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GENERAL INFORMATION

Data contained in this brochure is intended as an aid in
establishing basic engine specifications for special purpose
events. The specifications listed are intended as sugges-
tions only:; however, all are proven.

Small Block V-8 Series Engines

302-327-350-365-400 Cu. In. Displacement

The 1968-69 302 and 1970 350 cu. in. RPO Z-28 and LT-1

engines are of high performance design featuring: Four bolt
main bearing caps, forged high compression pistons, heat
treated crankshafts with 8-inch harmonic balancers, selected
high quality connecting rods, large port cylinder heads with
2.02" dia. inlet valves and 1.6" dia. exhaust valves, aluminum
tuned runner design inlet manifold, 800 CFM Holley 4-barrel
carburetor, special oil pan baffling, deep groove belt pulleys,
and a mechanical lifter camshaft with special push rods and
rocker arms.

BASIC INTERCHANGEABILITY FEATURES OF THE SMALL BLOCK SERIES
Since 1968 when all small displacement engines were brought
to a common main and connecting rod journal size (2.45 and
2.1" respectively) there has been a basic interchangeability
in components that allows building of five (5) engine dis-
placements out of two blocks and three crankshafts. They are
as follows:

283 3 7/8" Bore 3" stroke
307 3 7/8" Bore 3 1/4" stroke
302 4" Bore 3" Stroke
327 4" Bore 3 1/4" Stroke

350 4" Bore 3.48" Stroke



In 1969, the 4" bore block was updated to incorporate four
bolt main bearing caps and increased thickness main bearing
webs. Since this is the block of primary interest, the

283 and 307 displacement engines will not be considered in
the text.

THE 400 CU. IN. SMALL BLOCK

In 1970, a 4 1/8" bore block was introduced in regular pro-
duction as a 2 barrel carbureted regular fuel engine at 400
cu. in. displacement. This block features siamesed cylinder
bores, (no cooling water between bores) four (4) bolt main
bearing caps, and an increase in main bearing diameter to
2.65". It also uses a nodular iron crankshaft and 5.565"

length connecting rod (vs. 5.7" for all other small block
engines) .

Because of the potential for larger displacements and new
bore/stroke ratios from the 400 cu. in. block, a great deal
of interest has been shown by engine builders in using it.
Some parts common to other engines such as camshafts, cylin-
der heads and intake manifolds are interchangeable. Due to
the lack of suitable crankshafts, connecting rods and pistons,
no instructions are included on this engine except as follows:

In the event you should attempt to build a high performance

engine using the new 4 1/8" bore block, the following cautions
should be observed:

l. This engine, at 3.75 stroke, in production is
externally balanced with an unbalanced torsional
damper and flywheel. These parts or similarly

unbalanced parts may be necessary to achieve final
engine balance.

2. Because of the siamesed cylinder bores, steam holes
are drilled through the cylinder block between



cylinders above and below the siamesed joint. For
good cooling water circulation and to relieve steam
and air pockets, it is necessary that these holes
be matched with similar holes in the head gasket
and cylinder heads.

3. To prevent head gask=t overhanging into the cylinder
bore, the production or other large bore head gasket
should be used.

The 4-1/8" bore bare block is available.

TWO BASIC POSSIBILITIES FOR CONSTRUCTING A 365 CID ENGINE :

l. CHEAP & EASY: Use a 4" bore block, 350 CID 3.48"
stroke crankshaft, 350 CID forged pistons, (.030 0.S.)
and small journal pre-1968 connecting rods. Other
specialty rods could be used also.

a. Block should be bored to 4.030.

b. Cranksha®t should be reground for 3-9/16"
stroke and small journal "302" rods.

c. Cut piston tops to establish correct deck
height or purchase connecting rods with
special length.

d. Remaiader of parts common to previous special
high performance small block V-8 engines.

2. BETTER & MORE EXPENSIVE: Use a 4-1/8" bore block
(400 CID) and have a special cran“ made from a
forging to fit the large journal mains and rods
of the "400" block (2.1" rod journals and 3.4"
stroke).

a. Obtain and use 4.125" forged pistons.

b. Obtain and use specialty rods of correct
length for pistons involved.

€. Use red composition cylinder head gaskets
and drill steam holes in cylinder heads to
match holes in block.

d. Same as in (d.) ahove.




Large Block M-4 Series Engines

396-427-454 CU. IN. Displacement

To build a 396 cu. in. heavy duty engine, it is necessary to
start with an RPO L-78 engine which has 4 beclt main bearing
caps and oil cooler provisions in the cylinder case. This
engine is built with the same large port cylinder heads and
inlet manifold as high performance 427's. The RPO L-78 was
rated at 375 H.P. in production, and parts for increased
performance are available from the heavy duty parts list.

In 1970, the RPO L-78 engine was increased in displacement to
402 cu. in. by increasing the bore size to 4.125" from 4.094"
In addition, the engine is now equipped with a low profile
aluminum intake manifold for improved hood clearance.

To build a 427 cu. in. heavy duty engine, start with an RPO
L-88 engine assembly which comes with aluminum cylinder heads,
or an RPO L-88 short block. This includes: 12.5:1 compression
ratio piston, connecting rods with 7/16" bolts which are 100%
magnafluxed and coplated at the pin end for floating wrist pins
and chain drive camshaft. If a complete engine assembly is
used, obtain 7/16" diameter pushrods and guide plates.

To build a 454 cu. in. heavy duty engine, start with an engine
assembly which has aluminum cylinder heads or use a 427 bare
block and build-up. This includes: 12.5:1 compression ratio
pistons, connecting rods with 7/16" bolts which are 100%
magnafluxed and coplated at the pin end for floating wrist pins
and chain driven camshaft. Use 7/16" pushrods as described
above for the 427.



The 427 RPO 1.-88 features "open" combustion chamber aluminum heads
introduced first in 1969. The 1968 and earlier aluminum heads and
all cast iron heads will not fit on these engines due to piston to
head interference.

Available for 1970 was the RPO LS-6 454 cu. in. engine featuring
11:1 compression ratio forged pistons with pressed pins, mechanical
valve lifters and high performance conventional combustion chamber
cast iron heads; a low profile aluminum intake manifold is included.

Any 427 cu. in. engine with four bolt main bearing caps can be up-
graded to RPO L-88 427, or 454 cu. in. heavy duty specifications
by using components listed in this brochure and the Corvette Parts
Catalog.

NOTE: Caution should be exercised in increasing displacement to
454 cu. in. Additional connecting rod clearance may be required
in the block and the proper torsional damper and flywheel should
be used to obtain correct engine balance.

Ls-7 "454" Heavy Duty Engines were not produced on the assembly

line. Those in existence were built-up from service parts.
o

Aluminum engines have been manufactured in three basic configura-

tions as follows.

The 4.25 bore 356 alloy with cast iron dry cylinder liners. Built
and sold from 1969 to date, originally as complete engine assembly
and partial engine; currently available as bare block only, Part
#3952318. Standard displacements are 427 CID with a 3.76" stroke
crankshaft and 454 CID with a 4" stroke crank.

The 4.440 bore 356 alloy with cast iron dry cylinder liners. Built
and sold from 1969 to date as bare cylinder block only, Part
#3990238. sStandard displacements are 430 CID with a 3.47" stroke
crank, 465 CID with a 3.76" stroke crank, and 495 CID with a 4"
stroke crankshaft.

The 4.440 bore 390 alloy with no cylinder liners (pistons run
directly on cylinder bores and must be iron plated for compatibil-
ity). Available as a bare cylinder block only starting in 1972,
Part #3965755. Due to piston availability, the engine can only be
built as 430 or 441 CID (with a .060 overbore), and 495 or 509 CID
(with a .060 overbore) using 3.47" or 4" strokes respectively.



CAMSHAFT

OPTION PRODUCTION m PRODUCTION PRODUCTION PRODUCTION PRODUCTION
A}ﬁN(U SMALL BLOCK | LARGE BLOCK LARGE BLOCK LARGE BLOCK SMALL BLOCK SMALL BLOCK
V-8 M-4 M-4 Al. M-4 V-8 V-8
3927140 3825535 3925533 3959180 3849346 3972178
LIFT (ZERO LASH)
INLET .492 .562 <579 .4850 .458
EXHAUST W .584 .620 .4850 .485
VALVE TIMING
OPENING BTC 539 61° 620 60°50" 42040
. CLOSING ABC 100° 1130 105 105023" 94020
2 DURATION 333° 3540 346013 3179
= OVERLAP
LASH .022 .024 CAST IRON HEADS .022 .030 .024
.022 ALUMINUM HEADS
OPENING BBC 101° 1080 106° 108°50" 112950
+ CLOSING ATC 65° 720 730 57023"' 53923
& DURATION 3460 3600 346013" 346014
M OVERLAP
LASH .024 .026 CAST IRON HEADS .024 .030 .030
.024 ALUMINUM HEADS
OPTION OPTION PRODUCTION
m./v/U LARGE BLOCK | SMALL BLOCK | LARGE BLOCK
M-4 V-8 M-4
3994094 3965754 3863143
LIFT (ZERO LASH)
INLET +&23 =917 «5197
EXHAUST B2l D306 2197 3
VALVE TIMING Due to thermal expansion of the
OPENING BTC 750 290 440 aluminum blocks, there is consid-
. CLOSING ABC 1080 950 920 erable valve lash change between
M DURATION 3640 3240 3160 cold and hot engine conditions.
H OVERLAP 1480 1050 800 Valves should be lashed cold at
LASH .020 .022 | .024 .012 Int. and .014 Exh. If hot
OPENING BBC 1100 980 860 valve lash is desired, it should
CLOSING ATC 260 560 360 be done only with engine thorough-
m DURATION 3620 3340 3020 ly warmed up and set to .002 Int.
=1 OVERLAP 1480 800 and .024 Exh.
LAS .020 .024 | 028

ml



CYLINDER ilEAL

0

For | %-28 | L-88 |427-454-430 LT-1 | Fude LF-6 | LS6
Jade v ~ 302 A 427 3994025 C.IJ] z-28 350 ~ 400-V-8 ‘ 454 CID
3991492 3919838 3946072 AL. 3987376 3958604 3977544 3964287
COMBUSTION _ & _
CHAMBER VOL. ‘ 62.07CC 107.09CC 116.8cC 62.07CC 62.07CC 75.81CC ~109.03cc
VALVE SPRINGS
g | 7-28 _ L~88. ZL-1 L-88 ZL-1 FOR USE W/CAMSHAFT
R 13027142 m 3916164 3989354 .512/.536 LIFT
| ﬁ 1ST DESIGN 2ND DESIGN
_ DUAL W TRIPLE TRIPLE
g e | INTAKE EXHAUST
CLOSED OUTER | | 75 @ 1.88" 88 @ 1.90" 105 @ 1.725 105 @ 1.725
‘OPEN ‘OUTER" | | 193 @ 1.32" 226 @ 1.30" 220 @ 1.213 226 ® 1.189
OPEN. INNLR _ _ 101 @ 1.22" 100 @ 1.20" 100 @ 1.200 104 @ 1.176
CLOSED INNER | 41 @ 1.78" 40 @ 1.80" 30 @ 1.712 30 @ 1.712
CLOSED _ 110 @30
OPEN 260 @ 1.25" |
VALVES'
/
mijxtu L-88/2L-1 L-88 L-88 L-88/2L-1 302-350 302-350
e 3969815 *3879618 *3879619 3946077 3849814 3849818
HEAD SIZE 2.195 ~ 2.305 1.845 * 1.885 2.023 1.605
TYPE' INT. : INT. EXH. EXH. INT. EXH.
*NOT RECOMMENDED FOR ALUMINUM HEADS
5 e CARBURETORS
()
: | 3957869 _ 3955205 | 3965736
THROTTLE BORE) 1-9/16 T-BORE | 1-3/4 T-BORE | 1-11/16 T-BORE
CFM 600 850 830
TYPE DUAL PUMP DUAL PUMP DUAL PUMP




RECOMMENDED CLEARANCES FOR SMALL BLOCK V-8 ENGINES

o —

Piston to Bore:

Wrist Pin:

Rod Bearing:

Main Bearing:

Piston to Top of Block:
(Deck Height)

Valve to Piston:

NOTE:
Manuals.

RECONDITIONING SPECIFICATIONS:

Additional specificaticns are available

.0055 - .0065" measured at centerline
of wrist pin hole, perpendicular to
pin. Finish bores with #500 grit
stones or equivalent (smooth).

.0004 - .0008" in piston, (.0005 -
L0 "an ¥od for floating pin. 0 «
.005" end play preferred).

.002 - .0025", side clearance .010-.020"
.002 - .003" minimum preferred, .005 -
.007" end play.

.012 - .015" average below deck. No

part of piston except dome to be high-
er than deck of block. Deck height
specified is for a .020" steel head

gasket. If a thicker head gasket is
used, a piston to cylinder head clear-
ance of .035 should be considered mini-
mum.,

.010 Intake, .020 Exhaust checked at
zero lash during valve overlap cycle.
These are absolute minimum clearances
to allow for heat expansion only and
will not accommodate valve float from
overrevving. Oversized pistons are
availacle through Dealer Parts and
Service 1f needed to restore proper
pisten to bore clearance when rebuild-
LR,

In the Dealer Shop

Connecting rod bearing bore diamctor

Main bearing bore diameter - 2.6-106

) b W e

LhcH

22252

inch (302-327-350 exc 400)

2.6415

(302-327-350 exc 400}



RECOMMENDED BOLT TORQUE FOR SMALL BLOCK V-8 ENGINES

Torgque Apply the following
before installation of
part involved

Main Bearing Bolts |Inner 70 ft. 1lb. Molykote
Outer 65 Molykote

Conn. Rod Bolt 3/8" 45-50 ft. 1lb. Qi1

(.006" stretch

preferred)
Cylinder Head Bolt 6% f£t. 1b. Sealant
Rocker Arm Stud (1970 Head) 50 Sealant
Camshaft Sprocket 20 0il
Intake Manifold 25 0il
Flywheel 60 0il
Spark Plugs 25 Dry
Exhaust Manifold 25 Antiseize
0il Pan Bolt 165 in. 1b. 0il
Front Cover Bolt 15 in.1b. 0oil
.Rocker Cover 25 in. 1b. 0il

10



RECOMMENDED CLEARANCES FOR LARGE BLOCK M-4 ENGINES

Piston to Bore:

Piston Ring:

Wrist Pin:

Rod Bearing:

Main Bearing:

Piston to Top
of Block:
(Deck Height)

Valve to Piston
Clearance:

.0065-.0075" (except w/aluminum block) mea-
sured at centerline of wrist pin hole, per-
pendicular to pin. Finish bores with #500
grit stones or equivalent (smooth).
.005-.006" w/aluminum block using 356 alloy
(steel sleeve)

.004-.005" w/aluminum block using 390 alloy
(no sleeve)

Minimum end clearance Top - .022; Second -
- 0163 01l = S Ul6

.0004-.0008" in piston, .0005-.0007" in rod.
End play 0-.005" preferred.

.002-.003", side clearance .015-.025" minimum
preferred.

« 002-.003", minimum preferred, .005-.007" end
play.

.0-.005" average above deck, with piston cen-
tered in bore. Deck height specified is for
a .040" (compressed) Victor composition head
gasket. If thinner head gasket is used, deck
height may be reduced accordingly. For best
results, piston deck to cylinder head clear-
ance should be established at .035-.040" with
piston centered in bore.

.020" exhaust, .015" intake at O wvalve lash.
Note: These are to be considered absolute
minimum clearances for an engine to run below
the valve train limiting speed of 7600 RPM. 1If
you intend to run up to valve train limiting
speed, more clearance should be allowed. It

is common practice to allow .100" intake and
exhaust valve minimum clearance measured dur-
ing valve overlap.

NOTE: Additional specifications are available in the Dealer Shop

Manuals.

RECONDITIONING SPECIFICATIONS:

Connecting Rod Bearing Bore Diameter 2.3247 - 2.3252 Inch

Main Bearing Bore Diameter 2.9371 - 2.9380 Inch

51



RECOMMENDED BOLT TORQUE FOR LARGE BLOCK M-4 ENGINES

Torgque Apply the following
before installation
of part involved

Main Bearing Studs| Inner 1% 9 10 o AR ] o 78 Molykote
(w/cast iron block) Outer 1.0 £t. 1b: Molykote
Main Bearing Studs|Inner/Outer 100 ft. lb. 0il
(w/al. block) (NF THD)
Bolts|Inner L00 L T Molykote
Outer 100-£¢. 1b Molykote
Cylinder Head Bolts |Long 70 Sealant
(w/al. block) Short 60 Sealant
Studs (Valley (4) 50-55 01l
Studs [Long 65 (7/16" NF) B4l
Short 55 (7/16" NF) 0il
Cylinder Head Bolts |Long 5 Sealant
(w/cast iron block) Short 65 Sealant
Conn. Rod Bolt|3959186 60-65 £t. 1lb. 0oil
7/16" (.007" stretch
preferred)
Bolt|3969864 67=73 £t. 1b. 0il
7/16" (.009" stretch)
Rocker Arm Stud 50 o8l
Camshaft Sprocket 20 oil
Intake Manifold 25 Qal
Flywhezl 60 5 o kI
Spark Plugs 25 Antiseize
Exhaust Manifold 20 Antiseize
0il Pan Bolt 165 am . th 0il
Front Cover i T ; DO 2 0il
Rocker Cover 25-4in. 1b. Antiseize
Bell Housing 255 an: —Ib. Antiseize



The aluminum block used for the above is special.
with the

It is a good thing to know,
new longer rods,

430-465-495 CID

No relationship

wag 7" The bore is 4.44.

the "430" utilizes a special Crank and
utilizes an L-88 Crank and L-88 Rods,

exists.

the "465"

the "495" builds-up with a "454" Crank and L-88 Rods.

The "430"
The "430"-
bores.

quiring the new

The

The 4"

All other clearances ap
aluminum engine instru

3976081
3976082
3965746

3963642
3992043
3992044
3992045
3992051
3992052
3992053
3992061
3992062
3964238

Because of the proximity of the head bo
cylinders, bore distortion occurs when head bol
bores are torqued.
bolts and washers
torqued to 60 ft.

Hone bo esc::
to a #500 grit (smooth) fin4 (ﬂ§§§g

Some head bolt hgf®s\have be opnt r ored‘E74”
E bolts.

"430"
side the head aro
Additional reworki
nor recommended wi

crankshaft
a 454 cu.

Crankshaft has a stroke of 3.470.

"465"~-"495" bare blocks come without fi

igh hone on the
%ﬁ s to the
clospst to the
oning| 7/16 NC thd.
£adf¥ed and bolts

It is recommended
(not regular hea
Ibs.

it
i@{‘*‘@dﬁf}/

funct

-"465" -

reqn

N

1t 1s
er elg ts.

GASKET (Cylinder Head)
BOLY {CVIinder HemdY s ol s cosne bsirtsoisosenssssnssness
CRANKSHAFT (Semi-Finished, Center Points & Main
Journals Machined) (430) .....c.vevuusose
ROD (Connecting) (6.404-6.406 C/L Crank to C/L Pin)
PISTON (Std.) (430-495)
PISTON (.001 0.S.)
PISTON (.005 0.S.)
PISTON (Std.) (465)
PISTON (Std. Hi Limit)
PISTON (.005 0.S.)
RING D ) S R o s s e e s e ¥ e
RING UNIT (Piston) (.005 0.S8.)
RETAINER (Piston Pin)

-----------------------------

(430-495)
(430-495)

------------------------

oooooooooooooooooooooooo

(465)
(465)

------------------------

.
oo omooomo o ®H-

(for Floating Pin) AR

'ang-yeshers installed,

‘alféﬁ’ gt

23



6263745 SLEEVE (Cylinder) (Std.) Aluminum Block ......ceeev... AR
6263746 SLEEVE (Cylinder) (.005 0.S.) Aluminum Block ........ AR
6263747 SLEEVE (Cylandex) (010 0.8.) Alumingn Block ...auese AR
ENGINES & BLOCKS
350 CED
3965748 ENGINE ASSY. (370 H.P. 4 bolt mains) (LT-1 & Z-28
11.1-12 €R) -UIgn. Dbist. less Tach Dtive)

3966921 ENGINE (Partial) (370 H.E.)
3966920 BLOCK (Fitted) (370 H.EB.)
3970016 BLOCK (Bare) (Less pistons, crankshaft,‘a aft) 1968-72
400 CID SMALL BLOCK !
3951510 BLOCK (Bare) (less pistons,cr: a mshafjt, rods)

iy '
427 CID @@ =
3952318 BLOCK (Bare) ods

4 : S

3935499 ENGINE AESY. yn. chambered ii"
3970699 BLOCK (Partje (for chaqggred heg 1.-88
3970688 BLOCK (Fif oF chamPeyred—tiead :£3]
3963516 BLOCK (Bake)
3974228 BLOCK (Paxtial
3974227 BLOCK (Fit ‘o)\
3992009 SLEEVE (CEHNn¥H
3992010 SLEEVE (C\1j}s
3992011 SLEEVE (CyIi
454 CID
3963516 BLOCK (Bare)
3952318 BLOCK (Bare)
3981000 ENGINE ASSY.
302 CID
3970647 BLOCK (Fitted) 1968-70
3970016 BLOCK (Bare) 1968-72
3970162 BLOCK (Partial) 1967
3970657 BLOCK (Partial) 1968-70
3959588 BLOCK (Bare) 1967 & earlier (w/small journals)
327 CID
3970016 BLOCK (Bare) 1968-72
3959588 BLOCK (Bare) 1967 & earlier (w/small journals)

4 CYL.-3.5000-3.5005 BORE

331134

BLOCK (Bare) Aluminum



SLEEVE REPLACEMENT PROCEDURE

FOR ALUMINUM BLOCKS

When replacing a sleeve (liner) in an aluminum block, it is
necessary to bore-out the damaged sleeve or cut a slot the
full length of the sleeve side wall to relieve the press-fit.

Remove the damaged sleeve without harming the block bore and
discard.

The item contained in this package should have been selected
on the basis of block bore measurements for size, taper and
out of round. Measurements should have been taken at room
temperature. Allow .003 - .005 for interference fit of sleeve
to block.

Before attempting to install sleeve, pack it in crushed dry

ice for approximately two hours. Drop temperature to -30° to

Also, heat cylinder wall of bore involved for approximately
two hours. Raise temperature slowly to 2000 - 300°F. (Infra

red lamps are recommended). Then apply a thin film of oil to
the walls being serviced.

Now, install sleeve by hammering on a piece of wood placed
against the top of the sleeve. This operation should be done
guickly to avoid too much temperature change in the parts.

Sleeve (liner) should be +.001 above surface of block. Machine

as required.

Bore and hone I.D. of sleeve, now in block, to accept piston
selected.
Some aluminum blocks are known to have been bored to a .030

overbore. This exhausts the potential of the block and it
has to be resleeved.

5



ALUMINUM CYLINDER BLOCK DATA

On 4.440 bore linered engines it is recommended cylinder bore honing
be done using a steel deck plate with cap screws in head bolt holes
torqued to 50 ft-1b. This will simulate the bore distortion caused
by the head bolts when the engine is assembled and give better
piston ring sealing. This procedure is not required for 4.25 bore
engines or 390 alloy cylinder blocks. NOTE: Main bearing bore
alignment may change under high power outputs for long periods.

Main bearing bores should be measured to determine any out of round
condition on each rebuild with an accurate dial bore gauge. Any
variation should be corrected by reline-boring the block.

CYLINDER BORE SIZING & REFINISHING - 390 ALLOY

The 390 aluminum alloy contains a distribution of free silicon
particles which provides the hard surface for the cylinder bore.

In order to achieve complete bore compatability, the pistons are
iron plated so that a hard iron skirt surface is opposite the silicon
of the block to prevent scuffing.

In the event that bores are excessively scored or worn, they can be
honed in the conventional manner with either manual or machine
honing equipment for oversize pistons, however, the finishing step
must be a silicon lapping process to achieve the finished bore sur-
face required.

The silicon lap is used to remove a sufficient amount of aluminum
leaving pure silicon particles prominent to form the bore wear sur-
faces.

1l. Honing Procedures:

Conventional honing equipment-either manual or machine-can be
used. The manufacturers of this equipment are familiar with
the requirements and can supply the required information and
material for their equipment. Use only a fatty base honing oil
(Sunnen MAN-845 or equivalent). Do not use mineral seal type
0il. Use commercially available manual honing equipment which
will operate at approximately 350 RPM.

2. Roughing Operation:

Use a 280 grit roughing stone set (manual-Sunnen MM33-J63,
machine-Sunnen C30-A53-8l; or equivalent). Stock removal rate
will be approximately .0035" per minute. Hone to within .003"
of finished size; surface finish will be approximately 25-30
micro inches. During the honing operation, flood cylinder with
honing o0il, using a continual spray pump or apply continuously
with an oil squirt can.

16



Use a 400 grit finishing stone set (manual-Sunnen MM33-J85,
machine-Sunnen C30-J84-81; or equivalent). Stock removal
rate will be approximately .002" per minute. Remove
approximately .002" stock, surface finish will be approxi-
mately 20-25 micro inches. Flood with honing o0il same as
during roughing operation.

4. Polishing Operation:

Prior to this operation, be sure that all traces of the
previous finishing operation abrasives are removed. Use a
600 grit polishing stone set (manual Sunnen MM33-C05, machine-
Sunnen C30-8l; or equivalent). Stock removal rate is approxi-
mately .0007" per minute with a maximum surface finish of 8
micro inches. Keep stone tension against cylinder wall

fairly tight and remove approximately .001". Flood bore with
honing oil.

5.  Silican Lap:

For silicon lapping, mount felt lapping pads in hone in place
of stones. Remove guides or replace with lapping compound
(Sunnen MM33 or equivalent). Tighten pinion adjustment as
snugly as possible with fingers. ' Lap for two minutes using

no oil. Surface finish will be approximately 12-35 micro
inches. There will be no significant stock removal during the
lapping operation. CcCarefully clean block of all abrasive
material and lapping compound.

NOTE: It should be re-emphasized that the final operation is
a silicon lap. The roughing, finishing, and polishing
operations leave a surface finish consisting of both
silicon particles and aluminum. The silicon lap removes
all surface aluminum leaving pure silicon particles to
form the bore wear surfaces.

The Sunnen Products Company, 7910 Manchester, St. Louis, Missouri
63143, has a complete honing procedure including stones, holders
and machine settings for Sunnen equipment for the 390 alloy.

1



CYLINDER BLOCK WITH TWO BOLT MAINS:

Inspect, clean, de-burr and follow normal procedures excef® for
bore finishing.

notches to prevent cap misalignment.

snugly the full length of the block threads and

Main bearing caps should fit tightly in

with Loc-Tite for better retention.

@
ase
Additional main beaxfng
bulkhead durability may be achieved by using studs ipstead of
bolts in the 3 intermediate main bearing caps. Stu shopld fit
e i alled

T ©

396-427-454 CID
3919838 HEAD ASSY. (w/Studs only-1lst 2
3946072 HEAD ASSY. (w/Studs 2
3994025 HEAD ASSY. (w/Stud 2
3946077 VALVE (Exh.) (For (dpe 8
3879618 VALVE (Int.) (For Y% 8
3879619 VALVE (Exh.) (For 1l 8
3989353* CAP (Valve Spring) 16
3947880 KEY (Valve Stem) .... g . 2
3989354 SPRING (Valve) (Int., Exh. & Damper) ...;JJJQcT"" 16
3891521 SHIM (SPring) .eeeeeeeeewno.... PO i ¥ ' AR
3969865 GASKET (Head) ...... 2
3974218 GASKET UNIT (Head) 1
3959182 ARM (Rocker) SRR St ol 2 ra oarie) s, e o e e R R AR R 16
3899622 BALL (Rocker Arm) 16
3921912 STUD (Rocker Arm) 16
SFEZals ROD (PUSHY Toh. o cs ne s endi i e e 8
IPE2ALE  ROD- (Push) TNt w.evsvsnsy on i S ot s RN e S s(se s 8
SEISEED  GUIDE (Push Bodl v oo iiiamianesl 8
302-350 CID
3965742 HEAD ASSY. (w/studs) (casting beefed-up at valve seat
area-relocated spark plug holes) .......e. 2
3916336 GABKET (Head) (Stainless SEeel) ......cceviesomesanens 2
3927142 SPRING (Valve-Int. & Exh.) .....o.... A e e e Sl 16
*NOTE :

Use PC type seal with clamp on valve guide or use

Cap & Seal Assy.

3879613 instead.

18



i)
CYLINDER HEADS: =)
The 1970 and 1971 LT-1 and Z-28 cylinder heads (Special Hi
Performance) feature screw-in replaceable rocker arm stugzgs
Also, any castings fabricated after December 1970 will ha
the beefed-up area around the valve seats. The sta
steel beaded gasket used with these heads are .0 d
should be sealed with aluminum paint.

.
- -

Improved performance of either V-8 or M-4 type heads
attained by reworking the seats and valves. Valve se
be increased in circumference so the seat portion of
mates with valve faces at the highest and largest dis
tions of the valve faces. This is accomplished b
stone cutter to develop the exhaust seat ;
develop the inlet seat. This
surface for: 9
v-8
.030" Intake Seat
.050" Exhaust Seat

Valves are modified by removing:
face and "underhead". This is attemplished with W
narrowing the valve face to mate with the reyig@ Seat #
head. Remove all ridges from the sFL = ETY .
out exhaust ports to maximum

valve guide bosses. Do not sh

Repeat the above operations for tF ntake ports in the V-8
heads, only.

On the M-4 aluminum heads the intake ports are not enlarged.
Fillets should be blended and sharp edges removed, only.

B e

Refer to chart on Page 8 for related parts and specifications.
Cylinder head porting and preparation is extremely important
in extracting the maximum power from the small block engine.
Aluminum 2nd design M-4 heads should have the holes in the
underside of the two intake ports plugged when not used in
conjunction with the aluminum blocks.



CAMSHAFT :

Camshaft timing can be checked by measurj
Both wvalves should
crankshaft degrees before top dead cente

overlap cycle.

valve lift on
al lift four (4)
Check lift at

be at

valve lifter or wikli 2020 -lash -on both &

It is recommended
lubricant be used

The M-4 service camsha'
1966 or earlier M-

o

Where it
later blocks, the
the block and the
ed to .060".

396-427-454 CID

3925535 CAMSHAFT
3925533* CAMSHAFT
3959180 CAMSHAFT
3994094 CAMSHAFT

302-327-350 CID

3927144 CAMSHAFT & SPRING UNIT

3927140 CAMSHAFT
3965754 CAMSHAFT

396-427 CID

1s not desired tﬁnplug

"molykote" or other m:
on camshaft lobes.

sulfide based EP

.

j)urnals required
- iy fllled

rear cam@a
01l hole @n

(Chain Dere)EE-BB (1st deslc_:{r:'w

(Gear Drive) L-88
(Chain Drive) 2Z2L-1 (2nd
(Chain Drive) (3rd design)

L e

.........................
design)

-----------

----------------
...............
-----------------------------

-------------------------------------------

...........................................

ARSHAE - GREAR: {Camahiaemaie . oo, 7 Ly e e Tl S
3B56356 - SPROCKET  ACamsRairll . o o e e b s s s By ats
IBAF0O06 - BOLT (Camghabt Geay). {1/ /d=200T CE6NE 0 e dares o
ARGOD36- CHATN  (CamslaPEaP i) o Vs e e s e s b s s s wa oA s o b
3887871 THRUST UNIT (Camshaft) Gear Drive Only g~
ALUMINUM BLOCK ONLY ZL-1
3975949 SHIM (Camshaft Sprecket) oo .o o, st AT .
3952319 “PEUG (Camshaft RR Brg.) «eodasseeseaos i e R e
3952320 LOCK (Camshaft RR Brg. Plug) ........ e P e )
3783948 SEAL  (Camshaft RR Brg. BPlug) .....:.. B e vty e
180020 BOLI fCamshaft RE Brag . PIUugclock) (e llaucesisa s, e
*NOTE: Ball Bearing Distributor should be use cam

Also, use

with Thrust Bearing Unit 3887

I

o

N = OIS

S el
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VALVE TRAIN:

The small V-8 engines use push rods having hardened steel
inserted tips on one end, and should be installed with t

end up. M-4 push rods are hardened at both ends. i 9

New rocker arms and balls will burn sooner than run paxyts.
If no used ones are available, move an intake roc nd 1130
over to the burned exhaust position and install t Bw %§?QED
on an intake position which runs cooler.

The small block V-8 cast aluminum rocker covers have {tast=]
drippers to improve rocker arm ball lubrication.

untll stablllzed.

High lift camshafts make 1
to rocker arm stud clearanc
at maximum lift. Many identj oz :
the latest changes incorpora , §. Dealers
have no means for selection b “r_‘_}jier Therefore, it may
be necessary to grind some additional clearance in t

arm slot to avoid interference with the spﬂds#rﬁl (ffijj)

attempt to locate newer rockex arm

#5232695 over-head oil meterlng\;;
inertia flapper valve. This is pr5:uction in most mechanical

lifter engines.

#5231585 meters over-head oil on the basis of lifter to bore
clearance orificing and has several desirable features not
available with the piddle valve lifter. Lifter #5231585
effects a 10-20% reduction in total oil circulation rate due
to its design. This can be a considerable benefit in dry

sump and restricted oil pan capacity installations.

If conventional rocker arms are used, it 1s necessary to grind
a .003-.005 flat on one side of each lifter between the oil
feed hole and the existing annular groove around the lifter
body. This increases over-head o0il to adequately lubricate
the production valve train.

It is recommended "Molykote" or other molydisulfide based EP
lubricant be used on lifters for proper break-in. Also, valve
lifters will be more compatible with the camshaft should the
tappet contact surface be polished with #600 grit paper. Good
used tappets are more desirable.

2



2ISTONS :
ﬁhwuvemgﬁarp edges from head surface of piston. For installation
of rods using pressed-in wrist pins, it is necessary to heat the
rod small end and install the pins qui in a fixture. Most
automotive machine shops are equipped ke this assembly. It
is necessary to have at least .001" orégggierably 0012'" press
fit between wrist pins and rods to ins

xe,  that pins will not
loosen and move during running. e

Pistons with floating 4 -‘
The squared off edge LfiidE &
of the pin towards tHe)t@lf
to bite into the pist&d
Make sure there is a O0-.
Do not reuse wrist pin ré<
1970 Spirolox Retaliner wa
.072". This retainer can
carefully regrovved to restore tu-
increased durability.

Run the production Moly groove
by control and minimum friction.

ype Pis

For Heavy Duty operation, it is good practice to allow more than
the minimum piston to valve clearances to allow for occasional
valve float. A .100" clearance 1is generally acceptable minimum.

396-427-454 CID

and Flywheel 3963537.

427 CID

3959105 PISTON (Std.) floating pin (use w/3946072 head) ...... 8
3909857 PISTON (Std.) floating pin (use w/3919838 head) ...... 8
3909858 PISTON (.00l 0.S.) floating pin (use w/3919838 head).. 8
3959106 PISTON (.001 0.S.) floating pin (use w/3946072 head).. 8
3981891 PISTON (.005 0.S.) floating pin (use w/3946072 head).. 8
3909859 PISTON (.030 0.S.) floating pin (use w/3919838 head).. 8
3959107 PISTON (.030 0.5.) floating pin (use w/3946072 head). 8
3909860 PISTON (.060 0.S.) floating pin (use w/3919838 head).. 8
3964238 RETAINER (Piston Pin) floating pin ( ick).. AR
454 CID

3976014* PISTON (Std.) forged (use w/3946072 fhead) ..... [ e aadut 8
3976018 PISTON (.001 0.S.) forged (use w/394 D ST 8
3976022 PISTON (.020 0.S.) forged (use w/394p072 head) {...... 8
3976026 PISTON (.030 0.S.) forged (use w/394f R e o e
3981075 PISTON (.060 0.S.) forged (use w/394607/ hea¥) J...... 8
3964238 RETAINER (Piston Pin) floating pin (.OR0-.074 hick) AR
*NOTE: Also, use with Crankshaft 3963524, Balap b3530
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3993830 RING UNIT (Piston) (.030 0.5.) &=?. . . . . . 1 per cyl.
3993831 RING UNIT (Piston) (.060 0.S.) g ol > 1 per cyl

396 CID

3916147 PISTON ; ; ; ﬁ I01OBIB - . o B
3916150 PISTON (. B i in %5 w/3919838 . . . . .« 8
3916152 PISTON % i ; W/3910838 & . . v B
3916154 PISTON w/3919838 . . . 8

3942423 RETAINER (Plstoi S

350 CID
3942541 PISTON (std.) forg

3942542 PISTON (.00l O.S. )@ :
3942543 PISTON (.030 0.S.) forged

3946848 RETAINER (Piston Pin) g%% ﬁgg i

302-327-350 CID
3995664 RING UNIT. (Piston) (std.) (Low Tension) . . . . .l per cyl.

3995665 RING UNIT (Piston) (.005 O.S.) (Low Tension) . . 1 per cyl.
3995666 RING UNIT (Piston) (.020 0.S.) (Low Tension) . . 1 per cyl.
3995667 RING UNIT (Piston) (.030 0.S.) (Low Tansion) + - 4 per. cyl.

Piston Rings: Service piston ring sets for all cast iron liner
engines are high strength iron, moly-filled, radius faced, 1/16"
top and second with 3/16", 3 piece oil rings. Some ring sets are
available with .005 oversized compression rings and must be filled
to adjust size to the recommended end gaps. In all cases, end
gaps should be measured when installing rings. Always install
compression rings with the manufacturers identification up.

Rings for 390 alloy bores are special configurati
chromed, top and plain cast iron second compressjon with
3/16 o0il ring. Minimum end gaps of .005" are r
increased bore expansion of aluminum bores. Always install compress-
ion rings’with the manufacturers identificationfup. n

NOTE: Do not use standard molyring sets in aluminum bores.

Jf modern
w engthy
run-in time on new engines to seat the piston r Fings are
lapped in hardened steel cylinders during manufac} h eliminates
the need for a rough bore finish to accomplish ripg dring. Elimi-

strength,
ow tension

The smooth bore finish currently used is largel
ring manufacturing techniques that virtually do

results in a sizeable power increase due to decreased engine friction.

25



396-427-454 CID
3069804 ROD (Connecting) for floating pin 7/16" bolt . . . . . 8
3909846 ROD (Connecting) for floating pin 3/8" bolt . . . . . 8

3893260 ROD (Connecting) for pressed pin&3ZB" bolt L ; 8
(-
3965716 BEARING UNIT (Conn. Rod) (.001' S S &% - w AR

3969864 BOLT (Conn. Rod) (7/1€ - 20)
3942410 NUT (Conn. Rod Bolt) (7/16 -

302-327-350 CID
3965720 BEARING UNIT (

&§@ﬁﬁﬁﬁH§@%Jixiiﬂ e ;\. S w AN

3927145 ROD (Connecting) rméiﬂ joufﬁé (5045&967)

CONNECTING RODS: @ i)
Connecting Rods listed ha2re are hik
surfaces between rod and cap. ig

to a higher hardness and 100% m&

Connecting rod durability can be improved by performing the follow-
ing operations: - Round all sharp edges cn I-beam of rod and grind
off excess flash at forging parting line. 7Tt is not necessary to
remove all this flash or polish the rod: but, all grinding should
be lengthwise of the rod and finish ground very swooth. Round all
sharp edges around the rod bolt head and nut seats, and smooth out
any nicks in the radius ct the bolt and nut seats with a small

grinder. Have entire rod, including bolt and nut seats, shot
peened. Qualify rod cap &imilarly. Iliave big end of rod carefully
reconditioned in a rod reconditioner. Install with new magnafluxed

bolts and nuts.

A satisfactory shot peening specification for connecting rods 1is
.012-.015" Allmen "A" Arc height using #230 cast steel shot. It
is also good practice to hardness test all rods, rod bolts and

nuts to insuare proper heat threat has been performed 'at time of
manufacture.

Connecting Rods used for pressed pins can be repOrked—< ull
floating pin assemblies as follows. 7

Hone pin hole fo. .00D5 to
.0007 clearance

prilil 2. 3732% ‘ol holog and’!
‘hamfer lower ends —

24



396 CID -
3887114 CRANKSHAFT (3/8 Conn. Rod BOLtS).eeveecececannncnnn B e 1

427 CID
3879621 CRANKSHAFT (3/8 Conn. Rod Boltci ........................ X
3967811 el BO ST s v v e s b as om e sw o Slensie aaa i
3879623 DAMPER (Crankshaft)ee..ceosvececl{ @ adeccecccsnsncocsacascsnssses 1
3899660 . I R e v s e Bh b e e A W e e s 3
3879625 g Ffkcshaft Pullal) .o ovoeevneiiiiniennannnn 1
181629 V454 £ (3£8724_§é§}1 ...................... 1
138542 Bo i, L R 1
3955151 S § e N e R 1
o \ \
454 CID @ = m\ <N :
3963530 DAMPER (Crankshaf (use u/396553z Pl\“}eel) ............... 1
3963524 CRANKSHAFT (use w/Pi fk 141&918 tc\\J, 1
3965753 CRANKSHAFT (Semi- F1n1§tk iLfﬁil, ...?x. ¢4£....1
3963537 FLYWHEEL (12 7/8" dia. 31 1bs. )_(usg %1396333 Damper)....l
SIS BTOHEEL Ll BLate O tih Yoi s s il sr e i b sy st hn s 3
302 CIDH
3817173 DMMPER (Crankshaft)eucssonranasdiatss i iamassen sty ensesscsss I;
3965727 CRANKSHAFT (Semi-Finished)...:e:cecceesteciecacosssoncncenas 1
3941178 CRANKSHAFT (FORgint)ss civisnsmsasatssviaassssonssennoanannns 1

302-396-427 CID

3992094 FLYWHEEL (Dual Plate Clutch) (24 1bs.)....ccciceecescsconns 1
3991406 FLYWHEEL (12 7/8" dia. 15.8 1bS.).ccccicccctcsasssrsoscnana 1
350-C1D

3941184 CRANKSHAFT (use w/Pistons 3942541-2-3)...c.ccceerccvcncaccans 1
3997748 CRANKSHAFT (Semi-Finished)......ceccecccccanccsssoscnccancs e
3941182 CRANKSHAFT (FOYrgiNnG)eeeesseeceocecooonccacsnscnassnssnnncssss 1
400 CI1ID

3941182 CRANKSHAFT (FOrging)..c.ceeceeeececcccccadecccccec)accccccccns 1

CRANKSHAFT
Remove any burrs from c¢il holes and passages afjd polish j
#400 sandpaper. Tufftride cracks are not serifjus except
to "throws". Magnaflux inspection may show sm#ll heat tr
around oil holes. These are not detrimental a
extend into journal fillet radii. Specificatifins allow mgin journal

rnals with

runout (or bend) in the finished crankshaft; .005"-.007" large
block M-4 and .00l1" on small block Vv-8. It is to
straighten tufftrided cranks with a hydraulic p i ut causing
serious cracks. Reputable specialty shops can c nd by a

peening process. Four-inch stroke crankshafts m ejternally
balanced using the 454 CID harmonic dampener 396 a 454 fly-
wheel, or they may be internally balanced with the addition of heavy
metal to the end counterweights. Several crank balancing shops are
experienced in internally balancing 4" stroke cranks. 25




396-427-454 CID

3952322
3902885
3885380
3965715
3965717

302-327-350 CID

STUD (Bearing Cap) Crk/shft Al. Block .....
STUD (Bearing Cap) Crk/shft CI Block

= bbb b

3960312

STUD (Bearing Cap) Crk/shi})

396-427-454 CID
3860086 GEAR (Crankshaft)
3860035 SPROCKET (Crankshaft)
3860036 CHAIN (Timing)

302-396-427-454 CID
3886066 PLATE

3866735)

3886059 (Clutch Driven)

3959175
3959176

PLATE
PLATE
PLATE (Clutch Driven)
3157804
3881803
3879938
443899
180016
3958324
124818
120386
120638

BRACKET (0il Cooler)
HOSE (0il Cooler)
BOLT (0il Cooler)
BOLT (0il Cooler)
NUT (0il Cooler Bolt)

5575416
3879940
444215
444058
9417840
144042
3825416

217911 SCREW N0il FMNte

(Clutch Cover & Pressure)

® % & 8 6 s 8 s 8 e e e e e e s

(Clutch Cover & Pressure)

COOLER (Engine 0il) .

NUT (0il Cooler Bolt)
WASHER (0il Cooler Bolt)
WASHER (0Oil Cooler Bolt)
ELBOW (0il Cooler) (90°)

f.-':-:

TEE (0il Cooler st L
L=
ELBOW - ':ﬂ‘ Hose)

Hose)
Adapter)

[¢]
|..-l
o
H
-
o]
H
(0]
ot
i
:E
) \.
NHHFFREFE

----------

L
............................ - & - 1
1

® % e e s s e e e e e e e e e et sea

(use w/3739423 or

© ® 8 & 2 8 8 8 8 8 8 e e s e e s e e e L )

(Dual Plate Clutch) ..
(Dual Plate Clutch) ....

o ® o

N

-------

("3" 5/16 - 18) ... .

(Jam 1/4 - 20)
(5/16)
(5/16)

(459)
) (45°

.....

[ o o o o T S0 o T -0 o B T

26



OIf, PUMP:
Pump= usually are ~~1d with the oil) pick-up welded_;g,&h::?ody.
Tris technigue is arnsidered necessary/gzzgggggstﬁe’GTi—pick—up
with the sump of the oil pan. Because _ox" fous oOpinjemss

vounding oil pressures and oil st Jation, the pie¥<up ang i
sump can be modified to suit indY¥idual t
ditions.

When reworking a pump pick-up asselyl
welded to the pump body to avoid aiy
the lower end of pick-up tube, a flc:
similar to standard production, should be used to keep~from suck-
ing in air along with oil. In some situations, the pick-up
should be to the right side of the pan and in others it should
be to the rear of the pan. Position and location depend on the
specific use the engine will see.

0il pump pressures should be greater than 50 PSI at speed to be
sufficient for heavy duty use. In any case, pressure should not
be greater than 80 PSI.

Some pumps develop the necessary pressure even with a remote oil
filter and cooler; some might not. To alleviate the problem, it
is common practice to insert shims between the oil pressure regu-
lator spring and valve both being located in the pump cover.

The shims. help stiffen the spring and this causes the oil pres-
sure to be increased.

OIL PAN:
An upper oil pan . baffle, attached to the block bearing cap studs,
should be used.

As mentioned in the 0il Pump write-up above, 0il pans can be modi-
fied at will. With this in mind, some small block V-8 pans re-
quire an additional horizontal baffle attached to the lower step

to retard oil sloshing on brake stops. OtheTwise; oil pgps such

as utilized on Special High Perxformafhce-€Crvettes are agnipped
with trap door baffle and Esfr pe Used on large bld;:gﬁ¥4 engingh.
Also, for the s massk V-8, the Z-28 "302" ‘has exce@dent

A B
baffling and vhgh\%ed with.a one quart ove ‘5](1 b 4 fill,é?fers
proven satisfagﬁibﬁﬂ - 4?3:3* </
. = //

\ N/
i e

A —
\ A



OIL COOLER: T
An oil copler can be plvmbed into the epgid
for the small block V-8. These
and are available through high rformance _s¥
distributors. On all engines a l/2v;u~’fID_l'
should be used. The oil should k& ”
ing to the engine. This prevent® \
bearings. The large bhlock M-5 enE;;;
adapter. "In-and-out" and remote\Jm
an oil filter by-pass valve should B
tirely filtered.

QIL. PRESSURE GAUGE:

0il pressure gauge line should be a minimum of 1/8 inch ID to
get good gauge response and help detect any oil pressure losses
quickly. NOTE: The majority of engine bearing failures '‘are a
direct result of oil pressure loss due to the o0il pump picking
up air while the car is negotiating turns at racing speads.
This occurs at a time when the driver is busiest and may go un-
reported, or be reported as a slight drop in oil pressure in
the turns. Good gauge response is necessary to trouble ghoot
this problem; and, the gauge should be mounted as close to the
drivers line of vision as is practical.

0il pressure loss in turns is aggravated by three things:

1. Insufficient 0il level or capacity.

2. High engine o0il flow rates due to excessive bearing
clearances, or higher than necessary oil pressure.

3. Improper-oil pan baffling, usually over-baffling
which prevents the engine oil from properly drain-
ing back into the oil pan while the car is ‘in a
turn.
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DRY SUMP SYSTEM:

Special purpose engines are being used in installations where a
dry sump oiling system is desirable or mandatory. The follow-
ing tips should assist set-up with any commercially available
dry sump unit:

l.

If possible, eliminate the engine oil pump completely.
On small block V-8, install a non-bypassing in-and-
out adaptor to the oil filter pad at the rear of the
engine. On the large block M-4, install plugs in the
rear oil cooler holes in the block and rear by-pass
valve position.

The scavenger pump should have three times the capacity
of the pressure pump, preferably three stages.

Two scavenger stages should scavenge the oil pan and
one stage connect to the rear outside of the rocker
cover on the predominant outboard side of the car.
(This depends on the course and whether it is run
clockwise. or counter-clockwise).

Do not run scavenged o0il through the engine o0il cooler,
return it directly from scavenger pumps to supply tank.
Use at least a #12 or 3/4" line.

Use a #12 or 3/4" inlet line to the pressure pump from
the supply tank. You may wish to install a coarse
screen aircraft filter in this line to keep from getting
contaminants into the pressure pump and pressure by-
pass valve.

Pass the oil from the pressure pump through the engine
o1l cooler(s) and remote oil filter and then into the
engine. It is no longer possible to use the original
0il filter. Make every effort to reduce restriction in
the o1l cooler circuit. DO NOT connect oil coolers in
series. If more than one o0il cooler is used, they
should be connected in parallel (i.e. tee the 0il line
and pass the o0il into and out-of both coolers simultane-
ously) .

Do not try to run more than 55-60 PSI oil pressure hot.
This will aggravate oil aereation and scavenging. Oil

pressure over 55 PSI is not necessary for good bearing
life.
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10.

1l.

12.

Run a full length semi-circular tray baffle under the
crankshaft with louvers to draw the oil away from the
crank.

Design the oil supply tank as tall and as small in
diameter as possible, space permitting. It is recom-
mended the tank hold a minimum of 8 quarts of oil
with enough air space above the oil to effect oil-
air separation.

Build the engine with the proper lifters, rocker arms,
rear cam bearing and clearances to reqguire a minimum
of oil flow. This is che greatest ascet to a properly
functioning dry sump.

Do not over cool the oil. Racing o1l requires about
200°F to flow properly. Measure oil tcempazrature be-
tween the oil coolers and the engine and try to keep

it between 180° and 240° when thorouglily warmed.

Vent both the engine and the supply tank, or vent the
engine to a properly vented supply tank. Kecp vent
lines of adequate size (1 #12 or 2 #1l0 size lines) to
keep from causing any pressure build up in the crank-
case. This is a common mistake. Breather holes in

the engine rocker covers are an excellent place from
which to vent. Most covers have oil separators located
under the vent holes. These should remain in pos:ition.
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396-427-454 CID

3964255
3969870
3865886

3879941
3989347
3894337
6421868

120383

3581998
454384
3876528
120638

3878292
1352212

3007436

3879633
3879640
9422297
120382
120394
180120

302 CID

3953864

1111267

396-427-454 CID

PUMP ASSY. (0il) (Deep 0il Pan Ogixl SRR |

PUMP ASSY. (0il) ZL-1 (Std. Pand ™ ......
SHAFT (Dist. to 0Oil Pump) ... «fTTT:; e L

TUBE (Crankcase Vent) Pass. Ve
GROMMET (Crankcase Vent Tube)
GROMMET (Crankcase Vent Cap) @g
CRE (Crankcage VENt) . oo s se e i sowi s osess
WASHER (Crankcase Vent Tube)‘f’//’

BLADE (Fan) (Gear Driven Camshaft)
BOLT (Fan Blade)
SPACER (Fan Blade)

----------------------------------

.............................
e B e ®

-----------------------------------

-----------------------------

---------------------------------

T R T T R R L e e
BAFFLE (Oil Pan) (Upper)
MU ROEY Pan BolE) i c.essvsasaiton s T e oy Siee i
WASHER (0il Pan Bolt)
WASHER (0il Pan Bolt)
BOLT (0il Pan)

----------------------------

-------------------------------

-------------------------------

--------------------------------

TUBE (0il Filler) (2 x 4 BL Intake)

DISTRIBUTOR (Ignition Impulse)

--------------

1966379
6287111
6298887
5613161

1111263
1111927

6297688
1111069

CAP & GASKET (Starting Motor Soleno%
WIRE (COilito Biat.) ...oc.coeveises
WIRE UNIT (Spark Plug)
PLUG (Spark) (AC 41-XL)

-----

-----
-----------------

Imp. Mech.(Tach I .f(gzzzy
Gear-Driv w*%éé§;%3>jwﬁ ...........
(IgnImp. uum) (Tach. Dr.) ...
Pulse Lead) ......................

DISTRIBUTOR (Ign.

DISTRIBS;b@

HARNESS ASSY.
DISTRIBUT

(Ign.

..........

e

I =T R e oy

o

el el i

e
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302 CID

3941128 MANIFOLD (Half) (UPPEr) 2X4 BL . ueuvsvnnenceneannns 1
3942598 PLOCE (ManiFold FOely 2%3 BL - v.wxsoics seasnseaneissi 1
o413 2GS KBTIt ake - Marn. ) 2X4 Bl v ssssnssiie oo smes oo s X
3931600 GASKET UNIT (Intake) 2%4d Bl . c.omas s prtresa st denics g
3942593 PIPE (Fuel Pump to Fuel Block) 2x4 Bl ..cccceocoaseod 1
3942595 PIPE (Fuel Block to RR or Frt. Carb%\2x4 BL....S. 2
3942596 PIPE (Fuel Block to RR Carb.) 2x4 BL ..o A ik
3942597 PIPE. (Fuel Block to Prt. Carb.) 2%4 Bl scssassssss )
3941168 CABLE (Accel. to Carb.) 2x4 BL ....{{~ 1
3941160 ROD (FPrt. to RR Carb. Control) 2x4 5
3942592 BRACKET (Accel. Cont. Cable) 2x4 BL 1
3942587 SPACER (Frt. to RR Carb. Rod Lever) 1
3942584 SCREW (Frt. to RR Carb. Rod) 2x4 BL i
3939748 - SPRING (Accel s Pull Bacic) 2RA-BE & .. scscanirras 1
3946801 ARACKET (Accel. Pull Back Spring) 2x§i§3® ..... @:izb 1
396-427 CID

3947083 ° MENIEOLD JIntake) Single OEad. .. s s o ols cie s s seossn 1

3931093 GUARD (01l Splash)

S e e I L e c e et e i 4
3955528 GASKET UNIT (INtake) ....-cees... ,ﬁ@; 7 T . o DR |
= -

INTAKE MANIFOLDS :
The manifold on "302" engines was an aluminum high rise tuned
runner-type for a single 4 BL Holley Carburetor. Any size
Holley from 5C0-2670 CFM airflow can be mounted. A 780 CFM
Model 4053 or 3943 carburetur was used as "stock" on the 302's.
No manifold porting is necessary, but opening-up Qf ports to
match manirfold jasket and head ports is recommended.
center divider in the plenum below the carburetor
not be remsved to a greater depth than 1. >

- 0
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INTAKE MANIFOLDS CONT'D.
The manifold on the L-88 and ZL-1 Engines was a high rise open
plenum type for a single quad carburetor. A 850 CFM Model
R-296-A Holley Carburetor. with accelerator pumps on both the
primary and secondary barrels was used as "stock" on L-88 and
ZL~-1's. The open plenum of the intake manifold offers a power
increase over the divided type. For better torque in the
4000~5200 RPM range, the intake used on the
H.P. engine should be utilized. An intake
shield is recommended for the M-4 engines.
the hot o0il off the underside of the manifold.

@

6484665 CLEANER ASSY. (To Fire-wall) 1 x 4 BL i

3916621 DUCT (Air Cleaner to Fire-wall) 1 x @ @ 1
6422544 ELEMENT (A/Cl.) ....... 3

---------------------------

6485788 CLEANEKR ASSY. (To Fiberglass Hood) lx4BLt£}968 69) :
6421746 ELEMENT (Air Cleaner) 1x4 BL (12€$;%% U 1
3963822 SEAL (Air Cleaner to Hood) 1x4 9ggt}>‘f. 1

3941146 COVER (Top) A/Cl. (2x4BL) No Plenum 1
3941144 PLATE (Base) A/Cl. (2x4BL) No Plenumn 1
3942572 ELEMENT (A/Cl.) (2%x4BL) NO Plenum ...:eeesvceacsess 1
3869954 8SPUD. (A/Cl.) (2%4 BL) ....uocosns ST P e R 1
2
2
i

---------------

--------------

219281 NUT (A/Cl. Stud) (2x4 BL)
3969843 GASKET (A/Ci.) (2x4 BL)
3927732 GASKET (Base Plate to Carb. Hose Conn.) (2x4 BL)
3941146 COVER (Top) A/Cl. (2x4 BL) w/Fiberglass Hood
3963824 PLATE (Base) A/Cl. (2x4 BL) w/Fiberglass
3963825 ELEMENT (A/Cl.) (2x4 BL) w/Fiberglas
3963823 SEAL (Air Cleaner to Hood) w/Fibej

-------------------------

---------------------------

oooooo

396-427-454 CID
3881804 DUCT (Air Cleaner to Fire-wall)

e
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396-427-454 CID

6422373 "  CLEANER ASSY: (To Fire~Wall) (1 x 4 BL) ...icveeusiovs 9
T ot RRSE R L e e S SRS R R S S PR A L e e e P Sk e i e 1
3873852 STUD AL Yo 8-20~30 -3 1/2) s ivnai s v niveis ya B
213697 - SCREW - {B/CL.) (HIO=12 % 3/4) .ceviivnunsaovsinasnss g 6
3965700 ADAPTER (Plate Hood) (1 x 4 BL) (w/Fiberglass Hood).. 1
3965710 PLATE (A/Cl. Base) (1l x 4 BL) (w/Fiberglass Hood) ... 1
6421832 COVER (A/Cl.) (1 x 4 BL) (w/Fibﬁrglzﬁsﬂﬂoaé%"ﬁ‘ 1
\\__;__
302-350 CID
3957859 CARBURETOR ASSY. (2 x 4 BL) (w/dual ‘§1TW“*w, 2
3965736 CARBURETOR ASSY. (1 x 4 BL) (w/dualgi; ....*. 1
3964569 GASKET UNEP "B ) v it asicivessessons -TTTTv, o 1
3964570 REPAIR UNIT (Carb.) (Major) ..... i . 1
3964571 REPAIR UNIT (Carb.) (Minor) ...... Nz~ A
396-427-454 CID N, (=:?
3887147 CARBURETOR ASSY. (1x4 BL) (Single gg;;y ....§;;Z>... 1
3955205 CARBURETOR ASSY. (1lx4 BL) (Low Silhouette-Dual Pump) 1
3881847 ' GASKET  (Carb.) (Ixd BL) L uas el diies e ivsvivvoosns i
3901072 REPAIR UNIT (Carb.) (Major) ...... — 1
3901073 REPAIR UNIT (Carb.) (Minor) ... 8=’ 1
3901071 GASKET UNIT (Carburetor) .....% A
3917925 BODY ASSY. (Carb. Throttle) .Y 1
3898993 BODY PLUGS (Carb. Main Primary) -
3898994 BODY & PLUGS (Carb. Main Secondary) .....ceceeocveecaas 1
- IBOBS9E ROD Ry R ORI - o s e e ety 5 e e e e 1
388HT 16 = BHAET A s ke EIORISEi s oo v s R e R o w o4 & e o7 il 3
38R O0 TR - AT e e s s b E e meee s i}
3917927 SPRING (Carb.) (Fuel Pump DIiaphram) . ......cescsevee ¥
3904603 VALVE ASSY: (EARRNY Powar) e e s v i s saanine s L5
6415748 PUMP ASSY. (R s e s e o Va5 i & e e i1

FUEL PUMP:
Where desired, electric fuel pumps can be Q
of the engine's mechanical pump. (Ref: C

Electric). Single or a comblnatlon of pu

is necessary for a 3-4 PSI minimum fuel pressure ,at 50 gallons per
hour typical of the maximum engine fuel reguiremgnt.

S e S o W

Fuel Injection systems usually require their o el pump system.
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CARBURETORS:

302-350
The stock 1 x 4 BL carburetors on the small block 302-350 Special
High performance engines are 780-800 Holley's. Throttle bores
are 1-11/16". Satlsfactory jetting for most running condltlons
is the #73 jets in the primary and secondaries.
leaner mixture is desired, jet sizes can be se
up or down. A 850 CFM Holley from the "427" ca

and RH Secondary main discharge nozzles. Jets #75
be used in the primaries and #76 in the seconda
chart on page 8 for other applicable carburetor?

396-427-454

The stock 1 x 4 BL carburetor on the large bloc“\.ﬂﬁ_“”_
was the 850 CFM Holley with throttle bore of 1.7i This carbure-

tor has mechanically actuated secondaries and apendd@?
accelerator pump for them. To run with open plenifit intake

fold, the jetting should be staggered "left front" #80, "right
front" #76, "left rear" #76 and "right rear" #78. If richer or
leaner mixture is desired, jets can be selecte r_down in size.
The 800 CFM carburetor (Holley R-4346) also‘:: :
jetting staggered same as on the 850 CFM egxed
mary jets and connecting the secondaries to ' .
can be done by inserting a bolt in the secondary return quadrant
located on the left side of the carburetor.

Bronze fuel filters located at the carburetor fuel inlet should
be removed and discarded. 1Instead, use a separate filter unit
with replaceable paper element. Fuel pressure drop occurs with
bronze filters and is not detectable because of the gauge loca-
tion. Many engine difficulties can be attributed to, filters.

. ei:;;éj



CORVETTE 1963-1972

SLIP FIT AT COLLECTOR & HEADER

MUFFLER INSERTED IN, COLLECTOR
AND CAN BE REMOVED IN MINUTE
3977899

L/// |

COLLECTOR
3960713 L.H. ALL
3960714 R.H. ALL

‘ e
HEADER ASSY.

3977971 L.H. (350 CID
3977972 R.H. (350 cm;\
3960709 L.H. 4!27 C1b)
3960710 R.H.: (4;27 CID)
£

X

1-1/2 DIA. HOLE IN DOOR
SILL & INNER FRAME

15/32 DIA. HOLE

Headers must be installed from the
bottom up. The following items should
be removed before installation: L.H.

& R.H. exhaust manifolds, complete
exhaust system,‘arternator, spark
plugs & spark ‘plug heat shields,
clutcg\r%Skagqi_oll dip stick & oil

GASKET

the left. For L.H. header, turn steering wheel all the way to the right.
Install all items previously removed except exhaust system. When tighten-
ing header to cylinder head start with center bolts and work towards the
outside. After engine has been run for between fifteen minutes to one
hour, retighten bolts to be sure gasket has not shrunk from heat.
CAUTION: Failure to retighten at this time may cause the gasket to "blow
out".

PART NO. 3983339 L.H. 3983340 R.H. "350
3981591 L.H. 3981592 R.H. "427
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396-427 CID ;
3981591 HEADER & PIPE UNIT (side mount system) (Corvette)
3981592 HEADER & PIPE UNIT (side mount system) (C¢rye te)

."ff.'.

3960709 HEADER ASSY., L.H. (side mount system) (Cprve tel . J

3960710 HEADER ASSY., R.H. (side mount system)
3960713 COLLECTOR ASSY., L.H. (use w/3960709) (&
3960714 COLLECTOR ASSY., R.H. (use w4396071%;,¢éorveg: "
3977899 MUFFLER (EXH.) (side mount system)

3960712 GASKET (Header to Block) (Corvette)
3960711 BOLT (Header) (Corvette) .

------------

327-350 CID

s
| S
3983339 HEADER & PIPE UNIT, L.H. (side mount system) (Corﬂdﬂte) Aéj

3983340 HEADER & PIPE UNIT, R.H.(side mount system) ‘T’Gaf;tettﬂ
3977971 HEADER ASSY., L.H. (side mount system) (CoerQte
3977972 HEADER ASSY., R.H. (side mount system) écdrv

.
_,oo-o-

ool-

3960713 COLLECTOR ASSY., L.H. (use w/3977971 %cbrvit =) VEPIPIPI

3960714 COLLECTOR ASSY., R.H. (use w/39773%Z (Corvette) .-
3977899 MUFFLER {EXH.) (side mount system) (Corvette) R !..ﬁ;ﬁ
3977970 GASKET (Header t0 BloCK) «.evvvennunnnnn.. e
3960711 BOLT (Header) ..... SRR Lo B I O L P
: Q PR
DR E e
EXHAUST SYSTEM: ';1‘1) - 2\
A satisfactory tuned open exhaust system™¥ mandatory fdr extract-

ing maximum torque and horSepower from engines. ’//,
Small Block V-8 uses 1-3/4" 0.D. x 30" head, R*pes collected
in a group into 3-1/4" to 3-1/2" collecto }ﬁ'tallplpe.
Fuel injected or Weber carbureted engines”respond favorably
to 1-u/8" 0.D. x 32" to 34" head pipes and 3-1/2" to 4" tail-
pipe.

Large Rlock M 4 uses 2" 0.D. x 36" head pipes collected in a
group into 3-1/2" to 4" collector or tailpipe. Fouynynaﬁ“"x

tailpipes are preferable where the tailpipe is more Ehaﬁ{?&"i_
long. Fuel injected engines respond fgvorably Eo 9-1/8" O'b..é

X 36" to 40" head pipes.

b

a;'t\ p
1 S
o3
¢ ;;f“‘- ‘:{\
b P ‘.“i’.;’
/ ?b%&;;&“f
. g
L Wt A,

—

[ SR I S e il S I

ONNHHFEFF

H
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302-327-350~396-427-454 CID

3968012

1051024

3925691
3879999
3880845
3924796
3905466
3879997
3864850
3924112
3924113
3880850

CAMARO FRONT BRAKES,

TRANSMISSION ASSY. (4 Speed) (H.D.) (M-22) (Coarse 10
Spline Input Shaft ....cvesevc0s0s.
LUBRICANT (Trans. & Diff.) ..............if;.: ...... Loie

Simiminie ‘E t { ‘xdf'y}
GEAR (Trans.) (Clotch) (M=22) ..cccoevenn L.{A;.T\.EJL..
GEAR (Trans.) (2nd Speed) (M-22) ...... Alfi)...d.‘. .
GEAR (Trans.) (3rd Speed) (M-22) ...x;gg?.;...;{gt....
GEAR (Trans.) (lst Speed) (M-22) .Qgﬁf ..... ‘fhﬁby?}...-
GEAR (Trans.) (Counter) (M-22) ........ I astin . SRS
GEAR (Trans.) (Reverse Idler) (M-22) .&iF. . ...........
SHAFT (Trans.) (Counter) (M-22) ....cva. PRI PC AR T ek
SYNCHRONIZER UNIT (Trans.) (lst & 2nd) (M-22) ....co...
SYNCHRONIZER UNIT (Trans.) (3rd & 4th) (M-22) .........

RING (Trans.) (Synchro. Blocking) (M-22) ....L,fﬁf.,.sﬁ

s"‘t"‘)‘

STEERING & SUSPENSION 1967- 1962

5463775 CALIPER ASSY. L.H. (Frt.) (w/11 3/4" disc b

5463776 CALIPER ASSY. R.H. (Frt.) (w/11 3/4* ¢ b ahes ...... :
2991041 T § DISGNGBY. (Fre.)  (w/R1 3/4PIIRS Drkkes) """%ﬁ%
3947289 BRACKET (Frt.) (Brake Caliper Adapter) (L.H.) .;W).!,gff
3947290 BRACKET (Frt.) (Brake Caliper Adapter) (R.H.)&m .\0y%....
3945125 SUPPORT (Frt.) (Brake Caliper Adapter Brkt §£%'°f{2§;'
3947283 BRACKET (Frt.) (Brake Hose) (L.H.) rﬁ,'ﬂg-“ﬂ&
3947284 BRACKET (Frt.) (Brake Hose) (Rgf ‘-!-:’?---ﬁr Ayl
3947037 PIPE ASSY. (Frt.) (Brake Cal.) ZIAH.) ....... - PR
3947038 PIPE ASSY. (Frt.) (Brake cal.) W.H.) ........ R s
5463856 CONNECTOR (Frt.) (Brk. Cal. Pipe) (R.H.) ..... e RS
5463857 CONNECTOR (Frt.) (Brk. Cal. Pipe) (L.H. Lh-ﬂ............
5468886 CALIPER ASSY. L.H. (w/1ll1" disc brakesLéydﬁ ............ %
5468887 CALIPER ASSY. R,H. (w/1l1l" disc brakﬁg) ............... 4
3966151 KHUCKLE I8teering} Jeisersrasswssoswsosnseasssse e S
3916237 “ARM  (Stearing Knuckle) HheH:) cicssccsecssssosessnio aseles
3916238 ARM (Steering Knuckle) (R H.) :coccossvisasosnsussssnas
3965737* KNUCKLE (Steering) (L.H.) 1970-71 ....ccceveaes 5 el
3965738* KNUCKLE (Steering) (R.H.) 1970-71 ....... .....o§ﬁﬁ§§$¢h.

*NOTE: The knuckles can be safely used only after tﬁ&ifgpmeralls*i

have been, properly reworked and inner suspen51oﬂ»moun£1n§ points®

AT
&ﬁg FHEPREHEEEHE

HEFNFHEHEFFEFHERERRENDEFEDHEE

- e

correctly relocated. Also, special geom ry setﬁlhgs are necessary.
Related items such as redesigned hubs, ers and brake lines
listed in this catalog must be used. épeﬂp ce to note on

Front Springs.

& WEd

gal
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CAMARO FRONT BRAKES, STEERING & SUSPENSION 1967-1969 CONT'D.

9748406 STUD (Strg. Knuckle Upper Control Arm Ball) ........ 2
3875067 STUD (Strg. Knuckle Lower Control Arm Ball) ........ 2
3930028 SOCKET ASSY. (Pie Rod TONBBT) +ivesnecsssscrsssssaioe 1
3930030 SOCKET ASSY. (T RO UUEEL) i vn s ssviainnsiisns T B i
A9HBAAI= RO, T (Steapingh Relamoll = | . Lo o e L e e s s Sy 2
9777477 BOLT (Wheel Hub) ...... R R o % T AR MR B e e Ry 10
5468882 bw/Dise BYBKEBY .. ...iiciesnssidiecasse i)
_;4%3%?1 i (W/Dise BEERERY o ou i ve s o b b e s 1
= L :‘-:.-:
3%835 0 E‘ (RPEOnE W o e ai s ssssin s s e snsas 1
(Bydryaulic Brake #5801 00 o i saassa e s o s 1l gal.
1 H o o ettt o o o B -7 o) FEE (0 Rl 160 6 ) e e 1
| SHAFT \ \(Fro: ERRA I BEE T I A" ) - icivns i v e s e 1
AL LieR el T By e e e e s i 1
5T T S L S 1
b 8 G U T e T S 1
.................. 2
2
2
3928989
3948984 AN
3935784 \\SPRING 2\ Y
3935785 RRING

3948988 SPRING

CORVETTE =N
3986032 SPRING (Front) (Load/rate 860 1b. inf4 Pl R e ,zép-

FRONT SPRINGS: CAMARO s - O
The 1967-1969 average load/rate for base fro : i s @E%V/F v e
Comparison can be made with the following sppfi rings. i

* The 1970-71 off-the-road front springs are\to be b id@@yd'qzi
the customer using .75 diameter wire. Coil sA ing to aNQ.58" _#&.D.
and 7.67 coils at a free height of 12.17"; loa8Krate will bg

650 1b. in. An optional spring already fabhricatés.can be”Obtained
from independent sources. This optional spring has a load/rate

of 600 1b. in., 5.50" diameter, 8 coils and a free height of 12.50".

Adjust bump rubber height to limit spring travel so tie rod does
not contact frame.

*Should be used with related components as noted on Page 41 and
referenced to the knuckles.

S



CAMARO REAR AXLE, BRAKES & SUSPENSION 1967-69 CONT'D.

3945131 AXLE (Rear) (3.73:1 Ratio) (w/Disc BrakesS) ........oeo.. L
3953697  HOUSING (BR Axle) (W/DISC Brakes) e cees snsinotvessensn 1
3945184 SHAFT (RR Axle) (w/RR Whl. Disc Brakes) ....:.eeveeoeoens. 2
3927508 EHARYT (RR AX)E] (W/Drum BrakesS) . .icicscosson sssosessni 2
3959068 LOCK (Shaft) (.155 Thick) (w/RR Disc Brakes) .......... 2
3959067 LOCK (Shaft) (.160 Thick) (w/RR Disc Brakes) .......... 2
3945189 SPACFR (Caliper) (W/RR -DiS8C& BrakesS) ..civicosvesenoesse !
3945186 FLANGE PLATE (Parking Brake RR) (w/RR Disc Brakes) 2
BB IRR IBEake ) (L R e v i h s o okeos s ivie 66 e s N 2
CORVETTE CAMARO
5469499 CALIPER ASSY e HBR BEABKE) o viivicn v amennessosessssonssos 2
\ BAD {Brake) (WiRISERR BESRRSS) ..\ v vivesosssvossiseons 1
sﬁ‘Hﬁ“
CAMARO NOVA CHEVELLE CHEVROLET
39 DIFFERENTIAL (w/case & internal components) (use
.GFSXLi\ w/gear ratios below 3.90:1) .....coeceene 1
3995877 DIFFERbNTIAL (w/case & internal components) (use
L ey T w73‘%ear ratio or higher) .......... 1
6234 DIFFERENTIAL J/case Internal components) (use

SEAL

/Q;.,

Pinion,
PLUG (RR Axle Draln)
(Prop.

Shaft Pinion Flange 0il)

/3.90:1 gear ratio or higher)

isc, Gear,

------------------

-----

CAMARO NOVA CHEVELLE CHEVROLET

DONBBSY (CASE (DifE.) aseWERr " 3816034) . i L

3859315 GASE (Diff.) (use £fOr 3993876) ....vivvewuensman

J8eEF G @NSB I BALE L) S EOr BT 877 o i e e ey e e v e 1
3918834 ~ PLATE (Diff. Cluteh  Press) (use for 3916234Y) . . ... .20, At
SD8TIZE - SPRINVG IDLEL. PINIOIN BPRN) o od 0w sininssosetoteenvssoss &
3957941 PLATE (Diff. Clutch Preaes) (use for 3995876~7) ..v.eeo. &R
3880140 PINION (DEELf.) (usSe 0L 3916238) .. ciivecssmisseonisssss :
3957938 PINION (DIEf.) (ga EOP 2995876 =7) nvioeesvsvsnsiesssvos i
3880141 WASHER (Diff. Pinion Thrust) {use for 3916234) ........ AR
3957940 WASHER (Diff. Pinion Thrust) {use for 3995876=7) .«..... AR
29L883) - GEAR (Biff.) - fume For F39TEI34) 00 vt en v sisodv e v
IFNFOIST  GEAR (DAff.) (use for 3998B76=T) . vicresonveissssssss
3888514 “RLATE. (Diff.  Slutch)

.................................



REAR AXLE:

For the 1970 Camaro, a full size passenger car axle with 8 7/8"
The unit can be modified for disc

ring gear should be used.
brakes and to utilize the 1969 springs.

follow.

Refer to sketches that

Axle assemblies without parking brake provisions must not be
installed. in vehicles that will be driven on public highways or
State laws in many States will hold the vehicle opera-
tor responsible for operating his vehicle without parking brakes
in addition to the regular service brakes.

streets.

CAMARO-NOVA-CHEVELLE-CHEVROLET CONT'D.

3961407
39315%4
3961405
3931565
3961406
3961408
3961429
3917971
3961430
3917973
3917972
3961192
3961422
3961196

CORVETTE

3963840
3970552

CAMARO

3948986
3948985
3953673
3935792
3889964
3927507
3976852

CORVETTE

©258056

GEAR UNIT (Ring & PADion) 13.07:1) cecususisiaissssneesns 1
GEAR UNIT (Ring & Pinion) (3.25:1) 1
GEAR UNIT (Ring & Pinion) (3.31:1) 1
GEAR UNIT (Ring & Pinion) (3.42:1) 1
GEAR UNIT (Ring & Pinion) (3.55:1) 1
GEAR UNIT (Rinag & Pinion) (3.73:1) L
GEAR UNIT (Ring & Pinion) (3.90:1) 5
GEAR UNIT (Ring & Pinion) (4.10:1) 1
GEAR UNIT (Ring & Pinion) (4.33:1) 1
GEAR UNIT (Rimg & Pinion) (4.56:1) 1
GEAR Y s (Rnng. Pinion) (4.88:1) 1
GEAR Uﬁ§$ (RiNg~&-Rinion) (4.88:1) 1
GEAR UNIT (Ring & PlnlOﬁT‘{ﬁ‘iH_l) i
GEAR Ung fﬁlng & Plnlon) {5,13 I 3

el o

S ¢ ' --ﬂ " L R N
GEAR UNIT 1g l|Prﬁion) (4:88: 3y~ 1
GEAR UNIT (Ring & Pinion) (5.13:1)

SPRING (Rear)
SPRING (Rear)
SPRING (Rear)
STUD

SEAT (RR Spring)

SPRING (Rear)

REAR SPRINGS:

(6 leaf)
.330 camber)

(Load/rate 200

(RR Spring Locating)
"U" BOLT (RR Spring)
SPACER (RR Spring)

Ib. Aan. 2
(Load/rate 250 lb. in. 2
(Load/rate 300 1lb. in. e
.............................. 2
.................................... 4
..................................... 2
....................................... 2
(Design load 1325 lbs. at
................................. 2

The 1967-69 average load/rate for base rear springs is 125 1lb.

in.

the 1970-1971 Camaros.

See following sketches for adaptation of 1969 Springs to
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SUBFRAME PREPARATION - CAMARO 1970-71:

The front subframe should be removed from the car for preparation.
Thoroughly clean (sand blast preferably) subframe and weld all

seams not completely welded. If regulations permit, reinforcement
of the spring seat and the upper control arm mounting bracket

should be done. Check shock absorber clearance hole in the upper
spring seat to insure adequate clearance around the shock absorbers.

Eliminate the rubber body mounts and make aluminum or steel spacers
to space the subframe in its normal position relative to the unit
body. Some regulations prohibit bolting or welding the subframe
solidly against the body. It is very important to use the metal
spacers to eliminate flexing between the subframe and body for
improved handling and safety.

1970 subframe is modified to accept heavy duty coil spring and to
provide control arm clearance.

FRONT SUSPENSION - CAMARO 1970-71:

Each orgnization ‘allows different changes in the front suspension
mounting points or other dimensions. Check with individual organi-
zations for specific rulings in this area.

It is recommended that all rubber control arm bushings be replaced
with bronze, aluminum or high density plastic bushings to eliminate
suspension compliance under cornering loads. This will allow you
to achleve better tire contact from both front wheels while corner-
ing. Care must be taken in the design of such bushings to prevent
clearance from developing through wear. High quality ball joints
and tie rod ends are listed in the HD Parts List as well as
Tufftride heat treated knuckles (pre 1970) which have proven their
durability. For 1970, service knuckles are available which allow
use of Corvette disc and caliper.

Some method should be used to retain the lower ball joint in
addition to the press fit in the lower control arm. A retaining
strap across the bottom or tack welding have been used success-
fully. Front wheel alignment settings are listed in a separate
section. Optional size anti-sway bars are available up to

1-1/16" OD (pre 1970). Satisfactory handling has been achieved
with these bars in production rubber mounting bushings and with
production rubber cushioned links. For 1970, no H.D. anti-sway
bars are available. The front ride height should be roughly 9-1/2"
from ground to inner forward a-arm bolt C/L (pre 1970). For 1970,
minimum ground clearance to subframe cross member should be 3-1/2".
Care should be taken to assure enough bump travel at this height.
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REAR SUSPENSION:

Several rear spring rates are available from the Heavy Duty Parts
List. Pre 1970 optional rear springs can be used in 1970 cars.
Forward and rear spring eye bushings should be of monoballs,
aluminum or delrin, rather than rubber to help properly position
the rear axle and reduce axle tramp under braking.

The rear axle should be attached to the springs with U-bolts
available in the HD Parts List. Rear body height may be adjusted
with lowering blocks or by having the spring re-arched in a

spring shop. Lowering blocks can be eliminated and an improvement
in rear axle tramp under braking can be achieved by having the
front spring eyes re-rolled so that center line of eye is on center
line of main leaf. This also can be done by most spring shops. 1In
any event, allow at least 3" bump travel measured from the top of
the axle to the bottom of the underbody where the axle will hit
under severe jounce.

There are no heavy duty rear anti-roll bars offered as service
parts. Panhard rods, Watts linkages, and traction bars of radius
rods are allowed by most organizations. The need for these items
must be determined by the chassis builder and is subject to driver
preference.

The preceding refers to the H.D. rear axle for pre 1970 cars. For
1970 there is no optional disc brake rear axle. 1Illustrations for
the conversion of full size Passenger Car Axle (with 8 7/8" ring
gear) for use with Corvette discs and calipers. This conversion
will result in a rear tread width of 64.00" with zero offset wheels.
Shot peening of axles and frequent magnifluxing is necessary.

Quick change axles are allowed and floater hubs are required by
various organizations.

Rear axle temperatures should be monitored and a cooler with
auxiliary pump should be incorporated if temperature exceeds 325°F.

For satisfactory gear life, 50 to 100 miles of light load break-in

running is mandatory. D. A. Speed Sport 90W gear lube has been
used with satisfactory results.
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SPRING AND SWAY BAR RATES:
Spring rates as follows work well and are a good starting combina-
tion:

Front: 500-600 1lb/in with 7/8" or 15/16" or 1" sway
bar
Rear: 200-250 1b/in

For high "G" load, the following combination should be satisfactory:
Front: 725 1b/in with 7/8" sway bar
Rear: 300 1b/in

As a general rule of thumb, if the front end pushes or understeers
excessively, the front roll rate should be decreased by the use of
softer springs or a small sway bar; or the rear roll rate increased
by installation of stiffer rear springs or sway bar (if one is
used). Conversely, if the car oversteers or tends to spin out tco
readily, installation of softer rear springs or higher rate front
springs or sway bar is called for. Some degree of understeer con-
trol can be achieved by camber changes. More negative camber
reduces understeer.

General consensus is that a slightly understeering car that requires
some application of power to achieve oversteer is the most satis-
factory balance for good handling and maximum speed.

When selecting spring rates, keep in mind that under no anticipated
cornering loads should the suspension or shock absorbers bottom
out. This will cause immediate oversteer or understeer depending
on whether the rear or front bottoms and a wild ride, if not com-
plete loss of control. Trimming or removal of bump stops will in-
Crease suspension travel over production limits and may be accom-
panied by bump stops on the shock absorbers.
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WHEELS :

For pre-1970, offset to retain maximum rear tread width with
minimum fender rework is .20-.25" positive offset. For the front
wheels, negative .20-.25 offset will give improved wheel bearing
life, easier steering, and minimum fender rework.

1/2" x 20 x 1-3/4" wheel stud bolts are available for improved
durability under Part No. 3849110 for front wheels and may also be
used for rear hubs if the splines are shortened to .40 inches
length. (Rear brake disc should not ride on the splined section
of the wheel stud bolts).

Alternate wheel stud bolts are available under Part No. 3819780.
These are 2-7/8" long and 1/2 x 20 bolts. It is necessary to
shorten the spline on these bolts as required to fit hubs. Use

of these bolts and special lug nuts-: (available from wheel manu-
facturers) will facilitate quick wheel changes with power wrenches.

FRONT END GEOMETRY AND CHASSIS BALANCE:
Recommended front wheel geometry settings are:

Camber: 2-3 1/2° negative - all models
Caster: 3-5° positive - pre 1970, 2-3° positive 1970
Toe: 1/16-1/8 Toe-Out - all models

The chassis should be adjusted to provide approximately equal
weight on both rear wheels with the driver seated in the car.
This can be accomplished with various length rear spring shackles
or by shimming or trimming the front springs. This measurement
and adjustment should be accomplished with the anti-roll bars un-
hooked. Anti-roll bars should be reconnected in such a manner
that they do not preload the chassis.
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SEE VIEW "B" BELOW &
——
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i
3945189 SPACER
3865905 DISC o
3945186 ADAPTER e “"‘?1
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REWORK WHEEL BOLT 3819780
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J | REPLACE SPRING LOCATING
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| FOR SPRING HANGER 3976852
l

SEE VIEW "A" ABOVE

SEE NOTE ON PAGE 42
REGARDING LAW
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CAMARO 1967-69
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3935772
3935773
3935774

189327
3927944
3935778

9792749

3943249
3938689
3990469
3990470
3943251
3943253
3938690
3938691
3990477

SHAFT (RR Stabilizer) o s e i i e e s 1
SUPPORT (RR Stabilizer Shaft) (L.H.) ...... e e 1
SUPPORT (RR Stabilizer Shaft) (R.H.) .eceececcococcncen 1
BRACKET (RR Stabilizer Shaft Link) (L.H.) (to Axle)... 1
BRACKET (RR Stabilizer Shaft Link) (R.H.) (to Nk 1
BOLT ARR Stabilizery SHELt Link) c.ocivessss onniddole. 1
PLATE (RR Stabilizer Brkt. Frame Reinf.) s s 1
LENK - (RR Stabilliger SHATE) . eins ad ot e ukd s viv oae 2
ABSORBER - [RB BHOCK) v cvcsvnsiscdlns st s el e inoine e ; 2
SPOILER (Front) (1967-68) T R WA W e ,/’ﬂ%
SPOILER (Front) (1969) I e i o = ;442- 1l
SPOILER (Front) (1 Rally Sport) ..‘,59{.//Ci>
SPOILER (Front) Rally SeORt) ..l i Al
BRACE -68) 2
BRACE (Front 967-68) g 1
BRACE (Fro o e e o Tz AN i
BRACE (1969) ..

BRACE (1970-72)

-
-

480161 (Center)
3990475 (L.H.)
3990476 #: (R.H.)
3949798 (Rear) {1969 7, . ...
3916633 SPOILER (Rear) (19 8) éﬂ’//)A’
3963832 HOOD (Fiberglass) .. air um 2x4 BC & 1lx4 BC)
3965713 ROD (Hood Sup (rﬁffpx;glass T o o i e L L NS U e
3963829 el e e Rl e e el s a6 & 6 e e e e % 2
3963830 STV D L L e R T 2
3963808  PTIN OO HD IO DOMIL). < ie i il e s s es o % o & 52 oo & 8 arsie maie 2
3963827 DR HEOCEE MR DoMWL sois St s B Bl s eis s ¢ 5 s v o 5@ o5 6k @@ s 2
3931549/,//5"“ S e e o R S 1
72 A
TE
68;//f//RE ol l e Do LREAS ) 00 ey ooy R0 s e e e SRR AR s it . 5 0 R 1
58682 /FLARE (Fendexr R, Prf.) ieccevceccscccnisnsssnsnnsessas i
REARR (Pender L R e e e s L o e i i o aeialre i s b ok o5 i e e e ik
e W TS T e R B =) b ) RS TN S D . 8 e <D e 1

958683/
39586;?/

TR e

5.2



g | o
Tee oz -

ENGINE HARNESS

WHITE WITH
ORN/PPL STRIP

DISTRIBUTOR
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WIRE HARNESS

and coil wire from positi 2 :
terminal -of coil. - Cut off\ LIF ;?2?11
terminal on starting motor\kpd cold TN
wire assy., tape the resistokWire (white
with orange/purple strip) back to engine
harness. Attach terminal and connector
to starting motor lead (yellow wire)

=

Discard original coil and install dé%T’E;r

-

=

—

Remove jﬁi ting white with ORN/PPL bt L gt 1
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=

breakerless impulse type distributor.~
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CORVETTE

3961465
3961466
3961463
3961464

Ring & Pin or
Dzus Fastener

r;m’*‘"' e Y

) 1968-69-70‘L H...........:...:?;
MP) 196BGI-T0 RM.csovimagossossssve 1
P SAIELDY Lol cvenaps fosnioguesopnos )
LAMP SHIELD)\qu..i.],ﬁ..;.t...i '

A al
o N ‘

_\. -./r" N : .i ‘;

SHIELD (HEAD LA
SHIELD (HEAD
BRACKET (H
BRACKET

.._.lr.ﬂﬂi 1

Hinge or Rolt

o) %racke;s
furnished)

1972 BODY SIHELLS

Body Assemblies are as follows:

Unprimed - less solder - less filler - less insulation -
tack welded only.

Synchromesh/column shift floor panr - less seat hold-down
brackets.
Doors and deck lid - hinges - seals - less side glass -

less lock mechanism.

Less interior and exterior trim - lese windshield and
rear window glass.

Clutch and brake to ins*trumert panel hrackets

Less rear package shelf and vertical scat panel

Monte Carlo Body 13857 Part No. 9653652
Chevelle Body 13437 Part No. 9653873
Vega Body 14177 Part No. 9653653
Camaro Body 12487 Part No. 9653651
Nova Body 11427 Part No. 9653650



N REAR
3958683 L.H.

3958684 R.H.

___FRONT
3958681 Ii.H.
3958682 R.H.

LOCATING TAB
EXTENSION FLANGE

A .
2"CONSTANT- .7 /
CUT LINE o)

PERIPHIRY //

LIKE /
/

PORP-RIVET

/Y EXISTING
LOCATING TZ.5

Locate Fender Extensicn Tabs on body, use extension
as template to mark periphery.

EXTENSION

Scribe line 2 inches inside of periphery line, cut
away unwanted portion of fender.

Apply suitable bond to entire length of extension
flange after locating con body with tabs and drilling
holes.

Then rivet, starting at top center, each side until
all attachments are made.

After bond has set, remove locating tabs.

Apply bond or resin filler to blend with normal

fender surface. Finish, sand and prepare body for
paint.
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