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1.6L 4-CYL - VIN [A] & 1.8L 4-CYL - VIN [A]

1993 Toyota Celica

1993 TOYOTA ENGINES
1.6L & 1.8L 4-Cylinder

Celica, Corolla

* PLEASE READ THIS FIRST *

NOTE : For engine repair procedures not covered in this article,
see ENGINE OVERHAUL PROCEDURES - GENERAL INFORMATION article
in the GENERAL INFORMATION section.

ENGINE IDENTIFICATION

Vehicle Identification Number (VIN) is located on top of dash
panel, near lower left corner of windshield. Engine may be identified
by the eighth character of VIN.

Engine identification serial number may be required when
ordering replacement parts. Serial number is located on exhaust side
cylinder block, near flywheel.

ENGINE IDENTIFICATION CODES TABLE

Application Engine Code VIN Code
Celica & Corolla
1.6L 4-Cylinder PFT ........ ABFE  isvsieiswis on dadien dais i iy
1.85L 4-EBylindey PET .cua ae e Fh=PE swmemmas ne EmEmes o A
ADJUSTMENTS

VALVE CLEARANCE ADJUSTMENT
NOTE: Adjust wvalve clearance with engine cold.

1) Disconnect negative battery cable. Disconnect all
necessary control cables, hoses and electrical connections. Remove
valve cover and gasket.

2) Rotate crankshaft so cylinder No. 1 is at TDC of
compression stroke. Ensure timing mark on crankshaft pulley aligns
with "0" mark on timing belt cover.

3) Using feeler gauge, check clearance between camshaft lobe
and adijusting shim for the following: all valves on cylinder No. 1,
intake wvalves on cylinder No. 2 and exhaust wvalves on cylinder No. 3.
Record all readings.

4) Rotate crankshaft 360 degrees. Check clearance between
camshaft lobe and adjusting shim for the following: all wvalves on
cylinder No. 4, intake valves on cylinder No. 3 and exhaust wvalves on
cylinder No. 2. If clearance is not within specification, adjust by
replacing adjusting shim. See VALVE CLEARANCE SPECIFICATIONS table.

VALVE CLEARANCE SPECIFICATIONS TABLE

Clearance
Application In. (mm)
Ixlbapnt. iaansas bl iaintel B ieant i Bl ieaEn g 5 (1) .010-.014 (.25-.35)
EHEARE & swercomas S0 SeeDEs S SIEEEIE SIS SUNSEREEE (1) -006-.010 (.15-.25)
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(1) — Adjust valve clearance with engine cold.

5) To adjust exhaust wvalves, rotate engine until camshaft
lobe faces away from valve to be adjusted. Insert Valve Spring
Depressor (09248-05011) between camshaft and adjusting shim. See
Fig. 1.

6) Install Valve Lash Spring Spacer (09248-05021) between
camshaft and valve lifter. Ensure bottom edge of valve lash spring
spacer contacts valve lifter, NOT adjusting shim. Remove wvalve spring
depressor. Using small screwdriver and magnet, remove adjusting shim
from valve lifter.

Valve Spring Dapressor

Valve Lash Spring Spacer.

83GA2318
Fig. 1: Adjusting Valve Clearance

Courtesy of Toyota Motor Sales, U.S.A., Inc.

7) To adjust intake valves, manufacturer recommends removal
of intake camshaft. See CAMSHAFTS under REMOVAL & INSTALLATION. Remove
old adjusting shim and replace with shim of correct thickness.

8) To determine correct adjusting shim thickness for shim
replacement, measure and record thickness of removed shim. Locate
measured values of removed shim and valve clearance on appropriate
adjusting shim selection chart to determine correct shim thickness.
See Figs. 2 and 3.

9) Install correct shim thickness to obtain proper clearance.
See VALVE CLEARANCE SPECIFICATIONS table. Repeat procedure as
necessary. Before installing valve cover, apply Sealant (08826-00080)
at valve cover-to-camshaft bearing cap and cylinder head surfaces. To
complete installation, reverse removal procedure.
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Courtesy of Toyota Motor Sales,

Fig.
https://cardiagn.com/engines-1-61-1-8I-4-cylinder-1993-celica/



- Auto Service Repair Manuals and Wiring Diagrams

16L_4_CY.PDF

14.06.2021

‘@oey 8y} uo payuudw
Si1BlaLl||Iu Ul SSaUNIIY] BU) BABY SWIYS man -1 NIH “WIYS | | "ON MBU B YJIM WIYS
(ww0g'2) .2011°0 8yl soejdey
‘(Ww 05#'0) LLLLO'0 S! 8oURIES[D
painseaw ay) pue ‘pejlejsul st
wiys (ww 0082) 20410 eYL I 1dWVXI

(1700 0urD DI 050 | 1W0'L
600 0 - 2OPO0) OF0 | - 420 ¢

(6621 0) 0E'E g} (evi10) 062
(0821 0)S2€E Sl {gzL10) 582
(pgzroloze 14 (zosv0l 082
(o¥ZL0lGLE €1 (egoL o)Lz
(o221 0loLe 2L (eso10) 0272
(1021°0) S0E L (ErP010) 592
(1811°0) 00°€ ] (v2o10) 092
(19t10) 662 6 (rO0L0) 552

SSINMIIHL ‘ON SSIANMOIHL ‘ON
NIHS NIHS

]

]

1] 120r0 0 - #EED 0] 020 4 - 100}
T T¥ec0 0 - S9t0 07 000 | - 186 0
1| 19800 - e2c00) 0860 - 196 0
1| T82c00 - 0Z€00) 096 0- 1#6 0
[T07E00 - cR00 /0 1260
[F1[129t0 0 - sst0 01 0260 - 106 0 |
THSE00 - Z¥E0 01 005 0 - 18w 0 |
T¥00 - 6L I 088 0 - 199 0
TEECO0 - ICe00) 098 0 — 1va 0 |
TIEC0 0 - CZE00I V80 1280
TEZE00 - S1c00) 0C8 0 - 108 0 )
(TSIC00  Z0COOI 0080 — 1820
TZ0£00 - 0000 0] 08L 0 - 1820
166200 - 262001 092 0 - 170
TI6200- ¥620 0 OvZ 0 — 122 0|
(Te8200 - 922001 0220 - 102 0
[T82200 - #5200) 00L0 — 189 0|
'0- 09200 0890 - 1990

105200 - 2520 0) 099 0 — 179 0

[ i
DEDED EQEDER
4 i

(ww 052°0-051°0) L0L0°0-900°0
{(p1oD) eauries| anfep SyBlY|

M| | D |W| M~

-

("ur) ww ]
SSANMIIHL WIHS M3N

==l -]l el ==~

b B Bl ) el I I ) ) ) ) I e e e ) ) e
L ] ] sl I G d B e I I ) R s e ) ) e D

C520 0 - ¥he00) O¥90 - 1230
Tr¥e0 0 - LE200I 0290 — 1050
156200~ 6220 01 009 0 — 1850

= e

nom

0- 12200 0850 - 1950
TG220 0 £1200) 095 0 — 175 0]
TE1Z00— 502001075 0 125 0]
TS0200 - (BICOI02S 0 — 1060 |
TZ6100- 68100/ D0S 0 - 18¥ 0]

10°0— +8+00) 03¥ 0— Lov 0
TIS100 - ¥Z100) 4% 0 - 179 0]
TeZ100- 291001 0¥# 0 - 12 0
G310 0- €51001 02¥ 0 — 1Ov 0

|

b

i FirirlCiCHELELIEL
irijriiriELlEEjELEL RS2
[l

i

Fs i e e

...._-E]iT!:].._.._....

ot
-] =

FiELELEL eI L2128 HEH LR
Liuijos

i
1
i
[l
Heajuejifejon
¥
1
L
4
i

|
-
=

HEL {1 =41 B4 B4 A
LEL U G L e
HELRY IEEDEDXEZDD
deeiefeif i sfuafisfon
L IR om
i ifijorfes
NEEDEDED
0 0 i
1

!
=

===

-
3

clel-l=1-1-]-

=|
wlelel-le]~

]
-1

W wf rs]r=fi~] @) o) of oo

=

===l Fl=]
by

wiivifwl
FLIEL
[EL{ELIES
=15 T

=l=l=l=]=l=]=

R R REEEEEE
o

sleleleiel el e ) e

I S I

5100 cri00I 0BC 0 1€ 0
T¥100- ¥EI00I 00E 0— 17 0]
T#€100— SeLO0I O7E 0— L2E 0|
T2100-61L00) 2L 0— LOE O
TLI00— LIL0DI00E0— 1820
[Grio0- tolooloee 0— 152 0}
12010 0- 5600 0) D82 C - 1520
1 o600 0— 6500 01 0520 051 0
L joL
Tifoifor
or
o1

S e R RS

=
s

—
-
—
o)

==

=
k=
@] @] | o) D

LRl afiigie
Lafinjeijiege Lo
e e ifiifoujoLjol
L3 L5 30 L LA el udd (eTh e )

I
b
1
i
4
4
1
irifrijry
1
0
L
4
v
0

et B B ) I it ) B B ) ) S R S e e I I

U e R 8 B R L
Sl=l ===l Sl S Sl = e =
HEEMEMEEHEEHEBEEEEE
HEBEEHBEEE
= =
CEEE
olol=l =]
| o)
o] ol
Wl
o] oo| of
DR EREBEEE
r~] oof o] o] o o
|l @] @] o @] o
|| o] m]| ol o] o] 2] 2] 2
rf rf ]| o] o] o] o] @] S2FE
L L B S I D I
o] ~fr| ~f o] o] o] »] o] 2] 2
w] w] r| | w] wf o] of o]
w| o] o]~ ]| wof of @] of =] EF 2] E
b Bl Bl e e e B ) I e
wf wjw| w|r~|r~| ool ofa]a
| wfwl o] ]~ ~] o] of o] o] o
il inf ofw]w) e e of mf o] of o
b R R ) ) A A e B B e e
wlwnfwfw|wl o] | ~]ofo]ofale
slnjwnfnj@ ol r~frl~jfojojofo] o 22
¥ | w|w| ] w|w]w] ] ~|o]olo]o]o 2
e I ) ) I s O ) s U
el Bl sl ) ) I I ) I i s ) I I I e B S
el el e 6 B B I ) I e e e ) e e e S
L) Kl ) I S e I I I e e e ) e D
b el I ) I I B ) ) ) ) B e e ] e e R
il ol o] ] | o] #| ] 0] @] wf o] ] | @] @] ©] o]

(55000 — BvDOOI Ovl O— 121 0
I 700 0— 0700 0V 02+ 0— 101 0
Tec00 0 — 2600 01 001 C— 180 0|
_@gﬂg
(¥2000- 91000 0900 — 1700
191000 - 8000 01 0¥D 0 — 1200
18000 0 — 0000 0} 020 0 - D000
NEERE (U ww
_ b b I ajueiea|D
_I slslslsls] (u) ww anseay
1

2

] =] -

=] =] =] -

= ev] o] o] M| m|

= =] =] =] o] ] 0
v =] =] =] o] ol
=] =] =] =]

=] =1=]=] =] o] 0] |

Elr=]r]rlo| o o] o o

P50 E |~ |m|w|ola]a] 2

R ERREEE
G0 |~ ]~ [=]=] =] =] =] &
QI0EJwlr|r~je] o] o] o o
ogg 2 Jelwe|~]~]~] =] =] =
058 2 Jnjwlw]~] =] r~| =]
056 2 |wjw|w|w]r|r]| o] o
QEB Z | |w]w]w|w]r]r] @
Q2| w|n|wv]|elw] ]|~
006 2 | = v |w]|wv]w] ]|~
g 2 =] =|win] ol ] w|~
QERZ|w]w|wn]|wn]|wnw]w|r~
082 | w]=]=]n]wn] =] ] e
088 ¢ |m]w|=]n]lwn]w]w]a

QoL

qg-;nznnnvvu'lwln

e
1Y

(pili 0 0Eg 2] m ]| «]w]w]w
10LL4

.l'_HO:'GLGZ culer || ] ] =] o] )
12011 0) 0082 [vfer] ] ] «] =] o] )
18601 0) 082 2 [vfev] ] o] o] w] =] )
(r60L 0} 08L 2 v eu|ev] o] o] =] |0
(160101 00L 2 frvfev]ev] o] eof =] «]
(2801 01 098¢ | =[] ev]eaf m] o] =] =
[T AR R R E
| eeololovez] -] -Telalofmlnl«
S0t oee 2|~ ~fejei mfofm| -
LLOLQIQELE ] —=] =] =] ] ] ]
2801
'-TQ_OIUOOJ.'I——-—NNHF:
(8501 0 6682 | =] =] =] =] o] o] eu] =]
15501 0) pRg'2

1L§O:01__0$9'2

|Lv0L'0) 089'2

|

|l

)
0 080 € |m]w] e o] o

6621 01 QOEE
i62L 0!
£8Zi 0l
ez ol
921 0
#9240/
gszi Q!
2621 0!
rr2i 0
10p2i 0}
[T
| 182z, 0' 021
10221 Qb
‘Eig
15021 0
'O O
1261101 09
1E61LL 01 0f
1684110 OF0
C
eiLg
Q
IELLL D
L0
G911 0
+91l 0
igugop_az wilun [ ] o] e | | o)

LOiOrg 2 || e w | w| ] ) 0] w)

221 L mznvvonmmw
\E0L 0} 0Z8°2
¥20101 008'2

2| 2] sseuwoiy
=12 wiyg pajjeisy|

92110

4/35

nes

o8l

Intake Valve Adjusting Shim Selection Chart

A3GA2152

3
Courtesy of Toyota Motor Sales,

REMOVAL & INSTALLATION

Fig.
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NOTE: For installation reference, label all electrical connectors,
vacuum hoses and fuel lines before removing. Also place
mating marks on engine hood and other major assemblies
before removing.

CAUTION: When battery is disconnected, vehicle computer and memory
systems may lose memory data. Driveability problems may
exist until computer systems have completed a relearn
cycle. See COMPUTER RELEARN PROCEDURES article in GENERAL
INFORMATION before disconnecting battery.

FUEL PRESSURE RELEASE

Loosen fuel tank cap to release fuel tank pressure. Unplug
circuit opening relay, located behind radio. Crank engine or start
engine and allow to stall. Wrap fuel component or fitting with shop
towel during removal. Disconnect component.

ENGINE
NOTE: Engine and transaxle are removed as an assembly.

Removal

1) Release fuel pressure. See FUEL PRESSURE RELEASE.
Disconnect battery cables, and remove battery. Remove hood.

2) Drain engine oil and cocling system. Disconnect necessary
coolant hoses and fuel lines. Remove air intake duct and control
cables from throttle body. Remove air cleaner.

3) Disconnect necessary vacuum hoses. Disconnect the
following electrical connections: A/C SV valve, MAP sensor, data link
connector, A/C triple switch and engine ground wires. Remove mounting
bolts from engine relay box. Remove cruise control actuateor (if
equipped) . On A/T models, disconnect shift cable and oil cooler lines
from transaxle. On M/T models, disconnect clutch and shift control
cables.

4) On all models, disconnect speedometer cable at transaxle.
Remove coolant recovery bottle and bracket. Remove radiator and
cooling fan. Remove power steering pump and A/C compressor (if
equipped) with hoses attached and set aside.

5) Remove knee bolster, glove box and center console from
vehicle. Remove radio. Remove one bolt and set aside left-side carpet
bracket. Remove cruise control module mounting bolts and set aside.
Disconnect PCM. From engine compartment side, pull wiring harness and
grommet through firewall.

6) Raise and support vehicle. Remove lower engine covers.
Drain transaxle fluid. Disconnect exhaust pipe at exhaust manifold.
Disconnect oxygen sensor connector. Remove front wheels.

7) Remove tie rod nuts from left and right steering knuckle.
Separate tie rods from steering knuckles. Remove lower ball joints
from steering knuckles. Separate lower control arms from steering
knuckles.

8) Using a pry bar or large screwdriver, pry axle shafts from
transaxle case. Support engine with hoist. Remove bolt from engine
mount near timing belt cover. Remove transaxle mount bolts. If
necessary, remove crossmember located below transaxle. Remove engine
and transaxle. Separate engine from transaxle.

Installation

1) To install, reverse removal procedure. Tighten all
fasteners to specification. See TORQUE SPECIFICATIONS.

2) Adjust all control cables. Adjust fluid levels. On A/T
models, fill transaxle with Dexron-II. On M/T models, fill transaxle

https://cardiagn.com/engines-1-6l-1-8I-4-cylinder-1993-celica/

5/35



14.06.2021 16L_4_CY.PDF - Auto Service Repair Manuals and Wiring Diagrams

with SAE 75W-90 GL-5 gear lubricant.
INTAKE MANIFOLD

Removal

1) Disconnect negative battery cable. Remove air intake
ducting. Disconnect vacuum hoses from fuel pressure regulator, brake
booster and A/C idle actuator.

2) Remove intake manifold brace. Disconnect fuel hose from
fuel pressure regulator. Remove metal vacuum lines from intake
manifold. Remove EGR valve and vacuum modulator.

3) Disceonnect vacuum and electrical connections from throttle
body. Remove throttle body from upper intake chamber. Remove fuel
inlet hose. Remove upper intake chamber cover.

CAUTION: Do not drop fuel injectors when removing fuel rail. Damage
to injectors may result.

4) Remove electrical connections from fuel injectors. Remove
fuel rail mounting bolts and remove fuel rail with injectors. Remove 4
insulators and 2 spacers from intake manifold. Remove intake manifold
mounting nuts and ground strap. Remove intake manifold from cylinder
head.

Inspection

Check intake manifold surface for warpage. Replace intake
manifold if warpage exceeds .008" (.20 mm).

Installation

1) Install new intake manifold gasket. Install new injector
insulators in intake manifold. Install fuel rail with injectors,
ensure injectors rotate freely. If injectors do not rotate freely "O"
rings may not be properly installed.

2) To complete installation, reverse removal procedure.
Tighten bolts/nuts to specification. See TORQUE SPECIFICATIONS. Fill
cooling system.

EXHAUST MANIFOLD

Removal

1) Disconnect negative battery cable. Remove heat shield from
exhaust manifold. If necessary, disconnect oxygen sensor wiring
connector. Remove exhaust manifold brace.

2) Remove warm up catalyst (California models). Disconnect
exhaust pipe from exhaust manifold. Remove exhaust manifold
bolts/nuts, exhaust manifold and gasket.

Inspection
Check exhaust manifold for cracks and warpage. Replace
exhaust manifold if warpage exceeds .011" (.28 mm).

Installation
To install, reverse removal procedure. Tighten bolts/nuts to
specification. See TORQUE SPECIFICATIONS.

CYLINDER HEAD

Removal

1) Remove intake and exhaust manifolds. See INTAKE MANIFOLD
and EXHAUST MANIFOLD under REMOVAL & INSTALLATION.

2) Disconnect necessary coolant hoses and vacuum lines.
Remove coolant inlet and outlet housings. Remove EGR wvalve and lines.

3) Disceonnect electrical connections at distributor. Remove
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distributor cap. Mark rotor-to-distributor housing position and
housing-to-cylinder head position. Remove retaining bolt, and remove
distributor assembly.

4) Remove timing belt and camshafts. See TIMING BELT and
CAMSHAFTS under REMOVAL & INSTALLATION.

5) Loosen cylinder head bolts in reverse of tightening
sequence. See Fig. 4. Remove bolts, note location and length of
cylinder head bolts for installation reference. Remove cylinder head

II}\II Ill\ll II}\II II;\“
8 6 3

II}\II

O (o} o]
© 0O
Q Q
I5e).© ® © N AN ®

10 4 2
IIBII IIBII IIBII IIBII
"A" - Short Bolt

IIBII

"B"-Long Bolt ~ ®FRONT OF ENGINE

93D02133

Fig. 4: Cylinder Head Bolt Removal & Installation Sequence

Courtesy of General Motors Corp.

Inspection
Inspect cylinder head surface and manifold sealing areas (if
manifolds are removed) for cracks and warpage. Replace cylinder head

if warpage exceeds specification. Inspect cylinder block deck warpage.
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Replace cylinder block if warpage exceeds specification. See CYLINDER
HEAD and CYLINDER BLOCK tables under ENGINE SPECIFICATIONS at end of
article.

Installation

1) If spark plug tubes were removed or NEW cylinder head is
installed, spark plug tubes must be installed before head is installed
on engine block. Use Adhesive (08833-00070) Three-Bond (1324) to coat
bore of cylinder head for spark plug tube. Using Press, install each
spark plug tube into bore until tube protrudes 1.843-1.874" (46.8-47.6
mm) from top horizontal surface of cylinder head. See Fig. 5.

2) Before installing cylinder head bolts, apply light coat of
engine oil to threads. Tighten cylinder head bolts in sequence. See
Fig. 4. Tighten bolts in several steps to specification. See TORQUE
SPECIFICATIONS.

3) If cylinder head components were serviced, check valve
clearance. See VALVE CLEARANCE ADJUSTMENT under ADJUSTMENTS.

4) Ensure reference mark is aligned on distributor. If fuel
injectors were removed from fuel rail, install NEW grommet and "O"
ring on each fuel injector and insulators in intake manifold.
Lubricate "O" ring with gasoline before installing fuel injector on
fuel rail.

CAUTION: Ensure fuel injector rotates smoothly on fuel rail and
intake manifold after installation. If fuel injector does
not rotate smoothly, check for improper seal of fuel
injector on fuel rail and intake manifold.

5) Before installing valve cover, apply Sealant (08826-00080)

at valve cover-to-camshaft bearing cap surfaces on front and rear
camshaft bearing caps. Fill cooling system.

Spark Plug Tube p *‘\
N " > O
1.843-1.874

——(46.8-47.6 mm) %
/

0o=0 JEGA)

>

Coat
Bore With
Adhesive

93C01430
Fig. 5: Installing Spark Plug Tubes

Courtesy of Toyota Motor Sales, U.S.A., Inc.

CRANKSHAFT FRONT SEAL
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NOTE: Crankshaft front seal is mounted in oil pump housing.

Removal & Installation

1) Remove timing belt and crankshaft sprocket. See TIMING
BELT under REMOVAL & INSTALLATION. Pry seal from oil pump housing. DO
NOT damage sealing surfaces.

2) Using Seal Installer (09309-37010), install seal in oil
pump housing. To install remaining components, reverse removal
procedure.

TIMING BELT

CAUTION: Do not turn crankshaft or camshaft independently when
timing belt is removed. Binding or damage to engine
components could result.

Removal

1) Disconnect negative battery cable. Align crankshaft to
cylinder No. 1 TDC. Raise and support vehicle. Remove right front
wheel and engine undercover. Loosen water pump pulley bolts. Remove
accessory drive belts.

2) Remove cruise control actuator. Remove windshield washer
reservoir. Remove valve cover. Disconnect engine ground wire from
right fender apron. Support engine with floor jack.

3) Remove through bolt at engine mount, located near timing
belt cover. Raise engine slightly. Remove water pump pulley. Remove
crankshaft pulley. If necessary, remove A/C compressor with hoses
attached. Lower engine. Remove timing belt covers.

4) Remove timing belt guide. See Fig. 6. Loosen belt
tensioner bolt. Move belt tensioner pulley away from timing belt, and
temporarily tighten belt tensioner pulley bolt. Remove timing belt.

CAUTION: If timing belt is to be reused, mark direction of timing
belt rotation, and place reference marks on timing belt and
sprockets for installation reference.

5) Remove camshaft sprocket (if necessary) by removing
retaining bolt while holding camshaft at hexagonal section with
wrench. If crankshaft sprocket is to be removed, gently pry off
sprocket using 2 flat-bladed screwdrivers.

Inspection

1) Inspect timing belt for cracks or damaged teeth. Ensure
timing belt is not contaminated with ¢il. Check belt tensioner pulley
for smooth rotation. Replace damaged components.

2) Check free length of belt tensioner spring. Free length is
measured from inside end to inside end of spring (not coil area).
Replace spring if free length is not 1.390" (35.3 mm) on 1.6L engine
or 1.252 (31.8) on 1.8L engine.

Installation

1) Install crankshaft and camshaft sprockets (if removed).
Tighten retaining bolt to specification. See TORQUE SPECIFICATIONS.

2) Ensure all timing marks are aligned. See Fig. 7. Install
timing belt. If reusing old timing belt, ensure belt is installed in
original rotating direction. Ensure marks on belt align with camshaft
and crankshaft sprockets.
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Timing Belt Tension
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Cover Timing Belt
Guide
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94H47362
Fig. 6:

Courtesy of Toyota Motor Sales, U.S.A., Inc.
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:igéij“ﬁ\\
Camshaft

|
Timing '
Marks

""‘"---"

Camshaft
Timing Marks

93E82150
Fig. 7: Aligning Timing Marks
Courtesy of Toyota Motor Sales, U.S5.A., Inc.

3) Loosen belt tensioner bolt to allow tension to be applied
on timing belt. Rotate crankshaft clockwise 2 revolutions. Ensure all
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timing marks are aligned. Tighten timing belt idler pulley bolts to
specification. See TORQUE SPECIFICATIONS.

4) Measure timing belt deflection halfway between camshaft
and crankshaft sprockets. With 4.5 1lbs. (2.0 kg) applied on timing
belt, deflection shcould be .20-.24" (5-6 mm). If belt deflection is
not within specification, repeat steps 3) and 4).

CAUTION: Ensure all timing marks are aligned once timing belt is
adjusted.

5) To install remaining components, reverse removal
procedure. Tighten bolts to specification. See TORQUE SPECIFICATIONS.
Before installing valve cover, apply Sealant (1052942) at wvalve cover—
to-cylinder head surfaces.

CAMSHAFTS

Removal

1) Remove timing belt, wvalve cover and camshaft sprocket. See
TIMING BELT under REMOVAL & INSTALLATION. Using dial indicator, check
camshaft end play before removing camshaft.

2) If end play is greater than specification, replace
camshaft or cylinder head. See CAMSHAFT table under ENGINE
SPECIFICATIONS at end of article.

NOTE: Camshaft bearing caps are marked either with an "I" for
intake camshaft or an "E" for exhaust camshaft. Camshaft
bearing caps are numbered starting with No. 1 at timing belt
end of cylinder head. Ensure arrow on bearing cap points
toward timing belt end of engine.

3) To remove intake camshaft, rotate camshafts so knock pin
on exhaust camshaft is at 10 o’'clock position and service bolt hole on
intake camshaft is at 12 o’clock position. See Fig. 8. Remove No. 1
camshaft bearing cap bolts on exhaust and intake camshaft. Remove No.
1 bearing cap on intake camshaft. Install a 6.0 x 1.0 x 18-mm both in
service bolt hole in intake camshaft gear. See Fig. 9.

4) Loosen remaining intake camshaft bearing caps evenly in sequence.
See Fig. 10. Remove camshaft bearing caps and remove intake camshaft.
Ensure camshaft remains level and parallel to cylinder head during
removal.

/4
Service Bolt
Hole

Intake
Camshaft

91E00418
Fig. 8: Positioning Intake Camshaft For Removal

Courtesy of Toyota Motor Sales, U.S.A., Inc.
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Main Gear

Sub-Gear

Service Bolt
Hole

91F00419
Fig. 9: Installing Service Bolt
Courtesy of Toyota Motor Sales, U.S.A., Inc.

Service
Bolt "C"

93E01426
Fig. 10: Intake Camshaft Bearing Cap Bolt Loosening Sequence
Courtesy of Toyota Motor Sales, U.S5.A., Inc.

5) To remove exhaust camshaft, rotate camshaft so knock pin
is positioned in 5 o’clock position. See Fig. 11. Note location and
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direction of camshaft bearing caps.

6) Loosen exhaust camshaft bearing caps evenly in sequence.
See Fig. 12. Remove camshaft bearing caps, camshaft and oil seal. If
camshaft binds during removal procedure DO NOT force camshaft from
cylinder head, retighten No. 3 camshaft bearing cap. Loosen bolts
evenly while lifting camshaft. See Fig. 13.

Knock Pin

Exhaust Camshaft

91400421

Fig. 11: Positioning Exhaust Camshaft For Removal
Courtesy of Toyota Motor Sales, U.S.A., Inc.

No. 1 Bearing
Cap Removed

AIA01 428
Fig. 12: Exhaust Camshaft Bearing Cap Boelt Loosening Sequence
Courtesy of Toyota Motor Sales, U.S.A., Inc.
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Pull Upward
On Gear

No. 3
< Bearing Cap
93101428

Fig. 13: Removing Stuck Camshaft
Courtesy of Toyota Motor Sales, U.S.A., Inc.

Disassembly & Inspection

1) To disassemble intake camshaft, mount camshaft in vise.
Insert pins "A" and "B" in sub-gear holes. See Fig. 14. Using
screwdriver, rotate sub-gear clockwise and remove service bolt. Remove
pins. Remove snap ring, wave washer, sub-gear and gear spring. See
Fig. 15.

2) Inspect components for damage. Measure camshaft journal
diameter, lobe height and journal runout. Replace camshaft if
measurements are not within specification. See CAMSHAFT table under
ENGINE SPECIFICATIONS at end of article.

3) Install camshaft in cylinder head without sub-gear. Using
Plastigage, check camshaft o0il clearance. Tighten camshaft bearing cap
bolts to specification when checking ©il clearance. See TORQUE
SPECIFICATIONS. Replace camshaft and/or cylinder head if oil clearance
is not within specification. See CAMSHAFT table.

4) Check camshaft end play with camshaft bearing cap bolts
tightened to specification. Replace camshaft and/or cylinder head if
end play is not within specification. See CAMSHAFT table under ENGINE
SPECIFICATIONS at end of article.

5) Use a dial indicator to check gear backlash between
camshaft gears. Replace both camshafts if backlash exceeds
specification. See CAMSHAFT table.

6) Measure distance between ends of gear spring. Replace gear
spring if distance is not .66%9-.693" (17.0-17.6 mm).
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Pin "A"

Pin "B"

Service Bolt

93E82234

Fig. 14: Removing & Installing Sub-Gear
Courtesy of Toyota Motor Sales, U.S5.A., Inc.

Wave Washer—-’0 Sub-Gear
ub-
@:Gear Spring
573

Camshaft Gear

Camshaft

91800423 ]
Fig. 15: Exploded View Of Intake Camshaft & Components
Courtesy of Toyota Motor Sales, U.S5.A., Inc.

Reassembly & Installation
1) Install gear spring, sub-gear and wave washer. See
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Fig. 15. Align pin on gear with gear spring ends. Install snap ring.
Install pins "A"™ and "B" in sub-gear. See Fig. 14. Using screwdriver,
rotate sub—gear clockwise and install service bolt and remove pins.

CAUTION: Keep camshaft level during installaticon, or camshaft
binding and breakage may occur.

2) To install exhaust camshaft, lubricate thrust area of
camshaft with multipurpose grease. Install exhaust camshaft so knock
pin is in 5 o’clock position. This angle allows cylinders No. 1 and 3
cam lobes push on valve lifters evenly. Apply Sealer (08826-00080) to
No 1 bearing cap. 8See Fig. 16. Install exhaust camshaft bearing caps
on cylinder head.

CAUTION: Ensure arrow on camshaft bearing cap points toward timing
belt end of engine. Install caps so numbers are in order.

3) Tighten bolts on exhaust camshaft bearing caps evenly in
sequence. See Fig. 17. Tighten bolts to specification. See TORQUE
SPECIFICATIONS.

4) Apply multipurpose grease on camshaft oil seal. Using Seal
Installer (09223-46011), install seal on exhaust camshaft.

«—— Exhaust
g [~ Camshaft

T
N

O
W<

Apply Sealant

93A02136

Fig. 16: Applying Sealant To No. 1 Bearing Cap
Courtesy of Toyota Motor Sales, U.S.A., Inc.

Exhaust Camshaft

- FRONT OF
ENGINE

No.1 Bearing Cap ™
33C02137
Fig. 17: Camshaft Bearing Cap Bolt Tightening Sequence
(Exhaust Camshaft Shown, Intake Camshaft Similar)
Courtesy of Toyota Motor Sales, U.S.A., Inc.

CAUTION: DO NOT confuse TDC marks with camshaft aligning marks.
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During camshaft installation, ensure installing marks, not
TDC marks, are aligned.

5) To install intake camshaft, rotate exhaust camshaft so
knock pin is at approximately 10 o'clock position. See Fig. 18.
Lubricate thrust area of camshaft with multipurpose grease. Install
intake camshaft so installing marks on camshaft gears are aligned.

6) Install all camshaft bearing caps, except No. 1, on
cylinder head. Tighten both bolts on each camshaft bearing cap in
sequence. See Figs. 16 & 17. Tighten bolts to specification. See
TORQUE SPECIFICATIONS.

CAUTION: Ensure arrow on camshaft bearing caps point toward timing
belt end of engine. Install bearing caps so numbers are in
order.

7) Remove bolt from service bolt hole. Install No. 1 bearing
cap. If No. 1 camshaft bearing cap does not fit properly, push
camshaft gear backward while installing camshaft bearing cap. Tighten
bolts to specification. See TORQUE SPECIFICATIONS. Rotate exhaust
camshaft clockwise so knock pin is at 12 o’clock position.

8) Ensure TDC marks are together and at cylinder head
surface. See Fig. 18. The installing marks should be at 12 o'clock
position.

CAUTION: Check valve clearance if cylinder head or camshaft
components were serviced or changed. See VALVE CLEARANCE
ADJUSTMENT under ADJUSTMENTS.

9) To install remaining components, reverse removal
procedure. Before installing valve cover, apply Sealant (08825-00080)
at valve cover-to-camshaft bearing cap surfaces.

Installing Mark
Alignment

TDC Marks

BOA0AR1 &
Fig. 18: 1Installing Intake Camshaft
Courtesy of Toyota Motor Sales, U.S.A., Inc.
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VALVE LIFTER

Removal

Remove camshaft. See CAMSHAFTS under REMOVAL & INSTALLATION.
Note location of adjusting shims and valve lifter for installation
reference. Remove adjusting shim and valve lifter from cylinder head.

Inspection

Inspect valve lifter and bore for damage. Measure 0.D. of
valve lifter. Replace wvalve lifter if damaged, or 0.D. is not within
specification. See VALVE LIFTERS table under ENGINE SPECIFICATIONS at
end of article.

Installation

To install, reverse removal procedure. Ensure components are
installed in original location. If camshaft, adjusting shims or wvalve
lifter is replaced, check wvalve clearance. See VALVE CLEARANCE
ADJUSTMENT under ADJUSTMENTS.

CRANKSHAFT REAR OIL SEAL

Removal

1) Remove transaxle. Place reference mark on crankshaft and
flywheel/drive plate. Remove flywheel/drive plate.

2) Remove rear plate from cylinder block. Pry seal from seal
retainer using care not to damage seal retainer.

Installation

1) Ensure all sealing surfaces are clean. Using Seal
Installer (09223-41020), install seal flush with edge of seal
retainer. Lubricate seal lip with grease.

2) Tighten bolts to specification. See TORQUE SPECIFICATIONS.
To install remaining components, reverse removal procedure. Ensure
reference mark on flywheel/drive plate aligns with mark on crankshaft.

WATER PUMP

Removal

1) Disceonnect negative battery cable. Drain ceooling system.
Loosen bolts on water pump pulley and remove drive belts. Raise and
support vehicle.

2) Support engine with floor jack. Remove right engine mount.
Remove upper and center timing belt covers.

3) If equipped with power steering, Remove front transaxle
mount, upper radiator hose and electric cooling fan. On all models,
remove engine harness mounting bolt.

4) Remove coolant inlet pipe. Remove o0il dipstick tube, and
plug hole in oil pump housing (if necessary). Remove water pump
retaining bolts, water pump and "O" ring from cylinder block.

Installation

Install NEW "O" ring on cylinder block and dipstick tube.
Tighten bolts to specification. See TORQUE SPECIFICATIONS. To complete
installatien, reverse removal procedure. Adjust drive belt tension,
and fill cooling system.

OIL PAN

Removal & Installation

1) Drain engine o0il. Raise and support wvehicle. Remove lower
engine covers. Disconnect oxygen sensor (if necessary) and remove
exhaust pipe. Remove engine reinforcement bracket (if equipped).

https://cardiagn.com/engines-1-6l-1-8I-4-cylinder-1993-celica/

19/35



14.06.2021 16L_4_CY.PDF - Auto Service Repair Manuals and Wiring Diagrams

Remove o©il pan beolts and oil pan.

2) On 1.8L, remove 0il pan baffle plate. Remove upper o0il pan
by removing 3 upper oil pan-to-transaxle bolts. Remove remaining upper
0il pan bolts.

3) On all models, to install, reverse removal procedure.
Apply Sealant (08826-00080) to oil pan gasket(s) before installing.
Tighten bolts to specification. See TORQUE SPECIFICATIONS.

OVERHAUL
CYLINDER HEAD

Cylinder Head

Inspect cylinder head for cracks and warpage. Using a
straightedge and feeler gauge check cylinder head at manifold and
cylinder block surfaces for warpage. Replace cylinder head if warpage
exceeds specification. See CYLINDER HEAD table under ENGINE
SPECIFICATIONS at end of article.

Valve Springs

Using a valve spring tester, measure tension of valve springs
at specified length. Ensure valve spring free length and ocut-of-square
are within specification. See VALVES & VALVE SPRINGS table under
ENGINE SPECIFICATIONS at end of article.

Valve Stem 0il Seals
Install o0il seal using Seal Installer (09201-41020).

NOTE: Intake valve stem o0il seal is Gray and exhaust valve oil
seal is Black.

Valve Guides

1) To determine wvalve stem-to-—guide clearance, measure and
record valve stem diameter. Measure valve guide inside diameter and
record. Subtract valve stem diameter from wvalve guide inside diameter.
Ensure valve stem and guide are within specification and replace as
necessary. See VALVES & VALVE SPRINGS table and CYLINDER HEAD table
under ENGINE SPECIFICATIONS at end of article.

2) To remove valve guide, heat cylinder head to 176-212°F
(80-100°C). Using hammer and Valve Guide Remover/Installer (09201-
70010), drive valve guide from cylinder head.

3) Measure cylinder head wvalve guide bore I.D. If cylinder
head valve guide bore T.D. is greater than .4341" (11.026 mm), use a
reamer to machine cylinder head bore to .4350-.4361" (11.049-11.077
mm) for oversized valve guide. If valve guide bore I.D. is greater
than .4361" (11.077 mm), replace cylinder head.

4) To install valve guide, heat cylinder head to 176-212°F
(80-100°C) . Using hammer and Valve Guide Remover/Installer (09201-
70010), drive valve guide into cylinder head.

CAUTION: 1Install wvalve guide so installed height above cylinder head
surface is .500-.516" (12.70-13.11 mm).

5) Using a sharp 6-mm reamer, ream valve guide to obtain
correct valve stem o0il clearance. See CYLINDER HEZD table.

Valve Seat
Information is not available from manufacturer.

Valves

Ensure valve stem diameter and valve margin are within
specification. Check wvalve contact pattern and overall length. See
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VALVES & VALVE SPRINGS table under ENGINE SPECIFICATIONS at end of
article.

Seat Correction Angles

To lower valve seat surface on valve, cut seat at 30 degrees
and 45 degrees. To raise wvalve seat surface on valve, cut seat at 60
degrees and 45 degrees.

CYLINDER BLOCK ASSEMBLY

Piston & Rod Assembly

1) Note direction of connecting rod installation on piston
before removing. Check rods for bend and twist. Replace rods if bend
or twist exceeds specification. See CONNECTING RODS table under ENGINE
SPECIFICATIONS at end of article.

2) Measure connecting rod bolts for stretch. On 1.6L, measure

rod bolt .59" (15 mm) from rod. See Fig. 19. Minimum diameter is .
3386" (8.60 mm). On 1.8L, measure rod bolt .787" (20 mm) from head of
bolt. See Fig. 19. Minimum diameter is .276" (7 mm). On all engines

replace rod bolt and nut if less than minimum diameter.

3) Note mark at center of connecting rod, which must be
aligned with front mark on top of piston. See Figs. 19 & 20. Install
connecting rod in original direction. Install piston with front mark
on piston top toward timing belt end of engine.

.59" ]
(15 mm) -

93182238

Fig. 19: Measuring Connecting Rod Bolts For Stretch (1.6L)
Courtesy of Toyota Motor Sales, U.S.A., Inc.
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_93F82227 e

Fig. Measuring Connecting Rod Bolts For Stretch
Courtesy of Toyota Motor Sales, U.S.A., Inc.

Align Marks

91F00427
Fig. 21: Aligning Piston & Connecting Rod (Typical)

Courtesy of Toyota Motor Sales, U.S5.A., Inc.

NOTE: Three different standard sizes of piston and cylinder bore
are used. Piston and cylinder bore sizes are identified by a
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numerical size mark, "1", "2" or "3". Pi
on piston top and cylinder bore size is
block deck surface. See Figs. 22 and 23.

ston size is stamped
stamped on cylinder

Size Mark

1,20r3
Front Mark
\U

1.6L

Size Mark
1,20r3

Front Mark

1.8 L
93G82228

Fig. 22: Identifying Piston Front Mark & Size Mark
Courtesy of Toyota Motor Sales, U.S5.A., Inc.

Fitting Pistons
1) To determine if piston-to-cylinder clearance is within
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specification, measure piston skirt diameter at 90-degree angle to
piston pin, .956" (24.5 mm) from top of piston.

2) Three standard piston sizes are used. Piston size is
identified by a numerical size mark, "1", "2" or "3", stamped on top
of piston. See Fig. 22. See PISTONS, PINS & RINGS table under ENGINE
SPECIFICATIONS at end of article. Ensure piston diameter is within

specification.
3) Three standard cylinder bore sizes are used. Cylinder bore
size is identified by a numerical size mark, "1", "2" or "3", stamped

on deck surface. See Fig. 23. See CYLINDER BLOCK table under ENGINE
SPECIFICATIONS at end of article. Cylinder bore diameter is measured
39" (10 mm) from top and bottom of bore, and at middle of bore. Make 2
measurements (front-to-rear and side-to-side) at top, middle and
bottom of each cylinder to find taper and out-of-round.

4) To determine piston clearance, subtract piston diameter
from cylinder bore diameter. If clearance exceeds specification,
replace piston with standard piston if cylinder taper and out-of-round
are within specification. If any cylinder measurement exceeds
specification, bore all cylinders to uniform diameter and replace all
pistons with oversize pistons to maintain balance. See PISTONS, PINS &

CYLINDER NUMBERS
No.1 No.2 No.3 No.4

Cylinder Bore Size Mark
II1II, II2II OR II3II
23_91G00428

Locating Cylinder Bore Size Marks
Courtesy of Toyota Motor Sales, U.S5.A., Inc.

Fig.

Piston Rings
Ensure ring end gap and side clearance are within
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specification. See PISTONS, PINS & RINGS table under ENGINE
SPECIFICATIONS at end of article. Position piston ring gaps 90 degrees
apart. Ensure ring end gaps are not aligned, and ensure ring gaps do
not align with piston pin.

Rod Bearings

1) Note direction of connecting rod and cap before removal
for reassembly reference. If bearings are to be reused, measure
bearing o0il clearance using Plastigage before removing pistons. Check
connecting rod side play. See CONNECTING RODS and CRANKSHAFT, MATIN &
CONNECTING ROD BEARINGS tables under ENGINE SPECIFICATIONS at end of
article.

2) Rod bearings are available in 3 standard sizes. Reod
bearing size is indicated by a numerical identification mark, "1", "2"
or "3", stamped on back side bearing shell and on connecting rod cap
Identification mark is used to determine bearing thickness. See
CONNECTING ROD BEARING SPECIFICATIONS table.

3) Install piston and rod assembly. Check rod bearing
clearance using Plastigage method. Tighten rod bolts in 2 steps to
specification, then turn nut additional 90 degrees. If rod bearing
clearance is excessive, measure crankpin journal diameter. If crankpin
journal diameter is within specification, replace bearing with a
standard bearing. If crankpin journal is less than minimum
specification, a .0098" (.25 mm) undersize bearing is available.
Regrind crankshaft to fit undersize bearing if necessary.

CONNECTING ROD BEARING SPECIFICATIONS TABLE

Bearing Thickness

Bearing Identification Mark In. (mm)
PP s ik imalsees v TG e PRl M iGER e .0585-.0587 (1.486-1.490)
WOM  m oo smmsemnis S5 SEREUREIE SR SRS S ST .0587-.0588 (1.490-1.494)
B e s s e e m e e e mmmese e ey e e e .0588—.0590 (1.494-1.498)

Crankshaft & Main Bearings

1) Ensure main bearing caps are numbered for location, and
arrow on caps point toward timing belt end of crankshaft. Remove main
bearing cap bolts in proper sequence. See Fig. 24.

2) Cylinder block main bearing bore size is indicated by a
size mark number, "1", "2" or "3", stamped on cylinder block. See
Fig. 25. Main bearing journal size is indicated by a size mark number,
"o", "1" or "2", located near crankshaft counterweight.
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TIMING BELT ¥
SIDE OF ENGINE < = 2

INSTALLATION
91H00429

Fig. 24: Main Bearing Cap Bolt Removal & Installation Sequence
Courtesy of General Motors Corp.
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Main Bearing Cylinder
Bore Size Mark o

22222

\

No. 3 No. 5
No. 2 No. 4

JOURNAL NUMBERS

Main Bearing
Journal Size
Mark

IIOII, I!1II Or EI2II

JOURNAL

No.1 No.?2 No.3 No.4 No.5 HUMBER:S

CRANKSHAFT

*}Bearln Size Mark
||1 1 II2|| II3II Il4ll Or ll5ll

BEARING

91A00430
Fig. 25: Locating Main Bearing Bore, Main Bearing Journal & Bearing
Size Marks
Courtesy of Toyota Motor Sales, U.S.A., Inc.

3) Measure main bearing clearance using Plastigage method.
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Main bearing clearance should be .0006-.0013" (.015-.033 mm). Maximum
wear tolerance is .004" (.10 mm). If bearing clearance is excessive,

measure crankshaft main bearing journals. Measure Jjournals at each end

of journal and 90 degrees from first readings. Grind crankshaft to
0098" (.25 mm) undersize or replace crankshaft if journal minimum
diameter, taper or out-of-round are not within specification.

4) When replacing worn bearings on a crankshaft that is
within original specification, use size markings on bearings to

identify replacement bearing. If bearing size mark on original bearing

cannot be obtained, use number on cylinder block (main bearing bore
size mark) and number on crankshaft (main bearing journal size mark)
to determine bearing number. See MAIN BEARING SELECTION table.

MATN BEARING SELECTION TABLE

Main Bearing Bore Main Bearing Bearing
Size Mark Journal Size Mark Size Mark
AT e soe semeoeioTes B SWISOSISTEIS B8 SIeREN i — .
R o o ST BN SO Bk e LT s o SEERRE e DEEEEYE S ey
TL™  avs s simmeEane &G sieEREEE 66 S PN e s st TR e e IIEIE S S ngw
B et e e eision te s miee se meee s TOM  oevimie s suenmisisims se simmmieis e s s nan
AT v o weisiag e SRR 6 et AT oo oe senm ed 86 wEERTE e e v w3
WAL viie saw sisieimeritiy sny PERSRRSSIEEY Sne PSRN DT ot e ssReIE n SERRESLS s v
BN m on ST B SO i Gwiee POR e o SEEEREE o BEEEE e o 0K tsm
AT aus 6 SEREEE NG SRR e S T e s st s RS MRS S S nan
e L R — s

5) When installing main bearing caps, ensure arrow on caps
point toward timing belt end of crankshaft. Tighten bolts in sequence.
See Fig. 24.

6) Tighten bolts to specification. See TORQUE SPECTIFICATIONS.
Ensure crankshaft end play is within specification. See CRANKSHAFT,
MATN & CONNECTING ROD BEARINGS table under ENGINE SPECIFICATIONS at
end of article.

Thrust Bearing

Install thrust bearing on main bearing, with grooves toward
crankshaft, away from cylinder block. Replace thrust bearing if
crankshaft end play is not within specification. See CRANKSHAFT, MAIN
& CONNECTING ROD BEARINGS table under ENGINE SPECIFICATIONS at end of
article.

Cylinder Block

1) Using feeler gauge and straightedge, check cylinder block
deck surface in 6 places for warpage. If warpage exceeds
specification, replace cylinder block. See CYLINDER BLOCK table under
ENGINE SPECIFICATIONS at end of article.

2) Check cylinder bore wear and taper in 3 places. Cylinder
block bore diameter is measured .39" (10 mm) from top and bottom of
bore, and at middle of bore.

3) Various cylinder bore sizes are used. Cylinder bore size
is identified by a numerical size mark, "1", "2" or "3", stamped on
deck surface. See Fig. 23. Bore cylinder block if taper exceeds
specification. See CYLINDER BLOCK table.

ENGINE OILING
ENGINE LUBRICATION SYSTEM

The crankshaft-driven oil pump provides lubrication to the
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main gallery. See Fig. 26.

Crankcase Capacity
Crankcase capacity with oil filter change is 3.5 gts. (3.3L)
for 1.6L and 3.9 gts. (3.7L) for 1.8L.

0il Pressure

With engine at normal operating temperature, o©il pressure
should be greater than 4.3 psi (.3 kg/cm®) at idle and 36-71 psi (2.5-
5.0 kg/cm®) at 3000 RPM.

Qil Filter

Oit Pump

Relief Valve
Qil Strainer

S0101635

Fig. 26: Cross—Sectional View Of Engine 0il System
esy of General Motors Corp.
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Removal & Disassembly

1) Remove timing belt and crankshaft sprocket. See TIMING
BELT under REMOVAL & INSTALLATION. Remove front exhaust pipe. Remove
engine stiffener bracket (if equipped) and o0il pan. See OIL PAN under
REMOVAL & INSTALLATION.

2) Remove o©il pump pickup. Remove dipstick from oil pump
housing. Remove oil pump retaining bolts, and remove oil pump. Remove
0il pump cover from rear of o0il pump. Remove ©0il seal from oil pump
housing. Remove snap ring, spring and relief valve from oil pump
housing.

Inspection

1) Inspect components for damage. Ensure relief wvalve slides
freely in bore. Using feeler gauge, measure clearance between driven
gear (outer gear) and oil pump housing. Replace pump assembly if
clearance exceeds specification. See OIL PUMP SPECIFICATIONS table.

2) Measure tip clearance between driven gear (outer gear) and
drive gear (inner gear). Replace gear set if clearance exceeds
specification.

3) With all gears in oil pump housing, place straightedge
across oil pump housing. Measure gear end clearance between both gears
and straightedge. Replace oil pump assembly if clearance exceeds
specification. See OIL PUMP SPECIFICATIONS table.

OIL PUMP SPECIFICATIONS TABLE

Application In. (mm)
Rotor Side CledarancCe ... ..icieereranenannnns .0010-.0033 (.025-.085)
Rotor Tip ClearantGe .iis s sacsiadaneasissas i .0010~-.0033 (.025-.085)
Maximom AlIewable: cesus os ssiamenss s sieiemeies v sisiEEreeE S seiEs .014 (.35)
Rober: Cloaranes & isiddied i iadnieg vl inidnges i .0031-.0071 (.080-.180)

Reassembly & Installation

1) To reassemble, reverse disassembly procedure. Install oil
seal using seal installer. Coat seal lip with grease. Tighten oil pump
cover bolts to specification. See TORQUE SPECIFICATIONS table.

2) To install, reverse removal procedure. Use new 0il pump
gaskets. Tighten all bolts to specification. See TORQUE SPECIFICATIONS
table.

TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS TABLE

Application Ft. Lbs. (N.m)
A/C Compressor Bolh ...ttt iin o nennenneennnnnns 18 (24)
Camshait Sprecket Belbt s swseids o aws@iss o Seseis 43 (58)
Center Transaxle Mount-To-Crossmember Nut ........ 47 (64)
Connecting Rod Nut

BECD: L swwnweis o swcsamms s Searenee o el nms s sk 21 (29)
Step 2 i e e e Turn Additional 90 Degrees
Crankshatt Pulley Belt ¢ o:cwvsmes os wameed os seia 87 (118)
Cylinder Head Bolt

Shors 1. imassss b inaTiss i i Rl N in RS eE N sn (1) 22 (30)
BEEp 2  cwewnmas o st s (1) Turn Additional 90 Degrees
Step 3 it i e (1) Turn Additional 90 Degrees
Exhaust: Matdifold BolE/ Mk wsassiee oo wmasaes de e 25 (34)
Flywheel/Drive Plate Bolt

BE G s indEEes i iaEEes i iadRTes i iR EE i SR 47 (64)
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MAT 2 oon cwsanmsn G SREGREns S SRIRETGIE S SEIGEREE S SRS 58 (79)
Fuel Rall BolE & ittt it tneeeenesnassnssnassennsnssass 11 (15)
Intake MamiFold Beolk/Nabk & o o sosmess o v 14 (19)
Lower Ball Joint-To-Steering Knuckle Nut ........ 94 (127)
Matw Begring Cap: Bt @ ib i imied i smina e e e (2) 44 (60)
it Brmp BOEE 5w swaremals o SRraeTeE e saaEneeE e s 16 (22)
Power Steering Pump Bolt ... ..t iinnnann 29 (39)
Rear Transaxle Mount Through Bolt ..........c..cc... 6d (87)
Right Engine Mount (Timing Belt Side) Engine Mount

Bracket Mounting Belt ....... ...t inenecnnnnn 35 (47)

Throtugh BEGIE & w: swrvwmias o SRaEnEs @ SeiEes e slaage 64 (87)
Spark PlUgSs . i et i it innsseceaeannassassnssnssssensns 13 (18)
Tie Rod End-To-Steering Knuckle Nut .............. 36 (49)
Timinyg Belt THler Puldey BOlE  .we se cwposams se sepsesss 20 29
Upper 0il Pan—-To-transaxle Belt ....cciss0:00c0a0sa 17 (23)
Upper 0il Pan-To-Engine (1.8L)

Torx BoOlL ..ttt ittt ittt aenosnaasassossannnnnanan 11 {15)

Hox Belts ((LoBL) aasews on csaseed &6 seiemees &6 et s 12 (16)
WaEer BHmp BOLEE . ceiveimims se swmmmmms s swissms s swismes 11 (15)
Water Pump Pulley Bolt .. caciiie e ameisios s diasas 1% {Z3)
Whael: Buty NHUE & os camees o sremsmaes s seissiees oe s e 76 (103)

INCH Lbs. (N.m)

Camshaft Bearing Cap Bolt .ucciis s sesiases awi (3) 115 (13)
LE Pan! BRTE v as sesmsies e sieiscneioie pe sieiEwiaas s sisieieais 44 (5)
0il Pump Cover BollL .. ...ttt inennninssnnnesss 89 (10)
@it Bomp Eick=Up: Tabe BRlE wwewes v samees e sk 84 (9.5)
Rear Seal Retainer Bolh ...ttt it iiennaann 79 (9)
Timing Bellk Cover Boll ..i: cwcwiis e cweiiias s 62 (7)
Valve: Eover Bolh: casmmes es semseses o sesems b e 53 (86)
(1) — Tighten bolts to specification in sequence.

See Fig. 4.
(2) — Tighten bolts to specification in sequence.

See Fig. 24.
(3) — Tighten bolt to specification in sequence.

See Fig. 17 & 18.

ENGINE SPECIFICATIONS
GENERAL ENGINE SPECIFICATIONS

GENERAL SPECIFICATIONS TABLE

Application Specification
1:6T

BISHISCEEHEHE & o cenupems s swpamoems e swrEms 97 Bd.. FER. (1.5
BOED! i3 iacEhaes i iaiahas s iainaes B ARG eE B 3.19" (81 mm)
SEEOKD:  camwmaes os semmmes o seasies v semns v 3.03" (77 mm)
Compression Ratio ... iiiiiriinnn e enneennaceannnns 8. 51
Fiael: SYSEem i o eaianuid &% eeididd &8 e 88 s o4 5% PFI
HOrSE8pawer @ BPM .ciciws s swiamosis s swismsss - (1) 105 @ 5800
Torgue: Pty Tbs. @& BPM . oo cossihs oh siaenais o diae 100 @ 4800
1.8L

Displacement ......ciieiiennnnneennnas 108 Cu. In. (1.8L)
BoEe: oo caadanid 8% GRS £ LR S i 8 3.19" (81 mm)
5 0= 3.37" (85.5 mm)
Compressien Ratde sovs i coomds o aweehds o esekeE S5
Fel. SYSEEM! e ao ciusmmns & sesmeims o s Ve sesiieeis §e s PFI
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Horsepower @ RPM .....ciccecanansassaasans (2) 115 @ 5600
Tordgiie: FE. BbBS. B BEM . .0 cmeeiesns me sseeoisms se s 115 @ 2800
(1) — Horsepower for California models is 100 @ 5800.

(2) — Horsepower For California Model Is 110 @ 5600.

CRANKSHAFT, MAIN & CONNECTING
ROD BEARINGS SPECIFICATIONS

CRANKSHAFT, MAIN & CONNECTING ROD BEARINGS TABLE

Application In. (mm)
Crankshaft

End Play

Btandard .o ss smeaaEs i okieeEE 8 .0008-.0087 (.020-.221)
L == i e 1 s S .0118 (.300)
Maozimam Buanenl ¢ sicesgn of Soisisedis o Seeistems o i .0002 (.005)

Main Bearings
Journal Diameter

Size: Mark "D" . cwcswas s ek 1.8895-1.8898 (47.994-48.000)
Size Mark "1" .. .iiiiiicienan 1.8893-1.8895 (47.988-47.994)
Size Mark 2" i ceceiiiis i oeie 1.8891-1.8893 (47.982-47.988)
JoUrnal OUE=—0F—ROUML .« cs swimmmms s swineses s s .0008 (.020)
dJopradl Taper: i iedsEed i ieins e v e dneed s .0002 (.005)
Ol Elearafioe: .o cwcawes s esraeaE § .0006-.0013 (.015-.033)

Connecting Rod Bearings
Journal Diameter

LT soe srmnmspsgns s sowissiees s G0 1.5742-1.5748 (39.985-39.999)
1810 5 ia it es s deishes 53 ia 1.8892-1.8898 (47.985-48.000)
Jonrnad: QUE—OF=Balltd: s e esaseets aw s maes o s .0002 (.005)
Journal TAPeY .. v ieesetaansnannssassnassnssas .0002 (.005)
0il Clearance

SEAOHSET caisios s smnseisies se sosnsiesess s .0008-.0020 (.020-.051)
Wepr: Tixgmdls 260 i i ilwe e i iaimSed b iaissed s s .0031 (.078)

CONNECTING RODS SPECIFICATIONS

CONNECTING RODS TAELE

Application In. (mm)
Minimum Bolt Diameter
(RO cwimspmios s sspsmeisias s soamsrasese e seiammEms e 8 .3386 (8.60)
{8R) isaihees i iaiaees i iadnees b inEinEeaE s L2760 (7.00)
Maximum Bend .............. .002 Per 3.94 (.050 Per 100.1)
Maximum Twist ............. .002 Per 3.94 (.050 Per 100.1)
Side Play
Standard ... e e e .006-.010 (.015-.250)
Wear: LImaE .0 i similss en 5 simame ed 5 S it e s s .0118 (.300)

PISTONS, PINS & RINGS SPECIFICATIONS

PISTONS, PINS & RINGS TABLE

Application In. (mm)
Pistons

0il Clearance

Standard e e an seieiaes diE s e s .0033-.0041 (.085-.105)
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MITATOM wvamees i sl ees se sbliaees i SaramnieE e 5 L0051 (.13)
Diameter (1)
Size Mark "I" L.oaieius i ea 3.1852-3.1856 (80.905-80.915)
Size Mark M2" L ceesisies e s 3.1856-3.1860 (80.915-80.925)
Size Mark 3% [ icicesses e 3.1860-3.1864 (80.925-80.935)
Pins
Diameter ...t eininieeneenaas Information Is Not Available
Rod Fit awawews o swmses &% ewe Information Is Not Available
Rings
No. 1
End Gap
Standard ... iiiii i it ia et e .010-.018 (.25-.45)
Wealr TEIMEE  cu oo s o srbirreinns e srbieririend e e 042 (1.07)
Side QlEaTrante . cewewme e swimemes s .0018-.0035 (.045-.090)
No. 2
End Gap
Standard ...t i e it .014-.020 (.35-.50)
Wear Tamit ww os camseus o e &6 seiemaes 96 & .0472 (1.20)
Side ClearantE . ceicesis sie sossmisee s .0012-.0028 (.030-.071)
No. 3 (0il)
End Gap
Standard ... .. e e et .006-.018 (.15-.45)
Wealr TRIMEE o oo saesmis o sl @i s e v 041 (1.05)
(1) — Piston diameter is determined by numerical size mark

on top of piston. See Fig. 22.

CYLINDER BLOCK SPECIFICATIONS

CYLINDER BLOCK TABLE

Application In. (mm)

Cylinder Bore
Standard Diameter (1)

Size Mark "1" i cssssas e e 3.1890-3.1894 (81.001-81.010)
Size Mark "2" ... 3.1894-3.1898 (81.010-81.020)
Size Mark "3V o csaseud swaa 3.1898-3.1902 (81.020-81.030)
Cylipder Bore BiMiE  cewe se smimmsiss se sosimmsies s 32377 81..73)
Maximum Taper & Out-O0Of-Round .......c.cccieeaunn .004 (.101)
Maximnm: Deck WarPage .- s sewsseiss s sesemes s oo .002 (.05)
(1) — Cylinder bore diameter is determined by numerical size

mark on deck surface. See Fig. 23.

VALVES & VALVE SPRINGS SPECIFICATIONS

VALVES & VALVE SPRINGS TABLE

Application Specification

Exhaust Valves

Face ARgle: s on swc@ees 58 smi@add 96 seidmmed §e saiemme a4 86 5 45°
MEON METGTIE .. cepoemes s cwpammams s sepssmmms s .020" (.50 mm)
Overgll Lengbh (MIn) o6 a6 ieinsed v sednees 3.4390 (87.35)
Stem Diameler ...ccsecsacacas .2348-.2354" (5.96-5.98 mm)
Intake Valves

Paee-ARGES: o oo cedesanm 5 SR 5o SR B ST 5o 8 45 °
MERANGH MELGIT . cviosimns sie somismens s ssismses o .020" (.50 mm)
Overall Length (Min) ...iiiiiieeienennenans 3.4232 (86.95)
Stem DIametel .. cessess o e .2350-.2356" (5.969-5.985 mm)
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Free Length ........
Out-0Of-S5guare ......

Pressure
Valve Closed ......
Valve Open  ........
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................... 1.518" (38.57 mm)
...................... .079" (2.0 mm)

ILbs. @ In. (kg @ mm)

........... 37.3 @ 1.25 (16.9 @ 31.7)
........ Information Is Not Available

CYLINDER HEAD SPECIFICATIONS

CYLINDER HEAD TABLE

Application

Maximum Warpage

Specification

Cylinder Head Surface ... iiennnennns .002"™ (.05 mm)
Manifeld Burfaees: ooy ol Sweusis u deemiss .004"™ (.10 mm)
Intake & Exhaust

Cylinder Head Valve

Guide Bore (MaX) ..iuiiiicecnnaana (1) .4341" (11.026 mm)

Valve Seats

Seab Angler ouc op seiseoiis ol SeisiEis G Swieeis gk UeieieE el 45°
Seat Contact Width .....ccccevan. .039-.055" (1.0-1.4 mm)
Valve Guide I.D. ...cuiien.. .2366—.2374" (6.010-6.029 mm)
Valve Guide Protrusion ...... .500-.516" (12.70-13.11 mm)
Intake

Valve Stem-To-Guide 0il Clearance

SEAESET caimieos s senasies soe sene .0010-.0024" (.025-.061 mm)
Weesir: Tirmdls 60 b iR wids i iR ins s il iainsess & .003" (.08 mm)
Exhaust

Valve Stem-To-Guide 0il Clearance

Standard  ceoauas ou smieseand & el .0012—-.0026" (.030-.066 mm)
WEAYF FHMTE oo s swiasinims sis sososmmsis s sowsimawss - .004" (.10 mm)
(1) — If diameter exceeds specification, cylinder head must

be machined for oversized valve guide.
CAMSHAFT SPECIFICATIONS

CAMSHAFT TABLE
Application In. (mm)
Gear Backlash (MaxX.) i cuiieinieetoaeaenaaanan .0188 (.30)
Exhaust Camshaft

End Play

Standard  coas on e § RedETEE 6 .0014-.0035 (.035-.090)
WEHT B s o swspsions i soeparsmoims S Siulamssimss e S .004 (.10)
Journal Diameter

N L o swasmes s esrammms s sk .9822-.9829 (24.949-24.965)
OEhers i iiieiie i ieinenanannan .9035—-.9041 (22.949-22.965)
Journal 0il Clearance

SEAOESET saiios s senseisis se sosnsresesE s .0014-.0028 (.035-.072)
Wegr: Tigmdls 2650 b ia e in iaicsed vl i ineed i 5k .004 (.10)
Lobe Height

Standard ...t i e 1.6520-1.6560 (41.960-41.060)
MMM acosaud o% eemamed &% e 96 seammeed § 1.6358 (41.55)
Intake Camshaft

End Play

SEABRAIEd s we smiesmies s siiEmEEEE @ .0012—-.0033 (.030-.084)
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WEQTY TAINHE s o swiwemes s sbraeemis b seraeees e e .004 (.10)
Journal Diameter

BTN 5 on cwidenni O aeldeis gk s .9035-.9041 (22.949-22.965)
Journal 0il Clearance

Standard  wih s i seiaaes b s i e . .0014-.0028 (.035-.072)
WEAT [HIMAE was s csrmmias s Shiaaials e Saaaes me s .004 (.10)
Iobe Height

Standard  csowa o seaseed & ae 1.6450-1.6539 (41.910-42.010)
MiNIMUIM bttt e et ottt e e esenensnseansasnnas 1.6338 (41.50)

VALVE LIFTERS SPECIFICATIONS

VALVE LIFTERS TABLE

Application In. (mm)
Bore Diameter ... ieieeenenns 1.2205-1.2215 (31.000-31.025)
Lifter Diameter & cucogi: an ol 1.2191-1.2195 (30.966-30.976)
0il Clearance

Standard: oo es s ieiEaes b S i & .0009-.0023 (.024-.059)
MAEAMINMN warsees oo sluemies s sbraeirEE i shraenaels e sk 003 HaBT)
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