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ARTICLE BEGINNING

1989- 90 VOLKSWAGEN ENG NES
1.8L 8-Valve & 1.8L 16-Val ve 4-Cylinder

1989- 90

Cabriolet, Fox, Golf, GIl, Jetta, Jetta Gl
1990

Cor r ado

* PLEASE READ THIS FIRST *

NOTE: For engine repair procedures not covered in this article,
see ENG NE OVERHAUL PROCEDURES - GENERAL | NFORVATION article
in the GENERAL | NFORVATI ON secti on.

ENGINE IDENTIFICATION

Engi ne identification nunber is stanped on a machi ned pad,
| eft side of engine block, near distributor assenbly. See Fig. 1. The
first 2 characters designate engi ne code.

ENG NE | DENTI FI CATI ON CODES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Engi ne Code
1.8L 8-Val ve 4-Cylinder
Cabriol et . ... .. . JH
FOX uMm
CGolf, Golf GI & Jetta ............... (1) GX, RV or PF
1.8L 16-Val ve 4-Cyl i nder
GIl & Jetta Gl ... .. PL

(1) - Code GXis a 1.8L with 85 HP. Code RVis a 1.8L
with 100 HP. Code PF is a 1.8L with 105 HP.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fig. 1:
Courtesy of Vol kswagen United States, Inc.
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NOTE: Mat ch mark engi ne nounts to ensure original alignment is
achi eved after installation. On vehicles with A/C and power
steering, renove conponents wi th hoses attached and secure
out of way.

ENGINE R & | (EXCEPT FOX)
REMOVAL (EXCEPT FOX)

1) Di sconnect and renove battery. Open fuel tank fill cap and
radi ator cap. Renove intake air duct. On 16-val ve engi nes, renove
i ntake mani fold assenbly. On vehicles with A/C, renove trim panel and
| ower apron. Renobve condenser from crossnmenber and radi ator. Renove
all duct work. Mark and di sconnect A/C and cooling fan electrica
connectors. Renove accessory belts.

2) On Golf, GTl and Jetta nodels, |eave A/ C hoses attached
and renmove A/ C conpressor. Pivot A/ C condenser and conpressor to side
of vehicle and secure.

3) On Cabriolet and Scirocco nodels, renove alternator and
timng belt cover. Renpbve 3 A/C bracket Allen head bolts behind timng
belt cover. Renove A/ C bracket support brace. Renove A/ C conpressor
bracket bolts. Leave hoses attached and secure A/ C conpressor with
bracket out of way.

4) On all nodels, open heater controls. Renove cooling hose
fromthernostat housing flange and drain coolant. Renove flange. Mark
and renove all cooling system hoses (as necessary).

5) On Golf, GIl and Jetta nodels, renove grille fromradiator
support. Disconnect electrical connectors at radiator support. Renove
radi ator-to-support bolts. Renove radi ator support using care not
damage headli ghts. Renove radiator, fan and shroud assenbly.

6) On all nodels, renove axle shafts fromtransaxle. See FWD
AXLE SHAFTS article in the DRI VE AXLES section. Mark and di sconnect
shift |inkage and speedoneter cable. Mark and renove el ectrica
connectors and vacuum hoses (as necessary). Disconnect throttle,
crui se and ki ckdown cables (if equi pped). Leave fuel |ines connected
and renove cold start injector and warmup regul ator.

7) Renove fuel injectors and install protective caps and
pl ugs. Renove rear engi ne nount. Renove conpl ete transaxle nount. On
Cabriol et nodels, renove right front tire assenbly. Renove right and
| eft engi ne nount through bolts.

8) On all nodels, install engine sling on engine |ift hooks.
Carefully rai se engi ne and transaxle out of vehicle. Separate
transaxle fromengine (if necessary).

INSTALLATION

1) To install, reverse renoval procedure. Engine alignment
adj ustment is necessary whenever engine is renoved or nounts are
| oosened. To adjust, |oosen through bolt on engine nmount "A"'. Loosen
transm ssion transaxl e nmount "B" bolts. Loosen front engi ne nount and
bracket. See Fig. 2.

2) Lightly rock engine and transaxle to allow position to
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shift as necessary. Evenly tighten nount bolts in reverse order of
| oosening. Fill fluids to proper level. Adjust clutch pedal (if
equi pped). Tighten all bolts and nuts to specifications.

ENGINE R & | (FOX)
REMOVAL (FOX)

1) Di sconnect negative battery cable. Open heater valve,
cool ant expansion tank and drain radiator through | ower radiator hose.
Mark and di sconnect all heater hoses. Disconnect electric cooling fan
and therno switch. Renove |ower and side radiator nounting bolts.
Renove fan, shroud and radi ator. Renove M T clutch cable (if
equi pped) .

2) Mark and di sconnect electrical wring and vacuum hoses (as
necessary). Disconnect throttle, cruise and ki ckdown |inkage (if
equi pped). Renopve fuel injectors and install protective caps and
pl ugs. Leave fuel lines attached and renove cold start val ve. Renove
charcoal canister and set aside.

3) Renobve 3 upper engine-to-transaxle bolts. Renove intake
air duct. Renove left and right engine nmount nuts. Disconnect and
renove starter assenbly. Renpbve 2 | ower engine-to-transaxle bolts.
Renove transaxl e inspection cover plate. Disconnect exhaust inlet pipe
support and separate inlet pipe fromexhaust manifold.

4) Support transaxle. Attach engine sling to engine lifting
hooks. Rai se engi ne/transaxle until engine clears engi ne nounts.
Ensure transaxle is supported. Renobve renmini ng engi ne-to-transaxle
bolts. Lift and separate engine fromvehicle wthout transaxle.

INSTALLATION

Lubricate transaxle main shaft splines and contact area
bet ween clutch rel ease bearing and clutch pressure plate with MS2
grease. DO NOT | ubricate guide sleeve for clutch rel ease bearing. To
conplete installation, reverse renoval procedure. DO NOT reuse self-
| ocki ng nuts. Ensure engine nmounts are installed to original |ocation.
Ti ghten engi ne nmounts and subframe bolts with engine running at idle.
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A" - 181t Ibs. {25 N.m)
B - 22t Ibs. {30 N.m)
C' - 451t Ibs. (B0 N.m)
‘D" - 521t lbs, (70 N.m)

"€ - 551t Ibs. {T5N.mM)

Fig. 2: Engine/ Transaxl e Al i gnnment
Courtesy of Vol kswagen United States, Inc.

INTAKE MANIFOLD R & |

Renmoval and installation procedure is not avail able from
manuf acturer. See TORQUE SPECI FI CATIONS table at end of this article.

EXHAUST MANIFOLD R & |

Renmoval and installation procedure is not available from
manuf acturer. See TORQUE SPECI FI CATIONS table at end of this article.

CYLINDER HEAD R & |
REMOVAL

No renoval procedure avail abl e from manufacturer. Cylinder
head may be renoved with engine in vehicle. Match mark all conponents
for installation reference. Timng belt nust be renoved. See TIM NG
BELT R & I in this article. See Fig. 3 or 4. Renove cylinder head
bolts in reverse sequence of installation. See Fig. 5. Replace
cylinder head bolts after |oosening or renoving.
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Fig. 3: Exploded View of 16-Valve Cylinder Head
Courtesy of Vol kswagen United States, Inc.
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Valve Cover

Camshaft
Bearing Cap

o Soui Head Bolt
Lower Spring Seat uter 5pMing  (Replace)

Rear Seal  vae Seal \ g._ Inner Spring /

Ak o Camshaft
/ -~ =il . Seal

Fig. 4. Exploded View of 8-Valve Cylinder Head
Courtesy of Vol kswagen United States, Inc.

INSPECTION

Thoroughly clean all gasket mating surfaces. Check cylinder
head for warpage. The 8-valve cylinder head can be machi ned and 16-
val ve cylinder head cannot be machi ned. Check canshaft(s). See
| NSPECTI ON under CAMSHAFT R & | in this article. See ENG NE
SPECI FI CATIONS at end of this article.

NOTE: DO NOT reuse antifreeze after replacing cylinder block,
cylinder head, head gasket, radi ator and/or heater core.
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INSTALLATION

1) Ensure marking on cylinder head gasket is properly
positioned and install gasket on cylinder block. Do not use any type
of sealant. Carefully position cylinder head on cylinder. Install head
bolt Nos. 9 and 10 hand tight to ensure cylinder head position.

Install remai ning head bolts hand tight.

2) Tighten cylinder head bolts in sequence to specifications.
See Fig. 5. See TORQUE SPECI FI CATIONS table at end of this article. No
further information is avail able from manufacturer.

®J\9/®AC2/

_ _ REMOVE IN REVERSE ORDER
Fig. 5: Cylinder Head Bolt Tightening Sequence

Courtesy of Vol kswagen United States, Inc.

Upper Timing - Camshaft
Belt Cover ;m:?ner Sprocket
m 2 Lower Timing \ g ¥
O \\ Belt Cover
Tl ey
: s \ \ o0 ® E'

P
LAY

Intermediate
Shaft Sprockel

Crankshaft
Sprocket
Fan Belt Water Pump

Pulley Pulley

Fig. 6: Exploded View of Timng Belt Conmponents
Courtesy of Vol kswagen United States, Inc.

TIMING BELTR & |

REMOVAL

Information not avail able from manufacturer. Use expl oded
view for conmponent |ocations. See Fig. 6. Match mark all conponents to
ensure reassenbly to original position.

INSTALLATION (8-VALVE)
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1) Align flywheel/flex plate "O'" mark with pointer. This is
TDC. Renove distributor cap and check position of ignition rotor.
Rotate internmedi ate shaft and position rotor at No. one cylinder mark
on housing. See Fig. 7.

Ignition Rotor TOC Mark

Fig. 7: Aligning Ignition Rotor
Courtesy of Vol kswagen United States, Inc.

2) Wth internedi ate shaft/ignition rotor positioned, rotate
crankshaft and align mark on crankshaft pulley with mark on
i ntermedi ate shaft sprocket. Position canshaft sprocket mark even with
val ve cover surface. See Fig. 8. Install timng belt.

Camshaft
Alignment
Mark

Intermediate
Shaft Sprocket

Water Pump
Pulley

Crankshatt
Pulley

\
Fig. 8 8-Valve Timng Mark Alignnment
Courtesy of Vol kswagen United States, Inc.

3) Rotate tensioner clockwi se to tighten belt and install
l ock nut. Proper tension is achi eved when belt can be tw sted 90
degrees. See Fig. 9. Rotate crankshaft 2 revolutions and check tim ng
mark alignment. To conplete installation, reverse renoval procedure.
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Camshaft
Sprockel

Timing Beilt

O intermediate
Sprocket

Fig. 90 Proper Timng Belt Tension
Courtesy of Vol kswagen United States, Inc.

INSTALLATION (16-VALVE)

1) Install timng belt around crankshaft and internediate
shaft sprockets. Install lower timng belt cover. Install vibration
danmper, noting offset holes. If valve cover is installed, mark on
front of canshaft sprocket nust align with mark on valve cover. If
val ve cover is renoved, place canshaft sprocket mark even with val ve
cover surface. See Fig. 10.

- Camshatt
Sprocket

Camshaft
Sprocket

i gnent
Courtesy of Vol kswagen United States, Inc.

Fig. 10: 16-Valve Timng Mar k
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2) Align crankshaft sprocket mark with mark on | ower timng
belt cover. See Fig. 10. Install tim ng belt around canshaft sprocket.
Rot ate tensioner clockw se until Timng Belt Tension Scal e (VW 210)
reads 13-14. Rotate crankshaft 2 revolutions and check tim ng mark
alignnent. To conplete installation, reverse renoval procedure.

CAMSHAFT OIL SEAL R & |
REMOVAL

1) Renove upper timng belt cover. Place crankshaft at TDC
with No. one cylinder on conpression stroke. Renpve timng belt from
canshaft sprocket. Renove canshaft sprocket. Renove Wodruff key.
Install camshaft sprocket bolt and washer until washer is tight
agai nst canshaft.

2) Rotate inner part of Ol Seal Extractor (2085) outward 2
turns and tighten set screw. See Fig. 11. Lubricate threaded area of
extractor and push in as far as possible. Loosen set screw and turn
inner part of extractor until oil seal is renoved.

INSTALLATION
Coat new seal seat and lips lightly with engine oil. Using
Installer (10-203), install seal until flush. On 16-val ve engi nes, use

Speci al Hex Head Bolt (10-203/1). To conplete installation, reverse
renmoval procedure.

Valve Caver
Ol Seal Extractor - g —-"’:—_:"

{2085) Set Screw

Fig. 11: Renoving Canshaft Q| Seal
Courtesy of Vol kswagen United States, Inc.

CAMSHAFT R & | (8-VALVE)

CAUTI ON: Mark conponents to ensure installation to original |ocation
and position. Conponents are not interchangeabl e.

REMOVAL (8-VALVE)

1) Renove upper timng belt cover. See Fig. 6. Renove val ve
cover. Place crankshaft at TDC with No. one cylinder on conpression
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stroke. Renove timng belt fromcanshaft sprocket. Renove canshaft
sprocket. Renove Wodruff key. Check canshaft end play with cam
foll owers renoved and bearing cap Nos. 1 and 5 installed. See CAVMSHAFT
table at end of this article.

2) Renove bearing cap Nos. 1, 3 and 5 evenly a little at a
time. Repeat for remaining caps. Lift canshaft out of cylinder head.
See | NSPECTI ON bel ow.

INSPECTION

1) Check canshaft bearing oil clearance. See ENG NE
SPECI FI CATIONS at end of this article. If oil clearance is greater
than specifications, install new canshaft and recheck cl earance.
2) If clearance is still greater than specifications,
replace cylinder head. If replacing canshaft(s), ensure identification
nunber between | obes of cylinder No. one, are the sane.

INSTALLATION (8-VALVE)

1) On engines with oil spray jets, position spray at right
angle to canshaft. Place canshaft in cylinder head with both high
poi nts of |obes, for No. one cylinder facing upward. Install bearing
cap Nos. 1, 3 and 5.

2) Tighten evenly a little at a tinme. Repeat procedure for
remai ni ng bearing caps. To conplete installation, reverse renoval
procedure. Ensure timng marks are properly aligned. Allow lifters to
bl eed down for 30 mi nutes before starting engine.

CAMSHAFT R & | (16-VALVE)
REMOVAL (16-VALVE)

1) Renove upper timng belt cover. See Fig. 6. Renove val ve
cover. Place crankshaft at TDC with No. one cylinder on conpression
stroke. Renove timng belt fromcanshaft sprocket. Renove canshaft
sprocket. Renove Wodruff key. Check canshaft end play with cam
foll owers renoved and bearing cap Nos. 1 and 4 (exhaust cam) or 5 and
8 (intake cam installed. See CAMSHAFT SPECI FI CATIONS table at the end
of this article.

Exhaust Camshatt
Front Cap

intake
Manifold

Fig. 12: 16-Val ve Canshaft Bearing Caps
Courtesy of Vol kswagen United States, Inc.
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2) Renove intake canshaft bearing cap Nos. 5, 7 and rear
evenly a little at a tinme. See Fig. 12. Loosen remaining intake
canshaft bearing caps evenly a little at a tinme. Renove exhaust
canshaft bearing cap Nos. 1, 3, front and rear evenly a little at a
ti me. Loosen renmining exhaust canshaft bearing caps evenly a little
at a tinme. Renove | oosened caps. Lift canshafts out of cylinder head
t oget her.

INSPECTION

1) Check canshaft bearing oil clearance. See ENG NE
SPECI FI CATIONS at end of this article. If oil clearance is greater
than specifications, install new canshaft and recheck cl earance.

2) If clearance is still greater than specifications, replace
cylinder head. If replacing canshaft(s), ensure identification nunber
bet ween | obes of cylinder No. one, are the sane.

INSTALLATION (16-VALVE)

1) On engines with oil spray jets, position spray at right
angle to canshaft. Place chain on both canshaft gears. Align marks on
gears and place both canshafts in cylinder head as shown. See Fig. 13.

2) Install intake canshaft bearing cap Nos. 6 and 8 and
tighten evenly a little at a tine. See Fig. 12. Repeat procedure for
remai ni ng i ntake canshaft bearing caps. Install exhaust bearing cap
Nos. 2 and 4 and tighten evenly a little at a tine. Repeat procedure
for remai ni ng exhaust bearing caps. To conplete installation, reverse
renmoval procedure. Allow 30 minutes before starting engine for lifters
to bl eed down.

Drive Chain

Matching Marks

Fig. 13: 16-Val ve Canshaft Gear Position
Courtesy of Vol kswagen United States, Inc.

VALVE ARRANGEMENT

8- Val ve Engi nes
E-1-E-1-1-E-1-E (Front-to-Rear).

16- Val ve Engi nes
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Ri ght Side - Exhaust Val ves.
Left Side - Intake Val ves.

NOTE: "Right" and "Left" refer to right and |l eft side of engine
NOT vehi cl e.

VALVE SEALS & SPRINGSR & |

Val ve seals and springs may be renoved with cylinder head
installed in vehicle. Renove canshaft as previously described. Mrk
and renove lifters. Use conpressed air to hold val ves cl osed.
Installation Bar (2036), Spring Conpressor (VW541/1) and Val ve Seal
Repl acer/ Sl eeve (10-204/A) are necessary tools for replacing. DO NOT
install valve seal w thout using sleeve.

VALVE GUIDE R & |

If valve-to-guide clearance is not within specifications,
repl ace guide(s). See ENG NE SPECI FI CATI ONS tables at end of this
article. To replace val ve gui de, press guide out from conbustion
chanber side. Press guide in cold cylinder head as far as guide wl|
go. DO NOT exceed one ton pressure. Ream guides by hand to achieve
proper val ve-to-gui de cl earance.

VALVE SEATS

1) Check val ve seats prior to any other cylinder head
service. |If valve seats are | ess than specifications, cylinder head
nmust be replaced. Insert the valve and hold firmly against the valve
seat. Measure distance of valve stemtip to valve cover nounting
surface. See Fig. 14.

Vaive Cover Surface

Fig. 14:
Courtesy of Vol kswagen United States, Inc.

2) Subtract measured di stance from m ni nrum specifications.
See M NI MUM VALVE- TO- CYLI NDER HEAD DI MENSI ON fol |l owi ng this paragraph.
The total is maxi mumrefacing allowable for both valve and seat. If
nore is required, replace cylinder head assenbly or machine valve stem
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(Cabriolet only). If Iess than m ni num di nension is used, valve
l[ifters will not function.

M NIl MUM VALVE- TO- CYLI NDER HEAD DI MENSI ON
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
8- Val ve
Intake Valve .............. 1.330 (33.78)
Exhaust Valve ............. 1.342 (34.09)
16- Val ve
Intake Valve .............. 1.354 (34.39)
Exhaust Valve ............. 1.366 (34.70)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VALVES

1) Wth valves renoved, neasure dinmension of valves. |If not
within specifications, replace valves. DO NOT reface exhaust val ves
with machi ne. Lap val ves by hand or replace as necessary. See ENG NE
SPECI FI CATIONS at end of this article.

CAUTI ON:  On 16-val ve engi nes, exhaust valves are sodiumfilled. Use
follow ng procedure to di spose of val ves properly.

2) To dispose of sodiumfilled valves, cut valve stem off
near head of valve with hacksaw. DO NOT all ow water to contact valve
during cutting. Throw valve stemin bucket of water and nove quickly
away. Once reaction with water has ceased, discard val ve. Repeat
procedure as necessary.

VALVE CLEARANCE ADJUSTMENT

NOTE: Cylinder heads w thout shins between canshaft(s) and lifters
are not adjustable. See LIFTERS under VALVES in this article.

1) After any cylinder head repair, check and adjust val ves
with engine cold. After 1000 mles (after repair) or at normal service
interval, adjust with engine warm Shins are available in different
t hi cknesses. Etched side of shimnust be installed away from canshaft.

2) Position canshaft |obes of cylinder to be check with high
poi nts faci ng upward (val ves cl osed). Measure cl earance. See VALVE
ADJUSTMENT SPECI FI CATIONS table in this article. If clearance cannot
be achieved with thinnest shim shorter valves may be installed. If
clearance is greater than specifications, use appropriate shimto
acquire proper clearance.

3) To renove shim rotate lifter (follower) so grooves face
i nward towards each other (one cylinder at a tine). Using Lifter
Conpressor (2078) and Pliers (10-208), renmove shim To install
reverse renoval procedure.
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VALVE ADJUSTMENT SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Col d
Intake .............. . 006-.010 (.15-.25)
Exhaust ............. .014-.018 (.35-.45)
War m
Intake .............. .008-.012 (.20-.30)
Exhaust ............. . 016-. 020 (.40-.50)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
LIFTERS

1) If equipped with hydraulic lifters, no adjustment is
possible. If lifter noise is present, start engine and allow to warm
until cooling fan engages. |ncrease engine speed to 2500 RPM for 2
mnutes. If lifter noise is intermttent or continues, replace
necessary lifters.

2) To determ ne weak or noisy lifter, position canshaft so
No. 1 cylinder |obes high point faces upward. Using a piece of wood,
push down on lifter. If lifter can be pushed down nore than .004" (.10
mm), replace lifter. Repeat procedure for remaining lifters (as
necessary).

PISTON & ROD ASSEMBLY

Ensure piston, rod and rod caps are marked w th matching
cylinder nunber prior to renoval. Ensure engine front arrow is marked
on top of piston. See Fig. 15. Pistons and rods are to be replaced in
sets of 4. Rod cap bolts and nuts nust be replaced after renoving or

| ooseni ng.
@ Rings
Piston Pin
\ )
Q C:D Piston

Cylinder Biogk

Rod Bearing —— A = Cylinder Number

B = Engine Front
Red Cap
&)

o)
Fig. 15 Piston, Rod & Rings
Courtesy of Vol kswagen United States, Inc.
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FITTING PISTONS & RINGS

1) DO NOT neasure clearances with cylinder block nmounted on
an engi ne stand. Check cl earance of piston-to-cylinder bore. Piston
di aneter is stanped on top of piston in mllimeters. Arrow on top of
pi ston faces front of engine.

PI STON- TO- CYLI NDER BORE DI MENSI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pi ston D aneter Cylinder Bore
Si ze In. (M In. (nm
Standard ....... 3.188 (80.98) ...... 3.189 (81.01)
1st Cver ....... 3.198 (81.23) ...... 3.199 (81.26)
2nd Over ....... 3.208 (81.48) ...... 3.209 (81.51)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2) Measure ring end gap. Measure ring side clearance with
piston. If not within specifications, replace as necessary. See ENG NE
SPECI FI CATIONS at end of this article. Install rings on piston with
"TOP" mark facing upward. Recessed edge on outside of center ring nust
face piston pin (down). Position ring ends as shown. See Fig. 15.

g Main Bearing Cap

%@%%

Qil Seal

*\

Seallng Intermedla(e
Shaft Lylmder Block

Flange

Seal Retainer Apply Sealant

Gasket
Rear Cover

Rear Qil Seal ywheel
{Flex Plate}

Fig. 16: Exploded View of Crankshaft Assenbly
Courtesy of Vol kswagen United States, Inc.
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PISTON PIN REPLACEMENT R & |

Ensure piston and rod are properly marked. Renove both
circlips frompin bore groove. Use Piston Pin Replacer (VW207C) to
renove and install the piston pin. If pinis too tight, heat piston to
140gF (602C). To install, reverse renoval procedure. Ensure rod is
properly positioned with piston. See Fig. 15.

CRANKSHAFT R & |

1) Using flywheel Holder (10-201), renove flywheel bolts.
Renove flywheel. Renpbve front and rear oil seals and covers. Renove
connecting rod bearing caps.

2) Measure crankshaft end play. See CRANKSHAFT END PLAY CHECK
inthis article. Renove main bearing cap bolts. Renbve main bearing
caps. Renove crankshaft. To install, reverse renoval procedure.

MAIN BEARING INSTALLATION

Mai n bearing caps are marked with matching journal and nust
be installed to original position. See Fig. 16. Thrust bearing is
| ocated at No. 3 main bearing cap. Use Pl astigage nethod to check
cl earance. Machine or replace as necessary. See ENG NE SPECI FI CATI ONS
at end of this article. Tighten evenly to specifications in severa
st eps.

CONNECTING ROD BEARING INSTALLATION

Ensure rod caps are marked to ensure installation to original
position and | ocation. Use Plastigage to neasure bearing cl earances.
Measure connecting rod side play. Replace or machi ne as necessary. See
ENG NE SPECI FI CATIONS at end of this article. Tighten evenly to
speci fications in several steps.

CRANKSHAFT END PLAY CHECK

Insert feeler gauge between No. 3 mmin bearing and crankshaft
thrust face to nmeasure end play. See Fig. 16. Replace thrust bearing
as necessary. See ENG NE SPECI FI CATIONS at end of this article.
Oiginal thrust bearing uses plain shell with 4 separate washers and
repl acenents have attached coll ar.

REAR MAIN BEARING OIL SEAL R & |

Renove flywheel /flex plate and discard retaining bolts. Gl
seal may renpoved w thout renoving retaining flange by prying seal out.
Renove retaining flange if gasket is |eaking. See Fig. 16. If
installing without renoving retaining flange, use Centering Tool
(2003/2A) to center seal and Installer (2003/1) to install seal.
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Install new flywheel bolts.

FRONT COVER OIL SEALR & |
REMOVAL

Renove timng belt. See REMOVAL under TIMNG BELT R & | in
this article. Rotate inner part of Ol Seal Extractor (2085) outward 2
turns and tighten set screw. See Fig. 11. Lubricate threaded area of
extractor and push in as far as possible. Loosen set screw and turn
inner part of extractor until oil seal is renoved.

INSTALLATION

Lubricate outer edge and lip of new seal. Place guide sleeve
from Seal Installer (3083) onto crankshaft. Push oil seal over guide
sl eeve. Press seal conpletely into position. To conplete installation,
reverse renoval procedure.

INTERMEDIATE SHAFT ASSEMBLY

Renmove timng belt. See REMOVAL under TIM NG BELT in this
article. Mark distributor assenbly for installation reference and
renmove di stributor assenbly. Check internedi ate shaft end play. See
| NTERMVEDI ATE SHAFT END PLAY SPECI FI CATION table followi ng this
par agr aph. Renove internedi ate shaft sprocket. Renopve internediate
shaft seal flange. Replace seal (if necessary). To install, reverse
renmoval procedure. See ENG NE SPECI FI CATIONS at end of this article.

| NTERVEDI ATE SHAFT END PLAY SPECI FI CATI ON
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

1.8l et .010 (. 25)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CYLINDER BLOCK INSPECTION

DO NOT neasure cylinder block while nounted on an engi ne
stand. Inaccurate nmeasurenents may be achi eved. Check cylinder bore
for wear, out-of-round and taper. Pistons are available in oversi ze.
Cyli nder block bore may be machi ned. Check cylinder block for warpage.
See ENG NE SPECI FI CATIONS at end of this article.

ENGINE OILING SYSTEM SPECIFICATIONS
CRANKCASE CAPACITY
CRANKCASE CAPACI TY TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Wth Filter Wthout Filter
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Model Repl acenent Repl acenent
Fox ........... 3.7 Qs. (3.5L) . 3.2 Qxs. (3.0L)
All Ghers .... 4.3 Qs. (4.1L) . 4.7 Qs. (4.5L)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
OIL PRESSURE

Mnimumoil pressure at idle is 4.3 psi (.3 kg/cny). G|
pressure at 2000 RPMis 29 psi (2.0 kg/cny).

OIL PAN REMOVAL
REMOVAL

G| pan can be renoved and installed with engine in vehicle.
No further information avail able from manufacturer.

OIL PUMP R & |
REMOVAL & INSTALLATION

Renmove oil pan. Renove oil punp attaching bolts and renove
oi | punp assenbly. To install, reverse renoval procedure.

INSPECTION

Check oil punp backlash and oil punp axial play. If not
within specifications, replace oil punp assenbly. See O L PUWP
SPECI FI CATIONS table in this article.

O L PUMP SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Backl ash
New . ... . 002 (.05)
Limt .. . 008 (.20)
Axial Play Limt ............... . 006 (.15)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ENGINE COOLING SYSTEM
CAUTI O\ Cool ant/water m xture should be used at all tinmes. Only

et hyl ene gl ycol based (phosphate-free) antifreeze may be
used, as it protects alum numiron engines from corrosion.

BELT TENSION

Belt deflection with 22 I bs. (10 kg) pressure applied at
m dpoi nt of |ongest belt run should be 3/8-9/16" (10-15nm).
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PRESSURE CAP
Pressure cap rating is 17-21 psi (1.2-1.5 kg/cny).

COCLANT CAPACI TY
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Qs. (L)
Cabriolet ........ ... ... .. ... ... 5.1 (4.8)
FoX .. 6.9 (6.5)
Golf & Glf GI' ... ... .. ... ... 7.3 (7.0)
Jetta ....... .. .. .. 6.8 (6.5)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
THERMOSTAT RATING

Al'l engines use a 185gF (94¢C) rated thernostat.

WATER PUMP R & |

1) Di sconnect negative battery cable. Turn heater control to
hot. Drain cooling system by disconnecting |ower radiator hose at
t hernost at housi ng. Renbve accessories and brackets (as necessary).

2) Mark and renove cool ant hoses from water punp. Renove
wat er punp pulley. Renove bolts and renpve water punp assenbly. To
install, reverse renoval procedure. Renove therno time switch, |ocated
on water flange prior to filling cooling system

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ft. Lbs. (N.m
Canshaft Bearing Cap Nut
8-Valve .. 15 (20)
16-Val ve .. 11 (15)
Canshaft Sprocket Bolt
8-Valve .. 59 (80)
16-Val ve .. 48 (65)
Connecting Rod Cap Nut
1St Step ... 22 (30)
2nd Step ... Ti ghten Additional 90 Degrees
Crankshaft Pulley Nut ........... ... ... ... ... ..... 15 (20)
Crankshaft Sprocket Bolt
8-Valve ... (1) 66 (89)
16-Valve ... 148 (200)
Cylinder Head Bolt (2)
Step 1 29 (39)
St P 2 44 (60)

Step 3 e (3)
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Engi ne Mounts (4)

A Bol t/Nut .. 18 (24)

B Bolt .. 22 (30)

C Bolt 44 (60)

D Bolt .. 53 (72)

E Bolt .. 59 (80)
Engi ne-t o- Transaxl e Bol t

MLO o 33 (45)

ML 55 (75)
Exhaust Manifold Nut ......... ... ... ... ... ........ 18 (24)
FI ywheel -t o- Crankshaft Bolt (5) ................. 74 (100)
Intake Manifold Bolt ......... ... ... . ... ... ... ..., 18 (24)
I nternmedi ate Shaft Sprocket Bolt

8-Valve .. 59 (80)

16-Val ve .. 48 (65)
Main Bearing Cap Bolt (6) ........... ... ... ... .... 48 (65)
Ol Pan Bolt . ..... .. . 15 (20)
Gl Punp

Short Bolt ... ... 7 (10)

Long Bolt ... ... . . 15 (20)
Power Steering Punp-to-Bracket Nut ............... 14 (19)
Timng Belt Tensioner Pulley Nut ................. 33 (45)
Water Punp Housing-to-Block ...................... 15 (20)
Water Punp Pulley ... . . . . . . 15 (20)

I NCH Lbs. (N.m
Piston G| Spray

Nozzle Bolt ... .. .. 84 (10)
Ther nost at Housi ng-t o- Wt er

Pump Housing ... 84 (10)
Upper & Lower Timng Belt Cover Bolt .............. 53 (6)
Water Punp-to-Housing ............. ... .. ... ... 84 (10)

(1) - Tighten an additional 180 degrees. Ensure a new bolt
i s used.
(2) - Tighten in sequence. See Fig. 5.
(3) - Turn bolts 180 degrees further in one continuous
novenment. Two separate 90 degree turns may be used.
(4) - See Fig. 2.
(5) - Apply sealant to threads and tighten evenly and
di agonal | y.
(6) - Tighten in several steps evenly.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ENGINE SPECIFICATIONS
GENERAL ENGINE SPECIFICATIONS
GENERAL SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Speci fications
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Di spl acenent

Cubic Inches ... .. . . . . 109
LIt er S 1.8L
Fuel System
Cabriolet . ... . . . . . . Cl'S Fuel Inj.
FOX Cl S-E Fuel Inj.
Golf & Jetta ... .. ... Digifant 11
Jetta GLI & GIl ... ... ... . ... Cl S-E Fuel Inj.
HP @ RPM
Cabriolet ... . . . . 90 @ 5500
FOX 810 @5500
Golf & Jetta (1) ... 85 @5250
Jetta CGLI & GIl ... . 123 @ 5800
Torque Ft. @RPM
Cabriolet . ... . ... . . e 102 @ 3000
FOX e 93 @ 3250
Golf & Jetta (2) ... .. 96 @ 3000
Jetta CGLI & GIl ... . 120 @ 4250
Conpression Ratio
Cabriolet ... .. . . 8.5:1
Fox, Golf & Jetta ........ . ... . 9.0:1
Jetta GLI & GIl ... .. 10.0:1
Bore .. 3.19 (81.0)
Stroke ... 3.40 (86.4)

(1) - Engine code GX listed. Engine code RV is 100 @ 5400.

Engi ne code PF is 105 @ 5400.

(2) - Engine code GX listed. Engine code RV is 109 @ 3800.

Engi ne code PF is 114 @ 3800.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

PISTONS, PINS & RINGS SPECIFICATIONS

PI STONS, PINS & RI NGS SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
1.8L
Pi ston
Cearance . ....... .. .. . 0016 (.040)
Diameter ... ... 3.188 (81.97)
Pi ns
Diameter ... ... . 787 (19.98)
Piston Fit ........ . . . . . . . . . Interference
Rod Fit ... ... .. Interference
Ri ngs
Ring No. 1
End Gap (1) ...... ... .. ... ... ... .012-.018 (. 30-.45)
Side Cearance (2) .............. .001-.002 (.02-.05)
Ring No. 2
End Gap ... . .012-.018 (. 30-.45)
Side Clearance .................. .001-.002 (.02-.05)
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Ol R ng
End Gap ... .. . 010-.018 (. 25-.45).
Side Clearance .................. .001-.002 (.02-.05)

(1) - Wear limt is .04" (1.0m).
(2) - Wear limt is .006" (.15mm.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CRANKSHAFT MAIN & CONNECTING
RCD BEARI NGS SPECI FI CATI ONS

CRANKSHAFT MAI N & CONNECTI NG
ROD BEARI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
1.8L
Crankshaf t
Crankshaft End Play (1) ............ .003-.007 (.07-.17)
RUNOUL . e
Journal Taper ... e e
Journal Qut-OF-Round .............. ... ... .... .001 (.03)
Mai n Beari ngs
Journal Diameter ............. 2.124-2.125 (53.96-53.98)
Gl dearance (2) .........c. ... .001-.003 (.02-.07)
Connecting Rod Beari ngs
Journal Diameter ............. 1.880-1.881 (47.76-47.78)
Ol dearance (3) . ... . 0049 (.124)

(1) - Wear limt is .010" (.25mm.
(2) - Wear limt is .007" (.17mm.
(3) - Maxi mum al | owabl e cl ear ance.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CONNECTING ROD SPECIFICATIONS

CONNECTI NG ROD SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
1.8L
Side Play (1) ... . . 015 (. 38)
Maxi mum Bend & TWi St .. ... .. e
Pin Bore Dianeter .......... ... .. ... . 0..... . 787 (19.98)
Large Bore Diameter ...................... 1.992 (50.59)
Center-to-Center Length ................. 5.669 (143.99)

(1) - Maximumallowable Iimt.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CYLINDER HEAD SPECIFICATIONS



1.8L 4-CYL 8-VALVE & 1.8L 4-CYL 16-VALVE
Article Text (p. 24)
1990 Volkswagen Corrado
For Volkswagen Technical Site: http://vw.belcom.ru

Copyright © 1998 Mitchell Repair Information Company, LLC
Thursday, March 23, 2000 09:40PM

CYLI NDER HEAD SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
1.8L
Val ve Seats
Maxi mum Cylinder Head Varp ................ . 004 (.10)
Seat Angle . ... 459
Maxi mum RUNOUt .. ...
Seat Wdth
Engi ne Code GX, RV, PF, JH UM
Intake . ... .. . .. .078 (1.98)
Exhaust . ... .. . .. .094 (2.38)
Engi ne Code PL
Intake ....... ... .. . ... .06-.07 (1.5-1.7)
Exhaust . ... ... .07 (1.7)

Seat Bore D aneter
Engi ne Code GX, RV, PF, UM

Intake . ... .. . .. 1.46 (37.0)

Exhaust . ... .. . .. 1.27 (32.3)
Engi ne Code JH

Intake . ... . . .. 1.54 (39.1)

Exhaust . ... .. . . 1.27 (32.2)
Engi ne Code PL

Intake . ... . . .. 1.23 (31.2)

Exhaust . ... .. . . 1.09 (27.7)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CYLINDER BLOCK SPECIFICATIONS

CYLI NDER BLOCK SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Cylinder Bore
Standard Diameter ........... ... . .. ... 3.189 (81.01)
Maxi mum CQut - of -Round (1) .................. . 0016 (.040)

(1) - Do not neasure with engi ne nmounted on an
engi ne stand.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVES & VALVE SPRINGS SPECIFICATIONS

VALVES & VALVE SPRI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

1.8L
Val ves
Head Di aneter
8-Valve Intake (1) ................... 1.496 (37.99)
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8-Valve Exhaust ...................... 1.300 (33.02)
8-Valve Intake (2) ................... 1.575 (40.00)
8-Valve Exhaust ...................... 1.229 (31.21)
16-Valve (3) ... ... 1.102 (27.99)
Stem Di anet er
8-Valve ... .. . .314 (7.97)
16-Valve ... .. . .273 (6.93)
Face Angle .. ... . 459
Maxi mum Refi ni sh
8-Valve Intake (4) ........ ... ... ..... 3.583 (91.00)
8-Val ve Exhaust (4) .................. 3.574 (90.77)
8-Valve Intake (4) ........ ... ... ..... 3.886 (98.70)
8-Val ve Exhaust (4) .................. 3.878 (98.50)
16-Valve (4) . ... 3.866 (98.19)

(1) - These specifications apply to engines with code
UM
(2) - These specifications apply to engines with codes
GX, JH, PF and RV.
(3) - These specifications apply to engines with code
PL. Specifications apply to both intake and
exhaust val ves.
(4) - Specification is standard val ve | ength.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAMSHAFT SPECIFICATIONS

CAMSHAFT SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Al dearance . ........ .. . 004 (.10)
End Play .. ... . . 006 (.15)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



