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ENGINEZD1211,ZD1211R,ZD1211L,ZD1211RL,WSM

1-S50

Oil Clearance between Crankshaft Journal and Crankshaft
Bearing 2 (Crankshaft Bearing 3)

1. Puta stripof plastigaugeonthecenterof thejournal.
2. Installthebearingcaseandtightenthebaringcasescrews1 to

thespecifiedtorque,andremovethebearingcaseagain.
3. Measuretheamountof theflatteningwiththescaleandgetthe

oil clearance.
4. If the clearanceexceeds the allowable limit, replace the

crankshaftbearing2 (1)andcrankshaftbearing(3).
5. If the samesizebearingis uselessbecauseof the crankshaft

journalwear,replaceit withan undersizeone referringto the
tableandfigure.
NOTE
Be sure not to move the crankshaft while the bearing case
screws are tightened.

(Reference)
Undersizedimensionsof crankshaftjournal

9Y1211344ENS0083US0

Oilclearancebetween
crankshaftjournaland
crankshaftbearing2

Factoryspecification 0.034to 0.095mm
0.0014to 0.0037in.

Allowablelimit 0.20mm
0.0079in.

CrankshaftjournalO.D.
(Intermediate) Factoryspecification 47.934to 47.950mm

1.8872to 1.8877in.

Crankshaftbearing2 I.D. Factoryspecification 47.984to 48.029mm
1.8892to 1.8909in.

Oilclearancebetween
crankshaftjournaland
crankshaftbearing3

Factoryspecification 0.034to 0.103mm
0.0014to 0.00405in.

Allowablelimit 0.20mm
0.0079in.

CrankshaftjournalO.D.
(Flywheelside) Factoryspecification 51.921to 51.940mm

2.0442to 2.0448in.

Crankshaftbearing3 I.D. Factoryspecification 51.974to 52.024mm
2.0463to 2.0481in.

Undersize 0.2 mm
0.0079 in.

0.4 mm
0.016 in.

DimensionA 2.3to 2.7mmradius
0.091to 0.10in. radius

2.3to 2.7mmradius
0.091to 0.10in. radius

*DimensionB 1.0to 1.5mmrelief
0.040to 0.059in. relief

1.0to 1.5mmrelief
0.040to 0.059in. relief

DimensionC 47.734to 47.750mmdia.
1.8793to 1.8799in.dia.

47.534to 47.550mmdia.
1.8715to 1.8720in.dia.

DimensionD 51.721to 51.740mmdia.
2.0363to 2.0370in.dia.

51.521to 51.540mmdia.
2.0284to 2.0291in.dia.

Thecrankshaftjournalmustbefine-finishedto higherthanRmax= 0.8S
*Holesto bede-burredandedgesroundedwith1.0to 1.5mm
(0.0394to 0.0591in.)relief.
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ELECTRICALSYSTEMZD1211,ZD1211R,ZD1211L,ZD1211RL,WSM

5-S1

1. TROUBLESHOOTING

BATTERY

Symptom Probable Cause and
Checking Procedure Solution Reference

Page

All Electrical
Equipments Do Not
Operate

1. Batterydischargedor
damaged

Rechargeor replace G-30

2. Batterypositivecable
disconnectedor
improperlyconnected

Repairor replace 5-S6

3. Batterynegativecable
disconnectedor
improperlyconnected

Repairor replace 5-S6

4. Slowblowfuseblown Replace G-41
Fuse Blown
Frequently

1. Short-circuited Repairor replace G-41

Symptom Probable Cause and
Checking Procedure Solution Reference

Page

Battery Discharges
Too Quickly

1. Batterydamaged Checkandreplace G-30
2. Dynamodamaged Checkandreplace 5-S12,

5-S13
3. IC regulatordamaged Checkandreplace 5-S12,

5-S13
4. Wiringharness

disconnectedor
improperlyconnected
(betweenbatterypositive
terminalandregulatorB
terminal)

Repairor replace 5-S6

5. Coolingfanbeltslipping Adjusttension G-32
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ELECTRICALSYSTEMZD1211,ZD1211R,ZD1211L,ZD1211RL,WSM

5-S13

Regulation Voltage

WARNING
To avoid serious injury

To avoid personal injury, do not touch the rotating or hot
parts while the engine is running.
NOTE
Before performing this checking, make sure that the
no-load dynamo output is proper.
Complete the charging circuit with fully charged battery.

1. Runtheengineat theratedspeed.
2. Keepingthe regulatorcoupler (2) connected,measurethe

voltagewith a volt meter (5) acrossthe terminal1 (a) and
terminal3 (c). (Referto figure(A).)

3. If themeasurementisnotwithinthespecifiedvalue,replacethe
wireharnessbetweenthedynamo(4)andregulator(1).

4. If the measurementis withinthe specifiedvalue,measurethe
voltagewith a volt meter (6) across the terminal6 (f) and
chassis.(Referto figure(B).)

5. If the measurementis not withinspecifiedvalue,replacethe
regulator(1).

9Y1211344ELS0019US0

Voltage

Terminal1 (a)-
Terminal3 (c) AC20V or more

Terminal6 (f) -
Chassis DC14to 15V

Ratespeed Enginespeed 3000rpm

(1) Regulator
(2) Coupler
(3) Battery
(4) Dynamo
(5) VoltMeter(AC)
(6) VoltMeter(DC)

a: Terminal 1
b: Terminal 2
c: Terminal 3
d: Terminal 4
e: Terminal 5
f: Terminal 6
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TRANSAXLEZD1211,ZD1211R,ZD1211L,ZD1211RL,WSM

2-M3

(2) Check Valve and High Pressure Relief Valve
Thecheckandhigh-pressurereliefvalveconsistsof

pressurepoppet(2), checkvalveseat (1), relief valve
spring(3),springguide(4)andcheckvalvespring(5).

Thevalveis usedto preventanoverloadthatwould
happenat a quick start, suddenstop or even during
usualrunning.Thisvalvedoublesasa checkvalve.

The checkand high-pressurereliefvalvesare laid
outfacingeachotherasshownin thefigure.

(A) In neutral,bothvalvesareopenandchargingoil
entersintothemainoil circuitthroughthevalves.

(B) At normal operation,the check valve in the
high-pressuresideisclosedandit pushesandopensthe
anotherone.Anexcessivechargeflowgoesthroughthe
chargereliefvalveintoHSThousing.

(C) Thecheckandhigh-pressurereliefvalvealong
the high-pressureline servesas a high-pressurerelief
valve.If thepressureexceedsahigh-pressurelimitlevel,
thepressurepoppetopensitselfagainstthereliefvalve
spring(3) forceandopensthevalveseatthatis located
betweenthe check valve seat (1) and the pressure
poppet(2).NowtheflowgoesfromP1 to P2 andP3.

If the P1 pressuredrops, the relief valve spring
forcesthe valveseatclosedagainstthe pressure.The
high-pressureoilat P1 doesnotflowto P2 anylonger.

As discussedabove,the checkand high-pressure
reliefvalveprotectsengines,pumps,motors,gearsand
eventhemachineitselffromoverload.

9Y1211344TXM0003US0

Oil temperature At engine speed Valve operating
pressure

50°C(122°F) 1600min-1(rpm)
19.5to 22.5MPa
199to 229kgf/cm2
2830to 3260psi

(1) CheckValveSeat
(2) PressurePoppet
(3) ReliefValveSpring
(4) SpringGuide
(5) CheckValveSpring
(6) ValvePlug
(7) NeutralOrifice

(A) In Neutral (Stop)
(B) When Check Valve

Activating (Normal
Operation)

(C) When High Pressure Relief
Valve Activating

P1: Forward
P2: Change
P3: Reverse
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HYDRAULICSYSTEMZD1211,ZD1211R,ZD1211L,ZD1211RL,WSM

4-M4

Neutral

Theoil sent fromthe pumppassesthrougha gap betweenthe spool(3) and the valvebody(5), throughthe
regulatorvalve,andthenflowsto thePTOvalveandHSTchargecircuit.Theoil sentto themower-liftingcylinderis
interruptedby thespool(3).

9Y1211344HYM0004US0
Lift and Overloaded

Theoil flowingfromthepumpflowsthrougha hydrauliccircuit,whichisswitchedoverbythespool(3),andissent
tothemower-liftingcylinder(2).Whenthemoweris lifted,thereliefvalve(6)alsooperates.Asa result,theoilpassing
throughthereliefvalve(6) is alwayssentto thePTOvalveandHSTchargecircuit.
(Reference)

Reliefvalvesettingpressure:5.5to 7.0MPa(56to 71kgf/cm2,800to 1000psi)
Enginespeed:1600min-1

9Y1211344HYM0005US0

(1) ToPTOClutchand
HydrostaticTransmission

(2) C (Cylinder)Port
(3) Spool
(4) P (Pump)Port
(5) ValveBody
(6) ReliefValve

(1) ToPTOClutchand
HydrostaticTransmission

(2) C (Cylinder)Port
(3) Spool
(4) P (Pump)Port
(5) ValveBody
(6) ReliefValve
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