(2) How to Read the Explanations

® An exploded view, sectional views, a system diagram, etc. are shown at the beginning of each
section as required for easy understanding of the mounted states of the components.

® For the removal/installation of each part, the procedure is shown with the procedural step No. in the
illustration.

® Precautions and key points for disassembly and reassembly of parts are described as points. In

the explanation for each point, detailed operation method, information, standard and precautions
are described.

Description Example

©@Flywheel
Flywheel hausing

@ Gear case flange

®Idle gear

(0Camshaft
% LN
4 o)

@Cooling water pump

(®Fuel injection pump " Iﬁ k

Pump flange
[Don't disassemble!|—Fuel pump drive gear
—— Flange bolt
. e
Note) This figure shows the 3TNV76. @Crankshaft pulley

® Disassembly procedure
1) Follow steps (1) to (15) of the cylinder head disassembly procedure.
2) Remove the cooling water pump.
3) Remove the crankshaft pulley. (Point 1) «— Operation point to be explained on a later page.
® Operation points
Disassemble: Service point for removal

Reassemble: Service point for installation
Disassemble-Reassemble: Service point required in both removal and installation.




5. Lubrication Sysltem

5. LUBRICATION SYSTEM

5.1 Lubrication System Diagram

Lube oil filter
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10. Electric Wiring

10. Electric Wiring
10.1 Electric Wiring Diagram

This is a typical example.

*
YAZAKI No, YAZAKI NO,
%BA FUSE 710000 0g" 7122-2128

ELECTRICAL FEED PUMP

R
Jé@ R H—%] DCI2V L.5A
MARK COLOR SUMITOMO NO % Bf—E 119225-52102
5% 6189-0442, 0443 A O 8
B Black = L, O, PRESS SW. '
. ) } * DCIoV 1A
W White PIIGO) (LIEG[P)) @ CBios 0. 5Ka/cme OFF
114250-39450
R Red @ * pILOT LAMP
X DC12V LESS THAN 3,4 =
L Blue BT < * @ DC12Y LESS THAN 3. 4% = C.W. TEMP. SWITCH
G Green U ) *CB104 PriEi A
CHARGE LAMP. » 121550-44901
Y Ye 1 ] oW GENERATOR L DCi2V 3.4W PILOT LAMP
DC12V-40A DC12V LESS THAN 3, 4¥ =
Br Brown 129423-77200 =

X
SUMITOMO NO,
6195-0060

Lg Light Green
Sb  Sky blue ®

O Orange T g %>@

AV125

AV 3

AVL2S

SUMITOMO NO.,
6195-0057

7% AAI;() N - TIMER
YAZAKI NO, ) .
7123-6234-40 * TIME 1#0.5 SEC

L X AV W SOLENOID DC12V | YAZAKI NO,  YAZAKI NO. (129211-77920)
| N AV3R 1 ]

= |AV3 B
[L

TERPROCF,
CONNECTOR
K

HOLD 0. 49A 7323-2446  7322-2446

P  Pink ] Y
| | R R
Y INJZ] — e || & o ) SO
& l l 3 SUHITONO NO, ' Gar e o 4 - o meesew—B E v [8] |[B[} B
% YAZAKI NO, & z L 6195-0021 119802-77200
7123-3215-60 = SETEEELLE RELAY
%08— - %AZAKI NO. ILLZ /L 404
B [RIR2ACCCBR|, ™ bbb ¢ e i| 7123-2028 (19650-7/7910)
PRE-HEATING| OO FO% 3 TNvEoR, FUSIBLE LINK ] Ria
OFF [0 el eed O\ :
: Cc)
ON & O BR7Eh—  Eeess *rAziT 70, D
START o100 [———7 @ %20 "eros
KEY SW DIAGRAM L @ (=) © GROUND SHOULD BE FUSE
. . : BATTERY CONNECTED TO BATTERY|
DCley © DIRECTLY AV3 W
NOTES A av3r R
TLWIRING OF STARTER MUST BE OBSERVED AS FOLLOWS, 1 RGRCY oY T o e
OTHERWISE IT CAUSES MISS STARTING OR DAMAGE TIME 15818500 ki w0, YAZAKI N, e ‘\ | " 7123-2097-00  7122-2237-00
OF STARTERMOTOR. s F‘TLF .
1-1, TOTAL ELECTRIC RESISTANCE OF BATTERY X N 9% > SOLENOID DC1BY
CABLE (DH2®) SHOULD BE LESS THAN 2,/1000Q, B DETAIL A K YAZAKI No,  119643-66900 %
REFERENCE: AVIH:<1, 4m, AVP0:52, om niz9-2e29 DIODE(REVERSING PRESSUREO00V. figessogny
AV30:<3, 8m, AV40:<4, 6m i
1-2, TOTAL ELECTRIC RESISTANCE OF WIRING FOR FRSS TAN Sy en 19sec OFP | NOTES FOR ENGINE STOP SOLENOID
STARTER (@~®) SHOULD BE LESS THAN 5,/100Q. ) |. PERMISSIBLE RESISTANCE OF SOLENOID CIRCUIT
REFERENCE OF TERMINAL RESISTANCE L SHOULD BE ' LESS THAN 0,0/Q TO GUARANTEE PERMISSIBLE
15,1000Q PER COUPLER LA206 LOWEST VOLTAGE OV TO WORK SOLENOID (PULL COIL),
0Q PER SCREW SETTIG P A (TERMINAL RESWSTANCE :15/1000Q0 PER COUPLER,
1-3. BATTERY EARTH CABLE (D) CONNECTION SHALL e 00 PER SCREW SETTING.
BE ENSURED, PAINTED SURFACE MAY NOT BE USED S T A COUPLER RESISTANCE OF SOLENOID DOESN T NEED TO BE COUNTED)
(FOR EARTHING) AVOIDING THE MISS CONTACT, EEEEIEUR REFERENCE :AV2(0,0088Q/m) :<8, 0m-:-WITHOUT TERMINAL RESISTANCE
2, BATTERY TREATMENT MUST BE OBSERVED AS FOLLOWS, AV3(0.0056Q/m) : <12, 5m- - - SAME AS ABOVE
OTHERWISE 1T MAY CAUSE BURNING OF ELECTRIC WHEN YOU EXGEED PERMISSIBLE RESISTANGE, ADOPT THE CIRCUIT
EQUIPMENTS OR GOMPONENTS., ALTERNATOR (DIODES) IMPRESSED FROM THE POWER SUPPLY TO THE SOLENOID DIRECTLY
BURNING CAUSED BY BATTERY CABLE CONNECTION USING A RELAY ---REFER TO ¥
REVERSELY 1S NOT WARRANTED, 2. HIGH TEMPERATURE PARTS, SUCH. AS AN EXHAUST PIPE, SHOULD NOT APPROACH
2-1, BATTERY SHOULD BE FIXED BY FITTING, (NOT FOR THE PULL POWER FALL OF SOLENOID, AND HEATING PREVENTION OF
TO MOVE) INNER COIL TEMPERATURE, (PERMISSIBLE AMBIENT TEMPERATURE:-30~100C)
2-2, BATTERY CABLE LENGTH SHOULD BE ADJUSTED 3, INSTALL FUSE TO PROTECT THE HARNESS AGAINST TROUBLES SUCH AS
PROPERLY AND CLAMPED NOT TO BE CONNECTED SHORT CIRCUIT OR CONTINUOUS.DRIVE OF PULL-COIL,
REVERSELY, 4 THE POWER SUPPLY OF SOLENOID MAY NOT BE COMMON WITH THE LINE OF
2-3, NOT LOOSE THE BATTERY CABLE TERMINAL, ALTERNATOR INITIAL EXCITATOR AS SHOWN IN THIS DRAWING.
NOR TURN THE BATTERY SWITCH OFF DURING THE OTHERWISE, SOLENOID MAY LOOSE STOP FUNCTION DUE TO THE POWER
ENGINE RUNNING, SUPPLY FROM ALTERNATOR “L” TERMINAL D
3, ONLY THE SPECIFIED LOAD SHOULD BE APPLIED ON 5. IN CASE OF WATERPROOF GCONNECT OR APPLICATION, CONNECTOR SHOULD
THE ALTERNATOR "L” AND ' P” LINE, BE FIXED BY FITTING TO PREVENT LEAD WIRE BREAK,
IT IS NOT ALLOWED TO CONNECT ANY LOAD 6.IN CASE OF EMARGENCY STOP OF MACHINE FOR SAFETY WILL BE APPLIED
UNSPECIFIED WITHOUT YANMAR APPROVAL, SWITCH LOCATION SHOULD BE SHOWN AS A
4, CHECK ANY SURGE CURRENT OR VOLTAGE OCCURED 7.IN CASE OF THE SOLENOID CIRCUIT RESISTANCE WOULD BE [ IMIT,
UNDER NORMAL OPERATIONS AND EXPECTIVE # WIRING IS APPLICABLE,
ERRONEOUS OPERATIONS, AND GONFIRM THE GIRCUIT
NO SURGE OCCURS,
ESPECIALLY PROVIDE THE FLYWHEEL DIODE FOR REMARKS
"C-1.0AD" AND DIODR FOR “1.-1.0AD’ i.% MARKED PARTS ARFE NOT PROVIDED RBY YANMAR.
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2. Inspection and Adjustment

2. Inspection and Adjustment

2.1 Periodic Maintenance Schedule

The engine periodic inspection timing is hard to determine as it varies with the application, load status,
qualities of the fuel and lube oils used and handling status. General rules are described here.

O:User-maintenance ©:Parts replacement @:Shop-inspection

Maintenance period
Every | Every | Every | Every
P : Every 250 500 1000 2000
Classification ftem Daily 50 hours | hours | hours | hours
hours or3 or6 orone | ortwo
months | months | year years
Whole Visual check around engine O
Fuel tank level check and fuel supply O
Fuel tank draining O
Fuel oil Bleeding the fuel system @)
systém | water separator draining ®)
Water separator cleaning O
Fuel filter element replacement ©
Lube oil level check and replenishments. O
Lubricating .
oil system Lube oil replacement e e
Lube oil filter replacement 1" time e o
Cooling water level check ‘and
replenishment O
Radiator fin cleaning @)
Cooling C
water Cooling fan V-belt tension check 15‘0. 2" time
time and
system thereafter
Cooling water replacement ©
Cooling'water path flushing and
maintenance ®
Rubber Fuel pipe and cooling water pipe o
house inspection and maintenance o
Govemnor Inspection and adjustment of o o
governor lever and accelerator
Air cleaner cleaning and element
Airintake | replacement O ©
System Diaphragm assy inspection @ ygm)
Warning lamp & instruments function
Electrical | check o
system Battery electrolyte level check and
battery recharging O
_ Intake/exhaust valve clearance
C%Imder adjustment ®
ead Intake/exhaust valve seat lapping o
Fuel Fuel injection nozzle pressure ®
injection inspection
pump and | Fuel injection timing adjustment o
nozzle Fuel pump inspection and adjustment

*) EPA allows to maintain the emission related parts as shown in 1.6.3 of chapter1.
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1. General

(1) 2TNV70
Engine name Unit ZTNVTO
Engine specification class - WM
Type - Vertical, in-line, 4-cycle, water-cooled diesel engine
Combustion chamber - Indirect injection
Number of cylinders - 2
Culindar harewvetroke T 774
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3. Troubleshooting

3.2 Quick Reference Table for Troubleshooting

The following table summarizes the general trouble symptoms and their causes.

If any trouble symptom occurs, take corrective action before it becomes a serious problem so as not to shorten the engine service life.

Poor

c
. . Insufficient 9 . . Coolin Air
Trouble symptom | Starting failure engine output exhaust *g Hunting Lube oil waterg intake
color | & 3
Enb%iP:t(s)taSrts Exhaust During § 08)' c
R color work = o 2| 0
soon. £ = S| = 2
o | Exhaust 3 -g 3 | 2| E IS g £
S smoke 218 s 2 2| 2| & 5 e Corrective action
175) =] Ke] © = S IS = 5 o n = 2
- o [} "<7)' o) = o > o) - > @ o E
- ol 5|3 >12|s|2 | 8|82 |E|lg|lolB
a 22 _g o|«| 2|2 3 8|l 2|c| @ 2 c| o8 g-
Q S| o | 5| £l=|E|c|= ~|=|a| 2 bl SR <
bd S | = o | = o o | = [ [ s . | = [0} bt
kel > o g c | B 2 GC) >l =22 ol =2 @ |5 o o u
2 5 SIE|S|e|2 55|82 523|228 lz2|2]|%
Elo|lo|s| | 2| x| 2| ol > | €| %|oleo|la|ls]|3 £ | = 21 8| ®
Cause D] € - [®] S = [&] = [&] < c [} = = 2 = o O 5 =2 = [} [0} = > 3 c
clolE| 2| £ o S| 95| c| S| 5|&lE| x| |=/213|3|>|3|%2|9%|=x
m|lz|3|=2|0|Z2|m|=S|@|I|=<|SdS|ala|ld|lg|jld|w|a|l=s|a|=|d|a|a|a|uw
Improper clearance of intake/exhaust valve O| 0O O O O O | Adjust the valve clearance. (See 2.2.6(3) in Chapter2.)
Compression leakage from valve seat O O O O O O O O |Lap the valve seat. (See 4.2.6 in Chapter4.)
Seizure of intake/exhaust valve O O| 0O O O O O| 0O O O O Correct or replace.
Blowout from cylinder head gasket O O O Replace the gasket. (See 4.2.2-11) in Chapter4.)
Seized or broken piston ring O O O O O O O OO Ol 0 O | Replace the piston ring. (See 4.4.2-5), 10) in Chapter4.)
. . . . Perform honing and use oversize parts.
Worn piston ring, piston or cylinder O O O O |0 O (See 4.4.5-(1)%4) and 4.4.6 in Chappter4.)
Seized crankpin metal or bearing O| 0O O OO0 |0 O Repair or replace.
Improper arrangement of piston ring joints O O @) O Correct the ring joint positions. (See 4.4.4 point 6 in Chapter4.)
Reverse assembly of piston rings O O O O Reassemble correctly. (See 4.4.4 point 6 in Chapter4.)
Worn crankpin and journal bearing O O OO0 0 O Measure and replace. (See 4.4.5-(2) in Chapter4.)
€ Loosened connecting rod bolt O O O Tighten to the specified torque. (See 4.4.4-point 2 in Chapter4.)
% Foreign matter trapped in combustion chamber O O O O Disassemble and repair.
3 Excessive gear backlash O Adjust gear meshing. (See 4.3.4-point 2 in Chapter4.)
c
E’ Worn intake/exhaust valve guide O O ©) Measure and replace. (See 4.2.5-(2) and 4.2.7 in Chapter4.)
Defective governor O ONNOREORNO)] Make adjustment.
Improper open/close timing of intake/exhaust valves O ONNOREORNO)] O Adjust the valve clearance. (See 2.2.6-(3) in Chapter2.)
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4. Disassembly, Inspection and Reassembly of Engines

4.1.3 Complete disassembly

Peripheral parts such as air cleaner, muffler and radiator differ in installation and types for each
application. Therefore, description in this Chapter is started with the steps to be taken just after the
peripheral parts have been removed.

Step Removal Parts Remarks

1} Thoroughly remove sand, dust, dirt and soil
from the surface of the engine.

1 2) Drain cooling water and lube oil from the

engine.
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4. Disassembly, Inspection and Reassembly of Engines

(2) Valve guide Measuring positions

Mainly check damage and wear on the inside wall.
Apply supply part code when replacing the part. / I \

a b [

A B
Service part code _ _ fm\
&

119717-11800

Valve guide inside diameter

Valve stem clearance

Part name Place Standard Limit
Guide I.D. 6.000~6.012 6.08

Intake valve Stem O.D. 5.960~5.975 5.90
Clearance 0.025~0.052 0.16

Guide I.D. 6.000~6.012 6.08

Exhaust valve Stem O.D. 5.945~5.960 5.90
Clearance 0.040~0.067 0.17

(3) Intake/exhaust valve Measuring nosftions
Mainly clean and check damage and wear at the valve =i

stem and seat. ¢/ \i

(a) Seat contact: See (1)(d) above. } - s

f f

(b) Stem outside diameter: See (2) above.
Valve stem outside diameter

(c) Valve head thickness

mm
Part Standard Limit ‘
Intake 0.9~1.1 0.50
Exhaust 1.0~1.2 0.50
(d) Valve stem bend |
mm Thickness ‘
Limit 0.01 [
C : J
(e) Overall Iength Valve head thickness
mm
Standard Limit
Intake/ Exhaust 86.8~87.2 86.6

Valve bend and length
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9. Alternator

9.2 40A Alternator

9.2.1 Components

(1) Parts related to the alternator

(2) Alternator components of disassembly and assembly

Rotor Assy

Flame Assy

Rear end cover

Brush Assy

Rear flame Assy
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SAFETY LABELS

® Most accidents are caused by negligence of basic safety rules and precautions. For accident
prevention, it is important to avoid such causes before development to accidents.
Please read this manual carefully before starting repair or maintenance to fully
understand safety precautions and appropriate inspection and maintenance

procedures.
Attempting at a repair or maintenance job without sufficient knowledge may cause an unexpected

accident.

® |t is impossible to cover every possible danger in repair or maintenance in the manual. Sufficient

consideration for safety is required in addition to the matters marked (A CAUTION " Egpgcially for
safety precautions in a repair or maintenance job not described in this manual, receive instructions
from a knowledgeable leader.

® Safety marks used in this manual and their meanings are as follows:

DANGER-indicates an imminently hazardous situation which,
if not avoided, WILL result in death or serious injury.

WARNING-indicates a'potentially hazardous situation which, if not
A WARNING avoided, COULD result in death or serious injury.

A DANGER

CAUTION:-indicates a potentially hazardous situation which, if not
A CAUTION avoided, MAY result in minor or moderate injury.

® NOTICE-indicates that if not observed, the product performance or quality may not be
guaranteed.



4. Disassembly, Inspection and Reassembly of Engines

No. Instrument name Application Illustration
For measuring revolution by contacting
the mortise in the revolving shaft
Contact type Q{( ‘
For measuring revolution by sensing .
the reflecting mark on the outer Revolving shaft
) periphery of the revolving shaft
Photoelectric
type
16 | Speedometer
For measuring the revolution
regardless of the center or periphery of
the revolving object. e
Fuel ‘-’%{
high-pressure bR
pipe clamp L CUE[U
type
\ |
For measuring resistance, voltage and
continuity of electrical circuits
17 | Circuit tester

18

Compression.gage kit

For measuring compression pressure

Yanmar code No. TOL-97190080
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