General Motors V8 Engines 7-93
1965-74 283", 307", 327", 350" V8 ENGINES
GENERAL SPECIFICATIONS
Displ. Torque (Ft. Compr.

Year Cu. Ins. Carburetor HP at RPM Lbs. at RPM) Ratio Bore Stroke
1965 283" 2-Bbl. 175@4400 275@2400 9.0:1 3.875" 3.000”
1966 283" 2-Bbl. 175@4400 275@2400 9.0:1 3.875" 3.000"

327" 4-Bbl. 220@4400 320@2800 8.5:1 4.000” 3.250"
1967 283" 2-Bbl. 175@4400 275@2400 8.0:1 3.875" 3.000”
327" 4-Bbl. 220@4400 320@2400 8.5:1 4.000” 3.250"
1968 307" 2-Bbl. 200@4600 300@2400 9.0:1 3.875" 3.250”
3277 4-Bbl. 220@4400 320@2800 8.5:1 4.000” 3.250"
1969 307" 2-Bbl. 200@4600 300@2400 9.0:1 3.875" 3.250”
350" 4-Bbl. 255@4600 355@3000 9.0:1 4.000" 3.480"
1970 307" 2-Bbl. 200@4600 300@2400 9.0:1 3.875" 3.250”
350" 4-Bbl. 255@4600 355@3500 9.0:1 4.000” 3.480"
1971 307" 2-Bbl. 200@4600 300@2400 8.5:1 3.875" 3.250”
307" 2-Bbl. 215@4800 305@2800 8.5:1 3.875" 3.250"
350" 4-Bbl. 250@4600 350@3000 8.5:1 4.000" 3.480"
1972 307" 2-Bbl. 135@4000 230@2400 8.5:1 3.875" 3.250”
350" 4-Bbl. 175@4000 290@2400 8.5:1 4.000” 3.480"
1973 307" 2-Bbl. 115@3600 205@2000 8.5:1 3.875" 3.250”
307" 2-Bbl. 130@4000 220@2200 8.5:1 3.875" 3.250"
350" 4-Bbl. 155@4000 255@2400 8.5:1 _4.000" 3.480"
1974 350” 4-Bbl. 145@3600 250@2800 8.5:1 4.000" 3.480"
350" 4-Bbl. 160@3800 255@2400 8.5:1 4.000” 3.480"

» NET HORSEPOWER & TORQUE NOTE — Horsepower and Torque figures given for 1972 and later are NET. NET Horsepower
and Torque represent power at the flywheel when the engine is installed in the vehicle, with wide open throttle and all systems
operating such as; air cleaner, exhaust system, water pump, generator, oil pump and air conditioning.

ENGINE IDENTIFICATION

Engine code letters are suffix of Engine Identification Number.
Number is stamped in pad on front right side of cylinder block.

1965 Chevrolet

Application Code
283”7 MaN. TrANS. coeeiiiieneniienieeenieecsreeesireeenseesssseesssses WA
283" AUtO. TraNs. ...ccocciieceiereiieccieeereee v WE
1966 Chevrolet

Application Code
283" MAN. TrANS. ...oviiiiiiciiiiieeccsreeee st eessrbeeeesreeeessas WA
283" Man. Trans. (W/A.LR) ..o WF
283" AUTO. TraNS. .cccvverreiereeireerenceeiere e rsse e ssenes WE
283" Auto. Trans. (W/A.LR.)...cocuoeeeerreeriereeceeeevereeenne WH
283" Auto. Trans. (3-Speed) .....cccvcievriiririecveenieerinnsenesens wC
3277 MAN. TEANS. .coiveriieieenreereeee e besr st YS
327" Man. Trans. (W/A.LR.) oo ccieeceeeecieeee s YC
327" AUto. TrANS. c..ccvvecriverceereeereerienreetenreeeeeenes
327" Auto. Trans. (W/ALR.).ccccocovvevinriiniincreannann,

327" Auto. Trans. (3-Speed) ........cccevrvierenenenerieneerensennnnn.

1967 Chevrolet

Application Code
2837 MAN. TrANS. coioeieeeeeeeeeeeeseeeereeeesessneenanees WD, WA, Wi
283" Man. Trans. W/ALR. .coccovvvvevirecireeniiiinens WL, WF, WB
283" Auto. Trans. ..c..cccooeeeeeeeeireereeesseeeeeens WM, WE, WC
283" Auto. Trans. W/ALR. ......ccoevvvvvivenieenen, WV, WH, WR
327" Man. Trans. .ooovevoiiiriiiereeeeeeseecn s csanrrrreeereeees YS, YM
327" Man. Trans. W/ALLR. .cevviiieeireeccene e, YC, YX
327" AUTO. TIANS. .oerviiieeeiieeeeeeeeeeeeetrrr e ses e sesenesanenns YR, YH
327" Auto. Trans. W/ALLR. e YD, YJ
1967 GMC
Application Code
283" Man. Trans. ..c.ccovveeveeeeeeiniieeeeereseeeeeens WD, WA, Wi
283" Man. Trans. W/ALR. ....coovvevieiiiieiens WL, WF, WB
283" Auto. Trans. ...eeeeeevnnieciiinirieeeeseenariisnnns WM, WE, wC
283" Auto. Trans. W/ALR. ..ccooevviiecinins WW, WH, WR
327" MaAN. TrANS. oiiiiiiieeeiiiiiie e eeevere e e vaeneees YS, YM
327" Man. Trans. W/ALR. oo YC, YX
3277 AUTO. TFANS. .cooeiiiieeieeeieeeeeeeeeeeer e se e YR, YH
327" Auto. Trans. W/ALLR. .....ccoovvvviviivieeecrinie e, YD, YJ

Copyright (c) 2003 Mitchell Repair Information Company



General Motors V8 Engines

7—-94
1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)
1968 Chevrolet 1971 Chevrolet
Application Code Application Code
307" Man. Trans. ......ceeenenceecnnen WA, WB, WD, WY, WL, 307" Man. Trans. .......ceceeveeeennn. TDA, TDB, TRA, TAD, TJR,
WI, WH, WG, WN TJT, TIX, TDT, TAK
307" Auto. Trans. ...eveenneeniennes WE, WC, WO, WF, WM, 307" Auto. Trans. ...ccceveevnernnnen. TAL, TDL, TDP, TAH, TAJ,
WR, WW, WP, ZX, ZY TJP, TJS, TLP, TDX, TIW
327" Man. Trans. .cecceveveenienninoniineenseenens YC, YS, YX, YL, YA 350”7 Man. Trans. ......ceeeeennns T8L, TFH, TDD, TDG, TRK, TRH,
327" Auto. Trans. ...ccoccevceeveccneeeseeeennnnens YD, YK, YU, YB, YR, TLD, TLW, TFA, TDW, TRD
YH, YT, YU, YJ, YM 350” Man. Trans. LPG ........coovvviiviereieiiinienccinneseceeeeenns TDH
350" Auto. Trans. ...cecceerveevereeninens TFD, TFJ, TDJ, TDR, TRL,
TRJ, TLX, TFB, TDY, TRG
1968 GMC 350" Auto. Trans. LPG........cccoemvveeroerrenssernsrsssessisinsranens TDK
Application Code
3077 Man. Trans. .....ceveeveccnveeisensienna WB, WH, WN, WL 1971 GMC
307" Man. Trans. W/ALR. ...........WI, WA, WQ, WP, WD
307" Auto. Trans. ......eiiiininicniniencenenanes WEF, WR, Ww Application Code
3o Ao, Jrans. W/CCS v WE WG, W 3077 Man. Trans. .o THR, THP, THD, TPB, THH, THA

., . e eesessitusneiettseiteitentatittacesarererrntassatareses , 307" Auto. Trans. weeeeweevesenn, THC, THG, THS, TPC, THK, THL
327" Man. Trans. W/ALLR. ..., YC, YX ”

" 3507 Man. Trans. ....ccceveveemeeinineennereinnennnees TAB, TBA, TBD
327" Auto. Trans. ....cccceeeievnninieeeninnieeeenianns YJ, YM, YR, YH 350" Auto. Trans TAA. TBC. TBG
327" Auto. Trans. W/CCS ....cocvivrrveniinenenieresienseerennens YD, YK ) e ‘ ’

1969 Chevrolet 1972 Chevrolet & GMC
Application Code Application Code
307" Man. Trans. ....cccoeceeeeeeeeennnee UA, UB, UO, UP, UG, UH 307" Man. Trans. ......cccvevveereeeeennns TDA, TDB, TRA, TAD, TIR
307" Auto. Trans. .......ceceeevreeeennnns UC, UD, UE, UF, UM, UN T, TIX, TDT, TAK
uQ, UI, UJ, UK, UL 307" Auto. Trans. ....cceeeeevveveeeennen TAL, TDL, TDP, TAH, TAJ
350" Man. Trans. .......ccceecevvvvvecnvveevienssinnes XA, XB, XW, XX TJP, TJS, TLP, TDX, TJW
350" Auto. Trans. .....cccevvvvevereens XC, XD, XO, XY, XZ, WA 350" Man. Trans. .....cceevenenee TBL, TFH, TDD, TDG, TRK, TRH
TLD, TLW, TFA, TDW, TRD
350”7 Man. Trans. LPG ........coovverieeieiririciecnennnrenneneesaeeen TDH
1969 GMC 350" Auto. Trans. ..cccveeeneeeeeesinnnees TFD, TFJ, TDJ, TDR, TRL
o TRJ, TLX, TFB, TDY, TRG
Application Code 350" AUtO. Trans. LPG .......ooveereeceerennsssseasssessessssesseone TDK
307" Man. Trans. ....ccoevveiieeeirieiiiieertnieneeeensenessnns UP, UB, UH
307" Man. Trans. W/ALLR. ....coviiiiinnnninniine UO, UA, UG 1973 Chevrolet & GMC
307" Auto. Trans. ...oceccvicicninncniineeeene UQ, UN, UC, UI L
307" Auto. Trans. W/ALR. .oeeeeeereceerenianns UF, UE, UD, UL Application Code
350" Man. Trans. .......cocnecnnnniiiciennnes WO, XX, XB, WI 307" Man. Trans. .......ccceeeererereennenenens TCT, TCU, TCK, TCR
350" Man. Trans. W/ALLR. .............. WI, WN, XW, XA, WH TCD, TCB, TCX, TCJ
350" Auto. Trans. .......ceecienennis QP, XY, XD, XC, WK, WJ 307" Auto. Trans. ....cceveeeiverenennensans TCH, TCY, TCA, TCC
350" Auto. Trans. W/ALR. ...... WQ, XF, WA, XZ, WM, WL TCS, TCW, TCL, TCM
350" Man. Trans. ....cecevvvennnnnneneeene TJB, TJC, TDY, TJH, TIM
TIR, TUW, TU, TIK, TJH
1970 Chevrolet 350" AULO. TIONS. ©eorerererereeeereeneessessresene TIA, TIZ, TIY, TIX

Application Code
3077 Man. Trans. .....ccevevereinieinnnnnreneeens TAN, TAR, TAS, TAT
307" Auto. Trans. .....cccceeevrerenenn. TAH, TAl, TAJ, TAK, TAL,
TAO, TAP
350" Man. Trans. ......cceeevereveennnen. T8B, TBC, TBD, TBU, TBZ
350" Auto. Trans. .....ceeeerevineennen. TNT, TAX, TAY, TAZ, TBA,
TMJ, TBY, TBX, TBV

1970 GMC
Application Code
307" Man. Trans. .....cceceeeenns TAN, TNS, TBS, TAT, TAS, TAR
307" Auto. Trans. ........c....... TBM, TBN, TAP, TAO, TAK, TAI
TAL, TAH, TAJ
3507 Man. Trans. .ot eessesesanane TBC, TBB
350" Auto. Trans. ....cccoveviiiiiiinnniniirenreenececsnnns TAY, TAX, TNT

TJS, TJT, TJU, TiL
1974 Chevrolet & GMC

Application Code
350" Man. Trans. ............. TIM, TIW, TKX, TML, TKM, TMD,

TJA, TJB, TIC, TID, TRM
350" Man. Trans, LPG ....oovvveeeeeeeeeeeeeeeeeeeeeseesereeessnees ™)
350" Auto. Trans. .....ccevevveernnenn, TKT, TKU, TKY, TMM, TJU,

TJY, TKR, TKS, TKW, TMK
TMC, TMA, TMB
350" Auto. Trans. LPG.....cooiviiiiiiiiieiieieeteeeeesesesaeesaeens TMH

ENGINE REMOVAL
See Engine Removal at end of ENGINE Section.
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1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)

INTAKE MANIFOLD

Removal — 1) Drain cooling system and remove air
cleaner. Disconnect battery cables at battery, upper radiator
hose and heater hose at engine. Disconnect gas line, all
vacuum lines and accelerator linkage at pedal lever.

2) Remove distributor cap, note position of rotor with chalk
and remove distributor. Remove (if equipped or necessary) oil
filler bracket, coil, air compressor and bracket, accelerator
bellcrank, and accelerator return spring and bracket.

3) Remove all manifold retaining bolts and pry intake
manifold loose from cylinder heads. Remove intake manifold
and carburetor as an assembly.

Installation — To install intake manifold, clean all gasket
surfaces and apply sealer at all water passages and at
positions where seals butt together. Install manifold and
tighten bolts in sequence shown in illustration. Install dis-
tributor noting marked position of rotor. To complete installa-
tion, reverse removal procedure.

FRONT

3GMO1

INTAKE MANIFOLD TIGHTENING SEQUENCE

CYLINDER HEAD

Removal — 1) Remove intake manifold as previously out-
lined. Remove carburetor air heater from exhaust manifold if
equipped. Remove spark plug shields and disconnect exhaust
pipe from manifolds and remove exhaust manifolds.

2) Disconnect ventilation hose from valve cover and remove
both valve covers. Loosen rocker arm nuts and pivot rocker
arms to side to remove push rods. Mark position of push rods
to ensure that they are installed in same position.

3) Drain cylinder block of all coolant and remove all cylinder
head bolts. Pry cylinder head loose from cylinder block and
remove both heads.

Installation — Gasket surfaces of both head and cylinder
block must be clean. Use sealer if equipped with steel gasket. If
asbestos gasket is being used, sealer is not required. Position
heads and gaskets on cylinder block. Coat threads of bolts
with a sealing compound. Tighten cylinder head bolts in se-
quence shown in illustration. To complete installation, reverse
removal procedure.

G @ ® ® 0 0 0 @

3GMO02

CYLINDER HEAD TIGHTENING SEQUENCE

VALVES

Engine Head Face Seat Seat Stem Stem Valve
& Valve Diam. Angle | Angle Width Diameter Clearance Lift
1965-74
283"

Int. 1.720" 45° 46° .031-.063" .3404-.3417" .0010-.0027" | ...

Exh. 1.500” 45° 46° .063-.094” .3410-.3417" ® .0010-.0027" | ...
307"

Int. 1.720" 45° 46° | .031-.063" .3410-.3417" .0010-.0027" | ...

Exh. 1.500” 45° 46° .063-.094" .3410-.3417" .0010-.0027" | ...
3277

Int. 1.940” 45° 46° .031-.063" .3410-.3417" .0010-.0027" | ...

Exh. 1.500" @45° 46° | .063-.094" .3410-.3417" .0010-.0027" | ...
350"

Int. 1.940" 45° 46° | .031-.063" .3410-.3417” .0010-.0027" | ..

Exh. 1.500” @ 45° 46° | .031-.063" .3410-.3417" .0010-.0027* | ...

® — Stem clearance for 1965-66 283" exhaust valves is .0015-.0032".
@ — Face angle for 1968 327" and 1969 350" exhaust valvesis 46°.
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1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)

VALVE ARRANGEMENT
E-I-I-E-E-I-I-E (Both sides, front to rear.)

VALVE GUIDE SERVICING

If valve stem to guide clearance is excessive, valves with over-
size stems are available. Oversize valve stems are available
.003", .015" and .030" oversize. Using a suitable reamer
(Reamer Kit No. J-5830) ream guides to correct size for over-
size valve stems.

VALVE STEM OIL SEALS

A small "O" ring type seal is installed in second groove of valve
stem before keepers are installed. See Valve Springs.

VALVE SPRINGS
] Free PRESSURE (LBS.)
Engine Lenath
9 Valve Closed Valve Open

1965-69
283" 2.08" 78-86@1.66” | 170-180@1.26"
3077, 327"

& 350" 2.08" 78-86@1.66" | 170-178@1.26"
1970-72
307" & 350"| 2.03" | 76-84@1.70" | 194-206@1.25"
1973-74
307" & 350"

Int. 2.03” 76-84@1.70" | 194-206@1.25"

Ext. 1.91" | 76-84@1.61" | 183-195@1.20"

VALVE SPRINGS

Removal — With cylinder head removed, compress valve
spring with a svitable spring compressor and remove keepers.
Release spring compressor and remove retainer, shield, spring
and damper, and shims.

Installation — To install valve springs, reverse removal
procedure. Install seal in second groove of valve stem before
installing keepers and releasing spring compressor.

4GMO03

Keepers

Spring

Retainer

Shield

VALVE SPRING ASSEMBLY

VALVE SPRING INSTALLED HEIGHT

Valve spring installed height is measured from top of shim, at
bottom of spring, or spring seat to top of valve spring or spr-
ing shield. If distance exceeds specified height, install a 4"
thick shim. Installed height should never be more than }4" less
than specified height.

Valve Spring Installed Height

Application Height
1965-69 (All) .ttt 12)4,"
1970-72 (All) ceoviiicriiniiiiiiiiiinitniirece e reeeseeeesnsenes 12%,"
1973-74 (All)
It e 12%,"
Exh. i 1%"

ROCKER ARM STUDS

Rocker arm studs that are loose in head or have damaged
threads can be replaced with oversize studs. Studs are
available .003” and .013" oversize.

Removal — Remove stud using a suitable stud extractor (J-
5802-1). Install extractor over stud and tighten nut until stud is
pulled from cylinder head.

Installation — Ream hole for oversize studs with a suitable
reamer (J-5715 for .003" oversize and J-6036 for .013" over-
size). Coat press fit area of stud with hypoid axle grease. Drive
rocker stud into place with a suitable driver (J-6880) and a
hammer. When driver bottoms out on head, stud is at correct
height.

HYDRAULIC VALVE LIFTER ASSEMBLY

NOTE — Two types of valve lifters were used. Lifters operate
in same manner and are serviced basically the same. Lifter "A"

is used from 1965-74 and lifter "B" was used from 1965-72.
Lifter "ﬁ"_.. Lifter "B"

2GM04

— Lifter Body

— Push Rod Seat

— Metering Valve (Lifter "A")
— Inertia Valve (Lifter "B")
— Check Ball

Check Ball Retainer

— Push Rod Seat Retainer

— Plunger

— Check Ball Spring

— Plunger Spring
HYDRAULIC VALVE LIFTER ASSEMBLIES

NVONOUNELEWWN —
|
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1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)

Disassembly — Depress plunger in lifter with a push rod
and pry out retainer with a small blade screwdriver. Remove
push rod seat and metering valve (lifter "A") or inertia valve
(lifter "B”). Remove plunger, ball check valve assembly and
plunger spring. Remove ball check valve and spring by prying
ball retainer loose with a small blade screwdriver.

Assembly — 1) Thoroughly clean and inspect all com-
ponents. If any components are worn or damaged, complete
lifter must be replaced. NOTE — Inertia valve (lifter "B")
should not be removed from push rod seat, if valve moves
when shaken, valve is functional.

2) Position check ball on small hole in bottom of plunger.
Insert check ball spring on seat in ball retainer and position
retainer on ball so that spring seats on ball. Using a screw-
driver, press plunger into position.

3) Slide lifter body over spring and plunger, lining up oil feed
holes. Fill assembly with SAE 10 oil and depress plunger to
stop. With plunger depressed, insert a Y¢” drift punch into feed
holes. Release plunger and refill with SAE 10 oil.

4) Install metering valve (lifter "A") or inertia valve (lifter ”B"),
push rod seat and retainer. Depress push rod seat and remove

drift punch.

HYDRAULIC VALVE LIFTER ADJUSTMENT

1) Rotate engine until engine is at number 1 firing position.
Back off rocker arm adjusting nuts on number 1 intake and ex-
haust rocker arms until play in push rod is detected. Now
tighten rocker arm nuts until play in push rod is just eliminated
then tighten adjusting nuts one full turn more. With engine at
number 1 firing position, adjust intake valves 1, 2, 5 and 7 and
exhaust valves 1, 3, 4 and 8.

2) Rotate engine to number 6 firing position and follow same
procedures for adjusting valves. With engine at number 6 fir-
ing position, adjust intake valves 3, 4, 6 and 8 and exhaust
valves 2, 5, 6 and 7.
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PISTONS, PINS, RINGS
PISTONS PINS RINGS

Engine Clearance Piston Fit ® Rod Fit Rings End Gap | Side Clearance

1965

283" .0005-.0011” .00015-.00025" .0008-.0016" 1 .010-.020" .0012-.0032"
2 .010-.020” .0012-.0032"
3 .015-.055”" | .0012-.0050"

1966-68

283" & 307" .0005-.0011" .00015-.00025" .0008-.0016" 1 .010-.020" | .0007-.0027"
2 .010-.020” .0012-.0032"
3 .015-.055" .000-.005"

327" .0010-.0016" .00025-.00035" .0008-.0016" 1 .010-.020" | .0012-.0032"
2 .013-.025" .0012-.0032"
3 .015-.055" .002-.007"

1969

307" .0005-.0011" .00015-.00025" .0008-.0016" 1 .010-.020" .0007-.0027"
2 .010-.020” .0012-.0032"
3 .015-.055" .000-.005"

350" .0010-.0016" .00025-.00035" .0008-.0016" 1 .010-.020” | .0012-.0032"
2 .013-.025" .0012-.0032"
3 .015-.055" .002-.007"

1970 '

3077 .0005-.0011” .00015-.00025" .0008-.0016" 1 .010-.020” .0012-.0027"
2 .010-.020" | .0012-.0032"
3 .015-.055" .000-.005”

350" .0012-.0022" .00015-.00025" .0008-.0016" 1 .010-.020" | .0012-.0032"
2 .013-.025" .0012-.0032"
3 .015-.055" .002-.007"

1971-74

307" .0012-.0018" .00015-.00025" .0008-.0016" 1 .010-.020" .0012-.0027"
2 .010-.020" | .0012-.0032"
3 .015-.055" .000-.005"

350" .0007-.0013" .00015-.00025" .0008-.0016" 1 .010-.020" | .0012-.0032"
2 .013-.025" | .0012-.0032"
3 .015-.055" .002-.007"

® — Interference fit.
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1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)

OIL PAN REMOVAL
See Qil Pan Removal at end of ENGINE Section.

PISTON & ROD ASSEMBLY

Removal — With oil pan, oil pump and cylinder heads
removed, remove any ridge in top of cylinder bore with a
suitable ridge reamer. Check connecting rod and cap for iden-
tification marks or numbers and identify if necessary. Remove
connecting rod cap nuts and rod cap. Push piston and rod
assembly up and out of cylinder block. It will be necessary to
rotate crankshaft to various positions to facilitate removing
piston and rod assemlbies.

Installation — Before installing piston and rod assembly,
place ring gaps in positions shown in illustration. Place connec-
ting rod in bore with bearing tang slots facing away from
camshaft. Compress piston rings with a svitable ring com-
pressor. With rod bearings and crankshaft rod journal
lubricated, push piston and rod assembly into position and in-
stall rod cap to respective rod. Install and tighten rod nuts.

FITTING PISTONS

1) With piston and rod assemblies removed, wipe cylinder
bores clean and measure diameter 22" below top of cylinder
with a micrometer. If cylinder is worn or is tapered more than
.005”, cylinder must be bored for oversize pistons.

2) If bore is worn or tapered less than .005", cylinder can be
cleaned and honed, and .001” oversize pistons installed. If
cylinders are bored, various oversize pistons are available. See
oversize piston table for oversize pistons available from
manufacturer.

Oversize Pistons

Application Size
1965-66
All e .020, .030 & .040"
1967-71
283" & 307" ... .020, .030 & .040”
327" & 350" ... .020 & .030”
1972-74
All et .030”

3) To check fit of rings in cylinder bore, insert ring in cylinder
bore and push ring into bore 2" with head of piston. Measure
ring end gap with a feeler gauge. Before installing rings on
pistons, ensure ring grooves are clean of carbon and inspect
grooves for nicks or burrs. Install rings with gaps positioned as
shown in illustration.

FRONT

2GMO0S

LEFT
Oil Ring
Rail Gap

RIGHT

2nd Compression

i Top Compression
Ring Gap Ring Gap
Oil Ring
Rail Gap Oil Ring Spacer Gap

(Within Arc)

RING GAP LOCATIONS

PISTON PINS

Removal — With piston and rod assembly removed, press
out piston pin using a suitable removing and installing tool set

(J-6964 for 1965-66 engines and J-9510 for 1967-74 engines)
and an arbor press. Separate piston from connecting rod.

3IGM16 Remover & Insfoller
Pilot

Support
~«— Piston Pin

PISTON PIN REMOVAL & INSTALLATION

Installation — Check clearance of piston pin in piston. If
clearance exceeds .001” over specified clearance, piston and
pin must be replaced. Position piston on rod correctly. See
Piston and Rod Positioning. Lubricate piston pin and press in
using same tools as outlined in removal procedure. Check
piston for freedom of movement on piston pin.

PISTON & ROD POSITIONING

283" (All) — Position piston on rod so that oil spit hole in
rod is aligned with side "A” of piston (see illustration) for
cylinders, 1, 3, 5 and 7, and aligned with side "B" of piston
(see illustration) for cylinders 2, 4, 6 and 8.

——Spring

i

Toward Front Of Engine

6GMAD6

283" PISTON & ROD POSITIONING

Toward Front Of Engine

6GMAQ7

307" & LIGHT DUTY 350" (1969)
PISTON & ROD POSITIONING
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1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)

307" (All) & 350" (1969 Light Duty) — Position piston on

rod so that bearing tang notches on rod are aligned with side
"A" of piston (see illustration) for cylinders 2, 4, 6 and 8, and
aligned with side "B" (see illustration) for cylinders 1, 3, 5 and

7.
327" (All), 350" (1969-70) and 350" LPG (Al) — Posi-
tion piston on rod so that oil spit hole in side of rod (1966-67

Toward Front Of Engine

9GMAO08

B Top Of Piisfon A

3277, 350" (1969-70) & 350" LPG
PISTON & ROD POSITIONING

327") is aligned with side "A" of piston (see illustration) or
bearing tang notch (1968 327" and all 350”) is aligned with
side "B" of piston (see illustration).

350" (1971-74) — Position piston on rod so that bearing
tang notch in rod is aligned with side A" of piston (see illustra-
tion) for cylinders 2, 4, 6 and 8 and aligned with side ”B” (see
illustration) for cylinders 1, 3, 5 and 7.

2GMAQ9

Toward Front Of Engine

350" (1971-74)
PISTON & ROD POSITIONING

CRANKSHAFT MAIN & CONNECTING ROD BEARINGS
MAIN BEARINGS CONNECTING ROD BEARINGS
Thrust | Crankshaft
Engine Journal Diam. Clearance Bearing Endplay [Journal Diam.| Clearance Sideplay
1965
283" 2.2978-2.2988" .0008-.0024" No. 5 .002-.006" | 1.999-2.000" | .0007-.0028" .008-.014"
1966
283" ©2.2987-2.2997" | ®.0003-.0029" | No.5 .003-.011" | 1.999-2.000" | .0007-.0027" .009-.013"
®2.2983-2.2993" | ®.0010-.0036"
®2.2978-2.2988"
327" ©2.2987-2.2997" | @.0003-.0034" No. 5 .003-.011” 1.999-2.000” | .0007-.0023" .009-.013"
©2.2983-2.2993" | ®.0010-.0036"
(®2.2978-2.2988"
1967
283" & 327" ©2.2987-2.2993" | ©.0008-.0024" No. 5 .003-.011” 1.999-2.000” | .0007-.0027" .009-.013"
©2.2983-2.2993" | ®.0010-.0026"
(®2.2978-2.2988"
1968
307" & 327" @©2.4484-2.4493" | ®.0008-.0026" No. 5 .003-.011" 1.999-2.000” .0007-.0028 .009-.013"
(®2.4479-2.4488" | ®.0010-.0026"
1969
307" (©24484-2.4493" | ©.0008-.0024" | No. 5 .003-.011" | 1.999-2.000" | .0007-.0027" .009-.013"
(®2.4479-2.4488" | ®.0010-.0026"
350" ©2.4484-2.4493" | ©.0008-.0024" No. 5 .003-.011" 2.199-2.200" .0007-.0028 .009-.013"
(®2.4479-2.4488" | ®.0010-.0026"
1970
307" & 350" | ©2.4484-2.4493" | ©0.0003-.0015" No. 5 .002-.006" | 2.199-2.200" | .0007-.0028" .008-.014"
(®2.4479-2.4488" | @.0006-.0023"
®.0008-.0023"
1971-74
307" & 350" | ©2.4484-2.4493" | ©0.0008-.0020" { No.5 .002-.006" | 2.199-2.200" | .0013-.0035" .008-.014"
®2.4479-2.4488" | ®.0011-.0023"
®.0017-.0033"
® — Journal No. 1.
@ — Journal Nos. 2, 3 & 4.
® — Journal No. 5.
@ — JournalNos. 1,2,384.
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1965-74 283", 307”, 327", 350" V8 ENGINES (Cont.)

MAIN & CONNECTING ROD BEARINGS

NOTE — Following procedures are performed with oil pan
and oil pump removed.

Connecting Rod Bearings — 1) Mark or identify rod cap
to rod before removing rod cap nuts. With rod nuts removed,
remove rod cap and bearing. Push up on piston and rod
assembly and remove bearing from rod. Inspect bearings for
wear or damage and replace as necessary.

2) Check crankshaft rod bearing journal for out-of-round or
taper conditions. If crankshaft is out-of-round or tapers more
than .001", crankshaft must be removed and ground for un-
dersize bearings.

3) Check bearing clearance using the Plastigage method. If
clearance exceeds specifications, a .001" or .002" undersize
bearing may be installed to obtain correct clearance. If
clearance is still excessive, crankshaft must be removed and
ground for undersize bearings. Connecting rod bearings are
available .010” and .020” undersize.

4) To install bearings, clean crankshaft journal and bearing
surface in rod. Insert bearing havles in rod and cap. Lubricate
journal and pull piston and rod assembly down, aligning bear-
ing on journal. Install rod cap noting identification marks and
evenly tighten rod nuts.

Main Bearings — 1) Main bearings are selective fit by
manufacturer during production. A standard size bearing half
may be used in combination with a .001” undersize bearing
half to obtain correct clearance. This combination will
decrease clearance .0005".

2) If correct clearance could not be obtained during produc-
tion, a crankshaft with .009” undersize main bearing journals
is fitted. A .009"” and .010” bearing half combination may be
used to obtain correct clearance.

3) If engine is fitted with a crankshaft with .009” undersize
main bearing journals, it will be identified by a 9 stamped in
left front oil pan rail. Crankshaft can also be identified by o
.009” stamped in crankshaft counterweight forward of center
main bearing.

4) Main bearings may be removed and replaced with
crankshaft still installed in engine. Mark or identify main bear-
ing caps to cylinder block before removing caps. Bearings are
removed from cylinder block by inserting a bearing removal
and installing tool in oil hole in crankshaft and rotating
crankshaft clockwise.

5) Crankshaft clearance, taper or out-of-round conditions
can be checked using the Plastigage method. If clearance ex-
ceeds specifications, a .001” or .002" undersize bearing may
be installed to obtain correct clearance. Both bearing halves
must be replaced.

6) If correct clearance cannot be obtained or journal tapers
or is out-of-round more than .001”, crankshaft must be remov-
ed and ground for undersize bearings. Bearings are available
.010", .020” and .030” undersize.

7) To install bearings, ensure crankshaft journal and bearing
surface in cap and block are clean. Lubricate journal and in-
stall bearing in cap. If bearings were removed with crankshaft
still installed, use bearing removal and installation tool in-
serted in crankshaft oil hole to install upper bearing half.
Install main cap noting identification marks and evenly tighten
main bearing bolts.

THRUST BEARING ALIGNMENT

Pry crankshaft forward as far as possible and check crankshaft
end play with a feeler gauge inserted between front of rear
main bearing and crankshaft. Replace rear main bearing if
end play not to specifications.

5GM12

CHECKING CRANKSHAFT ENDPLAY

REAR MAIN BEARING OIL SEAL

Removal — Remove rear main bearing cap and pry out old
seal. Remove upper half of seal by tapping end with brass
punch until end of seal protrudes enough to be removed with
pliers.

Installation — 1) Fabricate installation tool as shown in il-
lustration. Coat seal lips and seal bead of upper seal with
motor oil. Keep ends of seal dry of oil and position tool
between crankshaft and seal seat in cylinder block. Position
seal between tip of tool and crankshaft.

2) Roll seal around crankshaft, using tool as a “shoehorn” to
protect seal from sharp corner of seal seat surface. Make sure
that oil seal lip is positioned towards front of engine.
NOTE — Installation tool must remain in position until seal is
positioned with both ends flush with block. Remove tool taking
care not to remove seal.

3) Install lower half of seal in bearing cap, using tool as a
"shoehorn”. Feed seal into cap using light pressure with thumb
and finger. Install bearing cap with sealant applied to face,
taking care to keep sealant off split line.

.004" Shim Stock

e

|%‘u

4GM10

REAR MAIN OIL SEAL INSTALLATION TOOL
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1965-74 283", 307", 327", 350" V8 ENGINES (Cont.)

ENGINE FRONT COVER

Removal — Remove oil pan as previously outlined. Remove
fan belt, fan and pulley. Remove radiator shroud and
accessory drive pulley. Remove harmonic balancer pulley bolt
(if equipped). Pull off harmonic balancer with a suitable puller
(J-23523). Remove water pump and front cover retaining
screws. Remove cover and gasket.

Installation — Make sure that gasket surface on cover and
cylinder block are clean. Coat front cover oil seal with oil, in-
stall cover with gasket coated with sealer and evenly tighten
screws. Install harmonic balancer and pull into position with a
suitable tool (J-23253). To install remaining components,
reverse removal procedure.

FRONT COVER OIL SEAL

With Cover Removed — Pry seal out of cover with a screw-
driver. Install new seal with open end of seal toward inside of
cover and drive into position with a suitable driver (J-23042)
and a hammer. Support cover at seal area before driving in
seal.

With Cover Installed — With harmonic balancer removed,
pry seal out front of cover. Install seal with open end of seal
toward engine and drive into place with a suitable driver (J-
23042) and a hammer.

CAMSHAFT

Engine Journal Diam. | Clearance Lobe Lift
1965-69
All 1.8687-1.8692" | ... .2658"
1970-74
All 1.8687-1.8692" | ...

Int. .2600"

Exh. .2733"

TIMING CHAIN & SPROCKETS

Removal — Remove engine front cover as previously outlin-
ed. Crank engine over until timing marks on camshaft and
crankshaft sprockets are aligned. Remove bolts securing
camshaft sprocket to camshaft and pull off sprocket with tim-
ing chain. To remove crankshaft sprocket, pull off with a
svitable puller (J-5825).

Installation — To install new crankshaft sprocket, pull into
place with a bolt or drive into place with a suitable driver and
hammer. Install camshaft sprocket and timing chain making
sure timing marks on sprockets are aligned (see illustration).
Install and tighten sprocket bolts.

5GMAT

VALVE TIMING MARKS

CAMSHAFT

Removal — Remove intake manifold, engine front cover and
timing chain as previously outlined. Remove valve covers and
loosen all rocker arms until push rods can be removed. Remove
grille and radiator if necessary. Remove fuel pump and push
rod. Screw two bolts into camshaft and withdraw camshaft.

Installation — Lubricate camshaft journals and lobes with
motor oil. If a new camshaft is being installed, coat camshaft
lobes with Molykote. Position camshaft to align timing marks
on sprockets. Install remaining components as previously out-
lined. Adjust hydraulic valve lifters.

CAMSHAFT BEARINGS

When installing bearings, ensure oil holes in bearings are
aligned as follows:

1965-70 Engines — Align bearing oil holes with oil holes in
bearing bore of block.

1971-74 Engines — Position number 1 cam bearing oil
holes equal distance from 6 o’clock position. Position number
2, 3 and 4 bearings at 5 o’clock from left side of engine and
even with bottom of cylinder bore. Position number 5 bearing
oil hole at 12 o'clock.

CAM LOBE LIFT

With valve cover removed, remove rocker arm. Mount dial in-
dicator on cylinder head and position indicator stem on a
suitable ball socket adapter (J-8520) on push rod. Rotate
engine slowly until lifter is on heel of camshaft and set dial in-
dicator to 0. Rotate engine slowly until push rod is at fully rais-
ed position. Dial indicator will give total camshaft lobe lift. Lift
should be within specifications.
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1965-74 283", 307", 327", 350” V8 ENGINES (Cont.)
ENGINE OILING

Crankcase Capacity — All engines (except 1966 327") 4
quarts, add 1 quart with filter change. All 1966 327" engine 5
quarts, add 2 quarts with filter change.

Oil Filter — Replaced every other oil change or more often
under dusty or severe conditions.

Qil Pressure

Application Lbs. @ RPM
2837 (1965-67) ....coocuvievercriinreenrereeenisesinieianas 30-45 @ 1500
All Others (1965-69)........cccoervrerirerrreerierenenans 50-65 @ 2000
All Others (1970-74)........co.oeveeereerereerrereeesereesneens 40 @ 2000

ENGINE OILING SYSTEM

Description — Positive pressure lubrication provided to all
main, camshaft, and connecting rod bearings and to all valve
lifters and rocker arms. Three horizontal oil galleries located in
"V" at center of engine distribute oil under pressure to all
parts. See illustration.

Valve Lifters — Oil passage from rear camshaft bearing
supplies oil to lifter galleries. Both mechanical and hydraulic
lifters intersect the gallery. Recess in mechanical lifter permits
oil to pass into lower end of push rod. A larger passage in rear
camshaft bearing permits more oil pressure for lubrication of
hydraulic lifters. Hydraulic lifters contain an inertia valve which
opens permitting oil to pass to hollow pushrods.

Rocker Arms and Valve Stems — Oil passes up through
hollow pushrods to a hole in upper end that matches hole in
rocker arm. Oil sprayed out this hole and across rocker arm
lubricates valve stem tip.

Rocker Arm
Push Rod (Rocker

Arm & Valve Stem
Lubrication)

Main Oil Gallery

Lifter Oil Gallery
Right  ___Left

Filter By-Pass

45

Full-Flow
 «— Filter

3GMA14 il Pump

ENGINE OILING SYSTEM

OIL PUMP

Removal — Mark gears so they may be reassembled with
same teeth indexing. Do not disturb pickup screen on pipe.
Screen is serviced as an assembly. NOTE — If pump gears or
body are damaged or worn, replacement of entire pump
assembly is necessary.

Extension Shaft

Pump Body Pressure Regulator
Valve Assembly

Driver Gear & Shaft
Idler Gear

Pump Cover . Cover Screws

Ry

o 3GM15
Intake Pipe & Screen \
ENGINE OIL PUMP (TYPICAL)
Installation — Apply sealer to end of pipe and tap in place.

Install idler gear in pump body with smooth side of gear
towards cover opening. NOTE — Bottom of screen must be
parallel with bottom of pan.

TIGHTENING SPECIFICATIONS
Application Ft. Lbs.
Cylinder Head

TPE5...iiirieieieteiee ettt s s s s tes 60-70
TDBE-T4 ...ttt ssrt s v 65
Main Bearings

196566 .....ccoovieruiiniiirriirieiriseicretseesr e 60-70
TDE7-72 ..ttt te s sne e esenrennens 65-75
197374 ..ottt s nse s ©75
Connecting Rod Bolts ........cccevvveeveeririrnincreenirenneecneens 45
Flywheel .......ccccoviimiiviiiciinicncsnieceneeseeeesienns 55-65
Camshaft Sprocket ........ccevrviieniriniiniennenreesseeeseesenenns 20
Intake Manifold.......cccccecviiriiinenrininienne e 25-35
Exhaust Manifold...........coeerinineniiiniincreneenna, @18-22
Water PUmp ..o, 25-35
Ol PUMP ..ttt e csreseessesvesnesreens 60-70
Oil Pan

Ya " BOMS .c.ooineiiieieiciiinieic et sceie st re s sresnesaneaeas 7
%6" BOMS ..ottt bbb e sar e 6
® — Outer bolts on 4 bolt caps 65.
@ — Two center bolts 25-30.
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