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SPECIFICATIONS
items Engine models Turbo Non-Turbo
Lubrication system Forced-fed
Type Trochoid
Qil pump Number of rotors 2

Diameter x width of rotor

mm (in)

50 x 17.5 (1.97 x 0.69) |

50 x 12.5 (1.97 x 0.49)

Control valve relief pressure

kPa (kg/cm?, psi)

1,079 (1.0, 156)

Type

Air-cooled, with bypass valve

Oil cooler Relief temperature

°C (°F)

60—65 (140—149) or below

Relief pressure differential

kPa (kg/cm?, psi)

349 (3.56, 50) at 60°C (140°F)

liter (US qt, Imp qt)

Regulator valve relief pressure kPa (kg/icm?, psi) 490 (6.0, 71)
Oil filter Type Full-flow, paper element
Reliet pressure differential kPa (kg/cm?, psi) 98 (1.0, 14)
Eccentric shaft bypass valve relief temperature °C (°F) 60 (140) or below
Total (dry engine) liters (US qt, Imp qgt) 5.8 (6.1, 5.1)
Oil pan liters (US gt, Imp qt) 4.4 (4.7, 3.9
Oil capacity | Oil cooler iiters (US qt, Imp qgt) 0.85 (0.90, 0.75)
Oil filters Factory-installed 0.19 (0.20, 0.17)

Service parts

0.17 (0.18, 0.15)

Engine oil (API service)

“Fuel efficient’” SF (Mineral oil only)

97U0DX-003
Recommended SAE Viscosity
(°cy| =30 -20 -10 0 10 20 30 40 50
Temperature (°F) L L . L ‘ —— — — !
-20 0 20 40 60 80 100 120
5W-30 >
Engine oil < 10W-30 >
< 10W-40 10W-50
20W-40 20W-50
97U0DX-004

Anticipated ambient temperature range before the succeeding oil change, °C (°F)
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ON-VEHICLE INSPECTION

PREPARATION
SST

49 0187 280

Oil-pressure
gauge

9MUODX-008

ENGINE OiL

1. Be sure the vehicle is on level ground.

2. Warm up the engine to normal operating temperature and
stop it.

3. Wait for five minutes.

4. Remove the oil-level gauge and check the oil level and con-
dition.

5. Add or replace oil if necessary.

Note
The distance between the L and F marks on the level
SMUODX-009 gauge represents 1.0 liter (1.06 US qt, 0.88 Imp qt).

OIL PRESSURE
1. Remove the oil pressure gauge unit.
2. Install the SST.

97U0DX-006

3. Start the engine and let it warm up to operating temperature.
4. Run the engine at 3,000 rpm and note the gauge reading.

Oil pressure kPa (kglom?, ps)
Specification
3,000 rpm 441540 (4.5—5.5, 64—78)

5. If the pressure is not as specified check for the cause, and
repair. (Refer to Troubleshooting Guide.)

97U0DX-007
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OIL PAN

Removal

1. Disconnect the negative battery cable.

2. Remove the undercover.

3. Drain the engine oil.

4. Remove in the sequence shown in the figure, referring to Removal Note.
5. Inspect all parts and repair or replace as necessary.

7.8—11 Nm @
(80—110 cm-kg, 69—95 in-Ib)
% ®
REPLACE
63—93 (6.4-9.5, 46—69) (8)29—41 (3.0—4.2, 22—30)
N-m (m-kg, ft-Ib)
97U0DX-010

1. Cooling fan 6. Right engine mount
2. Qil level sensor connector 7. Ol pan
3. Sub-zero sensor connector Inspect for cracks, deformation, or damage
4. Engine mount nut 8. Drain plug
5. Qil pan mounting bolt Inspect for damage to threads
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OIL PUMP
PREPARATION
SST
49 $120 710
Holder, coupiing
flange
9MUODX-021
Removal
1. Disconnect the negative battery cable.
2. Drain the engine oll.
3. Remove in the sequence shown in the figure, referring to Removal Note.
7.8—12 N'm (80—120 cm-kg, 69—104 in-Ib)
7.8—11 N-m
(80—110 cm-kg, 69—85 in-Ib)
szl
19—25
(1.9—2.6, 14—19)
7.8—11 N-m
(80—110 cm-kg, 69—95 in-Ib)
L P
s 31—46 (3.2—4.7, 23—34)
@
REPLACE
REPLACE REPLACE
31—46 3 Q%\
(3.2—4.7, 23—34)
108—13§ 5, 80—98) 20—29 (2.0—3.0, 14—22)
(11.0—13.5, 80— — LACE
o | 1623 (2?5-—554.5, 32—40) REP
(1.6—2.3, 12—17) 3959 31—46 (3.2—4.7, 23—34)
(P)APPLY PETROLEUM JELLY (0.0-6.0, 20—43) 5580 (5.6-8.2,41-59) N (mekg, flb)
97U0DX-016
1. Cooling fan 10. Oil pan (Refer to page D-7.)
2. Air pump drive belt 11. Eccentric shaft puiley lockbolt
3. Alternator drive belt 12. Eccentric shaft bypass valve and spring
4. P/S pump and drive belt 13. Eccentric shaft pulley
5. A/IC compressor and drive belt 14. Front cover
6. Crank angle sensor 15. Distributor drive gear
7. A/IC compressor — P/S pump bracket 16. Oil pump drive gear, driven gear, and chain
8. Qil pipe 17. Oil pump
9. Metering oil pump
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97U0DX-021
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67U02X-041

97U0DX-022

97U0DX-023

Inspection

1. Inspect the oil pump parts for wear or damage, and replace
if necessary.

2. Measure the clearance between the lobes of rotors with a
feeler gauge.

Standard clearance:
0.03—0.12mm (0.0012—0.0047 in)
Limit: 0.15mm (0.0059 in)

3. Measure the clearance between the outer rotor and the
pump body.

Standard clearance:
0.20—0.25mm (0.0079—0.098 in)
Clearance limit: 0.30mm (0.0118 in)

4. inspect the end fioat of the rotors.
(1) Measure the sinking of the rotor from the pump body.

(2) Measure the sinking of the rotor sliding surface from the
pump mounting surface.

(3) Add the two sinking amounts. If necessary, grind the
pump body, or replace it.

Standard end float:
0.03—0.13mm (0.0012—0.0051 in)
End float limit: 0.15mm (0.0059 in)

Assembly
Assemble in the reverse order of disassembly, referring to As-
sembly Note.

Assembly note

Outer rotor and inner rotor

Install the outer and inner rotors at front and rear so that the
tally marks on the rotors go toward the front housing.
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Eccentric shaft puliey lock boit
1. Check the pulley boss protrusion from the eccentric shaft
end.

(1) Temporarily install the lock bolt, and tighten it by hand
only.

(2) Remove the lock bolt, and measure the pulley boss pro-
trusion. If it is over the limit, the needle bearing may be
caught by the spacer.

Remove and reinstall the needle bearing.

Protrusion limit: 2.44mm (0.0961 in)

2. Apply sealant to the flange of the new pulley tockbolt.
3. Apply thread-lock to the threads of the bolt.

4. Apply engine oil to the new O-ring and install it on the bolt.
5. Tighten the lockbolt.

Tightening torque:
108—132 Nm (11.0—13.5 m-kg, 80—98 ft-lb)

Steps After Installation

1. Add engine oil to the specified levels.

2. Connect the negative battery cable.

3. Start the engine and do the following:
(1) Check for leakage of engine oil.
(2) Perform engine adjustment if necessary.
(8) Recheck the oil level.

97U0DX-030
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OlL PRESSURE CONTROL VALVE

Removal and Installation

1. Remove the parts in the following order:
(1) Oil pan (Refer to page D-7.)
(2) Cap bolt and spring
(8) Control plunger

2. Install in the reverse order.

3. Check the engine oil for leakage and level.

Inspection

1. Check each part for damage or scoring. Replace if
necessary.

2. Measure the free length of the spring, and if necessary, re-
place it.

Standard free length: 73.0mm (2.87 in)

ECCENTRIC SHAFT BYPASS VALVE

Removal and Installation
1. Remove the parts in the following order:
(1) Cooling fan
(2) Drive belts
(3) Eccentric shaft lockbolt
(4) Bypass valve and spring
2. Install in the reverse order. (Refer to page D—13 when in-
stalling eccentric shaft pulley.)
3. Check the engine oil level and for leakage.

inspection

1. Place the eccentric shaft bypass valve in oil and heat up
the oil gradually.

2. Check the protrusion of the valve at 60°C (140°F).

Protrusion: 6mm (0.24 in) min.
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Inspection
1. Metering oil pump control system

Stepping motor resistance

Check resistance between terminal (+B1) and terminal (SM1—SM3), and
terminal (+B2) and terminals (SM2—SM4) with connector removed.

Resistance: 19—230 &= NO Replace metering oil pump
SM3| +B |SM1
SM4| +B |SM2
L %4
YES
Harness and Connector continuity
Is there continuity between stepping motor and engine control unit?
Stepping motor Control unit
SM1 (B/O) 3S NO Repair or replace harness
SM2 (BIL) 3T
SM3 (B/LG) 3V
SM4 (B/R) 3V
YES
Control unit terminal voltage (Stepping mortor)
Turn ignition switch ON and verify that approx. 12V is indicated at termi-
nals (38), (31), (3U), (3V). NO Replace engine control unit
Note
This test must be done with connector connected.
YES
Control unit terminal voltage (position sensor)
Turn ignition switch ON and verify that approx. 1—4.2V is indicated at ter- | NO
minal (2A).
YES . .
Verify that voltage is approx. 1.1V at idle. NO_| Replace metering ofl pump
YES
Verify that the voltage increase from approx. 1.1V then returns to approx. NO
1.1V when accelerating and decelerating engine.
YES

Position sensor operation

Cancel memory of malfunctions by disconnecting the negative battery ca- YES
ble for at least five seconds, then reconnect it. Replace metering oil pump
Warm up engine until coolant temperature reaches 80°C (176°F) and let

it idle for 15 minutes.
Check if malfunction code No.27 appears.

NO

Metering oil pump control system OK

97U0DX-041
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Oil nozzie
1. Remove the housing oil nozzles from the rotor housing and
remove the manifold oil nozzle from the intake manifold.
2. Check that air passes in only one direction.
If not so, replace the oil nozzle.



