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ARTICLE BEGINNING

1990- 91 HONDA ENG NES
2.2L 4-Cylinder

Accord, Accord Coupe

* 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 serial nunber is |ocated on exhaust side of engine
bl ock, just bel ow cylinder head water outlet. First 5 characters of
engi ne serial nunber identify engine type.

ENG NE | DENTI FI CATI ON CODES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Engi ne Code

Accord & Accord Coupe
2.2L 4-Cylinder

Si ngl e Exhaust Manifold (DX & LX) ............ F22A1
Dual Exhaust Manifold (EX) ................... F22A4
Dual Intake Manifold (SE) .................... F22A6

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVE ARRANGEMENT

NOTE: The rear or flywheel side of engine is |located on right side
of vehicle chassis. Front or crankshaft pulley side of
engine is located on left side of vehicle chassis.

Right Side - Al Intake.
Left Side - Al Exhaust.

VALVE CLEARANCE ADJUSTMENT

NOTE: Adj ust val ves cl earance with cylinder head tenperature |ess
t han 100eF (38gC).

1) Renove val ve cover. Set No. 1 piston at TDC with UP mark
at top. See Fig. 1. Ensure grooves in timng pulley align with top
surface of cylinder head and distributor rotor points toward No. 1
plug wre.

2) Adjust valves for No. 1 cylinder to specification. See
VALVE CLEARANCE SPECI FI CATIONS table. After adjusting valves, ensure
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threads are lubricated and tighten adjusting screw lock nut to 14 ft.
[bs. (20 NN.m.

3) Rotate crankshaft 180 degrees COUNTERCLOCKW SE (canshaft
pulley will turn 90 degrees). Ensure distributor rotor points to No. 3
cylinder. Adjust valves for No. 3 cylinder.

4) Repeat procedure for cylinders No. 4 and No. 2. If
crankshaft pulley nut is |oosened during this procedure, retorque to
170 ft. Ibs. (230 N n).

VALVE CLEARANCE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Intake Valves (1) ........... .009-.011" (.24-.28 mm
Exhaust Valves (1) .......... .011-.013" (.28-.32 nm

(1) - dearance is neasured between the rocker arm and
and the tip of the valve stem

Number 1 piston atTDC Number 3 piston at TDC
“UP" MARK

“UP"" MARK

TDC GROOVES

Number 4 piston atTDC Number 2 piston at TDC

“"'UP’* MARK

50A07577

“"UP** MAR
Fig. 1: Positioning Canshaft Sprocket For Val ve Adjust r'r(ent
Courtesy of American Honda Mdtor Co., Inc.
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INTAKE
No.4 No.3 No.2 No.1

No.4 No.3 No.2 No.1

EXHAUST

_ 50E07579
Fig. 2: Valve Layout

Courtesy of American Honda Mdtor Co., Inc.

FUEL PRESSURE RELEASE

Wth ignition off, relieve fuel pressure by slowy | oosening
service bolt on fuel rail (about one turn). Relieve fuel pressure
bef ore di sconnecting any fuel line. Place a shop towel over fuel
filter to prevent pressurized fuel from spraying on engi ne. Renobve
fuel supply hose fromfuel rail.

ENGINE R & |
NOTE: For reassenbly reference, |abel all electrical connectors,
vacuum hoses and fuel |ines before renoval. Al so place

mat i ng mar ks on engi ne hood and ot her major assenblies
bef ore renoval .

Renoval

1) Disconnect battery (negative terminal first) and renove
battery. Fix hood in vertical position. DO NOT renove hood. Raise and
support vehicle. Drain engine oil and install drain plug.

2) Drain radiator coolant and transm ssion fluid. Lower
vehi cl e. Renove air intake duct and air cleaner assenbly. Renove
battery tray. Relieve fuel pressure. See FUEL PRESSURE RELEASE.

3) Renove fuel supply hose fromfuel line and fuel return
hose from pressure control valve. D sconnect two connectors and renove
control box fromfirewall. DO NOT di sconnect vacuum hoses. D sconnect

vacuum hose from charcoal canister. D sconnect charcoal cani ster hose
fromthrottle body.
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4) Renove ground cable fromtransm ssion. Renove throttle
cabl e by | oosening lock nut. Slip throttle cable end out of throttle
bracket and accel erator |inkage.

NOTE: DO NOT bend throttle cable when renmoving it. DO NOT use
pliers to renove cable fromlinkage. Replace cable if kinked
or damaged.

5) Disconnect cruise control connector and vacuum hose.
Renove crui se control actuator. Renobve brake booster nount and vacuum
hose from i ntake mani fol d.

6) Disconnect wire harness connectors (3) frommin wire
harness at right side of engine conpartnment. Renove engine wre
harness term nal and starter cable term nal fromclanps and relay box.
Renove transm ssion ground term nal.

7) Disconnect engine wire harness connectors (2) from nmain
wire harness and resistor at left side of engine conpartnent. Renove
engi ne ground wire fromval ve cover. Renpve power steering punp
br acket .

8) Renove nmounting bolts and "V' belt from power steering
punp. W thout disconnecting hoses, pull punp away from nmounting
bracket. Renove nounting bolts and "V' belt fromair conditioning
conpressor. Wthout disconnecting hoses, pull conpressor away from
nmounti ng bracket.

9) Disconnect heater inlet hose fromcylinder head and heater
outl et hose from connecting pi pe. D sconnect hoses and connectors to
renove radi ator assenbly.

10) Renove speed sensor. DO NOT di sconnect hoses or wring
connector from sensor. Renobve center support beam Renove exhaust pipe
sel f-1ocking nuts and bracket mounting bolts. Renpve ball joints from
tie-rod ends. Renove | ower suspension control arnms. Renove driveshaft.
Renove fol | owi ng conponents:

Manual Transm ssion Vehicl es

Cutch rel ease hose fromclutch danper on transm ssion housi ng.
Renove shift cable and select cable with bracket from

transm ssion. See Figs. 3 and 4. DO NOT bend cabl e when renovi ng
it. DO NOT use pliers to renmove cable. Al ways replace ki nked or
damaged cabl e.

Aut omati ¢ Transm ssi on Vehicl es

* Engine stiffener brace.
* Torque convertor cover.
* Cable holder and shift control |ever bolt.
* Shift control cable.
NOTE: DO NOT bend shift control cable when renoving. DO NOT use

pliers to renove cable. Al ways replace a kinked or damaged
cabl e.
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11) Attach a chain hoist to engine and renove all sl ack.
Renove rear engine nounting bolt. Renove front engine nounting bolt.
Renove side transm ssion nount and nounting bolt. Renove side engine
nmount and nounting bolt.

12) Ensure engine/transaxle is conpletely free of vacuum
hoses, fuel and cool ant hoses, and electric wires. Slowy raise engine
approximately 6 inches. Ensure all hoses and wires have been
di sconnected from engi ne/transaxl e. Renove engi ne and transaxl e.
Renove rolling insulator fromrear beam

Install ation

1) To install, reverse renoval procedures. After engine is in
pl ace in chassis, torque engine nounting bolts in sequence. Refer to
Figs. 3 and 4, and also at the end of this article refer to the
TORQUE SPECI FI CATI ONS. Ensure drive shaft spring clips click into
place in transaxle. Wth heater valve open, bleed air fromcooling
system at bl eed bolt.

2) Adjust throttle cable tension. Check clutch pedal free
play. Ensure transm ssion snmoothly shifts into gear. Adjust drive belt
tension. Inspect for fuel |eakage after installation with ignition on.
Repeat procedure two or three tinmes and ensure no fuel |eaks exist.

MANUAL TRANSMISSION EX

12 x 1.25 mm
55 N-m (5.5 kg-m, 40 lb-ft}

SPECIAL BOLT
12 x 1.25 mm

10 x 1.25 mm
39 Nem (3.9 kg-m, 28 Ib-f) 65 N-m (6.6 kg-m, 47 Ib-ft}
A AUTOMATIC

TReNSMISSION: :

12 x 1.25 mm
55 N-m (5.5 kg-m, 40 1b-ft} L S

A
> \ oS
s S0

iz 4

SPECIAL BOLT
12x 1.25 mm
65 Nem (6.5 kg-m, 47 Ib-ft}

12 x 1.25 mm
55 Nem (5.5 kg-m, 40 1b-ft)

d ‘ 4,‘-" { -'/é

\% 12 x 1.25 mm
56 N-m (5.5 kg-m, 40 50

50F08466
Fig. 3: Renoving & Installing Engine Assenbly (1 of 2)
Courtesy of American Honda Mdtor Co., Inc.
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NOTE: Coat all precision finished surfaces with clean engine

oil or grease.
i i i 8 x 1.25 mm
Tie plastic bags over the driveshaft ends. 22 Nem (2.2 kg-m, Do not remove,
16 Ib-ft)
2 (a

CABLE BRACKET’ SELECT CABLE

COTTER
PIN
Replace.

\_ COTTER PINS

= / Replace
‘G ‘ CASTLE NUT
NN \ ) : 10 x 1.25 mm
> @/ﬁ A \/ 44 N-m (4.4 kg-m, 32 Ib-ft)
P =29 BANJO BOLT
d \ ! ‘h\ @ 10 x 1.0 mm
A 5*? @R @, 20 Nem {2.0 kg-m, 14 [b-ft)
& T3 S v WASHER
\ _ > AW ¢ & Replace.
CONTROL CABLE v
o GASKET

8 x 1.25 mm pace. XHAUST

18 Nem {1.8 kg-m. EA

13 Ib-ft) COTTER PIN

Replace.
" 9 10 x 1.25 mm
Qs ‘ 45 Nem (4.5 kg-m, CASTLE NUT
A CENTER BEAM 33 lb-h) },2 ﬁj 2(55 r:r,": .
. ; 10 x 1.25 mm 20ty
e:h}.o mm 10 x 1.25 mm 55 N+m (5.5 kg-m, 40 Ib-ft) )
14 N-m 39 N-m (3.9 kg-m,  Replace.
(1.4 kg-m, 28 Ib-ft)
10 Ib-ft)
TORQUE CONVERTER
COVER

8 x 1.25 mm

18 N-m (1.8 kg-m,

50H08467 131bft)

Renoving & Installing Engi ne Assenbly (2 of 2)

Courtesy of American Honda Mdtor Co., Inc.

INTAKE MANIFOLD R & |

Renoval & Installation
1) Disconnect negative battery termnal. Drain cooling

system Relief fuel pressure. See FUEL PRESSURE RELEASE in this

article.

D sconnect fuel supply line. Renpbve vacuum breather and air

i nl et hoses. Renbve water by-pass hose from cylinder head.

2) Renove charcoal canister hose fromthrottle body. Renove

brake booster vacuum hose and bracket (A/ T-equi pped vehicles). Renove
fuel return line and cruise control vacuum hose. Renove throttle cable
fromthrottle body. On A/ T-equi pped vehicles, renove throttle control
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cable fromthrottl e body.

3) Di sconnect or renpbve wiring and sensor connectors from
i ntake mani fold as required. Renove upper radi ator hose and heater
inlet hose fromcylinder head. Renove heater outlet pipe bracket bolt
fromintake mani fol d. D sconnect and renove crui se control servo.

4) From beneath vehicle, renove splash shield. Renpbve intake
mani f ol d bracket. Renove intake manifold. Renove throttle body and air
control conponents frommanifold as required. See Fig. 5. To install,
reverse renoval procedures. See TORQUE SPECI FI CATI ONS at end of
article.

8x1.25mm FAST IDLE & Ereather Hose
16 Ft. Lbs. (22 N.m VALVE 6x 4.0 mm Water G ‘
9 Ft. Lbs. {12 N.m) By-Pass 8l Banjo Nut
Hose " & 2
EACY : i i
Bx1.25 mm ""‘I""" ; “‘ . Washers
16 Ft. Lbs. (22 M.m) s

Throttle
Bodly

k. !
Fuel Supply Hose

Heater Outlet Pipe

{Behind Plenum)
Upper
Radiator

i
=

intake Lﬁar Bx 128

el 1.28 mm
Manifeld @+— 16 FL. Lbs. {22 N.m)

7’7/ KSR Heater Inkst
f Connecti i J*?‘@ e
annection o i
B x 1.25 mm Pe /
16 Ft. Lbs. {22 N.m) ’/! g:aagfel:plamfold r

By-pass
Hase Thermastat Assemply

Fig. 5 Renoving & Installing Intake Manifold
Courtesy of American Honda Mdtor Co., Inc.

EXHAUST MANIFOLD R & |

Renoval & Installation

To access conponents on | ower side of engine, raise vehicle
and renove dust shield. Renove conponents as necessary to renove
mani fold. To install, reverse renoval procedures. See Fig. 6. See
TORQUE SPECI FI CATI ONS at end of article.
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Gasket Manifoid

8x125mm
23 Ft. Lbs. (32 Nm
8x1.26mm by g
16 Ft Lbs. (22 Nm} :
SR

Manilold

g§x1.25mm
23 Ft Lbs. {32 N.m)

0, Sensor Exnaust  Upper
3 1. Las. @5 Nm) Manifold  Shroud
Bracket

8x 126 mm
16 Ft Lba. (22 N.m)

Bx1.28 mm

16 Ft. Lhs. (22 Nm)
Lowar

Shroud

10 % 1.25 mm

{ K 40 Et. Lbs. {55 Nm)
f Exhaust 8x1.25mm
1 16 Ft. Lbs. {22 N.m)
Heat . FiPe ¢
Insulaior

Exhaust
Pipe

10 % 1.25 mm

40 Fi. Lbs. (55 Nm)

6 X 10mm 6X1.0mm Heat Insulator
Sensor % Ft. Lbs, (12 Nm) 9 Fl. Lbs (12 Nm) (A/C Equipped)
Connector F22A1 ENGINE F22A4 & F22A6

Fig. 6: Renoving & Installing Exhaust Mnifold
Courtesy of American Honda Mdtor Co., Inc.

CYLINDER HEAD R & |

NOTE: Engi ne renoval is not required for this procedure. |nspect
canshaft timng belt before renoving cylinder head.

Renoval

1) Turn crankshaft so No. 1 cylinder is at TDC of conpression
stroke. Mark all em ssion hoses before disconnecting or renoving.

Di sconnect negative battery cable. Drain cooling system Relieve fuel
pressure. See FUEL PRESSURE RELEASE in this article. D sconnect fuel
supply hose at fuel rail.

2) Renove vacuum breather hose and air intake duct. Renove
wat er by-pass hose from cylinder head. Renpve charcoal canister hose
fromthrottle body. On A/ T-equi pped vehicles, renove brake booster
vacuum hose and vacuum hose nount fromintake manifol d. Renove fuel
return hose.

3) Renove cruise control vacuum hose. Renove throttle cable
fromthrottle body. On A/ T-equi pped vehicles, renove throttle control
cable fromthrottle body.

NOTE: DO NOT bend cabl es when renoving. DO NOT use pliers to
renove cable fromlinkage. Al ways replace kinked or damaged
cabl es.

4) Disconnect 2 distributor connectors. Di sconnect ignition
coil connector and TDC/ CRANK/ CYL sensor connector. Renpbve spark plug
wiring and distributor. Renove em ssion control box. D sconnect
connectors (2) before renoving. DO NOT di sconnect em ssion hoses from
control box.

5) Disconnect alternator connector and renpbve engine wring
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harness from val ve cover. Di sconnect engine wring harness connectors.
Renove harness clanps from cylinder head and intake manifold.

6) Disconnect injector connectors (4) and EACV connector.
Di sconnect TA (Tenperature Air) sensor connector and thernosw tch
(l ocated on thernostat housing). D sconnect EGR valve lift sensor
connector (A/T only). Disconnect throttle angle sensor and TW
(Tenperature Water) sensor connector.

7) Disconnect cool ant tenperature gauge sending unit. Renove
upper radiator hose and heater inlet hose fromcylinder head. Renove
heater outlet pipe bracket bolt fromintake manifold.

8) Renove thernostat assenbly fromintake manifold.

Di sconnect and renove crui se control actuator. Renove nounting bolts
and "V' belt from power steering punp. Wthout disconnecting hoses,
pul | power steering punp from nounting bracket.

9) Raise and support vehicle. Renove front wheels and spl ash
shi el d. Renove intake manifold bracket bolts and intake manifold. See
I NTAKE MANIFOLD R & | in this article.

10) Renove exhaust manifold and heat insulator. Renove valve
cover and engine ground wire. Renove side engi ne nount bracket stay.
See Figs. 3 and 4. Renove timng belt upper cover. Loosen timng belt
adj usting bolt and push belt tensioner to release tension frombelt.
Reti ghten adjusting bolt. Renove timing belt fromdriven pulley.

11) Renove cylinder head bolts and cylinder head. Separate
cylinder head fromblock with a flat-blade screwdriver. See Fig. 7.

I nspecti on
For information on checking cylinder head, refer to
CYLINDER HEAD in this article.

Install ation

1) To install cylinder head, reverse renoval procedure.
Ensure cylinder head and engi ne bl ock are clean. A ways use a NEW head
gasket. Dowel pins and oil control jet nust be properly aligned.

2) Ensure No. 1 cylinder is at TDC and canshaft pulley "UP"
mark is at top. Lubricate cylinder head bolt with clean engine oil and
tightened to specification in 3 steps:

1st step, 30 ft. Ibs. (40 Nm
2nd step, 52 ft. Ibs. (70 Nm
* 3rd step, 80 ft. Ibs. (108 N.m

3) Tighten intake and exhaust manifolds in a crisscross
pattern in 2 or 3 steps. See TORQUE SPECI FI CATIONS at end of article.
Fill cooling systemand bleed air at bleed bolt.
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LOOSENING SEQUENC

i

i
l [H)

' PRYING CYLINDER HEAD TO REMGVE

TIGHTENING SEQUENCE

Fig. 7: Renoving & Installing Cylinder Head
Courtesy of American Honda Mdtor Co., Inc.

TIMING & BALANCER SHAFT BELTSR & |

NOTE: Canshaft tim ng and bal ancer shaft belts are | ocated at
front of engine, on |left side of vehicle. Renobve bal ance
shaft drive belt for access to canshaft drive belt. Both
belts must be tined to crankshaft rotation.

Renoval

1) Position crankshaft with No. 1 cylinder at TDC of
conpression stroke. Disconnect battery negative term nal. Renove
spl ash shield. D sconnect cruise control actuator and connector. DO
NOT di sconnect actuator cable. Renobve power steering punp w thout
di sconnecti ng hoses.

2) Disconnect alternator wiring. Renmove wiring harness from
val ve cover. Renove alternator and A/C (if equi pped) belts. Renove
val ve cover and upper timng belt cover. Renpbve side engi ne nount stay
(if equipped). See Figs. 3 and 4. Renpbve engine oil dipstick and pi pe.
Renove crankshaft pulley bolt and pulley.

3) Using an engi ne support, renpove 2 rear bolts from engi ne
center support and |l ower engine to allow | ower belt cover renoval.
Rel ease tension fromtimng belts by |oosening belt tensioner.
Reti ghten tensioner adjusting nut. Renove bal ancer and canshaft tim ng
bel ts.

CAUTI ON: DO NOT rotate crankshaft or canshaft when renpving timng
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bel ts.

I nspecti on

Wth belt or belt covers renoved, inspect belt for cracks or
oi | soaking. Inspect trailing edge of belt teeth for wear. Replace
belt if oil soaked or cracked. Clean any oil or grease frombelt.

Install ation

1) Ensure crankshaft and canshaft are at TDC position for No.
1 cylinder. Install canmshaft timng belt. See Fig. 9. Align groove on
front tim ng balancer belt driven pulley with pointer on oil punp
body. Align rear timng balancer belt driven pulley by inserting a 6 X
100 mm bolt (or equivalent) 74 mminto alignnent access hole.

2) Install balancer shaft belt. Loosen tensioner adjusting
nut (if necessary) to install belt. Adjust belt tension. Reverse
renoval procedure to conplete installation. Torque crankshaft pulley
bolt to specification. See TORQUE SPECI FI CATIONS at end of article.

TENSION ADJUSTMENT

Ensure engine is cold. Wth val ve cover renoved, ensure
piston No. 1 is at TDC and belt tensioner adjusting nut is |oose.
Rot at e crankshaft COUNTERCLOCKW SE 3 teeth on canshaft pulley to apply
tension to timng belt. Tighten belt tensioner adjusting nut to
speci fication. See TORQUE SPECI FI CATIONS at end of article.

” e UP Mark /_\ Inspection Hole /\ Inspection Hole
Drive Plate ) FIYWhGEI\
\ Painter K Pointer
TDC Mark On Block TDC Mark On Black
{(White)  ~___ " (White) "
TDC Grooves
893C00150 AUTOMATIC TRANSMISSION MANUAL TRANSMISSION

Fig. 8 Timng Belt Alignnent
Courtesy of American Honda Mdtor Co., Inc.
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REAR BALANCER SHAFT

74.0 mm (2,913 in) MAINTENANCE
HOLE

, WASHER
f MARK Replace .
MAINTENANCE 12 mm SEALING BOLT,

HOLE
REAR BALANCER SHAFT 30 N'm (3.0 kg-m, 22 Ib-ft)

NOTE: Tighten the boit
after installing the belt

~

6 x 100 mm BOLT

6 x 100 mm BOLT

ADJUSTING NUT

Align the groove of the
front driven pulley and
the pointer on the oil
pump body.

FRONT TIMING BALANCER
BELT DRIVEN PULLEY

REAR TIMING BALANCER BELT
DRIVEN PULLEY

prd
el /
TIMING BALANCER BELT
DRIVE PULLEY
Set the crankshaft
. . . . atthe TDC.
Fig. 9: Installing Timng & Bal ancer Belt

Courtesy of American Honda Mdtor Co., Inc.

50C07578

CRANKSHAFT FRONT SEAL R & |

NOTE: Front crankshaft seal can be replaced with engine install ed.
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Renoval & Installation

1) Turn crankshaft to align No. 1 piston at TDC of
conpression stroke. Renove drive belts and crankshaft pulley. Renove
upper and lower timng belt covers. Renove bal ancer shaft timng belt
and drive pulley. Renove canshaft timng belt and crankshaft pulley.
Renove crankshaft/oil punp seal

2) Use Seal Driver (#07LAD-PT3010A) to install new seal
Reinstall and align canshaft tim ng and bal ancer shaft drive belts.
See TIM NG & BALANCER SHAFT BELTS R & | in this article. To conplete
install ation, reverse renoval procedure. See Fig. 9. Refer to
TORQUE SPECI FI CATI ONS at end of article.

ROCKER ARMS & CAMSHAFT R & |

Renoval
1) Renove cylinder head. See CYLINDER HEAD R & |. Turn
canshaft pulley until "UP" mark faces upward and TDC grooves align

with val ve cover surface. See Fig. 1. Renobve canshaft pulley retaining
bolt, special washer, canmshaft pulley and key. Renove back cover
Loosen val ve adjusting screws. Renove rocker arm assenbly.

2) Loosen canshaft bearing bolts, two turns at a tinme (in a
crisscross pattern) to prevent damage to val ves or rocker arm
assenbly. DO NOT renove cam hol der bolts when renoving rocker arm
assenbly. Bolts keep cam hol ders, springs and rocker arns on shafts.

NOTE: Mark rocker arm shaft assenbly parts for installation
ref erence.

I nspecti on

1) Inspect rocker shafts and rocker arms. Lift canmshaft from
cylinder head. C ean canshaft and i nspect |obes. Replace canshaft if
| obes are pitted, scored or excessively worn. Cean canshaft bearing
surfaces in cylinder head. Check canshaft fit in head and canshaft
hol ders using Pl astigage nethod. Use a dial indicator to check
canshaft end pl ay.

2) Measure both intake and exhaust rocker shafts. Rocker
shafts should be checked for correct outside dianeter, out-of-round
and for strai ghtness. Check rocker arm bore di aneter.

NOTE: If canshaft bearing radial clearance is not within
speci fication and canshaft has been repl aced, repl ace
cylinder head. If canshaft has not been replaced, check
total runout with canshaft supported on "V' bl ocks. See
CAVBHAFT SPECI FI CATI ONS TABLE at end of article. If canmshaft
runout is within specification, replace cylinder head. If
canshaft runout is not within specification, replace canshaft
and recheck. If bearing clearance is not within
speci fication, replace cylinder head.

Installation
1) To assenble, install exhaust rocker shaft with oil holes
downward. Align intake rocker shafts projections with cam hol der
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i ndents. Ensure all conponents are cleaned and | ubricated at contact
poi nts before installation.

2) Position canshaft in cylinder head with keyway facing
upward (No.1 cylinder at TDC). Install canshaft seal. Apply gasket
sealer to mating surfaces of camholders No. 1 and No. 6. See Fig. 10.
Ensure val ve adjusting screw | ock nuts and adjusting screws are backed
of f before installation.

3) Position rocker shaft assenbly on cylinder head. Ensure
all rockers align with valves. Tighten nmounting bolts 2 turns at a
time in sequence to ensure rockers do not bind on valves. Install back
cover. Install key and canshaft pulley on canshaft. Torque canshaft
pul ey bolt to specification. See TORQUE SPECI FI CATI ONS at end of
article.

LI!?TakE_E Rocker intake Rocker
intake Hocker Imake F\n:ker m 9. 2 Arm T

ke B Cam Holder No. 1
No. 4 Cam Holdar Cam Holder

Na. §
Cam Holder Carn Holder| Cam Helde|
/ Wave Washer

ﬁ!ﬁb@ *ﬂf
e g go

Spring "A° Exhausi Focker Shaft
ring "B
(S’:‘wnrt {Long) E‘&Lﬁ___,ﬂ Exhaust Rocker Arm

Fig. 10: ldentifying Rocker Arm Shaft Conponents
Courtesy of American Honda Mdtor Co., Inc.

INTAKE ROCKER ARMS
ARE IDENTIEIED BY
STAMPED MARKING AS
BHOWN

BALANCE SHAFTSR & |
NOTE: Renove engi ne from vehi cl e before renoving bal ance shafts.

Renoval

1) Renove oil pan, flywheel and right side (flywheel)
crankshaft oil seal cover. Renove timng belts. Refer to
TIM NG & BALANCER SHAFT BELTS R & | in this article. Renove bal ancer
shaft drive gear case.See Fig. 11. Insert a screwdriver into cross-
drilled front bal ance shaft and renove driven pulley.

2) Insert a dowel pin or special tool in maintenance hol e of
rear bal ance shaft. See Fig. 9. Renove rear timng bal ance shaft
driven gear. Renove oil pick-up and filter screen. Renove front-
cover/oil-punp assenbly. Renove thrust plate fromrear bal ancer shaft.
Renove bal ancer shafts.

I nspecti on

1) Check bal ancer shaft end play before renoving end pl ates
and front cover. See BALANCE SHAFTS SPECI FI CATI ONS TABLE at end of
article. If end play exceeds specification, check thrust plate and
thrust surfaces. Thrust plates and thrust surface on oil punp body are
fi xed and nust not be changed by grinding or shinmm ng.

2) Inspect surface of bal ancer shaft journal and bal ancer
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shaft bearing. Replace if worn, damaged or discol ored. Wen repl acing
front bearing on rear bal ance shaft, replace oil punp body. Measure
front and rear edges of bearing journals. Taper should not exceed .
002" (.05 mm). Using "V' blocks, support shaft on front and rear
beari ngs. Check journal runout and journal dianeter. Refer to
BALANCE SHAFTS SPECI FI CATI ONS TABLE at end of article.

Install ation

1) Position balancer shafts in engine block. Install thrust
pl ate on front bal ancer shaft. Install right side cover, using liquid
gasket. Install parts within 20 m nutes of gasket application. Al ow
30 mnutes after installation before filling engine with oil

2) Lubricate bal ance shaft and inner oil punp seal. Instal
oil punp cover. Install oil pick-up and filter screen. Lubricate al
thrust surfaces of bal ancer drive gears. Hold rear bal ancer shaft
usi ng special tool or dowel and install driven gear. Hold front
bal ancer shaft with a screwdriver and install driven pulley.

3) Use special tool or dowel to align rear balance shaft. See
Fig. 9. Align groove in balancer driven pulley with pointer on
bal ancer gear case. Install bal ancer gear case on engine. An
addi tional mark is on one of pulley teeth for belt alignnment. See
Fig. 11.

Align Groove On Pulley
Ta Pointer When Instailing
Balance Shaft Gear Case

Use This Mark
To Align Timing Belt

Balance Shaft
Gear Case

iming Bafancer Belt

Driven Pulley

Oil Pump/Front Cover
Housing

Balance Shaft Dowael Pin
Gear Case

8 x1.25 mm Nut Dowel Pin

Fig. 11: Installing Balance Shafts
Courtesy of American Honda Mdtor Co., Inc.
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REAR CRANKSHAFT SEAL R & |

NOTE: Engi ne renoval is not required for this procedure. Renove
transm ssion and flywheel .

Renoval & Installation
1) Renove transm ssion and flywheel or drive plate. See
appropriate article:

TRANSM SSI ON REMOVAL & | NSTALLATION - A/ T
CLUTCH

Pry seal fromrear seal plate. Ensure crankshaft seal surface
and seal plate are clean.

2) Lubricate seal |ips and crankshaft with a |ight coat of
grease. Install seal with part nunber facing outward. Use Seal Driver
(07749-0010000) to install drive seal into seal plate. Align hole in
seal driver with pin on crankshaft. Drive seal in until driver bottons
agai nst bl ock. To conplete installation, reverse renoval procedure.
See TORQUE SPECI FI CATIONS at end of article.

WATER PUMP R & |

Renoval & Installation

Renove canshaft tim ng and bal ance shaft drive belts. See
TIM NG & BALANCER SHAFT BELTS R & | in this article. Renove punp from
engi ne. C ean and inspect cylinder block mating surface. Apply seal ant
to water punp mating surface of new seal. Install water punp and
torque bolts to specification. See TORQUE SPECI FI CATI ONS at end of
article. To conplete installation, reverse renoval procedure.

OIL PANR & |

Renoval & Installation

Rai se and support vehicle. Renpve exhaust pipe and center
support beam for access to oil pan bolts. Drain engine oil from pan.
Renmove oil pan. To install, position new gasket on pan. Apply liquid
gasket to oil pan gasket at corners of rear seal radius. Torque oil
pan bolts in 2 steps in a crisscross pattern to specification. See
TORQUE SPECI FI CATIONS at end of article. Tighten oil pan drain plug to
speci fication.

CYLINDER HEAD SERVICE

Check canshaft bearing clearance. Refer to the
CAVBHAFT SPECI FI CATI ONS TABLE at end of article. If clearance is not
within specification, cylinder head nust be replaced. Check cylinder
head for warpage. See CYLI NDER HEAD SPECI FI CATI ONS TABLE at end of
article.
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VALVE SPRINGS SERVICE

Renove val ve springs fromcylinder head. See
VALVE STEM O L SEAL REPLACEMENT for valve spring renoval. Wth val ve
springs renoved, neasure spring free I ength. Replace any spring
shorter than mnimumfree | ength specification. Refer to
M NI MUM VALVE SPRI NG FREE LENGTH table. Install springs with tightly
wound coil end toward cylinder head. Manufacturer does not l|ist an
install ed height for valve springs. See VALVE STEM | NSTALLED HElI GHT
t abl e.

M Nl MUM VALVE SPRI NG FREE LENGTH
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application (1) In. (nm
I nt ake Val ve Spring
Chuo Hatsujo ........... ... ... ... ... 2.1578 (54.81)
Ni hon Hatsujo ...................... 2.1582 (54.82)
Chuo Hatsujo (2) ................... 2.0929 (53.16)
Ni hon Hatsujo (2) .................. 2.0925 (53.15)
Exhaust Val ve Spring
Chuo Hatsujo ........... ... ... ... ... 2.1968 (55. 80)
Ni hon Hatsujo ...................... 2.2157 (56. 28)
Chuo Hatsujo (2) ................... 2.1968 (55.80)
Ni hon Hatsujo (2) .................. 2.1961 (55.78)

(1) - Further valve spring identification not avail able
from manuf act ur er

(2) - Dual intake manifold.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVE STEM | NSTALLED HEI GHT (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

Application In. (nm
I nt ake Val ve
New or Rebuild ...... 1.8994-1. 9179 (48.245-48.715)
Service Limt ......... ... ... ...... 1.9278 (48.965)
Exhaust Val ve
New or Rebuild ...... 1.9809- 1. 9994 (50.315-50. 785)
Service Limt ......... ... ... ...... 2.0092 (51.035)

(1) - Measure fromstemtip of installed valve to
spring seat surface.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

NOTE: Cylinder head renoval is not required during valve stem oi

seal replacenent. Use in-car Valve Spring Conpressor
(Snap- On YA8845 wi th YA8845-2A (7/8") attachnent).

VALVE STEM OIL SEAL REPLACEMENT
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On- Bench

Mark val ves and val ve springs for reassenbly reference. Tap
each valve stemwith a plastic nallet to | oosen val ve keepers before
installing spring conpressor. Install spring conpressor. Conpress
spring and renove val ve keepers, collar and spring. Use a val ve sea
pul ler to renove val ve seals fromval ve gui des.

NOTE: I nt ake and exhaust val ve stem seals are NOT interchangeabl e.
I nt ake seals have a Wiite gaiter spring and exhaust seals
have a Bl ack gaiter spring.

In Vehicle

1) Turn the crankshaft so that pistons No. 1 and No. 4 are at
TDC. Renove the val ve cover and the rocker arm assenbly. Refer to
ROCKER ARMS & CAMSHAFT R & |I. Wien renoving or installing rocker arm
assenbly, DO NOT renpve cam hol der bolts.

2) Renove fuel injectors and wiring harness. Using bolts (8
mm) supplied with tool, mount two uprights to cylinder head at end of
cam hol der |ocation. The uprights fit over canshaft. Insert cross
shaft through top hole | ocation of two uprights.

CAUTION: DO NOT al | ow val ve keepers to fall into oil passage. Cover
oi | passages with a shop towel.

3) Intake Valves - Select 7/8" dianeter |ong conpressor
attachment and fasten attachnment to No. 5 hole of lever armwth pin
supplied. Position piston at TDC and insert air adaptor into spark
plug hole. Punp air into cylinder to keep valve closed while
conpressing springs and renoving val ve keepers. Position |ever arm
under cross shaft so lever is perpendicular to shaft and conpressor
attachment rests on top of retainer for spring to shaft being
conpressed. Use front position slot on lever. Using a downward notion
on |l ever arm conpress valve spring and renove keepers from val ve
stem Slowy release pressure on spring. Install valve seals. Instal
springs, retainers and keepers in reverse order of renoval.

4) Exhaust Val ves - Select 7/8" dianmeter short conpressor
attachment and fasten attachnent to No. 4 hole of lever armwth pin
supplied. Position |ever armunder cross shaft so lever is
per pendi cul ar to shaft and conpressor attachnent rests on top of
retai ner for spring being conpressed. Use front position slot on
| ever. Ensure cylinder is full of air as described in step 3).

5) Using a downward notion on | ever arm conpress valve
spring and renove keepers fromvalve stem Slowy rel ease pressure on
spring. Replace valve seals. Install springs, retainers and keepers in
reverse order of renoval. Rotate crankshaft 180 degrees so No. 2 and
No. 3 pistons are at TDC. Repeat procedure as necessary.

VALVE GUIDES SERVICE

Measur e gui de-to-stem cl earance using a dial indicator
agai nst head of valve with valve head approximately 10 nm off seat. If
cl earance exceeds service limt, recheck using a new valve. If
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cl earance is excessive replace valve guide. Heat cylinder head to
302¢gF (1508C) in oven, chill guides, and replace using an air inmpact
driver and Val ve Guide Driver (07742-0010100). Measure installed valve
gui de hei ght on canshaft side, fromend of guide to cylinder head
spring seat surface. Ensure installed height is within specification.

VALVE CGUI DE CLEARANCE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Measured at Valve Head (Dial I|ndicator)
I nt ake Val ve

New or Rebuild ............... .002-.004 (.05-.10)
Service Limt ....... ... ... ... .. ... . 006 (.16)
Exhaust Val ve

New or Rebuild ............... .004-.006 (.11-.16)
Service Limt ... ... ... . ... .. ... . 009 (.24)

Measured at Stem (Mcroneter & Ball Gauge)
I nt ake Val ve

New or Rebuild ........... . 0010-.0020 (.025-.050)
Service Limt ....... ... ... ... ... ... . 0030 (.080)
Exhaust Val ve

New or Rebuild ........... . 0022-. 0030 (.055-.080)
Service Limt ... ... ... . ... .. ... . 005 (.12)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
1991 VALVE CGUI DE CLEARANCE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Measured At Val ve Head (Dial Indicator)
I nt ake Val ve

Standard ............ ... ..., .0014-.0034 (.04-.09)
Service Limt ... ... ... ... ... .. ... . 006 (.16)
Exhaust Val ve

Standard ......... .. ... L. .004-.006 (.11-.16)
Service Limt ... ... ... ... ... .. ... . 009 (.24)

Measured at Stem (M croneter & Ball Gauge)
I nt ake Val ve

Standard ................. . 0007-.0017 (.020-.045)
Service Limt ....... ... ... ... ... ... . 0030 (.080)
Exhaust Val ve

Standard ................. . 0022-. 0030 (.055-.080)
Service Limt ... ... ... ... ... .. ... . 005 (.12)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VALVE GUI DE | NSTALLED HEI GHT

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Intake . ... .. . . 0.95 (24.0)
Exhaust . ... ... 0. 60 (15.3)
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVE SEATS SERVICE

Renew val ve seats using a 3-angle cut. Check valve with
Bl ui ng conpound to ensure seat is correct width and centered on val ve
face. Insert each valve into head and check installed stemheight. If
stem hei ght exceeds specification replace valve and recheck. If stem
hei ght still exceeds specification, replace cylinder head.
Manuf act urer does not provide procedure for valve seat replacenent.

VALVE SEAT W DTH SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
New or Rebuild ................ . 049-.061 (1.25-1.55)
Service Limt ... ... . .. .079 (2.0)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVES SERVICE

Check val ve for wear or burning. Ensure valve dinensions are
within specification. See VALVES & VALVE SPRI NGS SPECI FI CATI ONS TABLE
at end of article. Check installed height after refinishing valve or
seat. Wien installing valves in cylinder head, coat valve stens with
oil and ensure free novenent in valve guide. Tap valve stens with
plastic mallet after installation to ensure spring retainers and
keepers are seated.

Qverall

Length !
— i"-* Seat
'F‘,Grg'n Etem Diameter
Head l
Diametar| 1

an®

£
Valve Stem 48
T Instatled Hetght
. g

Va L5

VALVE SEAT ANGLES

Fig. 12: Valve Guide, Valve Seat & Val ve Specifications
Courtesy of American Honda Mdtor Co., Inc.

ROCKER ARM SHAFT ASSEMBLY SERVICE

Mark parts during disassenbly for installation reference.
Check both rocker shafts and rocker arns for excessive wear or
scoring. Measure OD of rocker shaft and ID of rocker arns. Service
l[imt for shaft-to-rocker clearance is .003" (.08 nm. Replace shaft
or rockers as necessary if worn beyond specification. Check rocker arm
contact points for wear or scoring and replace as necessary. Rocker
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shaft MJST be installed with oil holes pointing dowm. Lubricate
contact areas with engine oil during assenbly. See Fig. 10.

PISTON & ROD ASSEMBLY SERVICE

Piston pin press fits into connecting rod. Piston pin-to-
connecting rod interference is .0005-.0013" (.013-.032 nm. Use a
press to di sassenbl e or assenble piston/rod assenbly. |nspect
connecting rod for cracks or heat damage. Measure piston pin to piston
clearance. All replacenent piston pins are oversize. Wen installing
pi ston on rod, ensure arrow on top of piston faces timng belt side of
engine (front) and oil squirt hole on rod faces towards rear of
vehicle (left or intake side of engine).

NOTE: The nunber (1-4) stanped at connecting rod big end split
line references big end bore size. It DOES NOT indicate
position of rod in cylinder.

Pl STON- TO- ROD ASSEMBLY SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Connecting Rod Big End ID ................. 2.01 (51)
Piston Pin D aneter

New or Rebuild ........ . 8659-.8661 (21.994-22.000)

Oversize .............. . 8660-. 8663 (21.997-22.003)
Pi ston Pi n-to-Connecting Rod

Interference .............. . 0005-.0013 (.013-.032)
Pi ston Pin-to-Piston C earance

Service Limt ............. . 0005-. 0009 (.012-.024)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FITTING PISTONS

Check prelimnary clearance using a feel er gauge between
pi ston skirt and cylinder with piston a bottomof bore. Service limt
is .002" (.05 m. If clearance exceeds service limt, check piston
and bore for wear or scoring and neasure piston and bore using a
m croneter. Measure piston .83" (21 mm frombottomof skirt. Measure
cylinder bore for wear or taper. If piston pin bore-to-piston pin fit
is correct it should be possible to push lubricated pin into piston
with thunb pressure. Ensure piston ring grooves and bores are
lubricated with engine oil prior to installation. Refer to the
Pl STON- TO- ROD ASSEMBLY SPECI FI CATI ONS and al so refer to the
Pl STON- TO- BORE SPECI FI CATI ONS t abl es.

Pl STON- TO- BORE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm

Pi ston-to-Bore C earance
New or Rebuild ............ . 0008-.0016 (.020-.040)
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Service Limt ... .. ... .. . .. . . 002 (.05)
OEM Pi ston Di aneter (Measured at Skirt)
New or Rebuild

Size "A" ... ... 3.3457-3.3461 (84.98-84.99)
Size "B" ............. 3.3453-3. 3457 (84.97-84.98)
Service Limt
Size "A' e 3.3453 (84.97)
Size "B . 3.3449 (84.96)
Oversi ze Piston Di aneter
.25 mm
(1st Oversize) ...... 3. 3555- 3. 3559 (85.23-85. 24)
.50 mMm
(2nd Oversize) ...... 3. 3653- 3. 3657 (85.48-85.49)
Pi ston Pin-to-Pi ston d earance
New or Rebuild ............ . 0005-. 0009 (.012-.024)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

PISTON RINGS SERVICE

Ensure cylinder bore has been checked and sized. Using a
pi ston, push a new ring into cylinder bore .6-.8" (15-20 mm from
bottom Use a feeler gauge to neasure ring end gap. If gap is |less
than specification, ensure rings are correct for bore dianeter. If end
gap exceeds specifications ensure cylinder bore is within wear limts.
Use a ring expander to renove old rings frompistons. Cean ring
grooves. DO NOT use a wire brush to clean ring | ands or cut |ands
deeper with groove cleaning tool. Use a ring expander to install new
rings in sequence. Measure ring-to-land clearance. Manufacturer’s
mar ki ngs on ring face top of piston. Ensure rings rotate in piston
grooves w thout binding. DO NOT position any ring gap in line with
pi ston pin. See PISTONS, PINS & RI NGS SPECI FI CATI ONS TABLE at end of
article. See Fig. 13.

Mark Second Ring Gap NOTE: DQ NOT Pasition Any Ring Gap

— N Al Piston Thrust Surface.
Top Ring Top Ring — Cﬁ » Mark 2
-——, Second ng_.

__.\D Approxrmately eleg

‘f Second Ring () Ring _.

NOTE: DO NOT Position Any Ring Gap
In Line With Piston Pin Hole.

¥ «— Spacer

Top Ring Gap,
Approximately
90°

Oil Ring Gap

Arrow Faces Timing Belt
End (Frant) Of Engine

Connecting Aod Oil Jet

31103597
(Faces Intake Side)

Fig. 13: Aligning Piston R ngs
Courtesy of American Honda Mdtor Co., Inc.
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ROD BEARINGS SERVICE

Connecting rods are sized by manufacturer in 4 tol erance
groups. G oup nunber is stanped 1, 2, 3, 4 or |, I, IIll, Illl at big
end split line. Any conbination of these marked rods may be found. The
difference in big end bore di nensi on between snallest (group 1) and
| argest (group 4) is .0009" (.024 mm). Connecting rod big end bore
di ameter is 2.001" (51.00 nmm. These stanped nunbers DO NOT indicate
whi ch cylinder these rods are fitted. A ways check rod bearing
cl earance using Plastigage nethod. Alternative size bearings may be
used (m xed or matched) to obtain correct clearance. Refer to
CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS SPECS TABLE at end of
article. Wen installing, ensure bearing recesses in big end and cap
are on same side. Tighten connecting rod cap nuts to specification.
See TORQUE SPECI FI CATIONS at end of article.

CRANKSHAFT, THRUST & MAIN BEARINGS SERVICE

Check crankshaft end play. |Inspect thrust surfaces and
beari ng, replace as necessary. Install thrust washers with grooves
outward. DO NOT grind or shimthrust washers to alter clearance. Check
crankshaft journal bearing clearance using Plastigage nethod. See
CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS SPECS TABLE at end of
article. Check crankshaft for runout and journals for out-of-round and
taper. Bearings installed by manufacturer are col or coded by size.
Each bl ock and crankshaft is neasured and coded by main journal or
mai n bearing bore size. Clean marked areas with detergent or cleaning
solvent only. Bearings may be m xed or matched to obtain correct
bearing clearance. Torque all bolts of main bearing cap bridge in a 2-
step sequence to specification. See TORQUE SPECI FI CATI ONS at end of
article. Coat all thrust surfaces and bolt threads with oil.

CAUTION:  After replacing any rod or main bearing, warm engine at
idle to operating tenperature and allow to idle an
addi tional 15 m nutes.

CYLINDER BLOCK SERVICE

Measure each cylinder bore for wear and taper. Refer to
CYLI NDER BLOCK SPECI FI CATI ONS TABLE at end of article. Check top of
bl ock for warpage. |If bore di nensions exceed service limt, cylinders
nmust be bored oversized. Maxi num bore oversize is .020" (.50 mMm). If
reusi ng cylinder block, hone to a 60-degree pattern with a No. 400
grit stone and recheck.

CRANKCASE CAPACITY TABLE
CRANKCASE CAPACI TY
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Quarts (Liters)
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G| Change Wthout Filter ................. 3.7 (3.9
G| Change Including Filter ............... 4.0 (3.8)
Engine Overhaul ........................... 5.2 (4.9)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

OIL PRESSURE

Q| pressure relief valve should be checked w th engi ne
tenmperature at 176gF (80gC). At idle, minimumoil pressure should be
10 psi (0.7 kg/cmy). At 3000 RPM mi nimumoil pressure should be 50

psi (3.5 kg/cny).

OIL PUMP R & |

Renoval & Di sassenbly

Rai se and support the vehicle. Drain the engine oil. Align
the No. 1 cylinder at TDC and renove the timng belts. Refer to
TIM NG & BALANCER SHAFT BELTS R & |I. Renobve oil pan and pick-up
screen. Renove punp housing/front cover assenbly. See Fig. 14. Renove
punp cover from punp rotors. Renove oil seals.

I nspecti on
Check punp cl earances. See O L PUW SPECI FI CATI ONS t abl e.
Renove rotors and exam ne for wear or danage.

Reassenbly & Installation

Repl ace oil seals and Orings. Position rotors into punp
housing. Install rotor cover on punp housing. Apply locking-fluid to
cover screws and torque to 62 INCHIbs. (7 Nm. Fit dowel pins and
new "O' rings to housing. To conplete installation, reverse renoval
pr ocedur e.

O L PUWP SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Speci fication

Capacity (1) ... 46.4 qts. (43.9L)
New or Rebuild
Radi al d ear ance
I nner Rotor-to-CQuter

Rotor ................... . 0008-.0063" (.020-.160 nm
Punp Body-to-Rotor  ...... . 0040-.0075" (.100-.190 nm
Si de C earance
Punmp Body-to-Rotor ............ .001-.003" (.02-.07 M)
Service Limt
Radi al C earance
Inner Rotor-to-Quter Rotor ............. .008" (.20 MM
Pump Body-to-Rotor .................... .0083" (.21 nm
Si de C earance
Punp Body-to-Rotor ..................... . 005" (.12 mm

(1) - Volunme per mnute at 6000 RPM
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6 x 10 mm SCrew ——p

Pump Cover

Quter Rotor

"0" Rings

Dowel Pin

Pump Heusing/Frant
Cover

31003599

Fig. 14: Exploded View of G| Punp/Front Cover
Courtesy of American Honda Mdtor Co., Inc.
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Timing Belt End
(No. 1 Journahy

o] ] Flywheel End
— {No. 5 Journal)

MAIN BEARING JOURNAL CODE LOCATIONS

MAIN BEARING TIGHTENING SEQUENCE

ROD BEARING JOURNAL CODE LOCATIGN

BEARING IDENTIFICATION: Color Code Is On Edge Of Bearing.
————# |_arger Crank Bore Diameter

[ Aorl \ Borll ICorIII [Dorlull

JOURNAL

BEARING IDENTIFICATION: Calor Code Is On Edge Of Bearing.

MARKING ——— Smaller Bearing |.D. —— & Larger Big End Bore Diameter
Tor | Pk | Pk Yellow | TeION [ 1ot [ 2000 [ 30rm [ 4 ar
- JOURNAL
2or It B v | Yelow | YS! | Green MARKING ~ ———————#- Smaller Bearing LD
dor Yeliow Yegegn Green Grgf:‘:m f Aori ' Red ] Pink i Yellow [ Green
4 or It Yegc::gn Green G'Eefan‘:m Brown ‘ Boril J Pink ‘ Yellow | Green ' Brown
5 or N Green Grae'%nvan Brown Bro;:ék JC or “l!‘ Yellow [ Green Brown Black
" & or I ‘ Grgre:;n Brown Bros\ln':ék Rlack JD Dfllllj Green | Brown ' Black : Biue
Smaller Smatler Smaller  Smaller
Main Bearing Hod Bearing
Journal 1.5, Journal 1D,
91A03598

Fig. 15 Miin & Rod Bearing Sizes
Courtesy of American Honda Mdtor Co., Inc.

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ft. Lbs. (N m
Bal ance Shaft Pulley Bolt (8 x 1.25 nm .......... 22 (30)
Belt Tensioner Adjusting Nut ..................... 33 (45)

Belt Tensioner Stud Bolt ......................... 48 (65)
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Canshaft Beari ng/ Rocker Arm

6 nMMm Bolt ... 9 (12)

8 m Bolt ... 16 (22)
Canshaft Pulley Bolt ......... .. ... ... . ... ... ..... 28 (38)
Connecting Rod Nuts ......... ... . .. . .. . .. ... 34 (47)
Crankshaft Pulley Bolt .......... ... ... ... ... ... 170 (230)
Crankshaft Pulley Bolt (1991) .................. 162 (220)
Cylinder Head Bolts (3 Steps)

Ist Step ..o 29 (40)

2nd Step .o 51 (70)

3rd Step .. 78 (108)
Drive Plate (Automatic Transmission) ............. 55 (75)
Exhaust Manifold Nuts ............ ... .. ... ... ..... 23 (32)
FI ywheel Bolts (Manual Transmission) ............ 77 (105)
Intake Manifold Nuts ......... ... . ... ... ... ... .... 16 (22)
Main Bearing Cap Bridge (2 Steps)

Ist Step ..o 22 (30)

2nd Step .o 53 (72)
Gl Pan Bolts ... ... . 10 (14)
Gl Pan Drain Plug ....... ... . .. . 33 (45)
Rocker Arm Adjusting Lock Nut .................... 14 (20)

INCH Lbs. (N. m)

Q| Pump Cover Plate . ....... ... . .. .. 62 (7)
Val ve Cover Cap NUtS ... ... i 62 (7)
Val ve Cover Cap Nuts (1991) .......... ... ... ...... 90 (10)
Water Punp Bolts ........ . .. . ... 106 (12)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ENGINE SPECIFICATIONS
GENERAL ENGINE SPECIFICATIONS

GENERAL ENG NE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
2.2L
Displacement .......... .. .. . ... 132 Cu. In.
Bore ... 3.35" (85.0 mm
Stroke ... 3.74" (95.0 mm
Conpression Ratio ......... .. ... .. 8.8:1
Fuel System ... ... . . . . PFI
Hor sepower @ RPM
DX & LX 125 @5200
EX 130 @5200
SE 140 @ 5600
Torque Ft. Lbs. @RPM
DX & LX 137 @ 4000
EX 142 @ 4000
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

1991 CRANKSHAFT, MAIN &
RCD BEARI NGS SPECI FI CATI ONS

1991 CRANKSHAFT, MAIN & ROD

BEARI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Crankshaft End Pl ay
New or Rebuild ..................... .004-.014 (.10-.35)
Service Limt ... .. .. 0.18 (.45)
Crankshaft-to-Main Bearing C earance
New or Rebuild

No. 1 &2 ... .. . .. .. . 0008-.0018 (.021-.045)
No. 3 ... . 0010-.0019 (.025-.049)
No. 4 &5 ... ... ... . .. ... . 0005-.0015 (.013-.037)
Service Limt
NO. 1 & 2 . 0020 (.050)
NO. 3 . 0021 (.054)
No. 4 & 5 .. . 0020 (.050)
Crankshaft Runout
New or Rebuild ......... ... ... . ... ... ... .... . 0012 (.03)
Service Limt ... . .. . .. . 0016 (.04)
Crankshaft Qut-of - Round
New or Rebuild (Maximum) .................. . 0002 (.005)
Service Limt ... . .. . .. . 0004 (.010)
Jour nal Taper
New or Rebuild (Maximum) .................. . 0002 (.005)
Service Limt ... . .. . .. . 0004 (.010)

Connecting Rod Bearings
Jour nal Cl earance
New or Rebuild ................ . 0008-.0019 (.021-.049)
Service Limt ... . .. . .. . 002 (.05)

CRANKSHAFT, MAIN & CONNECTING ROD BEARINGS SPECS
CRANKSHAFT, MAI'N & CONNECTI NG ROD BEARI NGS SPECS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Crankshaf t
End Pl ay
Standard ....... .. .. .004-.014 (.10-.36)
Service Limt ... . .. . .. .018 (. 45)
Runout
Standard . ... . 0012 (.03)
Service Limt ... . .. . .. . 0016 (.04)

Mai n Beari ngs
Jour nal D aneter
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No. 1 &2 ............... 1.9676- 1. 9685 (49.976-50. 000)

No. 3 ... .. ... ... ... ... 1.9674-1. 9683 (49.972-49.996)

No. 4 &5 ............... 1. 9665- 1. 9688 (49. 948-50. 008)
Jour nal Qut- O - Round

Standard ... ... . 0002 (.005)

Service Limt ... ... . .. . 0004 (.010)
Jour nal Taper

Standard ... ... . 0002 (.005)

Service Limt ... ... . .. . 0004 (.010)

G| dearance
No. 1 & No. 2 Journal

Standard ......... .. ... ... ... . 0008-.0018 (.021-.045)
Service Limt ... .. . .. . 002 (.05)
No. 3 Journal
Standard ......... .. ... ... ... . 0010-.0019 (.025-.049)
Service Limt ... .. . .. . 002 (.05)
No. 4 & No. 5 Journal
Standard ......... .. ... ... ... . 0005-.0015 (.013-.037)
Service Limt ... .. . .. . 002 (.05)
Connecting Rod Bearings
Journal Dianmeter ......... 1.7710-1. 7717 (44.976-45.000)
Jour nal Qut- O - Round
Standard ... ... . 0002 (.005)
Service Limt ... .. . .. . 0004 (.010)
Jour nal Taper
Standard ... ... . 0002 (.005)
Service Limt ... .. . .. . 0004 (.010)
G| dearance
Standard ......... ... . L. . 0008-.0019 (.021-.049)
Service Limt ... . .. . .. . 002 (.05)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA
CONNECTING RODS SPECIFICATIONS

CONNECTI NG RODS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Bore Di aneter
Pin Bore ................... . 8649-.8654 (21.968-21.981)
Pi n-t o- Rod
Interference Fit ............. . 0005-.0013 (.013-.032)
Crankpin Bore ....... .. . . ... 2.001 (51.00)
Si de Pl ay
New or Rebuild ..................... . 006-.012 (.15-.30)
Service Limt ... .. .. . 016 (.40)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
PISTONS, PINS & RINGS SPECIFICATIONS

PI STONS, PINS & RI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Application In. (nm
Pi st ons
Cl ear ance
New or Rebuild ................ . 0008-.0016 (.020-.040)
Service Limt ... ... . .. . 0019 (.050)

D anmeter (1)
Pi ston Size "A"

New or Rebuild ...... 3. 3456- 3. 3460 (84.980-84.990)
Service Limt ....... ... ... ... ... ... 3. 3452 (84.970)
Piston Size "B"
New or Rebuild ...... 3. 3452- 3. 3456 (84.970-84.980)
Service Limt ....... ... ... ... ... ... 3. 3448 (84.960)
Ring Groove Wdths
Top & 2nd RiNg ........ ... .047 (1.20)
Gl Control RNg .......... ... .. ... . 110 (2.80)
Pi ns
Dianeter ................... . 8659-.8661 (21.994-22.000)
Piston Fit ..................... . 0005-.0009 (.013-.023)
Rod Fit ......... .. ... ... ....... . 0005-.0013 (.013-.032)
Ri ngs
Top Ring
End- Gap
New or Rebuild .................. .008-.014 (.20-.35)
Service Limt ... .. . .. . 024 (.60)
Si de C earance
New or Rebuild .............. . 0014-.0024 (.035-.060)
Service Limt ... .. . .. .005 (.13)
2nd Ri ng
End- Gap
New or Rebuild .................. . 016-.022 (.40-.55)
Service Limt ... .. . .. .028 (.70)
Si de C earance
New or Rebuild .............. .0012-.0022 (.030-.055)
Service Limt ... .. . .. .005 (.13)
Gl Control Ring
End- Gap
New or Rebuild .................. . 008-.028 (.20-.70)
Service Limt ... .. . .. .031 (.80)
Side Cearance ........... ... ..., Not Applicable

(1) - Measure piston skirt diameter .83" (21.0 nm from
bottom of skirt.

(2) - Information not avail able from manufacturer.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CYLINDER BLOCK SPECIFICATIONS
CYLI NDER BLOCK SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm
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Cylinder Bore

New or Rebuild ............. 3. 3465- 3. 3472 (85.00-85.02)
Service Limt ... .. . .. . .. 3.3492 (85.07)
1st Oversize

(.25 M ... 3. 3563- 3. 3571 (85.25-85.27)
2nd Oversi ze

(.50 Mm ... 3. 3661- 3. 3669 (85.50-85.52)
Maxi mum Taper ... ... . 002 (.05)
Maxi mum Qut-of -Round ......... ... ... ... ..... . 002 (.05)

Maxi mum Deck War page

New or Rebuild (Maximum) .................... .003 (.07)
Service Limt ... .. .. .004 (.10)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VALVES & VALVE SPRINGS SPECIFICATIONS

VALVES & VALVE SPRI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
I nt ake Val ves
Face Angle ... .. . 4590
Head Dianmeter ................ 1.335-1.343 (33.90-34.10)
Overall Length ............. 4.405-4.417 (111.88-112.18)
Stem Di anet er
Standard ......... ... ... .. ... . 2159-. 2163 (5. 485-5. 495)
New or Rebuild .............. . 2157-. 2161 (5.480-5.490)
Service Limt ... .. ... . .. . 2146 (5.450)
Seat Margin
New or Rebuild ................... .033-.045 (.85-1.15)
Service Limt ... .. .. . .. . 026 (.65)
Exhaust Val ves
Face Angle ... .. . 4590
Head Dianmeter .................. 1.138-1.146 (28.9-29.1)
Overall Length ............. 4. 856-4.868 (123.35-123. 65)
Overall Length ............. 4.809-4.821 (122.15-122. 45)
Stem Di anet er
New or Rebuild .............. . 2146- . 2150 (5.450-5. 460)
Service Limt ... ... ... . .. . 2134 (5.420)
Seat Margin
New or Rebuild .................. .041-.053 (1.05-1.35)
Service Limt ... . .. . .. . 037 (.95)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CYLINDER HEAD SPECIFICATIONS

CYLI NDER HEAD SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm

Cyli nder Head
Head Thickness ............... 3.932-3.939 (99.8-100.05)
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Maxi mum Warpage (1) ... .. .. . 002 (.05)
Val ve Seats
I nt ake Val ve

Seat Angl e ... 4590
Seat Wdth (2) .................. . 049-.061 (1.25-1.55)
Exhaust Val ve

Seat Angle ... 459
Seat Wdth (1) .................. . 049-.061 (1.25-1.55)

Val ve Qui des
I nt ake Val ve

Valve Guide I.D. ............ .2171-.2177 (5.515-5.530)
Val ve Guide Installed

Height .................... . 9148-.9547 (23.75-24.25)
Val ve Stemto-Qui de

Gl Cearance ................. .001-.002 (.025-.050)
Exhaust Val ve
Valve Guide I.D. ............ .2171-.2177 (5.515-5.530)
Val ve Guide Installed

Height .................... .5925-.6122 (15.05-15.55)
Val ve Stemto- Qui de

Ol Cearance ............... . 0021-.0031 (.055-.080)

(1) - Before resurfacing is required.
(2) - Maximumservice limt is .079 (2.00)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAMSHAFT SPECIFICATIONS

CAVBHAFT SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
End Play (1) ....... . .. . 002-.006 (.05-.15)
Journal Diameter ............ .. ... . .. ... See G| Cearance
Journal Runout (2) ... ... . 0006 (.015)
Lobe Hei ght
Intake .. ... . .. 1.5167 (38.526)
Exhaust . ... ... 1.5266 (38.778)
Intake (3) ... 1.5167 (38.526)
Exhaust (3) ... . 1.5266 (38.778)
Gl Cearance (4) ........ ... ...... .002-.004 (.050-.089)

(1) - Maximumservice limt is .020 (.50).

(2) - Maximumservice limt is .0010 (.030).

(3) - Vehicles with dual intake manifold.

(4) - Maximumservice limt is .006 (.15).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

BALANCE SHAFTS SPECIFICATIONS

BALANCE SHAFTS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Application In. (nm
Jour nal Di aneter
No. 1
Front Shaft ............. 1.6820- 1. 6824 (42.722-42-734)
Rear Shaft ................ . 8243-.8248 (20.938-20.950)
No. 2 ... 1.5241-1. 5246 (38.712-38.724)
No. 3 ... .. .. . . 1.3670-1. 3675 (34.722-34.734)
End Pl ay
Front Bal ancer Shaft ............... .004-.014 (.10-.35)
Rear Bal ancer Shaft ................ . 002-.007 (.06-.18)
Runout (Maximum . ....... ... .. . . 0008 (.020)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



