General Motors V8 Engines

6-112
305" & 350"( VIN L) BUICK, CHEVROLET, OLDSMOBILE & PONTIAC
IDENTIFICATION CODING

ENGINE IDENTIFICATION

Engine code is stamped on front right side of cylinder block.
Suffix (code) letters designate engine displacement as follows:

Application Code
Buick
110 U CPA,CPY
305 s CKR,CKM
Chevrolet
3057 e s CRA,CRF,CPM,CPR,
CRB,CPA,CPC,CPY,
CZK,CZL,CPK,CPL,
CPU,CPX,CRC,CRD,
CPS,CPT
3507 e CKH,CHX,CKK,CKM,
CKR,CKS,CHA,CUC,
CUB,CMM,CLL,CKB,
CKA
Oldsmobile
K0 1P CPA,CPY
K 1o LR CKR,CKM
Ponticae 305”7 ...ttt rree e en e e e s CPA,CPY
3507 e s ra s CKR,CKM
ENGINE REMOVAL

See Engine Removal at end of ENGINE Section.

CYLINDER HEAD & MANIFOLDS

INTAKE MANIFOLD

Removal —1) Drain radiator and remove air cleaner.
Disconnect negative battery cable, upper radiator hose,
heater hose at manifold, accelerator linkage at carburetor,
and fuel line at carburetor. Disconnect crankcase ventilation
lines and spark advance hose at distributor. Remove dis-
tributor cap and mark rotor position with chalk, then remove
distributor.

2) Remove (as required) oil filler and air cleaner brackets, air
compressor and bracket, accelerator return spring and
bracket, and accelerator bellcrank. Remove alternator upper
mounting bracket. Remove manifold attaching bolts, then
remove manifold and carburetor as an assembly.

Installation — Clean gasket and seal surfaces on manifold,
cylinder heads and block. Install end seals on block. Install
side gaskets on cylinder heads using sealing compound
around water passages. Install manifold being careful not to
displace gaskets and seals. Install manifold bolts and tighten
in sequence (see Fig. 1). — If crankshaft has been
rotated while distributor was removed, time distributor to No.

1 eylinder.

Fig. 1 Intake Manifold Tightening Sequence

CYLINDER HEAD

Removal — 1) Remove intake manifold and carburetor as an
assembly. Remove alternator lower mounting bolt and set unit
aside. Remove A/C compressor and forward mounting
bracket (if equipped).

IeXi3 — /f equipped with A.I.R., disconnect hoses at injection
tubing check valve.

2) Remove exhaust manifolds. Remove rocker arm cover, nuts,
balls and rocker arm. Remove push rods. — Valve
mechanism components must be reinstalled in same location.
Drain cooling system and remove cylinder head bolts. Remove
cylinder head and gaskets.

Installation — Clean gasket surfaces on block and cylinder
heads. Clean head bolt threads in block (dirt will affect tor-
que). Use sealer on both sides of steel gaskets. NI§{d — Do
not apply sealer to composition gaskets. Place gaskets in
position on block with bead up. Install cylinder heads and
bolts (with sealing compound on threads). Tighten bolts even-
ly, a little at a time, in sequence (see Fig. 2).
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Fig.2 Cylinder Head Tightening Sequence

VALVES

VALVE ARRANGEMENT
E-I-1-E-E-I-I-E (Both banks, front to rear).

VALVE GUIDE SERVICING

Integral with cylinder head. If valve stem clearance excessive
ream to next oversize.

VALVE STEM OIL SEALS

An "O" ring type seal is installed in lower groove on valve
stem after valve spring is compressed and before keepers are
installed. See Valve Springs.
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VALVE SPRINGS

Removal — Remove rocker arm cover, rocker arms and push
rods on cylinders to be serviced. Install air line adapter in
spark plug hole and apply compressed air to hold valves in
place. Using a valve spring compressor tool (J-5892) to com-
press valve spring, remove valve keepers and release tool.
Remove upper spring retainer, shield, spring and damper.

N[®M3 - Before reinstalling old springs, check with a suitable
spring tester. Springs should be replaced if not within 10 Ibs.
of specified load.

Installation — Position valve spring and damper, shield,
and retainer on valve stem. Compress valve spring and install
oil seal in lower groove. Make sure that seal is flat and not
twisted. Install valve keepers and release compressor tool.
Check that valve locks are properly seated in upper groove in
valve stem.

VALVE SPRING INSTALLED HEIGHT

Measured from spring seat (or top of shim) to top of valve spr-
ing shield. If not within specifications, install }{” spacer under

spring. [XYIITeIN] — Do not shim spring to give installed height
less than specification.

Application Qlnstalled Height
305" & 350"
INTAKE e e 123,"
EXRQUSE oottt 1'%,"

L

See Specifications

Fig.3 Measuring Spring Installed Height

ROCKER ARM STUDS

Rocker arm studs are available .003” and .013" oversize.
Remove old stud using a suitable tool with a flat washer and a
nut. Tighten nut to pull stud from cylinder head. Ream stud
hole in cylinder head using a suvitable reamer (J-5715 for
.003" oversize and J-6036 for .013” oversize).
— Do not attempt to install oversize stud without
first reaming hole. Coat press fit area of stud with hypoid axle
lubricant. Drive stud in place using a suitable tool (J-6880)

and a hammer. Tool will bottom out on cylinder head when
stud is installed at correct height.

HYDRAULIC VALVE LIFTER ASSEMBLY

— Lifters are serviced as complete assemblies only. Parts
are not interchangeable between lifters. If any component of
lifter is worn or damaged, complete lifter must be replaced. if
lifters are disassembled for cleaning and inspection, after
reassembly they should be tested using a leak down tester
following manufacturers instructions. Before installing lifters,
coat bottom of lifter with Molykote. An additive containing EP
lube, such as EOS, should always be added to crankcase oil for
break-in when any new camshaft or lifters are installed.

Retainer

Push Rod Seat \

Plunger \ Y
Ball Retainer \& \
Plunger Spring
\ ®9
w \ Metering Valve
\ Ball
Ball Spring

!

Body

Fig. 4 Hydraulic Valve Lifter Assembly

HYDRAULIC VALVE LIFTER ADJUSTMENT

With No. 1 cylinder at TDC firing position, adjust exhaust
valves No. 1,3,4,8 and intake valves 1,2,5,7 as follows:

1) Back off rocker arm stud adjusting nut until there is play in
push rod, then tighten nut until push rod-to-rocker arm
clearance is removed. Tighten nut one additional turn from this
point (places lifter plunger in center of its travel).

2) Crank engine one complete revolution so No. 6 cylinder is
at TDC firing position and adjust exhaust valves No. 2,5,6,7
and intake valves No. 3,4,6,8 in same manner.

PISTONS, PINS & RINGS

OIL PAN
See Oil Pan Removal at end of ENGINE Section.

PISTON & ROD ASSEMBLY

[0}l — New pistons must be installed in same cylinders for
which they were fitted and used pistons in same cylinder from
which they were removed.

Removal — With oil pan, oil pump and cylinder head re-
moved, use a suitable ridge reamer to remove any ridge or
deposits on upper end of cylinder bore. — Piston must
be at bottom of stroke and covered with cloth to collect cut-
tings. Inspect connecting rods and caps for cylinder identifica-
tion and mark as necessary. Remove rod cap and install
suitable tool on connecting rod studs. Push piston and rod
assembly out top of cylinder block.
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Fig.5 Ring Gap Location

Installation — Lightly coat pistons, rings and cylinder walls
with engine oil. Ensure ring gaps are properly spaced (see Fig.
5) and install ring compressor on piston. Pistons are installed
with connecting rod bearing tang slot on side opposite
camshaft. — Piston assemblies must be installed in cor-
rect cylinder. From front to rear 1,3,5,7 on left bank and
2,4,6,8 on right bank. Guide connecting rod onto crankshaft
journal while tapping piston head with a hammer handle to
seat connecting rod against crankshaft. Remove tool from
studs and install mating rod cap. Tighten rod cap nuts.

FITTING PISTONS

Measure pistons across centerline of piston pin. Measure
cylinder bore diameter approximately 2 1/2" from top of
bore. The difference between the two diameters will be the
piston to bore clearance. If clearance exceeds specifications,
cylinder block must be bored and oversize pistons installed.
Pistons and rings are available .001" and .030" oversize.

PISTON PINS

Measure piston pin and bore in piston. If clearance is not
within specifications, replace piston and pin. Use suitable tool
set and arbor press (see Fig. 6) to press pin in and out of rod.
Check freedom of piston on pin after pressing operation.

Remover &
Installer Pin

Connecting Rod
Bearing Tang Slots

Fig. 6 Piston Pin Tool Setup (Typical)

CRANKSHAFT & ROD BEARINGS

MAIN & CONNECTING ROD BEARINGS

N[®li3 — Following procedures are performed with oil pan
and oil pump removed.

Connecting Rod Bearings — After ensuring rod caps are
marked for cylinder identification, remove rod caps. Use
Plastigage method to check for proper bearing clearances. If
not within specifications, new bearings must be installed. New
bearings are available in standard, .001” and .002" under-
size. Selective fitting is required on each connecting rod. A
standard bearing may be used in combination with a .001” un-
dersize or a .002" undersize. Coat bearing surfaces with oil, in-
stall rod cap and tighten nuts.

Main Bearings — 1) Support crankshaft at both front and
rear (damper and flywheel) and ensure that all bearing caps,
other than one being checked, are tight. Starting with rear
main bearing cap and working forward, remove one cap at a
time and check bearing clearances using Plastigage method.

2) If clearances are not within specifications, new bearings
are available in standard, .001”, .002”, .009”, .010” and
.020” undersize. One half of a standard size bearing can be
used in conjunction with one half of a .001” undersize bearing
to obtain proper clearance. — Some production
crankshafts are ground .009"undersize. A engine fitted with
an undersize crankshaft is identified by .009" stamped on
crankshaft counterweight forward of center main journal. A
figure "9" will be stamped on block at left oil pan rail.

3) Remove all main bearing upper halves (except rear main)
by inserting suitable tool in oil hole of crankshaft journal and
rotating crankshaft clockwise to roll bearing from engine. Oil
new upper bearing and insert plain (unnotched) end between
crankshaft and indented (or notched) side of block. Rotate
bearing into place.

4) To replace rear main bearing upper half, use a small drift
punch and hammer to start bearing rotating out of block.
[MeXd3 — Take care not to nick crankshaft journal. Use a pair
of pliers (with taped jaws) to hold bearing thrust surface to oil
slinger and rotate crankshaft to remove bearing. Oil new
bearing and insert plain (unnotched) end between crankshaft
aond indented (or notched) side of block. Use pliers, as in
removing, to rotate bearing into place.

5) Main bearing caps are to be installed with arrow pointing
forward. Tighten main bearing bolts except rear main. Torque
rear main bolts 10-12 ft. Ibs. and tap end of crankshaft first
rearward, then forward to line up rear main bearing with
crankshaft thrust face. Tighten all main bearing cap bolts.
Rotate crankshaft to ensure there is no excessive drag.

REAR MAIN BEARING OIL SEAL

N[e3{d — Replace upper and lower seal halves as a unit. Install
seal with lip facing front of engine. With oil pan and oil pump
removed, proceed as follows:

Removal — Remove rear main bearing cap and remove seal

from cap. Use a small brass drift punch to tap upper seal until
end protrudes far enough to be removed with pliers.
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Installation — 1) Coat seal lips and bead with light engine
oil, keeping oil off seal mating ends. To replace upper seal,
fabricate a tool from .004” shim stock (see Fig. 7). Position tip
of tool between crankshaft and seal seat, then position seal
between crankshaft and tip of tool so seal bead contacts tip of
tool.

2) Roll seal around crankshaft using tool as a "shoehorn” to
protect seal bead from sharp corner of seal seat surface.
Remove tool, being careful not to withdraw seal.
XU installation tool must remain in position until seal
is positioned with both ends flush with block.

.004” Shim Stock

L

1/ ! et

k]

1 [
1 %4!!

Fig.7 Rear Main Seal Installing Tool

3) Install lower seal in bearing cap, using tool as a
"shoehorn”. Feed seal into cap using light pressure with thumb
and finger. Apply sealant to bearing cap interface, being
careful to keep sealant off seal split line. Install bearing cap
and tighten bolts.

TORSIONAL VIBRATION DAMPER

Removal — Remove fan, pulley, radiator and shroud. [NeYi3
~ On all except Monza models if camshaft is not being remov-
ed, radiator will not need to be removed. Remove accessory
drive pulley and damper retaining bolt. Using a suitable
puller, remove damper from crankshaft.

Installation — [AXMIEINl— Use suitable installer tool to pre-
vent inertial weight section from walking off hub during in-
stallation. Coat seal contact area of damper with oil. Place
damper over key on crankshaft, pull damper onto shaft. Install
damper bolt and tighten.

CAMSHAFT

ENGINE FRONT COVER

Removal — Remove torsional damper and water pump.
Remove crankcase front cover bolts and two oil pan to front
cover attaching bolts. Remove front cover.

Installation — 1) Make sure gasket surface on block and
engine front cover is clean. Remove any excess oil pan gasket,
at oil pan and engine junction, using a knife. Apply a 8"
bead of silicone rubber sealer at oil pan and block junction.
Coat cover gasket with sealer and position on cover.

2) Position cover on cylinder block, install four top screws
and tighten approximately three turns. Install two Y -20x %2 ”
screws at two lower holes in cover, but do not tighten. Apply a
bead of silicone sealer to bottom of oil pan to cover seal and
position seal on cover.

3) Tighten screws alternately and evenly, while aligning
cover on dowel pins with a drift punch. Continue tightening
screws until cover is pulled into place. Remove two lower
screws, install remaining screws and tighten. Install torsional
damper and water pump.

FRONT COVER OIL SEAL

Front Cover Installed On Engine — Remove crankshaft
pulley and hub or vibration damper and pry old oil seal out of
cover from front side with screwdriver. Install seal with open
end of seal toward inside of front cover and drive into place
with suitable tool (J-23042).

Front Cover Removed From Engine — Pry old oil seal out of
cover from front side with screwdriver. Support cover at seal-
ing area and install new seal with open end of seal toward in-
side of front cover. Drive into place with suitable tool (J-
23042) (see Fig. 8).

J-23042

Fig. 8 Installing Oil Seal
(Front Cover Installed)

TIMING CHAIN

Removal — Remove front cover and crank engine until timing
marks are aligned (see Fig. ). Remove camshaft sprocket to
camshaft bolts. Remove camshaft sprocket and timing chain
together. — Sprocket is a light press fit on camshaft,
dislodge by tapping lightly on lower edge of sprocket.

Installation — Install timing chain on camshaft sprocket and
hold sprocket vertical with chain hanging and align marks on
camshaft and crankshaft sprockets. Align dowel in camshaft
with dowel hole in sprocket and install sprocket on camshaft.
Draw sprocket onto camshaft using three mounting bolts.
m& — Do not attempt to drive sprocket on shaft as plug
at rear of camshaft can be dislodged. Tighten bolts and
lubricate timing chain with oil.
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CAMSHAFT

[\[0df3 — Camshaft may be removed without removing engine

from vehicle using following procedure:

Removal & Installation — Remove valve lifters, radiator,
grille, and engine front cover. Remove fuel pump and push
rod. Remove camshaft sprocket and timing chain. Tap
sprocket with plastic mallet to loosen it from shaft. Remove
camshaft. To install, coat camshaft lobes with Molykote and
journals with engine oil. Reverse removal procedure.

CAMSHAFT BEARINGS

DIeXd - Following procedures are done with crankshaft and
camshaft removed. If piston assemblies remain in engine, tape
connecting rods to cylinder walls so they will not be in the way
while replacing bearings.

Removal — 1) Drive camshaft rear plug from cylinder block.
Using suitable tool (J-6098) with nut and thrust washer install-
ed to end of threads, index pilot in front bearing and install
puller screw through pilot. Install remover and installer tool,
with shoulder toward bearing, making sure sufficient number
of threads are engaged. [Y[e1I3 — Remove bearings nearest
center of engine first.

2) Using two wrenches, hold puller screw while turning nut.
When bearing has been pulled from bore, remove tool and
bearing from puller screw. Remove remaining bearings (except
front and rear) in same manner. It is necessary to index pilot in
rear bearing to remove rear intermediate bearing. Assemble
remover and installer tool on driver handle and remove front
and rear bearings by driving towards center of cylinder block.

Installation — Install front and rear bearings first. These
bearings will act as guides for the pilot (tool) and will center
remaining bearings as they are pulled into place. As each
bearing is installed, make sure oil holes in bearing are aligned
with oil holes in block. No. 1 bearing oil hole must be
positioned so that oil holes are equidistant from 6 o’clock posi-
tion. Number 2 through 4 bearing oil holes must be positioned
at 5 o’clock position (toward left side of engine and even with
bottom of cylinder bore). No. 5 oil hole must be in 12 o’clock
position. After all bearing have been installed, install new rear
camshaft plug. M3 — Plug should be installed flush to 4"
deep and be parallel with rear surface of block.

CAMSHAFT LOBE LIFT

Remove rocker arm. Attach dial indicator to rocker arm stud or
rocker arm cover mounting hole and adjust dial indicator to
seat in push rod cup. [N[&XI3 — Be sure push rod is seated in
litter socket. Rotate crankshaft slowly until lifter is on heel of
cam lobe (push rod will be in lowest position). Zero dial in-
dicator and slowly bump engine over until push rod is fully

raised. — If using an auxiliary starter switch,
“BAT” terminal at distributor must be disconnected and igni-
tion switch must be "ON". Failure to do this will result in
damage to ignition switch. Compare total lift on dial indicator
with specifications. Continue to rotate engine until indicator
reads zero (for accuracy check of dial indicator).

Application Olobe Lift

305"
Intake
Exhaust

350”
Intake
Exhaust

.2485"
.2733"

® — Specification is £.002".

Fig.9 Timing Chain Sprocket Alignment

ENGINE OILING

Crankcase Capacity — All engines, 4 quarts. Add 1 quart
with oil filter change.

Oil Filter — Replace at first oil change then every second oil
change after that.

Normal Oil Pressure (Hot) — 40 psi @ 2000 RPM.

Pressure Regulator Valve — In oil pump body. Not ad-
justable.

ENGINE OILING SYSTEM

Full pressure lubrication through a full flow oil filter is fur-
nished by a gear-type oil pump. Main oil gallery feeds oil,
through drilled passages, to camshaft and crankshaft to
lubricate bearings. Valve lifter gallery feeds the valve lifters,
which feed individual rocker arms through hollow push rods.
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Main Oil Gallery

Lifter Oil Gallery

'4__—Rocker Arm nghf Left

Reassembly — Apply sealer to end of pick-up pipe and tap in
place, if removed. Install pressure regulator valve and drive
gear and shaft into body. Install idler gear in body with
smooth side of gear towards pump cover. Install pump cover
and check drive shaft for free operation. Then install pump on
engine, ensure bottom of pick-up screen is parallel with bot-
tom of pan.

Push Rod Shaft Extension
(Rocker Arm p Bod
& Valve Stem ump Body
Lubrication) Pump Cover
Filter Reguiator
By-Pass Valve
Regulator
Full Flow Spring
Filter ’
Qil Pump Drive Gear/&f» a—/" 3
and shatt S
. . Idler Gear S
Fig. 10  Engine Oiling System e
Screws
OIL PUMP Pickudp :creerw\k 1 ' Retaining
and Pipe g ;
Disassembly — Remove pump cover and mark gear teeth so P ? Pin
they may be reassembled with same teeth indexing. Remove g
idler gear and drive gear and shaft from pump body. Remove
pressure regulator valve retaining pin, valve and related
parts. Pull oil pick-up tube from body, if necessary. N[SXI3— /f
pump gears or body are damaged or worn, replacement of
entire pump assembly is necessary. Do not disturb pick-up Fig. 11 Exploded View of
screen on pipe, this is serviced as an assembly only. Oil Pump Assembly
ENGINE SPECIFICATIONS
GENERAL SPECIFICATIONS
Net HP Torque (Ft. Compr. Displ.
Engine At RPM Lbs. at RPM) Ratio Bore Stroke Cu. Ins.
305" 2-Bbl. 135 @3800 240 @2000 8.5:1 3.74" 3.48" 305"
305" 2-Bbl. 145 @3800 245 @2400 8.5:1 3.74" 3.48" 305"
350" 2-Bbl. 140 @3200 280 @1400 8.5:1 3.80" 3.85" 350"
350" 4-Bbl. 155 @3400 275 @1800 8.5:1 3.80" 3.85" 350"
350" 4-Bb!. 160 @3800 260 @2400 8.5:1 4.00” 3.48" 350"
350" 4-Bbl. 170 @3800 275 @2000 8.5:1 3.80" 3.85" 350"
350" 4-Bbl. 210 @5200 255 @3600 9.0:1 4.00" 3.48" 350"
VALVES
Engine Head Face | Seat Seat Stem Stem Valve
& Valve Diam. Angle | Angle Width Diameter Clearance Lift
305"
Int. 1.715-1.725" 45° 46° .031-.063" .3410-.3417" .0010-.0037" | ...
Exh. 1.495-1.505" 45° 46° .063-.094” .3410-.3417" .0010-.0037" | ...
350"
Int. 1.935-1.945" 45° 46° .031-.063" .3410-.3417" .0010-.0037" | ...
Exh. 1.495-1.505" 45° 46° .063-.094" .3410-.3417" .0010-.0037" | ...
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ENGINE SPECIFICATIONS (Cont.)

VALVE SPRINGS CAMSHAFT
Free PRESSURE (LBS.) Engine Journal Diam. | Clearance | Lobe Lift
Engine
tength | valve Closed | Valve Open 305" & 350" | 1.8682-1.8692" © ®
305" & 3507 2.03" 76 @1.70" 194-206 @1.25" ® — Camshaft runout is .0015" Max.

@ — See Camshaft Lobe Lift.

PISTONS, PINS, RINGS

350"

(2.4481-2.4490"
(2.4479-2.4488"

®.0011-.0023"
®.0017-.0033"

PISTONS PINS RINGS
Engine Clearance Piston Fit Rod Fit Rings | End Gap ] Side Clearance
301" .0025-.0033" .0002-.0004" Press 1 .010-.020"| .0015-.0035"
2 .010-.020” .0015-.0035"
3 .035" .0015-.0035"
350" & 400" .0025-.0033" .0003-.0005" Press 1 .010-.020"] .0015-.0035"
2 .010-.020" .0015-.0035"
3 .035" .0015-.0035"
CRANKSHAFT MAIN & CONNECTING ROD BEARINGS
MAIN BEARINGS CONNECTING ROD BEARINGS
Thrust | Crankshaft
Engine Journal Diam. Clearance Bearing | EndPlay | Journal Diam. | Clearance Side Play
262", 305" & | 02.4484-2.4493" | ©.0008-.0020" No. 5 .002-.006 2.099-2.100" |.0013-.0035" .008-.014"

® — Journal No.1.
@ — Journal Nos. 2,3, and 4.
® — Journal No. 5.

TIGHTENING SPECIFICATIONS

Application Ft. Lbs.
Cylinder Head ........cociiiiiiiiiiiicceee e 65
Intake Manifold ........ 30
Main Bearing Caps ........... 70
Connecting Rod Cap Bolts .....c.ceceeeririciiiiiiienee 45
Exhaust Manifold .........cccccoiiiiniiicciieeeee, 20
Flywheel Bolts .........ccccocoveiiiinininiiiercccet e 60
Camshaft Sprocket .......ccccovvieeiviiiiieiiecceieee, 20
Torsional Damper Bolt ......c...ccceeiiiiiiiiiiiniicnnee 60
Water PUMP oo 30
Ol PUMP o 65
Clutch Pressure Plate ..........ccceveveveviieceerinncieinennnne, 35
Water OQutlet ...oocoviiiiiieieie e 30
Application Inch Lbs.
Oil Pan

Vo BOltS .ooviiiiiiiiicc e 80
Front Engine Cover .........ccccoovviiiiiiiiiiiicieeeeeeeeen 80
Oil Pump Cover ....oociiiiiiniiiiiecec e 80
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