. Refer to the figure for each
solenoid terminals.

CAUTION: Be positive that transmission is in neutral
before using jumper wire to starter, Unless you want engine
to start, place throttle lever in “STOP* position.

B — Battery Terminal
S — Switch Terminal
M — Motor Terminal

SME27ECG( 1/-8304 YM276 ang 276D
Kinomete, Printed in Japan
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Starting Circuit

240-16-3

DIAGNOSING MALFUNCTIONS (Continued)

PROBLEM

When Key Switch is Turmed
to Start Position, Nothing Happens.
Solenoid Does Not Click

Solenoid Clicks, but

Starting Motor Does Not Operate

SMEZ760(1)-8304

POSSIBLE CAUSE

| oose connections between

starter, battery and key switch,

REMEDY

Clean and tighten.

Faulty starter switch. Replace.
Pinion gear seizes on shaft. Replace.
Faulty solenoid plunger or Replace,

short-circuit of windings.

. Connect a jumper wire to positive terminal of battery. Briefly touch

jumper wire to switch terminal (S}, of solenoid. If starter operates,
problem is in wiring or switches. Refer to circuit tests on page 5.

. If starter does nothing when jumper wire is touched to switch termi-

nal, test batteries as instructed on page 1 of Section 05. Make sure
all battery cable connections are clean and tight.

. If batteries and connections are good, test solenoid as instructed in

Section 15 of Chapter 40.

Loose connections at battery Tighten and

or soienoid switch (terminals "'8" Replace Battery

and "M~} Cable as necessary.

Faulty pinion gear or ring gear. Replace.

Worn brushes, weaken brush springs Replace brushes or

or dirty commutator. spring. Clean commu-
tator.

Fautty field coil. Replace windings.

Faulty or damaged main contacis Reptace.

in solenoid,

. Make sure all battery cable connections are clean and tight. Low voltage

caused by a poor connection is a common problem,

. Test batteries as instructed on page 1 of Section 05. Recharge or replace

batteries if necessary.

. If solenoid chatters and tow voltage is not the cause, an open circuit

in hold-in winding is indicated. Replace solenoid.

. 1¥ solenoid appears to work properly, problem is inside starting motor.

Remove and check starting motor as instructed in Section 15 of Chapter
40.

Kinomoto, Printed i1 Japan
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240-15-4

Starting Circuit

DIAGNOSIS AND TEST {(Continued)

DIAGNOSING MALFUNCTIONS {Continued)

PROBLEM

Starting Motor Runs, But
Does Not Crank Engine

Starting Motor Cranks Engine
Slowly or Erraticaliy

POSSIBLE CAUSE REMEDY

= Faulty overrunning clutch. Replace,

¢ Broken armature shaft or Replace.
pinion gear.

Problem would appear to be a defective overrunning clutch drive, broken armature
shaft or broken gears in gear train.

Whatever the case, starting motor must be removed and checked as instruct-
ed in Section 15 of Chapter 40,

e Loose battery cable connections. Tighten,

» Low volitage in battery, Charge battery.

& |Inside problem in starter, Repair or replace as necessary.
a) Brushes.

b} Windings are short circuited
or open circuited.

¢} 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 problern.

2. Test batteries as instructed on page 1. Section 05. Recharge or replace batteries
if necessary,

3. If low voltage is not at fault, problem is inside starter. Brush assembly could
be defective. Field windings or armature windings could be short circuited or
apen circuited, Bushings, pinion, or flywheel ring gear could be defective and
binding. Pole shoes could be dragging on avmature,

Remove and check starting motor as instructed in Chapter 40, Section 15,

SME27E0(1 18304
Kinomoto, Printed in Japan
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Starting Circuit

240-155

CIRCUIT TESTS

The figure {right]! shows components of starting system. I no
current reaches switch terminal of solenoid when key switeh 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. [f 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 faund elsewhere,

CAUTION: Be positive that transmission is in neutral hefore
using jumper wire. Unless you want engine to start, place
throttle lever in “STOP” position.

A — Battery E — Rear PTO
B — Starting Motor Start Safety Switch
C — Clutch Pedal F — Key Switch
Start Safety Switch
D — Front PTO

Start Safely Switch

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
chmmeter. The switch should ciose only when the clutch pedat
is depressed.

5. Repeat for the start safety switch on the rear PTO shift lever.

CAUTION: DO NOT attempt to start tractor by depressing
clutch pedal by hand while standing on ground, out of operators
station.

SME2760(1)-8304 YM276 and 2760
Kinomorto, Printed in Japan
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240-15-6 Starting Circuit

CIRCUIT TESTS {(Continued)
6. If necessary to remove and check key switch, test for continuity
between the following terminals,
Thermostart pasition . . . .. ... ... ... .. BtoR1,Bto R2,
................ Btc BR
Onposition . ......ieeerennncannas Bt BR
Startposition . . . .. .. s i BtoBR,BtoC
1867101
SME2760(1)-8304 YM276 and 276D
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LIGHTING AND ACCESSORY CIRCUITS 240201

GENERAL INFORMATION

See Chapter 40, Section 20 for lighting and accessory circuit
oo, @ ® © O
p \ \ 3 A\ Y
f ™y
Refer to Figs. (section 05 page & and 6) for lighting and accessory K \ \‘
circuit wiring diagrams and component locations. [ | [ l | l
All lighting circuits are protected by fuses located on left-hand
control console support. If ali lights on one circuit fail at the same
time, a fuse may have blown. | 5A I DOAl I JOA I @_‘
\s y,
DO NOT attempt to correct lighting circuit problems by 1247111 ~

installing 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 Clustor

B - Flashing/Warning Lights

C — Horn and Front PTO

D — Headlights and Work Light

Turn circuit on. If fuse biows again, check carefully for a short
or ground in wiring.

HEADLIGHTS

The tractor is equipped with two dual beam headlights mounted
on the front of hood.

The headlights are on when the light switch is in the S or H posi-
tion. The high beam is “ON" in S position.

SMEZ760(1)-8304 YM276 and 276D
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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 fight, pull the light switch.

To filash one of each light as turn signal, turn the switch at the
both pushed and pulled positions. ¥ turned clockwise, right
hand light flashes. If turned counterclockwise, left hand light
flashes.

L26I4APh

If the flashing warning-turn signal lights do not work correctly,
inspect and test fiasher relay and switch as instructed 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 Warning-Turn B — Connector From Switch
Signal switch

Tarminal 1 — Green/Yellow {To left light}
Terminal 2 — Green/Black (To right light)

Torminal 3 — Green/Red {(Power in from ratay}
Terminal 4 — Green {Power in from a "hot™ circuit}

SMEZTEOT)-B304 YM276 and 2760
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Lighting and Accessory Circuits 240-20-3

A — Right Turn Flashing Position
8 — Neutral Position
C — Left Turn Flashing Position

(A} Pushed Position

SWITCH POSITION TERMINAL IN CONTINUITY
Neutral N . . . L o0 v h it s s e e e e e e 1and 2
Right B . . . ... . ... i en e tand 3
Left L .. ... e e e 2and 3

(B! Pulted Position

SWITCH POSITION TERMINAL IN CONTINUITY
Neutral N . . ... .. ... ... ... v oo .--12and3
Right R , ... ... ... 1and 3
2and 4
Left L ... i e e 2and 4
2and 3

FLASHER TESTING

To test flasher on tractors without turn signals:
1. Remove access 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 fight switch is pulled

position, the lamps should glow steadily.

5. If flashing warning-turn signa! lamps do not glow, check for
loose connections, blown fuse or defective bulbs.

A — Flasher C — To Switch (Green/Red)
B — "Hot” {(Green/Black}

SME2760(1)-8304 ¥M276 and 276D
Kinomaro, Printed in Japan




240-20-4

Lighting and Accessory Circuits

3364621

®

- -
1867102 @ ®

LIGHT SWITCH

1. Remove set screw and knob from shaft. Remove access panel
below instrument paneil.

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.

CONTINUITY BETWEEN
SWITCH POSITION CONNECTOR TERMINAL B
OFF o ottt et e e i NONE

IstPulied Position . . . .. . ... ...+ . S and H

2nd Pulled Position . . .. ......... H

B — To kay Switch
S — To High Beam Headlights and Work Light
H — To Low Beam Headlight

SME276011]-8304 YM276 and 2760
Kinpmoto, Printed in Japan



Lighting and Agcessory Circuits 240-20-5

INDICATOR AND
INSTRUMENT LIGHTS

INDICATOR LAMPS

The “TEMP" light (A}, glows when engine coolant temperature
exceeds 110°C {230°F),

The “CHG" light {B) glows when alternator output is insufficient.

The "OIL" light (C} glows when engine cil pressure drops below
14.2 psi (1.0 kg/cm? ).

All three lights shoutd be off when engine is running. If any light
comes on, stop engine immediately and correct problem.

A — Tamperature
B - Charga
c—0il

Diagnosing Indicator Lamps

The “CHG" and "OIL" lights should glow when key switch is
“ON" with engine not running. 1f they don’t glow, check far
a blown fuse. If fuse is OK, check continuity of hot wire between
fuse holder and 6-pin connector terminaf (A). Repair as necessary.

A -- Not used D = To*OIL" Sender
B — To Regulator E — Hot Lead
C ~ To Ground F — To “"TEMP"" Sender

Temperature Light Tests

1. Disconnect wire from oil pressure sender.

2. With key switch *ON", touch wire to a good ground. If “QIL”
light glows, sender is defective and must be replaced.

3. If light does not glow, check continuity of wire between sender
and 4-pin connector terminal {D) with an ohrmmeter or test
light. Repair as necessary.

4. If light stili does not glow, replace bulb and repeat step 2.
See BULB REPLACEMERNT.

SME2760(1)-8304 YM276 and 2760
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240-20-6

Lighting and Accessory Circuits

Charge Light Tests

1. if fuse is OK, open hood and unplug connector between voltage
regulator and main harness.

2. Connect a jumper to charge light wire at main harness connector

{yellow and green wire).

3. With key switch “ON”, touch jumper to a good ground. If
*CHG" light glows, regulator is defective and must be replaced.

4. tf light does not glow, check continuity of yellow and green
wire between regulator connector and charge light socket.
Repair as necessary and repeat step 3.

5. If 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, If
“TEMP" light alows, sender is defective and must be replaced,

3. If light does not glow, check continuity of wire between sender
and oil light socket with an ohmmeter or test fight. Repair as
necessary.

4. If light still does not glow, replace bulb and repeat step 2.
See Buib Replacemnent.

Indicator Lights On With Engine Running

If any light comes on while engine is running, stop engine im-
mediately and correct problem,

If “OIL" light comes on, check wiring for shorts, If wiring is OK,
install a known-good oil pressure sender and start engine. [f light
comes on momentarily and then goes out, original sender is
defective.

If light stays on, check oil pressure. Refer to Chapter 20, Section
10.

If “TEMP’ light comes on, check wiring for shorts. If wiring is
OK, install a known-good temperature sender and start engine.
If light does not come on, original sender is defective.

If light comes on, check cooling system. Refer to Chapter 20,
Section 20.

If “CHG” light comes on, check regulator as directed in Chapter
240, Section 10. Replace as necessary,

A — Temperature
B — Charge
C - 0il

SME2760(1) 8304 YM278 and 2760
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Lighting and Accessory 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. Lift out bulb.

3. Insert new bulb. Press buib 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 butb in, turning clockwise. Replace lens.

WORK LIGHT (Opticnal)

1. Remove rear cover by removing three screws.

2. Remove reflector and lens from housing. Remove lens from
reffector.

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.

SMEZ2760(1]-8304 YM276 and 276D
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240-20-8 Lighting and Accessory Circuits

1. Remove access panel by removing five screws (A).

A — Scrows
B — Access Pansal

2, Tumn 1/4 counterciockwise 10 remove holder with bulb (C}
from lamp cluster {B).

A — Instrument Panel
B — Lamp Cluster
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 helder 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

SMEZ2760(1)-8304 YM276 and 276D
Kinomoto, Printed in Japan
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SPECIFICATIONS AND SPECIAL TOOLS

250-00-1

~— ~ngine Clutch
ITEM

Disk Facing

QD.. .. .

0

Clutch StaticTorque . . . .. ... ... ... ...

Power Shift Transmission
ITEM
Power Shift Clutch Disk

OD...... .. ..
ID. ..

Clutch Static Tarque . . .. ... -

Clutch Dynamic Torque . . . ...

/—‘\
ower Shift Pump
Tvpe ... e e Internal Gear
DFIVE © . e e e e Driven by Clutch Drive Shaft
{Main Drive Shaft}
Capacity {at 2600 rpm.} . . . oo .. ... 12.488/min (328GPMY . . .. ... .. .. ..

Clutch Operating Pressure
{Main Relief Valve)

Lubricating Qil Pressure . . . ...
{Znd Relief Valve}

Transmission Oil Filter

(Suction Screen) . ... ... ...t

Hydraulic Oil Filter

(Cartridge Type) . ... ... ..., .......
Transmission Qil . ., .. YM276 .
YM276D
SME2760(1)8304

SPECIFICATIONS

NEW PART SPECIFICATIONS

200mm (7.87 in.}

140mm (5.51 in.)
B.3~8.9mm {0.327~0.350 in.)
160.2em? (24 8sq.in.)

2254Nm (23kgm) (166.4ft-ib.)

NEW PART SPECIFICATIONS

100mm (3.94 in.)
83mm (3.15in.)

25~27mm {00984~0.1063 in.}. ... . _.

28.3cm? {4.38 sq.in.)
Copper Sintered Alloy

274 1Nm {27.97kgm} (202.3ft-1b.}

182.8Nm (18.65kgm} {134 9ft-Ib.}

1500kPa {15kg/cm?) (213 psi.)

40kPz {0.4kg/em?) (569 psi) . ... ... ..

150 Mesh

17.52 {4.6 US gal )
18.02 (4.8 US gal.)

WEAR LIMIT

6.6mm {0.260 in.}

WEAR LIMIT

.. 2.1mm {0.0827 in)

9.36%/min (2.46 GPM)

.. 19.6kPa (0.2kg/cm?) {2.84 psi.)

YM276 and 276D
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250-00-2

Specifications and Special Tools

SPECIFICATIONS (Continued)

PTO
ITEM SPECIFICATIONS
PFTO Shaft
Speed . . ... e e e 540 rpm. {at 2258 engine rpm.}
1000 rpm. {at 2294 engine rpm.}
FWDE ot e e e e 1-3/4 in. SAE 6-Splines
Oneway Clutch Type . ... .. ... .. ... . .... Claw

Final Drive and Differential

ITEM SPECIFICATIONS
Differential Reduction Ratio . ......._.......... 4,091 101
Final Drive

Reduction Ratio . .. .. .. ..ot i 6.300t0 1

Total Reduction Ratio. . ... ..... ... ........ 2577310 1

Front Wheel Drive

ITEM NEW PART SPECIFICATIONS WEAR LIMIT
Front Differential Reduction Ratie . .. ............ 4.500to0 1
Front Drive Shaft
Gear-to-Bevel Pinion Reduction Ratio . .......... 1.871t01
Frent Drive Final
Gear-to-Pinion Reduetion Ratio ... ............ 2.308 101
Front Brive Total Reduction Ratio . .. . ........... 15,736 to 1 (from rear differential drive shaft}
Front Axle-to-Rear AxleSpeed Ratio . . . ........... 1.638 101
Front Wheel Pre-RunPercent . .. ................ L 0 and 6%
Front Drive Ol Reservoir Capacity ... ............ 1.58 US gal (6.0 2}
Shift Levers Operating Force
ITEM NEW PART SPECIFICATIONS
ClutchPedal ... ........ ... . ... iiannn 196 N {20 kg) (44 lbs)
Power Shift Lever . . ... ... . oot iennnennnn 49 N (5 kg} {11 Ibs)
Range Shift Lever .. .. .. ... oo e nann 98 N {10 kg) {22 lbs)
PTOShift Lever . .. ... . . . i e e 69 N {7 kg) {15 1bs)
Differential Lock Pedal .. . . .. oo i i r i nnnnan 98 N (10 kg) (22 {bs}
Front Wheel Drive ShiftLever . . .. ... .. ... ... ... 49 N (5 kg) (11 Ibs)
SME2766(1/ 8304 YM276 and 276D
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Specifications and Special Tools

250-00-3

SPECIAL TOOLS

Hand Tachometer

Checking engine and PTQ speeds.

Push-Pull Gauge

Checking shift lever and pedal operating force.

Hydraulic Pressure Gauge Kit (TOL 91000000}

Checking the following pressure:
o Power shift system pressure.
s Power shift lubricating pressure.

A — 0—-250 kg/cm®

B — 0-35 kg/em’

C — 0-5 kg/em?

D — Hose with Quick Coupler

E — Adapters with Quick Coupler

SME2760(1)-8304 YM276 and 2760
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250.00-4 Specifications and Special Tools

POWER FLOW DIAGRAM

YM276 (2WD)
K222617 PTO
ENGINE ®@®
ITBAHA ‘
Z7HPL600 rom |
|
I
— ] I; o
1
[ ! \ 6305
6304N 6007
6207
o3
poo
> 45T
5306N
@7
3 S 831 a67
== S SN
st ALANGE SHIFT —
- —O
2767025A

YM276D (4WD)

ENGINE £004 B304

3T84HA "
27HP2600 ram
T T 211215‘-r ]
l‘ T | HRe20e
—_————y
onou u K182420
5007 % e07 .\
6206
I

16007 \

—

o 6210
3 o —
o]
~eljla HRAZZ006X) o q o) O
277
2767025
SME2760(1)-8304

YM276 and 276D
Kinomete, Printed in Japan



CLUTCH AND TRANSMISSION OPERATION

250-05-1

2767001

SME276011}-8304
Kinomoto, Printed in Japan

A — Axle Housing

B =~ PTO Shaft

C — PTO Pinian Shaft

D — PTO Shift Laver

E — PTO One-Way Clutch
F — PTO Cannecting Shaft

G — Differential Lock
H — Range Shift Lever
I — Powar Shift Lever
J — Counter Gear

K — Clutch Drive Shaft
{Main Driva Shaft)

L — Main Shaft

M — Clutch

N — Engine Flywheel

0 — P.S. Clutch Shaft

P — Differantial Drive Shaft
Q — Differential Ring Gear

A — Final Yaduction Pinion Shaft X — Clutch Pedal

§ — BrakeShoe

T — Final Drive Gear
{J — Rear Axle Shaft
V — PowerShift Pump
W — Clute) Packs

Y - Front Drive Shift Lever

The clutch {M} is 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 of the transmission
case.

Hand-operated levers (D, H, | and ) provide control of the
transmission and PTO gears.

Foot-operated pedals provide control of the brakes (S),
clutch {M) and differential lock {G).

AI.I gears and pinions through the power train are spur
gears. -

Bearings are straight ball bearings Jubricated by splash
from the transmission case {which also serves as the main
hydraulic oil reservoir).

The two paired power shift ciutch (W)} packs provide
one reverse and three forward speeds control without
clutching. The wet disk ciutches and plates are lubricated
by splash and pressurized transmission oil. The individual
pump (V) for clutch operation is driven by main drive
shaft (K}.

The clutch has a single dry disk which also operates the
PTO. The PTO is transmission driven and a collar shift
engages or diserigages the PTO gear train.

The brakes (S} provide a means to stop tractor motion
by braking the fina! drive pinion shaft (R).

YM276 and 2760



250-05-2

Clutch and Transmission Qperation

POWER FLOW DIAGRAM
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A — Flywheel F — Return Springs
B — Clutch Cover G — Clutch Pedal

C — Pressure Springs H — Main Drive Shaft
D — Spring Fingers 1 — Clutch Rod

E — Ciutch Housing

The clutch assembly is attached to the rear of the engine
fiywheel. 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 (O) in the clutch disk dampen the transmission of
torgue by allowing twist between the disk facings and the
flywheel (A} when the clutch is engaged.

Q)

4 — Adjusting Nuts
K — Arm Shaft

L — Bearing Sleeve
M — Release Bearing

-
( \/f
\/

Power Flow

N — Clutch Disk

O — Torsional Springs
P — Pressure Plate

Q — Start Safety Switch

YM276 and 276D
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Clutch and Transmission Operation 250-05-3

DISENGAGING THE CLUTCH

Depressing the clutch pedal (G} moves the clutch rod ()
forward rotating armshaft {(K) forward. This rotates a yoke
which pushes the release bearing (M) 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 (C)
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 (D) also move
of the pressure plate (P) to move it against the clutch
disk (N}). This clamps the disk between the friction surface
of the engine flywheel and the pressure plate {P).

The disk has friction facing on both sides to allow power
flow from the engine flywhee! to the main drive shaft
{H). (since the main drive shaft is 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. ft is adjustable and shoutd never
be depressed by anything other than the clutch pedal.

A — Clutch Pedal
B — Start Safety Switch

SME2760(1)8304 YM2IG and 2750
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250-05-4 Cluteh and Transrission Operation
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POWER SHIFT TRANSMISSION 250-10-1

2767003A

A — Internal Gear Pump
{Power Shift Pump)

B « Main Shaft
C — Counter Gears

HOW THE SYSTEM WORKS

The power shift transmission is composed of sliding gear
transmission for range shifting and constantmesh transmis-
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.

D — Inertia Brake
E — Power Shift Clutch Shaft i — Differential Drive Shaft
F — 1st-Reverse Clutch Pack
G — 2nd-3vd Clutch Pack

H — Range Sliding Gears

J — Reverse ldle Gear
K ~ Main Gears

The engine power is transmitted from main drive shaft
through power shift pump (A} to main shaft (B). The
power from main gears (K} on main shaft s transmitted to
the constantmeshed gears on power shift clutch shaft (E).

The power from power shift clutch shaft is transmitted to
counter gears (C), and then down to differential drive
shaft (J) for creep, st 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 (1) drive differential ring gear,

SME2760(7)8304
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250-10-2

Power Shift Transmission

A ~— Suction Screen
2767003 B — Internal Gear Pump

C — Ceanter Plate

D ~ Regulator Case

E ~ 2ad Relief Valve

POWER SHIFT COMPONENTS

The power shift control system generates, directs, and
controls the pressure and flow of oil within the transmis-
sion. It also lubricates and cools the power shift clutches
and plates.

Qil is drawn from the transmission case, through suction
tube and suction screen (A). The oil flow after passing
screen is divided to internal gear pump (B) and to hydraulic
pump through hydraulic oil filter {Cartridge type).

SME2760(1)8304

F — Main Relief Valve
G ~ Delay Ralief Valve
H — Valve Spoot
I — Oil Manifold

"\

J - Powaer Shift Cluteh Shaft
K — Rav-1st Clutch Pack

L — 2nd-3rd Clutch Pack

M — Power Shift Lever

The power shift control system consists of the following
components: power shift pump (B}, center plate (C),
regulator case (D), oil manifold (1), power shift clutch shaft
{J), valve spool {H) and valves (E, F, G).

When the power shift lever is moved from one speed to
another, control is achieved by these components, which
are described on the following pages.

Kinomota, Printed in Japan
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Power Shift Transmission 250-10-3

POWER SHIFT PUMP

The internal gear pump is located in the front of main

shaft. It supplies pressure oil to operate the transmission @ ©
and lubricate the cluich packs. J
]
B g I I

A — Pump Shaft @ 2 L —

B — Pump Housing Cover I

C — Pump Housing Iy

— i

D — Pump Drive Gear

E — Pump Outer Goar o= 3 |
F — Qil Manifold
G — Inartia Brake

2767020
REGULATOR CASE
The regulator case consists of valve spool [A), 2nd relief
valve (B), main relief valve (C} and delay relief valve {D),
and is located on the upper side of transmission case.
A — Valve Spoo! © b o
B — 2nd Relief Valve W\ ——
C — Main Relief Valve (O O L0

D — Delay Reliof Valve by
E — Regulator Case

1863029

SME2760{1)8304 Y276 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 to the power shift control
tever. The valve direct pressure oil 10 the seiected clutch
piston.

The valve spool has five positions, Reverse, Neutral 1st,
Znd ant 3rd. Each positions is connected to the clutch
pistan.

T 7o st Clutch Piston
- To 2nd Cluteh Piston

1B63029F To 3rd Clutch Piston

#:1 To Reverse Clutch Piston

2nd Relief Valve

The second relief valve is located on the transmission
case facing to reguiaror case lubricating oil gallery. The
valve regulates lubricating oil pressure for clutch patks.

SR Pressurized Qil

B 7 ¢ Reservoir (transmission)
A — 2nd Relief Valve

B ~ Valve Spring

C — Valve Seat

D — Transmission Case

1863029
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Power Shift Transmission 250-10-5

Main Relief Valve and Delay Relief Valve (DRV)

The main relief valve {A} is located on the right hand side
of the regulator case. The valve having pilot hole on its
side control power shift clutch operating pressure. The
regulated pressurized oil is directed to valve spool.

The delay relief valve {DRV} {B) is located on the rear
side of main relief valve (A) against outer spring (E}.

When moving power shift lever from neutral to speed
position, the pressure of oil trapped in pump gallery starts
to increase.

1B630290G

A — Main Relief Valve

B — Delay Relief Valve (DRV)

C - 2nd Relief Valve

D — Orifice

E — Outer Spring

F — Inner Spring

G — Adjusting Shims

P — From Power Shift Pump

L — Fo Lubrication
The pressure affect to move main relief valve to the rear-
ward against outer spring (E). The same pressure oil is L) ! |
sprayed through smalt orifice (C) into DRV sleeve to move 3 ? E C D | J (©\r
DRV body {A) to the fareward against outer spring (E). : ' i
The moving speed to DRV body is not fast because of \ ) (:;W

Al

orifice. This time lag permit main relief vaive to increase =

gradually the system pressure for smooth power - _ R i
connection. é?y& e, ,J

] Pressurized Oil
{On the increasing) :) O O -
- To lubrication L B ﬂ -

1863028X

When DRV body comes to the shoulder {F) of sieeve

against springs (D, E), the system pressure 1520 kpa (15.5
kg/em?) (220.5 psi) is obtained. 3 E QD i ! LC

The inner floating spring {F) gives additional tension to Jﬁél
outer spring (E) to obtain the system pressure, The system 5 A
pressure can be adjusted by adding or removing adjusting == ﬂl
shims (G) located between outer springand DRV.

[ Pressurized OW B — Main Reliof Vaive : 'n'
C — Orifice

{ To lubrication D — Inner Spring ]TE
E ~ Outer Spring 3 O —_— O /

A — Delay Relief Valve (DRV)  F — Shouider —~ LB ( AN |

G — Shims
1863029Y

SME2760(118304 YM226 and 275D
Kinomoto, Printed in Japan



Power Shift Transmission

POWER SHIFT COMPONENTS
(Continued)

CENTER PLATE {OIL GALLERY PLATE)
AND Of. MANIFOLD

250-10-6

g

|
g

df

& ____my | - |
e 1 [ JCo

2767021 2767020
- To 1st Clutch Piston A — Center Plate
i B — Power Shift Pump

BrEEH] To 2nd Clutch Piston
[~} To 3rd Clutch Piston

To Reverse Clutch Piston
@ To Regulator Cass

B o Lubrication

€ — Oil Manifold
D — Power Shift Clutch Shaft

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).

0J©)
30

gt

Tl
i
]l
|l

2767044

11 — B To 1st Clutch Piston
(2} —{T55] To 2nd Clutch Piston

{3) =[] To 3rd Clutch Piston
{R) — SRl To Reverss Clutch Piston

(L) — R : ubricating O

SME2760(1)8304
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250-10-B Power Shift Transmission

POWER SHIFT COMPONENTS
(Continued)

CLUTCH PACK

The clutch pack consists of clutch disks (E), clutch steel
plates (F), one backing plate (H), piston (J) and cylinder
{1}. There are separator springs {G) between steel plates
to give a even space for each clutch disk to eliminate elutch
draging.

2767022

A — Reverse Clutch Pack E — Clutch Disks 1 — Cylinder M — Power Shift Clutch Shaft

B — 1st Clutch Pack F - Stee! Plates 4 — Piston N — Needle

C — 20d Clutch Pack G — Separator Springs K — Piston Return Spring

D — 3rd Clutch Pack H — Backing Plate L - Clutch Hub and Gear

SME1800(1)-8304 YM276 and 276D
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Power Shift Transmission 250-10-9

HYDRAULIC CONTROL SYSTEM

HYDRAULIC CONTROL AND LUBRICATING FLOW (1st Speed Position)

H
F G
-0~ D®
D
E o
N e rcsurized Gil (To st clutch piston)
Pressure Free Oil
B C - Lubricating Oil
= ‘E = 2] To Sump
=SSSS A
2767028
A — Transmission Oil Sump ¢ — Power Shift Pump F — Main Relief Valve | = Power Shift Clutch Shaft
B — Suction Screen D — Valve Spool G — Orifice J — Clutch Pack
{Strainer) E — 2nd Relief Valve H — Delay Rolief Valve (DRV) K — Inertia Brake
SME2750(1)8304 YM276 and 2760
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Power Shift Transmission

HYDRAULIC CONTROL SYSTEM

250-10-10

(Continued)

NEUTRAL POSITION

i i Pressure Free Oil

1863020E

27670038

YM278 and 2760
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250-10-11

18630298

G

Power Shift Transmission
1st SPEED POSITION

B Pressurized Ot
Prassure Free Oil

YM276 and 2760

o e ,..,c.i@:\
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Power Shift Transmission

HYDRAULIC CONTROL SYSTEM

250-10-12

{Continued)

2nd SPEED POSITION

—————

Tl Pressurized O

E::] Pressure Free Qil

1863029C

2767003D

YM276 and 2760
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250-10-13

Power Shift Transmission

—

—_—————1

3rd SPEED POSITION

o

O{_\F"‘\

— |

Q) O

—_—

Bl Fressurized Oil
Pressure Free Oil

18630290

2787003E

YM276 and 276D

Kinomoto, Printed in Japan

SME2760(1)}8304



Power Shift Transmission

HYDRAULIC CONTROL SYSTEM

250-10-14

(Continued)

REVERSE SPEED POSITION

TR Pressurized Oil

; ] Pressure Free Oil

1863029A

A R
Uailn
e
~ \

W

o

oot
S50

2767003F

YM276 and 2760
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Power Shift Transmission 250-10-15

POWER SHIFTING POWER FLOW

Power from the engine flows to the main shaft gears (G,

1, J and K). E%ij@ %«@) @)\®

The four main gears {G, |, J and K) on the main shaft B
are meshed with each coupled gears (B, C, E and F} on the | i,
power shift clutch shaft {H). These gears mesh constantly _
and rotate. e il =]

Wi

The gears on clutch shaft mesh with gears and rotate at & =
each individual speed, but not transmit power when power
shift tever is in neutral position.

When shifting the power shift lever in 1st speed position, H B
the 1st ctutch piston compressed clutch disks and plate | 2267060

to connect 1st clutch gear (B} to the clutch cylinder (A},
Since the clutch cylinder is fixed with key to clutch shaft.

)
Oy
@
©
@
®

The power from the engine flows to main gears, clutch
pack and to counter gear {L) or differential drive shaft (M},

Refer to 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 {3} and (B).

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 {(B)
and clutch shaft {H). The rotational direction of clutch
shaft is clockwise viewing from rear end of clutch shaft
and it gives reverse direction of tractor movement.

— Raverse-1st Clutch Pack
-~ Reverse Clutch Gear

= 1st Clutch Gear

- 2nd-3rd Clutch Pack

— 3rd Clutch Gear

—~ 2nd Clutch Gear

— Reverse Main Gear

— Power Shift Clutch Shaft
— st Main Gear

— 3rd Main Gear

— 2nd Main Gear

— Counter Gear

M — Diffarantial Drive Shaft

FRCO=TITOTMTMOODD
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250-10-16 Power Shift Transmission

POWER SHIFTING POWER FLOW (Continued)

1st SPEED POSITION

2267061 A

2nd SPEED POSITION

I

e e e e e — —— E—— = — o <

=l AN 7 X\

2267063A

YM278 and 2760
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Power Shift Transmission 250-10-17

3rd SPEED POSITION

2267062A

REVERSE SPEED POSITION

1 —
i

N
Adk i
s i

T

N — %f\/ﬂ/ AN

2267064 A

SME2760(118304 YM226 and 276D
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250-10-18

Power Shift Transmission

GENERAL

RANGE SHIFTING POWER FLOW
©) ® ®

()

[T

T1

2767023

A — Main Shaft

B — P.S. Clutch Shaft

C — Clutch Shaft Gear
D — Counter Shaft Gaar

E — 2nd Counter Gear
F — Craep Gears

G — 3rd Counter Gear
H — Znd Sliding Gear

The range shift transmission has three parailel shafts.
Main shaft (A} which is one of parallel shafts has counter
cluster gear on it, Differential drive shaft {L} has asliding
gear {H & K). Creep gear shaft (N} provides a creep speed
ranges. Sliding spur gears (H & K) provide three speed
ranges. Since sliding gear speed does not synchronize
with counter gears, the tractor must be stopped while
shifting,

The counter cluster gear has five gears (D, E, F, | & J}.
This counter cluster gear is just rotating on the main shaft
(A).

SME2760(1)8304

1 — st Counter Gear

J — Creep Counter Gear

K — Creop- 1st Sliding Gear
L — Differential Drive Shaft

M — 3rd Sliding Gear
N - Creep Gear Shaft

The gear (D) meshes constantly with clutch shaft gear
(C), and power flows to creep, 1st and 2nd ranges through
this counter shaft gear {D).

3rd range is provided by meshing gear (G) of power shift
clutch shaft and gear {M) of sliding gear.

Kinomoto, Printed in Japan
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Power Shift Transmission 250-10-19

CREEP SPEED RANGE

2767023A

1st SPEED RANGE

8 BT
Rl

By

27670238

SME2760(1)8304 YM276 and 276D
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250-10-20 Power Shift Transmission

RANGE SHIFTING POWER FLOW (Continued)

2nd SPEED RANGE

131
2767023C ——\

3rd SPEED RANGE

2767023D

SME2760(1)8304 YM276 and 2760
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Power Shift Transmission 2560-10-21

SYSTEM TESTS AND DIAGNOSIS

POWER SHIFT PRESSURE TESTS

ACAUTION: Escaping fluid under pressure can have
sufficient force to penetrate the 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, to search for suspected leaks.
If injured by escaping fluid, see a doctor at once.
Serious infection or reaction can develop if proper
medical treatment is not administered immediately.

Preliminary Checks

v If an operator complains of transmission malfunction,
ask the operator about all related operations. For
ALL transmission malfunctions -— before any
further diagnosis is attempted, FIRST:

1. Check oil level, filter and condition and correct if
necessary. Also look for signs which may indicate
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 and
at rest.

bl Unusual noise at 1000 rpm could indicate leakage.
c) Hot oil lines could indicate internal teakage.
d) Note all operating and shifting characteristics.

e} Operate function control levers, noting any
problems which may help isolate a bhydraulic
probiem,

2760457

3. See Chapter 270 for hydraulic test procedures,
procedure for heating hydraulic oil.

SME2760(1)8304 YM276 ancl 27
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250-10-22 Power Shift Transmission

SYSTEM TESTS AND DIAGNOSIS
(Continued)

Testing System Pressure

Use the following procedure to test for a malfunction in
the transmission contro!l system or excessive pressure oil
leakage.

1. Start engine and operate at 1500 rprm until transmis-
sion cil reaches operating temperature 40-50°C
{104-122°F).

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
2761507 ' case and install hydraulic pressure gauge {3500 kPa
' or 35 kg/em?).

Start engine.

4. With range shift lever in neutral position, check

pressure on the gauge at the power shift lever is
in R, 1, 2 and 3 speed positions.
The pressure gauge should indicate 1500 to 1600 kPa
(15.0 to 16.0 ko/cm?) {213 to 227 psi.). 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, instali the plug {PT 1/8) with
seal tape.

v Do not wrap tape on plug head to avoid the tape
trashes plug relief valve.

Testing Lubricating Pressure

To check lubricating oil pressure, use the following proce-
dure.

t. Start engine and operate at 1500 rpm until transmis-
sion oil reaches operating temperature 40-50°C
(104-122°F).

2. 5top engine and place power shift lever and range
shift lever in neutral position.

3. Remove the lower plug {B) in the right side regulator
case and install hydraulic pressure gauge {3500 kPa
or 356 kg/cm® ).

Start engine,

4. With range shift lever in neutral position, check
pressure on the gauge at the power shift lever is
in R, 1, 2 and 3 speed positions.

The pressure gauge shouid indicate 20 to 40 kPa
{0.2 to D.4 kg/fcm?) (2.8 to 5.7 psi.). O pressure
at Neutral Position. Determine the cause using
trouble shooting tabie on page 250-10-23, 250-10-24,
250-10-25 if does not.

5. After checking pressure, install the plug (PT 1/8)
with seal tape.

Do not wrap tape on plug head to avoid the tape
trashes plug relief valve.

SME2760(1]8304 YM276 and 2760
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Power Shift Transmission

250-10-23

POWER SHIFT TRANSMISSION TROUBLE SHOOTING

1. TRACTOR DOES NOT MOVE WHEN POWER SHIFT LEVER IN ALL POSITIONS (1st, 2nd, 3rd and Revers}

Main relief vatve pressure
{System pressure} is low
at all speed positions.

Hydraulic-Transmission oil
level too low

Check oil level.

If it is low, add John Deere Type 303 or
Hy-Gard Transmission-Hydraulic oil or its
equivalent.

—-IV Oil filters clogged

]

Clean Transmission oil filter {Suction screen).
This filter must be cleaned every 600 hours or
annuaily at the same time which the transmission
0il is replaced.

Weaken relief valve spring

Adjust spring tension using adjusting shims.
Replace if necessary.

—-—’ Worn internal gear pump

i—~—-| Replace pump. |

Stuck main relief valve or
DRV valve {Delay relief

vaive)

—-——-l Cliean valves or replace if necessary. |

Damaged O-rings for suction

pipe.

‘——-—~rﬁeplace O-rings. I

il leakage from regulator

tase packing.

——-] Replace packing. I

Seal rings at clutch shaft

worn or broken.

————I Replace seal rings. I

Power shift linkage adjust-

Main relief valve pressure
(system pressure} is correct
at all speed position.

2. TRACTOR DOES NOT MOVE WHEN

Main relief vaive pressure
(system pressure) is 100
high.

ment is not proper.

Adjust shifting linkage length. Rotate turn-
buckle.

——————————-{ Worn or broken gears

I

Check the following gears:
a}l Sliding gears
b) Idle gear
¢l Coumer gears
d} Reduction gears
€| Differential gears
f} Final reduction gears

Main relief valve stuck or its
pilot hole pluged, or wrong

Main relief valve pressure
{System pressure) is low at
a certain speed position,

spring or shims installed.

POWER SHIFT LEVER IN A CERTAIN SPEED POSITION

Check main relief valve, springs and adjusting
shims.

Seal ring at clutch shaft worn

or broken.

—’i Replace seal ring. l

SME2750(1)8304

—-rWorn or scratched cylinder

f——-———{ Replace cylinder. ]

——-[ Worn or broken piston O-ring—l——-|

Replace O-ring. |

——[ Broken cylinder

|—.

Check main relief vaive pressure in the other
speed position. |f the pressure is too high, check
main relief valve pilot hole for clog. Clean it

and replace cylinder.

Kinomoto, Printed in Japan
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250-10-24 Power Shift Transmission

POWER SHIFT TRANSMISSION TROUBLE SHOOTING (Continued)

3. TRACTOR MOVE SLOWLY WHEN POWER SHIFT LEVER IS PLACED IN “NEUTRAL"” AND RANGE SHIFT LEVER 1S PLACED

IN CERTAIN POSITION,
Piston return spring broken -
or unhooked. Replace or hook spring. ‘

Clutch piston does not Worn or sgratched cyilinder —’—-———i Replace cylinder. -l

return
—-{ Worn or damaged piston O-ring }_—-Uepiace O-ring. ]
—-{ Improper oil H Use Transmission-Hydraulic Oil or its equivalenﬂ

lOi! viscosity oo high 1. Warrn-up hydraulic system.
—°[ Temperature too low }—q 2. Use Transmission-Hydrauiic Oil heater
(Optional ).

—{ Weak brake piston spring _|———-{ Repiace brake piston spring.

—-[ Stuck piston with foreign material ]——-Iﬂean piston,
—-{ Worn or damaged piston Q-rings H Replace O-ring.

—-[ Worn brake disk. }———*{jeplace brake disk.

insufficient neutral brake [———

L

SME2760(1)8304 YM276 and 276D
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Power Shift Transmission

250-10-25

4. TRANSMISSION SHIFTS TOO FAST

Main religf valve pressure
setting 100 high

Adjust main relief valve 1500 to 1600 kPa (15 to

]

Stuck main relief valve with
foreign material

Stuck delay relief valve (DRV)

with foreign rmaterial

Worn O-ring on delay relief
valve (DRV)

5. TRANSMISSION SHIFTS YOO SLOW

Low Transmission-Hydraulic oil
ievel

2 .
16 kgfem? ) (213 10 227 psil.

v——l-jean main relief valve and check system pressure, I
———-I—_Clean delay relief valve (DRV). l

-———— " Feplace O-ring, ]

Add John Deere Type 303 or Hy-Gard

Clogged oil filter {Suction
screent in & transmission case,

Transmission-Hydraulic Oil or its equivalent.

Clean filter (Suction screen), This filter must be

Main relief valve pressure setting
too low

cleaned every 600 hours of annually at the same
time which the transmission ol is replaced.

Adjust main reltef valve 1500 to 1600 kPa (15 to

16 kg/em?) (213 to 227 psil).

L

Stuck main relief vaive.

L——|—Worn internat gear pump

Ciean main relief valve and check system pressure. I

]

Replace pump. ]

6. ZNDRELIEF VALVE PRESSURE (LUBRICATING PRESSURE) IS TOO LOW BUT MAIN RELIEF VALVE PRESSURE IS CORRECT

SME2760/(1)8304
Kinomoto, FPrinted in Japan

2nd relief valve body or seat
waorn

2nd relief valve spring weaken
or damaged

Internal teakage in lubricating

system

Replace valve or seat. ]

L

Feplace spring. ]

Check the followings:

al Regulator case packing

b) Clutch shaft seals

c] Center plate and oil gallery plate packing
d) Oil manifold packing

YM276 and 2760
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Power Shift Transmission
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HEAR FI1O

250-20-1

DUAL SPEED PTO

GENERAL

®

| JQL |

o

O

\m=m)

2767024

A — Connecting Shaft
B — PTO Pinion Shaft

C — 540 RPM Drive Pinion F — PTO Shaft

The PTO provides two speeds shifting PTO shift lever.

540 rpm speed can be obtained when the lever is moved
forward from neutral position. 1000 rpm speed can be
obtained when the lever is moved rearward from neutral
position.

1000 rpm speed can not be used for heavy operation.
540 rpm speed is 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 {A) transmits power to the
PTO pinion shaft (B). The rear pinion gear {C} on the
pinion shaft meshes with the PTO gear {H) on the PTO
shaft {F}.

5
G
S oy, 6h
O L
IR,
(3

D — 1000 APM Drive Pinion
E — Sliding Gear (540 RPM Driven Gear}

G — Clutch Claws
{One-way Clutch)
H — 540 RPM Driven Gear

540 rpm is given when PTO shift lever is moved forward.
The PTO shift arm moves rearward so that shift fork
would be pushed rearward. The fork slides sliding gear
(E)} to mesh into PTO gear (H).

Since the sliding gear is splined to sleeve, and the splined
sleeve has one way clutch, the gear (H) turns through
sliding gear (E}, sleeve and one-way clutch, and the PTO
shaft rotates clockwise at reduced speed (540 rpm} at
2258 engine rpm.

1000 rpm is given by roving PTO shift lever rearward
to mesh sliding gear {E) 1o gear {D}.

The power from connecting shaft is transmitted through
sliding gear (E} and one way clutch to the PTO shaft
(Fl. At this time, the PTO shaft rotates 1000 rpm at
engine 2294 engine rpm.

SME2760(1)8304
Kinomoto, Printed in Japan

YM275 and 2760



250-20-2 Rear PTO

DUAL SPEED PTO (Continued)

540 RPM
= — )
JE— =
T3 | _
- |
A | - . e
= - it
. — S
ST ‘
27670244
1000 RPM
T
L
27670248
SMEZ2760(1}8304 YM276 and 276D
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Rear PTO 250-20-3

PTO ONE-WAY CLUTCH

A one-way clutch allows power to flow through the PTO
train toward the rear of the tractor only. (Fig. A)

If the PTO shaft overspeeds turning the PTQ gears faster
than the PTO pinion shaft, the rear clutch claw is forced
10 the rear compressing the clutch spring. The clutch is
disengaged and power flow is interrupted. (Fig. B)

This protects the transmission and engine by permitting
the PTO shaft and PTO pinion shaft to freewheel if the
PTO shaft overspeeds. This could cceur during engine
clutch disengagement or sudden engine deceleraticn —
particularly when operating a heavy, PTO-driven imple-
ment.

As soon as the speed of PTO shaft clutch ciaw and PTQO
sleeve claw equalizes, the clutch spring forces the rear
clutch claw forward on the shaft to engage with the PTO
shaft clutch claw.

LUBRICATION

Since the PTO pinion shaft turns whenever the engine 2267068
clutch is engaged and the PTQ gear turns constantly on

the PTO shaft, splash lubrication is available to the PTQO

train at all times.

Return o¢il from the hydraulic system provides further
lubrication of the PTO gears and bearings.

SMEZ2760(1)8304 YM276 and 2760
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250-20-4 Rear PTO
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FINAL DRIVE AND DIFFERENTIAL

250-30-1
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2767014 H

A, — Spiral Bevel Pinion

B — Ring Gear

C — Final Reduction Pinions
D — Final Reduction Gears

E — Rear Axle Shafts

F — Differential Housing

G — Differential Pinion Gears
H — Differential Side Gears

1 — Differential Pinion Shaft
J = Differential l.ock Stider
K — Differentiat Lock Fork

DIFFERENTIAL

The differential transmits power from the spiral bevel
pinion (A) to the final reduction pinion (C}l. It allows
each drive wheel to rotate at varying speeds and still pull
its own load.

The differential housing is located in the center compart-
ment of the transmission.

Power from the spiral bevel pinion to the differentiai
carrier ring gear {B) flows through a two bevel pinion

gears {3} 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
{1} and “*walk around” the stationary axle bevel gears [H}.
The turning ring gear (B) transmits power through the
pinion to the opposite bevel gear.

SME2760(1)8304

FINAL DRIVE

Power from the differential fl‘oyvs to the final drive pinion
shaft (C}. The pinion shaft (C} has an final pinion which
meshes with the final reduction gear (D} at the inner end
of the axle shaft {E).

Since the final reduction gear is splined to the axie shaft,
the axle rotates at the speed reduction created by the
final drive gear,

Kinomota, Printed in Japan
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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 to compress the lock
telease spring sliding the lock shift fork (A} 1o the right.
The fork slides the lock slider {B) to the right.

The lock clutch slider (B} has three claws on its side which
align with differential lock gear in the differential carrier.
When the lock slider is engaged, the both rear axis are
tocked together and rotate at a same speed.

When the drive wheels regain equal traction, the lock will
disengage automatically since the shift fork has loaded
spring to release the torsional forces,

The iock can be engaged “‘on the go.’” It should be dis-
engaged before turning the tractor since both rear wheels
are locked together at the same speed.

A — Lock Shift Fork
B — Lock Slider

LUBRICATION

2263001B

When the differential ring gear turns, oil is spiashed over the
entire housing assembly.

Since the spiral bevel pinion and lower portion of the
differential carrier are submerged in oil, the moving parts
are constantly lubricated.

Return oil from the hydraulic system also lubricates the
differential area.

SME2760(1)8304 YMZ2Z76 and 2760
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FKUNI-VWWHEEL DRIVE OPERATION 260-40-1

GENERAL

2767005

A — Shift Lever F — Ditferential Drive Shaft

B — Shift Arm G — Propetler Shaft

C — Sliding Gear H — Front Differential Drive Shaft
D — Front Drive PTO Shait 1 — Front Differential

E — Front Drive Gears J — Ring Gear

When front wheel drive shift lever {A) is moved forward
to “ON" position of front wheel drive, shift arm (B}
pushes sliding gear {C) forward to engage front wheel
drive.

This gear, which is splined to front wheel drive PTQO shaft
(D), rotates propelier shaft (G} through ball coupler joint
(R). This power is transmitted to front differential drive
shaft (H}, ring gear (J) and drive shaft pinion {L).

K — Front Drive Shaft P — Final Reduction Gear
L. — Drive Shaft Pinion Q — Front Wheel Hub
M — Upper Bevel Gear R — Ball Coupler Joints

N — Spindle Shaft
O — Lower Bevel Gear

Drive shaft pinion {L} meshes with upper bevel pinion
(M} and this upper bevel pinion is on lower bevel pinion
{0). Both upper and lower bevel pinion rotate with needle
bearings over spindle shaft (N).

Lower bevel pinion meshes with final reduction gear (P).
The power from lower bevel pinion is transmitted to
front wheel hub {Q) through final reduction gear (P).

SME2750(1)8304
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250-40-2 Front-Wheel Drive Operation

] DIFFERENTIAL DRIVE SHAFT

The front differential drive shaft is supported at the front

and rear by two taper roller bearing assemblies (H).

Drive shaft cone point adjustment is made through the

@ @ @ @ . use of shims {1} between the bearing housing (!} and front
@ @ differential housing. The slotted retaining nut (B} is

adjusted for pre-load of roller bearings (H). An oil seal

(F) and O-ring {E} seal the drive shaft and bearing housing.

—] A — Front Differential
—— Drive Shaft
B — Retaining Nut

O _L € — Lock Washer
{ D - Sea_f Collar
iy .y E - Q-ring

\ F — Oil Seal

G — Spacer Ring

l—U—‘ H - Taper Roller Bearings
@ 1 — Shims
@ J — Bearing Housing
i
1
1\
| 22670414
SME2760(1)830< YM276 and 2760
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TROUBLE SHOOTING THE POWER TRAIN 250-50-1

GENERAL INFORMATION

PRELIMINARY CHECKS AND ADJUSTMENTS

v Prior to attempting to 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 is low, check for leakage as instructed
on page 250-50-2, Repienish after the repair is
made.

b

—

¥ oil level is high, check to see if high oil level has
caused seal leakage and repair as necessary. Drain
oil 10 the proper level.

c} U oil is contaminated, drain oil and remove the
filter screen. Check for parts fragments that may
indicate damage to gears or bearings. Remove
transmission covers to visually determine area of
damage. Separate and repair a3 necessary and
replenish with clean oil.

d

If oil 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 10 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
151025 mm {0.597to 1 in.).

ISOLATING THE PROBLEM TO CLUTCH
HOUSING, TRANSMISSION, PTO, FINAL
DRIVE OR FRONT WHEEL DRIVE

v The following procedure assumes noise accompanies
a drive malfunction. If noise is minimum but a power
transmission problem exists, use of a mechanic’s
stethoscope may help. Otherwise use the procedure
noting all operating characteristics to 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 the differential lock pedal is in its dis-
engaged positions,

b) Engage the engine clutch and vary engine speed
frorm 800 to 2600 rpm.

c) If the noise or vibration occurs, lock for a prob-
lern —

In the flywheel or clutch housing?

In the main shaft bearings?

{n the clutch gear bearings?

In the PTO drive and pinion shafts bearings?

Power shift pump?

In the power shift pump bearings?

In the counter shaft bearings?

Main gears and clutch gears broken?

¢ & & & & 0 9

2. Power shift lever is in each position, but other levers
in neutral positions.

a) Engage the engine clutch and vary engine speed
from 800 to 2600 rpm.

b} If the noise or vibration occurs, look for a problem
e In the flywheel or clutch housing?

In the main shaft hearings?

In the PTO drive and pinion shafts bearings?

Power shift pump?

In the power shift pump bearings?

In the counter shaft bearings?

Main gears and clutch gears broken?

Clurch shaft bearings and needie bearings

broken?

« Counter shaft gear and counter gears broken?

SME2760(1)8304
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250-50-2 Trouble Shooting the Power Train

Noise Isolation {Continued) £} ¥ the noise is tocated 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 beve! gears.

Ditterential gear bushings or pinion shaft.

e Differential lock slider.

s Final pinion shaft bearings.

3. Disengage the range shift lever and engage the PTO
shift lever to 540 rpm.
o {f the noise octurs {but did not occur previ-
ously), the noise is probably located in the
PTQ shaft bearings.

4, Engage the PTO shift lever te 1000 rpm, and other
levers in neutral positions.

« |f the noise occurs {but did not occur previous-
ly), the noise is probably located in the PTQ
shaft bearings or sliding gear broken, 6. Engage fromt whee! drive, and range shift lever in 1st

speed range and power shift lever in 1st speed posi-

A CAUTION: When operating the tractor, be sure to tiof.
follow all safety procedures as given in the tractor Engage the engine clutch and vary engine speed from
Operation Manual. 800 to 2600 rpm.

If the noise or vibration occurs, the noise is probably

5. Shift range shift lever in the 1st speed position and located —

move power shift lever 10 each power shift speed

- & |n the front drive gears and bearings.
position. = In the propeller shaft ball joints.
Engage the engine clutch and vary engine speed from * In the front differential gears or bea'rings.
800 to 2600 rpm. # |n the bevel gears or their shaft bearings.
a) K the noise or vibration occurs when shifting to
1st speed position, the noise is probably located— Isolating Oil Leakage
« |in the counter gear or counter shaft bearings.
e In the 1st cluich gear, bearings or clutch shaft 1. Visually inspect the entire tractor for leakage at hous-
bearings. ing gaskets, seals, and O-rings. Also check for cracked

) o . housings or loose drain plugs and cap screws.
b} If the noise or vibration occurs when shifting to

2nd speed position, the noise is probably located— 2. Operate the hydraulic components and check for
+ In the counter gear or counter shaft bearings. leakage as instructed in Section 270,
e In the 2nd clutch gear, bearing or clutch shaft

bearings. 3. Check the hole on bottom of clutch housing.

a) If oil is present and transmission oil level is low,

c} If the noise or vibration occurs when shifting to R ;
the front seals on the transmission case are leaking.

3rd speed position, the noise is probably located—

e« In the counter gear or counter shaft bearings.

« in the 3rd clutch gear, bearing or clutch shaft
bearings.

b} If oil is present and the engine oil level is low, the
engine crank shaft oil seal is leaking.

4. Remove lower plugs from each brake cover. If oil
is present, the final drive pinion shaft oil seal is
Jeaking.

d} If the noise ar vibration occurs when shifting to
reverse speed position, the noise is probably
located— ‘
¢ In the counter gear or counter shaft bearings.
e In the reverse clutch gear, bearings or clutch

shaft bearing.
» In the reverse idle shaft bearings or idle gear.

e) Change range shift lever in the 2nd, 3rd and creep
speed position and follow the above procedures
to make sure which counter gear broken?

SME2750(1 8304 YM276 and 276D
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Trouble Shooting the Power Train 260-50-3
DIAGNOSING CLUTCH MALFUNCTIONS
PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY
Clutch Slips s Oil or grease on facing Clean or replace disk
« Worn or glazed facing Replace disk
« Warped disk Heplace
+« Warped pressure plate Replace
¢ Warped flywheel Replace
+ No pedal play Increase pedal free play
« Operating levers binding or sticking Clean or replace clutch
« Pressure plate binding or operating Clean or replace necessary
bolts
s Operator riding clutch pedal Instruct operator {See Operation
Manual)
Clutch Drags + Warped disk Replace disk
» Warped pressure plate Replace
s Warped flywheet Replace
+ Excessive clearance between Decrease pedal free play
release lever plate and bearing
+ Disk binding on shaft spiines Replace as required
+ Pilot bushing binding on shaft Replace as necessary
» Release sleeve assembly sticking Replace as necessary
+ Disk or facing broken Replace
e« Clutch assembily rusty or dirty Clean or replace
¢ Engine idling too fast Adjust
Clutch Does Not Engage  « Disk facings scored, worn or burned Replace
» Digk hub damaged Heplace
s No clearance between release Increase free play
lever plate and bearing
+ Release bearing sleeve seized Replace
Clutch Grabs » Oil or grease on facing Clean or replace disk
¢ Facing wom or glazed Replace disk
¢ Disk hub sticking on shaft Repair as necessary
» Operating levers binding Clean or replace
e Pressure plate binding on operating Clean or replace as necessary
bolts
» Pedal armshaft or linkage sticking Repair as necessaty
e Clutch dirty Clean
o Excessive transmission backlash Repair as necessary
Clutch Squeak + Pilot bushing needs lubrication Lubricate
» Release bearing assembly needs Lubricate
lubrication
» Failed release bearing Replace
Clutch Does Not Release  « Cluich sticking to flywheel Free and clean surfaces (when storing
tractor for a long time, use a lock
lever to keep pedal in the disengaged
position)
SMES760(1)-8304 YM276 and 276D
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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

SME2760(1)8304

POSSIBLE CAUSE

Oil or grease facings

Worn or glazed facings

Warped disk

Warped pressure plate

Warped flywheal

Pressure plate gracked or scored
Flywheel cracked or scored
Operating levers sticking

Hub or shaft splines worn or damaged
Dirty or rusty clutch

Clutch springs worn

Clutch shaft bent or damaged
Axle worn or 1cose

Excessive transmission backlash
Hub loose on disk

Torsional springs damaged or loose

Release bearing assembiy damaged
or broken.

Worn pilot bushing

Shaft or splines womn

Bent shaft

Release lever adjustment changed
Worn drive shaft pilot

Disk rivets loose

Drive shaft spline wom

Flywheei loase

Fiywheel 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 damaged pedal ot shaft
Release bearing sleeve seized

Y oke armshaft spring pin
sheared or missing

Worn shaft

Yoke armshaft spring pin
sheared or missing

Broken or missing return spring
Clutch shaft bent

F lywheel not seated properly
Torsional springs worn or damaged

Pressure plate, flywheel or disk
facings worn unevenly

SUGGESTEP 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

Retighten
Retighten

Replace

Replace

Clean

Assemble properly
Replace

Replace

Replace

Replace

Replace

Replace
Replace

Replace

Replace

Repair as necessary
Repiace disk
Replace as necessary

Kinamota, Printed it Japary
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Troubie Shooting the Power Train

250-50-5

DIAGNOSING TRANSMISSION MALFUNCTIONS

POSSIBLE CAUSE

PROBLEM

Low Qil Level {Excessive
Oi! Leakage)

Gears Will Not Engage,
or Hand To Shift or
Excessive Gear Clash

Two Speeds Engage
Together

Will Not Stay In Gear

Noisy Transmission
Operation

Improper cil

Damaged or missing gasket
Cracked housing

Leaking oil seals

Loose drain plug

Loose cover Of housing cap screws
Hydraulic system leakage

Operator attempting to shift
too fast

Ovperator attempting to shift
with tractor in motion

Ciutch pedal not fully depressed
Improper clutch adjustment
Shift detents womn or damaged
Shifter worn or damaged

Fork bent, worn or broken
Damaged gears

Gears assembled improperly or
damaged

Missing or improperly assembied
interiock plate

Damaged gears

lenproper gear or shifter assembly
Worn or darnaged shifters

Shitter detent missing or weak spring
Darnaged gears of bearings

Bent or worn shifter fork

Oil level low or dirty oil

Shafts or gears splines worn

Shaft or gear splines worn

Damaged or worn gears
{backlash or cone point unacceptable)

Bearings or bushings worn or damaged
Darnaged or bent fork

Loose or damaged gears of gear
beari ngs

SUGGESTED REMEDY

Drain and replenish
Replace

Inspect and replace as required
Inspect and replace as required

Retighten
Retighten
See Chapter 270

Instruct operator
Instruct operator

instruct operator
Adijust

Replace

Replace

Replace

Replace

Assembly properly
Replace

Install correctly

Replace
Assembly properly
Replace

Replace
fleplace
Replace

Replenish with clean oil and clean

filter screen

Replace

Repiace
Repair as required

Repair as required
Replace
Replace

SMEZ7G60(1}B304
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250-50-6 Trouble Shooting the Power Train
DIAGNOSING TRANSMISSION MALFUNCTIONS (Power Shift)
(Refer to page 250-10-23, 250-10-24, 260-10-25 for detailed diagnosis on power shift}
PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY

Transmission Shifts
Slowly

Erratic Shifting

Tractor Will Not Move
In Any Gear

Transmission Creeps

Transmission Slips

SME2760(1)8304

Low system pressure

L.ow power shift pump output

Valve spool malfunction

Control linkage out of adjustment

Low system pressure

Shift linkage unhooked, bent, or broken
Range shift transmission hroken

Low oil level

Clogged oi strainer {Suction screen)

Low the pressure and normal system
pressure (resuits in element damage )

Valve spool ieakage

L.ow system pressure
Svystem internal leakage

Test system pressure
Repair pump

Test operating pressure
Adjust shift linkage

Test system pressure
See shifter repair
Repair transmission
Add ail

Clean strainer

Test system pressure and test
lube pressure

Test operating pressure in creeped speed
position

Test systern pressure
Test system pressure

Kinomoto, Primed in Japan
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Trouble Shooting the Power Train 260-50-7
DIAGNOSING PTO MALFUNCTIONS
PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY
PTO Noisy e Oif level low or dirty oil Replenish with clean oil and clean
filter screen
=« Damaged or worn gear or collar Replace
e Shaft or shaft splines worn or Replace
damaged
s Damaged or worn bearings Replace
e One-way clutch spring weak of broken Replace
e |mproper clutch assembly Assermbly properly
e Noise transmitted from implement Remove implement and check
{Repair as required}
PTO Hard To Engage » QOperator attempting 1o shift too fast Instruct operator {See Operation
Manual)
e Operator attempting to shift with Instruct operator {See Cperation
tractor in motion Manual}
s Clutch pedal not fully depressed Instruct operator {See Operation
Manual)
e PTO sliding gear or shaft spline damaged Replace
PTO Will Not Operate « Iimproper clutch adjustment Adjust free play of pedal
« Worn or damaged gear or collar Replace
o Damaged shifter Replace
e Excessive implement load on shaft Instruct operator
o One-way clutch ¢claws or spring broken Replace
PTO Will Not Stay « improper assembly Assernble properly
e One-way c¢lutch worn or damaged Repiace
e (One-way clutch assembled wrong Replace spring and assemble ¢ciutch
or spring weak or broken properly
e PTO shaft or collar splines worn Replace
« Damged gear or collar Replace
+ Weak or broken detent spring Replace
¢ One-way clutch spline worn or damaged Replace
SME2760(1)8304 YM276 and 276D

Kinomota, Prirnted in Japan



250-50-10 Trouble Shooting the Power Train
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SPECIFICATIONS AND SPECIAL TOOLS

260-00-1

. “teering

ITEM

- SPECIFICATIONS

Steering Wheel Free Travel .. ... ............

Brakes
ITEM

Brake Pedal Free Travel

SME2760(1)8304

NEW PART SPECIFICATINS

b T U I o
(0.984 — 1.575 in.}

NEW PART SPECIFICATIONS

{0.787 — 1.1B1 in.)

WEAR LiMIT

50 mm (1.869 in.)

WEAR LIMIT

50 mm {1.96% in.}
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260-00-2

Specifications and Special Tools

SME2760(1)8304
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STEERING

260-05-1

HOW THE STEERING WORKS

3367028

A — Steering Shaft

B — BatiNut

€ — Recirculating Balls
D — Bali Return Tube

The steering gear box is designed to multiply the operator’s
turning torgue so that the front wheels may be turned
easily and resist the transfer of road shock to the operator.
The torque developed by the operator is muitipled through
gears, then is transmitted to the wheel spindie assembly via
linkage.

The type of gear box is recirculating ball worm and nut.
This type use a nut {B} that rides up and down the worm
portion of steering shaft {A). Balls (C} ride half in the
worm and half in the nut. When the worm is turned,
the balls impart an axiat thrust to the ball nut (Bl. As
the nut is prevented from turning, it will then travel up
or down, depending on the worm direction.

E — Sector Shaft

F — Adjusting Screw

G — Upper Ball Bearing
H — Lower Ball Bearing

I — Steering Column

J — Shim
K — Pitrnan Arm
L — Drag Rod

As the balls roll along and one by one, come to the end of
groove in the nut, they are forced through a return tube
(D). Eventually, they reenter the nut groove at the oppo-
site end, which accounts for the name, recirculating ball
worm and nut.

One side of the nut has gear teeth cut into it. The pitman
arm sector shaft (E) gear teeth engage the nut teeth. When
the nut travels up and down, the sector shaft is forced to
rotate.

SME2760(1)8304
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260-05-2

Steering

HOW THE STEERING WORKS (Continued)

The steering motion is transmitted by the steering wheel
shaft {A) and the ball nut (B} to the steering sector shaft
{E} which is connected ta the staering linkage leading to the
front wheels.

The steering shaft (A} is supported by a bearing at the
bottom of the steering column {!) and one in the bottom
of the steering sector (G, H}.

SME2760(1)8304

As the steering wheel is turned to the right, the nut (B)
is threaded upward by the steering shaft worm (A}). The
gear teeth on the nut are in mesh with the gear teeth
on the sector shaft (E) therefore, as the ball nut moves
upward, the sector shaft is rotated moving the pitman arm
{K), which is connected to the drag rod, turning the wheels
10 the right.

Turning the whee! to the left threads the nut downward,
rotating the sector shaft to the opposite direction, turning
the wheels to the left.

Kinomoto, Printed in Japarn
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Steering

260-05-3

PROBLEM

Steering Pulls to
One side

Hard Steering

Excessive Play in
Steering

Front Tire Shimmy

SME2760(1)8304
Kinemoto, Printed in Japan

DIAGNOSING MALFUNCTIONS

POSSIBLE CAUSE

e |mproper front alignment

s Tie rod or drag rod bent

e Unequal tire pressures

o lmplement fitted improperly

e Tire pressure too low

e Improper front alignment

e Tie rod bent

s Insufficient grease in gear box

« Tractor front end too heavily
weighted

« Recirculating balls broken
e Front or rear tire pressure too low

« Improper tires are instalted on
front or rear axle

+ Front drive train failure

s Excessive backlash in steering
gear box

+ Worn bal} joints of tie rod or drag rod.
« Center pin bushing worn gut

« Center pin end play improperly
adjusted

« Worn steering arm bushing
{4-Wheel Drive}

o Loosen steering arm-to-final gear
case cap screws {4-Wheel Drive)

« Faulty front bearing hubs

o Excessive up and down play in
king pin

e« Center pin bushing worn

SUGGESTED REMEDY

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 assembty with shaft
inflate correctiy
Install correct tires

Inspect front bevel gear train and repair
as required

Adjust sector shaft adjusting screw

Replace
Install new bushings
Adjust

Replace bushing

Tighten cap screws

Caorrect or replace
Replace

Replace

YMZ276 and 2760



260-05-4 Steering
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BRAKES

260-15-1

HOW THE BRAKES WORK

©

2767027

A — Brake Cover
B — Brake Laver
C — Operating Cam

The brakes are internal expansion mechanical. Foot
pressure expands the brake shoes (F) against the brake
drums {E} to stow or stop the tractor. Each brake as-
sembly is sealed to prevent water from entering the as-
sembly.

The brake drums {E} are splined to individual pinion shafts
{H) which are in mesh with the final drive gear. Brake
shoes {F)} are the leading-trailing type. The same amount
of braking force is produced for both forward and reverse
motion. The parking brake consists of a locking device
coupled to the foot pedal.

SME2760(118304

D — Anchor Pin
E —Brake Drum
F — Braka Shioe

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 is transferred
through the brake rod to the brake lever (B). Movement
of the lever causes the brake cam shaft to 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.

Kinomaoto, FPrinted in Japan
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260-15-2 Brakes
DIAGNOSING MALFUNCTIONS
PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY
Brakes Do Not Work e (il soaked linings Check for oif leak and repair (See page
60-15-6)
Clean linings with chlorothane
s Shoes heavily worn Replace {See page 60-15-6)
* Adjustment incormrect Adjust (See page 60-05-5)
Uneven Brake Force
from Left to Right o Different amount of pedal play Adjust {See 60-15-5)
from right to left wheel
o 0il soaked one side linings Clean linings and repair
Vibration through
Brake Pedals s Faulty brake shoe springs Replace (See 60-15-8)
e Excessive or uneven brake shoe wear Replace (See page 60-15-8}
e Unever brake drum wear Replace {See page 60-15-8)
e Brake shaft rod worn Replace (See page 60-15-4)
Brake Pedals Do Not
Return # Pedal return spring hroke or worn Replace (See page 60-15-4)
SME2760(1J8304 YM276 and 276D
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HYDRAULIC OPERATION AND TESTS 270

SPECIFICATIONS AND
SPECIAL TOOLS

HYDRAULIC SYSTEM OPERATION

HYDRAULIC LIFT OPERATION

HYDRAULIC SYSTEM TESTS
AND DIAGNOSIS
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SPECIFICATIONS AND SPECIAL TOOLS 270001

SPECIFICATIONS
Seneral
ITEM SPECIFICATIONS
Hydrauiic Oil Capacity
Y M7 e e e 18.0 2 {4.76 U.S. gal.)
P < 18.5 2 (4.89 U.S.gal.)
IR T3 = 0 1 YTF 300 {See page 10-15-3 for equivalents}
Hydraulic Pump
ITEM SPECIFICATIONS
Hydraulic Pump Qutputat 2600 rpm . . . . . . . ... .. e 31.2 ¢/min
(8.24 GPM}
Pump Speed
Maximum . ... e e e 3000 rpm
LT T 13T 4T 500 rpm
Pump Pressure at 1000 P . . L0 oo vttt s e et e e 12.3 MPa {125 kgf/cm?) {1778 psi)
Hydraulic Lift and implement Hitches
ITEM SPECIFICATIONS
Pressure Relief Valve Setting . . . . . ... .. .. . ... .. ittt i inenn.. 14.7 — 15.7 MPa
(150 — 160 kg/em?)
{2133 — 2275 psi}
Safety Valve (Surge Relief Valve) Setting . .. ........ .. ......... ... 16.7— 18.6 MPa
(170 — 190 kg/cm?) (2417 — 2702 psi}
Hydraulic Lift Cycle Time ... ... i e e e e e e 2 seconds at 2600 rpm
Hydraulic Lifting Capacity
Atlowerlinkend .. ... ... ... . . ... . . . . e 650 kg {1433 Ibs)
At 24 in. behind lower link end (SAE, QECD) ..... ... ... ... . ...... 630 kg {1389 Ibs)

Hydraulic Cylinder Leakage (during 5 minutes) vav.. . bLessthan 20 mm with 536 kg load on
610 mm behind lower link end
(Less than 0.8 in. with 1182 Ibs load on 24 in.

behind tower link end}

Hydraulic Cylinder Displacement (DxL-Displacement}. . . .. . ... .. ... ...... BOx 89 mm - 0.447 %
(3.15 x 3.60 in. = 27.3 cu. in.)

SME276011)-8304 YM276 and 2760
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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 — D—290kg/em”

B — 035 kg/cm?

C — 0-5 kg/em?

D — Hose with Quick Coupler

E — Adapters with Quick Coupler

SME27E0(F]-8304 YM275 and 2760
Kinomoto, Printed in Japan



HYDRAULIC SYSTEM OPERATION

GENERAL

2767033A

A — Resarvoir (Sump)
B — Filter Screen

C — Paper Cartridge Filter
D — Hydraulic Pump

The hydraulic system of the tractor includes an oil reser-
voir {Transmission case) (A}, filter screen (B}, hydraulic
oil filter ({cartridge type) (C), hydraulic pump (D},
hydraulic control valve (E}, relief valve (F), hydraulic lift
cylinder (G) and safety valve (H}.

The transmission case serves as the hydraulic reservoir.
A mesh screen in the 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
by the mesh screen.

SME276D(2}-8705

E — Control Valve
F — Raelief Valve

G — Lifting Cylinder
H — Safety Valve
I - Prossurized Ol

" ]-Pressure Fres Oil

The hydraulic purmp {D) draws oil through the two filters
from the reservoir. The pump then feeds oil through the
hydraulic eylinder head te the hydrauiic control valve (E).

A pressure relief valve (F) located in the hydraulic cylinder
head protects the system from excessive gil pressure.

With the hydraulic control valve in neutral position, all
oil ftows through the valve to the reservoir, When the
contro| valve is moved rearward to raise the hydraulic lift,
oil is diverted to the hydraulic cylinder. Upon completion
of the hydraulic lift operation, the valve is again neutralized
and afl oil is routed to the reservoir,

Kinormoto, Printed in Japan
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270-05-2 Hydraulic System Operation

GENERAL(Continued)
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A ~ Reservoir I — Hydraulic Cylinder Cass P — Safsty Valve
B — Filter Screen 4 = Auxikary Qutiet Q — Auxiliary Gutlet for
C — Filter |Cartridge) K — Auxiiiary Infex Single Action Cylindsr
D — Suction Line L — Main Relief Valve R — Pressure Fras Dil
E — Hydraulic Pump M — Control Valve S — Pressurizad oil
F — Pressure Line N — Slow Return & T — Trapped 0il
G — Hydraulic Cylindar Head Stop Valve U - Safety Valve Pressure Check Port
H — Side Covar 0 — Hydraulic Piston
YM276 and 276D
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Hydraulic Systern Operation

270-05-3

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 & STOP VALVE
+ AUXILIARY OUTLET FOR SINGLE ACTING CYLINDER
« AUXGLIARY OUTLET & INLET FOR DOUBLE
ACTING CYLINDER

A — Main Relief Valve

B — Safety Relief Valve

C — Slow Return & Stop Valve

D — Auxiliary Outlet {1}
{for single action cylinder)

E — Safety Valve Pressure Check Port

¥ — Auxiliary Outlet for Double Action
Cylindar

G - Auxiliary Inlet for Double Action
Cylinder

PRESSURE RELIEF VALVES

Relief valves are used to protect the hydraulic system from damage
due to high pressure caused by; blockage in the system, tempera-
ture expansion of the oil or excessive implement weight. All
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 tocated in the cylinder head. The main relief valve releases
at 14.7-15.7 MPa (150—160 kg/ecm?®} (2133—2275 psi). The
safety relief valve releases at 16.7—18.6 MPa {170—190 kg/cm?)
{2417—2702 psi). The valves, if opened, return oil to the reservoir.

Main Relief Valve

The main relief valve is located in the cylinder head. This is the
first valve oil reaches after it jeaves the hydraulic pump. If pressure
in the system becomes greater than the specified value, the relief
valve poppet moves off its seat, allowing oil to return te the
reservoir. This valve maintains normal oil flow in the hydraulic
systern, and protects hydraulic components from excessive
pressure,

A — Main Ralief Valve D — To Reservoir
B — Spring E — To Control Valve
C — from Pump F — From Control Valve

T - Pressurized O#
oo — Pressure Frae Ol

SMEZ760(1).8304 YM276 and 2760
Kinomoto, Printed in Japan
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270-05-4

Hydraulic System Operation

2767011C

2767011D

CYLINDER HEAD(Continued)

Safety Relief Valve

The safety relief valve (A) is located in the cylinder head. With
the stop valve open or closed, the safety relief valve protects the
hydraulic tift assembly from extreme pressure due to heavy imple-
ment bounce. If pressure becomes too great, oil pressure forces
the poppet off its seat, allowing oil 1o return to the reservoir.

A — Safety Relief Valve

B —Spting
€ — To Reservoir
R -Pressurized Oil

E:::]—Pramra Free Oil

SLOW RETURN & STOP VALVE

A stow return and stop valves are locatled in the cylinder head, It
controls the rate of oil flowing from the hydraulic cylinder to
the reservoir and by tuming the knob clockwise compietely until
it 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 [owers the |ift arm faster,

The stop valve may be used to held the lift arms in raised position
by first setting the lift arms to the desired position then turning
the stop valve clockwise until it seats. The oil in the hydraulic
cylinder is then trapped between the piston and stop vaive. This
trapped oil holds the |ift arms in position.

A — Slow Return & Stop Valve

B — Returning Oil Flow from Cylinder

I - Pressurized Oil

-~ Pressure Free Oil

SME276003)-8304 YM276 and 2760
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Hydraulic System Operation

270-05-6

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 to change the pump output 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 fit effectively divides the pump chamber
in two: the inlet and outlet chambers. As the drive shaft {B)
rotates the gear attached to it—which, in turn, rotates the other
one—rthe 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. [t cannot go full circle because the gear teeth
mesh with the opposing gear. Each tumn 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 — Hydraulic Pump Housing
B — Drive Shaft

C — Gaarsg

D -~ Bushings

M - Pressurized Oil

71— Prassure Free Oil

SME2760(1)-8304 YM276 and 2750
Kinomoto, Printed in Japan
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270-05-6

Hydraulic System Operation

AUXILIARY OQUTLET [I]
(For Singie 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 trafler — with the lever located an the right
side of the operator’s seat. Simply connect the cylinder’s hydraulic
line to this port with an adapter,

Adapter: 3/4-16UNF-2B

1) Adjusting Position Control Lever

a} Place position control lever all the way forward.

b) Pull the position control lever stowly rearward until the
lower link is horizontal,

c) Close the stop valve.

2) Extending the Cylinder

Move the control lever rearward. The cylinder wili continue
to extend writil the piston reaches the end of its stroke or the
control lever is returned manually to the neutral position.

3) Retracting the Cylinder

Move the lever forward. The cylinder will continue to retract
until the piston reaches the end of its stroke or the control
tever is retumed manually to 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
kofern®} (2133—-2275 psi). This may exceed the capability
of sorme remote cylinders so check the manufacturer’s
specificati ons before connecting.

A CAUTION: When using the auxiliary outlet, the slow
return valve of tractor i inoperable as the valve must remain
in the stop position.

SMEZ2760(1)8304
Kinamoto, Printed iry Japan
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Hydraulic System Operation

270-05-7
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A — Outlet Port
B — Iniet Port
C — Oil Return Ports
D — PBY Port
E — IN on Control Valve
F — OUT on Control Valve
AUXILIARY VALVE
The auxiliary valve should have five ports {IN (A}, OQUT (B),
PBY (C), {D} and (B}). 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 {3/4-16UNF~2B with O-ing).
A — From Pump
B — To Reservoir
€ — To Pump Port of Other Valve
D — To {or from} Cylinders
TMET7157

When using these ports for implements, passage in the hydraulic
cylinder head outlet (A: Pump side) and Inlet ports (B: Hydraulic
lift side) must be biocked with the headless plug (C)} (1/4-18
NPTF) supplied with the implement.

A CAUTION: Always remove this plug (C) when disconnecting
the implements hydraulic lines from the outlet ports (A};
leaving it in place may damage the hydraulic pump.

CAUTION: The volume of hydraulic fluid available to
extend the remote cylinder is limited. Check the oil level
in the transmission case when the cylinder is fully extended.
It should not be below the end of the dipstick.

A — Qutlet Part
B — Inlet Port
C — Piug, 1/418 NPTF

SME2760(11-8304 YM276 and 276D
Kinornoto, Printed in Japan
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270-05-8

Hydraulic System Operation

2767007A

SMEZ2760(1)-8304
Kinomoto, Printed in Japan

CONTROL VALVE

The control valve is located in the side cover.
The main spool, moved by the control lever, regulates oil flow,
thus raising or lowering the iift arm.

Flow control vaive (C) minimizes shock at end of lift arm
movement.

Check valve {E} is pushed by rod (D} allowing oil to return from
the cylinder to the reservoir when lift arm is lowered.

For valve positions for neutral and raising and lowering of lift
arm see chapter 270-10.

A ~ Main Spool

B — Unload Valve

€ — Flow Contro! Valve

D — Push Rod

E — Check Valve

F — Load Chack Vaive

G ~ K — Gil Return Outlets

L — Oil Inlet from Pump

M — Qil Port from/to Cylinder

YM276 and 2760



HYDRAULIC LIFT OPERATION

GENERAL

2767006

A — Hydraulic Piston

B — Lifting Shaft

C — Lift Arm

D — Cylinder Head

E — Slow Return & S5top Valve
F — Main Relief Valve

G ~ Safery Valve

J — Control Valve
K — Pressure Ling

M — Dutlet Plug

This figure shows the main components of the hydraulic
lift. The operator directs the flow of hydraulic fluid
through the coritrol lever (I} attached to the control valve
(J). In the “raise’" position, the controt valve allows
pressurized hydraulic fluid to enter the cylinder {Hj,
pushing the piston rod which rotates the lifting shaft (B)
and raises the lift arms [C). In the “lower” paosition, the
valve (J} simply relieves the pressure on the cylinder,
aliowing the weight of the implement or hitch to force the
fluid inside the cylinder back into the transmission case
{reservoirl, The control vaive spoal regulates the flow into
the hydraulic cylinder while the “slow return” valve {E)
limits the |ift's lowering speed.

H — Hydraulic Cylinder Case
1 — Pgsition Control Lever

N — Position Feedback Rod
O — Draft Control Lever
P — Draft Sensing Spring
Q — Draft Feedback Rod

L — Auxiliary Qutiet/Inlet Plug

The hydraulic lift assembly also has a safety relief valve
{G) and a stop valve (E}). The former protects the hydraulic
system from sudden excessive pressure caused by a jolt
to the equipment. The latter allows the operator to isolate
the hydrautic lift from the hydraulic system—in any
position desired,

The 3-point hitch is desigend for Category 1 implements.
The hitch consists of lower links, lift links, upper fink, and
check c¢hains.

SMEZ2760(1)-8304
Kingrnoto, Printed inJapan
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270-10-2

Hydraulic Lift Operation

POSITION CONTROL OPERATION

2767007 A

A — Main Spool

B — Unload Valve

C — Flow Control Valve
D - Push Rod

E — Machanical Check Valye
F — tL.oad Check Valve

G — Oit Inlet from Pump
Ta — To resarvoir

Fg — To reservoir

Tg ~— To reservair
) — Pressure Frae Oit
I - Trapped Oii

1807012

NEUTRAL
{OIL FLOW IN CONTROL VL0LAVE)

When the main spool (A} is first moved into the NEUTRAL
position, the pressurized hydraulic fluid behind the unioad
valve {B} flows through the groove in the spoot to return
to the tramsmission case through the hole (TA) in the top
of the valve housing. As the pressure is relieved the untoad
valve (B) closes its port to the transmission case (TB),
routing the stilt pressurized hydraulic fluid through the
flow eontrol valve {C) and the opening {TC) back to the
Tiansmission case.

The load check valve {F) and mechanical check vaive (E)
stay in position which seals off the cylinder circuits and
traps fluid in the hydraulic cylinder.

SME2760(1)-8304
Kinomato, Printed in Japan
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Hydraulic Lift Operation 270-10-3

o o
ot Wi |2

A — Hydraulic Piston

B — Lifting Shaft
® C — Lift Atm

D — Cylinder Head

2767006A E - Slow Raturn &
Stop Valve

F — Main Relief Valve

G — Safety Valve
NEUTRAL

H — Hydraulic Cylinder Case
{OIL FLOW IN HYDRAULIC SYSTEM) I — Position Contro! Lever
J — Control Valve
K — Pressurg Line
L — Auxiliary Cutlet/inlet Plug
M — Outlet Plug
N — Position Feedack Rod
O — Draft Control Lever
P — Draft Sensing Spring
Q — Draft Feedback Rod
— Pressurized Qi
;2| —Pressure Free Qil

: — Return Qil
—Trapped 0il

SMEZ2760(1)8304 YM276 and 2760
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270104 : Hydraulic Lift Operation

POSITION CONTROL OPERATION
{Continued)

1807012A

SLOW RAISE
(OIL FLOW IN CONTROL VALVE)

Gradually shifting the control lever to the rear allows
pressurized hydraulic fluid to flow intc the chamber
ot both sides of the piston of flow control valve (C}).
The flow to the rear chamber is 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 {TC) and flow back into the transmission
C —Flow Control Valve case. This division of the flow from the pump reduces
: c—_l.::dn(:::o::alve the speed of cylinder operation, slowing the speed at which
- Pressure Fras 0il the lift arms raise, and thus permitting finer implement
O - Prossurized Ot control,

2767008B

Even though the raising speed may be iower, the pressure
is still sufficient to open the check valve (F) and ailow the
pressurized hydraulic fluid to flow into the eylinder.

SME2760(1)-B304 YM276 and 2760
Kinomoto, Printed in Japan




Hydraulic Lift Operation 270-10-5

2767006C A ~ Hydrautic Piston

B — Lifting Shaft
® C — Lift Arm
D — Cylinder Head
E — Slow Return &
SLOW RAISE . ;‘0}’ ‘;a"‘fef Val
— Main Relief Valve
(OIL FLOW IN HYDRAULIC SYSTEM) G — Safety Vaive
H = Hydraulic Cylinder Case
| — Position Control Lever
J — Control Vaive
K — Pressure Line
L — Auxiliary Qutlet/inlet Plug
M — Outlat Plug
N — Position Feedack Rod
Q - Draft Control Lever
P — Draft Sensing Spring
Q — Draft Feedback Rod
IR —Pressurized Oil
£ ) Pressure Free Oil
Eiaczl— Return Oil
- Trapped Oil

M27 o 2760
SME2760{1)-8B304 Y. 6 an
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270-10-6.

Hydraulic Lift Operation

POSITION CONTROL OPERATION

(Continued)
o}
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2767009A

A — Main spool
B — Unload viave

f — Load Check Valve
[T ] Pressure Free Oil
B - Pressurized O

SMEZ760(1)}8304
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18070128

RAISE (OIL FLOW IN CONTROL VALVE)

Moving the control lever all the way to the rear forces
the main spaol [A) inte the control valve housing. Hy-
draulic pressure then activates the unload valve {B) closing
off its return port. With maximum pump pressure now on
the load check valve {F), the valve is forced open and
hydraulic fluid is allowed to enter the cylinder. This
fluid forces the piston to the rear, raising the lift arms.

Kinomota, Printed in Japan
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Hydraulic Lift Operation

270-10-7

27670068

RAISE
{OIL FLOW IN HYDRAULIC SYSTEM)

SME2760(1)-8304

A — Hydraulic Piston
B — Lifting Shaft
C — Lift Arm
D ~— Cyilinder Head
E — Slow Return &
Stop Valve
F — Main Raelief Valve
G — Safety Valve
H — Hydraulic Cylinder Case
1 - Position Control Levar
J — Control Valve
K - Pressure Line
L — Auxiiary Qutlet/iniat Plug
M — Qutlet Plug
N — Position Feadback Rod
O — Draft Control Lever
P — Draft Sensing Spring
Q — Draft Feadback Rod
W - Pressurized Qil
— Pressure Free Oil
- Return Oil
— Trapped Gil

Kinomoto, Printed in Japan
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270-10-8

Hydraulic Lift Operation

POSITION CONTROL OPERATION
(Continued)

2767010A

A — Main Spool

B — Untoad Valve

E - Mechanical Chack Valve
Ta — Return port

Tg — To reservair

Te — To reservoir

Tp — To reservoir

72— Pressurs Free Qil
BN — Prassurized Oiil
[ Trapped oil

1807012C

LOWER (OtL FLOW IN CONTROL VALVE)

Shifting the control lever forward pulls the main spool
{A) out of the control valve housing and presses the push
rod against the mechanical check valve {E). This position
of the main spool aliows the pressurized fluid behind the
unlpad valve {B) to flow through the return port {TB).
Sirnilarly, the pressurized fluid from the pump flows back
into the transmission case through the return port {TA).

SME2760(1)-8304
Kinomoto, Printed in Japan
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Hydraulic Lift Operation 270-10-9

A — Hydraulic Piston

27670060 B — Lifting Shaft
C — Lift Arm
D — Cylinder Head
LOWER E ~ Slow Return &
(OIL FLOW IN HYDRAULIC SYSTEM) Stop Vaive

F — Main Relief Valve

G — Safoty Valve

H — Hydraulic Cylinder Case
1 — Position Control Lever
J - Control Valve

K — Pressure Line

L — Auxiliary Outlet/Inlet Plug
M = Qutlet Plug

N — position Feedback Rod
0 — Draft Contro! Lever

P — Draft Sansing Spring

Q — Draft Feadback Rod
[T 1—Pressurized Qif
{1 Pressure Free Oil
kil — Roeturn Oil

N Trapped Oil

SME2760(1) 8304 YM276 and 2760
Kinomoto, Printed in Japan



270-10-10

Hydraulic Lift Operation

A — implement (Plow etc.}
8 — Upper Link

C - Draft Sensing Spring
D — Lower Link

£ — Lift Links

F — Lift Arm

G — Feedback Mechanism
H — Draft Control Lever

1 — Hydraulic Cylinder

J — Position Contro! Laver
K — Control Vatve

L — Hydraulic Pump

M — Resarvoir

SME2760(1)-8304

HOW DRAFT CONTROL WORKS

/
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The hydraulic systems of these tractors are equipped with a draft
control system. The purpose of this system is {0 maintain constant
implement height during operation.

The draft force applied to the implement (A) is transmitted to the
upper link (B), causing the sensing spring (C) to compress, The
change in angle caused by the sensing spring’s compression acti-
vates a series of control rods {G} which in turn activate the control
valve {K). The implement is thus raised or lowered to correspond
with the settings of the position control lever (J) and the draft
control lever (H).

When the draft force becomes too great for the draft control
lever setring, the control valve is switched into the “raise’’ position,
feeding hydraulic fluid to the hydraulic cylinder {l} raising the
iift arms {F}, thus the implement. As the implement is raised,
the draft force is correspondingly reduced until the control valve
is returned to the ""neutral’” position.

When the draft force becomes too small for the draft control
lever setting, the control vaive is switched into the “lower” posi-
tion, returning oil to the sump (M} lowering the lift arms, thus
the implement. As the mmplement is lowered the draft force is
correspondingly increased until the control valve is returned to
the “neutral ” position.

In this way the controf valve is maintained in a *‘neutral” position
for each setting of the control levers and constant draft force
is maintained.

Kinomoro, Printed in Japan
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Hydraulic Lift Operation 270-10-11

DRAFT SENSING ADJUSTMENT

Draft control is determined by the settings at the draft control
lever (A}, the position control tever (B) and the location of the
upper link,

A — Draft Control Lever

B — Pasition Control Lever

C — Dull Control {Large Draft]

D — Sensitive Control (Small Draft)

1. Draft Control Lever

If the draft contral lever {Al, is placed in the forward position,
the gontrolted draft is large.

¥ the draft control lever (A), is placed in the rear pasition, the
controlled draft is small.

2. Upper Link Location

The degree of sensitivity is determined by positioning the upper
link in the upper or lower hole of the sensing spring bracket. Far
maximum sensitivity, place upper link in lower hole (B). For
minimum sensitivity, place upper link in top hole (A).

When the upper link is set in the upper position, more load change
is required for autormatic adjustment.

When the upper link is set in the lower position, less load change
is required for automatic adjustrment.

SME276011)-8304 YW2 76 and 276D
Kinomoro, Printed in Japan



270-16-12 Hydraulic Lift Operation
2767006E
A — Hydraufic Piston RAISE
B — Lifting Shaft
C — Lift Arm . . M ar .
D — Cylinder Hesd With the draft control lever (0} in the “Draft Control” range in
E — Slow Return & the guide, the draft feedback rods are moved close to the control
Stop Valave valve main spool. This allows maximum sensitivity between the
F — Main Relief Valve sensing spring (P) and the control valve.
G — Safety Vaive
H — Hydraulic Cylinder Case . . .
1 — Position Control Lever v Always unlatch the upper link hinge lock plate when using
J — Control Vaive draft control.
K — Pressure Line
L — Auxiliary Outlet/Intet Plug When & load is applied to the upper link, the force compresses
N I ack the sensing spring (P), pushing the draft feedback rods (Q) forward.
O — Draft Control Laver The rods force the d mft feedback arm to pivot the draft feedback
P — Draft Sensing Spring shaft in the side cover. This motion pulls the draft control bar
Q — Draft Fepdback Rods rearward pushing the main spool into the control valve. This
I — Pressurized Oil allows pressurized oil to enter the cylinder raising the lift arms,
—-Ptassura Frae Qil P
BB — Rotum Oil
sl - Trapped Oil
SME2760(1)-8304 YM276 and 276D
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Hydraulic Lift Operation 270-10-13

2767006F K

LOWER A — Hydraulic Piston
B — Lifting Shaft
C — Lift Arm

When a load relieves pressure on the sensing spring (P}, the sensing D — Cylinder Head

spring returns to a normal position. This allows the draft feedback E — Slow Return &
rods {Q) to move rearward, retuming the draft feedback amn to Stop Vaive

its original position. This pulls the draft control bar forward F —Main Relief Valve
returning the main spool to the neutral position. This allows the G — Satety Valve

H — Hydraulic Cylinder Casa
| — Pasition Control Laver
cylinder, J — Control Valve

K — Pressure Line

L — Auxiliary Outlet/Inlet Plug
M — Qutlet Plug

N — Position Fesdback Rad
O — Draft Control Lever

P — Draft Sensing Spring

Q — Draft Feedback Rods
T - Pressurized Oil
(575 ~ Pressure Free Oil
EE=9 ~ Return O
(- Trapped Oii

lift arms to lower by draining the trapped oil from the hydraulic

SME2750(1)-8202 - YM276 and 2760
Kinomate, Printed in Japan



270-10-14 Hydraulic Lift Operation
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HYDRAULIC SYSTEM TESTS AND DIAGNOSIS 270201

GENERAL INFORMATION

The following checks, diagnostis and test procedures are provided
to isolate hydraulic systermn problems.

Starting with preliminary checks, each procedure is designed to
isnlate the problem to a general area, a particular component
or a specific hydraulic circuit.

Use these procedures when there is a “ro 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 be 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

A CAUTION: Escaping fluid under pressure can have sufficient
force to penertrate the 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 pipes and hoses are not damaged. Fluid
escaping from a very 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 doctor at once. Serigus
infection or reaction can deveiop if proper medical treatment
i5 not administered immediately,

CAUTION: Keep hands away from moving parts. Shut
engine off before checking lines near moving parts.

CAUTION: Use care 1o avoid injury by lift arms or hitches
in case valve is operated rapidly or unexpectedly.

SMEI760!1)-8304 Y M276 amdd 276D
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270-20-2 Hydraulic System Tests and Diagnosis

HYDRAULIC FLOW CHART

W__J’®

N®
@

T ®

T

P — Siow Return and Stop Valve

2267074

A — Reservoir F — Engine K — Flow Control Valva

B — Filter Screen

€ — Cartridgs Filter

D — Hydraulic Pump

€ — Filter Bypass Valve

SME2760(1)8304

G — Main Relief Valve
H — Control Valve

| —Main Spool

J — Unload Valve

L — Push Rod

M — Chack Valve

N — Load Check Valve
O — Auxiliary Outlat {1)

Q — Safety Vaive

R — Hydraulic Cylinder
S — Auxiliary Inlet (11}
T — Auxiliary Qutlet (H)

Kinomoto, Printed in Japan
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Hydrautic System Tests and Diagnosis

270-20-3

HYDRAULIC SYSTEM TESTS

Tests:

PRELIMINARY CHECKS BEFORE
TESTING ... ... ... . ... 270-20-3

HEATING HYDRAULIC OlL .. ....._.... 270-20-4

MAIN RELIEF VALVE PRESSURE

TEST .o e 270205

HYDRAULIC LIFT LEAKAGE TEST
(Stopvalveopen) .................. 270-20-6

HYDRAULIC LIFT LEAKAGE TEST
{Stopvalveclosed) .. ............... 270-20-7

HYDRAULIC LIFT CYCLE TIME
TEST o 270-20-8

SAFETY VALVE PRESSURE TEST....... 270-20-8

HYDRAULIC PUMP FLOW TEST ....... 270-20-10

SME2760(1)-8304

PRELIMINARY CHECKS BEFORE TESTING
Check Hydraulic Oil Condition:

Condition Cause

Mitky . ... oo e Water in Qil

Dirty .. ... e, Filter Failure
Metal Particles ............... Mechanical Failure
Discolored or Burned Qdor . .. .... Qverheated Qil

Check Hydraulic Oil Level:
Condition Cause

Oillevellow ................ improper Fill
External Leakage
Use of Auxiliary
Cylinder

Ask the Operator:

¢ How is machine performing
¢ \When does it malfunction
® What is machine appiication

Check Maintenance Records For :

* Service Intervals

¢ Unusual, Frequent or Similar Failures
Check For:

¢ Broken or Binding Operating Linkage

¢ QOther Mechanical Failures

Check for External Oil Leaks:

® Engine stopped
¢ Engine running

Kinomato, Printed in Japan
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270-20-4 Hydraulic System Tests and Diagnosis_

HEATING HYDRAULIC OIL

To insure tests accuracy, it may be necessary to heat the hydraulic
oil to a specified temperature. Heat oil as follows.

v Proceed with the following after Preliminary Checks on page
270-10-3.

1. Move control lever forward to lower lift arms.

2. Turn stop valve clockwise to close stop valve.,

3. Adjust engine speed to 1500 rpm.

4. Move control lever rearward through the neutrat position to the
raise position to by-pass il through the main relief valve.

5. When the pump’s inlet pipe {the larger one) is too hot to hold,
the hydraulic fluid is at a temperature of 30 to 40°C (86 to
104°F).

2 g Yo irs
——0 ATy
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Hydraulic System Tests and Diagnosis

270-20-5

MAIN RELIEF VALVE
PRESSURE TEST

1. Install pressure gauge having 24.5 MPa (25G kg/cm?) (3000 psi)
maximum measuring pressure to inlet pon (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 to lower lift arms.

4. Close stop valve completely.

5. Mowve control lever rearward to the raise position and read
pressure gauge then move lever forward to neutral position.

RELIEF VALVE SPECIFICATIONS

Prassure Engine Speed Oil Temperature
14.7-15,7 MPa 1500 rpm 30—-40°C
{150--160 kg/em?) (86—104°F)

{2133-2275 psil

6. I the reading is below specification, go to STEP: HYDRAULIC
LIFT LEAKAGE TEST.

7. If the reading is above specification, adjust main relief valve
as instructed on page 70-15-4.

One shim {0.25 mm) adds approximately 363 kpa (3.7 kg/cm?)
{53 psi).

ACAUTlON: Never adjust pressure to more than 15.7 MPa
{160 kg/em®} (2275 psi). *Excessive pressure can damage
the system and/or cause personal injury.

SMEZ760(1)-8304 YM276 and 276D
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270-20-6

Hydraulic System Tests and Diagnasis

HYDRAULIC LIFT LEAKAGE TEST
(Stop valve open)

1. Attach a 536 kg:(1182 Ibs) weight to a point 610 mm (24 in}
behind the lower link hitch point.

2. Start engine and raise hydraulic lift to 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 ., . . . . . e e e e e e e e e e 2.5 mmi0.1 in.}

in 5 min.

5. If the lowering does not exceed the specification, the system
has passed the test, Otherwise, proceed to HYDRAULIC
LIFT LEAKAGE TEST {Stop valve closed).

SMEZIB0(1) B304 YM276 and 276D
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Hydraulic System Tests and Diagnosis 270-20-7

HYDRAULIC LIFT LEAKAGE TEST
(Stop valve closed)

1. Attach a 636 kg {1182 !bs} 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 to 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 |, . . . . .. . .. . e 20 mm (0.8 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 LIFT CYCLE
TIME TEST. (See page 270-20-8)

b) Safety valve seat O-ring broken or debris in valve ball,
In either case, proceed to the HYDRAULIC LIFT CYCLE
TIME TEST, (See page 270-20-8)

7. If the Jjowering is less than that measured in the preceding:
HYDRAULIC LIFT LEAKAGE TEST ({Stop Valve Openj}
and also exceed than specification:

a} The control valve spool or relief valve leak. Replace valve
assembly.

SME2760(1)-8304 YM276 and 276D
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270-20-8 Hydraulic System Tests and Diagnosis

HYDRAULIC LIFT CYCLE TIME TEST

1. Attach a 536 kg {1182 Ibs} weight to a point 610 mm {24 in.)
behind the lower link hitch point,

2. Completely open the stop valve and run the engine at 2600 rpm,

3. Measure hydraulic lift cycie time. One complete stroke.
Should take 2.0 seconds.

4. If the cycle time does not meet specification, foliow 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, disassembile the hydraulic lift and chek:
® Pressure Relief Vatve and Seat

Stop Valve Seat O-ring

Stop Valve and Seat

Safety Valve Seat O-ring

Safety Valve and Seat

Piston O-ring and Back-up Ring

Cylinder

SMEZ2I60(1)-8304 Y o 2760
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Hydraulic system Tests and Diagnosis

270-20-9

SAFETY VALVE PRESSURE TEST

1. Instalt special adapter {A} to port at |eft side of cylinder case.
Port: M18, Pitch 1.6 mm

2. Connect pressure line of hand pump (B) to the special adapter
(A).

3. tnstall a pressure gauge measuring 245 MPa {250 kg/em?)
{3000 psi) full-scale to the adapter.

4. Raise hydraulic [ift to maximum position. Set the contral
valve to the neutrai position. Close stop valve on cylinder head.

5. Increase pressure in cylinder with the hand pump until the
safety relief valve operates to relieve oil pressure,

A — Spacial Adapter
B — From Hand Pump
C - Pressure Gauge

SAFETY VALVE SPECIFICATIONS

Pressure . . . . . L L e e e e 16.7—-18.6 MPa
{170-190 kgicm? }
{2417-2702 psi}

6. H the reading deviates from the specification, adjust with
shims, page 70-15-7.
Two shim thicknesses are availabie:

0.0078 in, (0.2 mm}
0.0179 in_{0.5 mm}

A CAUTION: Never raise pressure setting above 18.6 MPa
{180 kg/em®} {2702 psi). Too high a setting defeats the
pumose of the safety valve leading to piston damage and/or
personal injury.

SME2760(1)-8304 YM276 and 2760
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270-20-10

Hydraulic System Tests and Diagnosis

2276087 A

2267087

HYDRAULIC PUMP FLOW TEST

1. Lower the hydraulic lift and relieve any remaining hydraulic

pressure,

CAUTION: Fluid Escaping under pressure can have suff-
icient force to penetrate the skin, causing serious personal
injury. Before disconnecting lines, be sure to relive all
pressures. Before applying pressure to system, be sure all
connections are tight and that pipes are,

Flusid escaping from a very small hole can be almaost invisible.
Use a piece of cardboard or wood, rather than hands, to
search for suspected leaks.

if injured by escaping fluid, see a doctor at once. Serious
infection or reaction can develop if proper medical treatment
is not administered immediately.

. Make sure that the stop valve is compietely open before

performing hydraulic pump flow test.

. Remove outlet piug (A} from eylinder head and install a 1/4—18

NPTF headless plug {B} to block direet passage to control valve
through infet port,

A — Qutlet Plug

B — Plug 1/4—18 NPTF
C -- Inlet Hose

D — Flow Meter

E — Outlet Hose

F — To reservoir

. Remove return port plug (F} located on the left side of trans-

mission case and install flow meter outiet hose (E). Wire the
inlet hose (C) in place required.

Two plug holes on cylinder head and retumn oil piug hole
on transmission case have SAE 3/4—16 UNF-28 thread
with O-ring boss.

. Completely open flow meter (D) and operate engine at 2600

rpm.

. Adjust flow meter control valve 10 10.34 MPa (103 kg/cm?}

(1500 psil.

. Flow should be 31.2 #/min (8.24 US gpm}.
. |f flow is low, see page 270-20-13.

. Remove flow meter and remove headless plug from outlet port

of cylinder head. Install plugs with O-rings in outiet ports
on cylinder head and return port.

Do not ieave the headless plug in the cylinder head outlet
port after completing the test.

SMEZ27600 1} 8304 YM276 and 276D
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Hydraulic System Tests and Diagnosis 270-20-11
DIAGNOSIS
HYDRAULIC SYSTEM
PROBLEM POSSIBLE CAUSE SUGGESTED REMEDY
Hydraulic lift * Relief pressure too low Check and adjust
does not operate or ¢ Relief valve worn Replace
lift speed slow ® Piston O-ring blown Replace O-ring
& Fistan back-up ring broken Replace back-up ring
& Clogged filter screen Clean
® Clogged cartridge filter Replace cartridge
¢ Hvydrautic oil viscosity too high Check
& Hydraulic pump gears worn Replace pump
¢ Control valve lzakage Repair
8 Auxiliary hydraulics consume too Remove or adjust implement
rauch oil
Closed stop valve Open
® Pilot spoaol stuck Replace valve
& Clogged orifice in control Clean
valve spool
Hydraulic lift does not ® Slow-return valve closed or stuck Open or check
lower & Stop valve closed Open (Counterclockwise}
# Pilot or control valve spoo! Check and replace
stuck
& WMechanical check valve action Reptace valve
impaired
Lift arm drops when & O-ring on piston broken Replace O-ring
engine is shut off ® Cylinder wornar scored Replace cylinder
® O-ring on stop valve seat broken Replace O-ring
& Valve spool worn Replace valve
® O-ring between cytinder case Replace O-ring
and control valve housing broken
® Inlet check valve or lowering Check and replace
valve seat | eaking
® Debris in safety valve seat Clean
* Safety valve seat worn or Check and replace
O-ring broken
4 loweringvalve worn Replace valve
SME 1800118304 YM276 and 2760
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270-20-12

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 response insensitive

SME27501 1}-3304

POSSIBLE CAUSE

Lift arm play improperly adjusted
Qil viscosity too high

Retief valve seat damaged

Valve leaking internally

3-paint hitch over Inaded

Feedback rods improperly adjusted

Control valve spool or pilot spool
stuck

Afr in system
Oil viscosity too high
Oif temperature too low

Eccentric pin maladjusted

Upper link improperly positioned on
upper link hinge

Upper link improperly positionad on
upper link hinge
Mast height too lew

Slow return valve ¢l osed

Main hydraulic pump worn
Qil level low

SUGGESTED REMEDY

Adijust 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 in lower hole

Use correct implement having
Cat-1 fitting

Open slow return valve as
necessary

Replace pump

Add oil

Kinomoto, Prined in Japan
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Hydraulic System Tests and Diagnosis

270-20-13

HYDRAULIC PUMP

PROBLEM

No pump output

Pump noise

Low pump output

Pump shaft key, connector
on pump housing broken

SME2760(1)-8304

POSSIBL.E CAUSE

* @ 0 @

Hydraulic fluid insufficient
Pump drive broken

Pump shaft broken

Pump shaft key broken

Hydraulic fiuid insufficient

® Cavitation (air being drawn in)

Pump improperly fitted

Oil viscosity too high

Pump gear faulty

Pump drive connector broken
Pump drive gear braken

Filter screen ¢logged

e (Cartridge filter clogged

® Pump gears warn

& Pressure relief setting too high

Auxiliary control vaive broken
Pump installed 180 degrees off

Auxiliary hydraulic connectors
improperly connected

SUGGESTED REMEDY

Check

Replace pump drive
Replace pump
Replace key

Check

Check pipe O-ring and
rubber connections
Reinstall

Check

Replace pump
Replate connector
Replace gear

Check and clean
Replace cartridge
Replace pump

Adjust
Replace valve

Reinstall
[See arrow or “IN” and “OUT" marks]

Reconnect

Kinomopto, Printed in Japan
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