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ARTICLE BEGINNING

1992 SUBARU ENGINES
2.2L & 2.2L Turbo 4-Cylinder

Legacy

* PLEASE READ THIS FIRST *

NOTE: For engine repair procedures not covered in this article,
see ENGINE OVERHAUL PROCEDURES - GENERAIL INFORMATION article

in the GENERAL INFORMATION section.

ENGINE IDENTIFICATION

Engine can be identified by 6th character of Vehicle
Identification Number (VIN). Legacy Turbo models have a "7" as the 7th
digit of the VIN.

The VIN is stamped on a metal plate located on front right
side of firewall. Identification number of engine is stamped on a

( achined pad on right front of engine cylinder block.

ENGINE IDENTIFICATION CODES TABLE

Application (1) VIN Code

Legacy
2.2L 4-Cylinder ... ... 6

(1} - Legacy turbo models have a "7" as the 7th
character of the VIN.

ADJUSTMENTS
VALVE CLEARANCE ADJUSTMENT

Engine has hydraulic lifters. Valve adjustment is not

required.

REMOVAL & INSTALLATION

NOTE: For reassembly reference, label all electrical connectors,
vacuum hoses and fuel lines before removal. Also place

(’ ; mating marks on engine hood and other major assemblies
before removal.

FUEL PRESSURE RELEASE
To release fuel pressure, disconnect fuel pump wiring
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connector. Start engine, and operate it until it stalls. Crank engine
for an additional 5 seconds. With ignition off, reconnect fuel pump
wiring connector.

ENGINE
NOTE : Removal procedure leaves transaxle in vehicle.
Removal

1) Release fuel pressure. See FUEL PRESSURE RELEASE. Drain
cooling system. Disconnect battery cable, and remove battery.
Disconnect upper and lower radiator and heater hoses. Remove radiator.
Disconnect electrical connectors, vacuum hoses and fuel lines.

NOTE : Discharge A/C system using approved refrigerant
recovery/recycling equipment.

2) Disconnect accelerator cable, cruise control cable (if
equipped) and hill holder cable (M/T models) at clutch release fork.
Remove accessory drive belts. Remove power steering pump with hoses
attached. Discharge A/C system, and disconnect hosges.

. 3) Remove center exhaust pipe and heat shield. Remove air

(:_ﬂeaner case and hoses. Disconnect engine mount from front
crossmember. Remove nuts attaching lower engine to transaxle. Remove
timing hole cover.

4) Disconnect drive plate from torque converter. Remove
engine torque rod. Support engine using hoist. Support transaxle using
floor jack. Remove bolts attaching upper side of engine to
transmission. Remove engine.

Installation
To install, reverse removal procedure. Adjust all control
cables. Check all fluid levels.

INTAKE MANIFOLD

NOTE : Fuel pressure must be released if fuel lines or fuel system
' components are removed. See FUEL PRESSURE RELEASE.

Removal & Installation

Release fuel pressure. See FUEL PRESSURE RELEASE. Remove "V!
belt. Remove power steering pump. Remove alternator and bracket.
Disconnect PCV and blow-by hoses. Disconnect spark plug caps. Remove
crank angle and cam angle sensors. Disconnect oil pressure switch
connector. Remove knock senscor. Remove intake manifold. To install,
reverse removal procedure. Replace all "O" rings.

( - EXHAUST MANIFOLD
NOTE: Exhaust manifold is integral with cylinder head.

CYLINDER HEAD
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Removal

Drain coolant. Remove timing belts and camshaft sprocket. See
TIMING BELT. Remove intake manifold and exhaust pipe. Remove cylinder
head bolts in reverse order of tightening sequence. See Fig. 1. Remove
cylinder head and gasket.

Inspection

Check cylinder head warpage and height. Resurface head if
warpage exceeds specification. See CYLINDER HEAD table under ENCINE
SPECIFICATIONS at end of article. Replace cylinder head if it is not
within specification after resurfacing.

Installation

1) Ensure mating surfaces are clean and dry. Install head
gasket. Coat head bolt threads with oil. Tighten bolts to
specification using proper sequence. See Fig. 1. See TORQUE
SPECIFICATIONS table at end of article.

2) To install remaining components, reverse removal
procedure. Tighten bolts to specification. See TORQUE SPECIFICATIONS
table.

(:;QUTION: After initial start-up, recheck cylinder head bolt torque
after running engine at normal operating temperature.
Retighten head bolts when engine is dead COLD.

Fig. 1: Cylinder Head Bolt Tightening Sequence
Courtesy of Subaru of America, Inc.

( ~ TIMING BELTR & |

Removal

1) Remove alternator drive belt. Remove crankshaft pulley
bolt. Remove crankshaft pulley. If engine is removed from vehicle,
crankshaft can be held using Flywheel Stopper (498277000) for M/T
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models or Drive Plate Stopper (498497000) for 2/T models.

2) Remove front, left and right timing belt covers. See
Fig. 2. If timing belt is to be reused, mark belt to indicate original
direction of rotation before removal. Use Crankshaft Socket
(499987500) to turn crankshaft pulley.

3) Align crankshaft and camshaft timing notches with
corresponding notches on timing cover and engine block. See Fig. 3.
Use White paint to mark timing belt in relation to sprocket timing
marks. See Fig. 4. Loosen tensioner adjuster mounting bolts. Remove
belt idler. Remove belt idler No. 2. Remove timing belt.

Right
Cover

Alternalor
Belt

Crankshaft
Pulley

Fig. 2: Removing Front, Right & Left Timing Belt Covers
Courtesy of Subaru of America, Inc.

N
ﬁ

A
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(f Qg. 3: Aligning Camshaft & Crankshaft Pulley Timing Marks
Courtesy of Subaru of America, Inc.
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Fig. 4: Removing & Installing Timing Belt
Courtesy of Subaru of America, Inc.
N

Inspection

1) Inspect timing belt for wear on rounded edges of drive
teeth. Inspect belt for signs of o0il contamination. Replace belt if it
is damaged or contaminated. Inspect belt tension adjuster oil seals
for leaks. Inspect rod ends for abnormal wear and scratches. Timing
belt bend radius must be greater than 2.36" (60.0 mm). See Fig. 5.

2) Slight trace of ©0il at rod oil seal does not indicate a
problem. While holding tensioner using both hands, push rod section
against floor or wall using a force of 33-110 lbs. (15-50 kg) to
ensure rod section does not move.

3) If rod section moves, replace tension adjuster with a NEW
one. Measure extension of rod beyond body. Rod extension should be
606-.646" (15.,40-16.40 mm). Replace belt tension adjuster if extension
of rod is not as specified. Inspect belt tensioner and belt adjuster
rod mating surface. Check spacer and tensioner bushing.

£
Timing Belt
2.36
(60 mm}
{

Fig. 5: Measuring Timing Belt Bend Radius
Courtesy of Subaru of America, Inc.
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CAUTION: DO NOT allow press pressure to exceed 2205 1lbs. (992 kg).
DO NOT release pressure until stopper pin is completely
installed.

Installation

1) Ensure timing marks are aligned. Using a press, align
holes in belt tension adjuster rod and adjuster body, and push rod
into body. DO NOT allow press pressure to exceed 2205 1lbs. (992 kg).
Install a stopper pin with a diameter of .059" (1.50 mm) into holesg in
adjuster body and rod. See Fig. 6.

2) Temporarily tighten mount bolts while tension adjuster is
pushed completely right. Install belt tensioner. Ensure belt direction
of rotation is correct.

3) Install timing belt, being careful not to move sprockets.
Install belt idler No. 2 and belt idler. Loosen tengion adjuster mount
bolts and push tension adjuster completely left. Tighten adjuster
mount bolts. X

4) Ensure marks on timing belt and sprockets align. See
Fig. 4. Remove stopper from tension adjuster. Remove rocker covers,
and ensure valve lash adjuster does not contain air.

. ¥

Push Until
Holes Are

Aligned ([0

Stopper Pin

Fig. 6: 1Installing Tension Adjuster Rod Stopper Pin
Courtesy of Subaru of America, Inc.

ROCKER ARM ASSEMBLY

( Removal & Installation
' 1} Disconnect PCV hose, and remove rocker cover. Remove
rocker bolts No. 2-4 in order. See Fig. 7. Loosen, but DO NOT remove,
bolt No. 1. Remove bolts No. 5-8. Remove rocker arm assembly.
2) Upon removal, ensure rocker arm assembly ailr vent is
facing upward or submerge rocker arm assembly in clean engine oil.
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3) To install, reverse removal procedure. DO NOT allow rocker
arm assembly to gouge dowel/alignment pins. Tighten bolts in sequence
and to specification. See Fig. 7. See TORQUE SPECIFICATIONS table at
end of article.

Fig. 7: Rocker Bolt Tightening Sequence
Courtesy of Subaru of America, Inc.

c . CAMSHAFT

¢

Removal

Remove timing belt, camshaft sprockets and related parts. See
TIMING BELT. On left camshaft, remove cam angle sensor and oil gauge
guide mounting bolt. Remove left camshaft support and "O" ring. Remove
left camshaft. On right camshaft, remove oil seal only if necessary.
Remove camshaft.

Inspection

1) Measure bend. Bend limit is .001" (.03 mm). Check cam face
condition. Remove minor burrs by grinding using oil stone. Check cam
height and journal for damage wear.

2) Measure outside diameter of camshaft journal and inside
diameter of cylinder head journal to determine camshaft oil clearance.
If clearance is not as specified, replace camshaft or cylinder head as
necessary. See CAMSHAFT table under ENGINE SPECIFICATIONS at end of
article.

3) Measure camshaft end play. See CAMSHAFT table. If end play
is not as specified, replace camshaft support.

Installation

1) Apply a coat of clean engine oil to both camshaft
journals. Install camshaft journal. Install "O" ring to camshaft
support. Install camshaft support.

2) Apply grease to NEW oil seal lips. Using 0il Seal Guide
199597000) and Qil Seal Installer (499587100), install oil seal on
camshaft support. To complete installation, install rocker cover,
timing belt, camshaft sprockets and related parts. Perform necessary
adjustments.
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OIL PAN

Removal & Installation

Drain oil. Remove o0il pan bolts. Remove oil pan and gasket.
To install, reverse removal procedure using NEW gasket. Tighten bolts
to specification. See TORQUE SPECIFICATIONS table at end of article.

OVERHAUL
CYLINDER HEAD

Valve Springs

Measure free length of valve springs. Check spring tension at
specified height. Replace springs if they are not within
specification. Check valve spring for squareness. See VALVES & VALVE
SPRINGS table under ENGINE SPECIFICATIONS at end of article.

Valve Stem QOil Seals

With valves removed, remove 0il seals from cylinder head.
Note location of oil seals. Intake valve stem seal is Black with White
- spring. Exhaust valve stem seal is Brown with White spring. Coat seals
jth oil. Using Valve Stem Oil Seal Guide (498857100), install valve.
dtem oil seal.

Valve Guides

1} Check clearance between valve guide and stem. Clearance is
checked by measuring outside diameter of wvalve stem and inside
diameter of valve guide using an outside and inside micrometer.

2) If clearance is not as specified, replace valve guide. See
CYLINDER HEAD table under ENGINE SPECIFICATIONS at end of article. To
replace valve guide, position cylinder head with combustion chamber
facing upward. Insert Valve Guide Remover (499767200) into valve guide
and press down to remove valve guide.

3) Invert cylinder head and place Valve Guide Adjuster
(499767000) in position shown. See Fig. 8. Coat NEW wvalve guide with
engine oil. Insert Valve Guide Remover (499767200) into NEW valve
guide. Press in until valve guide upper end is flush with upper
surface of valve guide adjuster.

4) Check valve protrusion. Valve guide protrusion should be
69-.71" (17.5-18.0 mm). Ream inside of valve guide using Valve Guide
Reamer (499767400). Ensure all chips and metal particles are cleaned
from valve guide. Recheck contact between valve and valve seat after
replacing valve guide.



2.2L 4-CYL & 2.2L 4-CYL TURBO - VIN[6]
Article Text (p. 9)
1992 Subaru Legacy

For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732-7501 Ext. 325 -
Copyright © 1997 Mitchell International
Saturday, February 20, 1999 04:12PM

Valve Guide Protrusi
89717 (17 5180 mm)

Valve Guide
Adjuster
{499767000)

Valve Guide

Fig. 8: Posgitioning Valve Guide Adjuster On Cylinder Head
Courtesy of Subaru of America, Inc.

Valve Seat )

Inspect intake and exhaust valve seats. When valve guides are
replaced, correct contact surfaces with valve seat cutter if surfaces
are defective. See CYLINDER HEAD table under ENGINE SPECIFICATIONS at
end of article.

\ Valves

Measure valve stem diameter and valve margin. Replace valves
if they are not within specification. See VALVES & VALVE SPRINGS table
under ENGINE SPECIFICATIONS at end of article. Recheck wvalve margin
after grinding valves.

VALVE TRAIN

Rocker Arm Shaft Assembly

Check o0il clearance between valve rocker arm and shaft.
Clearance should be .0008-.0032" (.020-.081 mm) with a limit of .004"
(.10 mm). Replace valve rocker or shaft if clearance is not as
specified.

Lash Adjuster

1) Dip valve lash adjuster in engine oil. Push check ball in
~using .08" (2 mm) diameter round bar. With check ball pushed in,

manually move plunger up and down at one-second intervals until air
bubbles disappear.

2) After air bubbles disappear, remove bar and quickly push
plunger in to ensure it is locked. If plunger does not lock properly,
replace valve lash adjuster Always leave valve lash adjuster in
engine oil until it is ready for installation.

CYLINDER BLOCK ASSEMBLY

Cylinder Block Disassembly

1) Set up cylinder block so cylinders No. 1 and 3 are on
upper side. Remove cylinder block connecting bolts. Separate left and
right cylinder blocks. DO NOT allow connecting rod to fall and damage
block.
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2) Remove rear o0il seal. Remove crankshaft together with
connecting rod. Remove crankshaft bearings from cylinder block using
hammer handle. Ensure bearings are marked for proper location. Draw
out each piston from cylinder block.

Crankshaft & Connecting Rod Removal

1) Separate cylinder block. See CYLINDER BLOCK DISASSEMBLY.
Remove connecting rod cap. Remove connecting rod bearing. Note
connecting rod cap and bearing locations.

2) Remove piston rings and oil ring. Mark rings for proper
order/location. Remove circlip from piston pin. Remove piston pin.
Separate piston from connecting rod.

Crankshaft & Connecting Rod Inspection

1) Inspect crankshaft for cracks. Check crankshaft runout at
center journal and journal out-of-round. Repair or replace crankshaft
if it is not within specification. See CRANKSHAFT, MAIN & CONNECTING
ROD BEARINGS table under ENGINE SPECIFICATIONS at end of article.

2) Check connecting rod for bend and twist. Measure crankpin
and piston pin bore inside diameter. Replace connecting rod if it is
not within specification. See CONNECTING RODS table under ENGINE

Q?ECIFICATIONS at end of article.
E / Crankshaft & Connecting Rod Installation

1) Lubricate and install bearings in connecting rod. Install
connecting rod in proper cylinder location with identification mark
toward front of crankshaft with matching numbers aligned.

2) Apply oil to comnecting rod bolt threads before tightening
nut. Check rod bearing oil clearance using Plastigage method. Replace
rod bearings to obtain correct clearance. See CRANKSHAFT, MAIN &
CONNECTING ROD BEARINGS table under ENGINE SPECIFICATIONS at end of
article.

3) Install main bearings in cylinder block. Install
crankshaft in left side of cylinder block. Using feeler gauge, measure
crankshaft end play between center bearing and crankshaft.

4) Replace bearing if end play is not within specification.
See CRANKSHAFT, MAIN & CONNECTING ROD BEARINGS table. Install right
side of cylinder block to check oil clearance using Plastigage method.

5} Tighten bolts to specification. See TORQUE SPECIFICATIONS
table at end of article. Check main bearing oil clearance. Replace
main bearings to obtain correct clearance. See CRANKSHAFT, MAIN &
CONNECTING ROD BEARINGS table. Reassemble cylinder block.

Piston & Rod Assembly Removal

Remove crankshaft and rod assembly. See CRANKSHAFT &
CONNECTING ROD REMOVAL. Note direction of piston installation and
cylinder location. Using soft hammer, drive pistons from cylinder

Piston & Rod Assembly Inspection

(j ock.
1) Inspect piston for cracks or damage in ring areas. Check
ring side clearance. Measure piston pin 0.D. and piston pin bore I.D.
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Replace piston if measurements are not within specification.

2) See PISTONS, PINS & RINGS and CONNECTING RODS tables under
ENGINE SPECIFICATIONS at end of article. Ensure piston pin can be
installed in piston at 68°F (20°C). Replace components if piston pin
cannot be installed.

Piston & Rod Assembly Installation

1) Ensure piston ring end gap and side clearance are within
specification. See PISTONS, PINS & RINGS table under ENGINE
SPECIFICATIONS at end of article. Install rings on piston with "R"
mark toward top of pistgn. Lubricate piston, rings and cylinder bore
with engine oil.

2) Properly space ring end gaps on piston. See Fig. 9. Bend
pawl of upper rail over and install it in piston hole. Install piston
into cylinder bore.

Identification

Mark {LH ar AH)

Qil Hin% Qi Rin% _

Upper Rail Lower Rail
= % ut
| g }
&‘, Bend Over Pawl ]
' Of Upper Rail & 30°

Attach To Hole /
Top Ring Second Ring
Qil Ring Spacer

Fig. 9: Positioning Piston Rings
Courtesy of Subaru of America, Inc.

Piston & Piston Pin Inspection

1) Check piston, piston pins and piston ring grooves for
damage, cracks and wear. Replace components as necessary. Measure
piston-to-cylinder clearance. See PISTONS, PINS & RINGS table under
ENGINE SPECIFICATIONS at end of article.

2) If clearance is not as specified, replace piston or bore
cylinder and use an oversized piston. Ensure piston pin can be
inserted into piston hole using thumb pressure at 68°F (20°C). Replace
pin if it is defective.

Piston & Piston Pin Replacement

1} Turn cylinder block so cylinders No. 1 and 2 face up. Turn
crankshaft so cylinders No. 1 and 2 connecting rods are set at bottom
dead center. Apply engine oil to pistons and cylinders. Insert pistons
into cylinders.

2) Coat Piston Pin Guide (498747100) with oil. Insert guide

("pto service hole to align piston pin hole with connecting rod small

<nd. Coat piston pin with oil, and insert piston pin into piston and
connecting rod through service hole. Install circlip. Install service
hole plug and gasket.

3) Invert cylinder block so cylinders No. 3 and 4 face up.
Turn crankshaft so cylinders No. 3 and 4 connecting rods are set at
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bottom dead center. Apply engine oil to pistons and cylinders. To
complete installation, repeat step 2).

ENGINE OILING
ENGINE LUBRICATION SYSTEM

0il pressure is provided by a trochoid-type pump driven by
timing belt. Pressure relief valve is located in oil pump body.

Crankcase Capacity
Crankcase capacity is 5.0 gts. (4.7L) with filter
replacement.

0il Pressure
With engine at normal operating temperature, pressure should
be 14 psi (1.0 kg/cm®) at 600 RPM and 43 psi (3.0 kg/cm®) at 5000 RPM.

OIL PUMP
Removal
H Disconnect negative battery cable. Drain engine oil. Remove
¢iming belt covers, drive beélt and related parts. See TIMING BELT

(

under - REMOVAL & INSTALLATION. Remove belt tensioner bracket. Remove
water pump. Remove 0il pump assembly and gasket.

Disassembly & Inspection

1) Disassemble pump. See Fig. 10. Measure tip clearance of
rotors. See OIL PUMP SPECIFICATIONS table. If clearance is not as
specified, replace rotors as a matched set.

Pump Cover

Py
inner Rotor
‘Pump Case g ; < SQE::

Quter Rotor

X Relief Valve
i
Relief Spring
Front Qil Seal Plug
Washer

Fig. 10: Identifying 0il Pump Components
Courtesy of Subaru of America, Inc.
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OIL PUMF SPECIFICATIONS TABLE

Application In. (mm)

Inner Rotor-To-Pump

Case Side Clearance ....... .0008-.0028 (.020-.070)
Inner Rotor Tip-To-Outer
Rotor Clearance . .........icuuineein. {1) .0016-.0055
{.040-.140)
Outer Rotor-To-Case Clearance ......... {2) .004-.007
{(.10-.18)
Relief Valve Spring (3)
Free Length .. ... ... . . i, 2.92 (74.2)
Installed Length ...................... 2.21 (56.1})
(1) - Service limit is .007" (.18 mm).
(2) - Service limit is .008" (.20 mm).
(3) - Relief valve spring installed load is

18.32 lbs. (8.31 kg)

2) Measure clearance between outer rotor and oil pump
yllnder block rotor housing. If case clearance ig not as specified,
replace rotor. See OIL PUMP SPECIFICATIONS table.

3) Measure clearance between oil pump inner rotor and pump
cover. If clearance is not as specified, replace rotor or pump body.
See OIL PUMP SPECIFICATIONS table.

4) Check o0il relief wvalve and relief spring for wear and
damage. Check o0ill pump case for worn shaft hole, clogged o0il passage,
worn rotor chamber and cracks. Check 0il seal lips for deformation,
hardening and wear. Replace components as necessary.

Reassembly & Installation

Install front oil seal using 0il Seal Installer (499587100).
Install inner and outer rotors, oil relief valve, relief spring and
oil pump cover. See Fig. 10. To complete installation, reverse removal
procedure. Replace "O" ring.

WATER PUMPR & 1

Removal

1) Disconnect negative battery cable. Drain engine coolant.
Disconnect radiator outlet hose clamp. See Fig. 1ll1. Remove
radiator/fan assembly as a unit. See Fig. 12.
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50A04871

Fig. 11: Radiator Outlet Hose Identification
Courtesy of Subaru of America, Inc.

f\éf ) X
A

Fig. 12: Removing Radiator/Fan Assembly
Courtesy of Subaru of America, Inc.

2) Remove "V" belts and timing belt. See TIMING BELT R & I in
this article. Remove belt tensioner adjuster. Remove camshaft angle
sensor. Remove water pump. Remove oil pump assembly and gasket. Remove
left camshaft pulley. See Fig. 13. Remove left side rear timing belt
cover. See Fig. 14.

(
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f \))
= \ CAM SPROCKET —

7 ) \.z.
Q| Zmenen Ty
N7 SN
o
(X
® >

_ , 50E04873
Fig. 13: Removing Left Camshaft Pulley
Courtesy of Subaru of America, Inc.

— <))

Rear timing beit cover

B \i
::j NN
1)

50G04874 X 4

Fig. 14: Remov1ng Left Side Rear Timing Belt Cover
Courtesy of Subaru of America, Inc.

3) Remove belt tensioner bracket. Disconnect radiator hose
and heater hose from water pump. Remove water pump attaching bolts and
water pump. See Fig. 15.
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Water pump puliey

\ Pl
AN \%TD\\" 50J04875

Fig. 15: Removing Water Pump
Courtesy of Subaru of America, Inc.

Inspection
“ 1) Check water pump for smooth operation. Check water pump
pulley for any problems. Using dial indicator, check the runout of the
impeller while rotating the pulley. See WATER PUMP SPECIFICATIONS
table below. If runout is not as specified, replace water pump.

2) Measure clearance between impeller and water pump
housing. If clearance is not as specified, replace rotor. See WATER
PUMP SPECIFICATIONS table below.

\

WATER PUMP SPECIFICATIONS

Application In. (mm)
Maximum RUNOUL  ........ ...t .. .020 (.5)
Impeller-to-Housing Clearance
Standard .......... ... .. .. ... .. .020-.028 (.5-.7)
Limit et e e .039 (1.0)
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1 Water pump ASSY
2 Gasket
3 Haeater hose
4 Thermostat
5 Gasket
6 Thermostat case

50B04876

Fig. 16: Water Pump Components
Courtesy of Subaru of America, Inc.

( Installation

Install water pump using new gaskets and seals. To complete
installation, reverse removal procedure. Check for leaks or abnormal
noise. If leaks or excessive noise exists, replace water pump.
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Qil Pump Bolt
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TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS TABLE

Application

Camshaft Sprocket Bolt ...........
Camshaft Support Bolt ............

Connecting Rod Cap Nut ...........

Crankshaft Pulley Belt ...........

Cylinder Block Bolt (Left-To-Right)

Cylinder Block Service Hole Plug .
Cylinder Head Bolt (1) ...........
Drive Plate Reinforcement Bolt ...
Flywheel Bolt ..........cccnnnn
Timing Belt Idler Bolt ...........

Timing Belt Tension Adjuster Bolt
Timing Belt Tensicner Bracket Bolt

Rocker Cover Bolt ................
Rocker Shaft Support Bolt

170 o L T
= L
Thermostat-to-Watexr Pump Bolt ....
Timing Belt Cover Bolt ...........

Water Pump Bolt ..................

Ft. Lbs. (N.m)

.......... 55-61 (75-83)
................ 12 (16)
.......... 32-34 (43-46)
......... 69-76 (93-103)

........ 17-20 (23-27)
.......... 46-56 (62-76)
.......... 33-37 (45-50)
.......... 51-55 (69-75)
.......... 51-55 (69-75)
.......... 26-32 (35-43)
.......... ©17-20 (23-27)
......... 17-20 (23-27)

INCH Lbs. (N.m)

............. 108 (12.2)
............... 44 (5.0)
............ 52-61 (6-7)
............... 44 (5.0)
..... 89-124 (10.0-14.0)

(1) - Using NEW head gasket, tighten head bolts to 21
ft. lbs. {29 N.m) and then to 51 ft. 1lbs. (69 N.m).
Back out head bolts 180 degrees and then another
180 degrees. On non-turbo engines, tighten bolts
No. 1 and 2 to 25 ft. 1lbs. (34 N.m). Tighten bolts
No. 3, 4, 5 and 6 to 11 ft. lbs. (15 N.m). On turbo
engines, tighten bolts No. 1 and 2 to 27 ft. lbs.
(36 N.m). Tighten bolts No. 3, 4, 5, and 6 to 14
ft. lbs. (20 N.m). On all engines, tighten bolts
an additional 180 degrees in 2 equal steps.

See Fig. 1.

ENGINE SPECIFICATIONS
GENERAL ENGINE SPECIFICATIONS

GENERAL SPECIFICATIONS TABLE

Application

Specification
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Digplacement ...........c.couiiiinnnnnen. 135 Cu. In. (2.2L)
= = 3.82" (97.0 mm)
SELOKE ittt e e e e e e e e e e 2.85" (75.0 mm)
Compression Ratio

Non-Turbo .. . e e e 9.5:1

5 o T o T 8.0:1
Fuel System ... e e e e PFI
Horsepower @ RPM

Non-Turbo . e e e e e e e e 130 @ 5600

B I 5 oo A 160 @ 5600
Torque Ft. Lbs. @ RPM

Non-Turbe .. .. i e e e e 137 @ 4400

B el T 181 @ 2800
Turbo Boosgt Pressure (Maximum) ................... 8.7 psei

CRANKSHAFT, MAIN & CONNECTING
ROD BEARINGS SPECIFICATIONS

CRANKSHAFT, MAIN & CONNECTING
20D BEARINGS SPECIFICATIONS TABLE

Application In. (mm)
Crankshaft
End Play
Standard .......... . oo, .0012-.0045 (.030-.115)
Service Limit . ... ... ... .0098 (.250)
Runout ... ... . i e e .0014 (.035)
Main Bearings
Journal Diameter ..........cccieiiiiniieann. 2.3616-2.3622
(59.984-60.000)
Journal Out-Of-Round ................ ..., .0012 (.030)
Journal Grinding Limit .......... .. ... 0., .0098 (.250)
Journal Taper
Standard .. ... e e e .0002 (.005)
Service Limit ... ... ... .. i .0004 (.010)

0il Clearance
Except Journals No. 1 & 5

Standard .......... ..., .0004-.0012 (.010-.030)
Service Limit ...t i e e .0014 (.035)
Journals No. 1 & 5
Standard ........ .. .0004-.,0012 (.010-.020)
Service Limit ... e .0016 (.040)
Connecting Rod Bearings
Journal Diameter ... ... .ottt nnnean 2.0466-2.0472
‘ (51.984-52.000)
Journal Out-Cf-Round ...........ccciiio.... .0012 (.030)
Journal Grinding Limit ..................... .0098 (.250)
Journal Taper Limit .............. ... ... ... .0004 (.010)

0il Clearance

For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732 7501 Ext. 325
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Standard ... e e e e e e e e e e e e e .00060-.00170
{.0158-.0438)
SBervice Limit .. ittt e e e e e e .002 (.05)

CONNECTING RODS SPECIFICATIONS

CONNECTING RODS SPECIFICATIONS TABLE

Application In. (mm)

Bore Diameter

Crankpin Bore ............ 2.1050-2.1060 (53.476-53.501)

Piston Pin Bore ............ .9062-.9064 (23.017-23.023)
Side Play

Standard ......... ... .0028-.0130 (.070-.330)

Service Limit ...... ... e e .016 (.40)

PISTONS, PINS & RINGS SPECIFICATIONS

RISTONS, PINS & RINGS SPECIFICATIONS TABLE

Application In. {(mm)
Pistons
CledralCl @i it it i e e ettt e aasans .0004-.0012 (.010-.030)
Diameter (1)
Standard
A e e e e e e e 3.8144-3.8148 (96.885-96.895)
= 3.8140-3.8144 (96.875-96.885)
i e e e e e e 3.8136-3.8140 (96.865-96.875)
Pins
Diameter ..o i e it a e .9053-.9055 (22.994-23.000)
§ =BT =E ke 1 o T e 7 o2 U (2)
Piston-To-Pin Clearance ........ .0002-.0003 (.004-.008)
Rings
No. 1
Non-Turbko
End Gap
Standard . ..... ... .0079-.0138 (.200-.350)
Service Limih ... it ittt ittt e .039 (1.00)
Side Clearance
Standard ....... .00 .0016-.0031 (.041-.080)
Service Limit ... ... e e .0059 (.150)
Turbo
End Gap
(' ‘ Standard ....... ... .0079-.0098 (.200-.250)
Service Limit ..ottt e e e .035 (.90)
Side Clearance
Standard . ..... .o .0016-.0031 (.041-.080)

Service Limit . ...t et .0059 (.150)
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For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732 7501 Ext. 325

No. 2
End Gap
Standard ............ ... . ..., .0146-.0205 {(.370-.520)
Service Limit ... ... ... ... ... .. .039 (1.00)
Side Clearance
Standard ......... .. ... .. .0012-.0028 (.030-.070)
Service Limit ......... ... ..., .0059 (.150)
No. 3 (0il)
End Gap
Standard ........ ... ... ... .008-.028 (.20-.70)
Service Limit ... ittt e e e e, .059 {1.50)
Side ClearanCe ... ...ttt it e e 0 (0)
(1) - Measure at .59" (15.0 mm) from bottom of skirt.
(2) - Thumb press fit at 68°F (20°C).
CYLINDER BLOCK SPECIFICATIONS
CYLINDER BLOCK SPECIFICATIONS TABLE
pplication In. (mm)
y§linder Bore
Standard Diameter
A e e e e 3.8151-3.8155 (96.905-96.915)
B e e 3.8148-3.8151 (96.895-96.905)
C e e 3.8144-3.8148 (96.885-96. 895)
Maximum TapPer . ...ttt ittt ettt e e .002 (.05)
Maximum Deck Warpage ..........iuiiniirnnnnnn.. .002 (.05)
Maximum Boring Limit ..............c.cc.iininen... .020 (.50)
Maximum Surface Grinding Limit ................ .004 (.10)
Out-0f-Round
Standard . ... e e e e .0004 (.010)
Service Limit ... ... ... e e .0020 (.050)
VALVES & VALVE SPR SPECIFICATIONS
VALVES & VALVE SPR SPECIFICATIONS TABLE
Application Specification
Intake Valves
Face ANgle . ... .. e e e e e 45°
Head Diameter ... .. ittt ittt et et e e e (1)
Minimum Margin
v Standard ... e e e e .039" (1.00 mm)
Service Limit ........ ... . ... .031" (0.80 mm)

Stem Diameter

Standard

.2343-.2348" (5.950-5.965 mm)

Exhaust Valves
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Face Angle .. ... ... e 45°
Head DiameLeY .. ...ttt ettt e e e e e (1)
Minimum Margin
Standard ... ... e, .047" (1.20 mm)
Service Limit ... .. ... e, .031" (0.80 mm)

Stem Diameter

Standard ................ .2341-.2346" (5.945-5.960 mm)
Valve Springs
Free Length ........................ 1.8173" (46.160 mm)
Out-Of-Square .......... .. ... 079" (2,00 mm)
Lbs. @ In. (kg @ mm)
Pressure
Valve Closed 42.8-49.4 @ 1.457 (19.4-22.4 @ 37.00)
Valve Open ..... 90.2-103.9 @ 1.150 (40.9-47.1 @ 29.20)
(1) - Information is not available from manufacturer.
CYLINDER HEAD SPECIFICATIONS
CYLINDER HEAD SPECIFICATIONS TABLE
déplication Specification
Cylinder Head
Height .. ... .. e 3.870" (98.30 mm)
Maximum WarpPage .. .......oveeunen.wnn. (1) .002" (.05 mm)
Valve Seats
Intake Valve
Seat Angle ... ... .. e e 45°
Seat Width
Standard ... .028 (.70)
Service Limit ........ ... . ... ... 055" (1.40 mm)
Exhaust Valwve
Seat Angle ... ... ... . 45°
Seat Width
Standard . ..., ... e .039" (1.00 mm)
Service Limit ......... ... ... 071" (1.80 mm)

Valve Guides
Intake Valve

For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732-7501 Ext. 325

Valve Guide I.D. e e e e .2362-.2367" (6.000-6.012 mm)
Valve Guide Installed Height ................ .689-.709"
{(17.50-18.00 mm)
Valve Stem-To-Guide
0il Clearance
Standard ............... .0014-.0024" (.035-.062 mwm)
( Service Limit ... ... ... .006" (.15 mm)
Exhaust Valve
Valve Guide I.D, ........ .2362-.2367" (6.000-6.012 mm)
Valve Guide Installed Height .689-.709" (17.5-18.0 mm)

Valve Stem-To-Guide
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0il Clearance

Standard ............... .0016-.0026" (.040-.067 mm)
Service Limit ...... ... .006" (.15 mm)
(1) - Maximum resurface limit is .004" (0.10 mm).

CAMSHAFT SPECIFICATIONS

CAMSHAFT SPECIFICATIONS TABLE

Application In. (mm)
End Play .
Standard . .... ... e e e .0012-.0102 (.030-.260)
Service Limit ...t i e .00138 (.0350)
Journal RUNOUL ... . ittt ittt it it ettt e .0010 (.025)
0il Clearance
Standard ..., ... e e e .0022-.0035 (.055-.090)
Service LAMit ... ittt e e e e .0039 (.100)
Lobe Height
. Non-Turbo
+ Standard ................ 1.2702-1.2781 (32.264-32.,464)
Service Limit ... ... e 1.2642 (32.110)
Turbo
Standard ................ 1.2711-1.2750 (32.286-32.386)
Service Limit .. ... it e e 1.2641 (32.04)

END OF ARTICLE
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ARTICLE BEGINNING

Maintenance & Service Information
1983-93 Subaru

TIMING BELT INTERFERENCE VERIFICATION INFORMATION

TIMING BELT INTERFERENCE CAUTION

NOTE:

CAMSHAFT DRIVE BELTS OR TIMING BELTS - The condition of
camshaft drive belts should always be checked on vehicles which
have more than 50,000 miles. Although some manufacturers do not
recommend replacement at a specified mileage, others require it
at 60,000-100,000 miles. A camshaft drive belt failure may
cause extensive damage to internal engine components on most
engines, although some designs do not allow piston-to-valve
contact. These designs are often called "Free Wheeling".

Many manufacturers changed their maintenance and warranty
schedules in the mid-1980's to reflect timing belt inspection
and/or replacement at 50,000-60,000 miles. Most service
interval schedules shown in this section reflect these changes.
Belts or components should be inspected and replaced if any of
the following conditions exist:

Crack Or Tears In Belt Surface

Missing, Damaged, Cracked Or Rounded Teeth
0il Contamination

Damaged Or Faulty Tensicners

Incorrect Tengion Adjustment

* X% A ok %

TIMING BELT INTERFERENCE CHECK MENU

TIMING BELT INTERFERENCE VERIFICATION
(DAMAGE TO PISTON AND/OR VALVES CAUSED BY TIMING BELT FATILURE}

Recommended (1) Check For
Application Replacement Interval Possible Damage:
(Model & Engine) Miles (Kilometers) Yes/No
1.2L 3-Cyl. . e o) 1= 1A N/A
1.6L 4-CyLl. ...t NOTIE ottt it iee it ienaennnn N/
1.8L 4-Cyl. . ... NONE . ittt i e e N/A
2.2L 4-Cyl. .. 11 o 1= N/A
2,70 6-Cyl. e e NOME &ttt e it ie i ceieannnnnn N/A

Yes = Check for possible damage to piston(s) or valve(s)
if there has been a timing belt failure.

No = Manufacturer does not recommend piston or valve
inspection in the event of a timing belt failure.

N/A = Timing belt failure information not available or not
specified by the manufacturer.
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ARTICLE BEGINNING

1992 ENGINE PERFORMANCE
Subaru Service & Adjustment

Justy, Legacy, Loyale, SVX

INTRODUCTION

Use thig article to quickly

servicing and on-vehicle adjustments.

article to use when you are familiar
only need a specification.

CAPACITIES

BATTERY SPECIFICATIONS TABLE

Specifications

find specifications related to
This is a quick-reference
with an adjustment procedure and

Application Amp Hr. Rating
WSEY  cveeaeemea e 52
LEGACY  + oo v vmraam e m s 99 Or 111
LOYALE . itieiein e 78 Or 111
32 S I IR I I I I A I S 133
FLUID CAPACITIES TABLE
Application Quantity
Justy

Cooling System (Including Heater)

Carbureted . ... it 4.9 Qts. (4.6L)

=3 2l (O I LI IR R R R 5.2 Qts. (4.9L)

Crankcase (Includes Filter) .....
ECVT Transaxle (Dexron-II)
1571 0 T T
AWD s s e e i e s e

75 1 S
AWD s e e vt e et s o s e mas s aa s
Power Steering .........c.or-non
Rear Differential (4WD} .........

Legacy
Automatic Transaxle (Dexron-11)
Non-Turbo ... i et i i et c et
TUTDO . et i te v e eme i st nsaes
Automatic Transaxle Differential
Cooling System (Including Heater)
NOT-TUXDO i e et e i s e mbaa s n s

............ 3.0 Qts. (2.8L)

............ 3.5 Qts. (3.3L)
............ 4.4 Qts. (4.2L)
............ 2.5 Qts. (2.4L)
............ 3.6 Qts. (3.4L)
............ 1.5 Pts. (0.7L)
............ 1.7 Pts. (0.8L)
............ 8.8 Qts. (8.3L)
............ 9.4 QOts. (8.9L)
............ 1.5 Qts. (1.4L)

............ 6.3 Qts. (6.0L)
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B 5 T o T 7.2 Qts. (7.0L)
Crankcase (Includes Filter) :
Lower Level ... i e e e e e e 3.7 Qts. (3.5L)
Upper Level ... ...t i e 4.8 Qts. (4.5L)
Manual Transaxle (SAE 85W-90)
F D i e e e e et e e e e e e e e e e e e 3.5 Ots. ({(3.3L)
1 1 3.7 Qts. (3.5L)
Power Steering ... ... ...t 1.5 Pts. (0.7L)
Rear Differential (4WD) .. ...\ et eneeann. 1.7 Pts. (0.8L)
Loyale
Automatic Transaxle (Dexron-II)
FU D e e e e e e e e e e e et et e e 6.6 Qts. (6.2L)
N 7.0 Qts. (6.6L)
Automatic Transaxle Differential ............ 2.5 Pts. (1.2L)
Cooling System (Including Heater) ........... 5.8 Qts. (5.5L)
Crankcase (Includes Filter) ................. 4.2 Qts. (4.0L)
Manual Transaxle (SAE 85W-90)
1 1 2.7 Qts. (2.6L)
1 1 3.5 Qts. (3.3L)
Power Steering ... ... ittt 1.5 Pts. (0.7L)
E .Rear Differential (4WD) ..................... 1.7 Pts. {(0.8L)
SVX .
Automatic Transmission .......... ..., 10.0 Qts. (9.5L)
Automatic Transmission Differential ......... 1.2 Pts. {(0.6L)
Cooling System (Including Heater) ........... 7.2 Qts. (7.0L)
Crankcase (Including Filter) ................ 5.3 Qts. ({(5.0L)
Power Steering . ... .. ...t 2.2 Pts. (1.0L)
Rear Differential (4WD) ... ... ... 1.7 Pts. (0.8L)
QUICK-SSERVICE
SERVICE INTERVALS & SPECIFICATIONS
REPLACEMENT INTERVALS TABLE
Component ' Interval (Miles)
T ol s 0 1K o =T <SS U O 30,000
Camshaft Timing Belt ... ...t ae i i nn 60,000
Coolant (Radiabtor) ... ...ttt s 30,000
Drive Beli (8) & ittt it et ittt e e e e 60,000
EBOVT Fludd .t it ittt s e e e et it e s et eas s an e 30,000
FUEL Fillb BT it i et it e et ettt et e e e e e 30,000
Nil & L T I o = U AR 3000
( PATK PLUGS ottt i et e i e e e 30,000

BELT ADJUSTMENT TABLE
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Application Deflection - In. (mm)
Justy
Alternator
With B/ C e e e e e e e e e e e e e .45-.49 (11.5-12.5)
Without B/C ..t i i e s .35-.39 (9.0-10.0)
Legacy
N .35-.39 (9.0-10.0)
Alternator & P/S e .35-.43 (9.0-11.0)
Loyale
Alternator
With A/C i e e e e e e .43-.47 (11.0-12.0)
With A/C & P/S .. i i e .30-.34 (7.5-8.5)
With P/S i it et e e et e e .39-.43 (9.0-11.0)
Without A/C & P/S . i i .51-.59 (13.0-15.0)
SVX
1N .28-.32 (7.0-8.0)
Alternator & P/S ... e .20-.42 (5.0-6.0)
MECHANICAL CHECKS
ENGINE COMPRESSION
COMPRESSION SPECIFICATIONS TABLE
Application Specification
Justy
Compression Pressure .......... 135-156 psi (9.5-11.0 kg/cm®)
Compression RALIO .. ... ii i 9.1:1
Maximum Variation Between Cylinders ..... 28 psi (2.0 kg/cm?®)
Legacy
Compression Pressure
Non-TUIbBO ..o ii e e i ee e e 156-185 psi (11.0-13.0 kg/cm®)
TUTDO o i e i eemscmeieoaaeeaans 142-171 psi (10.0-12.0 kg/cm®)
Compression Ratio
I (o3 2 R0k is U oo = TR T I 9.5:1
& D oo T DT 8.0:1
Maximum Variation Between Cylinders ..... 28 psi (2.0 kg/cm®)
Loyale
(T . Compression Pressure .................. 168 psi (11.8 kg/cm®)
" Compression RAtio ... ...t 9.5:1
Maximum Variation Between Cylinders ..... 28 psi (2.0 kg/cm?®)
5VX

Compression Pressure ......... 171-206 psi (12.0-14.5 kg/cm?®)
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Compression Ratio ... ... .. i i it e e i e 10.0:1
Maximum Variation Between Cylinders ..... 28 psi (2.0 kg/cm*)
VALVE CLEARANCE
NOTE: Legacy, Loyale and SVX use hydraulic lash adjusters;

adjustments are not required.

VALVE CLEARANCE SPECIFICATIONS TABLE

Application (1) In. (mm)
Justy
IntaKe . e e e e e .006 (.15)
2 Yo = L = .010 (.25)
(1) - Adjust valves with engine cold.
IGNITION SYSTEM

\

/" IGNITION COIL

IGNITION COIL RESISTANCE TABLE

Application Primary Secondary
JUSEY - v i e 0.81-0.99 ............ 8500-11,000
Legacy
Hitachi .................. 0.70 .. ... i 13,500
Diamond .............c..... 0.70 ... e 21,000
Loyale .... ... .. 0.84-1.02 ............ 8000-12,000
SV e (2) e e (2)

(1) - OHMS @ 68°F (20°QC)
(2) - Information is not available from manufacturer.

DISTRIBUTOR SENSORS

NOTE: Information on distributor sengors is not available from
manufacturer. See IGNITICON CHECKS in F - BASIC TESTING
article in the ENGINE PERFORMANCE Section for test

procedures.

HIGH TENSION WIRE RESISTANCE

NOTE: Legacy and SVX use Direct Ignition System (DIS).
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# FRONT OF VEHICLE

l ’ii‘g FIRING ORDER 1-3-2

Fig. 1: 3-Cylinder Firing Order & Distributor Rotation

FIRING ORDER 1-3-2-4

T

« FRONT OF VEHICLE

46113
Fig. 2: 4-Cylinder Firing Order & Distributor Rotation

FIRING ORDER 1-6-3-2-5-4

(

4 FRONT OF VEHICLE
92020541

Fig. 3: 6-Cylinder Firing Order
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é_/-/ // , Crankshait Pullgy é‘:
Fig. 4: Locating 3- Cyllnder Ignition Timing Mark
Courtesy of Subaru of America, Inc.

7
Timing Mark
/ (Crankshaft Puliey)

:T

Fig. 5: Locating 4-Cylinder Ignition Tlmlng Mark
Courtesy of Subaru of America, Inc.

i \5 a\yw \ y

lc:v\ku
Tlmm Marks
,r [Cran shaft PuIIeyJ

Fig. 6: Locating 6- Cyllnder Ignltlon Tlmlng Marks
Courtesy of Subaru of America, Inc.

IGNITION TIMING

IGNITION TIMING TABLE (1)

Application Autc. Trans. Man. Trans.

Justy ... ..o (2) 5 @ 800 ............ (2) 5 @ 850
egacy

( jon-Turbo ............ 12-28 @ 700 ............ 18-22 @ 700
furbo ..., 7-23 @ 700 ............. 7-23 @ 700

Loyale .................. 20@ 700 ... ... 20 @ 700

SVX . 12-28 @ 610 ... ... ... .
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(1) - Degrees BTDC @ RPM
{2) - With test mode connector connected.

DISTRIBUTOR SPECIFICATIONS

NOTE: All models use electronic ignition with spark timing
controlled by emission system control unit.

PICK-UP COIL AIR GAP TABLE

Application In. (mm)
JUSEY o i e e e e e e e e e e .008-.016 (.20-.40)
FUEL SYSTEM
FUEL PUMP
NOTE: Fuel pump performance measures fuel pressure and volume
‘::; availability, not regulated fuel pressure.
FUEL PUMP PERFORMANCE TABLE
Pressure Min. Vol. In 30 Sec.
Application psi (kg/cm®) Pts. (L)
Justy
Carbureted ......... 1.3-2.0 (.09-.14) .......... .35 (.17)
PFI .. e, (1) e (1)
Legacy v eeiiiea 36 (2.5) e 1.4 (0.7)
Loyale ............. 36-50 (2.5-3.5) .............. 1.4 (0.7)
SVX . e 26-30 (1.8-2.1) ....... ... (1)
(1) - Information is not available from manufacturer.

REGULATED FUEL PRESSURE TARLE

At Idile
Application psi (kg/cm?®)
BXcept JUSLY . e e e e 36 (2.6)
3 31-34 (2.2-2.4)

(_ ' INJECTOR RESISTANGE

INJECTOR RESISTANCE SPECIFICATIONS TABLE

Application Ohms
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JUSE Y L e e e e e e e e e e 10.0-18.0
Legacy & SVK .. i e e e e e e e 11.0-12.0
T Y= 0.5-2.0

IDLE SPEED & MIXTURE

IDLE SPEED SPECIFICATIONS TABLE

Application RPM
Justy (1)

Carbureted ... .. e e e e e 750-850

O 650-750
Legacy

With Accessories Off ... .. .. ... ... 600-800

With Accessories On ... ..t ittt e e i e e 800-900
T = 500-600
SvX

With Accessories OFff ... .. .. . it i e 510-710

E \With BCCESSOTIeS Ol ..ttt it et e e 750-850

{1) - With test mode and read memory connectors connected.

FAST IDLE SPEED
NOTE: FPast idle speed is not available from manufacturer. See
D - ADJUSTMENTS article in the ENGINE PERFORMANCE
Section for adjustment procedure.

THROTTLE POSITION SENSOR

NQTE : See D - ADJUSTMENTS article in the ENGINE PERFORMANCE
Section for Throttle Pogition Sensor (TPS) adjustment
procedure.

END OF ARTICLE
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ARTICLE BEGINNING

1992 ENGINE PERFORMANCE
Subaru Theory & Operation

Justy, Legacy, Loyale, SVX

INTRODUCTION

This article covers basic description and operation of engine
performance-related systems and components. Read this article before
diagnosing vehicles or systems with which you are not completely
familiar.

AIR INDUCTION SYSTEM
TURBOCHARGERS

Legacy useg a water-cocoled turbocharger mounted on exhaust

crossover pipe. A wastegate assembly is attached to rear of turbine
qusing. Turbocharger consists of a turbine/compressor assembly, oil

_dpply system, wastegate valve, and wastegate control solenoid wvalve.
Other components include impellers, impeller shaft, bearings and
impeller housings.

If intake boost pressure exceeds safe limits, engine damage
may result. To prevent excessive intake boost pressure, system uses a
pressure-actuated wastegate valve as a limiting device. Wastegate
valve opens when intake pressure exceeds a predetermined limit,
allowing exhaust gases to by-pass compressor.

Turbocharger operation requires a large quantity of clean oil
to prevent bearing failure. Engine o0il pressure provides constant
lubrication to system.

Wastegate Control Solencid Valve

Located in pressure line between intake manifold and
wastegate valve, this duty solenoid compensates for reduced intake air
volume due to high altitude. When Electronic Control Unit (ECU)
energizes solenoid, valve closes. This restricts pressure line,
eliminating wastegate valve by-pass function. Boost pressure is then
unregulated (full volume). This maintains maximum allowable boost
under high altitude conditions.

COMPUTERIZED ENGINE CONTROLS

Carbureted
(j : Electronic Fuel Control (EFC) system is a computer-ized fuel,
¢gn1tlon and emission control system designed to maintain fuel economy
and reduce vehicle emissions. An Electronic Control Unit (ECU)
monitors data from various sensors and controls such functions as
carburetor air/fuel mixture ratio, ignition timing and emission
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control devices.

Port Fuel Injection (PFI)

PFI system is a computerized fuel, ignition and emission
control system designed to maintain fuel economy and reduce vehicle
emissions. Fuel is metered to intake system through a separate
injector, mounted in intake manifcld next to intake valve, for each
cylinder. An Electronic Control Unit (ECU) monitors data from various
sensors and controls such functions as fuel injector pulse width ("on"
time), ignition timing and emission control devices.

Throttle Body Injection (TBI)

TBI system is a computerized fuel, ignition and emission
control system designed to maintain fuel economy and reduce vehicle
emissions. Fuel is metered to intake system through a single fuel
injector, mounted to a throttle body on intake manifold. An Electronic
Control Unit (ECU) monitors data from various sensors and controls
such functions as fuel injector pulse width ("on" time), ignition
timing and emission control devices.

ELECTRONIC CONTROL UNIT (ECU)

H All Systems

If a system fault (malfunction) occurs, a built-in fail-safe
mechanism within ECU controls fuel and ignition system functions
according to preprogrammed values. This allows vehicle to be driven,
but performance may not be optimal.

A self-diagnostic function allows ECU to store trouble codes in its
memory. If a system fault occurs, CHECK ENGINE light will come on to
inform driver of system problems and trouble code will be stored. For
further self-diagnostic system information, see G - TESTS W/ CODES
article in the ENGINE PERFORMANCE Section.

INPUT DEVICES (CARBURETED)

NOTE : Components are grouped into 2 categories. First category
covers INPUT DEVICES, which control or produce voltage
signals monitored by ECU. Second category covers QUTPUT
SIGNALS, which are components controlled by ECU.

Vehicles are equipped with different combinations of input
devices. Not all devices are used on all models. To determine input
usage on a specific model, see L - WIRING DIAGRAMS article in the
ENGINE PERFORMANCE Section. Available input signals include the
following:

A/C-On Signal
(r i When A/C is turned on, ECU receives voltage signal and
«Ctivates idle-up system. See IDLE SPEED under FUEL SYSTEM
{(CARBURETED) .

Coolant Temperature Sensor
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ECU applies reference voltage signal to this thermistor.
Resistance value of sensor changes with variations in coolant
temperature, causing reference voltage to increase or decrease. Sensor
is equipped with 2 terminals. One terminal is used for ECU; other
terminal is used for temperature gauge.

Crank Angle Sensor (Engine Speed Sensor)

Crank angle sensor is a magnetic pick-up coil sensing
mechanism located in distributor. Sensor provides crankshaft angle and
engine RPM inputs to ECU.

Electrical Loads

When headlights, heater blower or rear defogger are turned
on, ECU receives voltage signal and activates idle-up system. See IDLE
SPEED under FUEL SYSTEM (CARBURETED) .

Oxygen (02} Sensor

Sensor generates voltage according to exhaust gas oxygen
content. Voltage increases when oxygen content is low (rich), and
decreases when oxygen content is high (lean). ECU determines air/fuel
ratio based on voltage generated.

& Vacuum/Pressure Sensor & Vacuum Line Control (VLC) Solenoid
Valve
Detects changes in intake manifold vacuum and atmospheric
pressure. Solenoid valve, located in line between intake manifold and
vacuum/pressure sensor, receives voltage signal from ECU. With no
voltage applied to solenoid valve, sensor monitors intake manifold
vacuum. With voltage applied to solenoid valve, sensor monitors
atmospheric pressure.

Vehicle Speed Sensor

ECU supplies voltage signal to one side of a tiny reed switch
located in speedometer assembly. Speedometer cable revolutions open
and close reed switch, providing ECU with continuity/no continuity
input. ECU converts this signal to vehicle speed.

OUTPUT SIGNALS (CARBURETED)

NOTE: Vehicles are equipped with different combinations of
computer-controlled components. Not all components listed
below are used on every vehicle. For theory and operation of
each output component, refer to indicated system.

Canister Purge Control Solenoid (CPCS) Valve
See FUEL EVAPORATIVE SYSTEM under EMISSION SYSTEMS.

(r = CHECK ENGINE Light
See SELF-DIAGNOSTICS.

Coasting Fuel Cut (CFC) Solenoid
See FUEL CONTROL under FUEL SYSTEM (CARBURETED) .
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Duty Solenoid Valve (DSV)
See FUEL CONTROL under FUEL SYSTEM (CARBURETED) .

EGR Controcl Solenoid Valve
See EXHAUST GAS RECIRCULATION (EGR) under EMISSION SYSTEMS .

Float Bowl Vent Solenoid (FBVS)
See FUEL EVAPORATIVE SYSTEM under EMISSION SYSTEMS.

Fuel Pump Relay
See FUEL DELIVERY under FUEL SYSTEM (CARBURETED) .

High Altitude Compensator (HAC) Solenoid Valve (Federal)
See FUEL CONTROL under FUEL SYSTEM (CARBURETED) .

Idle-Up Control Solenoid Valve (ICSV)
See IDLE SPEED under FUEL SYSTEM (CARBURETED) .

Power Transistor
See IGNITION SYSTEMS.

Self-Diagnostics
See SELF-DIAGNOSTICS.

Vacuum/Pressure Sensor & Vacuum Line Control (VLC) Solenoid
Valve
See INPUT DEVICES {(CARBURETED) .

INPUT DEVICES (FUEL INJECTED)

NOTE:

devices.

Components are grouped into 2 categories. First category is
INPUT DEVICES, which are components than control or produce
voltage signals monitored by ECU. Second category is OUTPUT
SIGNALS, which are components controlled by ECU.

Vehicles are equipped with different combinations of input
Not all devices are used on all models. To determine input

usage on a specific model, see L - WIRING DIAGRAMS article in the
ENGINE PERFORMANCE Section. Available input signals include the
following:

A/C Switch
Signals ECU of A/C operation.

Airflow Meter (Except Justy)
Hot-wire type airflow meter uses heat transfer between

ncoming air and a heating resistor (located in air intake), to
convert air flowing into engine to an electric signal.

Alr Temperature Sensor (Justy)
ECU applies reference voltage signal to air-temperature
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sensitive thermistor installed on air cleaner housing. Reference
voltage increases and decreases with variations in air temperature.

Atmospheric Pressure Sensor

Sensor is a component part of ECU. ECU uses this signal to
compensate for variations in altitude, which affect air/fuel mixture
ratios.

Cam Angle Sensor (Legacy)

Sensor is located on camshaft support, on left cylinder bank.
Pick-up coill acts as triggering device. Based on signals received from
triggering device, ECU distinguishes No. 1 cylinder from other
cylinders. ECU then uses these signals to trigger distributorless
ignition system and fuel injectors.

Coolant Temperature Sensor

ECU applies reference voltage signal to thermistor.
Resistance value of sensor changes with variations in coolant
temperature, causing reference voltage to increase or decrease.

Crank Angle & TDC (Cylinder Identification) Sensor Assembly

(Justy & Loyale)

Assembly is located in distributor. On Justy, pick-up coil
&Lts ags triggering device. On Loyale, optical sensing unit (light
emitting diode)} acts as triggering device. Based on signals received
from triggering device, ECU determines crankshaft angle and identifies
No. 1 cylinder. Based on these signals, ECU triggers ignition system
and fuel injector(s).

Crank Angle Sensor (Legacy & SVX)

Sensor is installed on oil pump, at front center of cylinder
block. Pick-up coil acts as triggering device. Based on signals
received from triggering device, ECU determines crankshaft angle.
Based on these signals, ECU triggers distributorless ignition system
and fuel injectors.

Detonation (Knock} Sensor

Installed on cylinder block, this sensor responds to cylinder
block vibrations resulting from detonation. If detonation occurs, a
voltage is generated and sent to ECU. Based on voltage received, ECU
retards spark timing until detonation stops.

Idle Switch
Switch signals ECU of closed throttle condition.

Inhibitor Switch (A/T)
Switch signals ECU of transmission gear position.

C

Neutral & Park Switches
Switch signals ECU of transmission gear position.

Oxygen (02) Sensor
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Sensor generates voltage according to exhaust gas oxygen
content. Voltage increases when oxygen content is low (rich), and
decreases when oxygen content is high (lean). ECU determines air/fuel
ratioc based on voltage generated.

Pressure Switch (Turbo)

Mounted in front of body strut mount, this gwitch closes when
intake manifold wvacuum reaches about 2 in. Hg. This causes TURBO
indicator light to glow, indicating turbocharging coperation is in
effect.

Throttle Senscor (Except Justy)

Throttle sensor contains a potentiometer (variable resistor)
and an idle switch. Throttle position sensor sends ECU a potentiometer
output signal corresponding to opening of throttle valve. Idle switch
signal occurs when throttle is near idle position. ECU uses these
signals to control air/fuel ratio during acceleration, deceleration
and idling.

Throttle Switch (Justy)
This switch, attached to end of throttle shaft, informs ECU
"hwat throttle valve is closed, wide open (at least 50 degrees), or
mewhere in between. This is NOT a variable resistor. )

Vehicle Speed Sensor

ECU supplies voltage signal to one side of a tiny reed switch
located in speedometer assembly. Speedometer cable revolutions open
and close reed switch, providing ECU with continuity/no continuity
input. ECU converts this signal to vehicle speed.

OUTPUT SIGNALS (FUEL INJECTED)

NOTE: Vehicles are equipped with different combinations of
computer-controlled components. Not all components listed
below are used on every vehicle. For theory and operation of
each output component, refer to indicated system.

By-Pass Air Control Valve
See IDLE SPEED under FUEL SYSTEM (FUEL INJECTED) .

Canister Purge Control (CPC) Solenoid Valve
See FUEL EVAPORATIVE SYSTEM under EMISSION SYSTEMS.

CHECK ENGINE Light
See SELF-DIAGNOSTICS.

Detonation (Knock) Sensor
See IGNITION TIMING CONTRQL SYSTEM under IGNITION SYSTEMS.

EGR Control Sclencid Valve
See EXHAUST GAS RECIRCULATION (BEGR) under EMISSION SYSTEMS.
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!

Fast Idle Control Device (FICD) Solencid Valve
See IDLE SPEED under FUEL SYSTEM (FUEL INJECTED) .

Fuel Injector(s)
See FUEL CONTROL (TBI) or FUEL CONTROL (PFI) under FUEL
SYSTEM (FUEL INJECTED) .

Fuel Pump Relay
See FUEL DELIVERY under FUEL SYSTEM (FUEL INJECTED) .

Power Transistor
See IGNITION SYSTEMS.

Self-Diagnostics
See SELF-DIAGNOSTICS.

FUEL SYSTEM (CARBURETED)

FUEL DELIVERY
Fuel Pump
( ; Electric fuel pump is located on crossmember, under center of
ioor. Flow rate of fuel changes as pressure varies on delivery side.

C

This controls required quantity of fuel delivered.

Fuel Pump Relay

ECU provides power supply and ground for control circuit in
fuel pump relay. When ignition is turned on with engine off, ECU
energizes fuel pump relay for 3 seconds, activating fuel pump. After 3
seconds, unless ECU receives crank angle signal, ECU will stop
energizing fuel pump relay.

FUEL CONTROL

Coasting Fuel Cut (CFC) Solenoid

Located in carburetor, this solenoid responds to voltage
signal from ECU to adjust air/fuel mixture through idle circuit during
deceleration. Thisg prevents rich air/fuel mixtures during
deceleration.

Duty Solenoid Valve (DSV)

Located in carburetor, this ECU-controlled solencid cycles on
and off to control air/fuel mixture ratio entering slow speed and main
metering passages.

Electric Choke
, When fuel pump relay is energized, voltage is applied to
'ectric choke heater element. Voltage is applied to choke heater
under same conditions as fuel pump. See FUEL PUMP RELAY under FUEL
DELIVERY under FUEL SYSTEM (CARBURETED) .

High Altitude Compensator (HAC) Solenoid Valve {(Federal)
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To compensate for richer air/fuel mixtures at higher
altitudes (26.38 in. Hg or less), HAC admits air into main metering
passage. ECU energizes HAC solenoid when vacuum/pressure sensor
indicates barometric pressure has reached predetermined specification.
This opens valve, admitting more air into main metering passage.

Hot Idle Compensator
Bimetallic heat sensor in air filter housing allows more idle
air through idle circuit at high engine temperatures.

IDLE SPEED

Idle-Up Control Solenoid Valve (ICSV)

ICSV compensates for decrease in engine RPM due to cold
engine temperatures, increased electrical load (alternator loading)
and A/C operation. See INPUT DEVICES (CARBURETED) .

When ECU receives input signals indicating engine RPM has
dropped, ECU energizes ICSV. ICSV controls vacuum supply to throttle
opener diaphragm. When vacuum is applied to throttle opener diaphragm,
throttle plate opens to compensate for a decrease in engine REM.

( . FUEL SYSTEM (FUEL INJECTED)
" FUEL DELIVERY

Fuel Pump

Tmpeller-type pump is used. On Justy, Legacy and SVX, fuel
pump is located in fuel tank. On Loyale, fuel pump is mounted to
underbody, near fuel tank.

On all models, fuel pump pressurizes fuel through in-line
filter, to fuel injector rail. Fuel pump receives battery power
through fuel pump relay.

Fuel Pump Relay

ECU energizes fuel pump relay based on inputs from ignition
switch and ignition coil. During cranking, ignition switch cranking
circuit supplies current to energize fuel pump relay. After engine
starts and key is released to RUN position, ECU provides fuel pump
relay ground. This activates fuel pump.

Fuel Pressure Regulator

Regulator maintains constant fuel system pressure by bleeding
fuel at injector rail back to fuel tank. Intake manifold vacuum acts
on regulator diaphragm to control position of bleed-off valve in
regulator.

Fuel Pulsation Damper (Justy)
( , This device, located on fuel injector rail, absorbs fuel
pressure pulsations.

FUEL CONTROL (TBI)
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Fuel Injector

Fuel is supplied to engine through a single throttle body
injector valve mounted to intake manifold. ECU controls injectors'
energized time (pulse width), which affects amount of fuel metered
through injectors. ECU triggers injectors based on signals received
from crank angle sensor.

FUEL CONTROL (PFI)

Fuel Injectors

Fuel is supplied to engine through injector valves located at
intake manifold, near intake valve opening. ECU controls injectors’
energized time (pulse width), which affects amount of fuel metered
through injectors. ECU triggers injectors based on signals received
from crank angle sensor.

IDLE SPEED

By-Pass Air Control Valve (Legacy)

Valve consists of coolant temperature-sensitive bimetallic
valve and ECU-controlled duty solencid. Bimetallic valve compensates
€or varying engine temperaturesg. ECU cycles duty solenoid on and off,

2qulating amount of air by-passing throttle valve. System compensates
or idle speed decreases due to following conditions: cold engine
temperatures, A/C operation and electrical loads (alternator loadlng)
System also provides dashpot function to prevent rich air/fuel mixture
ratios during deceleratiom.

By-Pass Air Control Valve (Loyale)

An air passage by-passing throttle valve is provided to
control idle air intake volume. ECU cycles duty solenoid on and off,
regulating amount of air by-passing throttle valve. System compensates
for idle speed changes due to cold engine temperatures, A/C operation,
and varying altitude.

Fast Idle Control Device (FICD) Solenoid Valve {(Justy)

Valve is located in line between air filter housing and
intake manifold. WhenaA/C is turned on, ECU energizes solenoid valve.
Solenoid valve will open, allowing fresh air to by-pass throttle valve
through solenoid valve, into intake manifold.

Idle Speed Control (ISC) Solenoid Valve (Justy)

Valve is mounted on air filter housing, in line between air
filter housing and intake manifold. At idle, ECU opens and closes
solenoid valve. This allows fresh air to by-pass throttle valve
through solencid valve, into intake manifold.

(h i Thermal Air Valve (Justy)

: Coolant temperature-sensitive wax pellet valve allows idle
air to by-pass throttle valve. This increases idle RPM during cold
engine conditions.
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IGNITION SYSTEMS

POWER TRANSISTOR

Power transistor acts as primary current switching device for
ignition gystem. When ECU signals power transistor base, primary
current is allowed to flow to ground.

DISTRIBUTOR (MAGNETIC)

Justy

Magnetic pick-up coil sensing mechanism (crank angle sensor)
in distributor signals ECU of crankshaft angle, and distinguishes
between No. 1 cylinder and other cylinders. Based on these inputs, ECU
signals power transistor base, allowing primary current to flow to
ground through ignition coil.

On carbureted engines, ignition coil receives battery
voltage from ignition switch. On PFI engines, ignition coil receives
battery voltage from ignition relay. Ignition relay is energized with
ignition switch in ON or START position.

b DISTRIBUTOR (OPTICAL)

Loyale

Optical sensing unit (crank angle sensor) in distributor
signals ECU of crankshaft angle and identifies No. 1 cylinder. System
consists of distributor (crank angle sensor), ignition coil and power
transistor.

Based on input from crank angle sensor, ECU signals base of
power transistor. This allows primary current flow to ground. Ignition
coll receives primary power supply when ignition coil relay is
energized.

DISTRIBUTORLESS

Legacy

Distributorless ignition system is controlled by ECU. System
consists of 2 ignition coils and a power transistor assembly. Power
transistor assembly consists of 2 transistors, which control primary
current path to ground for each ignition coil. One transistor controls
primary path to ground for ignition c¢oil, which fires cylinders No. 1
and 2. Other transistor controls primary path to ground for ignition
coil, which fires cylinders No. 3 and 4.

Although each coil fires 2 plugs simultaneously, ignition
takes place in only one cylinder, since other cylinder is on its
exhaust stroke when plug fires. Based on input from crankshaft and

“Tshaft angle sensors, ECU signals base of appropriate power
mmsistor, This allows primary current flow to ground. Ignition coils
receive primary power supply when ignition coil relay is energized.

SvX
Distributorless ignition system is controlled by ECU. System
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consists of 6 ignition coils (mounted directly to spark plugs), 2
detonation (knock) sensors and 2 crank angle sensors.

ECU determines ignition timing based on signal from crank
angle sensor and sends signal to ignitor to create a spark at cylinder
which is judged to be at compression TDC.

IGNITION TIMING CONTROL SYSTEM

Detonation (Knock) Sensor

When engine knock (detonation) is present, a signal is
generated by knock sensor and is sent te ECU. ECU retards spark timing
until engine knocking stops, then gradually advances spark timing.

Ignition Timing Advance Control

On all models, ignition timing advance is controlled by ECU.
Based on sensor input signals, ECU adjusts ignition timing to
preprogrammed advance and retard specifications.

EMISSION SYSTEMS
PULSE AIR INJECTION SYSTEM
( Justy (Carbureted)

Air injection system reduces exhaust emissions by oxidizing
hydrocarbons (HC) and carbon monoxide (CO). System is composed of a
one-way air suction valve (pulse air valve), air cleaner, various
hoses and tubing.

Negative pressure from exhaust pulsation reaches suction
valve through a suction pipe. This causes reeds in suction valve to
open. Secondary (fresh) air from air cleaner is drawn into exhaust
passages. When positive pressure is present in exhaust, reeds are
closed to prevent reverse flow of exhaust gas.

EXHAUST GAS RECIRCULATION (EGR)

Justy (Carbureted)}, Loyale & SVX

EGR lowers oxides of nitrogen (NOx) exhaust emissions by
admitting exhaust gases back into intake system. Exhaust gases lower
peak combustion temperatures, which lowers NOxXx emissions.

EGR Control Solencid Valve

EGR valve diaphragm receives operating vacuum through EGR
control solenoid valve. ECU controls operation of EGR control solenoid
valve.

FUEL EVAPORATIVE SYSTEM

( ‘= Canister Purge Control Solenoid (CPCS) Valve
On models with Canister Purge Control Valve (CPCV), CPCS
valve is located in vacuum signal line between CPCV and ported vacuum
source. See CANISTER PURGE CONTROL VALVE (CPCV). Under certain
conditions, ECU energizes CPCS valve. This allows ported vacuum signal
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to CPCV.

On models without CPV, CPC solenoid wvalve is located in
purge line between canister and ported vacuum source. Under certain
conditions, ECU energizes CPCS valve, allowing ported vacuum to purge
canister.

Canister Purge Control Valve (CPCV)

Located on top of canister, vacuum-controlled valve opens and
closes purge line between intake manifold and canister. CPCV valve
remains closed at idle because ported vacuum activates its control
diaphragm. When vacuum activates control diaphragm, purge line is
opened, and stored vapors are free to be drawn into intake manifold.

Fuel Bowl Vent Solenoid (FBVS)

When ignition is off, this solenoid valve remains open to
allow float bowl vapor to escape to canister. When ignition switch is
in ON or START position, ECU energizes FBVS valve, blocking passage
between float bowl and canister.

POSITIVE CRANKCASE VENTILATION (PCV)

PCV system draws crankcase blow-by, vapors and gases into
mbustlon system rather than allow1ng them to escape into atmosphere.
rankcase gases mix with air/fuel mixture, and are burned in
combustion chamber. When engine is running, manifold vacuum pulls PCV
valve open, allowing crankcase fumes to enter intake manifold. If
engine backfires, PCV valve is forced closed, stopping flow of gases.
This prevents ignition of fumes in crankcase.

THERMOSTATIC AIR CLEANER (TAC)

Justy (Carbureted)

TAC reduces exhaust emissions by maintaining a uniform intake
alr temperature. System consists of an air cleaner housing, air stove
on exhaust pipe, and air intake hose between air cleaner and manifold
stove. Air cleaner housing containg an air control diaphragm, air
control valve, temperature sensor valve, flame arrester, and
connecting tubes and hoses.

SELF-DIAGNOSTICS
CHECK ENGINE LIGHT

All vehicles are equipped with a CHECK ENGINE light on
instrument panel. Light illuminates when ignition switch is turned to
ON position (bulb check), and when system malfunctions occur. For

~1c1:1.t:.onal information, see G - TESTS W/ CODES article in the ENGINE
( ’RFORMANCE Section.

END OF ARTICLE
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ARTICLE BEGINNING

1992 ENGINE PERFORMANCE
Subaru Basic Diagnostic Procedures

Legacy

INTRODUCTION

The following diagnostic steps help prevent overlooking a
simple problem. This is also where to begin diagnosis for a no-start
condition.

The first step in diagnosing any driveability problem is
verifying the customer's complaint with a test drive under the
conditions the problem reportedly occurred.

Before entering self-diagnostics, perform a careful and
complete visual inspection. Most engine control problems result from
mechanical breakdowns, poor electrical connections or
damaged/misrouted vacuum hoses. Before condemning the computerized
system, perform each test listed in this article.

(r'bTE: Perform all voltage tests with a Digital Volt-Ohmmeter
(DVOM) with a minimum 10-megohm input impedance, unless
stated otherwise in test procedure.

PRELIMINARY INSPECTION & ADJUSTMENTS

VISUAL INSPECTION

Visually inspect all electrical wiring for chafed, stretched,
cut or pinched wiring. Ensure electrical connectors fit tightly and
are not corroded. Ensure vacuum hoses are properly routed and are not
pinched or cut. See M - VACUUM DIAGRAMS article in the ENGINE
PERFORMANCE Section to verify routing and connections (if necessary) .
Inspect air induction system for possible vacuum leaks.

MECHANICAL INSPECTION

Compression

Check engine mechanical condition using a compression gauge,
vacuum gauge or engine analyzer. See engine analyzer manual for
gpecific instructions.

WARNING: DO NOT use ignition switch during compression tests on fuel
injected vehicles. Use a remote starter to crank engine. Fuel
injectors on many models are triggered by ignition switch
during cranking mode, which can create a fire hazard or
contaminate the engine's oiling system.

e

Exhaust System Backpressure
1) The exhaust system can be checked with a vacuum or
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pressure gauge. Remove 02 sensor or air injection check valve (if
equipped) .

2) Connect a 1-10 psi pressure gauge and operate engine at
2500 RPM. If exhaust system backpressure is greater than 1 3/4 - 2
psi, exhaust system or catalytic converter is plugged.

3) If a vacuum gauge is used, connect vacuum gauge hose to
intake manifold vacuum port and start engine. Observe vacuum gauge.
Open throttle part way and hold it steady. If vacuum gauge reading
slowly drops after stabilizing, check exhaust system for restriction.

FUEL SYSTEM
FUEL PRESSURE

WARNING: Always relieve fuel pressure before disconnecting any fuel
injection-related component. DO NOT allow fuel to contact
engine or electrical components. If connecting fuel pressure
gauge to fuel system without using a "T" connector, DO NOT
operate fuel pump for more than a few seconds. Operating
fuel pump for longer than a few seconds under this condition
damages fuel pump.

i
— Basic diagnosis of fuel system should begin by determining
fuel system pressure. If fuel pump is inoperative, see appropriate

FUEL PUMP CIRCUIT TEST chart under FUEL PUMP CIRCUIT TESTS.

Carbureted

Disconnect fuel hose from carburetor, and install pressure
gauge using "T" connector. Turn ignition on. Fuel pump should run for
3 seconds and THEN stop. See REGULATED FUEL PRESSURE table,

Fuel-Injected

1) Disconnect fuel pump connector. Crank engine for at least
5 seconds. If engine starts, let it rum until it stops. Disconnect
fuel hose at pressure regulator and install fuel pressure gauge using
"TI" connector.

2) Start engine and check fuel pressure at idle. See
REGULATED FUEL PRESSURE table. Ensure fuel pressure increases as
engine speed increases.

REGULATED FUEL PRESSURE TABLE

At Idle
Application psi (kg/cm®)

FT =Y £ o 36 (2.6)

IGNITION CHECKS

NOTE: Also see appropriate IGNITION CONTROL SYSTEM TEST chart
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under IGNITION CONTRCL SYSTEM TESTS.

SPARK

Check for spark at spark plug wires using a spark tester.
Check resistance of each spark plug wire. Replace wire if resistance
is not within specification. See appropriate HIGH TENSION WIRE
RESISTANCE table.

NOTE: Legacy is equipped with Direct Ignition Systems (DIS}.
IGNITION COIL RESISTANCE

Legacy

1} Disconnect 3-wire connector from ignition coil assembly.
Using an ohmmeter, check primary resistance between terminals No. 1
and 2 for one coil. See Fig. 1.

2) Check primary resistance between terminals No. 2 and 3 for
remaining coil. Resistance should be as specified. See IGNITION COIL
RESISTANCE table. If resistance is not as specified for each coil,
replace ignition coil assembly.

3) To test secondary resistance, connect one ohmmeter lead to

—hwer at one end of coil. Connect remaining ohmmeter lead to tower at
opposite end of same coil.

4) Repeat test for other coils. If resistance of each coil is
not as specilfied, replace ignition coil assembly.

5
' Component
Ignition Coit (Side Sf
g
3-Wire Connector—* Connector)
'i:
1 3

Fig. 1: Identifying Ignltlon Coil Connector Terminals (Legacy)
Courtesy of Subaru of America, Inc.

IGNITION COIL RESISTANCE TABLE (1)

Application Primary Secondary
Diamond ... ..o e inenenn 0.70 e e 21,000
Hitachi ............. .. ... 0.70 e 13,500

(1) - OHMS @ 68°F (20°C)

-~ CRANK ANGLE & TDC SENSOR SIGNALS

'

NOTE : For crank angle and TDC sensor signal testing, see
G - TESTS W/ CODES article in the ENGINE PERFORMANCE Section.
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IDLE SPEED & IGNITION TIMING

Ensure idle speed and ignition timing are set to
specification. See IDLE SPEED SPECIFICATIONS and IGNITION TIMING
tables. For adjustment procedures, see D - ADJUSTMENTS article in the
ENGINE PERFORMANCE Section. :

IDLE SPEED SPECIFICATIONS TABLE

Application RPM
W/Accessories OFff ... .. ... e 600-800
W/ACCESSOTIEes OIl o+t ittt i ittt ittt e i it e 800-900

IGNITION TIMING TABLE (1)

Application Man. Trans. Auto. Trans.
Non-Turbo ............ 18-22 @ 700 ...... ..., 12-28 @ 700
Tprbo ............... 7-23 @ 700 ... o0, 7-23 @ 700

,
{1) - Degrees BTDC @ RPM

WIRE COLORS

NOTE: Use WIRE COLOR ABBREVIATIONS table to identify wire colors
in FUEL PUMP CIRCUIT TESTS and IGNITION CONTROL SYSTEM TESTS.

WIRE COLOR ABBREVIATIONS TABLE

Abbreviation Color
BR it e e e e e e e e e e e e e e e Black/Red
= Black
1= AR S A Brown
=) X Black/White
1= P Black/Yellow
i Green
e Green/Black
2 U U I e Green/Blue
2 - P Green/Red
o R I Gray
k 17 Green/White
Y e e e e e e Green/Yellow
) Blue
% U T Light Blue

5= T R R Light Green
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e = O Light Green/Black
LR ittt e e e e e e e e e e e e e e e e e e e e e e e e e e Blue/Red
LW et e e e e e e e e e et e e Blue/White
2 72 Blue/Yellow
0 Orange
= Pink
Red
2 Red/Yellow
T Violet
B e it i e e e et e e e e e e e e e e e e e White
= O White/Black
R ittt it et e e et e et e e e e e, White/Red
Y i e e et e e e e e e et ettt e et et e White/Yellow
25 Yellow
4 7 Yellow/Blue
4 > Yellow/Red
4, [ "~ Yellow/White
. SUMMARY

If no faults were found while performing BASIC DIAGNOSTIC
PROCEDURES, proceed to G - TESTS W/ CODES article in the ENGINE
PERFORMANCE Section. If no hard codes are found in self-diagnostics,
go to H - TESTS W/0O CODES article in the ENGINE PERFORMANCE Section
for diagnosis by symptom (i.e., ROUGH IDLE, NO START, etc.) or
intermittent diagnostic procedures.

FUEL PUMP CIRCUIT TESTS
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1. Check operation of fuel pump in D-check oK Check fuel injecior systam. Not
i mode.
|
Not OK
2. % Chack fuel pump relay, Mot OK Replace tuel pump relay.
oK
| No1 OK .
3. . Check voltage between fuel pump relay Repair power hamess or connector.
I and body.
OK
=T Not OK . . .
4, ; Chack vohape between ECU and body. Repair ECU termina| poot comact/grounding
l ling. {Replace ECU)
oK
§.| Check terminat voltage of fuel pump. Not OK Repair harness/connecior belween fuel
pump and relay.
[s].4
6.' Check fuel pump. ’ Nat OK Replaca fuel pump.
oK
E Faulty tuel pump grounding circuit,
ECU Fuel pump relay ff-'_f—
o~ —
! B30
i S R =

IV Y Y T\\? BY

- LB L93| O~ o O—t—0 o4
[ B &) O] :
| ! l
. 14 | B¥ ' : ? L
S = | &

3j4i5]

@J
|

o=
=)

1]2llalal6l8| 7] 2] alio]11}r2li3]
14]1s{1e[17}18[15]20]21|22[23][24(25] 261 @

Fig. 2: Legacy Fuel Pump Circuit Test
Courtesy of Subaru of America, Inc.

IGNITION CONTROL SYSTEM TEST

l) 2
'a 00

ECUPSE & GALANT 2.0 (VIN R},
ECUPSE 20L (VIN U} & SIGMA 3.0L

Fig. 3: Legacy Ignition Control System Test
Courtesy of Subaru of America, Inc.
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ARTICLE BEGINNING

1992 ENGINE PERFORMANCE
Subaru Self-Diagnostics

Legacy

INTRODUCTION

NOTE : For any problems with abbreviations please see the
ABBREVIATIONS article in the GENERAL INFORMATICON Section.

If no faults were found while performing BASIC DIAGNOSTIC
PROCEDURES proceed with self-diagnostics. If no fault codes or only
pass codes are present after entering self-diagnostics, proceed to H -
TESTS W/0 CODES article in the ENGINE PERFORMANCE Section for
diagnosis by symptom {(i.e. ROUGH IDLE, NO START, etc.).

SELF-DIAGNOSTIC SYSTEM

t‘? Hard Failures
Hard failures cause CHECK ENGINE light to illuminate and
remain on until problem is repaired. If light comes on and remains on
(light may flash) during vehicle operation, cause of malfunction must
pe determined using diagnostic (code) charts. If a sensor fails,
control unit will use a substitute value in its calculations to
continue engine operation. In this condition, commonly known as limp-
in mode, the vehicle runs but driveability will not be optimum.

Intermittent Failures

Intermittent failures may cause CHECK ENGINE light to flicker
or illuminate and go out after the intermittent fault goes away.
However, the corresponding trouble code will be retained in ECU
memory. If related fault does not reoccur within a certain time frame,
related trouble code will be erased from ECU memory. Intermittent
failures may be caused by a sensor, comnnector or wiring related
prcblems. See INTERMITTENTS in the H - TESTS W/0 CODES article in the
ENGINE PERFORMANCE Section.

RETRIEVING CODES

1) Enter specific test mode by connecting or disconnecting
read memory and/or test mode connectors as shown in RELATIONSHIP
BETWEEN MODES & CONNECTORS table. Connectors are located behind left
gide of dash. See Fig. 1.

E 2) Observe either CHECK ENGINE or 02 sensor monitor light.
sote trouble codes, if any. Long illumination periods of 1.2 seconds
designate the tens digit in the numbered codes. Short illumination
periods of .2 seccond designate the ones digit in the numbered codes.

3) Tens and one digits are separated by a .03-second interval
of non illumination. Example: 3 long flashes (1.2 seconds each),
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followed by 5 short flashes (.02 second each) designate code 35.
4) Code is repeated after a break of 2 seconds, unless

another code is present which will be displayed after the 2-seccnd

break. Once all codes have been displayed, sequence will repeat.

WX //

ead memory
~connector (Black),
/ — <.

[ {/]

{

\ \
Test mode connector
{Green)

\ (Connector color)

50C12288

Fig. 1: Location of Read Memory & Test Mode Connectors
(L;yrtesy of Subaru of America, Inc.

RELATIONSHIP BETWEEN MODES & CONNECTORS TABLE

Read Memory Test Mode
Mode Connector Connector
U-CHECK (1) ...... ..o ..... Disconnected ............. Disconnected
READ MEMORY (1) ........u... Connected  .............. Digconnected
D-CHECK (1) ........c.ov.o.. Disconnected ................ Connected
CLEAR MEMORY (2) ........... Connected ..........c0ve... Connected
(1} - Key on, engine off.
(2) - Key on, engine running.

SPECIFICATION CODES IDENTIFICATION
Specification codes are codes accessed with trouble code(s)
from ECU. These codeg determine transmission and vehicle emissions
application.

SPECIFICATION CODES TABLE (1}

Code Application
(f_: ................... M/T (Non-Turbo), Canada & Fed.
0 M/T (Non-Turbo), Calif.
03 e e A/T (Non-Turbo), Canada & Fed.
04 e e e e e A/T (Non-Turbo), Calif.

0 1 M/T (Turbo), Canada & Fed.
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06 i e e M/T (Turbo), Calif.
1 o A/T (Turbo), Canada & Fed.
08 e e e A/T (Turbo), Calif,
(1) - Specification codes are accessed with trouble

codes through CHECK ENGINE or 02 monitor light.

TROUBLE CODE ID

LEGACY TROUBLE CCODE IDENTIFICATION TABLE

Code Circuit Affected Probable Cause
8 Crank Angle Sensor ............ No Reference Signal
12 e Starter Switch ............... Open/Short Circuit
13 e Cam Angle Sensor ............. No Reference Signal
K Fuel Injector No. 1 ..... Inoperative Fuel Injector
15 ..., Fuel Injector No. 2 ..... Inoperative Fuel Injector
16 ... ... ... Fuel Injector No. 3 ..... Inoperative Fuel Injector
17 o e Fuel Injector No. 4 ..... Inoperative Fuel Injector
MM Coolant Temperature Sensor ........ Open/Short Circuit
P Knock Sensor ................ Open/Short Circuit
23 .. Airflow Meter Circuit ........... Open/Short Circuit
24 ... .. By-Pagg Air Ctrl Valve .. Inoperative Air Ctrl Valve
31 ..., Throttle Position Sensor .......... Open/Short Circuit
32 L. Oxygen (02) Semnsor ......... Abnormal Sensor Signal
33 . Vehicle Speed Sensor ........... No Reference Signal
35 L..... Purge Control Solenoid Valve ........ Open/Short Circuit
41 ....... Air/Fuel Ratio Control Sys ............ Faulty Learning
Control Function
5 Idle Switch .......... Abnormal Reference Signal
44 .... Wastegate Duty Solencid (Turbo) ....... Open/Short Circuit
45 .... Atmospheric Pressure Sensor (1) ............ Faulty Sensor
45 ... .. Pressure Sensor Duty Solencid ......... Valve Inoperative
L Airflow Sensor .................. Use of Improper
Airflow Sensor
51 ....... Neutral Safety Switch (M/T) ........ Open/Short Circuit
= Inhibitor Switch (A/T) ........... Open/Short Circuit
52 . ...... Parking Brake Switch (A/T) ......... Open/Short Circuit
(1) - Non-turbo models.

CLEARING CODES

After malfunction has been corrected, trouble code will clear
(- om memory when CLEAR MEMORY mode is accessed. Unless all items check
vkay in D-CHECK mode, memory will not be cleared. See RELATIONSHIP
BETWEEN MODES & CONNECTORS table.

ECM LOCATION
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Legacy ECM is located behind the left dash panél.
CODE CHART WIRE COLORS

WIRE COLOR ABBREVIATIONS USED IN CODE CHARTS TABLE

Abbreviation Color

BR ittt i e e e e e e e e e e e e Black/Red
1 Black
S Brown
4 Black/White
BY i e e e e e e e e e e e e e Black/Yellow
G i i e e e e e e e et e et e e e e e Green
= Green/Black
. Green/Blue
3 S Green/Red
L e e e e e e e e e Gray
. Green/White
"2 Green/Yellow
*=\ .............................................. Blue
‘&—v ....................................... Light Blue
2o Light Green
T 1 = Light Green/Black
) 2 Blue/Red
7 S Blue/White
P Blue/Yellow
0 Orange
O Pink
R ...ciue.... i et e ettt et e e e e Red
RY i e e e e e e e e e e Red/Yellow
Ve e e e e e e e e e e e e e et e e e e Violet
T it e e e e e et e e e e e e, White
1= White/Black
0 White/Red
Y et e e e e e e e e e White/Yellow
Y e e e e e e e e e e e e e e e e Yellow
4 Yellow/Blue
"4 Yellow/Red
4 Yellow/White

DIAGNOSTIC CODE CHARTS

NOTE : The following diagnostic flow charts and mini-schematics are
( : courtesy of Subaru of America, Inc.

OPERATION OF SELF-DIAGNOSTIC SYSTEM IN "NO TROUBLE" CONDITION

OPERATION OF SELF-DIAGNOSTIC SYSTEM - NO TROUBLE MENU TABLE (1)
[ T I I T 1
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Mode Read Memory Test Mode Engine Check Engine
Connector Connector Condition Light
Key ON ON
U-check X X (Engine OFF)
Engine ON OFF
Key ON Blink
Read 0 X (Engine OFF)
Memory
Engine ON ON
Key ON ON
X o) (Engine OFF)
D-check
Engine ON OFF To Blink
(2)
Key ON ON
Clear 0 0 (Engine OFF)
. Memory
‘ 1 ' Engine ON OFF To Blink
{2)
(1) - 0: Connect X: Disconnect
(2) - When the engine operates at a speed greater than 2,000 rpm
for more than 40 seconds, the check engine light blinks.
However, when all check items check out "OK", even before
the 40 seconds is reached, the check engine light blinks.

OPERATION OF SELF-DIAGNOSTIC SYSTEM - "TROUBLE" MENU

OPERATION OF SELF-DIAGNOSTIC SYSTEM - TROUBLE MENU TABLE (1)
Mode Read Memory Test Mocde Engine Check Engine
Connectox Connector Conditicn Light
U-check X X Key ON ON
Read 0 X Key ON Trouble code
Memory (memory)
D-check | X 0 Engine ON Trouble code|
(r | (2}
' Clear o) 0 Engine ON Trouble code
Memory | (2)
1
(1) - O0: Connect X: Disconnect
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I
| (2) - When the engine operates at a speed greater than 2,000 rpm|
I
I

For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732-7501 Ext. 325
Copyright ® 1997 Mitchell International '

for more than 40 seconds, a trouble code is emitted. ]

READ MEMORY MODE

C

READ MEMORY MODE

Turn ignition wwitch OFF, )

I Connect resd memory connector.

|

(Turn tgnitipn owitch ON [engina aH).)

Chack [f CHECK ENGINE light lights
up,

NO

Inspect contral unit penver supply
any ground line; and CHECK
ENGtME light line.

Trouble coda 1t Indicated,

YES

CHECK ENGINE light biinks.

T

[ Confirm frouble cods. ]

[ Dipconnect read meémory connacior. _]

l Comtuct Dcheck. I

Fig. 2: Flow Chart - Read Memory Mode

D-CHECK MODE

I Disconnect read memory connector,

Solf-disgnosiy tystems are OK,.
Troubla I3 in a system ather than a
self-diagnosis system.
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( Start paging. )

I Warm up engine, ]

1 4
C Turn ignition swentch OFF, )

IT‘.:nnnm 1HST MO AANNECTOS. |

l Turn wrinon switch ON {engine off), I

Inspect contral unit power supDly and
Check it CHECK ENGINE Hight turns NO ground line, and CHECK ENGINE light
an. line,
YES

L
Deprigs sccrierator pagdal completsly.
Than, curn it 10 the half-tivottls
eositign 3nd hokd it thera for twa
secands, Fusleass pedel comoletely.

T

g
(_ Start sngine, )

YES | Check if CHECK ENGINE light

I | indicates trouble cud-l.
i L NO

Drive at soesd greater then 7 mph
for ar lesxy one minum, and thilt up
1o 4th yawed (MT madasl).

. A
Warm up engine above 2,000 rpm.

Check if CHECK ENGINE light YES o Tun gniton mntcn OFF. )
blinks.

} No ‘

NO | Check if CHECK ENGINE light l Disconnect ten mode connecior. J
indicates trouble code,
=4 YES
[ Contirm trouble code. ] Syatem in setf-disgnosis 11 OK.
‘ Troubls i other 1han alf-disgnosis
1yalem,

Make sequantisl checks of troubls
codes,

( g. 3: Flow Chart - D-Check Mode

CLEAR MEMORY MODE
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E: CLEAR MEMORY MODE

( St shgine,

v
v

( Turn igndion switch OFF.

v

l Connect test moda connector.

v

F:onmct read memory connector, I

v

I Warm up engine.

L1 ~ ]

( Turn Igniton swheh ON (sngine off).
v
l CHECK ENGINE light turna ON. _I .

v

Depresy accelersior pedsl completaly and then retum i
to half-throttia position and hold it thers for two seconds
Roleass accelerator pedal completely.

!
( o )

v

Drive ut speed greater than 11 larwh {7 mph) for at laast
ane minute, end shift up 1o 4th apsed {MT modasl).

v

T

| Warm up engine above 2,000 rpm. ]
| Check If GHECX ENGINE lighe blinks. No '| Check if CHECK ENGINE light indicates trouble code, }_ﬂ
+ Yes + Yas
( Turn ignition switch OFF. ) | Confirm troubls cods. I
v v
Disconmact test mods connector and read memory con- I Make saquential checks of trouble codes. J
nector. l
I End | luur sequantial chacks, go to D-chack mods again. l
92026990

Fig. 4: Flow Chart - Clear Memory Mode

CODE 11, CRANK ANGLE SENSOR
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ECU
—1y [BA A ], A Crank angle sensor
{Nan-TUABQ) I 2 W( ] ( ) 5
o T,
3 3
£ 3!
EEE] Crankshalt procket

[v=]
(5]~ ]
=}
Eﬂl
57
[=[=]
[=]~]
2]=]

Fig. 5: Schematic - Code 11, Crank Angle Sensor (Non-Turbo)

ECU
[ ] ... Crank sngla sensor

- N —
[TURBO] ! _SET Ilsj

. £1°%
“EE - EEE Crankshaft sprocket
21ala fofnsfs2

TROUBLE SYMPTCOM.

Fig. 6: Schematic - Code 11, Crank Angle Sensor (Turbo)

Nol OK
[ 1.] Cheok crank anpgle sensor, J_—.____p I Replace crank angls sensar.

' 3o

Nat OK
| Repalr harness/connector.

‘ 2.| Check harnoss connector balwean ECU and
crenk angle sefsof.

#OK

Repait ECU terminal poor contact. iReplace EGU)

r \

Fig. 7: ©Flow Chart - Code 11, Crank Angle Sensor

CODE 12, STARTER SWITCH
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Inhibitor switch

L
[ =3
k-

1oj11 12

} Starter maotor

Fig. 8: Schematic - Code 12, Starter Switch

c.

COMNTENT QF DIAGNOSIS: THQUBLE SYmPTOM:
Abnormal signal smined from ignnion staner Failure of angine 1o start
switch
- 1 Ny QK - ]
1.| Check operation of starter moter. Repalr startar motor circuil or replace starter
I maier, I
oK
! 2.| Check vollage between ECL and body. | oK Repair ECU 1armunal paor contact. [Feplace
! | ECU
Neot CK
Not K - |
3.| Check harness connsctor bed " ECU Repair harness/connacior, J.
and staner motor,
oK

Repair ECU terminal paor comnact. (Re-
place ECLL)

Fig. 9: Flow Chart - Code 12, Starter Switch

CODE 13, CAM ANGLE SENSOR

-
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ECU — c |
m engle jRnsor
4 w(\) { ) 1
[Non-TURED)} Ink B Vi vk )
= | Camshalt sprockel
B5A
gaponn EE['EI
17 a1 n]uufuslsa]

Fig. 10: Schematic - Code 13, CAM Angle Sensor (Non-Turbo)

ECU
“'_1 Cam anple sentor
b ]

ITURBD] Ing 2 8 7 ¥ 2
58 Il

! ! T 3 3
- L_ Camihaft sprocket

Fig. 11: Schematic - Code 13, CAM Angle Sensor (Turbo)

TROUBLE SYMPTOM:
« Engire a1all

CONTENT OF DIAGNOSIS:
» Fallure of angine 1o slart

No signal emered from cam angla aeraor, but signal
{corraspanding to at least iwo rotations of cam| entered

from crank angle sansor

No1 OK
[ 1.] Check cam angla sensor. | Replace cam angle sensor.
¥ OK
2.} Check harness connecior hetween ECU and Not OK X
cam angie ganser, [Henav harness/connacior,

fo

Repoit ECU tgrmingl poer conwct, {Replace ECLL) I

Fig. 12: Flow Chart - Code 13, CAM Angle Sensor

CODES 14, 15, 16 & 17, FUEL INJECTORS
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CODES 14, 15, 16 & 17, FUEL INJECTORS

| #1 #2 #3 H4
y[2afl«feTe] 7o (offt1pzfra
1411s||tg[17|18]18]|20]21|22122 242526] -% EE . % —é m
(ES)
ecy €9 | 71€D ) [PlEnl |71@®
Br B v| |e v] [wR viLe
13 L l Brﬁﬂr
12 1
C| ‘_L[ Lof ;4 [La
i v L o [vn
—¢ 28 Ik L, LB
25 | BY v| ¢ |
] g4 LBY vl g L
| l___
@ 1 4 v
{ ——0 \_O—a o
fL ® e I

CONTENT OF DIAGNOSIS:
Fuel injecior inoperative

Schematic - Codes 14, 15, 16 & 17,

Fuel Injectors

TROLJELE SYMPTOM:
= Englne siall

* Erroneows idiing

« Rough driving

oK
’ 1.’ Check each tual injector far operation, —_— LChecitfual prassure,
¥ Mot OK
f i Not OK
2. | Chaeck voliage at fusi injector's power 1arminal o > l Repai h PP
1 QK
No1 OK

F. | Check fual injaciara. |

+OK.

| a, | Check voltage at mach £CU termina, ]

¥ oK

5. Check harness connector batywesn ECU and

hody.
T

Lﬂepair ECU warminal poor comact. {Replaca ECUS I

Not OK

No1 OK

Flow Chart - Codes 14, 15, 16 & 17,

CODE 21, COOLANT (WATER) TEMPERATURE SENSOR

(

Lneplm tusl Injecior.

LReDair hamess/Gonnector,

’ Repair hamesy/connactar.

_._.I_.—J_I__

Fuel Injectors
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ECU

Yeo Warer temperalury 1enior
E 7 8Y 8Y 2 IBV BY ;

.F v
— 2 2B RG| , |GB ca |,

1

=+ QD)

@

&
CT2

2[3[a[5(6]7[E[9]10p
12114 1sis 7] 1shisaoj21fz2

Fig. 15: Schematic - Code 21, Coolant (Water) Temperature Sensor

CONTENT OF DLAGNOSIS: TROUBLE SYMFTOM:
Abnormal signal emittad from watsr lemperature ® Hard to start
sansor * Erroneous idiing
# Pagr driving performancs
| 3. . Civock volioge betwaen ECU and body. | Na1 0K [ Repair ECU terminal poor cantact. {Replace |
] g ECU i
oK
N 13 :
[ <. I Chack waler leMpaeraiurs $ansos. i or o JTeq:lwe walar lamparaire séraor. J
| i .__r |
[ox
3.| Check harmess conteGlor b ECU Nat oK 4JI Repair harness/connacior . J
and walsr tamperahurg sangos.

Tor

Repar ECU terminal poos conact |Replace
ECLL)

Fig. 16: Flow Chart - Code 21, Coolant (Water) Temperature Sensor

CODE 22, KNOCK SENSOR
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ECL
w fS A A
SB {}
= g
Knock mnsar

-

15

Fig. 17: Schematic - Code 22, Knock Sensor
K SENSOR -
CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
Abnormal vohage produced in knock sensor, Poor driving performance
E ’ l 1, l Ghesk valtage betwseh ECU and bonv._g oK Hg;:ir ECU terminal poor contact. (Aeplace
ECU.)
Not OK
[z. [ Cheek knock sonaor, Il Not OK —JI Rapince knack sansor.
oK
3.| Check hamess connector between ECUI Not OK — Aspair harness/connacion .
and knock senaor, L
QK
Repair ECU lerminal poor contact. (Replacs
Ecul
Fig. 18: Flow Chart - Code 22, Knock Sensor

CODE 23, AIRFLOW METER CIRCUIT
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CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
Abnormal voltage input entered from air flow sensor ® Erronsous idling
® Engine stall

& Poor driving parformance

oK
Repair ECU terminal poor contact.
1. | Check vottage betwesn ECU and body. g (e ECU) .
T or
2. | Check harness connectors betwasn ECU and air Not OK
flow sensor, and batwesn air flow ssnsor snd > Repair harness/conneactor.
ground.
¥ OK
Replace air flow sensor.
ECU Air flow sansar
5, b8 |- 5
\ - Ya 48 R /\L If\\\ 1
( E ag 2 7 { T 4
Yy val
e mmmm-mecatsmme-memmsEetve s e ———————— aR
RG
(R 3
e ——a
Turso: €2 [5 86 |

b: (B58

2]afals]|e[218]alto]iy
12 1;“14 1s|we 17{18[19|20(|21)22

-

1]12|3|4|5]6 .
7Ts [s [o[ri[r2 92E26991
Fig. 19: Schematic - Code 23, Airflow Sensor Circuit

CONTENT OF DIAGNOSIS; TROUBLE SYMPTOM:
Abnormal volage Imout antered kom Al flaw sensor : Err:';kr:o::'ldlw

@ Poor driving performanca

[[1-] ‘ooeck votage basmosn £ and oar. _{ x . Repal ECU armiet poor corect.
+ Mot DK
x ﬂﬁwhmf::dm:r:cxwﬂgu‘rc::: _-___’Nul oK Aepak harhaaslzonnecio,
amd
( + oK
| Fepleos ait fow sensos. J

Fig. 20: Flow Chart - Code 23, Airflow Sensor Circuit
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CODE 24, BY-PASS AIR CONTROL VALVE

ECU

EEE By-pess air control
solenoid valve

B CLOSE Bl 5
1 12
w OPEN YR
2 b | W 2
1
D[
YR Ignition relay
€D Y
0 o—nL_ o [
112113 4(5|6]7 w12 —
@ e

Q2F26092 14l15]16|17(1B]19]|20

23jjae]2s

Fig. 21: Schematic - Code 24, By-Pass Air Control Valve

CONTENT OF DIAGNOSIS:
Solenoid valve inoperative

i+

TROUBLE SYMPTOM:
® Erroneocus idling

® Engine stall

@ Engine breathing

Repair harness connector/fusible link between by-
pass air comral solenoid vaive and battery.

Replace solencid valve.

comrot valve.

Nat OK
1. | Check power voliage at by-pess air control sole-
naid valve.
* oK Not OK
2. | Check by-pass air control solenaid valve.
+ oK oK
2. | Check voltage between ECU and body.
¥ NotOK
Nat OK
4. | Check harness connector betwean ECU and air

Repair ECU terminal poor comact. {Replace ECU.)

¥ OK

Repair ECU tarminal poor comsct. (Replace ECU)

Repair harness/connector.

92G26993

Fig. 22: Flow Chart - Code 24, By-Pass Air Control Valve

CODE 31, THROTTLE POSITION SENSOR
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Throtile sensor

ECU
b7 za  a—
[ PR ) L ,,\ P pPe—— s
A AN A Signal A I I
ol ] 5 Sromg : |
3 1
B

-
)
]
al
'S
m
«@
~
3
L -]

1011
1,849

1 1]2]34]s]6]7]8 .
78 91on12 9101112131-15F&

%]
“»
-
wm
[

Fig. 23: Schematic - Code 31, Throttle Position Sensor

T

COMTENT OF DHAGNGSIS:
Abnormal vohaga input entared from throfile sansor.

TROUBLE SYMPTOM:

= Erronecus idling

* Englng stall

w Poor deiving parformance

Hepar ECU termins! peor ¢omast and harnass.
{Replace ECLL)

feplace throtile sensor.

0K
l 1.J Check voage beiween ECU and body. | ———p
* Not 0K
Mot DK
l 2. I Chack thratite sensor. ‘ >
¥ OK
Mol 0K

3.1 Check harmess connecior betwaen ECU
and throttle sensor,

+OK

Lﬂapnlr ECU terminal poor conlact. {Replacs ECUL) J '

[ Repair harneasf/connecior.

Fig. 24: Flow Chart - Code 31, Throttle Position Sensor

CODE 32, OXYGEN (02) SENSOR

(-a
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—
FIL
NE
ECU 0, wensor
v ] ag |¥ G e -
arl8B Y e ]
[ dew AT only
did 2 l e t Hwater ground
YA
2 Hantar powsr
aw
142 @ Ignition relay
LY YR o o o———r o] o
a: €D - %ﬂ. ] — ® o *
— @29
1|2R3|als|6]|7]|8]e 0111213
14 (15116 (17|18]19|20|21|22(23||24(25! 25@
|
11213|4|5]|6]| 718|939 ]oj
b 12[vaha |15 1s]17 | 18{18]20) 72
Fig. 25: Schematic - Code 32, Oxygen (02) Sensor
K
m Chack vohaga between ECU snd body. J ° > l Rapair ECU terminal poar contact. (Replace ECU.] ]
+ Nat OK
Not OK
I 2.—[ Chack O; sensor. I > l Replaca Oy sensor. ]
T
3.| Check harnees connector berwean ECU Nat 0K o |Repnir|-n conrector I
and O; sensor. > )
* oK
Rapair ECU terminal poor ¢ontact, {(Replaca ECU.} l
Fig. 26: Flow Chart - Code 32, Oxygen (02) Sensor

CODE 33, VEHICLE SPEED SENSOR NO. 2

(
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tCcu Combination meter
AN GB GBlpn
Vee " Vehicle speed
sensor 2
8
|:— b7 F=———
{Reed switch}
e
213415186 i
7|8 |8 }10[11}12 : —
a: @ [1[2]3 4]sTe]7]8]9iof11[r2]

92H26994

o [EBIE el e ol

Schematic - Code 33, Vehicle Speed Sensor No. 2

CONTENT OF DIAGNOSIS:

Abnormal voltage input entered from vehicle speed sen-
sor 2

TAOUBLE SYMPTOM:

* Erronecus idling

® Engine stall

® Poor driving parformance

1. | Check vohtage betwesan ECU and body.

¥ Not oK

2. | Check harnass connector betwean ECU and vahi-

cla speed sensor 2.

*OK

oK
> Rapair ECU terminal poor coract. {Replace ECU.)
Not OK
P Rapair harness/connector.
Mot OK

3. | Check vehicls spesad sensor 2.

+OK

Repair ECU tarminal poor contact. [Replace ECU.)

Replace combination metsr,

92126995

Flow Chart - Code 33, Vehicle Speed Sensor No. 2

CODE 35, CANISTER PURGE CONTROL (CPC) SOLENOID VALVE
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[Tz @D

ECU @ Canicter purge 30langid valve
7
1

E- WL WL 2
_f =

1

—
12 a]a]s]s]7]a{altef11)12]13
14]15 16|17 [18f1a [20]21{22| 23]}24)25| 26

Igtution relay ’
‘ PN -
.
- P

u

Fig. 29: Schematic - Code 35, Canister Purge Control (CPC) Solenoid

| OK
e l 1. I Check voltage belween ECU and body. I » rﬁapai' ECU terminal paor conacl., {Replace ECU.) ‘
+ Not OK
HNot OK o
I 2.| Chack canisier purge solenald. J » ‘ Replace cantster purge sclenoid, ]

+0K

3.| Check harness connector between ECU and Noi 0K N -
canistar purge galanoid. p- | Pepair harnassiconnector. J

+0K

Aepair ECU terminsl poor conlact,
(Replace ECLL)

Fig. 30: Flow Chart - Code 35, Canister Purge Control (CPC) Solenocid

CODE 41, AIR/FUEL RATIO CONTROL SYSTEM
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CONTENT OF DIAGNOSIS:
Faulty Isarning conirol systam

1.  Check aperation of injectors.

Not OK

TROUBLE SYMPTOM:
® Erronecus idling
® Engine stail

OK

2. Check air fiow sensor,

Not OK

Check harness. Replace injaciars.

oK

3, Check wals? urmparature Sansor.

Nat OK

Check harness. Raplace air flow sensor.

oK

4,: Check Whromle sansar.

Not OK

Raplace waler temparalure 5ensor.

0K

5. Chack O, 3eror,

Not OK

Replace thrattie seraor.

0K

8. Check fuel pressure.

Not OK

Aeplace O, sansor.

(] 4

7.  Chack injectars.

Not QK

Replace pressure ragulator and/or fuel
pumg.

OK

Rspair ECU 1arminal poor contact.
{Replace £CU.}

CODE 42, IDLE SWITCH

Replace inpacior.

Flow Chart - Code 41, Air/Fuel Ratio Control System
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CONTENT OF DIAGNOSIS:

TROUBLE SYMPTOM:
Abnormal voltage input entered from Idle switch & Erroneous idling
#» Engine stsll
® Poor driving performance
oK
1. | Chack voltags batwaen ECU and body. — Repair ECU terminal poor comact. {Replace ECLL)
¥ NotoK Not 0K
2. | Check idle switch, Adjust idle switch. [Replace idle switch.)
+ oK
Not OK
3 Ch:ccl;"hamass connector betwaen ECU and |d|a Repair harness/connector.
sw

T

Repair ECU terminal poor comtact.
{Replace ECU.}

ECU Throtile sentor
\ [ A -
C A —

b1

=
r_4
H3
!
i
L~
.—-—'--—--.>

B8r

m— Yol |

TT2]3[4]
_
112|lal4|5]16|7]8
1213141515 1718 9101112

92J26996
Fig. 32: Schematic - Code 42, Idle Switch

-
~
[~ ]
-
L]
]

w
=
[=]
-
-

TROUBLE SYM_P'I'OM:
CONTENT OF DIAGNOSIS: e N : E::kr:c::lldhnq
wd fr wadie
Abnaema) voltags Input &mar om * Poor driving performence

I 1. I Check vanage batween ECU and body.

|__..—+ [ Repair ECU terminal poes eoniacl. {Replace ECUY) ‘
¥ Mot oK
| 2. | Chack idie switzh. — N . [Adhm icle awlich, {Repiece il twhch.) ]
¥ ok
3.| Check Rernass sonnactor between ECU and Not GOK rﬁsmir r W J
felte gwitzh, 1 hadale
v ox
’ Rapair ECU wtminal poor conlact,
[Raplace ECU.)
il
‘ ‘

Fig. 33: Flow Chart - Code 42, Idle Switch

CODE 44, WASTEGATE CONTROL DUTY SOLENOID VALVE (TURBO)
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NE

Outy 30lendig valve
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12113
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22|232 425126
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Schematic - Code 44, Wastegate Control Duty Sol. Valve

CONTENT OF DIAGNOSIS:
Dulty sokenokd valvs inoparatica.

l 1. I Check voltaga betwesn

TROUBLE SYMPTOM:
Poor driving performance

T

oK
ECU and body. |

+ Mot

Lﬁnpa'r EC\J tarminal poor contact. {Replace ECU.) |

ox

| 2. [ Check duty ackenoid velve.

duly solenaid valve.

aK

3, ’ Check harmess connecior berween ECU and
- duty solanold vaiva.

{
¥ oK

Rapair ECU terminal poor conlect.
[Aepisce ECLL)

Not 0K

Llr,'

|

‘ fAapair harnassfconnaclar,
L

ll

Flow Chart - Code 44, Wastegate Control Duty Sol. Valve

CODE 45, PRESSURE SENS DUTY SOLENOID (TURBO - WASTEGATE CTRL)

Fig.

36: Schematic - Code 45,

Prauure wnser

. A
— 3
Ve —+ 23 ! H—=,
- ] o
J; ol To intahr manifokd
- Prasqure sachange
unensid valvi hew

prasure

@D

B @ [ m L) o—h‘

@ =t
BEI000UGOTH [a[ala s]aTiTals fofios st [ ]3]
EEEDEEDEEEE DEOEHDGERES T T, EIIE

¢ o

Pressure Sensor Duty Solenoid
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CONTENT OF DIAGNOSIS;

Abnarmal voltags input entered from pressure sensor

Solenoid valve inopelative

TROUBLE SYMPTOM:
Poor driving performarce

Check rubber hose balwaan pressurs santar
and pragsura axchanga solendld vahe, and
betwaan prassure exchange solenold vake
andg inake manifold.

Nat OX

| Repaw rubber hase.

-

iOK

2

Check pressurs sensof,

I Nol QK

¥ oK

Lﬁzplal:a WEBAUrE EENEOT.

]

l l Chetk pressure exchange solonoid valve,

I Nol OK

¥ ok

l Replace pressura exchange snienou valve,

|Tl.]7Check vohage batween ECL} and body.

W Not OK

oK
l_._.._.____h, ‘ Repair ECU 1erminal poor contact. {Replace ECU.) ]

Check harnest cannactar batwaan ECU and
pressure sensor.

Not K

» l Repair harnesa/connector.

¥ ok

4

Check harnass connactor batwean ECU and
pressure exchange scloncid valve.

Heot OX

b

¥ ok

Check harness connector between pressure
axchangas solenaid vatve and bamary.

Not OK

¥ ok

Rapseir ECU tarminal puor contact,
(Replace ECU.}

CODE 45, ATMOSPHERIC PRESSURE SENSOR (NON-TURBO)

Code 45 indicates a faulty atmospheric pressure sensor inside

the ECU. Symptoms include the following:

* Rough or erratic idle.
* Failure of engine to start.

If a code 45 is displayed,

CODE 49 AIRFLOW SENSOR

replace the ECU.

Flow Chart - Code 45, Pressure Sensor Duty Solenoid

Code 49 indicates us of an improper airflow sensor. Symptoms
include the following:

* Rough or erratic idle.
* Failure of engine to start.

If a code 49 is displayed,

nsor and ECU. Replace the airflow sensor or ECU with the proper type
. follows:

* Non-turbo models:
* Turbo models:

check specifications of airflow

Hot film type airflow sensor
Hot wire type airflow sensor (Hitachi).

(JECS) .
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CODE 51, NEUTRAL SAFETY SWITCH {MAN. TRANS.)

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
Abnormai signal entered from neutral switch Erronacus idling
QK
1. | Check voltage between ECU and body. P Rapair ECU terminal poor comact. (Raeptace ECLL)
+ Not OK Not OK
2. | Check neutral switch. g Raplaca neutrel switch.

+OK

Not OK
3. | Check harness connector betwesn ECU and neu- .
tral switch. Repair harnass/connector.

T

Repair ECU terminal. Repair contact. (Replace
ECU.)

92A26997

ECU

10

Neutral swilch

Lo¥ 118 ] I
R Y Y
B BR 2 Lg¥ Lg 1 4

@) & @3 GD)
) — hrut
1(2]|3r4|5 (6 - Turbu:@ (;T:\}
718 | 901112 .
Non-Turbo:@ —r/

Fig. 38: Schematic - Code 51, Neutral Safety Switch (Man. Trans.)

CONTENT OF DIAGNQSIS: TACUBLE SYMPTOM:
Abnormal 3ignal entered from noutral swih Errorsous ldiing

I 1.| Chack voltage berween ECU and body, I—QK—_ Repair ECU tarmins! poor comact. [Raplace
€0

Nel OK
F[ Gheck neuviral switch, } Not 0K -IF Lacw nautral pwneh.,
l oK

3.| Check harness connecier batwesn ECU Hon OK —{ Aepale
and reuiral swivch, .

[ o

|" mepair ECU 1erminat Repair conact, [Ra-
I puce ECUY

c |

Fig. 39: Flow Chart - Code 51, Neutral Safety Switch (Man. Trans.)

CODE 51, INHIBITOR SWITCH (AUTO. TRANS.)
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Inhibatar switch
Y
¥
10 Lov L0 1 o
4 |
! @
e
1]2[31a
DO
— 8 [1o]1]r
2|3|[4]|5]6 AL
718]9[ro|1112
Fig. 40: Schematic - Code 51, Inhibitor Switch (Auto. Trans.)
CONTENT OF DIAGNOSIS: THOUBLE SYMPTOM:
Abnarmal signal ertered from inhibitor switch Erronsous idling
| 1.i Chack volage batween ECU and body. i— oK Repair ECU terminsl poor contact, {Raplace
E . ECU.)
Not OK
| 2.' Check inhibilor gwitch. } Not OK ll Adjus! inhioiter switch Neutral posstian.
I oK
Nt OK J R
3.{ Chetk harness connector between ECU Papsir hamess/connector.
and inhibitor switch, \
| ox
Rapsir ECU myminal poor comact
{Raplace ECLL)

Fig. 41: Flow Chart - Code 51, Inhibitor Switch {(Auto. Trans.)

CODE 852, PARKING BRAKE SWITCH (AUTO. TRANS.)
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= Intubator switch
Y LOr Loe
°? 1,
B
1 a4 0
@15
BI53 2H:I 4
112 :': S| §|718
r|8 8oz a1o)11]12

Fig. 42: Schematic - Code 52, Parking Brake Switch (ARuto. Trans.)

CONTENT OF HAGNQSIS:
Abnormal signai entered from parking switch

TROUBLE SYMPTOM:
® Errormous idling
* Poot warm-up parformance with salace lever

Repair ECU tarmiral poor contact. (Replce
ECV.) )

aK

1 I Chack vahaga batwesn ECU and body, |

| 1

Net OK

‘ 2 | Check inhibitor awitch S Not OK

|
oK
Not QK

3. | Check harness ¢

tor switch and O

and inhibitar swilch. and betwean mhibi-

onmctors batwesn ECU

Aeplacs Inhibitor swich or ad|udt inhibitor
switch Neuiral position.

SE—

ND.

lOK

{Raplace ECUY

Rapaic ECU 1orminal poor contacl,

Fig. 43:

SUMMARY

——{_Hmir harnass conngclar.

Flow Chart - Code 52, Parking Brake Switch (Auto. Trans.)

\ If no hard fault codes (or only pass codesg) are present,
civeability symptoms exist or intermittent codes exist, proceed to
the H - TESTS W/O CODES article in the ENGINE PERFORMANCE Section for
diagnosis by symptom (i.e. ROUGH IDLE, NO START, etc.) or intermittent

diagnostic procedures.
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ARTICLE BEGINNING

1992 ENGINE PERFORMANCE
Trouble Shooting - No Codes

Justy, Legacy, Loyale, 8VX

INTRODUCTION

Before diagnosing symptoms or intermittent faults, perform
steps in F - BASIC TESTING and G - TESTS W/ CODES article in the
ENGINE PERFORMANCE Section. Use this section to diagnose driveability
problems that exist when a hard fault code is not present.

NOTE: Some driveability problems may have been corrected by
manufacturer with a revised computer calibration chip or
computer control unit. Check with manufacturer for latest
chip or computer application.

: Symptom checks are intended to direct the technician to

c:_Hfunctlonlng component (s) so that further diagnosis may be
performed. A "symptom" should lead to further testing of specific
components or systems, or verification of adjustment specifications.

Use intermittent test procedures to locate driveability

problems that DO NOT occur when the vehicle is being tested. These
test procedures should also be used if a soft (intermittent) trouble
code was present, but no problem was found during self-diagnostic
testing.

NOTE: For specific testing procedures, see I - SYS/COMP TESTS
article in the ENGINE PERFORMANCE Section. For verifying
spe01f1catlons C - SPECIFICATIONS or D - ADJUSTMENTS
article in the ENGINE PERFORMANCE Sectiomn.

SYMPTOMS

NOTE: For Justy carbureted, see SYMPTOM DIAGNOSIS (JUSTY
CARBURETED) . For other models, see appropriate SYMPTOM
DIAGNOSIS chart.

SYMPTOM DIAGNOSIS (CARBURETED - JUSTY)

Symptom checks cannot be used properly unless the problem
occurs while the vehicle is being tested. To reduce diagnostic tlme,
( sure steps in F - BASIC TESTING and G - TESTS W/ CODES articles in
e ENGINE PERFORMANCE Section have been performed before diagnosing a
gsymptom. Symptoms available for diagnosis include:

* Doeg not start - cold
* Does not start - warm
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Rough or unstable idle
Idle speed too high
Engine stalls

Improper engine operation/poor fuel mileage
Engine afterburn occurs

Engine backfires

Engine knocks

DOES NOT START - COLD

® % ¥ X Ak

¥ % %

*

Check battery condition.

Ensure sufficient secondary spark is available.

Ensure ignition and valve timing are correct.

Verify choke valve is closed.

Ensure fuel level is at specified mark on carburetor sight
glass.

Ensure fuel system pressure is correct.

Check for contaminated fuel.

Ensure correct vacuum hose routing.

Check slow fuel-cut solenoid valve operation. A click should
be heard from solenoid valve as ignition switch is cycled on
and off.

Check charcoal canister operation by clamping hose(s) shut.
If problem discontinues, check vacuum hose routing.
Ensure exhaust system is not restricted.

DOES NOT START - WARM

* 4 * % ¥

* ¥ & F

* A+

Check battery condition.

Ensure sufficient secondary spark is available.

Ensure ignition and valve timing are correct.

Verify choke valve is open.

Ensure fuel level is at specified mark on carburetor sight
glass.

Ensure fuel system pressure is correct.
Check for contaminated fuel.

Check for clogged fuel return hose.

Check for loose or clogged carburetor jets.
Check for fuel percolation.

Ensure correct vacuum hose routing.

Check float chamber vent solenoid coperation.

Check slow fuel-cut solenoid valve operation. A click should
heard from solenoid valve as ignition switch is cycled on and
off .

Check charcoal canister operation by clamping hose(s) shut.
If problem stops, check vacuum hose routing.
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* Ensure exhaust system is not restricted.
ROUGH OR UNSTABLE IDLE

Ensure there are no vacuum leaks.
Verify vacuum hose routing is correct.
Ensure idle adjustment is correct.
Ensure fast idle adjustment is correct.

* % % *

»

Check vacuum choke break diaphragm.

Check choke valve operatlon

* Engure fuel level is at specified mark on carburetor sight
glass.

E

* Check for fuel percolatioen.
* Check PCV system operation.
* Check EGR operation.

* Verify ignition timing is correct.

* Briefly remove spark plug wires individually to determine if
problem can be isolated.

* Check thermostatic air cleaner operation.

IDLE SPEED TOO HIGH

* Check idle-up actuator vacuum hose routing.
* Check fast idle cam for binding.

* (Check linkage for binding.
* Check choke adjustment and operation.

* (Check throttle cable adjustment.
* Check ignition timing.

ENGINE STALLS

* Verify correct air cleaner intake control door operation.
* Ensure correct choke adjustment and operatiomn.

* Check idle compensator operation.
* Check idle mixture adjustment.

* Ensure there are no vacuum leaks.
* Check PCV gystem operation.
* Check EGR valve operation.

( POOR FUEL MILEAGE

* Ensure there are no vacuum leaks.

* Ensure ignition and valve timing are correct.

* Verify choke valve is open (engine warm).

+ Ensure fuel level is at specified mark on carburetor sight
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glass.

* Verify base timing is correct and timing advance system is
functional.

* Ensure sufficient secondary spark is available.

* Check canister purge contreol valve operation.

* Ensure engine has sufficient compression.

*  Ensure exhaust system is not plugged.

* (Check carburetor mixture control duty cycle using dwell
meter.

* (Check engine for overheating or overcooling.

ENGINE AFTERBURN OCCURS
* Ensure idle adjustment is correct.

Ensure automatic choke operation is correct.
* Check for cleogged carburetor main air bleed.

#*

* Ensure ignition timing is correct.
* Check spark plug cables for poor contact.

€— ENGINE BACKFIRES

* Ensure idle adjustment is correct.
Ensure automatic choke operation is correct.
* Check for clogged carburetor main jet.

E

* Ensure ignition timing is correct.
* (Check carburetor mixture control duty cycle using dwell
meter.

ENGINE KNOCKS
* Check for clogged carburetor main jet.

Ensure operation of ignition control unit is correct.
* Check EGR valve operation.

*

* Ensure ignition timing is correct.
* Check for poor or contaminated fuel.

* Check for carbon in combustion chamber.
* Check engine for overheating.

SYMPTOM DIAGNOSIS (JUSTY PFI)
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CHEGR
TROUBLE Ho. ERGIAY g POSSIBLE CAUSE
1(2|3|a|5({817|B B |10 U D
FUEL INJECTOR
Q00 {0|0 o|0 ON] "1 ® Connector not cannscted
o000 |8 (o] ON | ON @ Poor comact of terminal
o|lojolo|o o) OM|ON| @ Shortcircuit
<2 RE=2 iR ]~ olo ol | ON ¢ Dlsontinuity of wiring harmass
A(Q|O|AQ Q4|0 212 ® Pyrformance charactaristics unususl
AJO|[AlA]O Ola 2] "2 ¢ Clogged filtar
alojo|Cio ola 2| "2 e Clogged nozes
0 OFF| * ® Stuck open
=] o) o] OFF| * & Sight teakaga from st

CRANK ANGLE SENSOR
QN | ON # Connactor dilconnected
Qlo|o( OG0 ol|lo ON| ™ ® Poor comact of tamins!

o ON | ON * Shortcreuh
L ON | ON & Dlcontinuity of wiring harness
POWER TRANSISTOR QOF IGNITIDN COIL
o ’ OFF| * * Connscter not connikted
Q|00 |0|G Q OFF| * 8 Poer contuet of terminal
<] OFF| * & Short ciroult
@ OFF| * & Dhsantinuity of wirlng harness

AIR REQULATOR [1800ct mode! only)
QFF| * ® Connectar nat connpeted

o|Q|C OFF| * ® Bhore elreuit

QFF| * 4 Discontinuity of wiring harnem

KNOCK SENSOR _l-ziwo"umudel on]y]n ’
ON | ON ® Cannector not cannectsd

o|o ON | ON ¢ Shon ¢lraukt

ON [ ON * Disgcominulty of wirlng harnets

OUTY SOLENOID

{|

A OFF| * ® Connegtor digconnected
QFF| * ® Poor contact of terminal
@] OFF| * ® Short circuit
& OFF} * & Dlscontinuity of wiring harnass
Q(O(O]O|0O]|0O OFfi * 8 Disconnactad or crecked hoia
AIR CONTROL VALVE [2700 ce model oaty)
OlA|D DN | ON e Connector not connected
A[O]0 ON | "t | - & Poor contaci of terminal
e} o] ON | ON ® Short clreudn
clalo ON | ON & Discontinuily of wiring harness
o] [+ QFF| * ¢ |AS impropetly adjusted
[« 2= ON] " ® Stuck open
(o} Nl «] OFF] * ® Stuck closed
ENGINE OROUNDING
o] ON # Disconnecting of ¢ngine grounding terminal at intske
menifold
oj|ojo |G oN | "1 » Poor cantact of engine grounding terminal
o] ON ® Discontinuity of wiring harness for engina grounding
1{2|ajai5)|617{B|9®|10J11|U D N

#: CHECK ENGINE light

Fig. 1: Chart 1 of 2 - Symptom Diagnosis (Justy PFI Models)
Courtesy of Subaru of America, Inc.
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*: The CHECK ENGINE light blinks

*1: The CHECK ENGINE light blinks when contset b raumed during inspection {sithough poor comwact is presant in the

0-chnek).

*2: The CHECK ENGINE light lights whan the mixture is lsaner than that specified and doss not light {U-chack} ar blink

{D-chock) when the mixtura is rigkse,

*3: The CHECK ENGINE light lights whar sbnormality s detectsd in e D-check made if the idle switeh pantsmantly remaing

off with tha sceslerator padel rlsated,

?mhnllplhuul; iln ﬂu't::!l refer \:n the TROUBLE
agred OF possibility of the resson for -
lh:trnuhl.: ("'J'arlywuftm" to “Barsky™). ! Engine will No initisl combustion
&' VYay oftan 2 ot start Inivial comburtion aocurs.
© : Somstimes 3 Engine atalls aftar inltial combustion,
4 2:::'; iy in ax 4 | Rough idie and engine sull
low tsmparatures E | Inabliity to drive at constant tpeed
-] Inabillty to aceslorate and decalerats
7 | Engine doss not raturn 1o idh.
-] Afterburming in exhaust system
] Knocking
10 Excussive fusl congumption
1
U Engﬁfﬁ tight U-théck mode & read memory modp
D | oparation D-chick mods
TADUBLE No. EXBINE H‘
1(2[afals]8|7]8]8 [0 TR PaSSIBLE GR.USE
H AIR FLOW METER
w|P i &1A{O ON (DN ® Connector not connected
[ R-AE-AK- o(o]a ON | ™ # Poor eantest of wrminal
T A(O]a ON | ON & Short cireult
o | D 4410 ON | ON # Dircantinuity of wirlng harnsu
ofo|(Oo|0 Al@l|o 2| *2 8 Parformance charsctecitics unugal
COOLANT THERMOSENSOR
wiO|(w o] QJ|C|0O ON | ON ® Connectar not tonnectsd
‘alajejo|o!l 1g|alo Oon] 1| » Poorcomact of rminat
iwloflw o Io ole GN{ON| & Shortelrmuh
%jo|ea. |G j0|0(0 ONJjON! ® Dicontinuity of wiring harnass
r(O|%x: Q 190l ‘2| "2 ® Partormancy charscterintics unusual
: _ir ! IDLE SWITCH OF THROTTLE SENSOR
iole D OFF | ON ¢ Connector not connacted
| © of ON|[ ™ ® Foor contact of Wrminal
oA ol OGN | ON 8 Short elrouit
o OFF | ON & Discantinuity of wiring harnsss
i o] l OFF| "3 ® |mproper adjustmant
I : . THROTTLE SENSOR
! Lo i TON 1 ON » Connector not conneeted
oD e ON | ™1 * Poor contact of terminal
A & - "ON | ON ® Shon circuit
= (= -ON : ON & Discontinuily of wiring harness
Q|0}AI01IE VSie OFF| * & Perlormance characieristics unusual
i b [ PAESSURE REGULATOR
ociolp|elo: _a V2 I "2 ® Sqnsing hose not connected
a o Oy fa] OFF| * & Fuel presswea too high
QIO C|:D|e & P2 2 * Fual prassurs 100 low

2: Chart 2 of 2 -

Symptom Diagnosis
Inc.

(JTusty PFI Models)
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SYMPTOM DIAGNOSIS (LOYALE)

% Tha CHECK ENGINE Jight blinks,
*1: Tha CHECK ENGINE light blinks when contact It resumsd during inspection {althouph paor contsct iz present in the
D-check). '

#2: Tha CHECK ENGINE light lights when abnormality is detacted In the D-check mods if the idle switch persistontly remaim
off with the accelerator pada) relezsed,
*3: The CHECK ENCINE light lights when the sperifisd psrformance characteristics are unusual with the throttle valve in the

slightly-opened position,
Symbols shown in the tubta refer to the TROUBLE
degree of poasibility of the reason fer — .
ﬂ:: '.l'DIlhl: ["Vlwwohnn" to “Rarely”). ! Engine will No |.nma| GMb_ufmn
© : Very often 2 not start. Initial combustion occur.
ReH i.;m:timu 3 Engine stalls after initial combustion.
At Rare - "
T DCI:I.IIV." only in extremely 4 HWT idle and engine stell.
low temperatures 5 Inability to drive at constent speed
6 Inability to accelerste and decelerate
? Engine does not return to idke.
a Afterburning in exhaust system
9 Knocking
10 Excessive fuel consumption
. i} Inability 1o “'kick-down” and upshift
C u EH{EE?I!?E light U-check mode & read memory mode
D | oparation D-chack mods
TH
TROUBLE No. ENEINE iy POSSIBLE CAUSE
112|134 |6(7 |88 [10}13] U D
AIR FLOW METER
| S AlATO ON | ON & Connector not connectad
AlOID| S @l|o|a oN | "1 & Poaor contact of tarminal
w9 A0 A ON [ ON & Short circult
w8 H|DH|OC ON | ON @ Discontinuity of wiring harness
QOO0 A0 OFF| * ® Parformance cheracteristics unusual
COOLANT THERMOSENSOR
w|Qfd Q 0|C|0 ON | DN & Connector nat connected
Alal©@|0|0|A|® ., D|O ON | *1 ® Poor contact of terminal
w|oln o cl|o|o ON |ON | & Shoricireuh
O E O Q|0 ON | ON # Discontinulty of wiring harness
r|lo(ojalO|C|Q @S OFF| * @ Parformance characteristics unusual
IDLE SWIiTCH OF THROTTLE SENSOR
DO OO onN | oN % Connector not connacted
@lo S| B oN | " # Poor tontact of terminal
G 6)a @ ON | ON ® Short circuit
9, AD|C CON|ON 4 Discontinuity of wiring harness
] Q|6 QFF| "2 @ Improper adjustment
1{2]zlals|s|7[alafo|nn|ulo

Fig. 3: Chart 1 of 2 - Symptom Diagnosis (Loyale)
Courtesy of Subaru of America, Inc.
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CHECK
TROUBLE Ko. ENGINE o POSSIBLE CAUSE
112|344 |5{6|7]8]|8 [1w0]11| U o)
THROTTLE SENSOR
oo o C|lON| "1 ® Poor contact of terminal
fu (o) o o] ©|ON|[ON * Short cireuit
4 Q o ©[ON|ON ¢ Discontinuity of wirlng harnees
olojajolo o © |OFF| *a ® Performance charactsristics unususl
PRESSURE REGULATOR
A QFF) * #® Sensing hose cracked or disconnected
A O o] o] OFF[ * # Fuel pressure too high
O|CIO @0 |0 © OFF| - ® Fusl pressure too low
FUEL INJECTOR
0 ON | ON & Connector not connected
ClO|@ |G| Q ON|[ " + Poor contact of terminal
O ON | ON ¢ Shortcircuit
Q ON | ON & Discontinuity of wiring harnem
Q|10 |19 (1© & © OFF| * ® Performance characteristics unusual
O|lOo|C|[OfO OFF| * ® Ciogged filter
N Ola OFE| * ® Stuck open
& ] a] o] OFF| *. ® Slight leakage from seat
AIR CONTROL VALVE
ClA|@ OM | ON ® Connector not connectad
AlOQOI|@© oN | ™" ® Poor contact of terminal
o] o] ON | ON #® Short cireuit
Ola|© ON | ON ® Discontinuity of wiring harness
e (i3 QFF| * ® |AS improperly adjusted
(] QFF| * ® Stuck open
ClO[D OFF| * ® Stuck closed
CRANK ANGLE SENSOR
ON | ON & Connector not connected
olo|o | 9| |0 ON| "1 ® Poor contact of terminal
(2] ON | ON * Short circult
o] ON | ON & Discontinuity of wiring harness
POWER TRANSISTOR OF IGNITION CQIL
a OFF| * & Connector not cannscted
O|C|EID|D oA OFF| * ® Poor contact of terminal
Le] OFF| * * Short clreuis
Q QFF| * ® Discontinuity of wirlng harness
1i2|ala|s|e|7|a]o]w[nluv]loD T

Fig. 4: Chart 2 of 2 - Symptom Diagnosis (Loyale)
Courtesy of Subaru of America, Inc.



H - TESTS W/0 CODES
Article Text (p. 9)
1992 Subaru Legacy

( ; For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732-7501 Ext. 325
Copyright © 1997 Mitchell International
Monday, February 22, 1999 02:04PM

SYMPTOM DIAGNQCSIS (LEGACY)

By-
Yante-
Warer
) Pros- Ignter . pass Qats
-| ECW Air tomn- Fusi Igni- Cam | Crank air
puratoch | oomn | tow | por | i, [Tecme| Fun | s | T flpowmr | spu | ponar | dgh | S | e 2, |1
wupply | cangor [ ture lator |wctar sirton coil sermor | sensor | sole- noid
ssnaoi ok vaive
valve
Initlal combis-
tion does not
E occur. 1 19 " 8 8 7 2 3 4 8 °
L]
8 | nitist combus-
"E tion occuwrs, 1 10 2 3 4 s L] 7 ] 9 1
-
'f Engine sislls
aftat initisl
=3 coml " 1 2 7 ] L] 5 L] " 12 13 9 10 k|
L
g Rough idling 1 3 12 [} 7 4 13 L] Q 10 1" 13 14 2 16 18
Hard to drive =t
'% ;- 1 4 L} ] 7 3 2 L 12 13 “ 10 " B 15
@ | Poot sccalerationy
deceleration 1 2 ) 7 ] 3 4 [} 13 14 16 ] 11 12 "0 10 2
Poot return to Kle 3 2 1
Bacidire 3 4 5 [ 7 2 1
Knocking 1 2 4 5 ] [] 7
Exceasive fuel con- ] . 1 P!
sumption
Shocks whils dibv- 1 a 7 A 5 . 2 3
Ing
5 Poor sngine rav-
b ving 2 3 4 5 1
|n|:||._ldu
emgine Check Check
Ramarks w?é:'_u hozan. hoses.
cifeuit.
92H26978
Fig. 5: Symptom Diagnosis (Legacy)
Courtesy of Subaru of America, Inc.
SYMPTOM DIAGNOSIS (8VX)
Hnteanek | oy il Kook | conk | crem wncucrion [BTOME S | ey
- T Fai | [l o Cam o,
bl Rrveall Reioad sy ey iy Pl Bl e st vl BN H Y el Rl Do el o
3 Iaginel comm:
-4 10oA 04 Ay ] n 12 a3 a8 T a a a n ] 10
2 { ocur
:
E ::‘I:':":"‘" 1 " H 3 . [ ] 7 1 » n 12 13
E Engina vy
H alme inlile 1 ks a L] & -] 7 [} 12 16 0 n 12 Bl a
L camiaiiken. N
Rough Jafag 1 1 " [[-] 7 ] 9 4 ) [ L 12 " 1B q
::':"‘I':: 1 . s ' ] z £ 12 ] 4 w w n b
Poot "‘:L"_““f 1 H [ H 3 4 B 13 " i [ 10 n 12 ® ]
Poor ~evurn ta idl a 2 1
Backlire 4 13 13 I .‘ . H 2
LC LT 1 ? 4 L T - --ﬁ-_ ’ n . r
:I.:mﬁr.. - N « . R { L
Shacks nhite dehing 1 [} 8 5 3 [ 2 3 4 ’
Foar oy rivessy 1 3 4 1
Indude Chatkc
: LT h
T s ol i
- clrewin, - pan

5 .
Fig. 6: S}%{E’%om Diagnosis (SVX)
Courtesy of Subaru of America, Inc.
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INTERMITTENTS
INTERMITTENT PROBLEM DIAGNOSIS

Intermittent fault testing requires duplicating circuit or
component failure to identify problem. These procedures may lead to
the computer setting a fault code, which may help in dlagn051s

If problem vehicle deces not produce fault codes, monitor
voltage or resistance values using a DVOM while attempting to
reproduce the conditions causing intermittent fault. A status change
on DVOM indicates a fault has been located.

Use a DVOM to plnp01nt faults. When monitoring voltage,
ensure ignition switch is in ON position or engine is running. Ensure

ignition switch is in OFF position or negative battery cable is
disconnected when monitoring c¢ircuit resistance. Status changes on
DVOM during test procedures indicate area of fault.

TEST PROCEDURES

Intermittent Simulation
To reproduce the conditions creating an intermittent fault,
::7e the following methods:
* Lightly vibrate component.
* Heat component.
* Wiggle or bend wiring harness.

* Spray component with water.
* Remove/apply vacuum source.

Monitor circuit/component voltage or resistance while
simulating intermittent. If engine is running, monitor for self-
diagnostic codes. Use tést results to identify a faulty component or
circuit.

END OF ARTICLE
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ARTICLE BEGINNING

1992 WIRING DIAGRAMS
Subaru

Legacy

COMPONENT LOCATION MENU

COMPONENT LOCATION MENU

Component Figure No. (Location)
A/C-HEATER SYSTEM .. ...ttt ieieennnns 10 (B, E 36, 39)
A/T CONTROL SYSTEM . ittt ittt et r it e e 7 (A, E 24, 27)
AIR BAG CONTROL SYSTEM . ...t iiiinitsininanannn 10 (A, B 38, 39)
ALTERNATOR . .. ittt et it i it et ittt it ae st et nannsenenanasas 1 (D 3)
ANTI-LOCK BRAKE SYSTEM .......... e e e e 8 (C, E 28, 31)
AUTOMATIC SHOULDER BELT CONTROL SYSTEM ....... 13 (A, B 48, 51)
BACKUP LIGHT SWITCH (MANUAL TRANSMISSION) ............ 7 (D 27)
BT TERY Lttt e e e 1 (A 2)
AAKE FLUID LEVEL SENSOR ... i it e e e e 12 (B 47)
CHECK CONNECTOR .. .ot ittt et bttt s n ot s cesnasennan 3 (A-B 11)
CHECK CONNECTOR (TURBO) . it ittt et it ittt e e ieeaeanns 5 (A-B 19)
CIGARETTE LIGHTER ... ..ttt sttt it tansnn st 11 (C 42)
CLUTCH SWITCH ... i ittt ittt et e e e e it s snns 1 (B 3)
COOLANT TEMPERATURE SENSOR ... .. .. ittt tiennnnenns 2 (B &)
COOLANT TEMPERATURE SENSOR (TURBO) .. ... ccuiiunnnnnnn 4 (E 14)
CRUISE CONTROL SYSTEM .......... ... iinunninnn. 8 (A, B 28, 31)
DIMMER/PASSING SWITCH ... .. ...ttt eetanaaaaanys 11 (D 40)
N 0 0 2, 4 (E 7, E 15)
DIRECTIONAL SWITCH ...ttt ittt ittt it s tnensa e 11 (C 40)
DOME LIGHT ..t ii it it ietta e ttaaetae et iiaeaeeen s 12 (C, D 47)
DOOR SWITCHES ... i it ittt i it st e s et ean e 12 (B, C 47)
FRONT WIPER/WASHER SYSTEM ........¢c.ivieernnn- 11 (A, B 40, 42)
FUEL GAUGE UNITS ... ittt ittt in it st tetnemeeeann 14 (E 52, 53)
FUEL INJECTORS ..t ittt ittt ettt et et it e st ean e 3 (D 8)
FUEL PUMP .. itit ittt ittt et e i it it it e e 2 (B 7)
FUEL PUMP (TURBO) .. ittt it it e e e et et et e e it 4 (E 15)
FUEL PUMEP RELAY ... ittt it s s ettt s et i et aanaaaan 2 (E 7)
FUEL PUMP RELAY (TURBO) . ... ..ttt iitnanannnnnnan 4 (B 15)
FUSE/RELAY BOX (F/B) .ttt it inieiieaann 6 (C, E 20, 23)
HAZARD SWITCH ... it it i i i e e e e e e e s et e et e e nnes 11 (B, C 40)
HEIGHT CONTROL SYSTEM ........ciiuiiiuinnnnnnnnnn 9 (A, E 32, 35)
HORN SYSTEM .. it ittt ittt et i ettt e e aas i (C, D 1)
IGNITION COIL Lttt et e e et s ettt s st s aoas e eneann 2 (E 8)

ANITION COIL (TURBO) ..ttt it ittt i eann e 5 (E 16)
LONTTION RELAY L i i it et i e n i st na s s s e ssansenanas 2 (D7)
IGNITION SWITCH .. ittt ittt ettt e e et ia e 6 (A 20)
IGNITION RELAY (TURBO} ...t ittt et e e et annas 4 (D 15)

ILLUMINATION LIGHT CONTROL UNIT ..........¢ccouetenna, 11 (D 43)
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INHIBITOR RELAY & ittt it it ettt et et e e e et e e e e eeeeenn 8 (A 28)
INHIBITOR SWITCH . ittt et it et e e e et et e 7 (C, D 27)
INSTRUMENT PANEL ILLUMINATION LIGHTS ............ 11 (E 40, 43)
INSTRUMENT CLUSTER .t ittt ittt ettt eeieeeeenn 12 (A, E 44, 45)
INTERIOR LIGHTS & it ittt e et e et e e e 12 (D, E 47)
KEY WARNING SWITCH ..ttt i it ittt onee st e eeeeannnn 7 (E 26, 27)
LIGHT SWITCH ittt ittt et ettt et et e e e e e e e e e e 2 (D 4)
MAIN FAN RELAY . ittt ittt e et e et e e e et e e e ee e 6 (D 20)
MAIN FUSE BLOCK (MAIN F/B ...................... 1 (B, C 2, 3)
MULTI PORT FUEL INJECTOR CONTROL UNIT ........o...o... 2 (A, E 4)
MULTI PORT FUEL INJECTOR CONTROL UNIT (TURBO) ..... 4 (A, E 12)
OIL PRESSURE SWITCH .o ittt tm it aet e ettt e e 12 (A 47)
PARKING BRAKE SWITCH ..ttt ittt it s etseeiaaeannn 12 (A, B 47)
PARKING LIGHT SWITCH . ittt ittt it ot e ettt e et e iieaa 11 (E 40)
POWER ANTENNA .t ittt e ettt e et ettt et et et e e e 14 (D 55)
POWER DOOR LOCK SYSTEM . .ttt e it et eeeeenns 13 (B, D 48, 51)
POWER MIRROR SYSTEM ..t ittt et ieteinenennns .... 14 (A 52-54)
POWER WINDOW SYSTEM . ... i ittt ceeeeeeennnns 13 (D, E 48, 51)
REAR DEFOGGER RELBY ..t ittt it te te et seememaaneeaeaan 6 (D 20)
REAR DEFOGGER SWITCH . ..o i i iieeennnn. e 14 {C 52, 53)
REAR WIPER/WASHER SYSTEM . i it v iiiinn s ennenenneens 14 (B 52, 54)
SELECT MONITOR .t vvvvoevmeneacmammanennaneaneens 3 (A 11)

“LECT MONITOR (TURBO) .t ittt ittt ie ettt eeeeen e 5 (A 19)
SHIFT LOCK CONTROL UNIT it ii et te et it et eeeeeanaaenn 7 (E 27)
L2010 2 A 5 - ot 11 (D 43)
STARTER & v v vt ettt et e e e e e e e e e e e e e e e e e e e e 1 (A 3)
STARTER INTERLOCK RELAY . ittt it te ittt e et teieeeteee s 1 (A 3)
STOP LIGHT SWITCH (WITH CRUISE CONTROL)} ... vveienwnnnnn 8 (B 28)
STOP LIGHT SWITCH (WITHOUT CRUISE CONTROL) .......... 14 (D 53)
SUB FUSE LINKS . ittt ittt it it te st et eee e eeaeiaeeennn 1 (D 3)
SUN ROOF SYSTEM .t ittt ittt tee et e s teraaeaaannnn 14 (D 52, 53)
TATIL LIGHT ILLUMINATION RELAY ...t iitiieeiennnnnn 6 (C, D 20)
TEMPERATURE SENSORS .. ittt ittt ittt it e e e e e e i e eaan 12 (A 47)
TRUNK LIGHT SWITCH ...... e e 14 (C 52, 53)
VANITY MIRROR LIGHT . ittt it ittt it et e ieiaeeaeennn 11 (C 43)
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Engine Compartment, Headlights (Grid 1-3)
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Fig. 2: MPFI Control Unit (Non Turbo, Ignition Relay (Grid 4-7)
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Ignition Coil (Non Turbo)

(Grid 8-11)
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MPFI Control Unit (Turbo)
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Fig. 5: Check Connector, Ignition Coil (Turbo) (Grid 16-19)
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ABS Control Unit,

Cruise Control Unit {(Grid 28-31)
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Air Suspension Sensors,

33 |

34

Height Control Unit

(Grid 32-35)
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Fig. 10: A/C Relay Box, Air Bag Control Unit (Grid 36-39)
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Instrument Cluster, Dome Light (Grid 44-47)
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ARTICLE BEGINNING

1991-92 SUBARU
Electrical Component Location

Subaru; Legacy

SAFETY PRECAUTION

WARNING: When working on vehicles equipped with Supplemental
Restraint System (SRS), never apply electrical voltage to
the system. This could cause the SRS (air bag) to be
deployed. For complete Air Bag Safety precautions see AIR
BAGS article in ACCESSORIES/SAFETY EQUIPMENT Section.

BUZZERS, RELAYS & TIMERS

Component Component Location

F\,/C Cut Relay (A/T) On top of evaporator case.

1. A/C Condenser (Sub) Fan Relay

2. A/C Main Fan Relay

3. A/C Condenser (Sub} Fan
Coolani Temperalure Relay

4. AfC Main Relay

5. Headlight Relay (Lefl)

6. Headlight Relay {Right)

Fusible Link

A/C Condenser (Sub) Fan Relay In fuse/relay box, in engine
compartment .

1. A/C Condenser (Sub) Fan Relay

2. A/C Mzain Fan Relay

3. AfC Condenser (Sub) Fan
Coolant Temperzlure Aelay

4. A/C Main Relay

5. Headlight Relay (Lefl})

6. Headlight Refay (Right)

( ' Fusible Link

A/C Condenser (Sub) Fan
Coolant Temperature Relay In fuse/relay box, in engine
compartment.
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A/C High Relay On bottcom of blower motor
case.

1. AJ/C Condenser (Sub) Fan Relay
2. A/C Main Fan Relay
3. A/C Condenser (Sub) Fan
] Coolant Temperalure Relay
4, AJC hdgin Relay
5. Headlight Relay (Lsft)
6. Haadlight Refay (Right)

Fusible Link

A/C Main Relay In fuse/relay box, in engine
compartment .

1. AJ/C Condenser (Sub) Fan Relay

2. AJC Main Fan Relay

3. A/C Condenser (Sub) Fan
Coclant Temperature Relay

4. A/C Main Relay

5. Headlight Relay (Lefl)

6. Haadlight Relfay {Right)

Fusible Link

A/C Main Fan Relay In fuse/relay box, in engine
compartment .

Fuel Pump Relay {(Green)

( ‘ BEHIND LEFT END OF DASHBOARD
| 93C27575
Blower Motor Relay (Neutral) Behind left end of dashboard

{(Neutral connector).
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Clutch Relay (M/T) Behind right kick panel, above
¢ruise control module.

Cruise Control Main Relay Behind right kick panel, above
cruise control module.

Fuel Pump Relay (Green)

P BERIND LEFT END OF DASHBOARD
| 93C27575

Fuel Pump Relay (Green) Behind left end of dashboard

(Green connector).

1. A/C Condenser {Sub) Fan Relay

2. A/C Main Fan Relay

3. A/C Condenser {Sub} Fan
Coolant Temperature Relay

4, A/C Main Relay

5. Headlight Relay (Left)

6. Headlight Refay (Right)

Fusible Link
Headlight Relay (Left & Right) In fuse/relay box, in engine
compartment .
Horn Relay Behind left kick panel (3-wire

connector) .

'
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Fuel Pump Relay (Green)

=
A F— _./
Blower Motor Relay {Neutral)

t7  FRONT #

BEHIND LEFT END OF DASHBOARD

93C27575

Ignition Relay (Brown) Behind left end of dashboard

(Brown connector).
‘t‘ﬁhibitor Relay (A/T) Behind right kick panel, above

cruise control module.

Intermittent Wiper Unit Part of combination switch on
steering column.

gg%ggtrdggay Taillight & (lluminatian Relay

Man Fan Relay

Main Fan Relay Behind left side of dash, at

top of fuse/relay box.

Pneumalic Suspension
Comprgssor Relay

Firowall

Pneumatic Susp.
Compressor Relay In engine compartment, on back

of left strut tower.
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Power Window & Pneumatic Suspension
Sun Roof Relay Control Unit

Power Window VYA
Circuit Breaker

93D27576

TO LEFT OF

G N DRIVER’S SEAT
pwer Window Relay On left side of driver's seat,
in floor.

g:%;;gds;ay Taillight & Mummation Relay

Main Fan Relay

Rear Window Defogger Relay Behind left side of dash, at
top of fuse/relay box.

Rear Wiper Relay (Black) Behind right rear quarter
panel, near wheel well.

Seat Belt Timer Behind dashboard, to right of
center console.

Starter Interlock Relay (M/T) On brake pedal bracket.
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Power Window & Pneumatic Suspension
Sun Roof Relay Control Unit

Power Window NN
Circuit Breaker
93D27576
TO LEFT OF
DRIVER'S SEAT
"n Roof Relay (Red) Under left of driver seat.
 —
g:fé ;;i:rdfg;ay Tailight & lumination Relay
Main Fan Aelay
Taillight & Illumination Relay Behind left side of dashboard,
at top of fuse/relay box.
Turn Signal/Hazard Flasher Unit Behind dashboard, to right of
center console.
Warning Chime Part of instrument cluster
(combination meter).
CIRCUIT PROTECTION DEVICES
mponent Component Location
A/C Main Fuse In fuse/relay box, in engine

compartment.
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Power Window & Pneumatic Suspension
Sun Roof Relay Control Unit

Power Window AAAREERNY
Circuit Breaker
93D27576
TO LEFT OF
DRIVER'S SEAT
"ower Window Circuit Breaker On left side of driver's seat,
( ? in floor.
CONTROL UNITS
Component Component Location
Anti-Lock Brake Control Unit On right side of front

passenger's seat, in floor.

A/T Control Unit Behind dashboard, to left of
steering column.

A/T Shift Lock Control Unit Behind dashboard, to left of
heater core case.

Automatic Seat Belt Control Unit
(Except Canada)
Sedan On left trunk wall,

Station Wagon Behind left rear quarter
panel, under speaker.

( ruise Control Unit Behind right kick panel.

Engine Electronic Control
Unit (ECU) Behind left side of dash.

Illumination Control Unit Behind dashboard, to right of
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Intermittent Wiper Unit

Power Window &
Sun Roof Relay

Power Window
Circuit Breaker

.- 93D27576

TO LEFT OF
DRIVER’S SEAT

Pneumatic Suspension
Control Unit

Shift Lock Control Unit (&/T)

Sun Roof Control Unit

center console.

Part of combination switch on
steering column.

Pneumatic Suspension
Control Unit

On left side of driver's seat,
in floor.

Behind dashboard, to right of
center console.

At front center of roof.

MOTORS

Component

Component Location

Automatic Seat Belt Motor

Cruise Control Pump

(f reumatic Susp. Compressor
Sun Roof Motor

Washer Motor (Front & Rear)

In front door pillar.

On left rear of inner fender
panel, near frame rail.

To left of battery.
At front center of roof.

On bottom of washer resgervoir.
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On left side of firewall.

SENDING UNITS & SENSORS

Component

Component Location

ABS "G" Sensor

A/C-Heater System

Ambient Temperature Sensor
Coolant Temperature Sensor

Intake Air Temp. Sensor

In-Vehicle Temp. Sensor

N
E sunload Sensor

A/T Revolution Sensor
Airflow Meter

Anti-Lock Brake System (ABS)
G-Sensor (M/T)
Speed Sensor

Brake Fluid Level Sensor

Cam Angle Sensor

On frame rail, under cruise
control pump.
On hood lock stay.

On bottom right side of heater
core case.

On evaporator case, above
upper and lower case seam.

Left end of A/C control panel.

On top left end of instrument
panel, in defroster grille.

On right rear side of
transmission.

In air intake tube between air
cleaner and throttle body.

In engine compartment, on
right front wheel apron.

On inboard side of wheel hub.

In brake fluid reservoir.

On back of left camshaft
sprocket cover.



ELECTRICAL COMPONENT LOCATOR
Article Text (p. 11)
1992 Subaru Legacy

( : For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732-7501 Ext. 325
Copyright © 1997 Mitchell International
Saturday, February 20, 1999 04:47PM

By-Pass Air Control
Solenoid Valve

Coolant Temperature

Coolant Gauge Sending Unit

Temperature
Sensor

O3E27577 RIGHT REAR CORNER
& OF ENGINE

Coolant Temp. Gauge
Sending Unit On right rear corner of

engine.

By-Pass Air Control
Solenoid Valve

S ) Coolant Temperature
Coolant Al D Gauge Sending Unil
Temperature ————c—21 -~
Sensor [ 11

O3E27577 RIGHT REAR CORNER
OF ENGINE

(

Coolant Temperature Sensor On right rear corner of
engine.
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ARTICLE BEGINNING
TECHNICAL SERVICE BULLETIN
SPI TROUBLE CODE 13 (CRANK ANGLE SENSOR) FROM ECU

Model (s) : 1988 Subaru STD/GL/DL
1989 Subaru DL/GL/RX
1988-91 Subaru XT/XT-6
1990-95 Subaru Legacy
1991-95 Subaru Loyale
1993-95 Subaru Impreza

Group: Engine
Bulletin No.: SSHU 1194-05
Date: November 1994
SERVICE INFORMATION

If you are diagnosing an SPI vehicle for a driveability complaint
and there is a Code 13 in the ECU memory, do not replace the crank

G"a.\ngle gsensor just yet.

It is normal for Code 13 to be found in the ECU memory if the
vehicle's engine has stalled for any reason.

We suggest that you clear the ECU memory and road test the vehicle.
If Code 13 has come back, and the vehicle did not stall during the
road test, then there may be something wrong and a thorough check of
the crank angle sensor system may be performed at this time.

END OF ARTICLE
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Koo

Sensor

Oil Pressura $wilch

Crank Angle Sensor

Knock Sensor
Pneumatic Susp. Height Sensor

Front
Left

.Right
—
Rear

Left
Right

Throttle Position Sensor

At front center of engine, on
0il pump.

On left rear corner of engine
block..

Left end of firewall.

Right end of firewall.

Behind left rear quarter
panel.

Behind right rear quarter
panel.

On throttle body.

SOLENOIDS & SOLENOID VALVES

Component

Component Location
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By-Pass Air Control
Solenoid Valve

Coolant Temperature

Coolant Gauge Sending Unit

Temperature
Sensor

93E27577 RIGHT REAR CORNER

e OF ENGINE

By-Pass Air Control Sol. Valve Mounted on top of center of
intake manifolgd.

Canister Purge Control (CPC) Sol. On right side of engine.

Key Lock Solenoid On steering column, below

ignition key cylinder.

Pneumatic Suspension

Charge Solenoid Part of pneumatic suspension
compressor.
Discharge Solenoid On pneumatic suspension

compressor unit bracket.

Strut Solenoid
Front Mounted to back of left and
right strut tower.

Rear On left and right rear

( 'j\ift Lock Solenoid At base of shift lever.

SWITCHES
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Component

Component Location

A/C Pressure Switch

A/T FWD Switch

Back-Up Light Switch
Clutch Switch (M/T)
Evaporator Thermoswitch

Inhibitor Switch (A/T)

Key Warning Switch
Neutral Switch

rank

E \ Qil Presaure Smlch Sags?nr

\M&\}H A u\\\ ‘\\

\

01l Pressure Switch

Parking Brake Switch

Pneumatic Susp. Pressure Switch

Stoplight Switch

Throttle Switch

o f(@) i

" i’

On top of receiver-drier.

Between right strut tower and
firewall.

On left side of transmission.
On clutch pedal bracket.
On top of evaporator case.

On right side of transmission,
on shift shaft.

Part of ignition switch.

On left side of transmisgsion.

On right half of cylinder
case, near front of engine.

At base of parking brake
lever.

On pneumatic suspension
compressor unit.

On brake pedal bracket.
Part of throttle sensor.

Part of instrument cluster.

(Tehicle Speed Sensor Reed Switch

MISCELLANEOUS
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Component

Component Location

Blower Motor (Fan) Amplifier
Blower Motor Resistor
Vehicles With Heater Only

Vehicles With A/C
Dropping Resistor (A/T)
Power Transistor (Ignitor)

Stoplight Check Unit

Test Connectors:
Check Connector

Diagnostic Connector

&
Diagnosis Connector (Ground)
Read Memory Connectors
Select Monitor Connector

Test Mode Connectors

On evaporator case.

Under dashboard, on heater
plenum.

On evaporator case.

On right strut tower.

At center of firewall.

In right rear taillight
assembly.

Behind left side of dash, near

heater case (Black).

Behind left side of dash, near
heater case (Black 4-pin).

Behind left side of dash, near
heater case (1l-pin).

Behind knee panel, right of
steering column (Black).

Behind left gide of dash, near
heater case (Yellow).

Behind knee panel, right of
steering column (Green).

END OF ARTICLE
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M - VACUUM DIAGRAMS
Fig. 4: Vacuum Diagram (Legacy 2.2L PFI - Turbo}
Courtesy of Subaru of America, Inc.
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face of throttle chamber. To install, reverse removal procedure.
TURBOCHARGER (LEGACY)

Removal & Installation

Manufacturer does not provide removal and installation
procedure. See Fig. 13. During turbocharger removal and installation,
do not allow dirt and dust to enter inlet and outlet openings of
turbine and blower. If foreign matter is allowed to enter, turbine and

blower blades will be damaged. Turbocharger cannot be disassembled or
adjusted.

Valve

il Inigt Pi
Oittniet Pipe E Wastegate
@  Controller

o

Inlet Duct -

&

Brackel

Fig. 13: Exploded View Of Turbocharger Assembly (Legacy)
Courtesy of Subaru of America, Inc.

TORQUE SPECIFICATIONS

I

+JRQUE SPECIFICATIONS TABLE

Application Ft. Lbs. (N.m)
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Qil Iniet Pipe

Wastegate
Valve
Controller

Turbocharger

& o

Inlet Duct

&

Qil 1 Turbo
Qutlet Cooling

Pipe % | Pipe
5 8

Bracket
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Fuel Rail Bolts (Justy) ...ttt 10-13 (14-17)
OXYJEN SEIISOL & . v ittt s a st tnn vt st an e ee et 17-25 (24-34)
Throttle Body Mounting Bolts

......................................... 17-20 (24-26)
........................................ 13-15 (18-21)

Turbocharger Mounting Bolts (Legacy) ............ 16-17 (22-24)

END OF ARTICLE



EFFECTS OF INCORRECT FUEL USE: NEW PROCEDURE
Article Text

1992 Subaru Legacy

( i For Canadian Tire 777 Niagara Street, Welland Ontario (905) 732-7501 Ext. 325
! Copyright © 1997 Mitchell Intemational
Saturday, February 20, 1999 05:23PM

ARTICLE BEGINNING
TECHNICAL SERVICE BULLETIN

USAGE OF PREMIUM FUEL IN TURBCCHARGED MODELS

Model (s) : 1992-0On Subaru SVX (Turbo Only)
1990-0On Subaru Legacy (Turbo Only)

Group: Fuel System

Bulletin No.: 01-137-93

Date: October 13, 1993

SERVICE INFORMATION

The SVX and Legacy turbocharged vehicles reguire the use of unleaded
premium fuel with a rating of 91 AKI (Anti-Knock-Index) or higher.

Unleaded regular fuel with a rating of at least 87 AKI may be used
_temporarily when premium fuel is not available. However, when a
regular fuel is used, the ECU will learn to run on regular fuel even

hen a small amount is used. This may cause engine knocking, poor
éiveability and poor fuel economy compared with premium fuel.

Even after refilling the vehicle with premium fuel, the ECU may NOT
relearn quickly on how to run on premium fuel. This process will
depend on the driving pattern of the user and the length of time the
vehicle is driven. The best way to ensure the ECU will fully learn to
run on premium fuel is to clear the memory using the Select Monitor.
This will set the ECU back to the beginning of the learning mode

NOTE: Disconnecting the battery or the ECU may not clear the
learning memory completely.

If you have a vehicle with a driveability complaint make sure you

confirm with the owner the type of fuel that is in the tank before you
attempt any repairs.

END OF ARTICLE
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ARTICLE BEGINNING
TECHNICAL SERVICE BULLETIN

SERVICE MANUAL CORRECTION - OIL PUMP COVER BOLTS TORQUE

Model (s) : 1990-93 Subaru Legacy
Group: Engine

Bulletin No.: 18-10-92

Date: December 16, 1982
SERVICE INFORMATION

Please change the o0il pump cover tightening torque specifications
found on page 3-2, page reference number [W7C0], to read 2.4 - 2.9 NM
(2.3 - 2.7 XG M, 17-20 Ft.1b).

END OF ARTICLE
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ARTICLE BEGINNING

TECHNICAL SERVICE BULLETIN

FUEL INJECTOR REPLACEMENT

Model (s) : 1993-96 Impreza with EGR

1990~96 Legacy with EGR
1992-96 SVX with EGR

Bulletin No.: 09-34-96

Group: 9 - Cooling Fuel & Exhaust System
Date: September 13, 1996

SERVICE INFORMATION

If you should receive a customer complaint of a Legacy, Impreza, or
SVX being difficult to start, after a long cool down period (such as
overnight) under extremely cold temperatures and high relative
humidity, it has been found that under these conditions ice may build
up at the tip of the injector and cause a no start or hard start
~ondition. OBD II equipped vehicles will illuminate the MIL and

*hibit trouble codes P0301, P0302, P0303, P0304 (P0305 and P0306 for
sVX) .

A newly designed injector is now available to prevent the condition.
All injectors should be replaced with the newly designed injector as a
set of 4 (6 for SVX).

NOTE: Due to the fact that this will only occur under specific
driving conditions, as described above, replacement of
injectors must be performed only after confirming the cause is
related to those conditions.

PLEASE NOTE:

1. The repair procedure outlined in this bulletin is only to be
applied on an individual complaint basis and to be supported by a
fully documented dealer repair order describing the customer
complaint and any trouble codes present.

2. Removed injectors will be remanufactured. Therefore, all injectors
must be handled with care to ensure proper core credit. Refer to
Service Bulletin #09-33-95 for proper removal techniques to avoid
damage. Take care during storage and shipment to avoid damage. When
returning injectors, be sure to package each injector in its
original box. If the original boxes are not available, be sure each

(' i injector in a shipment is individually protected.

The new style injectors have been installed in production, beginning
with the following VIN's:
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LEGACY: T+*900001
T*930001
T*970001
IMPREZA: T*412592
T*512557
T*B813658

SVX: T*100737

PARTS INFORMATION

New style injectors

{4-door Sedan)
{Station Wagon)
(Outback)

(2-door Coupe)

(4-door Sedan)
(Station Wagon)

have applicability as listed below:

PARTS INFORMATION TABLE

Identification:
Color at Connector
Portion Part Number SVX | IMPREZA LEGACY
) Red 16611AA260R1 |Al11|AZ]1l 2.2L All affected MYs
(E_% except 96 MY 2.2L
' Cal. Spec.
Gray 16611AA270R1 |N/A|All 1.8L|96 MY 2.2L Cal. Spec.

|
END OF ARTICLE
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ARTICLE BEGINNING

TECHNICAL SERVICE BULLETIN

UPDATED DATA RANGES - SERVICE MANUAL CORRECTIONS

Model (s) : 1990-92 Subaru Legacy
1892 Subaru 8SVX
Group: Electrical, Engine & Automatic Transmission
Bulletin No.: 18-18-93
Date: July 1, 1993
SERVICE INFORMATION
Duty Diagrams, Identification Charts and Data Ranges have been
updated.
* SELECTMONITOR FUNCTIONMODE * SELECT MONITOR FUNCTION MODE
Mode: F1 Mode: F11
Cendlion: IgnRion swich ON (Engins OFF) Condltion: kgnition wwitch ON (Engine OFF)
N rangs N renge
. lod dala: PLOTY Fig Speclied date: PLOTY F149
h~ 15% (Thruttia Is fuly cpen) % (TURBO
100% (Throttle la m"'ﬂ closed) 1:‘% PNEH—TU;:%BO) (Throttle Is 1uy open)

100%

(Ttwottho ke fully closad)

+ SELECTMONITORFUNCTION MODE

Mode; F11
Condiion; ignition swich ON (Engina CFF)
N range
_Specified data: PLOTY F11
5% (Thottie b foly open)
100% (Throttie & fuly closad)

2992 5V
94F5136

Fig. 1: Updated Diagram For Selecting Monitor Function Mode

K:MODEF11—LINEPRESSURE DUTY(PLDTY)—

CONDITION
* Ignlon ON (engine OFF}
+ Hranpge

(} e _ 94G5136
.J. 2: Updated Line Pressure Duty Diagram (199

SPECIFIEDDATA:
Throttla fully clossd: 100%
Thiottie (uly opan: 16%
3
0 Legacy)
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K: MODE Fi1—LINEPRESSUREDUTY (PLDTY)—

CONDITION SPECIFIEDDATA:
= ignition ON (engine OFF) Throttie fully closed: 100%
* Nmnge Throitie fully open: 5%  (Non-TURBO)
5% (TURBOD)

) ) . 94H51364
Fig. 3: Updated Line Pressure Duty Diagram (1991-92 Legacy)

K:MODE F11—LINEPRESSUREDUTY(PLDTY)—

CONDITION SPECIFIEDDATA:
+ Ignllan ON (engie OFF} Throttie fuly closed: 100%
+ Nrange Thuoftle fully open: 5%

Fa. . , 94151365
Mg. 4: TUpdated Line Pressure Duty Diagram (1992 SVX)

NOTE:

Use the Select Monitor with the appropriate
cartridge to determine the PLDTY%. Refer to
Trouble Shooting Chartwith Select Monitor.

94J51366

Fig. 5: Updated Cartridge I.D. Chart for Select Monitor
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Range RPM PLDTY% Pressure

P 600 - 800 100 A40.06 - 564.8 (4.43-5.74, 64 - 82)

R 600 - 800 100 585.65 - 686.00 (5.95 - 7.00, 85 - 100)
Stall 5 3410.34-1584.70 {14.42-16.10,208-230)

D 500 - 800 100 440.06 - 564,98 (4.48 - 5.74, 64 - 82)
stall 15 888,81 - 1026.61 {9.03 - 10.43, 129 - 149)

3 Manual 600 - 800 100 440,06 - 584.08 (4.48 - 5.74, 84 - 82)
Button OFF | Stat 15 888,81 - 1026.61 (0.03- 10.43, 120 - 149)

3 Manunl 600 - 800 100 440,96 - 564.08 (4.48 - 5.74, 84 - 62)
ButonOn | St 5 1143.74-1281.54 (11.62-13.02, 166-166)

2 Manual 600- 800 100 440.96 - 564.08 (4.43 - 5.74, 64 - 82)
e ButtonOFF | Stai 15 888,61 -1026.61 (9.03- 10.43, 129~ 14)

2 Manl 600 - 800 100 440.96 - 564.98 (4.45 - 574, 84 - 82)
ButtonOn | St 5 1142741281 54(11.62-19.02,166-186)

1 500- 800 100 440.06 - 564,98 (4.43- 574, 64 - 82)
shll 18 66881 - 102,81 {9.03- 10.43, 120~ 149)

94A51367
Fig. 6: Updated A/T Data Ranges (1920 Legacy)
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Unit=kPa {kg/cm?, psi)

Range RPM PLDTY% Pressure
P §00- 800 100 440.06 - 564.08 (4.48 - 5.74, 64 - 82)
R 600- 800 100 585.65 - 680.00 (5.05 - 7.00, 85 - 100}
Stall 5 1419.34-1584.70(14.42-16.10,206-230)
600 - 800 100 44006 - 564.08 (4.48 - 5.74, 64 - 82)
D Stall 15 888.61 -1026.61 (9.03 - 10.43, 120 - 149}
Stal Turbo 5 1143.74-1281.54(11,62-13.02, 166-186)
Manusal 600 - 800 100 440.06 - 564.08 (4.48 - 5.74, 64 - 82)
3 Bution Stall 15 £88.81 -1026.61 (8.03-10.43, 120 - 140)
off Stall Turbo 5 1143.74-1281.54 {11.62-13.02, 166-186)
3 Manual 600 - 800 100 440.06 - 564.08 (4.48-5.74,64 - B2)
Button On Stall 5 1143.74-1281 54 (11.62-13.02, 166-186)
Manual 600- 800 100 440.06 - 564.98 (4.48-5.74,64 - 82)
2  Button Stail 15 838.81-1026.61 (0.03 - 10.43, 120 - 149)
4))] Stali Turbo 5 1143.74-1281 54 (11.62-13.02,166-186)
2 Manual §00- 800 100 440.96 - 564.98 (4.48 - 5.74,64 - 82)
Bution On Stall 5 1143.74-1281,54 (11.62-13.02,166-186)
600 - 800 100 440 06 - 564.08 (4.48-5.74, 64 - 82)
1 Stall 15 B88.81 - 4026.61 (.03 - 10.43, 129 - 149)
Stall Turbo 5 1143.74-1281.54 (11.62-13.02,166-186)
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ARTICLE BEGINNING
TECHNICAL SERVICE BULLETIN

EFFECTS OF LOW RVP FUEL ON COLD STARTABILITY/DRIVEABILITY

Model : ALL 1992 LEGACY A/T AND 1992 SVX
Date: 12-31-92
No: 02-87-92, 02-87-92R

The Clean Air Act of 1990 required that fuel volatility of gasoline
sold at retail be reduced at summer months (June through September
15) . In 1992, the EPA implemented Phase II requirement which further
lowered the acceptable vapor pressure to 9.0 psi. In some areas, the
regulation requires vapor pressure be no greater than 7.8 psi.
Volatility is the term used to describe the fuel's ability to
vaporize, or change from a liguid to a vapor. Low volatility gasoline
helps reduce hydrocarbon emissions from evaporated fuel. "RVP" is the
abbreviation for "Reid Vapor Pressure", a method used to measure fuel
vapor pressure. This requirement is needed to protect our environment
and improve air quality.

N

E ~he downside of this regulation is its effect on engine cold starting
and cold drive away during summer months. This complaint only occurs
for a very short period after start-up and does not severely hamper
the driveability. It is important that our customers are aware of the
availability of these low RVP fuels and their effect. The few moments
of engine roughness are a small inconvenience when the overall
1mprovement of the atmosphere is considered. We all have an obligation
to 1mprove air quality and we are sure that Subaru customers wish to
share in this endeavor to improve our air quality.

It is important to note that some "low RVP fuel" may be available
beyond the summer months, depending on supply, temperature and
regional requirements. Summer type temperatures can also be
encountered during winter months in some areas. Therefore, engine cold
starting and driveability may be affected throughout the year.

Our investigation hag proven that there is variation in fuel guality
and vapor pressure among retail gasoline supplies. In many cases, the
cold start complaint can be reduced or eliminated by changing fuel
brands or stations.

In the interest of customer satisfaction, we have developed a ROM for
the ECU of 1992 Legacy automatic transmission and SVX vehicles whose
owners cannot accept the effects of low RVP fuel. Installation of the
(’“OM should only be performed after explanation of the above to the
wner and after trying a different brand of fuel.

This ROM will not totally alleviate the complaint. Also, there is no
countermeasure available for manual transmission Legacy or other
models. Our experience shows that these vehicles have few complaints
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and they can be resolved using a different brand of fuél.

Naturally, you must confirm that the engine is operating properly by
basic checks of mechanical and fuel management systems prior to
installing the ROM.

This ROM will also help reduce the occurrence of source detonation or
rpinging" on 92MY Legacys.

ROM INSTALLATION PROCEDURES:

1. Remove battery negative terminal.

5> Hands must be clean and free of dirt and grease prior to handling
RCM.

3. Remove static charge from your body by momentarily touching an
earth ground, such as a cold water pipe, metal building support
beam or clean metal area of vehicle.

4. Remove ECU and its top cover by removing 6 Phillips head screws.

5. Locate the ROM socket and remove the protective tape.

6. Align the notch in the new ROM with the notch in the ROM socket.
See Figure 1. It is very important that the notches are located on

(:_; the same side to prevent permanent damage to the control unit.

) Insert the ROM pins into the socket receptacles asg follows:

a) Install the pins on one side of the ROM.

b) Using a pencil (non-metallic) laid sideways againgt the unseated
pins, press in on the pencil until the pins line up. Make sure
all pins are aligned.

c) Press down on the ROM to fully seat it into the socket.

7. Locate the tan resistor. See Figure 1. Remove the resistor by
carefully cutting the two leads near the circuit board. This
resistor must be removed to activate the ROM. Do not remove the
resistor using a solder iron. This ill damage the board.

NOTE: If the "TAN" resistor is not found in the location as
illustrated. and a ROM chip was already found in the ROM board.
DO NOT cut an other resistor because permanent damage to the ECU
will occur.

8. Reinstall the ECU cover.

9. Reinstall the ECU.

10. Reinstall the negative battery terminal.

11. Clear memory using Select Monitor. Turn the ignition key to the
nON" positicn. Do not start the engine., If the check engine light
ig not illuminated, re-check ROM installation. DO NOT start
vehicle.

( These ROMs are available in limited supply through your RDC.

PARTS INFORMATION

PART NUMBER APPLICABILITY
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22677AA040 1992 SVX
22677AA020 1992 LEGACY A/T

O °o0O

(TanResistor)

ﬂ’ut

NOTCH D l"j

93A50385
Fig. 1: ROM Chip Installation

&
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ARTICLE BEGINNING
TECHNICAL SERVICE BULLETIN

ALL WHEEL DRIVE (AWD) FUEL GAUGE

Model (s) : 1990-93 Subaru Legacy
Group: Electrical

Bulletin No.: SSHU 493-06

Date: April 1993

SERVICE INFORMATION

We have received several Technical Service Help Line calls about the
location and part number of the delay amplifier. The delay amplifier
is not used in a U.S.A. specification Subaru Legacy.

END OF ARTICLE



